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PIRAZOLO[4,3~-e]DIAZEPINAS SUSTITUIDAS NOVEDOSAS, COMPOSICIONES

FARMACEUTICAS QUE LAS CONTIENEN, SU USO COMD FPRODUCTOS
MEDICINALES Y PROCESOS PARA PREPARARLAS

La 1invencién se relaciona con pirazolo{4,3-e)diazepinas
sustituidas novedosas, con composiciones farmacéuticas que las
contienen, con su usc como productos medicinales y con

procesos para prepararlas

Antecedente tecnolégico de la invencién

El 3',5'-moncfosfato de adenosina ciclica (cAMP) es un segundo
mensajero intracelular ubicuo, que es intermedio entre un
primer mensajero {(hormona, neurotransmisor o autocoide) y las
respuestas funcionales celulares el primer mensajero estimula
la enzima responsable de la sintesis del cAMP, s8seqin qué
células estén 1involucradas, el cAMP interviene en numerosas

funciones metabdlica, contréctil o secretora

Los efectos del cAMP terminan cuando éste es degradado por las
fosfodiesterasas de nucledtidos ciclicos, que son enzimas
intracelulares que catalizan su hidrélisis en 5’-monofosfato

de adenosina inactiva



Se han distinguido al menos 11 familias principales de
fosfodiesterasas de nucledtidos ciclicos (PDE) en los
mamiferos, numeradas de 1 a 11 de acuerdo con su estructura,
su comportamiento cinético, su especificidad para el sustrato
o su sensibilidad a los efectores (Beavo JA et al (1990)
Trends Pharmacol Scl 11, 150-155 Beavo J A et al (1994)
Molecular Pharmacol 46, 399-405) Las enzimas PDE4 son

especificas para el cAMP

Son conocldos los compuestos inhibidores de fosfodiesterasa no
especifica, que inhiben varias familias de enzimas Este es el
caso de ciertas metil xantinas tales como la teofilina Estos
compuestos tlenen un bajo indice terapéutico, en particular
debido a su accidtn sobre tipos de PDE presentes en células que
no son las células objetivo A la inversa, clertas familias de
PDE pueden ser inhibidas selectivamente por diversos agentes
farmacolégicos 1la hidrdlisis de nucledtlidos ciclicos se hace
mis lenta y su concentracién aumenta entonces solamente en las
células en las cuales se halla el tipo de PDE que es sensible

al inhibidor

Se muestra una ventaja especifica para las fosfodiesterasas 4
(PDE4), que han sido 1identificadas en muchos tejidos gque

incluyen el sistema nervioso central, el corazén, el endotelio
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vascular, el misculo 1l1liso vascular y el de las vias

respiratorias, las lineas mieloides y las lineas linfoldes

Un aumento en el cAMP en 1las células 1involucrado en 1la
inflamacién inhibe su activacién inhibicién de la sintesis y
liberacién de los mediadores en los mastocitos, los monocitos,
los eocsinéfileos y los baséfilos polimorfonucleares, inhibicién
de la quimiotaxis y la desgranulacidén de los neutréfilos y los
eosindéfilos polimorfonucleares, inhibicién de la proliferacién

y la diferenciacién de los linfocitos

Las citoquinas, en particular las TNF y 1las interleucinas,
producidas por diversos tipos de leucocitos tales como los
linfocitos T, los monocitos Yy los eosindfilos
polimorfonucleares, tienen un importante papel en el iniclo de
manifestaciones inflamatorias, en particular en la respuesta a

la estimulaci6tn por un alergeno en las vias respiratorias

Mas ain, el cAMP reduce la tonicidad de las fibras del mtisculo

liso en las vias respiratorias

Se podria esperar entonces que los 1inhibidores de PDE4
selectivos tengan actividad terapéutica como productos

medicinales antiinflamatorios y antialérgicos, y en el



tratamiento de diversas enfermedades respiratorias tales como

asma, enfisema y bronquitis crénica

Se ha realizado una amplia investigacidédn durante varios afios
de la produccibébn y el desarrollo de potentes inhibidores de
PDE4 Esto se considera dificil debido al hecho de que muchos
inhibidores potenciales de PDE4 no estdn desprovistos de

actividad sobre las fosfodiesterasas de otras familias

En la actualidad, la falta de selectividad de los inhibidores
de PDE4 representa entonces un importante problema, dado el
nivel de las funciones requladas por el cAMP Por lo tanto
existe una necesidad de inhibidores de PDE4 potentes vy
selectivos, es decir inhibidores que no tengan ninguna accién
con respecto a PDE que pertenezcan a otras familias y

particularmente a PDE que regulen el cGMP

Resumen de la Invencidn

La invencién se relaciona con pirazolo[4,3-e]diazepinas

sustituidas con la férmula general I siguiente

5
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en donde

R; se elige de los siguientes grupos
hidrégeno,
alquilo lineal o ramificado que contiene de 1 a 6 Atomos
de carbono,
cicloalquilo que contiene de 3 a 6 &tomos de carbono,
alquilcicloalquilo que comprende un grupo alquilc que
contiene de 1 a 6 A4tomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 4tomos de carbono,
arilo que contiene de 5 a 10 &tomos de carbono,
optativamente interrumpido con un heteroAtomo elegido de
nitrégeno, oxigeno y azufre,
arilalquilo que contiene de 6 a 10 Atomos de carbono,
optativamente interrumpido con un hetercidtomo elegido de
nitrégeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 &tomos de carbono,
optativamente interrumpido con un heterodtomo elegido de

nitrégeno, oxigeno y azufre,



alquenilo 1lineal o ramificado que contiene de 2 a 6
dtomos de carbono,
los grupos (CHz)n,ORs, (CH2),CFs, (CHz)oC{O)Ra, (CHz).COORjp,
(CH2) nOC (O) Ra, (CHz2) ,SRa, (CH2) nC (S) Rg, (CHz) oC (S) ORg,
(CH2) nC(S) SRs, (CH;).NRgRc, (CH2)a.C(O)NRgR;, (CHz),NRcC(O)Rg,
(CHz) nNRpC (O)NRpRs © (CH2)nZ, en donde
Ra se elige de alquilo lineal o© ramificado que
contiene de 1 a 6 4tomos de carbono
ciloalquilo que contiene de 3 a 6 dtomos de carbono,
alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 Atomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 4&atomos de
carbono,
arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,
arilalquilo que contiene de €& a 10 Atomos de
carbono, optativamente interrumpido con un
heterodtomo elegido de nitrégeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un
heterodtomo elegido de nitrégeno, oxigeno y azufre,
alquenilo lineal o ramificado que contiene de 2 a 6

atomos de carbono,
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Re ¥ Re, que pueden ser 1idénticos o diferentes, se
eligen de hidrégeno,
alquilo lineal o© ramificado que contiene de 1 a 6
4tomos de carbono,
cicloalquilo que contiene de 3 a 6 &tomos de
carbono,
alquilcicloalqulilo que comprende un grupo alquilo
que contiene de 1 a 6 atomos de carbono y un grupo
ciclocalquilo que contiene de 3 a 6 &atomos de
carbono,
arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,
arilalquilo que contilene de 6 a 10 A&atomos de
carbono, optativamente interrumpido con un
heteroatomo elegido de nitrégeno, oxigeno y azufre
alquilarilo que contiene de 6 a 10 &tomos de
carbono, optativamente interrumpido con un
heterocdtomo elegido de nitrégeno, oxigeno y azufre,
alquenilo lineal o ramificado que contiene de 2 a 6
dtomos de carbono, siendo posible que Rz y Rc formen
un anillo que contiene de 5 a 7 Atomos de carbono
que pueden 1ihclulir uno o mas heterodtomos elegidos

de S, Ny O,

)y



: ’-
Rp es hidrégeno o alquilo lineal o ramificado que
contiene de 1 a 6 Atomes de carbono,

Z es un halb6geno, y

n es un nimero entero de 0 a 4 inclusive,

Rz se elige de los siguientes grupos

alquilo lineal © ramificado que contiene de 1 a 6
dtomos de carbono,

alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 Atomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 A4&tomos de
carbono,

cicloalquilo que contiene de 3 a 6 &tomos de
carbono,

arilo que contlene de 5 a 10 &tomos de carbono,
optativamente interrumpido con un heterodtomo
elegido de nitrdégeno, oxigeno y azufre,

alquilarilo que contiene de 6 a 10 A&tomos de
carbono, cptativamente interrumpido con un
heterocatomo elegido de nitrbgeno, oxigeno y azufre,
alquenilo lineal o ramificado que contiene de 2 a 6
dtomos de carbono,

los grupos (CH2) oORg, (CHz) «CF3, (CH2) oC (O) Rg,
(CHz) nCOORg, (CHz) mOC (O) Ra, (CHz) »SRa, {CHz) sC{S)Rg,

(CHz) 4C (S) ORs, (CH3) »C (S) SRa, (CHz) zNRaRc,

I
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(CH2) oC (O)NRpRe,  (CHz2) sNRcC (O)Rp,  (CH2) NRoC (O)NRpRz o
(CHz) 2, en donde

Ra, Rag; Rey, Rp ¥ Z son lo definido anteriormente,

Yy i es un nimero entero de 1 a 4 inclusive,

n es un nimero entero de 0 a 4 inclusive,

Ra se elige de los siguientes grupos

hidrdgeno,
alquilo lineal o ramificado que contiene de 1 a 6 Atomos
de carbono,
cicloalquilo que contiene de 3 a 6 4tomos de carbono,
alquilcicloalquilo que comprende un grupo alquilo que
contiene de 1 a 6 Aatomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 &tomos de carbono,
arilo que contiene de 5 a 10 Atocmos de carbono,
optativamente interrumpido con un heterodtomo elegido de
nitrdgeno, oxigeno y azufre,
arilalquilo que contiene de 6 a 10 Aatomos de carbono,
optativamente interrumpido con un heterodtomo elegido de
nitrégeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 &tomos de carbono,
optativamente interrumpide con un heteroatomo elegido de
nitrégeno, oxigeno y azufre,
alquenilo 1lineal o ramificado que contiene de 2 a 6

Atomos de carbono,
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los grupos (CHz),ORs, (CH2).CF3, (CH2),C(O)JRs, (CHz)nCOORa,
(CHE)nOC(O)Rnr (CHz)nSRBr (CHz)nC(S)Ra: (CHZ)nc(S)ORBr

(CH2) nC (S) SRa, (CHz),NRaRc, (CHz)nC(O)NRgRc, (CHz) NRcC(O)Rs,

{CH2) /NR;C (O) NRpRs © (CH2)nZ, en donde
Ra, Re; Rc;, Rp ¥ n son 1lo definido anteriormente,
los grupos arilo, arilalquile, y alquilarilo definidos
anteriormente son no sustituidos o sustituidos en el
grupo arilo con 1, 2, o 3 grupos elegidos de
halbégeno, hidroxilo, NO, NO;, CN, alcoxi que contiene
de 1 a 4 &tomos de carbono, (CHz),ORs, (CHz)nNRaRc,

(CH2) WNC (O)Rg, (CH2) HNSO2Ra, (CHz)n.N(SOzRp)2, COzRs, CF3

~<1

en donde Rg, Rc Y n son lo definido anteriormente, y

b 4

la linea de puntos presente en la férmula I indica que la
unién entre W y el carbono en la posicién 5 puede ser
- una sola unién, en cuyo caso W representa un atomo
de nitrégeno sustituido con un atomo de hidrégeno,
- una uniédn doble, y en este caso W representa un

dtomo de carbono no sustituido,

I
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X es 5, O, N-CN o N-Rg en donde Ry es lo definido

anteriormente,

asi como los 6éxidos, las formas tautémeras y los isbémeros
épticos correspondientes o los derivados farmacéuticamente
aceptables de los compuestos de la férmula I, con la salvedad
de que cuando

R; representa un grupoc metilo, R, un grupo etilo, W es N, X es
un Atomo de oxigeno y la unibdn entre W y el atomo de carbono
en la posicidén 5 es una unién doble,

entonces

R; no es ni un grupo fenilo no sustituido ni un grupc fenilo
que lleva un adtomo de fldor en una posicidn orto como tnico

sustituyente

Los compuestos de la invencién tienen propiedades inhibidoras,
de la liberacién de PDE4 y/o TNFa Alqunos de estos compuestos
son también 1inhibidores selectivos de subtipos de PDE4 Los
compuestos de la invenci6tin pueden usarse en el tratamiento de
enfermedades que 1incluyen el céancer, el sindrome de
inmunodeficiencia adquirida, 1la fibrosis, 1las cicatrices
excesivas que incluyen las clcatrices dérmicas excesivas tales

como las cicatrices dérmicas normales o anormales posteriores

a heridgi_g_gigggLﬂﬂn-osteoa:t:itisr_astenpo:oaia esclerosis

Qm‘n mvmm adad v es A Mavemadd =L~ b - e = .

b
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reumatoidea, ataque séptico, enfermedades inmunes que incluyen
lupus eritematoso diseminado, psoriasis, rechazo de injertos y
rinitis alérgica, asi como enfermedades que involucran 1la
produccién de TNFa y mads particularmente en el tratamiento de
enfermedades inflamatorias tales como asma, bronconeumopatia
obstructiva crénica (CODP) , lesiones posisquémicas,
hipertensién pulmonar, 1insuficiencia cardiaca congestiva,
sindrome de 1insuficiencia resplratoria aguda, y enfermedades
inflamatorias crénicas del intestino (IBD) tales como 1la

enfermedad de Crohn y la colitis ulcerativa

La invenciétn también se relaciona con un procesc para
sintetizar un compuesto de la férmula general I, el mencionado

proceso se caracteriza porque comprende

l) cuando, en la férmula I, X es O 0 S, W es N y la unién
entre W y el atomo de carbono en la posicién 5, simbolizada
por ==, es una unién doble

- la ciclizaciédn de un compuesto de la férmula general (C)

Ny )
“3?;)\@
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en donde Ry, Rz, R; y X tienen el significado dado
anteriormente, para dar un intermedio sintético o un compuesto

final de la f6érmula general D,

R
Ly "*jm
o2 / "\H (D)

X

en donde R;, Rz, R;3 y X tienen 1los significados dados

anteriormente

2) cuando, en laz férmula I, X es S, W es N y la unién entre W

y el atomo de carbono en la posicién 5, simbolizado por

— , es una union doble

- la tionaci6n de un compuesto de la férmula general (D), en
donde R;, Rz ¥ R3 tienen el significado dado anteriormente y X
es O, para dar un compuesto de la férmula I en donde la unién
entre W y el atomo de carbono en la posicién 5 es una unién

doble, W es N y X es azufre,

3) cuando, en la férmula I, X es N-CN, W es N y la unién entre

W y el atomo de carbono en la posicidédn 5, simbolizado por

+ @S una uniédn doble

- la reaccién de un compuesto de la fé6rmula general (G)
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R1

7 N\ R3
>J

—S (@)

en donde R;, Rz Yy Ra tienen el significado dado anteriormente,
con un compuesto de la férmula H;N-CN, para dar un compuesto de

la férmnla general F siguiente

4) cuando, en la férmula I, X es N-Rg, W es N y la unién entre
W y el carbono en la posicién 5, simbolizada por =— , es una
unién doble

- la reaccién de un compuesto de la férmula general (G)

R1
N N RO
bW

—$ (@)
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en donde R;, Rz y Ry son lo definido anteriormente, con un
compuesto de la férmula H;N-Rs, en donde Rz es 1lo defj;nido
anteriormente,

para dar un compuesto de la férmula I en donde la unibén entre
W y el atomo de carbono en la posicién 5 es una uniédn doble, W

es Ny X es N-Rp (J Med Chem , 42, 1999 2909-2919)

5) cuando, en la f6érmula I, W es NH y la uni6én entre W y el
Atomo de carbono en la posicién 5 es una sola unidn

- la reaccién de un compuesto de la férmula general (D)

en donde R;, Rz, Ra Yy X son lo definido anteriormente, con un
agente reductor, para dar un compuesto de la fé6rmula I en
donde W es NH y la unién entre W y el Atomo de carbono en la

posicién 5 es una sola unibdn

La 1invencién también se relaciona con una composicién
farmacéutica que comprende al menos un compuesto de la férmula
general I definido anteriormente, en combinaciédn con un

anporte farmacéuticamente aceptable
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La 1invencién también se relaciona con el uso de una
pirazolo[4,3-ejdiazepina sustitvada de la férmula general I

como un producto medicinal

La 1nvenciédn también se relaciona con el uso de una
pirazolo[4,3-eldiazepina sustituida de la fé6rmula general I
para preparar un producto medicinal para tratar enfermedades
que se relaciona con una terapia con un inhibidor de 1la

fosfodiesterasa 4

La invencién también se relaciona con un método para tratar
una enfermedad dque se relaciona con una terapia con un
inhibidor de 1la fosfodiesterasa 4, el método mencionado
comprende la administraciédn de una concentracidn efectiva de

un compuesto de la férmula I a un paclente

La 1invencitn también se relaciona con el wuso de una
pirazolo[4,3-e]diazepina sustituida de la férmula general I
para la preparacién de un producto medicinal destinado para el
tratamiento de mamiferos y particularmente para el tratamiento
de humanos, especialmente un producto medicinal destinado para
el tratamiento de condiciones que incluyen el céncer, sindrome
de inmunodeficiencia adquirida, fibrosis, cicatrices excesivas
que 1incluyen cicatrices dérmicas excesivas tales como

cicatrices dérmicas normales o anormales desmiés de heridas o
e ——




17

V

cirugias, osteocartritis, osteoporosis, esclerosis mialtiple,
ansiedad, depresién, dermatitis atépica, artritis reumatoidea,
ataque séptico, enfermedades inmunes gque 1incluyen lupus
eritematoso diseminado, psoriasis, rechazo de 1injertos,
rinitis alérgica, enfermedades que involucran la produccién de
TNFo y mads particularmente enfermedades inflamatorlas tales
como asma, bronconeumopatia obstructiva crébnica {COPD},
lesiones posisquémicas, hipertensidn pulmonar, insuficiencia
cardiaca congestiva, sindrome de insuficiencia respiratoria
aguda, y enfermedades inflamatorias crénicas del intestino
(IBD) tales como la enfermedad de Crohn y 1la colitis

ulcerativa

Dascripcidn Detallada de la invancidn

La presente invencidn se relaciona entonces con los compuestos

de la férmula general I

R
2 w R3
e
e
R2 N\
X H
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en donde la linea de puntos, X, W, R;, Rz ¥ R; son lo definido

anteriormente

Los compuestos de la férmula I precedente en donde W

representa un atomo de nitrégeno no sustituido y la unién

entre W y el carbono en la posicién 5, simbolizada por ,

es una uniédn doble, son preferidos

Entre los compuestos de la férmula general I gque son
preferidos, estidn los compuestos correspondientes a la férmula

general II

en donde
R; es un grupo alquilo lineal o ramificado que contiene de
l a 6 A&tomos de carbono,
un grupo cicloalquilo que contiene de 3 a 6 &tomos de
carbono
un grupc alquilcicloalquilo que comprende un grupo

alquilo que contiene de 1 a 6 Atomos de carbono y un
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grupe cicloalquilo que contiene de 3 a 6 Atomos de
carbono,
un grupo arilo que contiene de 5 a 10 atomos de carbono,
optativamente interrumpido con un heterocdtomo elegido de
nitrbégeno, oxigeno y azufre,
un grupo arilalquilo que contiene de 6 a 10 &tomos de
carbono, optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre
un grupo alquilarilo que contiene de 6 a 10 &tomos de
carbono, optativamente interrumpido con un heterodtomo
elegido de nitrbdgeno, oxigeno y azufre,
un grupo alquenilo lineal o ramificado que contiene de 2
a 6 dtomos de carbono,
los grupos (CHz)n,ORs, (CHz),CF3, (CH2)nC(O)Rs, (CHz)COORa,
(CH2) nOC (O) Ra, (CHz2) nSRa, (CHz) nNRaRc, {CH2) nC (O) NRgRc,
(CH2) nNRcC (O) Ra, © (CH2)nZ, en donde
Ra se elige de alquilo lineal o ramificado que
contiene de 1 a 6 &tomos de carbono,
ciloalquilo que contiene de 3 a 6 &tomos de carbono
alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 Atomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 &tomos de

carbono
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arllo que contiene de 5 a 10 &tomos de carbono,
optativamente interrumpido con un heteroadtomo
elegido de nitrégeno, oxigeno y azufre,

arilalquilo que contiene de 6 a 10 &tomos de
carbono, optativamente interrumpido con un
heteroétomo elegido de nitrédgeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 a&tomos de
carbono, optativamente interrumpido con un
heteroidtomo elegido de nitrégeno, oxigeno y azufre,

alquenilc lineal o ramificado que contiene de 2 a 6

dtomos de carbono

Ra ¥ Rec, que pueden ser idénticos o diferentes, se
eligen de hidrégeno,

alquilo lineal o ramificado que contiene de 1 a 6
dtomos de carbono,

cicloalquilo que contiene de 3 a 6 Aatomos de
carbono,

alquilcicloalquile que comprende un grupo alquilo
que contiene de 1 a 6 atomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 4&tomos de
carbono,

arilo que contiene de 5 a 10 &tomos de carbono,
optativamente interrumpido con un heterodtomo

hglsgidn de nifréaenn oxiceno v arufre
—\

&3
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arilalquilo que contiene de 6 a 10 &atomos de
carbono, optativamente interrumpido con un
hetercatomo elegido de nitrbégeno, oxigenoc y azufre,
alquilarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un
heterocdtomo elegido de nitrégeno, oxigeno y azufre,
alquenilo lineal o ramificado que contiene de 2 a 6
dtomos de carbono,

Ra ¥ Rc posiblemente forman un anillo que contiene de
5 a 7 A&tomos que pueden incluir uno o mas
heteroatomos elegidos de S, N u 0O,

Z o5 un halbébgeno, y

n es un nimero entero de 0 a 4 inclusive,

Rz es un grupo alquilo lineal o ramificado que contiene de
l a 6 &tomos de carbono,

(CH2)nCF3, en donde n es un nimero entero de 0 a 4
inclusive,

metilciclopropilo,

alquenlilo 1lineal o ramificado que contiene de 2 a 6
dtomos de carbono

0 un grupo (CH2}.ORg y (CH;),CO2Rp, €en donde m es un nimero
entero de 1 a 3 inclusive y Rs es5 1o descripto

anteriormente,
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R3 es un grupo alquilo lineal ¢ ramificado que contiene de

4

1l a 6 atomos de carbono,

un grupo cicloalquilo que contiene de 3 a 6 atomos de
carbono,

un grupo alquilcicloalquilo que comprende un grupo
alquilo que contiene de 1 a 6 &atomos de carbono y un
grupc cicloalguilc que contiene de 3 a 6 Atomos de
carbono,

un grupo arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heterodtomo elegido de
nitrégeno, oxigeno y azufre,

un grupo arilalquilo que contiene de 6 a 10 é&tomos de
carbono, optativamente interrumpido con un heterodtomo
elegido de nitrbégeno, oxigeno y azufre

un grupo alquilarile que contiene de 6 a 10 aAtomos de
carbono, optativamente interrumpido con un heterocatomo
elegido de nitrbégeno, oxigeno y azufre,

un grupo alquenilo lineal o ramificado que contiene de 2
a 6 atomos de carbono,

los grupos (CHz2) nORp, {CH2) nC (O) Ry, (CH2) nCOORg,
(CHz)nOC (O)Ra, (CHz2}nNRsRc, (CH2)nC(O)})NRaRc y (CHa)NRcC(O)Rs,
en donde

Ra; Rp;, Rey Rp y n son lo definido anteriormente,
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los grupos arilo, arilalquilo, y alquilarilo definidos
anteriormente son no sustituidos o sustituidos en el
grupo arilo con 1, 2, o 3 grupos elegidos de
haldgeno, hidroxilo, NO, NO;, CN, alcoxl que contiene
de 1 a 4 Atomos de carbono, (CHz).ORs, (CH:)aNRaRc,

(CH2) oNC(O)Ra, (CH2)oHNSO2Rs, (CH2)nN(SO2Rp)2, CO2Ra, CFj

~<]

en donde Rs, Rc ¥y n son lo definido anterliormente, y

y

X es5 0, S o NCN

La invencién también se relaciona particularmente con los
compuestos de la férmula general II en donde
R; es un grupo alquilo lineal o ramificado que contiene de
1l a 6 Atomos de carbono,
un grupo cicloalquilo que contiene de 3 a 6 &tomos de
carbono
un grupo alquilcicleocalquilo que comprende un grupo
adlquilo que contiene de 1 a 6 atomos de carbono y un
grupo cicloalquilo que contiene de 3 a 6 &tomos de

carbono
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un grupo arilo que contiene de 5 a 10 A&tomos de carbono,
optativamente interrumpido con un hetercdtomo elegido de
nitrégeno, oxigeno y azufre,
un grupo alquilarilo que contiene de 6 a 10 atomos de
carbono, optativamente interrumpido con un heteroatomo
elegido de nitrégenc, oxigeno y azufre,
un grupo alguenilo lineal o ramificado que contiene de 2
a 6 atomos de carbono,
los grupos (CHz2) nORa, (CHz) nC (O) Ra, (CHz2) nCOORg,
(CHz) ,OC(O)Ra, (CH2)NRgRc, (CH2)nC(O)NRpRc, (CH2),NRcC(OC)Rs,
o (CH2)»Z, en donde
Ra se elige de alquilo lineal o ramificado que
contiene de 1 a 6 &tomos de carbono
arilo que contiene de 5 a 10 &tomos de carbono,
optativamente interrumpido con un heterodtomo
elegido de nitrégeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 atomos de
carbono, optativamente interrumpido con un
heterocatomo elegido de nitrégeno, oxigeno y azufre,
Rs Y Re, que pueden ser idénticos o diferentes, se
eligen de hidrdgeno,
alquilo lineal ¢ ramificado que contiene de 1 a 6

dtomos de carbono,

2z
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arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrdgenc, oxigeno y azufre,

alquilarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un
heterocatomo elegldo de nitrébgeno, oxigeno y azufre,

n es un nimero entero de 0 a 4 inclusive,

Rz es un grupo alquilo lineal o ramificado que contiene de
1l a 4 4tomos de carbono o un grupo (CH2),0 @ (CHz).CO2H, en

donde m es un nimeroc entero de 1 a 3 inclusive,

Ra es un grupo alquilo lineal o ramificado que contiene de
1 a 6 Atomos de carbono,

un grupo cicloalquilo que contiene de 3 a 6 &tomos de
carbono,

un grupo arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heterodtomo elegido de
nitrégenc, oxigeno y azufre,

un grupo arllalquilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un hetercidtomo
elegido de nitrbégeno, oxigeno y azufre

un grupo alquilarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un heteroidtomo

eleaidn de nitréaenn oxiacenn v arufre

\ T ——
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los grupos arilo, arilalquilo, y alquilarilo definidos
anteriormente son no sustituidos o sustituidos en el
grupo arilo con 1, 2, o 3 grupos elegidos de

halégeno, hidroxilo, NO, NO;, CN, alcoxi que contiene

de 1 a 4 Atomos de carbono, (CHz2)n,ORa, (CHz) NRgRe,

(CH2} nNC (O)Ra, COzRa, CF3 ¥

<1

en donde Rp, Rc Yy n son lo definido anteriormente vy

X es O, S, o NCN

La invencién también se relaciona mas particularmente con los
compuestos de la férmula general II en donde
R:1 es un grupo alquilo lineal o ramificado que contiene de
1 a 4 Atomos de carbono,
un grupo cicloalquilo que contiene de 3 a 6 atomos de
carbono,
un grupo alquilcicloalquilo que comprende un grupo
alquilo que contiene de 1 a 3 &tomos de carbono y un

grupo cicloalquilo gque contiene de 3 a 6 &tomos de

carbono,

Rz es un grupo alquilo lineal o ramificado que contiene de

1l a 4 4&tomos de carbono,
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R; es un grupo alquilo lineal o ramificado que contiene de
l a 4 atomos de carbono,

un grupo arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un hetercdtomo elegido de
nitrdégeno, oxigeno y azufre, preferentemente fenilo o
piridilo, los grupos arilo son no sustituidos o
sustituidos con 1, 2, o 3 grupos, gque pueden ser
i1dénticos o diferentes, elegidos de NH;, halédgeno, metoxi,
hidroxilo, CN, CH; y CFa, ¥

X es O, S o NCN

La 1invencldn también preferentemente se relaciona con
compuestos de la férmula general II en donde
R; es un grupo alquilo lineal o ramificado que contiene de
1 a 4 &tomos de carbono,
Rz es un grupo alquilo lineal o ramificado que contiene de
1 a 4 A&tomos de carbono o un grupe (CHz),OH, en donde n es

un nimero entero de 1 a 4 inclusive,

Ry es un grupo alquilo lineal o ramificado que contiene de
l a 4 atomos de carbono, un grupo cicloalquilo gque
contiene de 3 a 6 atomos de carbono, un grupo arilo
elegido de fenilo y tienilo, que puede ser no sustituido
o sustituido con un grupo elegido de haldgeno, hidroxilo,

metoxi NH. v CHs v
—-—-‘-'_-

e ——— =
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La 1invencién también se relaciona preferentemente con los
compuestos de la férmula general I en donde
R: es un grupo alquilo lineal o ramificado que contiene de

l a 4 Aatomos de carbono

R, es un grupo alquilo lineal o ramificado que contiene de
1 a 4 Atomos de carbono o un grupo (CHz),0H, en donde n es

un nuimero entero de 1 a 4 inclusive,

Ry es un grupo alquilo lineal o ramificado que contiene de
l a 4 atomos de carbono, un grupo cicloalquilo que
contiene de 3 a 6 atomos de carbono, un grupo arilo
elegido de fenilo y tienilo, que puede ser no sustituido
o sustituido con un grupo elegido de halégeno, hidroxilo,
metoxl, NHz, CH), y

X es S

Entre los grupos definidos anteriormente, los siguientes

sutituyentes son particularmente preferidos

El grupo alquilo lineal o ramificado que contiene de 1 a 6
dtomos de carbono y preferentemente de 1 a 4 4&tomos de

carbhmmn  F1emnlos de tales armons son entre ntrng  metilo

N
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etilo, n-propilo, e 1isopropilo, terc-butilo, n-butilo, sec-

butilo e isobutllo

El grupe alquenilo lineal o ramificado que contiene de 2 a 6
atomos de carbono, preferentemente de 2 a 4 Atomos de carbono

Ejemplos de ellos comprenden propilideno y butilideno

El grupo alquilcicloalquilo gque comprende un grupo alquilo
lineal o ramificado que contiene de 1 a 6 Atomos de carbono,
particularmente de 1 a 4 &tomos de carbono, y un grupo
cicloalquilo que contiene de 3 a 6 Atomos de carbono Ejemplos
de ellos incluyen metilciclopropile, metilciclobutlilo y

metilciclohexilo

El grupo cicloalquilo que comprende de 3 a 6 &tomos de
carbono Ejemplos de ellos son ciclopropilo, ciclcopentilo y

ciclohexilo

El grupo arilo es un grupo aromatico que contiene de 5 a 10
dtomos de carbono Ejemplos de tales grupos son fenilo,
bencilo, tolilo y naftilo Este grupo arilo puede
optativamente ser interrumpido con un heterocdtomo elegido de
nitrbégeno, oxigeno y azufre El término “interrumpido”

significa que el heterodtomo puede reemplazar a un atomo de
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carbono del anillo Ejemplos de tales grupos que contienen un

heteroadtomo son, entre otros, tienilo y piridilo

El término alquilarilo corresponde a un grupo que contiene un
grupo alquilo y un grupo arilo definidos anteriormente, unidos

al resto de la molécula a través del grupo alquilo

El término arilalquilo corresponde a un grupo que contiene un
grupo alquilo y un grupo arilo definidos anteriormente, unidos

al resto de la molécula a través del grupo arilo

Los grupos arile, alquilarilo y arilalquilc definidos
anteriormente pueden ser no sustituidos ¢ sustituidos en el
grupe arilo con 1, 2 o 3 grupos elegidos de,

haldédgeno, hidroxilo, NO, NO2, alcoxi que contiene de 1 a 4
&tomos de carbono, (CHz) nNRgRc, (CH2) -NC (O)Ra, (CHz) ORa,
(CH2) ;,NHSO2Ra, CO2Rs, CF3 Y

el

en donde Ry, Rc ¥y n son lo definido anteriormente

Halégeno comprende cloro, bromo, fldor y yodo

37
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Los compuestos de 1la siquiente 1lista estédn entre los

compuestos preferidos de la presente invencidn

1-Et11-5-(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1l,4]diazepin-8-ona,

5-(4-Bromofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]dilazepin-8-0na,

1,3-Dimetil-5-fenil-6, 7-dihirdro-1H-pirazolo([4, 3-

el [1,4)diazepin-8-ona,
5-(4-Metoxifenil)-1, 3-dimetil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4)dlazepin-8-ona,
5-(4-Bromofenil)-1, 3-dimetil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-B-ona,

1-Etil-3-metil-5-naft-2-11-6, 7-dihidro~-1H-pirazolo[4, 3-
e][1,4]diazepin—-8-0na,
5-(3-Clorotien-2-1l1)-l1-etil-3-metil-6, 7-dihidro-1H-
pirazolol4,3-e] [1,4]diazepin-8-0ona,

Metil 3-(l-etil-3-metil-8-oxo-1,6,7,8-tetrahidro-pirazolol[4,3-
el [1,4]}diazepin-5-1l1)propanoato,

1-Et1l1-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-e] [1,4]d1azepin-8-
ona

1-Eti1l-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~

el [1,4]diazepin-8-ona,

5-(4-Clorofenil)~-l-etil-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-

171 41d1azenin=-8-nna

L .,
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5- (4-Aminofenil)-1-etil-3-metil-6, 7-dihidro-1H-pirazolo[4,3-
el [l,4]diazepin-8-ona,
1-Et1l1-5-(4-fluorofenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4)diazepin-8-ona
5- (3-Bromofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4)1diazepin-8-0na,
3-Met1l-5-fenil-1-propil-6, 7-dihidro~1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona,
1-Isopropil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolol4, 3-
e] [i,4])diazepin-8-ona,
() 1-Etil-3-metil-5-fenil-4, 5, 6, 7-tetrahidro-1H-pirazolo[4, 3—-
el [1,4]diazepin-8-ona,
l-(2-Hidroxietil)-3-metil-5-fenil-6, 7-dihidro~-1H-pirazolo[4, 3-
e][l,4]diazepin-8-ona
1-Etil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-tiona
1-Et11-5-(4-metoxifenll) -6, 7-dihidro-1H-pirazolo[4, 3-
el[1,4]diazepin-8-ona,
1-Et11-5-{3-metoxifenil)-3-meti1l-6, 7-dihidro~1H-pirazolo[4, 3-
e]ll,4]diazepin-B8-ona,
5-(2-Aminofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4,3-
el [1,4]diazepin-8-ona,
1-Eti1l1-5-(2-metoxifenil)-3-metil-6, 7-dihidro~1H-pirazolo(4, 3~

e} {l,4]ldiazepin-8-ona
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1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolol4, 3-

el [1,4]d1iazepin-8-0ona,

3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-
e] [1,4)diazepin-8-cna,
1-Et1l1-3-metil-5-fenil-4,5, 6, 7-tetrahidro-1H-pirazolo[4, 3-
el [1,4)diazepin-8-ona, isbmero 1,
1-Etil-3-met1l-5-fenil-4,5, 6, 7-tetrahidro-1H-pirazolo(4, 3~
e] [1,4]diazepin-B8-ona, 1sémero 2,
3-Metil-5-fenil-l1-propil-6, 7-dihidro-1H-pirazolo[4, 3~

el [1,4]diazepin-8-tiona,

1-Etil-3-metil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona

5-(3-Aminofenil)-l-etil-3-metil-6, 7-dihidro-1H~-pirazolo[4, 3-
el [l,4]diazepin-8-ona

3-terc-Butil-l1-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4)diazepin-8-tiona,

1-Etil-3-1sopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]dlazepin-8-tiona,

5~ (4-Aminofenil)-3-terc-butil-l-etil-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]d1azepin-8-ona,
5-(4-Aminofenil)-l-etil-3-isopropil-6, 7-dihidro-1H~-
pirazolof4,3-e] [1,4]diazepin-8-ona,
1-Et1l-5-(4-hidroxifenil)-3-meti1l-6, 7-dihidro-1H-pirazolo([4, 3-

e][l,4)diazepin-8-0ona,
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5~ {(4-Aminofenil)-3-metil-1-propil-6, 7-dihidro~1H-pirazolo[4, 3-
1][1,4]diazepin-8-ona,
3-Metil-5-fenil-1-(2,2,2-trifluoroetil)-6, 7-dihidro-1H-
pirazolo[4,3-e]l[l,4]ld1iazepin-8-ona,

1,5-Dietil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona,

5-Ciclohexil-l-etil-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-

el {l,4]diazepin-8-ona,
1-Etil-3-met1l1-5-pirid-4-i1-6,7-dihidro-1H-pirazolol[4,3-

el [1,4])diazepin—-8-ona,

() 1-Et11-3-metil-5-pirid-4-11-4, 5, 6, 7-tetrahidro-1H~
pirazolo[4,3-e] [1,4]diazepin-8-ona,
S5-terc-Butil-l-etil-3-metil-4,5, 6, 7-tetrahidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-ona,
5-{4-Dietilaminofenil)-1-etil-3-metil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-ona,
3-Butil-1-etil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3-

el [1,4]diazepin~8-0ona,
N-[4-{1-Eti1l-3-metil-8-ox0-1,6,7,8-tetrahidro-pirazolo[4, 3-
e] [1,4]diazepin-5-i1l)fenil]lacetamida;
4-{1-Etil-3-metil-8-oxo-1, 6,7,8-tetrahidropirazolo(4, 3-

e] [1,4]diazepin-5-il)-benzonitrilo,
5-terc-Butil-l-etil-3-1sopropil-6, 7-dihidro-1H-pirazolo(4, 3~

e][1,4]1diazepin-8-ona,
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1-Etil-3-isopropil-5-p—-tolil-6, 7-dihidro-1H~pirazolo[4, 3—-

el [1,4]diazepin-8-0na,
4-(1-Etil-3-isopropil-8-oxo-1, 6,7, 8~-tetrahidro-pirazolo[4, 3~
el [1,4]diazepin-5-1l1)benzonitrilo,
1-Etil-3-1sopropil-5-{4-pirrolidin-l1-il-fenil)-6, 7-dihidro-1H~-
pirazolo[4,3-e] [1,4]diazepin—-8-ona,
5-(2,4-Dimetoxifenil)-l-etil-3-isopropil-6, 7-dihidro-1H-
pirazolo(4,3-e] [1,4]diazepin—-8-o0ona,
S5-terc-Butil-3-isopropil-l-propil-6, 7-dihidro-l1H-pirazolo[4, 3-
el [1,4]diazepin-8-ona,

3-Isopropil-1-propil-5-p-tolil-6, 7-dihidro-1H~-pirazolo(4, 3-
el[l,4)diazepin-8-ona

4- (3-Isopropil-8-oxo-1-propil-1,6,7,8-tetrahidropirazolo4, 3-
el [1l,4]diazepin-5-il)benzonitrilo,
3-Isopropil-l-propil-5-(4-pirrolidin-1-il-fenil) -6, 7-dihidro-
1H-pirazolo[4,3-e] [1,4]di1azepin—-B-ona,

5-(2, 4-Dimetoxifenil)-3-1sopropil-l-propil-6, 7-dihidro-1H~-
pilrazolo([4,3-e][1,4]d1iazepin-8-ona,
3,5-Di-terc-butil-1-etil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]d1azepin-8-ona,

3-terc-Butil-l1-etil~-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3~
e][l,4]diazepin-8-ona
4-(3-terc-Butil-l-etil-8-oxo0-1,6,7,8-tetrahidro-pirazolo[4,3-

e][1,4]diazepin-5-il)benzonitrilo,
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3-terc-Butil-l-eti1l1-5-(4-pirrolidin-1-i1l1-fenil)-6, 7-dihidro-
1H-pirazolo[4, 3-el[1l,4]diazepin-8-ona
3-terc-Butil-5-(2,4-dimetoxifenil)-1-etil-6, 7-dihidro~1H-
pirazolol[4,3-e][1,4]diazepin-8-ona,
3,5-Di-terc-butil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1l,4]dr1azepin-8-ona,
3-terc-Butil-1-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-B8-0Ona,
4- (3-terc-Butil-8-oxo-1-propil-1,6,7,8-tetrahidropirazoloi4,3-
elj[1,4]diazepin-5-1l1)benzonitrilo,
3-terc-Butil-1-propil-5-(4-pirrolidin-1-il-fenil)-6, 7-dihidro-
i1H-pirazolo[4,3-e] [1,4]diazepin-B8-ona
J-terc-Butil-5- (2, 4-dimetoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e][1l,4]diazepin-8-ona
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
e]l[1l,4]diazepin-8-tiona,
1-Etil-3-met1l-5-pirid-3-11-6, 7-dihidro-1H-pirazolo[4, 3-
el [1l,4]diazepin-B8-ona,
1-Etil-3-metil-5-pirid-2-il-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-ona,
1-Etil-3-metil-5-fenil-1, 6-dihidropirazolo[4, 3-
e][1,4]diazepin-B-ilcianamida
N-[4-(1-Etil-3-metil-8-oxo0-1,6,7,8-tetrahidropirazolo[4, 3-

e]l[1l,4]diazepin-5-il) fenil]-(fenilsulfonil)bencensulfonamida,
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v
(1-Etil-3-metil-5-fenil-1, 6-dihidropirazolo(4, 3-
e][1,4)diazepin~8-il)metilamina,
1-Etil-3-isopropil-5-fenil-6,7-dihidro-1H-pirazolo[4, 3-
e} [l,4]diazepin-8-ilidencianamida,
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
e} [l,4]dlazepin-8-1lidencianamida,
1-Ciclopentil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3~
e][1,4]dlazepin-8-cona,
1-Ciclopropilmetil-3-metil-5-fenil-6,7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-ona,
1-Ciclobutilmetil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolol4, 3-
e} [1,4}diazepin-8-ona,
1-Aljil-3-metil~-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el[1l,4]diazepin-8-ona
1-Etil-3-met1l-5-(4-trifluorometilfenil)-6, 7-dihidro-1R-
pirazolo[4, 3-e] [1,4]diazepin-8-0na,
1-Etil-3-isopropil-5-(4-trifluorometilfenil)-6, 7-dihidro-1H—-
pirazolo[4,3-e][1l,4]ldiazepin-8-ocna,
3-terc-Butil-l-etil-5-(4-trifluorometilfenil)-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]dlazepin-8-0ona,
3-Isopropil-l-propil-5-p~tolil-6, 7-dihidro-1H-pirazoloi4, 3-
e] [1,4]diazepin-8-tiona,
3,5-Di-terc~-butil-1-propil-6, 7-dihidro-1H-pirazolo (4, 3-

el [1,4]diazepin-8-tiona,
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5-terc-Butil-3-isopropil-l-propil-6, 7-dihidro-l1H-pirazolo[4, 3-
e] [1,4]diazepin-B-tiona

1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el[l,4}diazepin-8-tiona,

5-terc-Butil~-1l-etil-3-1isopropil-6, 7-dihidro-1H-pirazolo[4, 3—
el [l,4]ldiazepin-8-tiona,

(t) 3-sec-Butil-l-etil-5-fenil-6, 7-dihidro~-1H-pirazolo[4, 3~

e] [1,4]dlazepin-B-ona,

(+) 3-sec~Butil-l-etil-5-pirid-4-il-6, 7-dihidro-1H-pirazolo{4, 3-
e][1l,4]diazepin-8-ona,

(f) 3-sec-Butil-5-fenil-1-propil-4-11-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]diazepin-8-ona,

(1) 3-sec-Butil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]d1iazepin—-8-0Ona
3-Ciclohexil-l1-etil-5-fenil-4-11-6, 7-dihidro-1H-pirazolo[4, 3~
el[1,4]ldiazepin-8-ona,

3-Ciclohexil-1-et1l1-5-pirid—-4-11-6, 7-dihidro-l1H-pirazolo[4, 3-
el fl,4]ldiazepin-8-ona,
3-Ciclohexil-5-fenil-1-propil-4-1l1-6,7-dihidro-1H-
pirazolo[4, 3-e][1l,4])diazepin-8-ona,
3-Ciclohexil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e] [2,4]diazepin~-8-0na,
3-Ciclohexilmetil-l-etil-5-pirid-4-il-6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4]diazepin-8-0na,
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3-Ciclohexilmetil-5-fenil-1-propil-6,7-dihidro-1H-
pirazolo[4, 3-e] [1,4)dilazepin-B-0ona,
3-Ciclohexilmetil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e]l[1,4]diazepin-8-ona,
3-Ciclohexilmetil-1-etil-5-fenil-6, 7-dihidro-1H-pirazolol4, 3~
e][1,4]diazepin-8-ona,

Etil éster del acido l1-eti1l-8-oxo-5-fenil-1,6,7,8-
tretrahidropirazolo[4,3-e] [1,4]diazepin-3-carboxilico,
S5-terc-Butil-l-eti1l-3-isopropil-6,7-dihidro-1H-pirazolof{4, 3-
e][1,4)diazepin-8~-ilidenciamida,
1-Eti1l-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3—-

el [1,4]diazepin-8-ilidencianamida,

1-Etil-3-i1sopropil-5- (4-metoxifenil) -6, 7-dihidro-1H-
pirazolo[4,3-eldiazepin-8-ona,
1-Etil-5-(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-8-tiona,
1-Eti11-5-(4-metoxifenil)-3-metil-6,7-dihidro-1H-pirazolol4, 3-
e] {1,4]diazepin-8-ilidencianamida,

3-Isopropil-5- (4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-0ona

3-terc-Butil-l-etil-5- (4-metoxifenil)-6, 7-dihidro-1H-
pirazolo{4,3-e] [1,4]diazepin-8-ona,
3-terc-Butil-5-{4-metoxifenil)-l-propil-6, 7-dihidro-1H-

pirazolo(4,3-e] [1,4]diazepin-8-ona,
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1-Eti11-5-(4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo{4, 3-
el [1,4)diazepin-8-ilidencianamida,

(f) 3-sec-Butil-l-eti1l-5- (4-metoxifenil) -6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]d1azepin-B-ona

() 3-sec-Butil-5- (4—metoxifenil)-1-propil-6, 7-dihidro-1H~
pirazolo[4,3-e][1l,4]diazepin-8-ona,
1-Eti1l1-3-metil-5-(3,4,5-trimetoxifenil)-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]dliazepin-8-ona,
1-Eti11-5-(3-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo{4, 3-
e][1,41diazepin-8-ona,

1-Et11-5-(2-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo([4, 3-
e] [1,4)diazepin-8-0ona,
1-Etil-3-met1l-5-(2,3,4-trimetoxifenil) -6, 7-dihidro-1H-
pirazolo(4,3-e] [1,4]di1azepin-8-ona,

1-Et11-3,5-difenil=-6, 7-dihidro-1H-pirazolo[4, 3~

e] [1,4]diazepin-8-0na,
1-Eti1l-5-(4-hidroxifenil)-3-1sopropil-6, 7-dihidro-1H-
pirazolof4,3-e] [1,4)diazepin-B8-ona

5~ (4-Hidroxifenil)-3-isopropil-l1-propil-6, 7~dihidro-1H~
pirazolo[4,3-e] [1,4]d1azepin-8-0na,
3-terc-Butil-l-etil-5-(4-hidroxifenil)-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8-ona,
5-(2,6-Dimetoxifenil)-l1-etil-3-metil-6, 7-dihidro-1H-

pirazoloi4,3-el [1,4)diazepin-8-ona,
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3-Etoximetil-l-etil-5-fenil-6,7-dihidro-1H-pirazolo[4, 3-

el [1,4)diazepin-B-ona

Entre los compuestos preferidos definidos anteriornmente,

siguientes compuestos son preferidos

1-Etil-5-(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolof4,3
e](1,4]diazepin-8-ona,
5-(4-Bromofenil)-1-etil-3-metil-6,7-dihidro~1H-pirazoloi4, 3~
e] [1,4]diazepin—-8-ona,

1-Etil-3-metil-5-naft-2-11-6, 7-dihidro-1H-pirazolo[3, 3~
el[1l,4)diazepin-8-ona,
5-(3-Clorotien-2-i1l)-l1-etil-3-metil-6, 7-dihidro-1H-
pirazolo{4,3-e](l,4]diazepin-8-ona,

Metil 3-(l-etil-3-metil-08-ox0-1,6,7,8-tetrahidropirazolo[4
el [i,4]jdiazepin-5-il)propanoato,

5~ (4-Clorofenil)-1-et1l-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-8-ona,

5= (4-Aminofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]diazepin-B-ona,

1-Eti1-5- (4-fluorofenil)-3-met1l-6, 7-dihidro-1H-pirazolo[4, 3
e} [1,4]diazepin-8-ona,

S-(3-Brmofenil)-1-etil-3-met1l-6, 7-dihidro-1H-pirazolo{4, 3-

e][1l,4]diazepin-8-ona,

A

los

l3-
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3-Metil-5-fenil-1-propil-6, 7-dihidro-1H-pirazolo(4, 3-
e][1,4)dlazepin-8-0ona
l- (2-Hidroxietil)-3-metil-5-fenil-6, 7-dihidro-1H-pirazoclo[4, 3-
e] [(1,4]diazepin-8-ona,
1-Etil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-
e] [1,4]diazepin-8-tiona
1-Eti1l-5- (3-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin—-8-0na,
5-({2-Aminofenil)~l-etil-3-metil-6, 7-dihidro-l1H-pirazoloi4,3-
e][l,4)}diazepin-8-ona
1-Et11-5-{2-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e)(1l,4)diazepin-8-ona
1-Etil-3-isopropil-5-fenil-6, 7-dihidro~-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona
3-terc-Butill-l-etil-5-fenil-6,7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-B8-o0na,
1-Et11-3-metil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3~
el [l,4]diazepin-8-0na,
5-(3-Aminofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
el (1l,4)diazepin-8-ona
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo([4, 3-
e] [1,4)diazepin-8-tiona
1-Eti1l-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e]l(l,4]diazepin-8-tiona,

2
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S5- (4-Aminofenil)-3-terc-butil-l-etil-6, 7-dihidro-1H-
pirazolo(4,3-e] [1,4]diazepin-B-ona,
5~ (4-Aminofenil)-l-~etil-3-isopropil-6, 7-dihidro-1H-

pirazolo[4,3-e]l [1,4]diazepin—-8-0Ona,

1-Et1l1-5-(4-hidroxifenil)-3-metil-6, 7-dihidro~-1H-pirazolo(4, 3-

el [1,4]diazepin-8~ona,

5-(4-Aminofenil)-3-metil-l1-propil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [(1,4]diazepin~B-ona,
3-Metil-5-fenil-1-(2,2,2-trifluoroetil) -6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]d1azepin—-B8-o0ona,
5-Ciclohexil-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4}dlazepin-8-cona

1-Eti1l-3-metil-5-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3-
el[1l,4}diazepin-8~0ona,
S-terc-Butil-l-etil-3-metil-4,5,6,7-tetrahidro-1H-
pirazolo[4, 3-e] [1,4]diazepin-8-o0ona,
3-Butil-l1-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
e][1,4]diazepin-B-ona,

5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo|[4, 3-
e]{1,4]diazepin-8-ona,

1-Et1l1-3-1sopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona
4-({1-Et1l1-3-1isopropil-8-oxo-1,6,7,8-tetrahidro-pirazolol[4, 3-

el {1,4)diazepin-5-il)benzonitrilo,



o

5-(2,4-Dimetoxifenil)-l-etil-3-i1isopropil-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8—-0na,
S5-terc-Butil-3-isopropil-1-propil-6,7-dihidro-l1h-pirazolo(4, 3-
e]l[l,4]ldiazepin—-8-ona,

3-Isopropil-l1-propil-5-p—-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el[l,4]diazepin-8-ona,

4- (3-Isopropil-8-oxo-l1-propil-1,6,7,8-tetrahidropirazolo[4, 3-
e][l,4]diazepin-5-il)benzonitrilo,
5-(2,4-Dimetoxifenil)-3-isopropil-l-propil-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazapin-8-ona,
3,5-Di-terc-butil-l-etil-6, 7-dihidro-1H~pirazolo[4, 3-

el [l,4]diazepin-8-ona,

3-terc-Butil-l-etil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el][l,4]diazepin-8-ona
4-(3-terc-Butil-l1-etil-8-oxo-1,6,7,8-tetrahidro-pirazolo[4, 3-
e] [1,4]diazepin-5-il)benzonitrilo

3-terc-Butil-5-(2, 4-dimetoxifenil)-1-etil-6, 7-dihidro-1H-
pirazolo[4,3-e}{1,4]ldiazepin—-8-ona,
3,5-Di-terc-butil-l1-propil-6, 7-dihidro-1H-pirazolo([4, 3-
e][l,4]diazepin-8-ona

3-terc-Butil-l-propil-5-p-tolil-6, 7-dihidro-1H-pirazoclo[4, 3-
e] [1,4]diazepin-B-ona,

4- (3-terc-Butil-8-oxo-1l-propil-1,6,7,8~tetrahidro-

pirazolo[4,3-e] [1,4)diazepin-5-il)benzonitrilo
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J-terc-Butil-5- (2, 4-dimetoxifenil)-l1-propil-6, 7-dihidro-1H-
pirazolo([4,3-e]l[l,4]ldiazepin-8-cna,
3-Butil-l-etil-5-fenil-6, 7~dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-tiona,

1-Etil-3-metil-5-pirid-3-11-6, 7-dihidro-1H-pirazolo[4, 3~
el[l,4)diazepin-8-ona,

1-Etil-3-metil-5-pirid-2-11-6, 7-dihidro-1H-pirazolol[4, 3-
elil,4}diazepin-8-ona,

1-Et11-3-metil-5-fenil-1, 6-dihidropirazolo[4, 3~

e] [1,4]diazepin—-8-ilcianamida,
N-[4-(1-Etil-3-metil-8-oxo0-1, 6,7, 8~-tetrahidro-pirazolo[4, 3~
e][1,4)diazepin-5-11) fenil]- (fenilsulfonil)bencensulfonamida,
1-Eti1l-3-1sopropil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-
e}[l,4]diazepin~-8-ilidencianamida,
3-terc-Butil-l-metil-5-fenil-6, 7-dihidro-1H-pirazolo([4, 3—-
ej[l,4]diazepin-6-ilidencianamida
1-Ciclopropilmetil-3-metil-5-fenil-6, 7-dihidro-1H-
pirazolo{4,3-e] [1,4]diazepin-8-0ona,
1-Alil1-3-metil-5-fenil-6, 7-dihidro~1H-pirazolo{4, 3-
e][1l,4]diazepin-8-ona,
1-Eti1l-3-meti1l-5-(4-trifluorometilfenil)-6, 7-dihidro-1H-
pirazolo[4,3-e}[1l,4]diazepin-8-ona,
1-Eti1l1-3-isopropil-5-(4-trifluorometilfenil) -6, 7-dihidro-1H-

pirazolo(4,3-e] [1l,4]diazepin-8-ona



A\

3-terc-Butil-l-etil-5-(4-trifluorometilenil)-6,7-dihidro-1H-
pirazolo[4,3-e]) [1,4]diazepin-8-ona,
3-Isopropil-l-propil-5-p-tolil-6,7-dihidro-1H-pirazolo[4, 3~
e][1,4}diazepin—-B8-tiona,

3,5-Di-terc-butil-l1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
e]{1,4]diazepin-8-tiona,

5-terc-Butil-3-isopropil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
el [l,4]diazepin-8-tiona

1-Et1l-3-isopropil-5-p~tolil-6, 7-dihidro-1H~-pirazolo[4, 3-

e] [1,4])diazepin-B-tiona,

5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4, 3~
e] [1,4]diazepin-8-tiona,

(1) 3-sec-Butil-l-etil-5-fenil-6, 7~dihidro-1H-pirazolo[4, 3-

el [l,4]diazepin—-B-ona,

() 3-sec-Butil-l-etil-5-pirid-4-11-6, 7-dr1hidro-1H-pirazolo[4,3-
el[1,4]diazepin-8-ona,

(1) 3-sec-Butil-5-fenil-l1-propil-4-i1-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-ona,

(t) 3-sec-Butil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolol4,3-e] [1,4]d1azepin—-8-0ona,
3-Ciclohexil-l-etil-5-fenil-4-i11-6, 7-dihidro-1H-pirazolo{4, 3-
el [1,4]ldiazepin-8-cna

3-Ciclohexil-l-etil-5-pirid-4-il-6, 7~dihidro-1H-pirazolo[4, 3-

el [1,4]ldiazepin-8-ona,
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3-Ciclohexil-5-fenil-l1-propil-4-11-6, 7-dihidro-1H-
pilrazolo[4,3-e][1,4]diazepin-B-ona,
3-Ciclohexil-1-propil-5-pirid-4-11-6,7-dihidro-1H-
pirazolo[4,3-e)[1,4]diazepin-B8-ona,
3-Ciclohexilmetil-l-etil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e} [1,4])diazepin-8-o0na,
3-Ciclohexilmetil-5-fenll-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-el[1,4])diazepin-8-ona,
3-Ciclohexilmetil-l1-propil-5-pirid-4-il-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8-0ona
3-Ciclohexilmetil-l-etil-5~fenil1-6, 7-dihidro-1H-pirazolo[4, 3~
el [1,4]d1iazepin-B8-0na,

Etil éster del acldo l-etil-8-ox0o-5-fenil-1,6,7,8-
tetrahidropirazolo[4,3-e] [1,4]diazepin-3-carboxilico,
S-terc-Butil-l1-etil-3-isopropil-6,7-dihidro-1H-pirazolol[4, 3-
e} {1l,4)diazepin-8-ilidencianamida,
1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4)diazepin-8-ilidencianamida
1-Etil-3-isopropil-5-(4-metoxifenil)-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-ona,

1-Etil-5- (4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
e] [1,4)diazepin-8-tiona,

1-Et11-5- (4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3~

e](1,4]diazepin-8-ilidencianamida,
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3-Isopropil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]diazepin-B-ona
3-terc-Butil-l-etil-5- (4-metoxifenil)-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin—-8-ona,
3-terc-Butil-5- (4-metoxifenil)-l1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8-ona
1-Eti11-5- (4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo(4,3-
el [1,4]diazepin-8-ilidencianamida,
() 3-sec-Butil-1-eti1l-5- (4-metoxifenil)-6,7-dihidro-1H-
pirazolo[4, 3-e}l[1,4]diazepin-8-ona
() 3-sec-Butil=-5- (4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3~e][1,4]diazepin—-8-ona,
1-Etil-3-met1l-5-(3,4,5-trimetoxifenil)-6,7-dihidro-1H-
pirazolo[4, 3-e]l [1,4]d1iazepin-8-ona,
1-Et11-5-(3-hidroxifenil)-3-meti1l-6, 7-dihidro-1H-pirazolo[4, 3-
el {1l,4]diazepin-8-ona,
1-Et11-5-(2-hidroxifenil)-3-meti1l-6, 7-dihidro-1H-pirazolo[4, 3-
el {l,4]diazepin-8-ona
1-Et11-3, 5~-difenil-6, 7-dihidro—-1H-pirazolo|[4, 3-
el [1,4]diazepin-B-ona,
1-Et11-5-(4-hidroxifenil)-3-isopropil-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]d1azepin-8-ona,
5-({4-Hidroxifenil)-3-isopropil-l-propil-6, 7-dihidro-1H-

pirazolo{4,3-e]}[l1,4]diazepin-8-ona,



f)bi

3-terc-Butil-l-etil-5-(4-hidroxifenil) -6, 7-dihidro-1H-
pirazolol[4,3-e] [1,4])diazepin-B8-ona,
3-Etoximetil-l-etil-5~fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e][1,4]diazepin-8-ona

Entre los compuestos preferidos definidos anteriormente,

sigquilentes compuestos son preferidos

1-Et1l-3-metil-5-fenil-6, 7-dihidro-l1H-pirazolof4, 3-

e][l,4]diazepin-8-tiona,

los

1-Etil-5-(2-metoxifenil)-3-met1l-6, 7-dihidro-1H-pirazolol[4, 3-

e] [1,4]diazepin-8-ona,

1-Etil-3-1sopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4}diazepin-B8-0na,

3-terc-Butil-1l-etil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-
el [1,4]diazapin-8-0ona,

3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-8-tiona,

1-Etil~3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-B8-tiona,
5-(4-Aminofenil)-3-terc-butil-l-etil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]di1azepin-8-o0ona,

S~ (4-Aminofenil)-l-etil-3-isopropil-6, 7-dihidro-1H-

pirazolo{4,3-e] (1,4]diazepin-8-ona,
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1-Etil-5-(4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-B-ona,

5-Ciclohexil-1-etil-3-metil-6, 7-dihidroc-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona
1-Etil-3-metil-5-pirid-4-il1-6,7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona,
S-terc-Butil-1-etil-3-metil-4,5, 6, 7-tetrahidro-1H-
pirazolo[4,3~-e] [1,4]diazepin-B8-ona,

3-Butil-1-etil-5-fenil-6, 7-dihidro-1H-pirazolof{4, 3-

el [1,4]diazepin-8-o0ona,

5-terc-Butil-l-etil-3-1isopropil-6, 7-dihidro-1H-pirazolo[4, 3~
el [1,4]diazepin—-8-ona

1-Et11-3-i1sopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-B-ona,
4-(1-Eti1l-3-isopropil-8-oxo-1, 6,7, 8-tetrahidro-pirazolo[4, 3-
e] [1,4]diazepin-5-i1il)benzonitrilo,
5-(2,4-Dimetoxifenil)-1-etil-3-isopropil-6, 7-dihidro-1H~-
pirazolo[4, 3-e] [1,4)diazepin-8-0ona,
5-terc-Butil-3-isopropil-1-propil-6, 7-dihidro-1H-pirazolo{4, 3—
e][1,4]diazepin-8-ona,

3-Isopropil-l-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-B8-ona,
4-(3-Isopropil-8-oxo-1-propil-1,6,7,8-tetrahidropirazolo{4, 3-

el [1,4)}diazepin-5-il)benzonitrilo,
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5-(2,4-Dimetoxifenil)-3-isopropil~l-propil-6, 7-dihidro-1H-
pirazolo[4,3-e] [(1l,4]diazepin-8-ona,
3,5-Di-terc~Butil-l-eti1il-6, 7-dihidro-1H-pirazolo[4, 3~

e] [1,4]diazepin-8-0na,

3-terc-Butil-l-etil-5-p~-tolil-6, 7-dihidro~1H-pirazolo[4, 3-
e] [1,4]dlazepin-8-ona,
4-(3-terc-Butil-l1-etil-8-ox0-1,6,7,8-tetrahidropirazolo[4, 3-
e] [(1,4]diazepin-5-1l1)-benzonitrilo,
3-Butil-1-etil-5-fenil-6, 7-dihidro-1H-pirazolol4, 3-

el [1,4)diazepin-8-tiona,

1-Etil-3-metil-5-fenil-1, 6-dihidropirazolo[4, 3-

e] [1,4]diazepin-8-ilcianamida,
1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-1ilidencianamida,
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo([4, 3-
e]l[1,4]diazepin-8-ilidencianamida
1-Etil-3-1sopropil-5-p-tolil-6, 7-dihidro—-l1H-pirazolol[4, 3-
el [1,4]diazepin~-B-ticona

() 3-sec-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1l,4]diazepin-8-ona,

() 3-sec-Butil-l-etil-5-pirid-4-11-6,7-dihidro-1H-pirazolo(4, 3-
e] [1,4]diazepin-B-ona,

(t) 3-sec-Butil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4]diazepin-8-ona



52

N

3-Ciclohex1l-l-etil~-S-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3-
e][l,4)diazepin-B-ona
3-Ciclohexlil-1-propil-5-pirid-4-il-6, 7-dihidro-1H-
pirazolo{4,3-e] [1,4]diazepin-8-ona,
3-Ciclohexilmetil-l-etil-5-pirid-4-i1-6, 7-dihidro-1H-
pirazolo{4,3-e][1,4]diazepin-8-ona
S5-terc-Butil-~l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4, 3-
e]l[1l,4]ldiazepin-8-1lidencianamida,
1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo(4, 3-

el [1,4]ldlazepin-8-ilidencianamida,

1-Eti1l-3-1s0opropil-5- (4-metoxifenil) -6, 7-dihidro-1H-
pirazolo(4,3-el[l,4]d1iazepin-8-ona,

1-Et1l-5- (4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]ldiazepin-8-i1lidencianamida,
3-Isopropil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]}diazepin-8-ona,
3-terc-Butil-5-{4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e]l[1,4]diazepin-8-ona,
1-Eti11-5-(4-hidroxifenil)-3-metil-6, 7-dihidro~1H-pirazolo[4, 3-
e} [1,4]diazepin-8-1lidencianamida,

(1) 3-sec-Butil-1-etil-5- (4-metoxifenil)-6, 7-dihidro-1H-
pirazolo{4, 3-e] [1,4]d1iazepin-8-ona,
1-Etil-3-metil-5-(3,4,5-trimetoxifenil)-6, 7-dihidro-1H-

pirazolo{4,3-e]l[l,4]diazepin-8-ona,
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1-Et11-5~{3~hidroxifenil)-3-meti1l-6,7-dihidro-1H-pirazolo[4, 3-

el [1l,4]diazepin-8-ona,

1-Eti1l1-5-{2-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolol4, 3-

e)[1,4)diazepin-8-ona,

1-Et11-3,5-difen11-6, 7-dihidro-1H-pirazolo[4, 3-

e}l [1,4}ldiazepin-8-ona
1-Etil-5-(4-hidroxifenil)-3-isopropil-6, 7-dihidro—-1H~
pirazolo[4,3-e) [1,4]diazepin-8-ona,
5-(4-Hidroxifenil)-3-isopropil-l-propil-6,7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-ona
3-terc-Butil-l-etil-5~{4-hidroxifenil)-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]d1iazepin—-8-ona,
3-Etoximetil-l1-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4)diazepin—-8-ona,

Entre los compuestos preferidos definidos anteriormente,

siquientes compuestos son preferidos

1-Eti1l-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]ldiazepin—-B8-tiona,

1-Etil-3-1isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
e] [1,4]diazepin-B8-ona

3-terc-Butil-1-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e](1,4]diazepin-8-ona,

los
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3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [l,4]ldiazepin-8-ticna,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazololi4, 3-

e] [1,4)diazepin-8-tiona,

5- {4-Aminofenil)-3-terc-butil-1-etil-6, 7-dihidro-1H-
pirazolo[4,3-e]l[1,4]diazepin-8-ona
5-(4-Aminofenil)-l-etil-3-i1sopropil-6, 7-dihidro-1H-
pirazolo[4,3-e]l [1,4]ldiazepin-8-0ona

3-Butil-1-et1l-5-fenil-6, 7-dihidro-1H-pirazolol[4, 3-

e) [1,4)diazepin-B-ona,

5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo([4, 3-
el [1,4]diazepin~8-0ona,

1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin—-8-ona,
4-(1-Etil-3-isopropil-8-oxo-1,6,7,8-tetrahidropirazolo([4, 3~
e] [1,4]diazepin-5-i1l)benzonitrilo,
5-terc-Butil-3-isopropil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]di1azepin-8-ona

4- (3-Isopropil-8-oxo-1-propil-1, 6,7, 8-tetrahidropirazolo[4, 3~
e][1,4]diazepin-5-11)benzonitrilo
3,5-bl-terc-butil-l-etil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-B-ona,

3-terc-Butil-l-etil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-

el [l,41diazepin~8-ona,
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4- (3-terc-Butil-l-etil-8-oxo0-1,6,7,8~tetrahidropirazolo[4, 3-
e][1l,4]ldiazepin-5-i1l)benzonitrilo

3-Butil-l-etil-5~fenil-6, 7-dihidro-l1H-pirazolo[4, 3~
e]f[l,4]1diazepin-8~-tiona,

1-Etil-3-metil-5-fenil-1, 6-dihidropirazolo[4, 3-

e] [1,4]diazepin~8-ilcianamida,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][l,4]diazepin-8-1lidencianamida
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-l1H-pirazolo[4, 3-
e][1,4]diazepin-8-ilidencianamida,
1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H~pirazolo[4, 3~
e][1,4]diazepin-8-tiona,

() 3-sec-Butil-1-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-cna,

(t) 3-sec-Butil-1-etil-5-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]diazepin-8-ona,

(1) 3-sec-Butil-l-propil~5-pirid-4-i1-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-B8-ona,
3-Ciclohexil-1-etil-5-pirid-4-il-6, 7-dihidro-1H-pirazolo[4, 3~
el [1,4]diazepin~8-ona
3-Ciclohexil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazoloif4d,3-e] [1,4]diazepin-8-ona,
3-Ciclohexilmetil-l1-etil-S-pirid-4-i1i1-6, 7-dihidro-1H-

pirazolo[4,3~-e][1l,4]diazepin-8-ona
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5-terc-Butil-l-etil-3-i1sopropil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-B-ilidencianamida
1-Etil-3-1isopropil-5-p-tolil-6, 7-dihidro-1H-pirazoloi{4, 3-
el [1,4]ldi1azepin-8-1lidencianamida,
1-Eti11-5~(4-hidroximetil}-3-isopropil-6, 7T-dihidro-1H-
pirazolof4,3-e]l[l,4]diazepin-8-0na,
5-(4-Hidroxifenil)-3-isopropil-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4)diazepin-8-o0ona,
3-terc-Butil-1-etil-5-(4-hidroxifenil)-6, 7-dihidro-1H-

plrazolo(4,3-e] [1,4)diazepin-B8-ona

Entre los compuestos preferidos de la presente invenciédn,

compuestos siguientes son particularmente preferidos

1-Etil-3-isopreopil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3—-
el[l,4]diazepin-B8-ona,

3-terc-Butil-l-et1l-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
elfl,4)ldiazepin—-8-ona,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-tiona,
5-(4-Aminofenil)-l-etil-3-isopropil-6, 7-dihidro-1H-

plrazolo[4,3-e][1l,4]d1azepin-8-ona,

los

1-E£11-5-(4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-

e][1l,4}diazepin-8-ona,
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4-(1-Etil-3-isopropil-8-oxo0-1, 6,7, 8-tetrahidro—pirazolo[4, 3-
e] [1,4]d1azepin~-5-il)benzonitrilo
5-terc-Butil-3-isopropil-1l-propil-6, 7-dihidro-1H-pirazolol4, 3-
e}l [1,4)diazepin-8-ona,
4-(3-Isopropil-8-oxo-1,6,7,8-tetrahidro-pirazolo[4, 3-

el [1,4]diazepin-5-1l1)benzonitrilo,
3-terc-Butil-l-etil-5-p-tolil-6, 7-dihidro~1H-pirazolo[4, 3-
e]l[1l,4]1d1azepin-8-ona,
3-Butil-1-etil-5-fenil-6,7-dihidro-1H-pirazolof4, 3-

el [1,4]diazepin-8-tiona,

(t) 3-sec-Butil-1-etil-5-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3-
el {1,4]diazepin-8-ona,

(+) 3-sec-Butil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4])diazepin-8-ona,
3-Ciclohexil-l-propil-5-pirid-4-11-6,7-dihidro-1H-
pirazolo(4,3-e]l [1,4]diazepin-8-ona,
3-terc-Butil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo([4,3-e] [1,4]diazepin-8-ona
1-Et1l-5-(2-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3~
e]l[1l,4]diazepin-8-0ona,
3-terc-Butil-l-etil-5-{4-hidroxifenil)-6, 7-dihidro-1H-
pirazolo(4,3-e] [1,4]diazepin-8-ona
1-Eti1l1-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e}l [1,4)diazepin-8-ilidencianamida
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Derivados de 1 8 compuestos de la invencién

Los compuestos usados en la invenciédn incluyen los solvatos,
los hidratos, las sales farmacéuticamente aceptables y los
polimorfos (estructuras de cristales diferentes} de los
compuestos de acuerdo con la 1invencién, que estdn designados

como los derivados farmacéuticamente aceptables de ellos

Las sales farmacéuticamente aceptables incluyen, por ejemplo
acetato, bencensulfonato, benzoato, bicarbonato, bitartrato,
bromuro, acetato de calcio, camsilato, carbonato, cloruro,
citrato, diclorhidrato, edetato, edisilato, estolato, esilato,
fumarato, gluceptato, gluconato, glutamato,
glicoloilarsanilato, hexilresorcinato, hidrabamina,
bromhidrato, clorhidrato, hidroxinaftoato, yodato, isetionato,
lactato, lactobionato, malato, maleato, mandelato, mesilato,
metil bromuro, metil nitrato, metil sulfato, mucato,
napsilato, nitrato, pamoato (embonato), pantotenato,
fosfato/difosfato, poligalacturonato, salicilato, estearato,
subacetato, succinato, sulfato, tanato, tartrato, teoclato,
trietiodida, benzatina, cloroprocaina, colina, dietanolamina,
etilendiamina, meglumina, procaina, aluminio, calcio, litio,
magnesio, potasio, sodio y zinc {ver también “Sales

Farmacéuticas”, por Berge S M et al, (1997) J Pharm Sci 66




59 ’@,
G*

1-19, cuyo contenido se incorpora en la presente invencidn

como referencia)

El uso de una prodroga de un compuesto de acuerdo con la
invencién también esta contemplado (Ver en particular

Bundgaard, et al, Acta Pharm Suec , 1987, 24 233-246)

Las mezclas de los compuestos también son consideradas

Formulacién farmacéutica de los compuestos de la invencién

Los compuestos de la invencidén se administran en la forma de
composiciones que son apropiadas para la naturaleza y la
gravedad de la enfermedad que se ha de tratar La dosificaclén
diaria en el hombre es generalmente entre 2 mg y 1 g del
producto, 1lo cual puede ser absorbidc en una o mas
ingestiones Las composiciones se preparan mediante métodos
que sSon comunes para los expertos en el arte y generalmente
comprenden del 0,58 al 60% en peso del principio activo
(compuesto de la férmula I) y del 40% al 99,5% en peso de un
vehiculo farmacéuticamente aceptable Las composiciones de la
presente invencién se preparan entonces en formas gue son
compatibles con la via de administraciétn deseada A modo de
ejemplo, estan contempladas las siguientes formas, aunque la

lista que figura a continuacién no es taxativa
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1) Formas para administraciédn oral

Tabletas, céapsulas, sachets de polvo para suspensid/n bebible,
capsulas de gel, cépsulas de gel gastro-resistentes, formas de
liberacidn sostenida, emulsiones, cépsulas de oblea de HPMR o
capsulas de gel, lliofilizatos para ser fundidos debajo de la
lengua, soluciones bebibles, suspensiones y sachets de polvo

para una solucién bebible

Los polvos, tabletas, cdpsulas o formas encapsuladas
preferentemente contienen del 5% al 70% del principlo activo
los soportes adecuados son, por ejemplo, carbonato de
magnesio, estearato de magnesio, talco, lactosa, azlcar,
pectina, dextrina, almiddén, goma tragacanto, metilcelulosa,
carboximetilcelulosa de sodio, cera de bajo punto de fusién,

manteca de cacao y similares

Las tabletas, polvos, Yy capsulas pueden usarse como una

dosificacidn tinica para administracién oral

En los polvos, el soporte es un sb6lido finamente dividido, que
es una mezcla con el compuesto finamente dividido de 1la

férmula general I

En las tabletas, el compuesto activo se mezcla con el soporte

me tiene las oroniedades de 1mi&n remieridas en la cantidad

g -— — i —
-— — - — ———
———— —— -
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adecuada, y con la mezcla luego se fabrican tabletas de 1la

forma y tamaflo requeridos

Las soluciones acuosas para la administraciédn oral pueden
prepararse disolviendo el principio activo y agregando, si es
necesario, colorantes, mejoradores del sabor, saborizantes,
estabilizadores, espesantes, etc A modo de ejemplo, el
principio activo puede dispersarse en la forma de un polvo
finamente dividido en agua con un material viscoso tal como
gomas sintéticas, resinas, metilcelulosa, carboximetilcelunlosa
de sodio y otros agentes de suspensiétn conocidos en el campo

farmacéutico

2) Formas para administraclén parenteral

Via Intravenosa

Soluciones acuosas, soluciones en agua/co-solvente, soluciones
usando uno o mds agentes solubilizantes, suspensiones
coloidales, emulsiones, suspensiones nanoparticuladas que
pueden usarse para 1inyectar formas de liberacidn sostenida,

formas dispersadas y liposomas

Las soluciones estériles del principio activo en agua y/o
propilenglicol pueden mencionarse como ejemplos de
preparaciones liquidas que son adecuadas para la

adminiatraciédn narenteral Tas mnrenaraciones 1iaidas nmeden

e
i
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también formularse en 1la forma de soluciones acuosas de

polietilenglicol

Via Subcuténea/intramuscular

Ademés de las formas que pueden usarse por via intravenosa que
también pueden usarse para las vias subcutéanea e
intramuscular, también se pueden usar otros tipos de formas
tales como suspensiones, formas dispersadas, geles de

libreaciétn sostenida e implantes de liberacién sostenida

3) Formas para administracidédn tépica,

Entre las formas téplcas mds comunes estdn las cremas, geles
(fases acuosas gelificadas con polimeros), parches, que son
vendas para ser adheridas directamente a la piel y que pueden
usarse para tratar dermatosis sin penetracidn percutdnea de la

sustancia activa, aspersiones, emulsiones y soluciones

4) Formas para administracién pulmonar

En esta categoria se distinguen formas tales como soluciones
para aspersiones, polvos para 1nhaladores y otras formas

adecuadas

5) Formas para administracidn nasal

Estas se relacionan especialmente con soluciones o

RIRDANAIONAS DATA antas

TN —
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6) Formas para administracién rectal

Se seleccionan supositorios y geles, entre otros

Para la preparaciédn de supositorios, una cera de bajo punto de
fusién, tal como una mezcla de glicéridos de &acidos grasos y
manteca de cacao, se funde en una primera etapa, y el
principio activo luego se dispersa en ella, por ejemplo con
agitacién mecénica La mezcla homogénea fundida luego se
vierte en moldes de la forma apropiada y luego se la deja

enfriar y solidificar

También se contempla usar formas que permiten la
administracién de soluciones oftalmolédgicas o que permiten la
administracion del principio activo a través de la via

vaginal

Otra categoria importante de formas farmacéuticas que se
pueden usar en el contexto de la presente invencién se
relaciona con formas para mejorar la solubilidad del principio
activo A modo de ejemplo, se contempla usar soluciones
acuosas de ciclodextrina, y mAs particularmente formas que
comprenden hidroxipropil beta ciclodextrina Una revisifn
detallada de este tipo de forma farmacéutica se da en el

articulo publicado con la referencia Periddico de la Ciencia
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Parmaceutica, 1142-1169, 85 (11), 1996, e incorporado en la
presente solicitud de patente como referencia
Las diversas formas farmacéuticas recomendadas anteriormente
se describen en detalle en el libro “Pharmacie galénique
[Pharmaceuntical pharmacy]”, por A Lehir (publicado por

Masson, 1992 (6" edicién)), que sSe incorpora en la presente

solicitud de patente como referencia

8intesis de los compuestos de la presante invencién

Un objeto de la invencidén es también un proceso para preparar
los compuestos de acuerdo con la invencidn, que se ilustra en
los esquemas de reaccién que figuran a continuacién Los
materiales iniciales estidn comercialmente disponibles o pueden

ser sintetizados mediante métodos estandar

Esquema de reaccidn 1

En la descripcién sigulente, cada uno de los pasos del esquema
de reaccidtn se describe en general Este proceso y sus
diversos pasos se ejemplifican en el Ejemplo 1 Si un paso se
puede realizar de acuerdo con diversos métodos (segin los
compuestos que se consideren), se lo describe (M1, M2, ) e
identifica con respecto a una referencia bibliografica Los
materiales iniciales se eligen en una forma apropiada (es
posible gque las funciones reactivas, s1 existieran, sean

nroteagidas en 1ma forma convencionall

\




Esquema de reaccidn 1
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Esquema de reaccidn 1 (continuaciédn)

R‘l 2
ks

R2 X

A

A) Paso 7a
Paso 7 HN ’YRS -—— B”Ym
(31)
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N R3
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X H () X H N ‘{u
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Una Ry-metil cetona en donde R; es uno de los sustituyentes del

Paso 13

compuesto de la férmula general I, reacciona con un dietil
oxalato en la presencia de sodio para dar el compuesto de la

férmula Al

Paso 2

Luego se lleva a cabo una ciclizacién del compuesto Al, por
ejemplo con un sulfato de hidrazina en 1la presencia de
hidréxido de potasio para dar una mezcla del pirazocl (A2) y el
pirazol (A6) que comprenden cada uno el sustituyente R; Estos

dos intermedios pueden separados y reaccionar posteriormente

Paso 3a

El Paso 3a es un paso alternativo del pasc 9 que se describe a
continuacién Permite la introduccidén de un atomo de azufre en
la posicién del sustituyente X desde los primeros pasos de la
sintesis, mediante la reaccién de A2 o A6 con un reactivo
adecuado, por ejemplo, el reactivoc de Lawesson, para dar un
compuesto de la férmula A2a o A6a en donde X es igual a 0O 0o S

Y R; es lo definido anteriormente

Paso 3
El Paso 3 esencialmente comprende la nitracién del nicleo de

nirazonl Fata nitracridn se realiza en losg commmestos A?  A2Aa

—
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X

A6, A8 o A9 y se puede realizar de acuerdo con 3 métodos
descriptos en la bibliografia
- usando NaNO3;/H:50, (método Ml), ver el Ejemplo 1, Aust
J Chem , 47, 1009-1021, 1994,
— usando HNO3/H,SO, (método M2),
- o usando Cu(NOi); {(método M3), J Org Chem , 46, 3056-
3060, 1981
para dar un compuesto de la férmula A, A3, A4, AS o A7 en

donde X es 1gual a O o S
Paso 4

En este paso, el compuesto A3 se esterifica Esto se puede
realizar mediante la reaccién del compuesto A3 con etanocl en
un medio 4cido Se obtiene asi el compuesto A4 en donde X es

igual a 0 06 S y R; es 1o definido anteriormente
Paso 5

Los pirazoles A2, A4, A6 y A7 se alquilan de cuerdo con
diversos métodos
-~ mediante la reaccién de dimetil sulfato (para dar
derivados con R: = etil) (método M4), J Med Chem , 16,

12, 1346-1354, 1973)



€9

- mediante la reaccién con un compuesto del tipo Rp-hal,

en donde R; es lo definlido para el compuesto de la férmula

general I y hal es un halégeno {(método M5S)

Se obtiene un compuesto de la férmula A5, A8, o A9 en donde X

es igual a 0 o S

Paso 6

Durante este paso, la funcidn de éster (X = Q) o la funciébn de
tioéster (X = §S) se hidroliza, por ejemplo mediante 1la
reaccién del compuesto A5 con hidréxido de sodio Esto da el
compuesto A en donde X es igual a O 0 S y R; ¥ Rz son lo

definido anteriormente

Paso 7

Durante este paso, el compuesto A reacciona con el compuestc B

de la férmula general

HzN’—\n/Rs

O
en donde R; es uno de los sustituyentes del compuesto de la
f6rmula general I Preferentemente, se usa un clorhidrato del
compuesto B Cuando éste no estd comercialmente disponible, el

producto (B) se sintetiza en un paso (paso 7a), empezando con
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el compuesto (Bl), que estd comercialmente disponible a
descripto en la bibliografia La sustitucién nucledfila del
bromo con la funciftn de amina primaria se obtiene de acuerdo
con diversos métodos

- Método de Delepine (método M6), J Heterocyclic Chen ,

24, 297-301, 1987

- Método a través de la sintesis de una bisformamida

(método M7), Tetrahedron Lett , 30, 39, 5285-58-286,

1889, Sintesis, 122-124, 1990

El compuesto C en donde X es igual a O o S se obtiene de
acuerdo con diversos métodos de acoplamiento (paso 7)
- Método de acoplar N-hidroxisuccinimida y
diciclohexilcarbodiimida (método M8, ver el ejemplo 1)
- Método de acoplar sobre un soporte sé6lido (método M9)
el compuesto A (1 eq ) reacciona con N-
ciclohexilcarbodiimida y N’-metilpoliestireno HL (2 eq)
en diclorometano Después de agitarse durante media hcora,
se agregan el compuesto B (1 eq ) y trietilamina {1 eq )
Después de 24 horas a temperatura ambiente, se agrega
metil 1isocianato poliestireano HL Después de 2 horas,
el medio de reaccidén se filtra y el filtrado se cancentra
para dar el compuesto C en donde X es igual a O 0o S
- Método de acoplar con EDCI clorhidrato de 1-(3-

dimetilamino-oronili-3-etilecarbhadiimida v HOBRY {(1-

—

Ll
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hidroxibenzotriazol) (método M10) el <compuesto B
reacciona, con agitaciébn, con el compuesto A en una
cantidad equimolar en diclorometano en la presencia de un
equivalente de trietilamina, un equivalente de 1-
hidroxibenzotriazol y un equivalente de clorhidrato de 1-
(3-dimetilaminopropil)-3-etilcarbodiimida Después de 24
horas a temperatura ambiente, el medio de reaccién se
lava con agua, la fase orgdnica se seca y 8e evapora
hasta secarse para dar el compuesto de la f£f6rmula C en
donde X es igual a 0 o S ¥ Ri, R ¥ Ry son lo definido

anteriormente
Paso 8

Durante este paso, el compuesto C se cicliza de acuerdo con
diversos métodos para dar el compuesto D en donde X es iqual a
OoS ¥y Ri, R ¥ R3 son lo definido anteriormente
- usando Fe/HCl (método Ml1ll) (ver el ejemplo 1)
- usando SnCl; (método Ml2) una amida del tipc C se
disuelve en etanol con 5 equivalentes de dihidrato de
cloruro de estafio El medic de reaccién refluye durante 4
horas Después de enfriarse a temperatura ambiente, se
agrega agua desmineralizada vy, cuando estid fria, 1la
soluciétn es llevada a pH basico con 30% de hidréxido de

sodio  Desmnés de 1a extraccidn con CH.C1. v del gecadn

A9
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el medico se evapora hasta secarse para dar el compuesto
del tipo D, que se purifica, sS1 es necesario, sobre

silico o cristalizacifin
Paso 9

El paso 9 se usa cuando se desea para obtener un compuesto de
la férmula I en donde X es S 81, en el compuesto D, X es O

Los compuestos de este tipo se obtienen mediante la reaccién
del compuesto D, en donde X es O, con un reactivo adecuado,
que permite que se realice su tionacién A modo de ejemplo, se
puede usar un reactivo de Lawesson Se obtiene entonces un

compuesto de la férmula E en donde X es S

Pasos 10 y 11

Los pasos 10 vy 11 se usan cuando se desea obtener un compuesto
de la férmula I en donde X es N-CN Los compuestos de este
tipo se obtienen de acuerdo con diversos métodos
- método M13 mediante la reaccién del compuesto E con
hidrure de sodio y luego con yodometano para dar el
compuesto (G} Este compuesto luego es puesto en contacto
con cianamida y trietilamina para dar un compuesto del

tipo (F), Heterociclos, 36, 777-783, 1993
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- método M14 Ph;PSnN=C=NSnPPh; en etanol, J Med Chenm ,
35, 12, 2327-2340, 1992

~ método Ml1l5 cloruro de fosforilo, cilanamida vy
trietilamina, Chem Pharm Bull , 42, 12, 2475-2482,
1994

- méteodo M16 cianamida, trietilamda [sic], acetato de
mercurio y acetonitrilo, Can J Chem , 63, 3089-3101,

1985

Pasos lla y 11b

El Paso 1lla permite reducir la funcidén de imina del compuesto
D mediante la reaccién con un agente reductor, por ejemplo
NaBH,, en una mezcla polar, por ejemplo metanol/agua en 1la
presencia de paladio sobre carbén para dar el racemato D1 en
donde X es O 0 S ¥y R;, Rz ¥ R; son lo definido anteriormente, y
el siquiente paso (1lb) corresponde a la separacién de los
enantidémeros {isémero 1 e isdémerc 2), por ejemploc por medic de

HPLC sobre una coclumna quiral de Diacel CD-H (250 mm x 4,6 mm,

5 pm, velocidad de flujo 1 ml/min , 80/20 heptano/isopropanol)

Estos pasos lla y 1llb, también corresponden en el caso de un

compuesto de la férmula D en donde X es N-CN o N-Ry
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Pasos 10 vy 12

Los pasos 10 y 12 se usan para obtener compuestos del tipo H
El paso 10 permite la formacién del derivado G y el paso 12
produce la introduccién del grupo N-Ry de acuerdo con un método
inspirado por la bibliografia J Med Chem , 42, 2909-2919,

1999

Esquema de reaccibdn 2

Este esquema de reacclédn deriva en 1la sintesis de los
derivados D en donde X es O con R; = arilo que contiene de 5 a
10 &tomos de carbono, optativamente interrumpide con un
hetercatomo elegido de nitrégeno, oxigeno y azufre y Rz Vv Rs
son lo definido anteriormente Este proceso se ilustra con el

Ejemplo 4
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Esquema de reaccidn 2

RNy, * |I!Flo::’\
I

Paso 14 1

R1 A
'kﬁ(ox/

° a0
Paso 15 1
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Paso 14

La sintesis del pirazcl se realiza en las condiciones

descriptas en Farmaco Ed Sci , 39, 7, 1984, 618-636

Paso 15
Durante este paso, la funciébn de éster del compuesto K se
hidroliza, por ejemplco mediante la reaccién del campuesto K

con hidréxido de sodio Esto da el compuesto L

Paso 16
Este paso deriva en la formaclén del derivado M después del

acoplamiento con el compuesto B y la ciclizacidn

Paso 17

Este paso permite la formaciédn de los compuestos D con x = 0 y
Ry = arilo que contiene de 5 a 10 &tomos de carbono,
optativamente interrumpido con un heterodtomo elegido de
nitrégeno, oxigeno y azufre y R y R; son 1lo definido
anteriormente

El compuesto M se alquila mediante la reaccién con un
compuesto del tipo Rz~hal, en donde R; es lo definido
anteriormente para el compuesto de la férmula general I y hal

es un halégeno Se gbtiene asi el compuesto D
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Esquema de reaccién 3 é

Este esquema describe la sintesis de los compuestos D con Ry =

(CH2)nORg ©  (CHz2) ,COORp Estas moléculas pueden deraivar,
mediante reacciones estédndar de la quimica orgénica, en la
formacién de 1los compuestos D con Ry = (CHz) .C (O) Rg,
(CHz) nOC (Q) Ra, (CHz) nSRa, (CHz) nNReRc, (CH2) oC (O) NRgRc,
(CHp) nNRcC(O)Rs © (CHy)lpaZ donde n, Ra, Ras, Rc ¥ Z son 1lo

descripto anteriormente

Los pasos 3, 5, 7 y B son los descriptos anteriormente en
general
Los pasos 5, 18, 3, 7 y 8 se 1lustran con el Ejemplo 5 y los

pasos 19, 20 y 21 con el Ejemplo 97
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Esquema de reaccién 3

- - -
O Paso s [ W Paso 18 OH
H O r2 O R2

) (0} ™
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Este paso de ciclizacidén se realiza en un medio acido, por

Paso 22

ejemplo 5% de HCl, en un solvente aprético tal como
tetrahidrofurano, para dar el derivadoe hidroxi D con R; =

CH20H

Paso 23
Este paso deriva en la sintesis de diversos derivados D
{Ry;=ORg) usando, por elemplo, un compuesto del tipo Rp~hal en

donde Ra es lo definido anteriormente y hal es un halégena

Paso 21
Este paso se limita al uso de solventes hidrolizados tales
como MeOH y EtOH, durante el paso de ciclizacidn del compuesto

T, también permite la sintesis de los compuestos D con R;=0Rs

Esquema de reaccién 4

Este es un método alternativo para sintetizar los compuestos
de la férmula general I en donde X es O o S ¥y Ry, Rz y Ry son
lo definido anteriormente Este método alternativo se ilustra

en el esquema siguiente



Esquema de reacciédn 4
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X OH
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Este es otro método para sintetizar compuestos de la fé6rmula

Esquema de reaccidn 5

general I en donde X es O o S Este método se i1lustra en
resumen en el esquema dado a continuacién Una descripcién més
detallada de esta sintesis se presenta en la Patente
Estadounidense 5 272 147, cuyo contenido se incorpora en la

presente solicitud de patente como referencia



Esquema de reaccién S

R2 X

R1 1 o,
NI

L

N

R2 X

l Hal /ﬁras
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EJEMPLOS

EJEMPLO 1
1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
el [1,4]1diazepin-8-ona

(Ri = isopropilo, Rz = etilo, Ry = fenilo)

Paso 1

0,37 g (0,0138 mol) de sodic se disuelve en porciones en 40 ml
de etanol anhidro bajo nitrégenoc a temperatura ambiente Se
agrega 1,86 ml (13,6 mmol) de dietil oxalato en 10 ml de
etanol anhidro Se agrega 1,47 ml (13,6 mmol) de 1isopropil
metil cetona La mezcla de la reacciétn se deja en agitacidn
toda la noche a temperatura ambiente (RT) y luego se evapora
hasta secarse El producto obtenlido se aisla en la forma de un
polvo de color naranja (compuesto Al) m = 3,1 g (100%)

Ms (ES+), m/z = 185

Rf (CH:Cls;/acetona 90/10) = 0,91

Pasc 2

0,98 g (14,8 mmol) de hidréxido de patasio se disuelve en 7,5
ml de agua y el medio de reaccién se enfrié a 0°C Se agregan
3,1 g (14,8 mmol) en porciones del compuesto Al (ver el
esquema 1} y la mezcla se agita durante 30 minutos a 0°C Se

AgrecAa 1 94 g (14 8 mmnl} de sulfata de hidrazina v 1a mercla

——
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luego se aglta durante 45 minutos a 0°C Después de la
filtracién, el precipitado se enjuaga con una pequeila cantidad
de agua y luego se seca para dar 0,93 g (138%8) de un polvo
blanco (compuesto AZ2)

'‘H NMR (DMSO, 400 MHz)

1,2 ppm (6H, d) 2,95 ppm (1H, m), 6,45 ppm (1H, s) 12,3 ppm

(1¥, m)
Paso 3

Se usa el método M1 Se introducen 100 ml de H:SO, en un matraz
de base circular El matraz se enfria a 0°C y se agregan 10,09
g (0,065 mol) del compuesto A2 (ver el e;;uema 1) (0,065 mol),
luego se agregan 16,5 g (0,195 mol) de NaNQ; La mezcla se
calienta a temperatura amblente y se agita durante 24 horas

El medio de reacciétn se vierte suavemente en 200 ml de agua
helada, enfriando el matraz si es necesario, y s8e agita
durante 30 minutos El precipitado se filtra y se enjuaga con
agua Después de secar, se obtienen 4,25 g (33%) de un polvo
blanco (compuesto A3)

MS (ES-) m/z= 198

1H NMR (DMSO, 400 MHz)

1,3 ppm {6H, d, 3,5 ppm (1H, m) 13,9 ppm (2H, m)

7z
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MS (ES+), m/z = 256
¥y NMR (CDCl;, 400 MHz)
1,3 ppm (6H, d) 1,35 ppm (3H, t) 1,45 ppm (3H, t) 3,45 ppm

(14, m), 4,2 ppm (2H, q) 4,45 ppm (2H, q)

Paso 6

Se introducen 2,92 g (0,011l mol) del compuesto A5 (ver el
esquema 1) en 15 ml de metanol en un matraz de base circular,
luego Se agrega una solucién de 0,68 g (0,0165 mol) de
hidréxido de sodio en 15 ml de agua La mezcla se agita a
temperatura ambiente durante 3 h Después de evaporar el
metanol, el residuo se recoge en CH;Cl,, se agrega un volumen
idéntico de agua y la mezcla resultante se acidifica (con
agitacién) con HCl concentrado (36%) Después de la separacién
de las fases mediante reposo, la fase organica Se seca Sobre
Na;SOy Yy se concentra para dar 2,3 g de un polve blanco (92%)
(compuesto A)

MS (ES-), m/z = 226

'H NMR (DMSO, 400 MHz)

1,2 ppm (6H, d), 1,35 ppm (3H, t), 3,35 ppm (1H, m) 4,15 ppm

(2H, q)

Paso 7
Se usa el método M8 Se disuelve 1 g (4 mmol) del compuesto A

{ver el asauema 11 en 1ma mezcla de 25 7 ml de THF v 1 4 ml de

_—\
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DMF, luego se agrega, bajo nitrégeno 0,51 g (4 mmol) de N-
hidroxisuccinimida El1 medio de reaccién se enfria a 0°C de
manera de agregar en porclones 0,91 g (4 mmol) de
diciclohexilcarbodiimida La mezcla se agita toda la noche a
temperatura ambiente El1 precipitado formado se filtra y el
filtrado se evapora hasta secarse El residuoc se recoge en 20
ml de CH,Cl;, se agrega 0,75 g (4 mmol) de clohidrato de 2-
aminoacetofenona bajo nitrégeno, el medio de reaccién se
enfria a 0°C, luego se agrega 0,61 ml (4 mmol) de trietilamina
Y la mezcla se agita a temperatura ambiente durante 3 horas
El medio de reaccién se vierte en agua con agitaciébn Después
de la extraccién con diclorometance, el lavado con agua y el
secado bajo Na,SO4, la fase orgdnica se evapora hasta secarse
para dar 1,3 g ({86%) de un polvo blanco {compuesto C)
MS (ES+), m/z = 345
'H NMR (CDCls, 400 MHz)
1,35 ppm (6H, d), 1,5 ppm (3H, q), 3,55 ppm (1H, m}), 4,3 ppm
(2, q), 5 ppm (2H, d) 7,5 ppm (2H, t) 7,65 ppm (1H, d), 7,7

ppm (1H, m), 8 ppm (2H, d)

Paso @

Se usa el métode M1l SE introduce 1,3 g (3,7 mmol) del
compuesto C (ver el esquema 1) en una mezcla de 30 ml de
etanol y 7 ml de agua en un matraz de base circular, luego se

aaraagan 2 2 o {7 9 mmol)l de hiarro v 0 5 m1 da HC1 concantradn
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(36%) El medio de reaccidn refluye durante 1 h 15 minutas El
hierroc se remueve mediante filtracién El filtrado se
concentra hasta secarse y el residuoc se recoge en CH:Cl, y Se
lava dos veces con 70 ml de agua y luego con una solucién de
NaCl saturado, la fase orgénica se seca sobre Na,S0,, se filtra
y se concentra para dar un polvo rojo amorfeo (m = 0,9 g)

Este producto crudo se purifica mediante cromatografia rapida
usando el siguiente gradiente de elucién a8/2 de
CHzCl:/acetona hasta 90/10 de CH,Cl:;/acetona

El polvo rojo obtenido después de la evaporacidén se recoge en
la cantidad minima de dietil éter y luego se filtra Después
de secar, se aislan 0,35 g (32%) de un polvo beige (compuesto
D)

MS (ESt), m/z = 297

punto de fusién = 157,2°C

'H NMR (CDCl;, 40 MHz)

i,4 ppm (6H, d) 1,5 ppm (3H, t), 3,35 ppm (1H, m), 4,1 ppm
(24, d), 4,55 ppm (2H, q), 6,25 ppm (1H, m), 7,45 ppm (3H, m).,

8,0 ppm (2H, m}

EJEMPLO 2
1-Etil-3-1isopropil-5-fenil-6, 7-dihidro-1H-pirazolo([4, 3-
e] [1,4]diazepin-8-tiona

(R, = 1sopropilo, R; = etilo, Rz = fenilo)
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Paso 8

Se disuelven 0,2 g (0,67 mmol) del compuesto D (ver el esquema
l) en 7 ml de tolueno sobre tamices, y se agrega 0,54 g (1,34
mmol) de reactivo de Lawesson, bajo nitrégeno La mezcla Sse
refluye durante 16,5 h El medio de reacciétn se enfria a
temperatura ambiente, se agregan 2 ml de 5% de HCl, luego 25
ml de metanol y 25 ml de ciclohexano, la mezcla se agita, el
precipitado se filtra y se deja que las dos fases se separen
mediante reposo lL.a fase de metanocl se evapora El residuo se
recoge en acetato de etilo y se lava con agua, la fase
orgénica se seca sobre Na;S0Q,, se filtra y se evapora

El producto crudo se purifica mediante cromatografia rapida
(80/20 de ciclohexano/acetato de etilo) Después de 1la
evaporacién, se obtiene 0,15 g (75%) de un polvoc amarillo
(compuesto E)

MS (ES+), m/z = 313

punto de fusién =164°C

'H NMR (CDCls, 400 MHz)

1,4 ppm (6H, 4) 1,5 ppm (3H, t), 3,3 ppm (1H, m), 4,2 ppm
(2H, m), 4,8 ppm (2H, q) 7,45 ppm (3H, m), 8 ppm (2H, d) 8,3

ppm (1H, m)

EJEMPLO 3
1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

ellt 4ldiarenin-8-i1idenctianamida

—_
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(R, = 1sopropilo, Rz = etilo Ry = fenilo)

Paso 10

De acuerdo con M13, 1,83 g (5,86 mmol) de l-etil-3-isopropil-
5-fenil-6, 7-dihidro-1H-pirazolo[4,3-e] [1,4]dlazepin-8-tiona
reaccionan con 0,18 g de 80% de hidruro de sodio en THF en
reflujo durante 1 hora, y luego se agrega 0,44 ml de yoduro de
metilo a temperatura amblente La mezcla se refluye durante 2
horas para dar 1,53 g (80%) del metilsulfanilo del tipo G
esperado (ver el Esquema 1)

punto de fusién = 98°C

MS (ES+}, m/z = 327

'H NMR (DMSO, 400 MHz)

8,1 ppm (2H, d) 7,4 ppm (3H, m) 4,4 ppm (4H, m} 3,2 ppm

(1H, m), 2,4 ppm (3H, s8), 1,4 ppm (3H, t) 1,3 ppm (6H, m)

Paso 11

0,5 g (1,53 mmol) del metilsulfanilo G reacciona con 0,12 g (2
eq ) de cianamida para dar 0,396 g (81%) del productoc del tipo
F esperado (ver el Esquema 1)

punto de fusién = 222°C

MS (ES+), m/z = 321

14 NMR (DMSO, 400 MHz)
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9,4 ppm (1H, 1s) 8 ppm (2H, m) 7,4 ppm (3H, m) 4,3 ppm (2H,
g). 4,1 Ppm (2H, 1s), 3,1 Ppm (1H, m), 1,3 ppm (3H, t)y, 1,2

ppm (6H, d)

EJEMPLIO 4
1-Et11-3, 5-difenil-6, 7-dihidro-1H-pirazolo[4, 3—-
e]l[1,4]diazepin—-B-ona,

(R; = fenilo, R; = etilo, R; = fenilo)

Paso 19

35,75 g (0,15 mol) del compuesto K (ver el esquema 2) en 35 ml
de metanol se introducen en un matraz de base circular, luego
se agrega una solucién de 9,24 g (0,231 mol) de hidroHxlido de
sodio en 140 ml de agua La mezcla se agita a temperatura
ambiente toda la noche Después de la evaporacién, el residuo
se recoge en etanol y luego se filtra y se seca para dar 26,7
g (87%) de un polvo belge (compuesto L, ver el esguema 1)

MS (ES+), m/z = 203,9

'H NMR (DMSO, 400 MHz)

4,7 ppm (1H, m) 7,2 ppm (1H, m) 7,3 ppm (2H, t), 7,75 ppm
(2H, d), 12,2 ppm (1H, m)

Paso 16
1, g (8,7 mmol) de clorhidrato de 2-aminoacetofenona se
disunelven ean 1mma me7rla de 50 ml de THF v 10 m1 de TMF lueaa

——____-ﬁﬁh‘“*nh__,

e e ettt




se agregan 1,22 ml (8,7 mmol) de trietilamina, 1,34 g (8,7
mmol) de hidrato de l1l-hidroxibenzotriazol y luego 1,77 g (8,7
mmol) del compuesto L {(ver el esquema 2) y finalmente 1,37 ¢
(8,7 mmol) de 1-(3-dimetilaminopropil)-3-etilcarbodiimida La
mezcla se calienta a 60°C durante 24 h El precipltado formado
se filtra y el filtrado se recoge en agua Después de 1la
extraccién con acetato de etilo, los extractos se lavan con
agua y se secan sobre Na;SOq La fase orgénica se evapora hasta
secarse para dar 1,8 g de un polve naranja Este producto
crudo se purifica usando el sigulente gradiente de elucibn

desde CH;Cl: hasta 95/5 CH.Cl;/metanocl para dar 0,45 g(16%) de
un polvo beige (compuesto M, ver el esquema 2)

MS (ES+), m/z = 303

'H NMR (DMSO, 400 MHz)

4,15 ppm (2H, m), 7,3-7,35 ppm (6H, m), 8-8,1 ppm (4H, m), 8,3

ppm (1H, m) 14 ppm (1H, m)

Paso 17

De acuerdo con M5, 1,23 g (8,9 mmol) de K.CO; se agregan, bajo
una corriente de nitrbégeno, a una solucidn de 2,7 g (8,9 mmol)
del compuestc M (ver el esquema 2) en 30 ml de DMF anhidro,
luego se agrega 0,71 ml (6,2 mmol) de yodoetano El1l medioc de
reaccibn se calienta a 60°C toda la noche El medio de

reaccidn se extrae con éter dietilico y los extractos se secan
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sobre Na,S0;, se filtran y luego se concentran para dar 3,6 g
de un compuesto aceitoso
Este producto crudo se purifica usando el siguiente gradiente
de elucién desde CH.Cl; hasta 98/2 de CH:Cly/acetona El
producto aceitoso asi obtenido se cristaliza desde éter
dietilico para dar 0,2 g (7%) de un polvo amarille (compuesto
{(ver el esquema 2))
MS (ES+), m/z = 331
!H NMR (DMSO, 400 MHz)

1,4 PPm (3H, t), 4,1 Ppm (H, m), 4,5 PPR (2H, q) . 7.3 PRI

(14, m), 7,4 ppm (2H, m), 7,5 ppm (3H, m), 8 ppm (4H, m), 8,5

ppm (1H, m)
EJEMPLO 5
Et1il l-etil-8-oxo-5-fenil-1, 6,7, 8-tetrahidropirazolo-(4, 3-

el [1,4]diazepin-3-carboxilato

(R; = carboxilato de etilc R; = etilo, R; = fenilo)

Paso 5

20 g (94 mmol) de dietil 3,5-pirazoldicarboxilatc {comercial)
reaccionan con 8,3 ml (103 mmol) de yodoetano para dar 21,4 g
(95%) de un pirazol Q (ver el esquema 3)

Rf (95/5 de CH.Cl,/MeQH) = 0,70

MS (ES+), m/z = 240,8

H NMR (CDCYT 400 MHzZ)

/ D
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7:25 Ppm {l1H, s), 4,6 pPpm {2H, q). 4,25-4,4 PRm (14, m), 1,4

ppm (3h, t), 1,3 ppm (6H, m)

Paso 18

21 g (87 mmol) del pirazol O {(ver el esquema 3) reaccionan en
condiciocnes en frio, en 100 ml de agua y 160 ml de THF con una
solucién de 3,84 g (96 mmol) de pelotillas de hidréxido de
sodio en 100 ml de agua Después de calentar a temperatura
ambiente, la mezcla de reaccidn se agita durante 2 horas La
mezcla luego se extrae con éter dietilico La fase acuosa se
acidifica con 36% de HCl bajando a pH = 2 y luego se extrae
con diclorometano La fase organica se seca sobre NazS0; y
luego se filtra y se concentra para dar 13,5 g (73%) del
compuesto P (ver el esquema 3)

Rf (80/20 de CHpCls/MeOH) = 0,5

MS (ES+), m/z = 212,8

'H NMR (CDCls, 400 MHz)

9,1-9,5 ppm (1H, m), 7,4 ppm (1H, s) 4,65 ppm (2H, q) 4,35

ppm (2H, q), 1,4 ppm (3H, t) 1,3 ppm (3H, t)

Paso 3
De acuerdo con M3, 6 g (28 mmol) del compuesto P (ver el
esquema 3) reaccionaron con 19,75 g (84 mmol) de nitrato de

cobre hemipentahidratado en una mezcla de anhidrido
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trifluorocacético y cloroformo, para dar 6,9 g (95%) del
compuesto Q (ver el esquema 3)

Rf (80/20 de CHyCl,/MeCH + 0,3% de HCOOH) = 0,46

MS (ES”), m/z = 255,8

'H NMR (DMSO, 400 MHz)

4,55 ppm (2H, q), 4,3 ppm (2H, q), 1,4 ppm (3H, t}, 1,3 ppm

(3H, t)

Paso 7

De acuerde con M8, 3 g (11,7 mmol) del compuesto Q (ver el
esquema 3) reaccionan con 2 g (11,7 mmol) de clorhidrato de 2-
amoncacetofenona para dar 4,38 g del compuesto R (ver el
esquema 3)

Ms (Es+), m/z = 372,8

'H NMR (CDCls, 400 MHz)

7,9 ppm (3h, m), 7,5 ppm (1H, mw), 7,45 ppm (2H, m), 4,9 ppm
(24, d), 4,3-4,5 ppm (4H, m) 1,45 ppm (3H, t) 1,35 ppm (3H,

t)

Paso 8

De acuerdo con Mll, 1 g (2,7 mmol) del compuestc R (ver el
esquema 3) se refluye con 0,3 g (5,4 mmol) de hierro y 0,27 ml
de 36% de HCl en una mezcla de etanol y agua para dar 0,1 g
(12%) del compuesto D esperado (ver el esquema 3)

Rf (50/50 de ciclohexano/FtOAc) = 0 19

\_)_— e ——— -
. e =N
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SM (ES*), m/z = 327
1H NMR (CDCls, 400 MHz)
8,55 ppm (1H, m) 8,05 ppm (2H, m) 7,55 ppm (3H, m) 4,55 ppm
{2H, q}, 4,3 ppm (2H, q) 4,1 ppm (2H, d), 1,4 ppm (3h, t)

1,3 ppm (3H, t)

EJEMPLO 6
1-Et11-5-(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e][l,4]ldiazepin~-8~0na

(R; = metilo Rp; = etilo, R; = 4-metoxlifenilo)

Paso 7

De acuerdeo con M8, 0,5 g (2,5 mmol) de 4cido 2-etil-5-metil-4-
nitro-2B-pirazol-3-carboxilico (ver J Med Chem , 16, 1973,
1346-1354 o la Patente Estadounidense 3 700 657) reacciona con
0,5 g de clorhidrato de 2-amino-4’'-metoxiacetofenona para dar
0,78 g {90%) de una amida del tipo C (ver el esquema 1)

punto de fusién 131,5°C

Anilisis calculado para CieHieN.Os

C, 55,49, H, 5,24, N, 16,11, O, 23,10

hallado C, 55,45 H, 5,44, N, 16,09, O, 22,9

Paso 8
De acuerdo con Mll, 0,6 g (1,73 mmol) de la amida C {(ver el

agciama 1) sl rafluva con 1 04 a dea hiarra v 0 173 m]l da I6%

- i —

- - J— — ——— e —r———t— ——
- -
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de HC1l en una mezcla de etanol/aqua para dar 0,35 g (70%) del
producto D esperado (ver el esquema 1)

punto de fusién 178°C

MS (ES'), m/z = 299

'H NMR (CDCls, 400 MHz)

7,8 ppm (2H, d) 6,9 ppm (2H, d) 6,0 ppm (1H, t) 4,5 ppm
(2H, q}, 4,2 ppm (2H, d), 3,8 ppm (3H, 8), 2,4 ppm (3H, s},

1,45 ppm (3H, t)

EJEMPLO 7
5-(4-Bromofenil}-l1-etil-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
e} [1l,4)diazepin-8-ona

(R; = metilo, R; = etilo, Ry = 4-bromofenilo)

Paso 7

De acuerdo con M8, 0,5 g (2,5 mmol) de acido 2-etil-5-metil-4-
nitro-2H-pirazol-3-carboxilico reacciona <con 0,51 g de
clorhidrato de 2-amino-4’-bromoacetofenona para dar 0,57 ¢
(60%) de una amida del tipo C (ver el esquema 1)

punto de fusién 184°C

'H NMR (CDCls, 400 MHz)

9,0 ppm (1H, s). 7,080 ppm (2H, d), 7,6 ppm (2H, d). 4,9 ppm
(2H, s) 4,3 ppm (2H, q), 2,5 ppm (3H, 8) 1,5 ppm (3H, t)
Anadlisis calculado para C;sH;sBrN;O,

C 4559 H 383 Ar 2022 N 1418 O 16 19
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Hallado C, 45,42, H, 3,74, Br, 19,99, N, 14,11, O, 16,22 N‘

Paso 8

De acuerdo con M1ll, 0,475 g (1,2 mmol) de la amida C (ver el
esquema 1) se refluye con 0,721 g de hierro y 0,12 ml de 36%
de HCl en una mezcla de etanol/agua para dar 0,25 g (60%) del
producto D extraido (ver el esquema 1)

punto de fusién 223°C

Ms (ES'), m/z = 348

'H NMR (CDCls, 40 MHz)

7,8 ppm (2H, d), 7,5 ppm (2H, d), 6,2 ppm (1H, s), 4,5 ppm

(2H, q), 4,0 ppm (2H, s), 2,3 ppm (3H, 8), 1,4 ppm (3H, t)

EJEMPLO 8
1-Etil-3-metil-5-naft-2-11-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]d1azepin-B-ona

(R; = metilo, Rz = etilo, Rs = naftila)

Paso 7

De acuerdo con M8, 0,45 g (2,25 mmol) de Acido 2-etil-5-metil-
4-nitro-2H-pirazol-3—-carhoxilice reacciona con 0,5 g
clorhidrato de 2-amino—-l-naft-2-il-etanona para dar 0,588 g
(75%) de una amida del tipo C (ver el esquema 1)

Rf (5/5 de ciclohexano/EtOAc) = 0,25

i NMR {CDC12 400 MH2)
_-—-'-_‘-'*.____._—______. -
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8,6 ppm (1H, t), 8,0 ppm (7H, m), 5,15 ppm (2H, d4), 4,4 ppm

(24, q), 2,6 ppm (3H, s), 1,5 ppm (3H, t)

Paso 8

0,58 g (1,58 mmol) de la amida C (ver el esquema 1) se refluye
con 0,948 g de hierrc y 0,158 ml de 36% de HCl en una nmezcla
de etancl/agua para dar 0,32 g (79%) del producto D esperado
{(ver el esquema 1)

punto de fusién 193°C

MS (ES'), m/z = 319

H NMR (CDCl;, 400 MHz)

8,2 ppm (2H, m), 7,8 ppm (3H, m}), 7,5 ppm (2H, m), 6,4 ppm
(1h, t), 4,5 ppm (2H, q), 4,2 ppm (2H, d), 2,4 ppm (3H, 8),

1,45 ppm (3H, t)

EJEMPLO 9
5-(3-Clorotien-2-1l)~l-etil-3-metil-6, 7~dihidro-1H-
pirazolo{4,3-e][1,4]diazepin-8-ona

{R; = metilo R; = etilo, Ry = clorotienilo)

Paso 7
De acuerdo con M8, 0,235 g (1,18 mmol) de a&cido 2-etil-5-~
metil-4-nitro-2H-pirazol-3-carboxilico reacciona con 0,5 g de

clorhidrato de 2-amino-1-(3-clorotien-2-il)etanona para dar
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0,32 g (76%) de una amida del tipo C (ver el esquema 1) en
donde R;, Rz ¥ R3 son lo definido en este ejemplo

REf (5/5 de ciclohexano/EtQAc) = 0,53

'H NMR (CDCls, 400 MHz)

7,9 ppm (1H, m), 7,7 ppm (1H, d), 7,1 ppm (ih, d), 5,0 ppm

(2H, d) 4,45 ppm (2H, q) 2,6 ppm (3H, s), 1,5 ppm (3H, t)

Paso 8

De acuerdo con Mll, 0,31 g (0,87 mmol) de la amida C {(ver el
esquema 1) se refluye con 0,52 g de hierro y 0,087 ml de 36%
de HCl en una mezcla de etanol/agua para dar 0,135 g (50%) del
producto D esperado (ver el esquema 1)

punto de fusibébn 213°C

Ms (Es'), m/z = 309

'H NMR (CDCls, 400 MHz)

7,4 ppm (1H, d), 6,92 ppm (1H, d), 6,1 ppm (1H, t), 4,55 ppm

(2H, q), 4,3 ppm (2H, d) 2,4 ppm (3H,s), 1,45 ppm (3H, t)

EJEMPLO 10
Metil 3-(l-etil-3-metil-8-oxo-1,6,7,8-tetrahidro-pirazalai4,3-
el [1,4]diazepin-5-il)propanocato

(R, = metllo, R; = etilo, R; = propanocato de metilo)

Paso 7
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De acuerdo con M8, 0,44 g (2,21 mmpl) de &cldo 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico con 0,41 g (1 eq ) de
clarhidrato de metil 5-amino-4-axopentanocato para dar 0,63 g
(87%) de una amida del tipo C (ver el esquema 1)

Rf (95/5 de CH:Clpy/metanocl) = 0,48

'H NMR (CDCls, 400 MHz)

7,7 ppm (1H, m}., 4,4 ppm (2H, d). 4,3 ppm (2H, qQ}. 3,7 ppm
{3h, s), 2,85 ppm (2H, dd) 2,7 ppm (2H, dd), 2,5 ppm (3H, 8)

1,5 ppm (3H, t}

Paso 8

De acuerdo con Mll, 0,6 g (1,83 mmol) de la amida C (ver el
esquema 1) se refluye con 1,1 g de hierro y 0,18 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,42 g (83%) del
producto D esperado {(ver el esquema 1)

punto de fusibébn 68°C

'H NMR (CDCls, 400 MHz)

6,7 ppm (1H, t) 4,5 ppm (2h, q) 3,8 ppm (3H, s) 3,55 ppm
(26, d), 2,85 ppm (2H, t), 2,7 ppm (2H, t), 2,2 ppm (3H, s).

1,45 ppm {(3H, t)

EJEMPIO 11
5- (4-Clorofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
e] [1,4]diazepin-8-cna

R = matila Rs = atriln Ra = 4=clarofanilo
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Paso 7
De acuerdo con M8, 0,5 g (2,5 mmol) de &cido 2-etil-5-metil-4-
nitro-2H-pirazol-3-carboxilico reacciona con 0,517 g (1 eq )
de clorhidrato de 2-amino-4’-cloroacetofenona para dar 0,5 g
(57%) de una amida del tipo C (ver el esquema 1) en donde R;,
Rz ¥ R; son lo definido en este ejemplo REf (5/5 de
ciclohexano/EtOAc) = 0,55
'H NMR (CDCl;, 400 MHz)

8,0 ppm (3H, d), 7,5 ppm (2H, d), 4,95 ppm (2H, d), 4,35 ppm

(24, q), 2,5 ppm (3H, s), 1,5 ppm (3H, t)

Paso 8

De acuerdo con Ml1ll, 0,45 g (1,28 mmol) de la amida C (ver el
esquema 1) se refluye con 0,7 g de hierro y 0,128 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,27 g (708) del
producto D esperado (ver el esquema 1)

punto de fusién 215°C

MS (ES'), m/z = 303

'H NMR (CDC1l3, 400 MHz)

7,9 ppm (2H, d), 7,5 ppm (2H, d), 6 ppm (1H, t), 4.5 ppm (2H,

qQ., 4,1 ppm (2H, d), 2,4 ppm (3H, s), 1,45 ppm (3H, t)

EJEMPLO 12
5-{4-Aminofenil)~-1l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4,3-

ell1 41dtazenin—-B~-nona
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(R, = metilo, R; = etilo, Ry = 4-aminofenilo)

Paso 7

De acuerdo con M8, 0,5 g (2,5 mmol) de dcido 2-etil-5-metil-4-
nitro-2H-pirazol-~3-carboxilico reacciona con 0,540 g (1 eq )
de clorhidrato de 2-amino-4'-nitroacetofenona para dar 0,45 g
(50%) de una amida del tipo C (ver el esquema 1)

Rf (EtOAc) = 0,9

'H NMR (CDCls, 400 MHz)

8,4 ppm (2H, d), 68,2 ppm (2H, d), 8,0 ppm (1H, m), 5,0 ppm

(2H, d), 4,4 ppm (2H, q), 2,5 ppm (3H, s), 1,5 ppm (3H, t)

Paso 8

De acuerdo con Ml1ll, 0,38 g (1,05 mmol) de la amida C (ver el
esquema 1) se refluye con 0,63 g de hierro y 0,105 ml de 36%
de HCl en una mezcla de etanol/agua para dar 0,12 g (40%) del
producto D esperado (ver el esquema 1)

punto de fusién 212°C

MS (Es'), m/z = 284

'H NMR (CDCls, 400 MHz)

8,2 ppm (1H, t), 7,8 ppm (2H, d), 6,6 ppm (1H, d), 5,8 ppm
(2H, 8), 4,5 ppm (2H, q), 3,9 ppm (2H, d), 2,3 ppm (3H, s},

1,45 ppm (3H, t)
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EJEMPIO 13
1-Et11-5-(4-fluorofenil)-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
e][1,4]diazepin~8-ona

(R1 = metilo, Rz = etilo, Ry = 4-flurofenilo)

Paso 7

De acuerdo con M8, 0,1 g (0,53 mmol)} de acldo 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico reacciona con 0,1 g de
clorhidrato de 2-amino—4’-fluoroacetofenona para dar 0,17 g
(96%) de una amida del tipo C (ver el esquema 1)

REf (5/5 ciclohexano/EtOAc) = 0,45

'H NMR (CDCli, 400 MHz)

8,0 ppm (2H, m}), 7,9 ppm (1H, m), 7,15 ppm (2H, m), 4,95 ppm

(24, d), 4,3 ppm (2H, q), 2,5 ppm (3H, s), 1,5 ppm (3H, t)

Paso B

De acuerdo con Mll, 0,16 g (0,48 mmol) de la amida C (ver el
esquema 1) se refluye con 0,287 g de hierro y 0,048 ml de 36%
de HCl en una mezcla de etanol/agua para dar 0,08 g del
producto D esperado (ver el esquema 1)

punto de fusién 174°C

MS (ES*), m/z = 287

'H NMR (CDCl;, 400 MHz)

8,0 ppm (2H, m) 7,15 ppm (2H, m), 6,7 ppm (1H, t)., 4,5 ppm

(72H ot 4 1T pom (P2H A 2 4 oom (3H sY 1T S opom (3H 1)
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EJEMPLO 14
5-(3-Bromofenil)~l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-ona

(R, = metilo; Rz = etilo, R3 = 3-bromofenilo)

Paso 7_

De acuerdo con M8, 0,08 g (0,4 mmol) de &4cido 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico reacciona con 0,1 g (1 eq )
de clorhidrato de 2-amino-4’'-bromoacetofenona para dar 0,16 g
(100%) de una amida del tipo C (ver el esquema 1)

Rf (98/2 de CH:Cl./MeCH) = 0,29

'H NMR (CDCly, 400 MHz)

8,15 ppm (1H, s), 7,9 ppm (2H, m), 7,8 ppm (1H, m), 7,4 ppm
(1H, m), 5,0 ppm (2H, d), 4,3 ppm (2H, Q) 2,6 ppm (3H, s),

1,5 ppm (3H, t)

Paso 8

De acuerdo con Mll, 0,16 g (0,4 mmol) de la amida C (ver el
esquema 1) se refluye con 0,24 g de hierro y 0,04 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,06 g (43%) del
producto D esperado (ver el esquema 1)

punto de fusién 173°C

MS (ES'), m/z = 348

1H NMR (CDCls, 400 MHz)
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8,1 ppm (1H, m), 7,9 ppm (1H, m), 7,6 ppm (1H, m), 7,4 ppm
(14, m), 7,25 ppm (1H, s), 6,3 ppm (1H, t), 4,6 ppm (2H, q),.

4,1 ppm (2H, d), 2,4 ppm (3H, s), 1,5 ppm (3H, t)

EJEMPLO 15
3-Metil-5-fenil-l1-propil-6,7-dihidro~1H-pirazolo-[4, 3-
e][1,4]diazepin—-8-ona

(R; = metilo, Rz = propilo, Rz = fenilo)

Paso 7

De acuerdo con M8, 0,37 g (1,6 mmol) de Acido S5-metil-4-nitro-
2-propil-2H-pirazol-3-carboxilico reacciona con 0,28 g (1,6
mmol) de clorhidrato de 2-aminoacetcfenona para dar 0,54 ¢
(96%) de una amida del tipo C (ver el esquema 1)

Rf (90/10 de CH:Cl./acetona) = 0,7

'H NMR (CDCls, 400 MHz)

8,0 ppm (2H, d4), 7,85 ppm (1H, t), 7,65 ppm (1H, m), 7,55 ppm
(2H, m), 5,0 ppm (2H, d), 4,25 ppm (2H, t), 2,55 ppm (3H, s)

1,9 ppm (2H, m), 0,9 (3H, t)

Paso 8

De acuerdo con Mll, 0,138 g (0,42 mmol) de la amida C (ver el
esquema 1) se refluye con 0,28 g de hierro y 0,05 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,072 g (61%) del

orodncta N esnerado (ver el esmiema 1)
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punto de fusién 171°C

Ms (ES*), m/z = 283

'H NMR (CDCli, 400 MHz)

8,0 ppm (2H, d), 7,5 ppm (3H, m), 6,65 ppm (1H, t), 4,5 ppm
(2H, t), 4,15 ppm (2H, d), 2,4 ppm (3H, s}, 1,9 ppm (2H, m),

0,9 ppm (3H, t)

EJEMPLO 16

1-(2-Hidroxietil)~3-metil-5-fenil-6, 7-dihidro~1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona

(R = metilo, R = 2-hidroxietilo, Ry = fenilo)

Paso 5

6,3 g (33,8 mmol) de un pirazol del tipo A4 (ver el esquema 1)
y J Org Chem , 21, 833-835, 1956, Gazz Chim Ital , 75,
121-131, 1945) reaccionan con 8,48 g (40,5 mmol) de 2-(2-
bromoetoxi}tetrahidro-2H-pirano (comercial) para dar 3,44 g
(31%) de un pirazol A5 (ver el esquema 1)

Rf (95/5 de CHCl,/acetona) = 0,47

‘H NMR (CDCls, 400 MHz)

4,55-4,35 ppm (5H, m), 4,0 ppm (1H, m), 3,7-3,4 ppm (3H, m),

2'5 ppm. (3H' s,' 1'8-1'55 ppm (GH' .'III.)' 1'5 ppm (BH' t)

Paso 6
1,1 g (3,4 mmol) del pirazol A5 (ver el esquema 1) reacciona

con 02 a (91T mmoll de hidréxido de sodio en una merzcla de
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metanol y agua para dar 0,97 g (955) de un pirazol del tipo A
{ver el esquema 1)

Rf (80/20 de CH;Cl,/MeOH) = 0,26

'H NMR (CDCls, 400 MHz)

7,9 ppm (1H, s), 4,7-4,5 ppm (3H, m), 4,0 ppm (1H, m), 3,8-

3,45 ppm (3H, m), 2,5 ppm (3H, s), 1,9-1,4 ppm (6H, m)

Paso 7

De acuerdo con M8, 0,9 g (3 mmol) de &cido 2-(2-hidroxietil)-
S-metil-4-nitro-2H-pirazol-3-carboxilico reacciona con 0,52 g
(3 mmol) de clorhidrato de 2-aminoacetofenona para dar 1,43 g
(100%, crudo) de una amida del tipo C (ver el esquema 1)

Rf (90/10 de CH;Cl:/acetona) = 0,51

'H NMR (CDCls, 400 MHz)

8,3 ppm (1H, 8) 8,0 ppm (2H, m) 7,6 ppm (1H, m), 7,5 ppm
(2, m), 4,7 ppm (1H, m), 4,5 ppm (2H, t), 4,1 ppm {1H, m),
3,85 ppm (1H, m), 3,7-3,4 ppm (2H, m), 2,55 ppm (3H, s), 1,9-

1,4 ppm (6H, m)

Paso 8

De acuerdo con Mll, 1,4 g (3 mmol) de la amida C (ver el
esquema 1) se refluye con 1,8 g de hierro y 0,31 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,09 g (11%) del

producto D esperado (ver el esquema 1)

anm 6on  78°C

e
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Ms (ES*), m/z = 285
H NMR (CDCli, 400 MHz)
8,0 ppm (2H, m), 7,55 ppm (3H, m), 7,05 ppm (1H, t), 4,65 ppm
(2H, t), 4,15 ppm (2H, d), 4,0 ppm (2H, m), 3,9 ppm (1H, OH),

2,4 ppm (3H, 8)

EJEMPLO 17

1-Et11-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [l,4]diazepin-B8-tiona

(R; = metilo, R; = etileo, R; = fenilo)

Paso 9

0,2 g (0,74 mmol) de una pirazolodiazepina del tipo D (ver el
esquema 1), en donde R;;, R Yy R3 son lo definido en este
ejemplo, se refluye en tolueno con 0,6 g (2 eq ) del reactivo
de Lawesson para dar 188 mg (89%) del producto E esperado (ver
el esquema 1)

punto de fusién 203,5°C

Ms (ES'), m/z = 285

'H NMR (CDCly, 400 MHz)

86,0 ppm (2H, m), 7,8 ppm (lH, t), 7,5 ppm (3H, m), 4,8 ppm

(2H, q) 4,25 ppm (2H, d), 2,5 ppm (3H, s), 1,6 ppm (3H, t)

EJEMPLO 18
1-Etil-5- ({3-metoxifenil) -3-meti1l-6, 7-dihidro-1H-pirazolo[4, 3~

alfl 4ldiazenin-R=0ona
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{R; = metilo, R = etilo, R3 = 3-metoxifenilo)

Paso 7

De acuerdo con MB, 0,5 g (2,51 mmol) de Acido 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico reacciona con 0,51 g (2,51
mmol) de clorhidrato de 2-amino-3'-metoxliacetofenona (Patent,
Brachwitz, Werner, DD65929, 1967) para dar 0,8 g {92%) de una
amida del tipo C (ver el esquema 1)

Rf (CH.Cl»/MeOH 90/10) = 0,87

'H NMR (CDCls;, 400 MHz)

7,95 ppm (1H, s}, 7,55 ppm (1H, m) 7,5 ppm (1H, m), 7,4 ppm
(1H, m), 7,2 ppm (1H, m), 5,0 ppm (2H, d) 4,35 ppm (2H, q).

3,9 ppm (3H, s}, 2,55 ppm (3H, s), 1,5 ppm (3H, t)

Paso 8

De acuerdo con M1ll, 0,792 g (2,29 mmol) de la amida C {(ver el
esquema 1) se refluye con 1,37 g de hierro y 0,23 ml de 36% de
HCl acuoso en una mezcla de etanol/agua para dar 0,312 g (468%)
del producto D esperado (ver el esquema 1)

punto de fusién 120°C

MS (ES*), m/z = 299

'H NMR (CDCl;, 400 MHz)

7,6-7,3 ppm (3H, m), 7,0 ppm (1H, m), 6,9 ppm {(1H, 8), 4,6 ppm
(2H, q), 4,1 ppm (2H, d), 3,9 ppm (3H, s), 2,4 ppm (3H, s§).

1 5oom (IH )
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EJEMPLO 19
5-(2-Aminofenil)-l1-etil-3-metil-6, 7-dihidro-l1H-pirazolo[4, 3-
e]{l,4)diazepin-8-ona

(Ry = metilo R; = etilo, R; = 2-aminofenilo)

Paso 7

De acuerdo con M8, 1,11 g {5,56 mmol) de Acido 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico reacclona con 0,5 g de
clorhidrato de 2-amino-2’-nitroacetofenona para dar 0,246 g
(448) de una amida del tipo C (ver el esquema 1)}

Rf (CH,Cl,/MeOH 90/10) = 0,87

'H NMR (CDCli, 400 MHz)

9,3 ppm (1H, s), 8,2 ppm (1H, m), 7,8 ppm (1H, m), 7,6-7,5 ppm
(2H, m), 4,6 ppm (2H, d) 4,1 ppm (2H, q), 2,5 ppm (3H, s},

Paso 8

De acuerdo con Mll1l, 0,237 g (0,66 mmol) de la amida C (ver el
esquema 1) se refluye con 0,4 g de hierro y 0,07 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,08 g (43%) del
producto D esperado (ver el esquema 1)

punto de fusién 156°C

MS (ES), m/z = 284

IH NMR (CDCl;, 400 MHz)



112 _ﬁi:r
\{K !

7,5 ppm (1H, m), 7,2 ppm (1H, m), 6,8-6,5 ppm (5H, m), 4,6 ppm

(2H, q), 4,15 ppm (2H, d), 2,4 ppm (3H, s), 1,5 ppm (3H, t)

EJEMPLIO 20
1-Et11-5- (2-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4])diazepin-8-ona

(R, = metilo, R = etilo, Ry = 2-metoxifenilo)

Paso 7

De acuerdo con M8, 0,24 g (1,22 mmol) de acido 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico reacciona con 0,245 g (1,22
mmol) de clorhidrato de 2-amino-2’-metoxiacetofenona (J Org
Chem , 37, 2494-2496, 1972) para dar 0,197 g (47%) de una
amida del tipo C (ver el esquema 1)

Rf (CH.Cl./MeOH 95/5) = 0,8

'H NMR (CDCl;, 400 MHz)

8,0 ppm (1H, m), 7,9 ppm (1H, CONH), 7,55 ppm (1H, m), 7,05
ppm (2H, m), 4,95 ppm (2H, d), 4,35 ppm (2H, q}), 4,0 ppm (3H,

8), 2,55 ppm (34, s), 1,5 ppm (3H, t)

Paso B8
De acuerdo con Mll, 0,19 g (0,55 mmol) de la amida C (ver el
esquena 1) se refluye con 0,33 g de hierro y 0,055 ml de 36%

de HCl en una mezcla de etanol/agua para dar 0,07 g (43%) del

vh‘E:szzié D esperadn {(ver el es —
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punto de fusidén 214°C

MS (ES’), m/z = 299

'H NMR (CDCls, 400 MHz)
7,75 ppm (1H, m), 7,4 ppm (1H, m), 7,1 ppm (1H, m), 7,0 ppm
(14, m), 6,45 ppm (1H, s), 4,6 ppm (2H, q), 4,0 ppm (2H, d),

3,9 pem (3H, s), 2,4 ppm (3H, s), 1,5 ppm (3H, t)

EJEMPLO 21
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3~
el [1,4)diazepin-8-ona

(R; = terc-butilo, R, = etilo, R3 = fenilo)

Paso 3

De acuerdo con Ml, 9 g (46 mmol) de etil 5~terc-butil-2H-
pirazol-3-carboxilato y 11,61 g de NaNO; reaccionan en 90 ml de
HzS04 concentrado para dar 4,5 g (41%, polvo blanco) de un

compuesto del tipo A4 (ver el esquema 1)

MDS (ES-), m/z 240

Rf (CH,Cl;/acetona 90/10) = 0,54

Paso 5
De acuerdo con M5, 4,8 g (19,8 mmol) del compuesto A7 (ver el
esquema 1) reaccilonan con 1,74 ml (22 mmol) de yodometano para

dar 4 g de un compuesto del tipo A5 (ver el Esquema 1) (aceite

amarillo 75%)

-—/
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MS (ES+), m/z = 270
H NMR (CDCls, 400 MHz)

1,35 ppm (12H, m), 1,4 ppm (3H, t), 4,35 ppm (4H, q)

Paso 6

4 g (14,8 mmol) del compuesto A5 (ver el esquema 1) reaccionan
con 0,89 g (22 mmol) de hidréxido de sodio disuelto en una
mezcla de etanol/agua para dar 3,2 g de un compuesto del tipo
A (ver el esquema 1) (polvo blanco, 89%)

MS (ES-), m/z = 240

'H NMR (DMSO, 400 MHz)

1,05 ppm (9H, s), 1,1 ppm (3H, t), 4,05 ppm (2H, q), 14,4 ppm

(1H, m)

Paso 7

De acuerdo con M8, 1 g (4,1 mmol) del compuesto A (ver el
esquema 1) reacciona con 0,7 g de clorhidrato de 2-amino-
acetofenona para dar 1,3 g (88%) de un compuesto del tipo C
(ver el esquema 1)

MS (ES+), m/z = 359

'H NMR (CDCls, 400 MHz)

1,45 ppm (SH, s8), 1,5 ppm (3H, t), 4,2 ppm (2H, q), 4,95 ppm
(2H, d), 7,4 ppm {(1H, m}, 7,55 ppm (2H, m), 7,65 ppm (1lH, t),

8,0 ppm (2H, d)
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De acuerdo con Mll, 1,3 g (3,6 mmol) del compuesto C (ver el

Paso B

esquema 1) se refluye con 0,5 ml de HCl y 2,16 g de hierro en
una mezcla de etanol/agua para dar 0,2 g {18%) del producto D
esperado (ver el esquema 1)

MS (ES'), m/z = 311

punto de fusién 160°C

'H NMR (CDCls, 400 MHz)

1,5 ppm (12H,t), 4,1 ppm (2H, d), 4,55 ppm (2H, q), 6,7 ppm

(1#, m), 7,45 ppm (3H, m) 8,0 ppm (2H, d)

EJEMPLO 22
3-Metil-5-fenil-l-propil~-6, 7-dihidro-l1H~pirazolo(4, 3~
el[l,4]diazepin-8-tiona

(R; = metilo R: = propilo, Ra = fenilo)

Paso 9

0,57 g (2 mmol) de 3-metil-5-fenil-l-propil-6,7-dihidro-1H-
pirazolo[4,3-e])[1l,4)diazepin-8-ona se refluye en tolueno con
1,6 g {4 mmol) del reactivo de Lawesson para dar 0,58 g (97%)

de un compuesto del tipo E (ver el esquema 1)

Ms (ES+), m/z = 299

¥ NMR (CDCls, 400 MHz)
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K
0,9 ppm (3H, t), 1,95 ppm (2H, m), 2,4 ppm (3H, s), 4,2 ppm
(2H, m), 4,75 ppm (2H, t), 7,4 ppm (3H, m), 7,95 ppm (2H, d),

8,65 ppm (1H, m)

punto de fusién 156°C

EJEMPLO 23
1-Etil-3-meti1l-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diapezin-8-ona

(R = metilo, Rz = etilo, R; = p-tolilo)

Paso 7

De acuerdo con M8, 0,31 g (1,56 mmol) de Acido 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico reacciona con 0,29 g (1,56
mmol) de clorhidrato de 2-amino-4’-metilacetofenona para dar
0,5 g (98%) de una amida del tipo C (ver el esquema 1)

Rf (CH,Cl,/MeOH 90/10) = 0,85

'H NMR (CDCli, 400 MHz)

7,9 ppm (3H, m), 7,3 ppm (2H, m) 4,95 ppm (2H, d) 4,35 ppm

(2H, q), 2,55 ppm (3H, s), 2,45 ppm (3H, s)., 1,5 ppm (3H, t)

Paso 8
De acuerdo con Ml1l1l, 0,5 g (1,51 mmol} de la amida C (ver el
esquema 1) se refluye con 0,94 g de hierro y 0107 ml de 36% de

HCl en una mezcla de etancl/agua para dar 0,15 g (34%) del

nroducta N enneraw—q-\—-

T
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punto de fusibén 185°C
MS (ES*), m/z = 283
¥ NMR (CDCl;, 400 MHz)
7,9 ppm (2H, d), 7,25 ppm (2H, d) 6,5 ppm (1H, s) 4,6 ppm

(2H, q), 4,1 ppm (2H, d), 2,4 ppm (6H, s), 1,5 ppm (3H, t)

EJEMPLIO 24
5-(3-Aminofenil)-l-etll-3-metil-6,7-dihidro-1H-pirazolo[4, 3-
el[l,4]diazepin-B8-ona

(R, = metilo, R

metilo, R; = etilo Rj3 = 3-aminofenilo)

Paso 7

De acuerdo con M8, 0,92 g (4,62 mmol) de Aclido 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico reacciona con 1 g de
clorhidrato de 2-amino-3’-nitroacetofenona para dar 1,3 ¢
(78%) de una amida del tipo C (ver el esquema 1)

Rf (CH;Clz/MeQOH 90/10) = 0,89

'H NMR (CDCls, 400 MHz)

9,1 ppm (1H, s), 68,8 ppm (1H, s), 8,4 ppm (1H, m), 8,5 ppm
(14, m»), 7,8 ppm (1H, m), 4,95 ppm (2H, 4d), 4,3 ppm (2H, q),

2,5 ppm (3H, s}, 1,5 ppm (3H, t)

Paso 8

De acuerdo con Mll, 1,3 g (3,6 mmol) de la amida C (ver el

eqanema 1} se refluve con 2 15 a de hierrn v 0 38 ml de 36% de
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HCl en una mezcla de etanol/aqua para dar 0,34 g (34%) del
producto D esperado (ver el esquema 1)

punto de fusién 80°C

MS (ES'), m/z = 284

'H NMR (CDCls, 400 MHz)

7,35 ppm (1H, m), 7,2 ppm (2H, m), 6,8 ppm (2H, m), 4,6 ppm
(2H, q), 4,05 ppm (2H, d), 3,8 ppm (2H, bs), 2,4 ppm (3H, s),

1,5 ppm (3H, t)

EJENPLO 25
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
e} [l,4]diazepin~-B-tiona

(R, = terc-butilo, R = etilo, Rz = fenilo)

Paso 9

0,37 g (2,2 mmol) de 3-terc-butil-l-etil-5-fenil-6,7-dihidro-
l1H-pirazolo[4,3-e][1,4]diazepin-8-ona reacciona con 0,96 g
(4,4 mmol) del reactivo de Lawesson para dar 0,25 g de un
polvo amarillo (66%)

MS (ES+), m/z = 327

punto de fusidn = 230°C

'H NMR (CDCl;, 400 MHz)

1,45 ppm (9H, s), 1,5 ppm (3H, m), 4,2 ppm (2H, m}), 4,8 ppm

(24, q), 7,45 ppm (3H, m), 8,0 ppm (2H, d), 68,55 ppm (1H, m)
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EJEMPLO 26
5-(4-Aminofenil)-3-terc-butil-l-etil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]d1azepin—-B-0ona

(R, = terc-butilo, R; = etile, R3; = 4-aminofenilo)

Paso 7

De acuerdo con M8, 1,2 g (4,9 mmol) de &acido 5-terc-butil-2-
etil-4-nitro-2H-pirazol-3-carboxilico reacciona con 1,06 g de
clorhidrato de 2-amlno-4’'-nitroacetofenona para dar 1,15 g
(58%) de una amida del tipo C (ver el esquema 1)

MS (ES-), m/z = 402

'H NMR (CDCl,;, 400 MHz)

1,4 ppm (9H, s), 1,5 ppm (3H, t}, 4,25 ppm (2H, q), 4,95 ppm

(24, d), 7,4 ppm (1H, m), 8,15 ppm (2H, d), 8,35 (2H, d)

Paso 8

De acuerdo con Mll, 1,15 g (2,8 mmol) de la amida C (ver el
esquema 1) se refluye con 0,5 ml de HCl y 1,7 g de hierro en
una mezcla de etanocl/agua para dar 0,43 g (48%) del producto D
esperado (ver el esquema 1)

MS (ES+) m/z 326

punto de fusién 189°C
¥ NMR (CDCl,, 400 MHz)
1,45 ppm (12H, m), 3,95 ppm (2H, s), 4,05 ppm (2H, d), 4,5 ppm

(7H a) 62 pom {1H m 6 65 nom (PH d}Y 7 B oom (P?H d)
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MS (ES+), m/z = 285 \)(j

punto de fusién = 250°C

EJEMPLO 29
5-(4-Aminofenil)-3-metil-1-propil-6, 7-dihidro~-1H~pirazolo[4, 3~
el][l,4}diazepin-8-ona

(R, = metilo, Rz = propilo, Rs = 4-aminofenilo)

Paso 7

De acuerdo con M8, 1,5 g {7 mmol) de &acido 5-metil-4-nitro-2-
propil-2H-pirazol-3-carboxilico (A) reacciona con 1,52 g (7
mmol)} de clorhidrato de 2-amino-4’-~nitro-acetofenona para dar
2,5 g (95%) de una amida del tipo C (ver el esquema 1)

Rf (5/5 de ciclohexano/acetato de etilo) = 0,5

'H NMR (CDCls, 400 MHz)

8,4 ppm (2H, d), 8,2 ppm (2H, d), 8 ppm (1H, m), 5 ppm (2H,
d), 4,25 ppm (2H, t) 2,55 ppm (3H, 8), 1,9 ppm (2H, m), 0,95

ppm (3H, t)

Paso 8

De acuerdo con Mll, 2,5 g (6,7 mmol) de la amida C (ver el
esquema 1) se refluye con 4,1 g de hierro y 0,83 ml de 36% de
HCl en una mezcla de etanocl/agua para dar 0,75 g (40%) del
producto D esperado (ver el esquema 1)

ounto de fusian  225°C
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MS (ES+), m/z = 298 <3J
'H NMR (CDCl;, 400 MHz)
7,9 ppm (1E, m), 7,8 ppm (2H, d) 6,7 ppm (2H, d), 4,9 ppm
(2H, s), 4,45 ppm (2H, t), 4 ppm (2H, d), 2,35 ppm (3H, s),

1,85 ppm (2H, m}, 0,9 ppm (3H, t)

EJEMPLO 30
3-Metil-5-fenil-1-~(2,2,2-trifluoroetil) -6, 7-dihidro-1H-
pirazolof4,3-e}{l,4]diazepin-8-ona

(R, = metilo, R; = 2,2,2-trifluorcetilo, Ry = fenilo)

Paso 7

De acuerdo con M8, 0,8 g (3,2 mmol) de acido 5-metil-4-nitro-
(2,2,2-trifluoroetil)-2H-plrazol-3—-carboxilico (A) reacciona
con 1,54 g (3,2 mmol) de clorhidrato de 2-aminoacetofencna
para dar 0,14 g (128) de una amida del tipo C (ver el esquema
1)

Rf (5/5 de ciclohexano/acetato de etilo) = 0,76

MS (ES+), m/z = 371

'H NMR (CDCl;, 400 MHz)

8,5 ppm (1H, s}, 8,0 ppm (2H, d), 7,7 ppm (1H, m), 7,55 ppm

(2H, m}, 5,2 ppm (2H, m), 5,0 ppm (2H, d), 2,6 ppm (3H, 8)

Paso 8
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De acuerdo con Mll, 0,14 g (0,38 mmol) de la amida C (ver el
esquema 1) se refluye con 0,23 ¢ de hierro y 0,046 ml de 36%
de HCl1 en una mezcla de etanol/agua para dar 0,1 g (80,5%) del
producto D esperado (ver el esquema 1)
MS (ESs+), m/z = 323
'H NMR (CDCl;, 400 MHz)
9,0 ppm (2dH, m), 7,5 ppm (3H, m), 6,6 ppm (1H, t), 5,3 ppm

(2H, m), 4,2 ppm (2H, d), 2,5 ppm (3H, =)

EJEMPLO 31
5-Ciclohexil-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e]l{l,4]diazepin-8-ona

{R; = metilo, R; = etilo, Ris = ciclohexilo)

Sintesis de la a-amino cetona

De acuerdo con M6, 2,7 g (13,2 mmol) de 2-bromo-l1l-
ciclohexiletanona (Tetrahedron, 48, 1, 67-78, 1992) se mezclan
con 1,92 g (13,7 mmol) de hexametilentetramina en 20 ml de
cloroformo La mezcla se calienta a 48°C durante 4 horas y
luego se evapora hasta secarse El residuo se recoge en 20 ml
de etancl y 9 ml de 36% de acido clorhidrico Después de
dejarla toda al noche a temperatura amblente, el medio de
reaccién se filtra El1 filtrado se evapora hasta secarse para

dar un aceite que se cristaliza desde éter dietilico Después

A 1= F Tdwmam An -~ LY. LY. I ~o Al AnAan 7 No "~ [X-T31 21 -~
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clorhidrato de 2-amino-l-ciclohexiletanona en la forma de un a
pasta
MS (ES+), m/z = 141

Rf (80/20 de CH;Cl,/MeOH) 0,31

Paso 7

De acuerdo con M8, 1,8 g (8,9 mmol) de Acido 2-etil-5-metil-4-
nitro-2H-pirazol-3-carboxilico (A) reacciona con 1,6 g (8,9
mmol) de clorhidrato de 2-amino-l-ciclohexiletanona para dar
1,15 g (40%) de una amida del tipo C (ver el esquema 1)

Rf (5/5 de ciclohexano/acetato de etilo) = 0,48

'H NMR (CDCls, 400 MHz)

7,6 ppm (1H, bs), 4,4 ppm (2H, d) 4,3 ppm (2H, q), 2,5 ppm

(3H, 8), 2,4 ppm (1H, m), 2,0 a 1,3 ppm (13H, m)

Paso B8

De acuerdo con Mll, 0,65 g (2 mmol) de la amida C (ver el
esquema 1) se refluye con 1,2 g de hierro y 0,2 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,35 g (64%) del
producto D esperado {(ver el esquema 1)

punto de fusién 50°C

MS (ES+), m/z = 275

H NMR (CDCls, 400 MHz)
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6,6 ppm (1H, t), 4,6 ppm (2H, q), 3,6 ppm (2H, d). 2,5 ppm
(1Hl td)' 2'4 ppm (BH' 5)' 1,9 a 1'3 Pm. (10H' m,, 1'5 pm

(3H, t)

EJEMPLO 32
1-Etil-3-metil-5-pirid-4-il1-6, 7-dihidro-1H-pirazolo[4, 3~
e][1,4)diazepin-8-ona

(R = metilo, R» = etilo, Ry = 4-piridilo)

Paso 7

De acuerdo con M8, 1,24 g (6,2 mmol) de Acido 2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico (A} reacciona con 1,3 g (6,2
mmol) de clorhidrato de 2-amino-1-pirid-4-il-etanona (J Med

Chem , 38, 17, 3342-3350, 1995, J Amer Chem Soc , 67, 1468-
1472, 1945) para dar 0,77 g (39%) de una amida del tipo C (ver
el esquema 1)

Rf (80/20 de CH.Cl:/acetona) = 0,39

'H NMR (CDCls, 400 MHz)

9,4 ppm (1H, t) 8,7 ppm (2H, d), 7,8 ppm (1H, d), 4,8 ppm

{24, d), 4,1 ppm (2H, q) 2,3 ppm (3H, 8), 1,2 ppm (3H, t)

Paso B
De acuerdo con Mll, 0,76 g (2,4 mmol) de la amida C (ver el

esquema 1) se refluye con 0,43 g de hierro y 0,24 ml de 36% de
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HCl en una mezcla de etanol/agua para dar 0,1 g (15%) del
producto D esperado (ver el esquema 1)

punto de fusiébn 148°C

MS (ES+), m/z = 270

'H NMR (CDCl;, 400 MHz)

8,8 ppm (2H, d4), 8,3 ppm (1H, t), 7,9 ppm (2H, d), 4,4 ppm

(2H, q), 4,1 ppm (2H, d), 2,3 ppm {3H, s), 1,4 ppm (3H, t)

EJEMPLO 33
5-terc-Butil-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3~
e][l,4]diazepin—-8-ona

(R = metilo, R; = etilo, Ri = terc-butilo}

Paso 7

De acuerdo con M8, 0,66 g (3,3 mmol) de acido Z2-etil-5-metil-
4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 0,5 g (3,3
mmol} de clorhidrato de 2-amino-3,3-dimetil-butan-2-ona (J
Org Chem , 53, 5, 1113-1114, 1988) para dar 0,72 g (73,5%) de
una amida del tipo C (ver el esquema 1)

Rf (90/10 de CH.Cl,/MeOH) = 0,88

'H NMR (CDCls, 400 MHz)

7,6 ppm (1H, bs), 4,5 ppm (2H, d), 4,3 ppm (2H, q), 2,6 ppm

(3H, s), 1,5 ppm (3H, t), 1,3 ppm (9H, s)

Paso 8



128

=3
\/b’\
De acuerdo con Mll, 0,71 g (2,4 mmol) de la amida C (ver el
esquema 1) se refluye con 1,43 g de hierro y 0,24 ml de 36% de
HCl en una mezcla de etanol/agua para dar 0,27 g (46%) del
producto D esperado (ver el esquema 1)
punto de fusién 120°C
Ms (ES+), m/z = 249
H NMR (CDCl;, 400 MHz)
6,6 ppm (1H, t), 4,5 ppm (2H, q) 3,7 ppm (2H, d), 2,3 ppm

(3H, s), 1,4 ppm (3H, t), 1,2 ppm (9H, 8)

EJEMPLO 34
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin—-8-ona

(Ri = butilo, R; = etilo, Rz = fenilo)

Paso 7

De acuerdo con M8, 1 g (4,1 mmol} de Aacido 5-butil-2-etil-4-
nitro-2H-pirazol-3-carboxilico (A) reacciona con 0,7 g (4,1
mmol} de clorhidrato de 2-aminocacetofenona para dar 1,25 g
(86%) de una amida del tipo C (ver el esquema 1)

MS (ES+), m/z = 359

'H NMR (CDCls, 400 MHz)

8,0 ppm (2H, d), 7,8 ppm (1H, bs), 7,7 ppm (1H, m), 7,5 ppm
(24, m), 5,0 ppm (2H, d), 4,3 ppm (2H, q), 3,0 ppm (2H, m),

1 7oom (P7H m} 1 S oom (5H md 1 0 (IH 1)
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De acuerdo con M1ll, 1,25 g (3,5 mmol) de la amida C (ver el

Paso 8

esquema 1) se refluye con 2,1 g de hilerro y 0,5 ml de 36% de
HCl en una mezcla de etanol/agua para dar el producto D
esperado (ver el esquema 1)

punto de fusién 105,4°C

MSs (Es+), m/z = 311

'H NMR (CDCls, 400 MHz)

8,0 ppm (2H, m), 7,5 ppm (3H, m), 4,6 ppm (2H, q); 4,1 ppm

(2H, d), 2,8 ppm (2H, m), 1,9 ppm (7H, m), 1,0 ppm (3H, t)

EJEMPLO 35
5-terc-Butil-l-etil-3-1sopropil-6, 7-dihidro-1H-pirazolof{4, 3-
ell[l,4ldlazepin-8-ona

(R1 = 1scopropilo, R; = etilo, Ry = terc-butilo)

Paso 7

De acuerdo con M9, 0,4 g (1,76 mmol) de &cido 2-etil-5-
isopropil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con
0,266 g (1,76 mmol) de clorhidrato de l-amino-3, 3-
dimetilbutan-2-ona (J Org Chem , 53, 5, 1113-1114, 1988)
para dar 0,38 g (67%) de una amida del tipo C (ver el esquema

1)

MS (ES+), m/z 325
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Paso 8 \:E)

De acuerdo con M12, 0,38 g (1,17 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,32 g de dihidrato de
cloruro de estafio para dar 0,32 g (68%) del producto D

esperado (ver el esquema 1)

277

MS (ES+), m/=z
‘H NMR (DMSO, 400 MHz)
8,2 ppm (1H, t), 4,4 ppm (2H, q), 3,6 ppm (2H, d) 3,1 ppm

(14, m), 1,3 ppm (3H, t), 1,25 ppm (6H, d), 1,2 ppm {9H, 8)

EJEMPFLO 36
1-Et1l1-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3~
e] [1,4]diazepin—-8-ona

(R, = i1sopropilo, R; = etilo, Ry = p-tolilo)

Paso 7

De acuerdo con M9, 0,4 g (1,76 mmol) de A&acido 2-etil-5-
isopropil-4-nitro-2H-pirazol-3—-carboxilico (A) reacciona con
0,327 g {1,76 mmol) de clorhidrato de l-amino-l-p-toliletanona
para dar 0,32 g (51%) de una amida del tipo C (ver el esquema
1)

MS (ES+), m/z = 359

1H NMR (CDCls, 400 MHz)
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7,9 ppm (2H, 4), 7,7 ppm (1H, bs), 7,3 ppm (2H, d), 5,0 prm
(2H, d), 4,3 ppm (2H, q), 3,6 ppm (1H, m), 2,4 ppm (3H, s),

Paso 8

De acuerdo con M12, 0,32 g (1,17 mmol) de la amida C (ver el
esquema 1) se refluye en etanocl con 1,01 g de dihidrato de
cloruro de estafioc para dar 0,13 g (47%) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 311

'H NMR (DMSO, 400 MHz)

8,2 ppm (1H, t), 7,9 ppm (2H, d), 7,3 ppm (2H, d), 4,4 ppm
(2H, q), 4,0 ppm (2H, d), 3,2 ppm (1H, m), 2,3 ppm (3H, s8)

1,3 ppm (3H, t), 1,2 ppm (6H, d)

EJEMPLO 37
4-(1-Etil-3-isopropil-8-oxo-1,6,7,8-tetrahidro-pirazolo[4, 3-
e][1l,4)]diazepin-5-11)benzonitrilo

(R = isopropilo, R; = etilo, Rz = 4~cianofenilo)

Paso 7

De acuerdo con M9, 0,4 g (1,76 mmol) de Aacido 2-etil-5-
isopropil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con
0,346 g (1,76 mmol) de clorhidrato de 4- (2~

aminoetanoillhenzonitriloe (Yakuaaknu 7asshi 72 305307 1952
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para dar 0,27 g (41%) de una amida del tipo C (ver el esquema
1)

MS (ES-), m/z = 368

'H NMR (CDCl;, 400 MHz)

8,1 ppm (2H, &), 7,8 ppm (2H, d), 7,75 ppm (1H, bs) 5,0 ppm
(24, d}, 4,3 ppm (2H, m), 3,5 ppm (1H, m), 1,5 ppm (3H, m),

Paso 8

De acuerdo con Ml2, 0,27 g (0,7 mmol) de la amida C (ver el
esquema 1) se refluye in etancl con 0,82 g de dihidrato de
cloruro de estafio para dar 0,077 g (33%) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 322

'H NMR (DMSO, 400 MHz)

8,3 ppm (1H, t), 8,2 ppm (2H, m), 8,0 ppm (2H, m), 4,45 ppm
(2H, q), 4,05 ppm (2H, m) 3,2 ppm (1H, m), 1,4 ppm (3H, t),

EJEMPLO 38
1-Etil-3-isopropil-5-(4-pirrolidin-1-il-fenil)-6, 7-dihidro-1H-
plrazolo[4, 3-e] [1,4]diazepin-B-ona

R: = 1sopropilo, Rz = etilo, Ry = 4~(1-pirrolidil) fenilo
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Sintesis de la a-amino cetona B con Ry = 4-{(1-
pirrolidinil) fenilo
De acuerdo con M6, 16,1 g (60 mmol) de 2-bromo-1-{4-(1-
pirrolidinil)fenil)etanona se mezclan con 8,75 g (62,4 mmol)
de hexametilentetramina en 240 ml de cloroformo La mezcla se
calienta a 48°C durante 4 horas y luego se filtra a
temperatura ambiente El preclipitado se recoge en 88 ml de
etanol y 44 ml de 36% de &cido clorhidrico Después de agitar
toda la noche a temperatura amblente, el medio de reaccién se
filtra El1 filtrado se evapora hasta secarse para dar un
aceite que se cristaliza desde etanol Después de 1la
filtracién, el lavado del precipitado con 20 ml de agua y el
secado, se obtienen 6,3 g (43%) de clorhidrato de 2-amino-1-
(4-{l-pirrolidin) fenil)-etanona en la forma de un polvo beige
que contiene 3% en peso de NH,Cl
‘H NMR (DMSO, 400 MHz)
8,1 ppm (3H, s), 7,65 ppm (2H, d) 6,45 ppm (2H, d), 4,2 ppm

(2H, m), 3,2 ppm (4H, m), 1,8 ppm (4H, t)

Paso 7

De acuerdo con M9, 0,4 g (1,76 mmol) de &cido 2-etil-5-
isopropil—-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con
0,437 g (1,76 mmol) de clorhidrato de 2-amino-1-{4-(1-

pirrolidin) fenil)-etanona (97%) para dar 0,36 g (49%) de una

mmd dm AaT = A P oA AT A o Aama 1)



134

MS (ES+), m/z = 414

Paso 8

De acuerdo con Ml12, 0,36 g (0,87 mmol) de la amida C (ver el
esquema 1) se refluye en etancl con 0,98 g (5 eq ) de
dihidrato de cloruro de estaflo para dar 0,143 g (45%) del
producto D esperado (ver el esquema 1)

MS (ESt+), m/z = 366

'H NMR (IMSO, 400 MHz)

8,2 ppm (1K, t), 7,9 ppm (2H, d), 6,6 ppm (2H, d), 4,4 ppm
(24, q), 3,95 ppm (2H, d), 3,3 ppm (4H, m), 3,2 ppm (1H, m), 2

ppm (4H, m}, 1,35 ppm (3H, t), 1,3 ppm (6H, d)

EJEMPLO 39
5-(2,4-Dimetoxifenil)-1-etil~-3-1isopropil-6, 7-dihidro-1H-
pirazolol4,3-e] [1,4])diazepin-8-ona

{R: = 1sopropilo, R; = etilo, Ry = 2,4-dimetoxifenilo)

Paso 7

De acuerdo con M9, 0,4 g (1,76 mmol) de &cido 2-etil-5-
isopropil-4-nitro~-2H-pirazol-3-carboxilico (A) reacciona con
0,408 g (1,76 mmol) de clorhidrato de 2-amino-1-(2,4-
dimetoxifenil)-etanona para dar 0,47 g (668) de una amida del
tipo C (ver el esquema 1)

MS {(FS+) m/z = 40
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De acuerdo con M12, 0,47 g (1,16 mmol) de la amida C (ver el

Paso 8

esquema 1) se refluye en etanol con 1,31 g de dihidrato de
cloruro de estafio para dar 0,152 g (378%8) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 357

'H NMR (DMSO, 400 MHz)

8,3 ppm (1H, t}, 7,6 ppm (1H, d), 6,7 ppm (2H, m), 4,45 ppm
(24, gq), 3,9 ppm (3H, s), 3,85 ppm (2H, d), 3,8 ppm (3H, s8),

3,2 ppm (1H, m) 1,4 ppm (3H, t), 1,2 ppm (6H, d)

EJEMPLO 40
5-terc-Butil-3-isopropil-1-propil-6, 7-dihidro-1E-pirazolo(4, 3-
el [l,4]}diazepin-8-ona

(R; = 1sopropilo, R; = propilo, Rsy = terc-butilo)

Paso 7

De acuerdo con M9, 0,425 g (1,76 mmol) de a&cldo 5-isopropil-4-
nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con
0,267 g (1,76 nmmol) de clorhidrato de 1l-amino-3,3-
dimetilbutan-2-ona (J Org Chem , 53, 5, 1113-1114, 1988)
para dar 0,43 g (72%) de una amida del tipo C (ver el esquema
1)

MS (ES+), m/z = 33
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Paso 8
De acuerdo con M12, 0,43 g (1,27 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,43 g de dihidrato de
cloruro de estaflo para dar 0,236 g (64%) del producto D
esperado (ver el esquema 1)
MS (ES+), m/z = 291
'H NMR (DMSO, 400 MHz)
8,25 ppm (1H, bs), 4,4 ppm (2H, bs), 3,6 ppm (2H, s8), 3,2 ppm
(1H, m), 1,8 ppm (2H, m), 1,3 ppm (6H, d), 1,25 ppm (9H, s),

0,85 ppm (3H, t)

EJEMPLO 41
3-Isopropil-l-propil-5-p-tolil—-6, 7-dihidro—-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona

(R, = isopropilo, Rz = propilo, R; = p-tolilo)

Paso 7

De acuerdo con M9, 0,425 g (1,76 mmol) de acido 5-isopropil-4-
nitro—-2-propil~-2H-pirazol-3-carboxilico (A) reacciona con
0,327 g (1,76 mmol) de clorhidrato de 2-amino-l-p-toliletanona
para dar 0,37 g (57%) de una amida del tipo C (ver el esquema
1}

MS (ES+), m/z = 373

Pasn 8
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De acuerdo con M12, 0,37 g (1 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,12 g de dihidrato de
cloruro de estafio para dar 0,176 g (55%) del producto D
esperado (ver el esquema 1)

MS (Es+), m/z = 325

'H NMR (DMSO, 400 MHz)

8,1 ppm (1H, t), 7,7 ppm (1H, d), 7,1 ppm (2H, d) 4,25 ppm
(24, t), 3,8 ppm (2H, d), 3,1 ppm (1H, m), 2,2 ppm (3H, 8),

1,6 ppm (2H, m), 1,1 ppm (6H, d), 0,7 ppm (3H, t)

EJEMPLO 42
4~ (3-Isopropil-8-oxo-1l-propil-1,6,7,8-tetrahidro-pirazolof4, 3-
e] [1,4)diazepin-5-1l)benzonitrilo

(Ri = isopropilo, Rz = propilo R; = 4-cianofenilo)

Paso 7

De acuerdo con M9, 0,425 g (1,76 mmol) de acido 5-isopropil-4-
nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con
0,346 g (1,76 mmol) de clorhidrato de 4-(2-
aminoetanoil)}benzonitrilo (Yakugaku Zasshi, 72, 305-307, 1952)
para dar 0,32 g (48%) de una amida del tipo C (ver el esquema
1)

MS (ES+), m/z = 384

1H NMR (CDCls, 400 MHz)
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8,1 ppm (2H, d), 7,85 ppm (2H, d), 7,7 ppm (1H, bs), 5,0 ppm

(2H, d), 4,3 ppm (2H, m), 3,6 ppm (1H, m), 1,9 ppm (2H, m),

1,3 ppm (6H, d), 0,9 ppm (3H, m)

Paso 8

De acuerdo con M12, 0,32 g (0,834 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 0,94 g de cloruro de
estafio para dar 0,076 g (27%) del producto D esperado (ver el
esquema 1)

MS (ES+), m/z = 336

'H NMR (DMSO, 400 MHz)

8,3 ppm (1H, bs), 8,15 ppm (2H, m), 8,0 ppm (2H, m), 4,4 ppm
(2H, q), 4,05 ppm (2H, m), 3,2 ppm (lH, m), 1,8 ppm (2H, m),

1,3 ppm (6H, d), 0,9 ppm (3H, t)

EJEMPIO 43
5-(4,2-Dimetoxifenil)-3-isopropil~-l1-propil-6, 7-dihidro-~1H~
pirazolo[4,3-e}[1,4]diazepin~8-ona

(Ry = 1sopropilo, R = propilo, Ry = 2,4-dimetoxifenilo)

Paso 7
De acuerdo con MS, 0,425 g (1,76 mmol) de &cido 5-isopropil-4-
nitro-2-propil-2H-pirazol-3-carboxilico (B) reacciona con

0,407 g (1,76 mmol) de clorhidrato de 2-amino-1-(2,4-dimetoxi-
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fenil)etanona para dar 0,54 g (73%) de una amida del tipo C
(ver el esquema 1)

MS (ES+), m/z = 41

Paso 8

De acuerdo con M12, 0,54 g (1,29 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,46 g (5 eq ) de
dihidrato de cloruro de estafio para dar 0,246 g (51%) del
producto D esperado (ver el esquema 1)

MS (ES+), m/z = 371

'H NMR (DMSO, 400 MHz)

8,3 ppm (1H, bs), 7,55 ppm (1H, m), 6,7 ppm (2H, m), 4,4 ppm
(24, t), 3,9 ppm (3H, s), 3,8 ppm (5H, m), 3,2 ppm (1H, m)},

1,3 ppm (6H, m), 0,8 ppm (3K, m)

EJEMPLO 44
3,5-Di-terc-butil-l-etil-~6, 7-dihidro-1H-pirazolo|[4, 3—
el [1,4]dlazepin-8-ona

(R1 = terc-butilo, Rz = etilo, Rs = terc-butilo)

Paso 7
De acuerdo con M9, 0,425 g (1,76 mmol) de acido 5-terc-butil-
2-etil-4~-nitro-2H-pirazol-3-carboxilico (A) reacclona con

0,267 g (1,76 mmol) de clorhidrato de 1-amino-3,3-
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dimetilbutan-2-ona para dar 0,37 g (62%) de una amida del tipo
C (ver el esquema 1)

MS (ES+), m/z = 339

Paso 8

De acuerdo con M1l2, 0,37 g (1,09 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,23 g de dihidrato de
clorur¢ de estafio para dar 0,17 g (54%) del producto D
esperado (ver el esgquema 1)

MS (ES5+), m/z = 291

'H NMR (DMSO, 400 MHz)

8,2 ppm (1H, t), 4,4 ppm (2H, q), 3,5 ppm (2H, d), 1,35 ppm

(9H, s}, 1,3 ppm (3H, t), 1,2 ppm (5H, s)

EJEMPLO 45
3-terc-Butil-l-etil-5-p-tolil-6,7-dihidro~1H-pirazolol[4, 3-
e} [1,4)d1azepin-8-ona

{Ry = terc-butilo, R; = etilo, R; = p-tolilo)

Paso 7

De acuerdo con M9, 0,425 g (1,76 mmol) de &cido 5-terc-butil-
2-etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con
0,327 g (1,76 mmol) de clorhidrato de 2-amino-l-p-toliletanona
para dar 0,39 g (608%) de una amida del tipo C (ver el esquema

1}
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MS (ES+), m/z = 373

Paso 8

De acuerdo con M12, 0,39 g (1,05 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,18 g de dihidrato de
cloruro de estaflo para dar 1,181 g (53%) del producto D
esperado (ver el esquema 1)

Ms (ES+), m/z = 325

'H NMR (DMSO, 400 MHz)

8,25 ppm (1H, t), 7,9 ppm (2H, d), 7,3 ppm (2H, d), 4,4 ppm
(24, q), 4,0 ppm (2H, d), 2,35 ppm (3H, s), 1,4 ppm (9H, s).,

1,35 ppm (3H, t)

EJEMPLO 46
4-(3-terc-Butil-l-etil-8-oxo-1,6,7,8-tetrahidro-pirazolof4, 3—
el[1l,4]drazepin-5-1l1)benzonitrilo

(R, = terc-butilo, R, = etilo, R; = 4~cianofenilo)

Paso 7

De acuerdo con M9, 0,425 g (1,76 mmol) de &acido 5-terc-butil-
2-etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con
0,346 g (1,76 mmol) de 4-(2-aminoetanoil)benzonitrilo
(Yakugaku Zasshi, 72, 305-307, 1952) para dar 0,33 g (49%) de
una amida del tipo C (ver el esquema 1)

MS (FS+) m/7 = 384
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8,1 ppm (2H, d), 7,8 ppm (2H, d), 5,0 ppm (2H, d), 4,3 ppm

¥ NMR (CDCl;, 400 MHz)

(2H, m}, 1,5 a 1,4 ppm (12H, m)

Paso 8

De acuerdo con M12, 0,33 g (0,86 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 0,97 g de dihidrato de
cloruro de estafio para dar 0,091 g (32%) del producto D
esperado (ver el esguema 1)

MS (ES+), m/z = 336

'H NMR (DMSO, 400 MHz)

8,3 ppm (1H, t), 8,2 ppm (2H, d), 68,0 ppm (2H, d), 4,45 ppm

(2H, m), 4,0 ppm (2H, d); 1,4 ppm (9H, s) 1,35 ppm (3H, t)

EJEMPLO 47
3-terc-Butil-5-(2, 4-dimetoxifenil)-l1-etil-6, 7-dihidro-1H-
pirazolo[4,3-e]l[l,4]diazepin-8-ona

(R; = terc-butilo, R = etilo, Ry = 2,4-dimetoxifenilo)

Paso 7

De acuerdo con M9, 0,425 g (1,76 mmol) de acido 5-terc-butil-
2-etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con
0,407 g (1,76 mmol) de clorhidrato de 2-amino-1-{2,4-dimetoxi-

fenil)etanona (J Chem Res Miniprint, 7, 1581-1597, 1989)



143

L
%

para dar 0,56 g (76%) de una amida del tipo C (ver el esquema
1)

MS (ES+), m/z = 41%

Paso 8

De acuerdo con M12, 0,56 g (1,34 mmol) de la amida C (ver el
esquema 1)} se refluye en etanol con 1,51 g de dihidrato de
cloruro de estafio para dar 0,112 g (23%) del producto D
esperado (ver el esquema 1)

371

MS (ES+), m/z
'H NMR (DMSO, 400 MHz)

8,2 ppm (1H, t), 7,4 ppm (1H, d), 6.5 ppm (2H, m), 4,3 ppm
(2H, m), 3,75 ppm (3H, s), 3,65 ppm (5H, bs) 1,2 ppm (9H, s).

EJEMPLO 48
3, 5-Di-terc-butil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
ej[1,4]dlazepin-8~0ona

(Ry = terc-butilo, Rz = propilo, Rs; = terc-butilo)

Paso 7

De acuerdo con M9, 0,449 g (1,76 mmol) de &cido 5-terc-butil-
2-etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con
0,267 q (1,76 mmol) de clorhidrato de l-amino=-3, 3~

dimetilbutan-2-ona (7T Ora Chem 53 5 1113-1114 1988)
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para dar 0,42 g (68%) de una amida del tipo C {(ver el esquema
1)

MS (ES+), m/z = 353

Paso 8

De acuerdo con M12, 0,42 ¢ (1,2 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,34 g de dihldrato de
cloruro de estafio para dar 0,154 g (42%) del producto D
esperado {ver el esquema 1)

MS (ES+), m/z = 305

'H NMR (DMSO, 400 MHz)

8,2 ppm (1H, t), 4,3 ppm (2H, t), 3,55 ppm (2H, d), 1,7 ppm

(24, m), 1,4 ppm (94, s), 1,2 ppm (SH, s8), 0,8 ppm (3H, t)

EJEMPLO 49
3-terc-Butil-1-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el[1l,4]1diazepin-8-ona

(Ry = terc-butilo, R; = propilo, R; = p-tolilo)

Paso 7

De acuerdo con M9, 0,449 g (1,76 mmol) de acido 5-terc-butil-
4-nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con
0,327 g (1,76 mmol) de clorhidrato de 2-amino-l-p-toliletanona

para dar 0,43 g (63%) de una amida del tipo C {(ver el esquema

1)
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MS (ES+), m/z = 387

Paso 8

De acuerdo con M12, 0,43 g (1,11 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,26 g de dihidrato de
cloruro de estafo para dar 0,163 g (43%) del producto D
esperado (ver el esquema 1)}

MS (ES+), m/z = 339

'H NMR (DMSO, 400 MHz)

é,3 ppm (1H, t), 7,9 ppm (2H, m), 7,3 ppm (2H, m), 4,4 ppm
(2H, t) 4,0 ppm (2H, d), 2,4 ppm (3H, s8), 1,8 ppm (2H, 7),

1,4 ppm (9H, s), 0,85 ppm (3H, t)

EJEMPLO 50
4-(3~terc-Butil-8-oxo-l1-propil-1, 6,7, 8-tetrahidro-1H~-
pirazolo[4,3-e]{1,4]dlazepin-5-il)benzonitrilo

(R, = terc-butilo, Rz = propilo, Ry = 4-cianofenilo)

Paso 7

De acuerdo con M9, 0,449 g (1,76 mmol) de acido 5-terc-butil-
4-nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con
0, 346 g (1,76 mmol) de clorhidrato de 4-(2-
aminoetanoil)benzonitrilo (Ykagaku 2asshi, 72, 305-307, 1952)
para dar 0,36 g (51%) de una amida del tipo C (ver el esquema

1)



146

W

MS (ES+), m/z = 396

Paso 8

De acuerdo con M12, 0,36 g (0,9 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,02 g de dihidrato de
cloruro de estafio para dar 0,116 g (37%) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 350

'H NMR (DMSO, 400 MHz)

8,35 ppm (1H, t), 8,2 ppm (2H, m), 6,0 ppm (2H, m), 4,4 ppm
{24, t), 4,0 ppm (2H, d), 1,8 ppm (2H, m), 1,4 ppm (98, s)

0,85 ppm (3H, t)

EJEMPLO 51
3-terc-Butil-5-(2, 4-dimetoxifenil)-1-propil-6, 7-dihidro~-1H-
pirazolo[4,3~e] [1,4]diazepin-8-0ona

(R; = terc-butilo, Rz = propilo; Ry = 2,4-dimetoxifenilo)

Paso 7

De acuerdo con M9, 0,449 g (1,76 mmol) de acido 5-terc-butil-
4-nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con
0,407 g (1,76 mmol) de clorhidrato de 2-amino-1-(2,4-dimetoxi-
fenil)etanona (J Chem Res Miniprint, 7, 1581-1597, 1989)
para dar 0,59 g (77%) de una amida del tipo C (ver el esquema

1)
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MS (ES+), m/z = 433

Paso 8

De acuerdo con M12, 0,59 g (1,36 mmecl) de la amida C (ver el
esquema 1) se refluye en etanol con 1,54 g de dihidrato de
cloruro de estafio para dar 0,184 g (35%) del producto D
esperado (ver el esquema 1)

MS (ES+}, m/z = 385

'H NMR (DMSO, 400 MHz)

6,4 ppm (1H, t), 7,55 ppm (1H, m), 6,6 ppm (2H, m), 4,35 ppm
(2H, q), 3,9 ppm (3H, s), 3,8 ppm (5H, m), 1,8 ppm (2H, m),

EJEMPLO 52
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4)diazepin~8-tiona

(R = butilo R; = etilo R = fenilo)

Paso 9

0,65 g (2 mmol) de 3-butil-l-etil-5-fenil-6,7-dihidro-1H-
pirazolo[4,3-e] {1,4]diazepin-8-ona reacciona con 1,77 g (4
mmol) de reactivo de Lawesson y se refluye en tolueno toda 1la
noche para dar 0,4 g (60%) de la tiolactama de tipo E deseada

(ver el Esquema 1)
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Rf (95/5 de CH.Cl,/acetona) = 0,65
punto de fusién 151,5°C

MS (ES+), m/z = 327

'H NMR (CDCl;, 400 MHz)

8,8 ppm (1H, t) 6,0 ppm (2H, m), 7,4 ppm (3H, m), 4,8 ppm
(2, q), 4,2 ppm (2H, d), 2,8 ppm (2H, m), 1,7 ppm (2H, m)

1,5 ppm (3H, m), 1,4 ppm (2H, m), 0,9 ppm (3H, t)

EJEMPIO 53
1-Et11-3-metil-5-pirid-3-11-6, 7-dihidro~1H-pirazolo[4, 3-
el [1l,4]diazepin-8-ona

(R; = metilo, Rz = etilo, Ra = 3-piridilo)

Paso 7

De acuerdo con M8, 1,9 g (9,5 mmol) de &cido 2-etil-5-metil-4-
nitro-2H-pirazol-3-carboxilico (A) reacciona con 2 g (9,5
mmol) de clorhidrato de 2-amino-l-pirid-3-iletanona (Chem
Pharm Bull , 32, 7, 2536-2553, 1984, J BAmer Chem Soc , 67,
1468-1472, 1945) para dar 2,2 g (73%) de una amida del tipo C
(ver el esquema 1)

Rf (90/10 de CH;Cl;/acetona) = 0,27

'H NMR (CDCl;, 400 MHz)

9,55 ppm (1H, t), 9,2 ppm (1H, s), 6,8 ppm (1H, d), 7,95 ppnm
(24, m), 5,0 ppm (2H, d), 4,2 ppm (2H, qg), 2,4 ppm (3H, 8),

14 opom (3H 1)
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Paso 8

De acuerdo con M12, 1,1 g (3,47 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,9 g (5 eq ) de dihidrato
de cloruro de estafio para dar 0,26 g (28%) del producto D
esperado (ver el esquema 1)

punte de fusién 178°C

MS (ES+), m/z = 270

'H NMR (DMSO, 400 MHz)

9,2 ppm (1H, bs), 8,7 ppm (1H, d), 8,4 ppm (1H, d), 8,3 ppm
(1H, t), 7,5 ppm (1H, dd), 4,4 ppm (2H, q), 4,1 ppm (2H, 4),

2,3 ppm (3H, 8); 1,4 ppm (3H, t)

EJEMPLO 54
1-Etil-3-metil-5-pirid-2-11-6, 7-dihidro-1H-pirazolol[4, 3~
el[l,4]diazepin-8-ona

(R, = metilo, R = etlilo, R; = 2-piridilo)

Paso 7

De acuerdo con M8, 1,9 g (9,5 mmol) de &cido 2-etil-5-metil-4-
nitro-2H-pirazol-3-carboxilico (A) reacciona con 2 g (9,5
mmol) de clorhidrato de 2-~-amino-l-pirid-2-iletanocna (J Amer
Chem Soc , 67, 1468-1472, 1945 J Chem Soc , 753, 1938)
para dar 2,2 g (73%) de una amida del tipo C (ver el esquema
1)

Rf (90/10 de CH.Cl./acetonal = 0 138
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MMS (ES+), m/z 318

H NMR (CDCls, 400 MHz)
9,5 ppm (1H, bs), 8,8 ppm (1H, m), 8,0 ppm (2H, m), 7,7 ppm
(1§, m), 5,0 ppm (2H, d), 4,2 ppm (2H, q), 2,4 ppm (3H, s),

1,4 ppm (3H, t)

Paso B

De acuerdo con M12, 1,1 g (3,47 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,9 g (5 eq ) de dihidrato
de cloruro de estafioc para dar 0,19 g (20%) del producto D
esperado (ver el esquema 1)

punto de fusién 153°C

MS (ES+), m/z = 270

H NMR (DMSO, 400 MHz)

8,7 ppm (1H, d), 8,3 ppm (21H, m), 8,0 ppm (1H, t), 7,5 ppm
(1H, dd), 4,5 ppm (2H, q), 4,4 ppm (2H, d), 2,3 ppm (3H, s).,

EJEMPLO 55
1-Etil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e){1l,4]diazepin—-8-l1lidencianamida

(R; = metilo, R; = etilo, Ry = fenilo)

Paso 10
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De acuerdo con M13, 2 ¢ (7 mmol) de l-etil-3-metil-5-fenil-
6, 7-dihidro-1H-pirazoloc[4, 3-e] [1,4)d1azepin-B8-tiocna reaccionan
con 0,21 g de 80% de hidruro de sodio en THF en reflujo
durante 1 hora, luego se agrega 0,52 ml de yoduro de metilo, a
temperatura ambiente La mezcla se refluye durante 2 horas
para dar 2,1 g (10%) del metilsulfanilo G esperado (ver eal
esquema 1)

MS (ES+), m/z = 299

'HH NMR (CDCl;, 400 MHz)

8,1 ppm (2B 4d), 7,5 ppm (3H, m), 4,5 ppm (4H, m), 2,5 ppm (3H,

s), 2,4 ppm (3H, 8), 1,5 ppm (3H, t)

Paso 11

0,5 g (1,67 mmol) del metilsulfanilo G reacciona con 0,14 g (2
eq ) de cianamida para dar 0,29 g (60%) del producto F deseado
(ver el esquema 1)

Rf (95/5 de CH,Cl,/MeCH) = 0,32

punto de fusién = 280°C

MsS (ES+), mm/z = 293

'H NMR (DMSO, 400 MHz)

9,5 ppm (1H, s), 8,2 ppm (2H, m), 7,5 ppm (3H, m), 4,5 ppm

(2H, q), 4,2 ppm (2H, s8), 2,3 ppm {(3H, s), 1,4 ppm (3H, t)

EJEMPLO 56
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N-[4-(1-Eti1l-3-metil-B-ox0-1,6,7,B8-tetrahidro-pirazolo[4, 3~
el [1,4]dlazepin-5-1il1) fenil]-(fenilsulfonil)bencensulfonamida
(Ry = metilo, Rz = etilo, Rj = 4-N-

{fenilsulfonil)bencensulfonamidofenilo)

0,2 g (0,7 mmol) de 5-{4-aminofenil)-l-etil-3I-metil-6,7-
dihidro-1H-pirazolo[4,3-e] [1,4]d1iazepin-8-0ona, se lintroduce en
un matraz de base circular y se agregan 10 ml de acetonitrilo,
luego 0,158 g (1,41 mmol) de 1,4-diazabicicloi2 2 2]octano, ¥y
0,116 ml (0,91 mmol) de cloruro de bencensulfoniloc La mezcla
de la reaccibén se aglita toda la noche a temperatura amblente y
luego se evapora hasta secarse para dar 0,54 g de un compuesto
aceitoso El producto crudo se purifica mediante cromatografia
rapida usando el siguiente gradiente de eluclién desde CH.Cl»
hasta 98/2 de CH:Cl:/metanol Después de la evaporacién y la
cristalizacién desde metanol, se obtienen 0,19 g (48%) de un

polvo amarillo

MS (ES+), m/z 564

punto de fusién = >230°C

'H NMR (CDCls, 400 MHz)

1,5 ppm (3H, t), 2,4 ppm (3H, s) 4,1 ppm (2H, m), 4,55 ppm
(2H, q), 6,25 ppm (1H, m), 7,1 ppm (2H, m), 7,6 ppm (4H, m),

7,7 ppm (2H, m), 7,85 ppm (6H, m)
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EJEMPLO 57
3-terc-Butil-l~et1il-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
el [1,4]drazepin-8-1liden-cianamida

(R1 = terc-butilo, R; = etilo, R; = fenilo)

Paso 10

De acuerdo con M13, 1,65 g (5,05 mmol) de 3-terc-butil-l-etil-
5-fenil-6, 7-dihidro-l1H-pirazolo[4,3-e]l[1,4]diazepin-8-tiona
reaccionan con 0,15 g de 80% de hidruro de sodio en THF en
reflujo durante 1 hora, luego se agrega 0,38 ml de yoduro de
metilo, a temperatura amblente La mezcla se refluye durante 2
horas para dar 1,55 g (90%) del metilsulfanilo G esperado (ver

el esquema 1)

Paso 11

0,5 g (1,47 mmol) del metilsulfanilo G reacciona con 0,12 g (2
eq ) de clanamida para dar 0,185 g (38%) del producto de tipo
F esperado (ver el esquema 1)

Rf (95/5 de CH;Cl,/metanol) = 0,57

punto de fusién = 250°C

MS (ES+), mm/z = 335

'H NMR (DMSO, 400 MHz)

9,5 ppm (1H, s), 8,1 ppm (2H, d), 7,5 ppm (3H, d), 4,5 ppm

(2H, q}., 4,2 ppm (2H, bs)., 1,4 ppm (6H, s8), 1,35 ppm (3H, m)
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EJEMPLO 58
l1-Ciclopropilmetil-3-metil-5-fenil-6, 7-dihidro-1H-
pirazolo(4,3-e][l,4]ldiazepin-8-ona

(R, = metilo, R; = ciclopropilmetilo, R; = fenilo)

Paso 5,

De acuerdo con M5, 1,9 g (9,5 mmol) de etil-3-metil-4-nitro-
1H-5-pirazolcarboxilato (comercial), reaccionan con S5 g (37
mmol) de (bromometil)ciclopropano {comercial) en la presencia
de 1,43 g (9,5 mmol) de yoduro de sodio para dar 1,14 g {(48%)
de un pirazol A5 (ver el esquema 1)

Rf (80/20 de ciclohexano/EtQAc) = 0,47

'H NMR (CDCl;, 400 MHz)

4,45 ppm (2H, q), 4,05 ppm (2H, d), 2,5 ppm (3H, s) 1,4 ppm

(3H, t), 1,3 ppm (1H, m), 0,6 ppm (2H, m), 0,4 ppm (2H, m)

Paso 6

1,14 g (4,5 mmol) del pirazol A5 (ver el esquema 1) reacciona
con 0,27 g (6,75 mmol) de hidréxido de sodio en una mezcla de
metancl y agua para dar 0,93 g (91%) de un pirazol del tipo A
(ver el esquema 1)

MS (ES-), wm/z = 224

Paso 7
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De acuerdo con M9, 0,5 g (2,22 mmol) de @&cidoe 2-
(ciclopropilmetil)-5-metil-4-nitro-2H-pirazol-3-carboxilico

(A) reacciona con 0,38 g (2,22 mmol) de clorhidrato de 2-
aminoacetofenona para dar 1 g del compuesto C (ver el esquema
1)

MS (ES+), m/z = 343

Paso 8

De acuerdo con Ml12, 1 g (2,9 mmol} del compuesto C (ver el
esquema 1) se refluye en etancl con 2,5 g (11 mmol) de
dihidrato de cloruroc de estafio para dar 0,17 g (27%) del
producto D esperado (ver el esquema 1)

Rf (90/10 de CH:Cl:/acetcma) = 0,42

MS (ES+), m/z = 295

'H NMR (CDCl;, 400 MEHz)

7,95 ppm (1H, m), 7,5 ppm (3H, m), 6,15 ppm (1H, t), 4,4 ppm
(24, d), 4,1 ppm (2H, d}, 2,45 ppm (3H, s), 1,45 ppm (1H, m),

0,5 ppm (2H, m), 0,45 ppm (2H, m)

EJEMPLO 59
1-Al1l1-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-ona

(R; = metilo, R; = alilo, R; = fenilo)
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Paso 35,
De acuerdo con M5, 2,5 g (12,5 mmol) de etil-3-metil-4-nitro-
1H-5-pirazolcarboxilato (comercial), reaccionan con 1,09 ml
(12,5 mmol) de bromurc de alilo (comercial) en la presencia de
0,38 g (12,5 mmol) de 80% de hidruro de sodio en 1,2-
dimetoxietano para dar 0,35 g (12%) de un pirazol A5 (ver el
esquema 1)
Rf (70/30 de ciclohexano/EtOAc} = 0,53
'H NMR (CDCls, 400 MHz)
5,9-6,0 ppm (1H, m), 5,3 ppm (1H, d), 5,2 ppm (1H, d), 4,8 ppm

(2H, d); 4,45 ppm (2H, q) 2,5 ppm (3H, s), 1,4 ppm (3H, t)

Paso 6

0,35 g (1,46 mmol) del pirazol A5 (ver el esquema 1) reacciona
con 0,09 g (2,25 mmol) de hidrdéxido de sodio en una mezcla de
metanol y agua para dar 0,071 g (23%) de un pirazol del tipo A
(ver el esquema 1)

Ms (ES-), m/z = 210

Paso 7

De acuerdo con M9, 0,071 g (0,34 mmol) de é&cido 2-alil-5-
metil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 0,058
g (0,34 mmol) de clorhidrato de 2-aminoacetofenona para dar

0,174 g del compuesto C (ver el esquema 1)
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De acuerdo con M12, 0,174 g (0,5 mmol) del compuesto C (ver el

Paso B

esquema 1) se refluye en etanol con 0,385 g (1,68 mmol) de
dihidrato de cloruro de estafic para dar 0,01 g (11%) del
producto D esperado (ver el esquema 1)

Rf (90/10 de CH,Cl»/acetona) = 0,30

MS (ES+), m/z = 281

EJEMPLO 60
1-Eti11-3-metil-5-(4-triflurometilfenil) -6, 7-dihidro-1H-
pirazolo[4,3-e]l [1,4]diazepin-8-0ona

(Ry = metilo, R; = etilo, R; = 4-triflurometilfenilo)

Paso 7

De acuerdo con M9, 0,33 g (1,67 mmol) de &cido 2-etil-5-metil-
4-nitro-2H-plrazol-3-carboxilico (A) reacciona con 0,4 g (1,67
mmol) de clorhidrato de 2-amino-1-(4-trifluorometil-
fenil)etanona (J Amer Chem Soc , 75, 5884-5886, 1953, J
Org Chem , 42, 5, 868-871, 197) para dar una amida cruda de
tipo C (ver el esquema 1)

MS (ES+), m/z = 383

Paso 8
De acuerdo con M12, 0,64 g (1,67 mmol) de la amida C (ver el

egsquema 1) s5e Tefluve en etanol con 1 9 a (5 aa ) de dihidrato
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de cloruro de estafio para dar 0,153 g (27%) del producto de
tipo D esperado (ver el esquema 1)

Rf (90/10 de CH;Clz/acetona) = 0,22

punto de fusién = 195°C

MS (ES+), m/z = 337

'H NMR (DMSO, 400 MHz)

8,4 ppm (1H, t), 8,3 ppm (2H, d), 8,0 ppm (2H, d), 4,5 ppm

(24, q), 4,1 ppm (2H, d), 2,4 ppm (3H, 8) 1,4 ppm (3H, t)

EJEMPLO 61
1-Etil-3~-1sopropll-5-(4-trifluorometilfenil)-6, 7-dihidro-1H-
pirazolo{4,3-e] [1,4)diazepin-8-ona

(R, = isopropilo, R: = etilo, Ri = 4-trifluorometilfenilo)

Paso 7

De acuerdo con M9, 0,38 g (1,67 mmol) de &cido 2-etil-5-
isopropil-4-nitro-2H-pirazol-3-carboxilico (A) reaccicna con
0,4 g (1,67 mmol) de clorhidrato de 2-amino-1-(4-
trifluorometilfenil)etanona (J Amer Chem Soc , 75, 5884-
5886, 1953, J Org Chem , 42, 5, 0868-871, 197) para dar una
amida cruda de tipo C (ver el esquema 1)

MS (ES+), m/z = 411

Paso 8
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De acuerdo con M12, 0,69 g (1,67 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 1,9 g (5 eq ) de dihidrato
de cloruro de estaflo para dar 0,161 g {26,5%) del producto de
tipo D esperado (ver el esquema 1)
Rf (90/10 de CH:Cl./acetona) = 0,28
punto de fusién = 133°C
MS (ES+), m/z = 364
'H NMR (DMSO, 400 MHz)
8,3 ppm (1H, &), 8,2 ppm (2H, d), 7,9 ppm (2H, d), 4,4 ppm
(24, q), 4,0 ppm (2H, d), 3,3 ppm (1H, m), 1,4 a 1,3 ppm (9H,

m)

EJEMPLO 62
1-Etil-3-metil-5-(4-trifluorometilfenil)-6,7-dihidro~-1H-
pirazolo[4,3-e][1,4]diazepin-8-ona

(R; = terc-butilo, Rz = etilec Rz = 4-trifivorometilfenilo)

Paso 7

De acuerdo con M9, 0,4 g (1,67 mmol) de acido 5-terc-butil-2-
etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 0,4 g
(1,67 mmol) de clorhidrato de 2-amino-1-(4-trifluorometil-
fenil)etanona (J Amer Chem Soc , 75, 5884-5886, 1953, J
Org Chem , 42, 5, 668-871, 197) para dar una amida cruda de
tipo C (ver el esquema 1}

MS (FS+) m/z = 425
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De acuerdo con M12, 0,712 g (1,67 mmol) de la amida C (ver el

Paso 8

esquema 1) se refluye en etanol con 1,9 g (5 eq ) de dihldrato
de cloruro de estaflo para dar 0,14 g (22%) del producto de
tipo D esperado (ver el esquema 1)

REf (90/10 de CH.,Cl,/acetona) = 0,33

punto de fusién = 144°C

MS (ES+), m/z = 379

'H NMR (IMSO, 400 MHz)

8,3 ppm (1H, t), 8,2 ppm (2H, d), 7,9 ppm (2H, d) 4,4 ppm

(24, q), 4,1 ppm (2H, d), 1,4 ppm (SH, s), 1,35 ppm (3H, t)

EJEMPLO 63
1-Isopropil-1-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4,3-
e} [l,4}diazepin-8-tiona

(R, = i8opropilo, R; = propilo, Ra = p-tolilo)

Paso 9

0,9 g (2,7 mmol) de 3-isopropil-l-propil-5-p-tolil-6,7-
dihidro-1H-pirazolo(4,3-e][1l,4]diazepin-8-ona  reacciona con
2,24 g (5,53 mmol) de reactive de Lawesson y se refluye en
tolueno toda la noche para dar 0,73 g (77%) de la tiolactama
de tipo E (ver el esquema 1)

Rf (CH.Cl,) = 0,22

omnto de fusiédn = 162 9°C

-—*\______—//
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MS (ES+), m/z = 340,9
'H NMR (CDCl;, 400 MHz)
0,9 ppm (3H, t), 1,35 ppm (6H, m), 1,9 ppm (2H, m), 2,4 ppm
(34, s), 3,3 ppm (1H, m), 4,15 ppm (2H, m), 4,75 ppm (2H, m),

7,2 ppm (2H, d), 7,9 ppm (2H, d), 8,65 ppm (1H, m)

EJEMPLO 64
3, 5-Di~terc-butil-l1-propil-6, 7-dihlidro-1H-pirazolo[4, 3~
e][l,4]diazepin-8-tiona

(R = terc-butilo, Rz = propilo, Ry = terc-butilo)

Paso 9

1,5 g (4,9 mmol) de 3,5-di-terc-butil-l-propil-6,7-dihidro-1H-
pirazolo(4,3-e][1,4]diazepin-8-ona reacciona c¢con 4 g (9,8
mmol) de reactivo de Lawesson y se refluye en tolueno toda la
noche para dar 1,4 g (90%) de la tiolactama de tipo E (ver el
esquema 1)

Rf (80/20 ciclohexano/EtOAc) = 0,54

punto de fusidn = 205°C

321

MS (ES+), m/z
1H NMR (CDCls, 400 MHz)
3,0 ppm (1H, m}, 4,7 ppm (2H, m), 1,9 ppm (2H, m), 1,4 ppm

(9H, s), 1,25 ppm (9H, s), 0,9 ppm (3H, t)
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EJEMPLO 65
5-terc-Butil-3-isopropil-l-propil-6, 7-dihidro-1H-pirazolol(4, 3-

e][1,4)diazepin-8-tiona

(R1 = 1sopropilo, Rz = propilo, R3 = terc-butilo)

Paso 9

0,35 g (4,9 mmol) de 5-terc-butil-3-isopropil-l-propil-6,7-
dihidro-1H-pirazolo[4, 3—e]l [1,4]diazepin-B-ona reaccliona con
0,98 g (2,4 mmol) de reactivo de Lawesson y se refluye en
tolueno toda la noche para dar 0,25 g (68%) de la tiolactama
de tipo E (ver el esquema 1)

Rf (80/20 ciclohexano/EtOAc) = 0,67

punto de fusién = 165°C

MS (ES+), m/z = 307

H NMR (CDCls, 400 MHz)

8,8 ppm (1H, m), 4,7 ppm (2H, m), 3,75 ppm (2H, m), 3,2 ppm
(1, m), 1,9 ppm (2H, m), 1,3 ppm (6H, d), 1,25 ppm (9H, s),

0,9 ppm (3H, t)

EJEMPLO 66
1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4)diazepin-8-tiona

(R, = isopropil, R; = etilo, R3 = p~tolilo)
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0,62 g (2 mmol) de l-etil-3-isopropil-5-p-teolil-6,7-dihidro-

Paso 9

1H-pirazolo[4, 3-e] [1,4])diazepin-B8-ona reacciona con 1,62 g (4
mmol) de reactivo de Lawesson y se refluye en tolueno toda la
noche para dar 0,567 g (87%) de la tiolactama de tipo E (ver
el esquema 1)

Rf (98/2 CHCl;/MeOH) = 0,46

punto de fusién =178°C

MS (ES+), m/z = 327

'H NMR (CDCl;, 400 MHz)

8,5 ppm (1H, bs), 7,8 ppm (2H, d), 7,15 ppm (2H, d), 4,75 ppm
(2H, q), 4,1 ppm (2H, bs), 3,2 ppm (1H, m), 2,3 ppm {3H, s),

1,4 ppm (3H, t), 1,3 ppm (6H, d)

EJEMPLO 67
5-terc~Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-tiona

(R; = 1sopropilo, R: = etilo, Ry = terc-butilo)

Paso 9

0,4 g (1,45 mmol} de 5-terc-butil-l-etil-3-isopropil-6,7-
dihidro-1H-pirazolo([4,3-e] [1,4]diazepin-8-ona reacciona con
1,17 g (2,9 mmol) de reactivo de Lawesson y se refluye en
tolueno toda la noche para dar 0,193 g {468%) de la tilolactama

de tino F (ver el escuema 1)
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Rf (98/2 CH,Cl,/MeOH) = 0,43 \
punto de fusién = 218°C
MS (ES+), m/z = 293
H NMR (CDCl;, 400 MHz)
10,35 ppm (1H, bs), 4,65 ppm (2H, q), 3,9-3,3 ppm (2H, bs),
3,1 ppm (1H, m), 1,3 ppm (3H, t), 1,2 ppm (6H, d), 1,15 ppm

(9H, s)

EJEMPLO €8

(1) 3-sec-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el{l1,4)diazepin-8-ona

(R1 = sec-butilo, R2 = etilo, Ra = fenilo)

Sintesis del pirazol (después de los pasos 1, 2, 3, 5 y 6)

Paso 1

3,44 g (149,8 mmol) de sodio se disuelven en porclones en 200
ml de etancl anhlidro bajo nitrégeno, a temperatura ambiente
Se agregan 20,35 ml (149,8 mmol) de oxalato de dietilo en 60
ml de etanol anhidro Se agregan 15 g (149,8 mmol) de 3-metil-
2-pentanona La mezcla de la reaccién se refluye durante 3
horas, bajo nitrégeno y con agitaclién y luego se evapora hasta
secarse, el residuo se recoge en 300 ml de HC1l (1,2 N) y luego
se extrae con éter dietilico (3 veces 200 ml) La fase
orgdnica se seca sobre sulfato de sodio y luego se concentra

para dar 26,1 g (89%) de un aceite incoloro (compuesto Al, ver
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Rf (60/40 de CH;Cl,/heptano) = 0,4 \
'H NMR (CDCl;, 400 MHz)
0,9 ppm (3H, t), 1,1 ppm (3H, d), 1,4 ppm (3H, t), 1,5 ppm
(l1H, m), 1,7 ppm {(1H, m), 2,4 ppm (2H, m), 4,3 ppm (2H, q).

6,4 ppm (1H, s8), 14,6 ppm (1H, m)

Paso 2

8,25 g (125 mmol) de hidréxido de potasioc se disuelven en 120
ml de agqua y el medio de reaccién se enfria a 0°C Se agregan
25 g (125 mmol) del compuesto Al (ver el esquema 1) en
porciones y la mezcla se agita durante 15 minutos a 0°C Se
agregan 16,3 g (130,11 mmol) de sulfato de hidrazina y 1la
mezcla luego se agita durante 20 minutos a 0°C Se agita a
temperatura ambiente durante toda la noche, después de lo cual
Sse agregan 200 ml de agua y la mezcla se extrae con
diclorometano (3 x 200 ml) La fase orgénica obtenida se lava
con una solucidén de NaCl saturado (1 x 200 ml) y luego sSe seca
sobre sulfato de sodio y se concentra Se obtienen 24,5 g de
un polvo

El producto se purifica mediante cromatografia rapida (95/5 de
CH.Cl,/acetona) para dar 17,6 g (68%) de un polvo blanco
(compuesto A6, ver el esquema 1)

Rf (95/5 de CH;Cla/acetona) = 0,3

iy NMR (CDCls;, 400 MHz)
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0,85 ppm (3H, t), 1,3 ppm (3H, d), 1,35 ppm (3H, t), 1,6 ppm
(14, m)}, 2,8 ppm (l1H, m), 4,4 ppm (2H, m), 6,6 ppm (1H, 8)

11,6 ppm (1H, m)

Paso 3

De acuerdo con M3, 20,7 g (89,5 mmol) de nitrato de cobre(II)
hemipentahidratado (2,5 Hy0) y 100 ml de anhidrido
trifluoroacético se introducen en un matraz de base circular,
la mezcla se agita bajo nitrbgeno durante 5 minutos y se
agregan 17 g del compuesto A6 (ver el esquema 1) (80,87 mmol)
disueltos en 100 ml de cloroformo Esta mezcla se refluye con
agitacién y bajo nitrdbgeno durante 5 horas Este producto se
purifica medlante cromatografia rédpida (98/2 de CH,Cl./acetona)
para dar 20 g de un aceite azulado Este producto se recoge en
200 ml de HCl1 (10%) y luego se extrae con éter dietilico (3
veces 300 ml) y la fase orgidnica se seca y se concentra para
dar 16,81 g (70%) de un aceite incoloro {compuesto A7, ver el
esquema 1)

MS (Es-), m/z = 239,91

Rf (97/3 de CH,Cl,/acetona) = 0,3

'H NMR (CDCls, 400 MHz)

0,9 ppm (3H, t), 1,4 ppm (6H, m), 1,7 ppm (2H, m), 3,4 ppm

(1H, m) 4,4 ppm (2H, q), 11,6 ppm (1H, m)

Paro 5
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De acuerdo con M4, 0,92 g (3,681 mmol) del compuesto A7 (ver el
esquema 1) y 0,5 ml (3,81 mmol) de sulfato de dietilo se
introducen en un matraz de base circular y la mezcla se
refluye luego con agitaciédn y bajo nitrdgeno durante 1 hora 30
minutos Después de enfriar a temperatura ambiente, se agregan
6 g de hielo y 15 ml de HC1l (10%) y la mezcla se agita y luego
se extrae con diclorometanc (3 veces 40 ml) La fase organica
se seca Yy se concentra para dar 1,1 g de un aceite incoloro
Este produto se purifica mediante cromatografia répilda
{gradiente 9/1 a 7/3 de ciclohexano/acetato de etilo) para
dar 0,8 g (78%) de un polvo blanco (compuesto A5, ver el
esquema 1)
Rf (B80/20 de ciclohexano/acetato de etilo) = 0,3
'H NMR (CDCls, 400 MHz)
0,9 ppm (3H, t), 1,35 ppm (3H, m), 1,45 ppm (6H, m), 1,6 ppm
(l1H, m), 1,8 ppm (1H, m) 3,3 ppm (1H, m), 4,25 ppm (2H, q),

4,5 ppm (2H, q)

Pasc 6

8,3 g (33,80 mmol) del compuesto A5 (ver el esquema 1) se
disuelven en 40 ml de metanol, luego se agrega una solucidén de
2 g (50,7 mmol) de hidréxido de sodic en 40 ml de agua La
mezcla se agita a temperatura ambiente durante 2 horas
Después de evaporar el metanol, el residuo se recoge en CHzClg:,

g Aaareadga 1 volimen idéntico de amia Tueacn se aarega Acido
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clorhidrico concentrado (36%) a pH Aacido, con agitacién ILa
fase orginica se seca sobre Na S0, y se concentra para dar 7,5
g (98%) de un polvo blanco (compuesto A, ver el esquema 1)

'H NMR (CDCls, 400 MHz)

0,9 ppm (3H, m), 1,3 ppm (3H, m), 1,5 ppm (3H, m), 1,6 ppm
(14, m), 1,8 ppm (1H, m), 3,3 ppm (l1H, m), 4,5 ppm (2H, q).,

9,3 ppme (1H, m)

Paso 7

De acuerdo con M9, 0,434 g (1,8 mmol) de a&clido 5-sec-butil-2-
etil~-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 0,309
g (1,8 mmol) de clorhidrato de 2-amincacetofenona para dar una
amida cruda de tipo € (ver el esquema 1)

MSs (ES+), m/z = 359

Paso 8

De acuerdo con M12, 0,65 g (1,8 mmol) de la amida C (ver el
esquema 1) se refluye en etanocl con 3,25 g (5 eq ) de
dihidratoc de cloruro de estaflo para dar 0,14 g (25%) del
producto D esperado (ver el esquema 1)

MS (ES+), m/z = 311

'H NMR (CDCly, 400 MHz)

7,9 ppm (2H, m), 7,4 ppm (3H, m), 7,2 ppm (1H, m), 4,5 ppm

(24, q), 4,1 ppm (2H, t), 3,1 ppm (1H, m), 1,8 ppm (1H, m),
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1,7 ppm (1H, m), 1,4 ppm (3H, t), 1,3 ppm (3H, d), 0,8 ppm

(3H, t)

EJEMPLO 69

() 3-sec-Butil-l-etil-5-pirid-4-11-6, 7-diyhidro-1H~
pirazolo[4, 3-e]l {1,4]diazepin-8-ona

(R1 = sec-butilo, Rz = etilo, Ry = 4-piridilo)

Sintesis del pirazol ver los pasos 1, 2, 3, 5 y 6 del Ejemplo

68

Paso 7

De acuerdo con M9, 0,434 g (1,8 mmeol} de &cido 5-sec-butil-2-
etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 0,376
g (1,8 mmol) de clorhidrato de 2-amino-l-pirid-4-iletanona (J
Med Chem , 38, 17, 3342-3350, 1995, J Amer Chem Soc , 67,
1468-1472, 1945) para dar una amida cruda de tipo C (ver el
esquema 1)

MS (ES+), m/z = 359,8

Paso 8

De acuerdo con Ml12, 0,65 g (1,8 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,25 g (5 eq ) de
dihidrato de cloruro de estafio para dar 0,135 g (24%) del

roducto D esperado (ver el esquema 1)

m mba Aa F nd hAn o&%~_00 RO/
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MS (ES+), m/z = 312 \

'H NMR (CDCl;, 400 MHz)

8,8 ppm (2H, 4), 7,8 ppm (2H, d), 7,2 ppm (1H, m), 4,6 ppm
{2, q), 4,1 ppm (2H, d), 3,1 ppm (iH, m), 1,9 ppm (1H, m),
1,7 ppm (1H, m), 1,5 ppm (3H, t), 1,4 ppm (3H, d), 0,9 ppm

(3H, q)

EJEMPLIO 70

() 3-sec-Butil-5-fenil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona

(R, = sec-butilo, Rz = propilo, Rs = fenilo)

Sintesis del pirazol ver los pasos 1, 2, y 3 del ejemplo 68 y

los siguientes pasos 5 y 6

Paso 5

De acuerdo con M5, 4,90 g (66,32 mmol) de Li.CO; se agregan,
bajo una corriente de nitrégeno, a una solucidn de 6,4 g
(26,53 mmol) del compuesto A7 (ver el esquema 1) en 110 ml de
DMF anhidro, luego se agregan 6,5 ml (66,32 mmol) de
yodopropano El medio de reaccién se calienta a 60°C durante
24 horas Se enfria a temperatura ambiente y luego se vierte
en 100 ml de HC1l (1,2 N), la exotermicidad se controla con un
bafic de hielo Después de extraer con diclorometano (3 veces

100 ml}), la fase orginica obtenida se lava con solucién de

AT mad wmada 1TAH =710 e marma mabkhiema Rla ON e mavrarnawma hambka
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secarse para dar 7 g de un compuesto aceitoso El produto se
purifica mediante cromatografia ré&pida (gradiente 70/30 a
60/40 de heptano/CHCl;) para dar 5 g (66%) de un aceite
incoloro que se cristaliza (compuesto A5, ver el esquema 1)

Rf (50/50 de heptano/CH,Cl:) = 0,3

'H NMR (CDCli;, 400 MHz)

0,90 ppm (6H, m), 1,25 ppm (3H, m), 1,40 ppm (3H, m), 1,60 ppm
(l1H, m), 1,80 ppm (3H, m), 3,30 ppm (1H, m), 4,25 ppm (2H, q)

4,40 ppm (2H, q)

Paso 6

4,94 g (18,41 mmol) del compuesto A5 (ver el esquema 1) se
disuelven en 21 ml de metanol, luego se agrega una solucidén de
1,1 g (27,61 mmol) de hidréxido de sodio en 21 ml de agua
Esta mezcla se agita a temperatura ambiente durante 2 horas
Después de evaporar el metanol, el residuo se recoge en CH.Cl,,
Sse agrega un volumen idéntico de agua, luego se agrega #acido
clorhidrico concentrado (36%) a pH &cido, con agitaciétn La
fase orgénica se seca sobre Na;SO, y se concentra para dar 4,5
g (96%) de un polvo blanco (compuesto A, ver el esquema 1)

'H NMR (CDCls, 400 MHz)

0,9 ppm (6H, m), 1,3 ppm (3H, 4d), 1,6 p‘Em (1H, m) 1,8 ppm
(1H, m), 1,9 ppm (2H, m) 3,3 ppm (1H, m), 4,4 ppm (2H, q),

7,6 ppm (1H, m)
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Paso 7

De acuerdo con M9, 0,46 g (1,8 mmol) de Acido 5-sec-butil-4-
nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con 0,3)
g (1,8 mmol) de clorhidrato de 2-aminoacetofenona para dar una
amida cruda de tipo C (ver el esquema 1)

MS (ES+), m/z = 373

Paso 8

De acuerdo con M1l2, 0,67 ¢ (1,8 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,35 g (5 eq ) de
dihidrato de cloruro de estafio para dar 0,035 g (6%) del
producto D esperado (ver el esquema 1)

M5 (ES+), m/z = 325

'H NMR (CDCli, 400 MHz)

7,9 ppm (2H, m), 7,5 ppm (3H, m), 6,7 ppm (1H, m), 4,5 ppm
{2, m), 4,1 ppm (2H, m), 3,1 ppm (1H, m), 2,0 ppm a 1,6 ppm

(44, m), 1,4 ppm (3H, d), 0,9 ppm (6H, m)

EJEMPLO 71

() 3-sec-Butil-l1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo{4,3-e][1,4]diazepin-8~ona

(R, = sec-butilo, R; = propilo, Ry = 4-piridilo)

Sintesis del pirazol ver los pasos 1, 2, 3, 5, 6 del Ejemplo

70
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De acuerdo con M9, 0,46 g (1,8 mmol) de &acido 5-sec-butil-4-

Paso 7

nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con
0,376 g (1,8 mmol) de clorhidrato de 2-amino-l-pirid-4-
iletanona (J Med Chem , 38, 17, 3342-3350, 1995, J Amer

Chem Soc , 67, 1468-1472, 1945) para dar una amida cruda de
tipo C (ver el esquema 1)

MS (ES+), m/z = 373,6

Paso 8

De acuerdo con M12, 0,62 g (1,66 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,36 g (5 eq ) de
dihidrato de cloruro de estafio para dar 0,1 g (17,3%) del
producto D esperadeo (ver el esquema 1)

punto de fusién, 110°C

MS (ES+), m/z = 325,8

'H NMR (CDCls, 400 MHz)

8,7 ppm (2H, d4), 7,7 ppm (2H, d), 7,0 ppm {(1H, t), 4,5 ppm
(2, q), 4,0 ppm (2H, d), 3,1 ppm (1H, m), 1,9 ppm (2H, m),
1,8 ppm (1H, m), 1,7 ppm (1H, m), 1,3 ppm (3H, d), 0,9 ppm

(34, m), 0,8 ppm (3H, m)

EJEMPLO 72
3-Ciclohexil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo-[4, 3-

elll 41diazenin-8-nona
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(R; = ciclohexilo, R; = etilo, Ry = fenilo)

Sintesis del pirazol ver los siquientes pasos 1,2, 3, 5y 6

Paso 1

2,46 g (107 mmol) de sodic se disuelven en porciones en 250 ml
de etanol anhidro bajo nitrdgeno, a temperatura ambiente Se
agregan 14,52 ml (107 mmol) de oxalato de dietilo en 60 ml de
etanol anhidro Se agregan 15 g {107 mmol) de
acetilciclohexano La mezcla de la reaccibétn se refluye durante
3 horas, bajo nitr6égeno y con agitaciétn y luego se evapora
hasta secarse, el residuo se recoge en 300 ml de HC1l (1,2 N) y
luego se extrae con éter dietilico (3 veces 200 ml) La fase
organica se seca sobre sulfato de sodio y luego se concentra
para dar 23,2 g (96%) de un acelte incoloro (compuesto Al, ver
el esquema 1)

Rf (60/40 de CH»Cl;/n-heptano) = 0,1

'H NMR (CDCl;, 400 MHz)

1,3 ppm (BH, m), 1,8 ppm (5H, m), 2,35 ppm (1H, m), 4,3 ppm

(2H, q), 6,4 ppm (1H, s), 14,6 ppm (1H, m)

Paso 2

7 g (104 mmol) de hidrdxido de potasio se disuelven en 110 ml
de aqua y el medio de reaccién se enfria a 0°C Se agregan 25
g (110 mmol) del compuesto Al (ver el esquema 1) en porciones

v 1a mercla Be aaita dourante 15 minatos a 0°C Se aogregan 13 §
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g {104 mmol) de sulfato de hidrazina y la mezcla luego se
agita durante 20 minutos a 0°C Se agita a temperatura
ambiente durante toda la noche, después de lo cual se agregan
200 ml de agua y la mezcla se extrae con diclorometano (3 x
200 ml) La fase organica obtenida se lava con una solucién de
NaCl saturado (1 x 200 ml) y luego se seca sobre sulfato de
sodio y se concentra Se obtienen 23,4 g de un polvo

El producto se purifica mediante cromatografia rapida
(gradiente 97/3 a 90/10 de CH;Clz/acetona) para dar 15 g
(61%) de un polvo blanco (compuesto A6, ver el esquema 1)

Rf (95/5 de CH.Cl/acetona) = 0,3

'H NMR (CDCls, 400 MHz)

1,35 ppm (8H, m), 1,7 ppm (3H, m), 1,95 ppm (2H, m), 2,7 ppm

(1H, m) 4,3 ppmn (2H, q), 6,6 ppm (1H, s), 11,8 ppm (1H, m)

Paso 3

De acuerdo con M3, 12,77 g (54,93 mmol) de nitrato de
cobre (II) hemipentahidratado (2,5 H:0) y 100 ml de anhidrido
trifluoroacético se introducen en un matraz de base circular,
la mezcla se agita bajo nitrégeno durante 5 minutos y se
agregan 11,1 g del compuesto A6 (ver el esquema 1) (49,93
mmol) disueltos en 100 ml de cloroformo Esta mezcla se
refluye con agitacién y bajo nitrébgeno durante 5 horas
Después de la evaporacidn hasta secarse, se obtienen 18,6 g de

mn acreite armlado Fsate nroducto se recoage en 200 ml de HCI
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(108) y luego se extrae con éter dietilico (3 veces 300 ml) y
la fase orgénica se seca y se concentra para dar 16,1 g de un
aceite 1incoloro Este producto se purfifica mediante
cromatografia rapida (98/2 de CHzClz./acetona para dar 7,1 g
(53%) de un polvo blanco {(compuesto A7, ver el esquema 1)

Rf (97/3 de CHxCl,/acetona) = 0,3

H NMR (CDCls, 400 MHz)

1,40 ppm (8H, m), 1,8 ppm (3H, m), 2,0 ppm (2H, m), 3,3 ppm

(1H, m), 4,4 ppm (2H, q), 8,85 ppm (1H, m)

Paso 5

De acuerdo con M4, 1,02 g (3,81 mmol) del compuesto A7 (ver el
esquema 1) y 0,5 ml (3,81 mmol) de sulfato de dietilo se
introducen en un matraz de base circular y la mezcla se
refluye luego con agitacién y bajo nitrégeno durante 1 hora 30
minutos Después de enfriar a temperatura ambiente, se agregan
6 g de hielo y 15 ml de HCl (10%) y la mezcla se agita y luego
se extrae con diclorometano (3 veces 40 ml) La fase orgénica
se seca y se concentra para dar 1,1 g de un aceite incoloro
Este produto se purifica mediante cromatografia rapida (5/5 de
CH;Clz/heptano) para dar 0,53 g (53%) de un polvo blanco
(compuesto A5, ver el esquema 1)

Rf (9/1 de ciclohexano/acetato de etilo) = 0,3

1H NMR (CDCls, 400 MHz)
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i,4 ppm (11K, m), 1,8 ppm (3H, m), 1,95 ppm (2H, m) 3,1 ppm O

(1H, m), 4,25 ppm (2H, q), 4,5 ppm (2H, q) @

Paso 6

5,07 g (17,16 mmol) del compuesto A5 (ver el esquema 1) se
disuelven en 20 ml de metancol, luego se agrega una solucidn de
1,03 g (25,75 mmol) de hidréxido de sodio en 20 ml de agua

Esta mezcla se agita a temperatura amblente durante 2 horas

Después de evaporar el metanol, el residuo se recoge en CHzClgz,
se agrega un volumen idéntico de agua, luego se agrega acido
clorhidrico concentrado (36%) a pH &acido, con agitaciétn La
fase organica se seca sobre Na;SO; y se concentra para dar 4,6
g (1008%) de un polvo blanco (compuesto A, ver el esquema 1)

'H NMR (CDCl;, 400 MHz)

1,1 ppm a 1,5 ppm (8H, m) 3,0 ppm (1H, m), 4,5 ppm (2H, q).

8,4 ppm (1H, m)

Paso 7

De acuerdo con M9, 0,48 g (1,8 mmol) de acido 5-ciclohexil-2-
etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 0,31 g
(1,8 mmol) de clorhidratoc de 2-aminocacetofenona para dar una
amida cruda de tipo C (ver el esgquema 1)

MS (ES+), m/z = 384,9

Paso 8
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De acuerdo con M12, 0,69 g (1,8 mmol) de la amida C (ver el \
esquema 1) se refluye en etanol con 3,46 g (5 eq ) de
dihidrato de cloruro de estafic para dar 0,103 g (178) del
producto D esperadoc (ver el esquema 1)

MS (ES+), m/z

337

H NMR (CDCl;, 400 MHZz)

8,0 ppm (2H, m), 7,4 ppm (3H, m),‘ 7,1 ppm (1H, m), 4,5 ppm
(24, q), 4,1 ppm (2H, d), 3,0 ppm (1H, m), 2,0 ppm (2H, m),

1,8 ppm (2H, m), 1,7 ppm (2H, m), 1,5 ppm a 1,2 ppm (7H, m)

EJEMPLO 73

3-Ciclohexil-l-etil-5-pirid-4-11-6, 7-dihidro-1H-pirazolol[4,3-
e} [1,4]dlazepin-8-ona

(R, = ciclohexilo, Rz = etile, Ry = 4-piridilo)

Sintesis del pirazol ver los pasos 1, 2, 3, 5 v 6 del ejemplo

72

Paso 7

De acuverdo con M9, 0,48 g (1,8 mmol) de &cido 5-
ciclohexiletil-4-nitro-2H-pirazol-3-carboxilico (A} reacciona
con 0,376 g (1,8 mmol) de clorhidrato de 2-amino-l1-pirid-4-
iletanona (J Med Chem , 38, 17, 3342-3350, 1995 J OBAmer
Chem Soc , 67, 1468-1472, 1945) para dar una amida cruda de
tipo C (ver el esquema 1)

MS (FS+Y m/7 = 38% 9
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De acuerdo con M12, 0,63 g (1,63 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,12 g (5 eq ) de
dihidrato de cloruro de estaflo para dar 0,092 g (15%) del
producto D esperado (ver el esquema 1)

punto de fusién, 126°C-127°C

MS (ES+), m/z = 338

'H NMR (CDCls, 400 MHz)

8,6 ppm (2H, d), 7,7 ppm (2H, d), 7,4 ppm (1H, t), 4,5 ppm
(2, q), 4,0 ppm (2H, d), 2,9 ppm (1K, m), 1,9 ppm (2H, m),
1,8 ppm (2H, m), 1,6 ppm {(2H, m), 1,4 ppm (3H, m), 1,3 ppm

{4H, m)

EJEMPLO 74

3-Ciclohexil-5-fenil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
elll,4]diazepin-8-cna

(R = ciclohexilo, Rz = propilo, R3 = fenilo)

Sintesis del pirazol ver los pasos 1, 2, y 3 del ejemplo 72 y

los sigulentes pasos 5 y 6

Paso 5

De acuerdo con M5, 2,07 g (28,06 mmol) de LiCO; se agregan,
bajo una corriente de nitrégeno, a una solucién de 3 g (11,22
mmol) del compuesto A7 (ver el esquema 1) en 60 ml de DMF

anhidro Tnean se aareagan 7 73 ml (28 06 mmol) de wvodonronann
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El medio de reaccién se calienta a 60°C durante 48 horas é.b
Después de enfriar a temperatura ambiente, la mezcla se vierte
en 100 ml de HC1 (1,2 N) y la exotermicidad se controla con un
bafio de hielo La mezcla se extrae con diclorometano (3 veces
100 ml) y la fase organica obtenida se lava con solucién de
NaCl saturado (100 ml), se seca sobre NaSO, y Se concentra
para dar 3,6 g de un compuesto aceitoso Este produto se
purifica mediante cromatografia répida (gradiente 70/30 a
30/70 de heptano/CH;Cl;) para dar 2,85 g (82%) de un aceite
incoloro que se cristaliza (compuesto A5, ver el esquema 1)

Rf (60/40 de heptano/CH,Cl,) = 0,3

'H NMR (CDCl;, 400 MHz)

0,9 ppm (3H, t), 1,45 ppm (6H, m), 1,5 ppm (2H, m), 2,85 ppm

{74, m), 3,1 ppm (1H, q) 4,1 ppm (2H, q) 4,4 ppm (2H, q)

Paso 6

2,85 g (9,21 mmol) del compuesto AS (ver el esquema 1) se
disuelven en 10 m]l de metanol, luegoc se agrega una solucidn de
0,55 g (13,81 mmol) de hidrdéxido de sodio en 10 ml1 de agua La
mezcla se agita a temperatura ambiente durante 2 horas
Después de evaporar el metanol, el residuo se recoge en CHzCl,,
se agrega un volumen idéntico de agua, luego se agrega acido
clorhidrico concentrado (36%) a pH &cido, con agitacién La
fase orgédnica se seca sobre Na;S0, y se concentra para dar 2,52

a [(97%) de " nDolvo blanco {(comomesto A ver el esauema 1)
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0,9 ppm (3H, m), 1,2 ppm a 1,6 ppm (5H, m), 1,7 ppm a 2,0 ppm

(7TH, m), 3,1 ppm (1H, m), 4,4 ppm (2H, q), 6,7 ppm (1H, m)

Paso 7

De acuerdo con M9, 0,5 g (1,8 mmol) de &cido 5-ciclochexil-4-~
nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con 0,31
g (1,8 mmol) de clorhidrato de 2—-aminoacetofenona para dar una
amida cruda de tipo C (ver el esquema 1)

MS (ES+), m/z = 399

Paso 8

De acuerdo con M12, 0,72 g (1,8 mmol) de la amida C (ver el
esquema 1) se refluye en etanocl con 3,59 g (5 eq ) de
dihidrato de cloruro de estafio para dar 0,172 g (27%) del
producto D esperado (ver el esquema 1)

MS (ES+), m/z = 351

'H NMR (CDCli, 400 MHz)

7,8 ppm (2H, m), 7,4 ppm (4H, m), 4,5 ppm (2H, q), 4,0 ppm
(24, d), 2,9 ppm (1H, m), 1,9 ppm a 1,7 ppm (10H, m), 1,3 ppm

(2H, m), 0,9 ppm (3H, t)

EJEMPIO 75
3-Ciclohex1l-1-propil-5-pirid-4-i1-6, 7-dihidro-1H-

nirazolold 3=21l1 41diazenin-8~0nAa
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(R, = ciclohexilo, R; = propilo, Ra = 4-piridilo)
Sintesis del pirazol ver los pasos 1,2, 3, 5 y 6 del Ejemplo

74

Paso 7

De acuerdo con M9, 0,5 g (1,8 mmol) de acido 5-ciclohexil-4-
nitro~2H-pirazol-3-carboxilico (A) reacciona con 0,376 g (1,8
mmol) de clorhidrato de 2-amino-1l-pirid-4-iletanona (J Med
Chem , 38, 17, 3342-3350, 1995, J Rmer Chem Soc , 67, 1468-
1472, 1945) para dar una amida cruda de tipo C (ver el esquema
1)

MS (ES+), m/z = 400

Paso 8

De acuerdo con M12, 0,65 g (1,63 mmol) de la amida C (ver el
esquema 1) 8se refluye en etanol con 3,24 g (5 eaq ) de
dihidrato de cloruro de estafic para dar 0,055 g (98,6%) del
producto D esperado (ver el esquema 1)

punto de fusién 152°C-153°C

MS (ES+), m/z = 352

'H NMR (CDC1l;, 400 MHz)

8,7 ppm (2H, &), 7,7 ppm (2H, d), 6,9 ppm (1H, t), 4,4 ppm
(2H, m), 4,5 ppm (2H, d), 2,9 ppm (1H, m), 1,9 ppm a 1,6 ppm

(10H, m}, 1,3 ppm (2H, m), 0,8 ppm (3H, t)
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EJEMPLO 76 '&)
3-Ciclohexilmetil-l1-etil-5-pirid-4-i11-6, 7-dihidro~-1H- ‘(2)
pirazolo[4,3-e] [1,4]diazepin-8-0ona

(Ri = ciclohexilmetilo, Rz = etilo Rj; = 4-piridilo)

Sintesis del pirazol ver los siguientes pasos 1, 2, 5, 3y 6

Paso 1

4,33 g (188,26 mmol) de sodio se disuelven en porciones en 200
ml de etanocl anhidro bajo nitrégeno, a temperatura ambiente
Se agregan 25,6 ml (188,26 mmol) de oxalato de dietilo en 50
ml de etanol anhidro Se agregan 24 g (171,11 mmol) de
acetonllciclohexano La mezcla de 1la reaccibédn se refluye
durante 3 horas, bajo nitrbdgeno y con agitacién y luego se
evapora hasta secarse, el residuoc se recoge en 300 ml de HCl
(1,2 N) v luego se extrae con éter dletilico (3 veces 200 ml)
La fase organica se seca sobre sulfato de sodio y luego se
concentra para dar 42,6 g (92%) de un aceite incoloro
(compuesto Al, ver el esquema 1)

Rf (99/1 de CH,Cl:/n-heptano) = 0,5

'H NMR (CDCls, 400 MHz)

1,0 ppm (2H, m), 1,25 ppm (3H, m), 1,4 ppm (3H, m), 1,7 ppm
(64, m}, 1,8 ppm (1H, m), 2,35 ppm (2H, d), 4,4 ppm (2H, q),

6,3 ppm (1H, s) 14,6 ppm (1H, m)

Pasn 2
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12,9 g (195,4 mmol) de hidrbéxido de potasio se disuelven en \58(
250 ml de agua y el medio de reaccidn se enfria a 0°C Se
agregan 42,6 g (177 mmol) del compuesto Al (ver el esquema 1)
en porciones y la mezcla se agita durante 30 minutos a 0°C Se
agregan 25,37 g (195 mmol) de sulfato de hidrazina y la mezcla
luego se agita durante 20 minutos a 0°C Se agita a
temperatura ambilente durante toda la noche, después de lo cual
se agregan 200 ml de agua y 1la mezcla 8e extrae con
diclorometano (3 x 200 ml) La fase organica obtenida se lava
con una solucidén de NaCl saturado (1 x 200 ml) y luego se seca
sobre sulfato de sodlo y se concentra Se obtienen 40 g de un
polvo

El producto se purifica mediante cromatografia rapida (99/1 a
95/5 de CHClz/acetona) para dar 20,7 g (50%) de un polvo
blanco (compuesto 6, ver el esquema 1)

Rf (97/3 de CH;Cl,/acetona) = 0,3

'H NMR (CDCl;, 400 MHz)

0,9 ppm (B8H, m) 1,2 ppm (4H, m) 1,4 ppm (3H, m), 1,65 ppm

(6H, m), 2,6 ppm {(H, d), 6,6 ppm (1H, s), 10,5 ppm (1H, m)

Paso 5

De acuerdo con M4, 8,5 g (36 mmol) del compuesto A6 (ver el
esquema 1) y 2,38 ml (18 mmol) de sulfato de dietilo se
introducen en un matraz de base circular y la mezcla se

ralienta 1nean a 125°C=130°C con aagitaciédn v baia nitrégena
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durante 4 horas Después de enfriar a temperatura ambiente, se@
agregan 120 g de hielo y 120 ml de HC1l (1,2 N) con agitacién y
la mezcla resultante se extrae con diclorometano (3 veces 250
ml) La fase orgidnica se seca y se concentra para dar 10,81 g
de un aceite marrédn Este produto se purifica mediante
cromatografia rédpida (9/1 de ciclohexano/acetatc de etilo)
para dar 5,76 g (60%) de un polvo blanco (compuesto A8, ver el
esguema 1)

Rf (80/20 de ciclohexano/acetato de etilo) = 0,3

'H NMR (CDCly, 400 MHz)

0,9 ppm (2H, m), 1,2 ppm (4H, m), 1,4 ppm (5H, m), 1,60 ppm
(6H, m), 2,5 ppm (2H, d), 4,35 ppm (2H, q), 4,5 ppm (2H, q),

6,6 ppm (1H, s8)

Paso 3

De acuerdo con M3, 20,7 g (89,95 mmol) de nitrato de cobre(II)
hemipentahidratado (2,5 H20) Y 100 ml de anhidrido
trifluoroacético se introducen en un matraz de base circular,
la mezcla se agita bajo nitrbgeno durante 5 minutos y se
agregan 17 g del compuesto A8 (80,87 mmol) disueltos en 100 ml
de cloroformo Esta mezcla se refluye con agitacién y baljo
nitrégeno durante 5 horas Este producto se purifica mediante
cromatografia ré&pida (98/2 de CH:Cl,/acetona) para dar 20 g de
un aceite azulado Este producto se recoge en 200 ml de HCl

i1 2 XY v Tuean se extrae con &ter diatilien (3 vecas 300 mld
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y la fase orgédnica se seca y se concentra para dar 16,81 g @\
(70%) de un aceite incoloro (compuesto A5, ver el esquema 1)

MS (Es+), m/z = 309,90

Rf (70/30 de heptano/CH;Clz) = 0,3

H NMR (CDCly, 400 MHz)

1,0 ppm (2H, m), 1,2 ppm (3H, m), 1,4 ppm (3H, m), 1,45 ppm
(36, m), 1,7 ppm (6H, m), 2,8 ppm (2H, d) 4,3 ppm (2H, q).

4,5 ppm (2H, q)

Paso 6

8,3 g (33,80 mmol) del compuesto A5 (ver el esquema 1) se
disuelven en 40 ml de metanol, luego se agrega una solucidn de
2 g (50,7 mmol) de hidréxido de sodio en 40 ml de agua Esta
mezcla se agita a temperatura ambiente durante 2 horas
Después de evaporar el metanol, el residuo se recoge en CH;Cl.,
se agrega un volumen 1idéntico de agua, luego se agrega Aacido
clorhidrico concentrado (36%) a pH Aacido, con agitacién La
fase orginica se seca sobre Na;S0, y se concentra para dar 7,5
g (98%) de un polvo blanco (compuesto A, ver el esquema 1)

'H NMR (CDCly, 400 MHz)

1,0 ppm (2H, m), 1,2 ppm (3H, m), 1,5 ppm (3H, t), 1,7 ppm

{(6H, m), 2,8 ppm (2H, d), 4,6 ppm (2H, q), 8,55 ppm (1H, m)

Paso 7
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De acuerdo con M9, 0,281 g (1,8 mmol) de A&cido 5-&
ciclohexilmetil-2-etil-4-nitro-2H-pirazol-3-carboxilico (A)
reacciona con 0,376 g (1,8 mmol) de clorhidrato de 2Z2-amino-l-
pirid-4-iletanona (J Med Chem , 38, 17, 3342-3350, 19595, J

Amer Chem Soc , 67, 1468-1472, 1945) para dar una amida
cruda de tipo C (ver el esquema 1)

MS (ES+), m/z = 400,01

Paso 8

De acuerdo con M12, 0,61 g (1,53 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,02g (5 eq ) de dihidrato
de cloruro de estafio para dar 0,073 g (12%) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 352,32

H NMR (CDCly, 400 MHz)

8,7 ppm (2H, d), 7,8 ppm (3H, d), 7,3 ppm (1H, t), 4,6 ppm
(2H, q), 4,1 ppm (2H, d), 2,7 ppm (2H, d), 1,7 ppm (6H, m),

1,5 ppm (3H, t), 1,3 ppm a 1,0 ppm (5H, m)

EJEMPLO 77

3~Ciclohexilmetil-5-fenil-1-propil-6, 7-dihidro-1H-

pirazolo[4, 3-e] [1,4]diazepin-8-0na

(R; = ciclohexilmetilo, R; = propilo, Ry = fenilo)

Sintesis del pirazoclo ver los pasos 1 y 2 del ejemplo 76 y

1os siaiientes nazns B 3 v 6



188 :
%

A

Paso 5 @

De acuerdo con M5, 3,9 g (52,89 mmol) de L1,CO; se agregan,
bajo una corriente de nitrégeno, a una solucidén de 5 g (21,16
mmol) del compuesto A6 (ver el esquema 1) en 100 ml de DMF
anhidro, luego se agregan 5,2 ml (52,89 mmol) de yodopropano

El medio de reaccién se calienta a 70°C durante 48 horas

Después de enfriar a temperatura ambiente, la mezcla se vierte
en 100 ml1 de HC1l (1,2 N} y la exotermicidad se controla con un
bafio de hielo La mezcla se extrae con diclorometano (3 veces
200 ml) y la fase organica obtenida se lava con solucién de
NaCl saturado (200 ml), se seca Ssobre Na;SO, y se concentra
para dar 5,8 g de un aceite marr6n Esate produto se purifica
mediante cromatografia réapida (gradiente 50/50 a 30/70 de
heptano/CH,Cl;) para dar 1,15 g (20%) de un aceite incoloro que
se cristaliza (compuesto A8, ver el esquema 1)

Rf (60/40 de heptano/CH:Cl:;) = 0,3

'H NMR (CDCls, 400 MHz)

0,9 ppm (5H, m), 1,2 ppm {(3H, m), 1,4 ppm (3H, m) 1,7 ppm
(6H, m), 1,8 ppm (2H, m), 2,5 ppm {(2H, d) 4,3 ppm (2H, q)

4,5 ppm (2H, q)., 6,6 ppm (1H, 3)

Paso 3
De acuerdo cn M3, 0,96 g (4,13 mmol) de nitrato de cobre(II)
hemipentahidratado (2,5 H20) y 20 ml de anhidrido

rrifluoroacétricn se introaducen en 1n matraz de hase circular v
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la mezcla se agita bajo nitrdgeno durante 5 minutos, luego se
agregan 1,15 g del compuesto A8 (ver el esquema 1) (4,13 mmol)
disueltos en 20 ml de cloroformo Esta mezcla se refluye, con
agitaciébn y bajo nitrégeno, durante 3 horas Este producto se
recoge en 10 g de hielo y 40 ml de HCl (10%) y luego se extrae
con diclorometano (3 veces 100 ml) y la fase orgédnica se seca
y se concentra para dar 1,3 g de un aceite incoloro El
producto se purifica mediante cromatografia rapida (gradiente

70/30 a 50/50 de heptano/CH,Cl;) para dar 1,08 g (80%) de un
polvo blanco (compuesto A5, ver el esquema 1)

Rf (60/40 de heptano/CH:Cl.) = 0,3

'H NMR (CDCl;, 400 MHz)

0,9 ppm (3H, m}, 1,0 ppm 2 1,3 ppm (5H, m), 1,4 ppm (3H, m),
1,7 ppm (6H, m), 1,9 ppm (2H, m) 2,7 ppm (2H, d), 4,1 ppm

(24, t), 4,5 pem (2H, q)

Paso 6

l g (3,09 mmol) del compuesto A5 (ver el esquema 1) se
disuelven en 5 ml de metanol, luego se agrega una solucibédn de
0,185 g (4,64 mmol) de hidréxido de sodio en 5 ml de agua La
mezcla se aglita a temperatura ambiente durante 2 horas
Después de evaporar el metanol, el residuo se recoge en CHyCl,,
se agrega un volumen idéntico de agua, luego se agrega Acido

clorhidrico concentrado (36%) a pH &acido, con agitaciédn 1lLa
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fase organica se seca sobre Na2,S0, y se concentra para dar 0,89
g (97%) de un polvo blanco (compuesto A, ver el esquema 1)

'H NMR (CDCliy, 400 MHz)

0,9 ppm a 1,0 ppm (5H, m), 1,2 ppm (3H, m) 1,4 ppm (3H, m),
1,6 ppm (6H, m), 1,9 ppm (2H, m), 2,7 ppm (2H, d), 4,1 ppm

(2H, t), 4,5 ppm (2H, q)

Paso 7

De acuerdo con M9, 0,463 g (1,57 mmol) de &cido 5-
ciclchexilmetil-4-nitro-2-propil-28H-pirazol-3-carboxilico {A)
reacciona con 0,269 g (1,57 mmol) de clorhidrato de 2-
aminoacetofenona para dar una amida cruda de tipo C (ver el
esquema 1)

M5 (ES+), m/z = 413,04

Paso 8

De acuerdo con M12, 0,65 g (1,57 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 3,24 g (5 eq) de
dihidrato de cloruro de estaflo para dar 0,092 g (14%) del
producto D esperado (ver el esquema 1)

MS (ES+), m/z = 364,90

'H NMR (CDCla, 400 MHz)

8,0 ppm (2H, m), 7,5 ppm (3H, m), 6,4 ppm (1H, s), 4,5 ppm
{24, d), 2,7 ppm (2H, d), 1,9 ppm {(2H, m), 1,7 ppm (6H, m),

1 3voma 8 nom (BH m
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3-Ciclohexilmetil-l1-propil-5-pirid-4-11-6, 7-dihidro-1H-

EJMPLO 78

pirazolo{4,3-e][1l,4]diazepin-8-ona
(Ry = ciclohexilmetilo, R = propilo, Rs = 4-piridilo)
Sintesis del pirazol ver los pasos 1, 2, 5, 3 y 6 del ejemplo

77

Paso 7

De acuerdo con M9, 0,464 g (1,57 mmol) de é&cido 5-
ciclohexilmetil-4-nitro~-2-propil-2H-pirazol-3-carboxilico (A)
reacciona con 0,328 g (1,57 mmol) de clorhidrato de 2-amino-1-
pirid-4-iletanona (J Med Chem , 38, 17, 3342-3350, 1995, J

Amer Chem Soc , 67, 1468-1472, 1945) para dar una amida
cruda de tipo C (ver el esquema 1)

Ms (ES+), m/z = 414,02

Paso 8

De acuerdo con M12, 0,59 g (1,43 mmol) de la amida C {(ver el
esquema 1) se refluye en etancl con 2,92 g (5 eq ) de
dihidrato de cloruro de estafio para dar 0,101 g (15,4%) del
producto D esperado (ver el esquema 1)

MS (ES+), m/z = 366,38

'H NMR (CDCls, 400 MHZz)
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8,7 ppm (2H, d) 7,7 ppm (2H, d) 6,9 ppm (1H, m), 4,5 ppm
(2H, m), 4,0 ppmn (2H, d4), 2,7 ppm (2H, d), 1,8 ppm (3H, m},

1,7 ppm (54, m), 1,0 ppm a 0,8 ppm (8H, m)

EJEMP1O 79

3-Ciclohexilmetil-l1-etil-5-fenil-6, 7-dihidro-1B-pirazolo[4, 3~
e][1l,4]d1azepin~8-ona

{(Ri = ciclohexilmetilo, Rz = etilo, R; = fenilo)

Sintesis del plrazol ver los pasos 1, 2, 5, 3 y 6 del ejemplo

76

Paso 5

De acuerdo con M4, 8,5 g (36 mmol} del compuesto A6 (ver el
esquema 1) y 2,38 ml (18 mmol) de sulfato de dietilo se
introducen en un matraz de base circular y la mezcla se
calienta luego a 125°C-130°C, con agitacién y bajo nitrégeno
durante 4 horas Después de enfriar a temperatura ambiente, se
agregan 120 g de hielo y 120 ml de HC1l (1,2 N) con agitacién y
la mezcla resultante se extrae con diclorometano (3 wveces 250
ml) La fase orgénica se seca y se concentra para dar 10,81 g
de un aceite marrén Este produto se purifica mnmediante
cromatografia rapida (9/1 de ciclohexano/acetato de etilo)
para dar 5,76 g (60%) de un polvo blanco {(compuesto A8, ver el
esquema 1)

RT (B0O/20 de ciclinhexanon/acetatn de etiloy =0 3
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'H NMR (CDCls, 400 MHz) w
0,9 ppm (2H, m}, 1,2 ppm (4H, m), 1,4 ppm (5H, m), 1,6 ppm

(6H, m) 2,5 ppm (2H, d), 4,35 ppm (2H, q), 4,5 ppm (2H, q),

6,6 ppm (1H, s)

Paso 3

De acuerdo con M3, 20,7 g (89,95 mmol) de nitrato de cobre(II)
hemipentahidratado (2,5 H0) y 100 ml de anhidrido
trifluoroacético se introducen en un matraz de base circular,
la mezcla se agita bajo nitrébgeno durante 5 minutos y se
agregan 17 g del compuesto A8 (ver el esquema 1) (80,87 mmol)
disueltos en 100 ml de cloroformo Esta mezcla se refluye con
agitacién y bajo nitrdégeno durante 5 horas Este producto se
purifica mediante cromatografia rédpida (98/2 de CH,Cli/acetona)
para dar 20 g de un aceite azulado Este producto se recoge en
200 ml de HC1l (10%) y luego se extrae con éter dietilico (3
veces 300 ml) y la fase organica se seca y se concentra para
dar 16,81 g (70%) de un aceite incoloro (compuesto A5, ver el
esquema 1)

MS (ES+), m/z = 309,90

Rf (70/30 de heptano/CHxCl;) = 0,3

'H NMR (CDCl;, 400 MHz)

1,0 ppm (2H, m), 1,2 ppm (3H, m), 1,4 ppm (3H, m), 1,45 ppm
(3, m), 1,7 ppm (6H, m)}), 2,8 ppm (2H, d}, 4,3 ppm (2H, q)

4 5 nom (2H o)
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Paso 6 \&

8,3 g (33,80 mmol) del compuesto A5 (ver el esquema 1) se
disuelven en 40 ml de metanol, luego Se agrega una solucibdn de
2 g (50,7 mmol) de hidréxido de sodio en 40 ml de a&ua Esta
mezcla se agita a temperatura ambiente durante 2 horas

Después de evaporar el metanol, el residuo se recoge en CH;Cl,,
Se agrega un volumen idéntico de agua, lueqgo se agrega Aacido
clorhidrico concentrado (36%) a pH acido, con agitacién La
fase organica se seca sobre Na;S0, y se concentra para dar 7,5
g (98%) de un polvo blanco (compuesto A, ver el esquema 1)

'H NMR (CDCls;, 400 MHz)

1,0 ppm (2H, m) 1,2 ppm {(3H, m) 1,5 ppm (3H, t), 1,7 ppm

(6H, m), 2,8 ppm (2H, d), 4,6 ppm (2H, q) 8,55 ppm (1H, m)

Paso 7

De acuerdo con M9, 0,281 g (1,8 mmol) de Aacido 5-
ciclohexilmetil-2-etil-4-nitro-2H-pirazol-3-carboxilico (A)
reacciona con 0,309 g (1,8 mmol) de clorhidrato de 2-
aminoacetofenona para dar una am:ida cruda de tipo C (ver el
esquema 1)

MS (ES+), m/z = 399,60

Paso 8
De acuerdo con M12, 0,72 g (1,8 mmol) de la amida C (ver el

esmema 1) 8se refluve en etanaol ron 3 59 a (% ea) de
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dihidrato de cloruro de estafio para dar 0,132 g (21%) del
producto D esperado (ver el esquema 1)
MS (ES+), m/z = 350,9
'H NMR (CDCli, 400 MHz)
7,9 ppm (2K, m), 7,4 ppm (3H, m), 7,1 ppm (1H, m), 4,5 ppm
(21, t), 4,0 ppm (2H, d}, 2,6 ppm (2H, d), 1,9 ppm (3H, m),
1,6 ppm (S5H, m), 1,4 ppm (3H, m), 1,1 ppm (3H, m), 0,9 ppm
{(2H, m)

EJEMPLO 80
S5-terc-Butil-l1l-etil-3-isopropil-6, 7-dihidro-1H-pirazolol[4, 3-
e] [1,4]diazepin-8-ilidencianamida

(R = 1sopropilo, Rz = etilo, R; = terc-butilo)

Paso 10

De acuerdo con M13, 0,96 g (3,28 mmol) de 5-terc-butil-i-etil-
3-isopropil~6, 7-dihidro-1H-pirazolo{4, 3-e] [1,4]diazepin—-8-
tiona reacciona con 0,0984 g de 80% de hidruro de sodio en THF
en reflujo durante 1 hora, luego se agrega, a temperatura
ambiente, 0,245 ml de yoduro de metilo La mezcla se refluye
durante 2 horas para dar 1,14 g del metilsulfanilo G esperado
(ver el esquema 1)

Rf (95/5 de CH,Cl,/acetona) = 0,85

MS (ES+), m/z 307
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l g (3,26 mmol) del metilsulfanilo G (ver el esquema 1)
reacciona con 0,27 g (2 eq ) de cianamida para dar 0,825 g
(84%) del producto del tipo F esperado (ver el esquema 1)

Rf (95/5 de CH,Cl,/metanol) = 0,56

punto de fusién 243°C

MS (ES+), m/z = 301

'H NMR (CDCl;, 400 MHz)

8,6 ppm (1H, bs), 4,5 ppm (2H, q), 3,7 ppm (2H, bs), 3,2 ppm

(14, m), 1,4 ppm (3H, t), 1,3 ppm (6H, d), 1,25 ppm (9H, s8)

EJEMPLO Bl
1-Eti1l-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3~
e] [1,4]diazepin-8-ilidencianamida

(R = isopropilo, Rz = etilo, Rz = p-tolilo)

Paso 10

De acuerdo con M13, 0,61 g (1,87 mmol) de 1l-etil-3-isopropil-
5-p-tolil-6, 7-dihidro-1H-pirazolo[4,3-e][1,4]diazepin-B-tiona
reacciona con 0,056 g de 80% de hidruro de sodio en THF en
refilujo durante 1 hora, 1luego se agrega, a temperatura
ambiente, 0,14 ml de yoduro de metilo La mezcla se refluye
durante 2 horas para dar 0,71 g del metilsulfanilo G esperado
(ver el esquema 1)

Rf (95R/5 de CH-Clo/Jacatomal = 0 78
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MS (ES+), m/z = 341 {a

Paso 11

0,64 g (1,87 mmol) del metilsulfanlilo G (ver el esquema 1)
reacciona con 0,16 g (2 eq ) de cianamida para dar 0,43 g
(69%) del producto del tipo F esperado (ver el esquema 1)

Rf (95/5 de CH;Clz/metancl) = 0,48

punto de fusién 245°C

MS (ES+), m/z = 335

'H NMR (CDCls, 400 MHz)

8,86 ppm (1H, bs), 8,0 ppm (2H, d), 7,3 ppm (2H, d), 4,6 ppm
(24, q), 4,15 ppm (2H, bs), 3,3 ppm (1H, m), 2,4 ppm (3H, s).

1,5 ppm (3H, t), 1,4 ppm (6H, d)

EJEMPLO 82
1-Etil-3-1sopropil-5-(4-metoxifenil)-6, 7-dihidro-1H-
pirazolo{4,3-el[l,4]d1azepin-8-ona

(R, = isopropiloc, R; = etilo, Ry = 4-metoxifenilo)

Paso 7

De acuerdo con M10, 3,18 ¢ (14 mmecl) de &cido 2-etil-5-
isopropil-4-nitro-2H-plrazol-3-carboxilico (A) reacciona con
2,82 g (14 mmol) de clorhidrato de 2-amino-1- (4~
metoxifenil)etanona para dar 4,7 g (90%) una amida de tipo C

(ver el eaaciema 1)
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MS (ES+), m/z = 375 ‘\
H NMR (CDCls, 400 MHz) ‘.\9
8,0 ppm (2H, d), 7,7 ppm (1H, t), 7,0 ppm (2H, d), 4,95 ppm
(24, d), 4,25 ppm {2H, ), 3,9 ppm (3H, s), 3,55 (1H, m), 1,5

ppm (3H, t), 1,3 ppm {6H, d)

Paso 8

De acuerdo con M12, 4,7 g (12,5 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 14,2 g de dihidrato de
cloruro de estafio para dar 2,84 g (70%) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 327

REf (95/5 de CH,Cl,/MeOH) = 0,22

punto de fusién 150°C

'H NMR (DMSO, 400 MHz)

8,25 ppm (1H, t), 8,0 ppm (2H, d), 7,05 ppm (2H, d), 4,45 ppm
(2H, q), 4 ppm (2H, d), 3,85 ppm (3H, s8), 3,2 ppm {(1H, m),

1,35 ppm (3H, t), 1,3 ppm (6H, d)

EJEMPLO 83

Paso 9

1-Etil-5-(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4,3-
e] [1,4]ldiazepin-8-tiona

(Ry = metilo, Ry = etilo, Ry = 4-metoxifenilo)
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2,2 g (7,4 mmol) de 1l-etil-5-(4-metoxifenil)-3-metil-6,7-
dihidro-1H-pirazolo{4,3-e] [1,4]dlazepin-8-ona se refluye en
tolueno con 6 g (14,8 mmol) de reactivo de Lawesson para dar 2
g (87%) de un compuesto del tipo E esperado (ver el esquema
1)

Rf (95/5 de CH:Cl,/metanol) = 0,7

punto de fusién 209°C

315

1l

MS (ES+), m/z
H NMR (CDCl;, 400 MHz)

8,35 ppm (1H, bs), 7,95 ppm (2H, d) 6,95 ppm (2H, d), 6,8 ppm
(2H, q), 4,15 ppm (2K, bs), 3,9 ppm (3H, s), 2,4 ppm (3H, s),

1,5 ppm (3H, t)

EJEMPLO B4
1-Etil-3-metil-5-(4—-metoxifenil)-6, 7-dihidro-1H-pirazolo[4, 3-
e} [1,4)diazepin-8-ilidencianamida

(R1 = metilo, R; = etilo, R; = 4-metoxifenllo)

Paso 10

De acuerdo con M13, 1,75 g (5,6 mmol) de 1l-etil-5-(4-
metoxifenil)-3-metil-6,7-dihidro-1H-pirazolo{4, 3-

el [1,4}diazepln-8-tiona reacciona con 0,23 g de 60% de hidruro
de sodio en THF en reflujo durante 1 hora, luego se agrega, a

temperatura ambiente, 0,42 ml de yoduro de metilce La mezcla



200 3
W,

se refluye durante 2 horas para dar 2 g (100%) del
metilsulfanilo G esperado {(ver el esquema 1)
Rf (95/5 de CHCl./acetona) = 0,86

M5 (ES+), m/z = 329

Paso 11

2 g (6,1 mmol) del metilsulfanilo G ({(ver el esquema 1)
reacciona con 0,52 g (2 eq ) de cianamida para dar 0,33 g
(68%) del producto del tipo F esperado (ver el esquema 1)

Rf (95/5 de CH.Cl,/metanol) = 0,5

punto de fusién 265°C

MS (ES+), m/z = 323

'‘H NMR (DMSO, 400 MHz)

9,45 ppm (1H, bs), 8,1 ppm (2H, d), 7,1 ppm (2H, d), 4,45 ppm
(2H, @) 4,15 ppm (2H, bs), 3,85 ppm (3H, s), 2,3 ppm (3H, s),

1,35 ppm (3H, t)

EJEMPLO 85
3-Isopropil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4, 3-e][1,4]diazepin—-8-ona

(R, = 1sopropilo, Rz = propilo; Ry = 4{-metoxi-fenilo)

Paso 7
De acuerdo con M10, 3,38 g (14 mmol) de &cido 5-isopropil-4-
nitro=-?-nranil=-?H-nirarol=3=carboxilico (A} reacciona con 2 B2

___/'—'—'——_
M
\
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g (14 mmol}) de clorhidrato de 2-amino-l1-(4-metoxifenil)etanona

J

para dar 4,58 g (84%) una amida de tipo C (ver el esquema 1)

MS (ES+), m/z = 389

'H NMR (CDCl;, 400 MHz)

8,0 ppm (2H, d) 7,7 ppm (1H, t), 7,0 ppm (2H, d), 4,95 ppm
(2H, d), 4,25 ppm (2H, q), 3,9 ppm (3H, s), 3,55 (1H, m), 1,9

ppm (2H, m), 1,3 ppm (6H, d), 0,95 ppm (3H, t)

Paso 8

De acuerdo con Ml12, 4,58 g (16 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 13,3 g de dihidrato de
cloruro de estafio para dar 2,92 g (73%) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 341

'H NMR (IMSO, 400 MHz)

8,2 ppm (1H, t), 8,0 ppm (2H, d), 7,05 ppm (2H, d), 4,4 ppm
(2H, q), 4,0 ppm (2H, d), 3,85 ppm (3H, s), 3,2 ppm (1H, m),
1,8 ppm (2H, m), 1,3 ppm (6H, d)., 0,85 ppm (3H, t)

Rf (90/10 de CH;Cl:/acetona) = 0,37

punto de fusién 142°C

EJEMPLO 86
3-terc-Butil-l-etil-5- (4-metoxifenil) -6, 7-dihidro-1H-
pirazolol[4, 3-e] [1,4]diazepin-8-cna

R, = terc=-hutiln R» = atilno Ra = 4-metoxifenilo)
ﬁ

e, e ———
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Paso 7

De acuerdo con M10, 3,38 g (14 mmol) de &cido 5-terc-butil-2-
etil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 2,82 g
(14 mmol) de clorhidrato de 2-amino-1-(4-metoxifenil)etanona
para dar 4,92 g (50%) una amida de tipo C (ver el esquema 1)

MS (ES+), m/z = 389

'H NMR (CDCls, 400 MHz)

8,0 ppm (2H, d) 7,4 ppm (1H, bs), 7,0 ppm (2H, d), 4,9 ppm
(24, d), 4,2 ppm (2H, q), 3,9 ppm (3H, s), 1,5 (3H, t), 1,4

ppm (9H, s)

Paso 8

De acuerdo con M12, 4,92 g (13 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 14,3 g de dihidrato de
cloruro de estaflo para dar 2,1 g (49%) del producto D esperado
(ver el esquema 1)

MS (ES+), m/z

341

Rf (90/10 de CH:Cl,/acetona) = 0,32

punto de fusién 180°C

'H NMR (DMSO, 400 MHz)

8,3 ppm (1H, t), 8,0 ppm (2H, d), 7,1 ppm (2H, d), 4,4 ppm
(24, q), 4,0 ppm (2H, d), 3,85 ppm (3H, s8), 1,45 ppm (9H, s),

1,35 ppm (3H, t)
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EJEMPLO 87
3-terc~-Butil-5-({4-metoxifenil)-1-propil-6, 7-dihidro-1H-
plrazolo[4,3-e] [1,4])diazepin-8-ona .

(Ry = terc-butilo, Rz = propilo, Rz = 4-metoxifenilo)

Paso 7

De acuerdo con M10, 3,57 g (14 mmol) de &cido 5-terc-butil-4-
nitro-2-propil-2H~pirazol-3-carboxilico (A) reacciona ton 2,82
g (14 mmol) de clorhidrato de 2-amino-1-(4-metoxifenil)etan na
para dar 5 g (89%) una amida de tipo C (ver el esguema 1)

MS (ES+), m/z = 403

'H NMR (CDCl3, 400 MHz)

8,0 ppm (2H, d), 7,4 ppm (1H, t), 6,95 ppm (2H, d), 4,9 ppm
(2H, d), 4,1 ppm (2H, q), 3,9 ppm (3H, s), 1,9 (2H, m), 1,4

ppmn (°H, s), 0,9 (3H, t)

Paso 8

De acuerdo con M12, 5 g (12 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 14 g de dihidrato de
cloruro de estafio para dar 2,77 g (63%) del producto D
esperado (ver el esquema 1)

MS (ES+), m/z = 355

Rf (90/10 de CH:Cl;/acetona) = 0,37

punto de fusién 167°C

1y NMR (DMSO 400 MH?)
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8,3 ppm (1H, t), 8,0 ppm (24, d) 7,1 ppm (2H, d), 4,4 ppm
(2H, q), 4,0 ppm (2H, d), 3,85 ppm (3H, s), 1,8 ppm (2H, m),

1,4 ppm (9H, s), 0,85 ppm (3H, t)

EJEMPLO 88

1-Etil-3-metll-5-(4-hidroxifenil)-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4)diazepin-8-1lidencianamida

(Ry = metilo, R = etilo, Rz = 4-hidroxifenilo)

0,4 g (1,24 mmol) de 1l-etil-3-metil-5-(4-metoxifenil)-6,7-
dihidro-1H-plrazolo[4,3-e} [1,4])diazepin—-8-ilidencianamida se
refluye en diclorometano con 31 ml de una soluciétn molar de
BBr; en diclorometano para dar 0,14 g (37%) del producto
esperado

MS (ES+), m/z = 309

punto de fusién 300°C

Rf (90/10 de CH:Cl,/MeOH) = 0,5

'H NMR (DMSO, 400 MHz)

10,15 ppm (1H, s), 9,45 ppm (1H, bs), 8,0 ppm (2H, d) 6,9 ppm
(2H, d4), 4,45 ppm {2H, q}, 4,1 ppm (2H, bs), 2,3 ppm (3H, s8)

EJEMPLO 89
{t) 3-sec-Butll-l-etil-5-(4-metoxifenil) -6, 7-dihidro~1H-

pirazolo[4,3-e][1l,4]}diazepin-8-ona

in —_ ety = T D e I n —_— At Fam ThAld
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Paso 7

De acuerdo con M10, 3,38 g (14 mmol) de &cido 2-etil-5-sec-
butil-4-nitro-2H-pirazol-3-carboxilico (A) reacciona con 2,82
g (14 mmol) de clorhidrato de 2-amino—-1-(4-metoxifenil)etanona
para dar 4,69 g (86%) una amida de tipo C (ver el esquema 1)

MS (ES+), m/z = 389

'H NMR (CDCls, 400 MHz)

8,0 ppm (2H, d), 7,7 ppm (1H, t), 7,0 ppm (2H, d), 4,95 ppm
(24, d), 4,3 ppm (2H, @, 3,9 ppm (3H, s), 3,4 (1H, m), 1,85
ppm (1K, m), 1,65 ppm (1H, m), 1,5 ppm (3H, t), 1,3 ppm (3H,

d) 0,9 ppm (3H, t)

Paso 8

De acuerdo con Ml12, 4,69 g (12 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 13,6 g de dihidrato de
cloruro de estafio para dar 2,85 g (69%) del producto D
esperado (ver el esqu 1)

MS (ES+), m/z = 341 eTa

'H NMR (DMSO, 400 MHz)

8,25 ppm (1H, t), 8 ppm (2H, d), 7,05 ppm (2H, d), 4,45 ppm
(2H, q), 4 ppm (2H, d), 3,8 ppm (3H, s), 3 ppm (1H, m), 1,75
ppm (1H, m), 1,65 ppm (1H, m), 1,35 ppm (3H, t)}, 1,25 ppm (3H,
d), 0,8 ppm (3H, t)

Rf (90/10 de CH.Cl:/acetona) = 0,29

punto de fusién  50°C
—_——— ___/-\
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EJEMPLIO 90
() 3-sec-Butll-5~ (4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-cna

(R; = sec-~butilo, R: = propilo, R3 = 4-metoxi-fenilo)

Paso 7

De acuerdo con M10, 3,57 g (14 mmol} de Acido 5-sec-butil-4-
nitro-2-propil-2H-pirazol-3-carboxilico (A) reacciona con 2,82
g (14 mmol) de clorhidrato de 2-amino-1-{4-metoxifenil)etanona
para dar 4,77 g (85%) una amida de tipo C (ver el esquema 1)

MS (ES+), m/z = 403

'H NMR (CDCly, 400 MHz)

8,0 ppm (2H, d), 7,7 ppm (1H, t), 7,0 ppm (2H, d), 4,95 ppm
(26, d), 4,2 ppm (2H, q), 3,9 ppm (3H, s), 3,4 ppm (1lH, m),

1,9 ppm (3H, m), 1,6 ppm (1H, m), 1,3 (3H, d), 0,9 ppm (6H, m)

Paso 8

De acuerdo con M12, 4,77 g (12 mmol) de la amida C (ver el
esquema 1) se refluye en etanol con 13,4 g de dihidrato de
cloruro de estafio para dar 2,37 g (56%) del producto D
esperado (ver el esquema 1)

Rf (90/10 de CH,Cly/acetona) = 0,37

punto de fusién 85°C

MS (ES+), m/,z = 355

/h.r AT ITRICA  AND MITw)
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8,25 ppm (1H, t), 8,0 ppm (2H, d), 7,05 ppm (2H, d), 4,4 ppm
(2H, q), 4,0 ppm (2H, m), 3,8 ppm (3H, s), 3,0 ppm (1H, m},
1,75 ppm (3H, m), 1,65 ppm (1H, m), 1,25 ppm (3H, d), 0,8 ppm

(6H, m)

EJEMPLO 91
1-Etil-3-metil-5-(3, 4, 5~trimetoxifenil) -6, 7-dihidro-1H-
pirazolo[4,3~e][l,4]diazepin-8-0ona

(R, = metilo, R = etilo R = 3,4,5-trimetoxifenilo)

Paso 7

De acuerdo con M10, 3,153 g (0,77 mmol) de &cido 2-etil-5-
metil-4-nitro~-2H-pirazol-3-carboxilico (A) reacclona con 2,246
g (0,77 mmol) de clorhidrato de 2-amino-1-(3, 4, 5~
trimetoxifenil)etanona (78%) (J Org Chem , 38, 3571-3575,
1973) para dar 0,313 g (83%) una amida de tipo C (ver el
esquema 1)

Rf (CH.Cl:/MeOH 95/5) = 0,78

'H NMR (CDCls, 400 MHz)

8,0 ppm (1H, bs), 7,2 ppm (2H, d), 5,0 ppm {2H, d), 4,3 ppm

{24, q), 3,9 ppm (9H, s), 2,6 ppm (3H, s) 1,5 ppm (3H, t)

Paso B
De acuerdo con M12, 0,26 g (0,64 mmol) de la amida C (ver el

esciema 1) se refluve en eftannl com O 72 a de dihidrato de
‘——-""---___.__
-—
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cloruro de estaflo para dar 0,13 g (57%) del producto D
esperado (ver el esquema 1)
REf (95/5 de CH.Cl»./MeOH) = 0,52
punto de fusién 208°C

MS (ES+), m/z 359

H NMR (DMSO, 400 MHz)
8,25 ppm (1H, t), 7,3 ppm (2H, 8), 4,45 ppm (2H, q) 4,0 ppm
(2H, d), 3,9 ppm (6H, s), 3,7 ppm (3H, s)., 2,3 ppm (3H, s),

1,35 ppm (3H, t)

EJEMPLO 92

1-Et11-5-(3-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-8-ona

(R = metilo, Rz = etilo, R3 = 3-hidroxifenilo)

0,4 g (1,34 mmol) de 1-etil-5-(3-metoxifenil)-3-metil-6,7-
dihidro-1H-pirazolo[4, 3-e}[l,4]diazepin-8-ona se refluye en
diclorometano con 33,5 ml de una solucién molar de BBr3 en
diclorometano para dar 0,075 g (20%) del producto esperado

MS (ES+), m/z = 285

punto de fusién 204°C

Rf (90/10 de CH,Cl,/MeOH) = 0,55

'H NMR (DMSO, 400 MHz)

8,65 ppm (1H, s) 8,25 (1H, m), 7,45 ppm (2H, m) 7,33 ppm
(14, m), 6,9 ppm (1H, m), 4,4 ppm (2H, q), 3,95 ppm (2H, d),

2 3opom (3 s} 1 35 nom (3H __t)

p————

g,
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EJEMPLO 93

1-Et11-5-(2-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo{4, 3-

e] [1,4]d1azepin-8-ona

(R1 = metilo, Rz = etilo, Ry = 2-hidroxifenilo)

0,4 g (1,34 mmol) de 1l-etil-5-(2-metoxifenil)-3-metil-6,7-
dihidro-1H-pirazolo[4,3-e) [1,4]dlazepin-8-ona se refluye en
diclorometano con 33,5 ml de una solucién molar de BBr; en
diclorometano para dar 0,070 g (19%) del producto esperado

MS (ES+), m/z = 285

punto de fusién 220°C

REf (90/10 de CH.Cl,/MeOH) = 0,7

'H NMR (DMSO, 400 MHz)

14,0 ppm (1H, s), 8,35 (1H, m), 7,8 ppm (1H, m), 7,4 ppm (1H,
m), 7,0 ppm (2H, m), 4,45 ppm {(2H, q), 4,2 ppm {(2H, d), 2,3

ppm (3H, s), 1,35 ppm (3E, t)

EJEMPLIO 94

1-Et1l1-5-(4-hidroxifenil)-3-isopropil-6, 7-dihidro-1H-
pirazolof(4, 3-e]{1l,4]diazepin-8-ona

(R, = isopropilo, Rz = etilo, Rs; = 4-hidroxifenilo)

0,5 g (1,53 mmol) de l-etil-5-(4-metoxifenil)-3-isopropil-6,7-
dihidro-1H-pirazolo[4,3-e}[1,4)d1azepin-8-ona se refluye en
diclorometano con 38 ml de una solucién molar de BBr; en
diclorometano para dar 0,23 g (48%) del producto esperado

MS (FS+) m/2 = 313
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punto de fusién 230°C (\)

Rf (90/10 de CH.Cl,/MeCH) = 0,27

'H NMR (DMSO, 400 MHz)

10,0 ppm (1H, s) 8,2 (1H, t), 7,85 ppm (2H, 4d), 6,85 ppm (2H,
d), 4,4 ppe (2H, q), 3,9 ppm (2H, d), 3,2 ppm (1H, m), 1,35

ppm (3H, t), 1,3 ppm (6H, d)

EJEMPIO 955

5-(4-Hidroxifenil)-3-isopropil-l-propil-6, 7-dihidro-1H-
pirazolol[4, 3-e] [1,4]diazepin-8-0ona

(R, = isopropilo, R; = propilo Rs = 4-hidroxifenilo)

0,5 g (1,47 mmol) de 5-~{4-metoxifenil)-3-isopropil-li-propil-
5,6, 7-dihidro~1H-pirazolo[4,3-e}[1,4]ldiazepin-8-ona se refluye
en diclorometanc con 37 ml de una solucién molar de BBr3 en
diclorometanoc para dar 0,2 g (42%) del producto esperado

MS (ES+), m/z = 327

punto de fusidén 230°C

Rf (90/10 de CH,Cl,/MeCH) = 0,38

'H NMR (DMSO, 400 MHz)

10,0 ppm (1H, s}, 8,2 (1H, t), 7,85 ppm (2H, d)., 6,85 ppm (2H,
d), 4,4 ppm (2H, q), 3,9 ppm (2H, d), 3,2 ppm (1H, m), 1,8 ppm

(2H, m) 1,3 ppm (6H, d) 0,85 ppm (3H, t)
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EJEMPIO 96
5-terc~Butil-l-etil-5-(4-hidroxifenil)-é6, 7-dihidro-1H-
pirazolo[4,3-e] [1l,4]di1azepin-8-ona

(Ry = terc-butllo, Rz = etilo, R; = 4-hidroxifenilo)

0,5 g (1,47 mmol) de 1l-terc-butil-5-(4-metoxifenil)-3-
isopropil-6,7-dihidro-1H-pirazolo[4,3-e][1l,4]dlazepin-8-ona se
refluye en diclorometano con 1,4 ml de BBr; en diclorometano
para dar 0,29 g (60%) del producto esperado

MS (ES+), m/z = 327

punto de fusién 264°C

Rf (90/10 de CHzCl,/MeOH) = 0,4

'H NMR (DMSO, 400 MHz)

10,0 ppm (1H, s), 8,2 (1H, t), 7,85 ppm (2H, d), 6,85 ppm (2H,
d), 4,4 ppm (2H, q), 3,9 ppm (2H, d), 1,4 ppm (9H, s), 1,3 ppm
(3H, t)

EJEMPLO 97
3-Etoximetil-l-et1l-5-fenil-6, 7-dihidro-1H-pirazolo{4,3-
e] [1,4]diazepin-8-ona

(R, = etoximetilo, Rz = etilo, R; = fenilo)

Paso 19
8,1 g (22 mmol) del compuesto R (ver el esquema 3) reaccionan
con 49 ml de etilenglicol y 0,81 g (4,3 mmol) de &acido para-

toluenanl fénicn monohidrarado en 170 ml de tolneno A las 48
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horas, se han removido aproxlmadamente 40 ml de agua (aparato
de Dean-Stark) La mezcla de la reaccidn se trata con una
solucién de NaHCO; saturado y agua y luego se deja que las
fases se separen mediante asentamiento La fase orgénica se
seca sobre Na,SO; y se concentra El aceite obtenido es
sometido a cromatografia sobre silice con una mezcla de 80/20
de ciclohexano/EtOAc para dar 6,6 g (73%) del compuesto S
esperado {(ver el esquema 3)

Fr (70/30 de ciclohexano/EtQAc) = 0,28

MS (ES+), m/z = 418,9

'H NMR (CDCls, 400 MHz)

7,3-7,55 ppm (6H, m), 4,4-4,5 ppm (4H, m), 4,1 ppm (2H, q),

3,9 ppm (4H, m), 1,5 ppm (3H, t), 1,4 ppm (3H, t)

Paso 20

1,5 g (3,6 mmol) del compuesto S (ver el esquema 3) reacclonan
con 4,3 ml (8,6 mmol) de una solucién 2M de borohidruro de
litio en THF, en 25 ml de THF anhlidro Después de 12 horas a
temperatura ambiente, la mezcla de la reaccidén se extrae con
aqua y éter dietilico La fase orgidnica se seca sobre Na,S0 ¥y
se concentra para dar 1,2 g (96%) del compuesto T esperado
(ver el esquema 3)

Rf (95/5 de CHzCl/MeOH) = 0,17

MS (ES+), m/z = 347

IH NMR (DMSO 400 MHZ)
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8,65 ppm (1H, m), 7,3-7,5 ppm (5H, m), 4,9 ppm (1H, t), 4,4
ppm (2H, d), 4,3 ppm (2H, q), 4,05 ppm (2H, t), 4,0 ppm (2H,

s), 3,8 ppm (24, t) 3,7 ppm (2H, d), 1,2 ppm (3H, t)

Paso 21

0,3 g (0,9 mmol) del compuesto T (ver el esquema 3) se extrae
con 15 ml de etanol y 15 ml de HCl 6N a 80°C Después de 12
horas, la mezcla de la reaccién se concentra y el residuo
obtenido se extrae con agua y diclorometano La fase organica
se seca sobre Na:S0, y se concentra y luego es sometida a
cromatografia sobre silice usando un gradiente de elucitn

} de 95/5 de

desde el 100% de diclorometano hasta una mezcla
diclorometano/MeOH, para dar 0,023 g (8,5%) del cbmpuesto D
(ver el esquema 3) (RB = etilo)

Rf (95/5 de CH.Cl2/MeOH) = 0,27

MS (ES+), m/z = 313

'H NMR (CDCl;, 400 MHz)

7,92 ppm (2H, m), 7,45 ppm (3H, m), 6,0 ppm (1H, m), 4,75 ppm
(2H, s), 4,6 ppm (2H, q), 4,15 ppm (2H, d), 3,65 ppm (2H, q),

1,5 ppm (3H, t), 1,25 ppm (3H, t)
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S
EVHLUHCIGN DE LA ACTIVIDAD BIOEéGIGK DE LOS COMPUESTOS DE 1A

PRESENTE INVENCION

Evaluacién de la actividad in vitro de los aestos da 1 s

aj los

La capacidad de los compuestos de la férmula (I) de la
invencién de 1inhibir 1las fosfodiesterasas de nuclebétidos
ciclicos se evaltia midiendo su ICs¢ (la concentracién necesaria
para inhibir el 50% de la actividad enzimdtica) En el caso de
las enzimas PDE4, este valor se compara con el valor de ICso
para rolipram, un inhibidor de referencia para las enzimas

PDE4

Las fosfodiesterasas de tipo 4 se obtienen de una preparacién
citosblica extraida de una cadena de células de origen humano,
U937, de acuerdo con el método adaptado de T J Torphy et al,

1992, J Pharm Exp Ther 263 1195-1205

Los otros tipos de fosfodiesterasa se obtienen durante la
purificacidn parcial mediante FPLC en una columna de Monoc Q
(columna de intercambio de aniones) de acuerdo con un método
adaptado de Lavan B E , Lakey T , Houslay M D Biochemical
Pharmacology, 1989, 38(22), 4123-4136, y Silver PJ et al,

1988 Fur T Pharmacol 150 85-94 comenzando con cadenas de
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células de origen humano para PDEl {(cadena de monocltos TPH1)
y PDE5 (cadena derivada de un adenocarcinoma MCF7}, o
comenzando con una aorta de perro para PDE3, o, para PDE3A
humana, comenzando con una clonaciétn de genes en células de
insectos SF21 en baculovirus, de acuerdo con el método
adaptado de Luckow, V A et al, 1991, en Tecnologia del ADN
Recombinante y Aplicaciones, eds Prokop, Bajpai, R K & Ho,

C S , paginas 97-152

La medicidén de la actividad enzimatica para los diversos tipos
de PDE, y en particular las enzimas PDE4, se lleva a cabo de
acuerdo con un método adaptado de W J Thomson et al, 1979,
Avances en La Iinvestigacidn de los Nucledbtidos Ciclicos,

Volumen 10 69-92, ed G Brooker et al, Raven Press, NY

Para la determinacién del valor de 1ICsy, la actividad

enzimidtica se mide en la presencia del 1inhibidor en una gama

de concentracién de 0,1 a 100 pM

La Tabla 1 sigquiente ilustra la actividad inhibidora de PDE4
coparada con la de rolipram en una preparacién de enzimas

obtenida de la cadena de U937
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Tabla 1
Ejemplo | ICso Ejemplo | ICso Ejemplo | ICso Ejemplo | ICso
(M) (M) () (M)
1 0,0049 |25 0,0024 |50 0,016 75 0,0049
2 0,00098 ; 26 0,0056 |51 0,06 16 00,0082
3 0,00012 | 27 0,0038 |52 0,00065| 77 0,21
4 0,0084 (28 0,090 53 0,26 78 0, 021
5 0,39 29 0,33 54 0,24 79 0,011
6 0,42 30 0,30 55 0,0017 {80 0,00022
7 0,13 31 0,19 56 0,50 81 0, 00054
8 0,21 32 0,13 57 0,00013} 57 0,062
9 0,15 33 0,11 58 0,14 83 0,10
10 1,29 34 0,0047 |59 0,51 84 0,060
11 0,12 35 0,00070 | 60 0,58 85 0,20
12 0,10 36 0,00039 ) 61 0,0079 |86 0,31
13 0,13 37 0, 00097 | 62 0,26 87 0,041
14 0,081 38 0, 65 63 0,0050 |88 0, 0021
15 0,52 39 0,0091 |64 0,0046 |89 0,033
16 0,42 40 0,0082 |65 0,0015 |90 0,193
17 0,0059 |41 0,011 66 0,00063 ] 91 0,90
18 0,10 42 0,010 67 0,0010 |92 0,092
19 0,087 43 0,048 68 0,0062 |93 0,0074
20 0,099 44 0,0011 |69 0,013 94 0,0021
21 0,0026 |45 0,0026 |70 0,011 95 0,015
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22 0,028 46 0,00084 | 71 0,035 96 0,0049
23 0,042 47 0,021 72 0,0018 | 97 1,58
24 0,078 48 0,0081 173 0,00073

49 0,032 74 0,0054 |Rolipram | 0,859

El examen de los resultados de la Tabla 1 muestra que los
productos de la invencién ensayados en el estudio generalmente
inhiben 1a enzima PDE4 de origen humano mucho mas
efectivamente que rolipram, y en ciertos casos estos productos

son entre 3 000 y 4 000 mids activos que rolipram

Evaluacién de la actividad in vitro de los compuestos de la
invencién

Modelo de THFa en vivo en ratas Wistar

TNFa es una citoquina que 3juega un papel central en 1los
mecanismos de inflamacidédn Su produccién puede ser inducida
por una inyeccibdn de lipopolisacarido (LPS) Se ha mostrado
que el aumento en el cAMP 1intracelular, producido en
particular por los 1nhibidores de PDE4, disminuye la
producciédn de TNFa en modelos in vitro y en vivo Entonces es
cuestién agqui de cuantificar en vivo el potencial
antiinflamatorio de los compuestos de la invencién,

administrados por via oral midiendo la 1inhibicién de 1la
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produccién de TNFa en el plasma de ratas, estas ratas han
recibido una inyeccién intraperitoneal de lipoplisacéarido
(LPS) El1l tratamiento cn los compuestos de la invencidédn o el
vehiculo se administra por via oral a ratas Wistar machos, 30

minutos antes de la inyeccién de LPS Las ratas son
sacrificadas 90 minutos después de 1la estimulacié4n LPS, se
recoge la sangre en EDTA y se mide la concentracidén de TNFa en
cada muestra de plasma La mayor parte de los compuestos de la

invencién y en particular los compuestos siguientes mostraron

excelente actividad en este modelo

1-Etil1-5~(4-metoxifenil)-3-meti1l-6, 7-dihidro-1H-pirazolo([4, 3-
e)[1l,4]diazepin-8-0ona,

5-(4-Aminofenil)-l-etil-3-meti1l-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona,

3-Meti1l-5-fenil-l1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4])diazepin-B-0ona

1-{2-Hidroxletil)-3-metil-5~fenil~-6, 7-dihidro~-1H-pirazolo|[4, 3-
e}l [l1,4]diazepin-8-ona,

1-Etil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-
e][1,4]ldiazepin-8-ona,

1-Etil-3-1sopropil-5-fenil-6, 7-dihidro-1H~pirazolo[4, 3-

el [1,4)diazepin-8-ona,
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3-terc-Butil-l-eti1l-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1, ]dlazepin-B8-ona,

1-Et1l-3~-metil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4)diazepin—-8-ona,
5-(3-Aminofenil)-l-etil-3-metil-6,7-dihidro-1H-pirazolo[4, 3-
e] [1,4]ldiazepin~-8-ona,

3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-B8-tiona,

1-Etil-3-1isopropil-5-fenil-6, 7-dihidro-i1H-pirazolo[4, 3-
e][1,4])diazepin-8-0ona,

5- (4-Aminofenil)-3-terc-butil-l-etil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]dlazepin-8-ona,
1-Et11-5-(4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolof4, 3~
e][1,4]diazepin-8-ona,

5-Ciclohexil~l-etil-3-metll-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4])diazepin-8-ona,

1-Et11-3-met1l-5-pirid-4~11-6, 7-dihidro-1H-pirazolo[4, 3-

el [l,4]ldiazepin-8-ona,
5-terc-Butil-l-etil-3-metil-4,5,6,7-tetrahidro~1H~
pirazolo[4,3-e]l[l,4]ldiazepin-8-0Ona,
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~

el [l,4]ldlazepin-8~ona,
5-terc-Butil-l-etil-3-isopropil-6,7-dihidro-1H-pirazol[4,3-

el {1,4]diazepin-8-ona,
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1-Etil-3-1sopropil-5-p—~tolil-6, 7-dihidro-1H-pirazolo[4, 3-
elf[l,4]diazepin-8-ona,
4-(1-Etil-3~-1sopropil-8-oxo-1,6,7,8-tetrahidro~pirazolo[4, 3-
el [l,4]diazepin-5~-il)-benzonitrilo,
5-(2, 4~Dimetoxifenil)-1-etil-~3-isopropil-6,7-dihidro-1K-
pirazolo[4,3-e][1l,4]diazepin-8~0ona,
5-terc-Butil-3-isopropil-l1-propil-6, 7-dihidro~1H~pirazolo[4, 3~
e][1l,4]dlazepin-8-~0ona,
3-Isopropil-l-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el[l,4]dirazepin-8-ona,
4- (3-Isopropil-B8-oxo-l1-propil-1,6,7,B8-tetrahidro-pirazolo—-
[4,3-e]l[l,4]diazepin-5-1l1)benzonitrilo,
3-terc-Butil-i-etil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3~
el [1l,4]diazepin-8-ona,
4-(3-terc-Butil-l1-etil~-8-oxo-1,6,7,8-tetrahidropirazolo-[4, 3~
el [1,4]diazepin—-5-il)benzonitrilo,
1-Etil-3-metil-5-fenil-1, 6-dihidropirazolo-[4, 3-
e]j[l,4]dlazepin-8-1lcianamida,
1-Eti1l-3-isopropil-5-fenil~6, 7-dihidro~l1H~pirazolo[4, 3-
el [1l,4]diazepin-8-ilidencianamida,
(1) 3-sec~Butil-l-etil-5-fenil-6, 7-dihdidro-1H-pirazolo-[4, 3-
el [l,4]ldiazepin-68-ona,
(t) 3-sec~Butil-l-etil-5-pirid—-4-il-6, 7-dihidro-1H~pirazolo[4, 3-

e] [1,4]diazepin-8-0ona,
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() 3-sec-Butil-1l-propil-5-pirid-4-il-6, 7-dihidro-1H-
pirazolo{4,3-el[l,4]diazepin-8-ona,
3-Ciclohexil-l-et1l-5~-pirid-4-i1-6, 7-dihidro-1H-pirazolo(4, 3-
e][1,4]diazepin-8-0na,

3-Ciclohexil-1-propii-5-pirid-4-il-6, 7-dihidro-1H-

pirazolo(4,3-e}[1,4]diazepin-8-ona

Referencias

Chen, ¥ L , Le Vraux, V , Giroud, J P y Chauvelot-Moachon L

(1994) Propiedades de factor de necrosis antitumor de drogas
que no contienen péptidos en las respuestas de fase aquda

Eur J Pharmacol , 271 (2-3), 319-27

Prabhakar, U , Lipshutz, D , O’Leary Barthus, J , Slivijak, J

Smith III E F, Lee, J C Y Esser K M (1994),
Caracterizacién de la inhibicién dependiente del cAMP de la
produccién de TNFa inducida por LPS por rolipram, un inhibidor
de 1la fosfodiesterasa especifica IV (PDE 1IV) Int J

Immunopharmacol , 16(10), 805-816

Modelo de ecsinofilia en ratas

Los estudios realizados usando este modelo experimental tienen
el objetivo de evaluar la actividad 1inhibidora de los

compuestos de la invencién en el aflujo de células
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del sistema broncotraqueal de las ratas Los eosindéfilos
Juegan un papel principal en la fisiopatologia del asma en el
hombre al liberar en el parénquima pulmonar, mediadores
proinflamatorios tales como los leucotrienos, proteinas y
enzimas especificas (ECP, EPO, MBP) y cltoquinas El
reclutamiento masivo de este tipo de células en las vias
respilratorias de un asmitico lleva a una degradaciédn gradual
del tejido pulmonar, que explica la hiperreactividad
bronquial, el aspecto crénico de 1la enfermedad y las
exacerbaciones cuando no hay tratamiento Este modelo usa
ratas Brown Norway, dque tienen la caracteristica particular de
producir, como los pacientes atdpicos, altos niveles de
inmunoglobulina E (IgE) en respuesta a una sensibilizacién por
un antigeno El protocolo usado incluye dos sensibilizaciones
con ovalbimina con un intervalo de catorce dias, seguido por
una administracidén siete dias mis tarde de una aspersidn de
ovalbimina 48 Horas después de administracién de antigenos,
los animales son sometidos a un lavaje broncoalveclar con
anestesla para recoger la infiltracién de células pulmonares
en los pulmones Estas células luego se cuentan y se
diferencian de acuerdo con criterios morfolégicos Los
productos de la invenclidén se administran por via oral, 1 hora
antes de la administracién de antigenos La mayor parte de los
compuestos de la presente invencifn ensayados en este modelo

tramhién demostraron excelente actividad
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Referencias

Corrigan et al (1992) Inmunologia hoy 13 501-507

Elwood et al (1995) Inflam Res 44 83-86

Modelo de neutrofilia en ratones

Los estudios realizados usando este protocolo exberimental
tienen el objetivo de evaluar la accibébn moduladora de 1los
compuestos de la invenciétn sobre el aflujo de células pro-
inflamatorias (primera fase) en el lumen del sistema
broncotraqueal de los ratones Este aflujo celular sigue una
estimulacién que imita una infeccibn bacteriana
(lipopolisacarido bacteriano o LPS) Esta primera etapa
inflamatoria es el resultado de una combinacié4n de hechos, los
principales de los cuales son la sintesis y la liberacibédn de
factores estimuladores (TNFa') y factores quimiotadcticos (IL-
8'), el aumento en la permeabilidad vascular en la
microcirculacién broncotraqueal y la infiltraciébn de los

i

neutr6filos polimorfonucleares'!! concomitante con la exudacién

de proteinas plasmiéticas en los tejidos pulmonares

Este proceso patoldégico se halla en 1la bronconeumopatia
obstructiva crbénica (o COPD), en la cual el neutréfilo, en

concierto con el macrdéfago, Juega un papel clave en la

amdals 1 o A P BN ammT am An el waml Fam Aandkn A Tram
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propios neutr6filos, pero también en la obstrucciétn de los
tejidos pulmonares (disminucién en las funciones pulmonares),
la hipersecreciédn de la mucosa broncotraqueal (congestidén de
las vias respiratorias), i1nflamacién del tejido (liberacidén de
mediadores inflamatorios y radicales libres) y aumento en 1la
tonicidad basal de las fibras de los misculos lisos pulmonares
(gen respiratorio crénico) La myor parte de los compuestos de
la presente invenciédn ensayados en este modelo demostraron

excelente actividad

Referencias

1 SUTER P M , SUTER S , GIRARDIN E , ROUX-LOMBARD P , GRAU G E
y DAVER J -M 1992 Los altos niveles broncoalveolares del
factor de necrosis de tumores y sus inhibidores, interleucina-
l1-, interferona y elastasa, en pacientes con sindrome de
insuficiencia respiratoria de adultos después de un trauma,

shock o sepsis Am Rev Respir Dis 145 1016-1022

4 MARTIN TR y GOODMAN R B 1999 El1 papel de las
quimioquinas en la patologia del sindrome de insuficiencia
respiratoria aguda Capitulo 6 en Quimioquinas en
enfermedades Biologia e investigacidtn clinica editado por

C A Hébert, Humana Press Inc , Totowa, NJ
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114 pEPINE JE y BEEHLER CJ 991 Los neutrdfilos y el
sindrome de insuficiencia respiratoria adulta dos

perspectivas entrelazadas

Inflamacién nal a séptico inducido r el

lipopolisacirido de E coli en ratas

El lipopolisacdrido (LPS) de Escherichia coli administrado por
via 1intravenosa a ratas Wistar maches en ayunas 1induce una

inflamaci6tn del yeyuno dos horas mAs tarde

En estos experimentos se usan ratas Wistar machos (200 g - 280
g), en ayunas (18 horsa), de Sté Janvier, Le-genest-St Isle,

Mayenne, Francia

Los compuestos que se han de ensayar se suspenden en un
vehiculo (1% de metilcelulosa (95% v/v) + polietilenglicol 40
(5% v/v)) Luego se administran por via oral (5 ml/kg) usando
una sonda de acero 1noxidable, una hora antes de la
administracién del agente inductor (LPS) Los grupos de

animales se distribuyen de la sigquiente manera

- Controles negativos vehiculo por via oral + soluciédn salina
fisiolégica intravenosa en suero

= Comtrolers nositivos vehicnlo nor via oral + TPS
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- Tratado compuesto por via oral + LPS

El lipopolisacarido (LPS), endotoxina de Escherichia coli
(serotipo 0127 B8), se inyecta luego por via intravenosa (vena
caudal) a una dosis de 40 mg/kg (5 ml/kg) a ratas concientes

mantenidas con un apoyo liviano

Dos horas mAs tarde, los animales son sacrificados, se abre el
abdomen y se toma una seccidén de 10 cm del yeyuno (trigésimo
al cuadragésimo después del pilorxro), se corta en la direccidn

de su longitud, se lo seca y se lo pesa

Se evalida el ataque macroscédpico (0 = ninguno, 1 = ligero, 2 =

moderado, 3 = grave)

Después de pesarlo, se fija el segmento sobre una superficie
plana y se realizan las mediciones del porcentaje de

superficies hiperhemiadas usando un analizador de imagenes

Inmediatamente después del andlisis, el tejido se deposita en
10 ml1 de reactivo de Drabkin para determinar el contenido de
hemoglobina del tejido ({ensayo colorimétrico 24 horas mas
tarde) La mayor parte de los compuestos de la presente

invencién ensayados en este modelo demostraron excelente

acrtiwvidad
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Lipopolisacarido (LPS) Sigma, referencia L-3880, Francia

Polietilenglicol Peso molecular 400, Sigma, referencia P-3265

Contenido de hemoglobina del yeyuno Kit de Sigma, Hemoglobina

Total, referencia 525-A

Referencia principal
Cardelus Ignasi et al Eurcpean Journal of Pharmacology 299

(1996) , 153-159
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REIVINDICACIONES
Habiendo descripto y determinado la naturaleza y alcance de la
presente i1nvencién y la manera en que la misma ha de ser
llevada a la practica, se declara que lo que reivindica como

invencién y de propiedad exclusiva es

1 Un compuesto de la férmula I siguliente

en donde

R; gse elige de los siguientes grupos
hidrb6geno,
2lquilc lineal o ramificado que contiene de 1 a 6 Atomos
de carbono
cicleoalquilo que contiene de 3 a 6 atomos de carbeono,
alquilcicloalquilo que comprende un grupo alquilo que
contiene de 1 a 6 atomos de carbono y wun grupo
cicloalquilo que contiene de 3 a 6 Atomos de carbono,
arilo que contiene de 5 a 10 é&tomos de carbono,

optativamente interrumpido con un heterodtomo elegido de

'\--I”'I-m"::\‘:—-::‘ P latala) mnry Fyn

>
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arilalquilo que contiene de 6 a 10 atomos de carbono,
optativamente interrumpido con un heteroatomo elegido de
nitrégeno, oxigeno y azufre
alquilarilo que contiene de 6 a 10 atomos de carbono,
optativamente interrumpido con un heteroatomo elegido de
nitrbégeno, oxigeno y azufre,
alquenilo lineal o ramificado que contlene de 2 a 6
atomos de carbono,
los grupos (CHz)nORs, (CHz)nCF3, (CH2)nC(O)Rs, (CHz),COORa,
{CHz) nOC (O) Ra, {CHz) nSRa, {CH2) nC (S) Ra, (CH2) oC (5) ORp,
(CH2) nC(S) SR, (CHz)nNRaRc, (CHz),C(O)NRgRc, (CHz) NRcC(O}Ra,
{CHz) nNRoC (0) NRpRg © (CHz) 2, en donde
Ra se elige de algquilo 1lineal o ramificado que
contiene de 1 a 6 atomos de carbono
ciloalquilo que contiene de 3 a 6 a;:omos de carbono,
alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 atomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 @atomos de
carbono
arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroétomo
elegido de nitrégeno, oxigeno y azufre,
arilalquilo que contiene de 6 a 10 atomos de
carbeono, optativamente interrumpido con un

heteroatomn eleaida de nitréacenn oxiaenn v arufre

———

e

.
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alqullarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un
heteroatomo elegidoc de nitrédgenc, oxigeno y azufre,

alquenilo lineal o ramificado gue contiene de 2 a 6

4tomos de carbono,

Ry ¥ Rey que pueden ser 1dénticos o diferentes, se
eligen de hidrégeno,

alquilo lineal o ramificado que contiene de 1 a 6
dtomos de carbono

cicloalquilo que contiene de 3 a 6 Atomos de
carbono,

alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 adtomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 Atomos de
carbono,

arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,

arilalquilo que contiene de 6 a 10 A&tomos de
carbono, optativamente interrumpido con un
heterodtomo elegido de nitrédgeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 Aatomos de
carbono, optativamegfe interrumpido con un

heteroidtaoma eleaido de nitréacena oxiadeno v arufre
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alquenilo lineal o ramificado que contiene de 2 a 6
dtomos de carbono,

siendo posible que Rg y R formen un anillo que
contiene de 5 a 7 &tomos de carbono que pueden
incluir uno o mids heteroidtomos elegidos de S, Ny O
Rp es hidrbégeno o alquilo lineal o ramificado que
contiene de 1 a 6 atomos de carbono,

Z es un halbébgeno, y

n es un nimerc entero de 0 a 4 inclusive,

Rz se elige de los siguientes grupos
alquilo lineal o ramificado que contiene de 1 a 6
Atomos de carbono
alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 &tomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 Atomos de
carbono,
clcloalquilo que contiene de 3 a 6 atomos de
carbono,
arilo que contiene de 5 a 10 atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre
alquilarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un

heternodtomn eleagido de nitrédgeno oxiaeno v aznfre
e e _f
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alquenilo lineal o ramificado que contiene de 2 a 6
atomos de carbono,
los grupos {CHz2) mORg, {CH2) «CF3, (CHz2) oC (O} Ry,
(CH2)nCOORs,  (CH2)wOC(O)Ra,  (CH2)mSRs,  (CH2)4C(S)Ra,
(CHz) xC (S) ORg, (CHz2) uC (S) SRa, (CHz) uNRoRc,
(CH2) nC(O)NReRc,  (CH2) uNRcC (O) Ry,  (CHz) uNRpC(O)NRpRs ©
(CH2)aZ, en donde
Ra, Ra, Re; Rp ¥ Z son lo definido anteriormente,
Y m es un nimero entero de 1 a 4 inclusive,

n es un nimero entero de 0 a 4 inclusive

Ra se elige de los siguientes grupos
hidrégeno,
alquilo lineal o ramificado que contiene de 1 a 6 dtomos
de carbono,
cicloalquilo que contlene de 3 a 6 atomos de carbono,
alquilcicloalquilo que comprende un grupo alqullo que
contiene de 1 a 6 Atomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 atomos de carbono
arilo que contiene de 5 a 10 Aatomos de carbono,
optativamente interrumpido con un heterocatomo elegido de
nitrbégeno, oxigeno y azufre,
arilalquilo que contiene de 6 a 10 atomos de carbono,
optativamente interrumpido con un hetercdtomo elegido de

nitréaenn oxiaenn v ariufre
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alquilarilo que contiene de 6 a 10 atomos de carbono,

optativamente interrumpido con un heterocdtomo elegido de

nitrégeno, oxigeno y azufre,
alquenilo lineal o ramificado que contiene de 2 a 6
4tomos de carbono,
los grupos (CHz);ORs, (CH2)nCF3, (CHz2)nC{O)Rs, (CHz},COORp,
(CHz2) nOC (O) Ra, (CHz) nSRg, (CH2) nC(S)Rs, (CHz) nC (S) ORa,
(CH2) nC(S)SRa, (CH2) NRaRc, (CH2)nC(O)NRgRc, (CHz)nNRcC(O)Ra,
(CHz) nNRpC (O) NRpRg © (CHz),2, en donde
Ra; Ra, Rc, Rp ¥ n son lo definido anteriormente,
los grupos arilo, arilalquilo, y alquilarilo definidos
anteriormente son no sustituidos o sustituidos en el
grupo arilo con 1, 2, o 3 grupos elegidos de
halédgeno, hidroxilo, NO, NOz, CN, alcoxi que contiene
de 1 a 4 Atomos de carbono, {CHz),ORs, (CH:z).NRgRc,

(CHz) oNC (O} Ra, (CHz),HNSO2Rs, (CHz)nN(SOzRs)2, COzRs, CF3

<

Y

en donde Rs, Rc ¥ n son lo definido anteriormente, y

la linea de puntos presente en la férmula I indica que la

unién entre W y el carbono en la posicién 5 puede ser
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- una sola unidén, en cuyo caso W representa un atomo
de nitrbégeno sustituido con un 4tomo de hidrbdgeno,
= una unidn doble, y en este caso W representa un

dtomo de carbonc no sustituido,

X es S, O, N-CN o N-Rg en donde Rs es lo definido

anteriormente

asli como los Oxldos, las formas tautémeras y los isbmeros
épticos correspondientes o los derivados farmacéuticamente
aceptables de los compuestos de la fé6rmula I, con la salvedad
de que cuando

R; representa un grupo metilo, Rz un grupo etilo, W es N, X es
un Atomo de oxigeno y la unién entre W y el atomo de carbono
en la posicién 5 es una unién doble,

entonces

Ry no es ni un grupo fenilo no sustituido ni un grupo fenilo
que lleva un Atomo de fldor en una posicifén orto como fnico

sustituyente

2 Compuestos de la f6rmula I siguiente
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en donde R;, Rz, Rz y X son lo definido en la reivindicacién 1,

W representa un atomo de nitrégeno no sustituido y la unién

entre W y el carbono en la posicién 5, simbolizada por = .,
es una union doble,

asl como los Oxidos, las formas tautdémeras y los i1sbémeros
6pticos correspondientes o 1los derivados farmacéuticamente
aceptables de los compuestos de la fé6érmula I, con la salvedad
de que cuando

R; representa un grupo metilo, R un grupo etilo, W es N, X es
un atomo de oxigeno y la unién entre W y el atomo de carbono
en la posiciédn 5 es una unibén doble, entonces

R: no es ni un grupo fenilo no sustituido ni un grupo fenilo
que lleva, como UGnico sustityente, un &4tomo de flGor en una

posicién orto

3 Un compuesto de acuerdo con la reivindicacién 1 o 2, de la

fé6rmula II siquiente
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en donde

Ry es un grupc alquilo lineal o ramificado gque contiene de
l a 6 4tomos de carbono,

un grupo cicloalquilo que contiene de 3 a 6 &tomos de
carbono,

un grupo alquilcicloalquilo que comprende un grupo
alquilo que contiene de 1 a 6 &tomos de carbono y un
grupo cicloalquilo que contiene de 3 a 6 atomos de
carbono

un grupo arilc que contiene de 5 a 10 A&tomos de carbono,
optativamente interrumpido con un hetercatomo elegido de
nitrdgeno, oxigeno y azufre,

un grupo arilalquilo que contiene de 6 a 10 &Atomos de
carbono, optativamente interrumpidc con un heteroitomo
elegido de nitrbégeno, oxigeno y azufre,

un grupo alquilarilo que contiene de 6 a 10 &atomos de
carbono, optativamente interrumpido con un heteroadtomo

elegido de nitrégeno, oxigeno y azufre,
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un grupo alquenilo lineal o ramificado que contiene de 2
a 6 Atomos de carbono,
los grupos (CH2);ORs, (CH2)nCF3, (CHz2)nC({O)Ra, (CHz).COORs,
(CHz2) nOC (O) Ra, (CHz) nSRa, (CHz) nNRgRc, (CHz) nC (O) NRgRc,
(CH2) nNRcC (O)Ra, 0 (CHz2)nZ, en donde
Ra se elige de alquilo lineal o ramificado que
contiene de 1 a 6 Atomos de carbono,
ciloalquilo que contienede 3 a 6 Atomos de carbono,
alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 Atomos de carbono y un grupo
cicloalquilo qgue contiene de 3 a 6 &tomos de
carbono,
arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,
arilalquilo que contiene de 6 a 10 &tomos de
carbono, optativamente interrumpido con un
hetercdtomo elegido de nitrégeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un
heterodtomo elegido de nitrégeno, oxigeno y azufre,
alquenilo lineal o ramificado que contiene de 2 a 6

atomos de carbono
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Ra ¥ R, que pueden ser idénticos o diferentes, se

eligen de hidrbdgeno,

alquilo 1lineal o ramificado que contiene de 1 a 6
dtomos de carbono,

cicloalquilo que contiene de 3 a 6 &tomos de
carbono

alquilcicloalquilo que comprende un grupo alquilo
que contiene de 1 a 6 Atomos de carbono y un grupo
cicloalquilo que contiene de 3 a 6 @&tomos de
carbono,

arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,

arilalquilo que contiene de 6 a 10 a&dtomos de
carbono, optativamente interrumpido con un
heterodtomo elegido de nitrbdgeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 &tomos de
carbono, optativamente interrumpido con un
heterodtomo elegido de nitrégeno, oxigeno y azufre
alquenilo lineal o ramificado que contiene de 2 a 6
dtomos de carbono

Rs ¥ Rc posiblemente forman un anillo que contiene de
5 a 7 atomos dgque pueden incluir wuno o© més
heterodtomos elegidos de S, N u O,

7 es 11n halfaenn v
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n es un nimeroc entero de 0 a 4 inclusive,

R, es un grupo alquilo lineal o ramificado que contiene de
1l a 6 &tomos de carbono,

(CH2),CF3s, en donde n es un nimerc entero de 0 a 4
inclusive,

metilciclopropilo,

alquenilo lineal o ramificado que contiene de 2 a 6
Atomos de carbono,

0 un grupo (CHz)}).ORp y (CH2),CO:Rs, en donde m es un nimero
entero de 1 a 3 inclusive Y Rz es lo descripto

anteriormente,

R; es un grupo alquilo lineal o ramificado que contiene de
l a 6 atomos de carbono,

un grupo clicloalquilo que contiene de 3 a 6 &tomos de
carbono,

un grupo alquilcicloalquilo que comprende un grupo
alquilo que contiene de 1 a 6 atomos de carbono y un
grupo ciclealquilo que contiene de 3 a 6 Atomos de
carbono,

un grupo arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heterodtomo elegido de

nitrébgeno, oxigeno y azufre,
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un grupo arilalquilo que contiene de 6 a 10 &tomos de
carbono, optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,
un grupo alquilarilo que contiene de 6 a 10 &atomos de
carbono, optativamente interrumpido con un heteroatomo
elegido de nitrbgeno, oxigeno y azufre,
un grupo alquenilo lineal o ramificado que contiene de 2
a 6 Atomos de carbono,
los grupos (CHz) nORg, (CH2) nC (O) Ra, (CHz) nCOORg,
(CH2) nOC(O)Ra, (CHz2)NRaRc, (CH2)nC(O)NRgRc y (CHz)NRcC(O)Ra,
en donde

Ras Ra; Re, Rp ¥ n son lo definido anteriormente,
los grupos arilo, arilalquilo, y alquilarilo definidos
anteriormente son no sustituldos o sustituidos en el
grupo arilo con 1, 2, o 3 grupos elegidos de

halégeno, hidroxilo, NO, NO;, CN, alcoxl que contiene

de 1 a 4 &tomos de carbono, (CHz),ORs, (CHz) NRaRec,

(CHz) WNC (O} Ra, (CHz).HNSOzRs, (CHz2).N{SO2Ra)2, CO2Rs, CF3

<

Y

en donde Rz, Rc ¥y n son lo definido anteriormente, y

X es O, S o NCN
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4 Un compuesto de acuerdo con la reivindicacién 1 o 2,
caracterizado porque
R; es un grupo alquilo lineal o ramificado que contiene de
1 a 6 A&tomos de carbono
un grupo cicloalquilo que contiene de 3 a 6 atomos de
carbono,
un grupo alquilcicloalquilo que comprende un grupo
alquilo que contiene de 1 a 6 Atomos de carbono y un
grupc cicloalqulilo que contiene de 3 a 6 Atomos de
carbono,
un grupo arilo que contiene de 5 a 10 Atomos de carbono,
optativamente interrumpido con un heteroadtomo elegido de
nitrégeno, oxigeno y azufre,
un grupo alquilarilo que contiene de 6 a 10 &Atomos de
carbono, optativamente interrumpido con un heterodtomo
elegido de nitrogeno, oxigeno y azufre,
un grupo alquenilo lineal o ramificado que contiene de 2
a 6 dtomos de carbono
los grupos (CHz) nOR3;, (CHz) nC (O) Rg, (CHz) nCOORg,
(CH2) sOC(O)Ra, (CHz)nNRsRc, {CHz)nC(O)NRgRc, (CH:z)aNR:C(O)Rs,
o (CHz)nZ, en donde

Ra se elige de alquilo lineal o ramificado dque

contiene de 1 a 6 Atomos de carbocno,
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arilo que contiene de 5 a 10 &atomos de carbono,
optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 Atomos de
carbono, optativamente interrumpido con un
heterodtomo elegido de nitrbdgeno, oxigeno y azufre,
Rs ¥ Re, que pueden ser idénticos o diferentes, se
eligen de hidrégeno,
alquilo lineal o ramificado que contiene de 1 a 6
dtomos de carbono
arilo que contiene de 5 a 10 &tomos de carbono,
optativamente interrumpido con un  heterofAtomo
elegido de nitrégeno, oxigeno y azufre,
alquilarilo que contiene de 6 a 10 atomos de
carboeno, optativamente interrumpido con un
hetercatomo elegido de nitrbégeno, oxigeno y azufre,

n es un nimero entero de 0 a 4 inclusive,

Rz es un grupo alquilo lineal o ramificado que contiene de
l a 4 atomos de carbono o un grupo (CHz),OH o (CH;)aCO:H,

en donde m es un nimero entero de 1 a 3 inclusive,

R; es un grupo alquiloc lineal o ramificado que contiene de

1l a 6 Atomos de carbono
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un grupo cicloalquilo que contiene de 3 a 6 &atomos de
carbono,
un grupo arllo que contiene de 5 a 10 atomos de carbono,
optativamente interrumpido con un heteroidtomo elegido de
nltrégeno, oxigeno y azufre,
un grupo arilalquilo que contiene de 6 a 10 AaAtomos de
carbono, optativamente interrumpidc con un heteroatomo
elegido de nitrdgeno, oxigeno y azufre,
un grupo alquilarilo que contiene de 6 a 10 atomos de
carbono, optativamente interrumpido con un heteroatomo
elegido de nitrégeno, oxigeno y azufre,
los grupos arilo, arilalquilo, y alquilarilo definidos
anteriormente son no sustituidoes o sustituidos en el
grupo arilo con 1, 2, o 3 grupos elegidos de
halégeno, hidroxilo, NO, NO;, CN, alcoxi que contiene
de 1 a 4 &atomos de carbono, {CHz).ORg, (CH:z}.NRsRc,
(CHz2) NC (O} Rs, COzRs, CF3 ¥
<1
en donde Ry, Rc Y n son lo definido anteriormente, y

X es O, 5, o NCN

5 Un compuesto de acuerdo con la reivindicacién 1 o 2,

caracterizado porgue
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R; es un grupo alquilo lineal o ramificado que contiene de

1l a 4 &tomos de carbono

un grupo cicloalquilo que contiene de 3 a 6 atomos de

carbono

un grupo alqgquilcicloalquilo que comprende un grupo

alquilo que contiene de 1 a 3 atomos de carbono y un

grupo cicloalquilo que contiene de 3 a 6 Atomos de

carbono,

Rz es un grupce alquilo lineal o ramificado que contiene de

1 a 4 4&tomos de carbono,

R; es un grupo alquilo lineal o ramificado que contiene de

1 a 4 4tomos de carbono,

un grupo arilo que contiene de 5 a 10 &dtomos de carbono,

optativamente interrumpido con un hetercdtomo elegido de

nitrégeno, oxigeno y azufre, preferentemente fenilo o

piridilo, los grupos arilo son no sustituidos o

sustituides con 1, 2, o 3 grupos, dque pueden ser

idénticos o diferentes, elegidos de NH;, haldgeno, metoxi,

hidroxilo, CN, CHy y CF3, ¥

X es 0, S o NCN

6 Un compuesto de acuerdo con 1la relvindicacién 1 o 2,
caracterizado porque
R; es un grupo alquilo lineal o ramificado que contiene de

1 a 4 Atomns de carbonn
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R; es un grupo alquilo lineal o ramificado que contiene de
l a 4 d4tomos de carbono o un grupo {(CH2),0H, en donde n es
un nimero entero de 1 a 4 inclusive,

Rz es un grupo alquilo lineal o ramificado que contiene de
1 a 4 atomos de carbono, un grupo cicloalquilo que
contiene de 3 a 6 atomos de carbono, un grupo arilo
elegido de fenilo y tienilo, que puede ser no sustituido
o sustituido con un grupo elegido de haldgeno, hidroxilo,
metoxi, NH; vy CHs ¥y

XesSuog

7 Un compuesto de acuerdo con las reivindicaclones 1 a 6,

elegido del grupo formado por

1-Et1l1-5- (4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el (1,41diazepin-8-ona

5-(4-Bromofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin-B-ona,

1,3-Dimetil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~

e} [l,4]diazepin-8-ona,
5-(4-Metoxifenil)-1, 3~dimetil-6, 7-dihidro-1H-pirazolo[4, 3~

el [2,4]dlazepin-8-ona
S5-(4-Bromofenil) -1, 3-dimetil-6, 7-dihidro-1H-pirazolo[4, 3-

e][1,4]diazepin—-68-ona
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1-Eti1l-3-metil-5-naft-2-11-6, 7-dihidro-1-H-pirazolo[4, 3-
el [1,4]diazepin-B-ona,
5-(3-Clorotien-2-il)-1-etil-3-metil-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4)diazepin-8-ona,
Metil 3-(l-etil-3-metil-8-oxo-1,6,7,8-tetrahidro-pirazolol[4,3-
e][1,4]diazepin-5~11)propanoato,
1-Eti1l1-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-e] [1,4]diazepin-8-
ona,
5-(4-Clorofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
e][1,4]diazepin-8-ona,
5- (4-Aminofenil)-l-etil-3-metil-6, 7-dihidro-1H-pirazolo([4, 3-
e][l,4]diazepin-8-ona
1-Etil-5-(4-fluorofenil)-3-metil-6, 7-dihidro-1H-pirazolol(4, 3-
el [1,4]diazepin-8-ona,
5-(3-Bromofenil)-l-etil-3-metil-6,7-dihidro-1H-pirazolo{4, 3-
e] [1,4]diazepin-8-ona,
3-Metil-5-fenil-1-propil=-6, 7-dihidro-1H-pirazolo[4, 3-
e) [1,4)diazepin-8-~ona,
l1-Isopropil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el {1,4)diazepin-8-0na,
(£} 1-Etil-3-metil-5-fenil-4,5, 6, 7-tetrahidro-1H-pirazolof4, 3-
e] [1,4]diazepin-8-ona
1-(2-Hidroxietil)-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3-

el(l,4ldiazepin-8-ona,
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1-Etil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]1diazepin—-8-tiona,

1-Etil-5-(4-metoxifenil)-6, 7-dihidro-1H-pirazolo[4, 3-
ej[1l,4]diazepin-8-ona,

1-Eti)l-5-(3-metoxipropil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]dlazepin-8-ona

5-(2-Aminofenil)-~l1-etil-3-metil-6, 7-dihidro-1H-pirazolo([4, 3-
e] [1,4]diazepin-8-ona

1-Etil-5- (2-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [l,4]diazepin-8-0na

1-Etil-3-1isopropil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3-
e]ldiazepin-8-ona,

3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3-
el[l,4]diazepin-8-ona,
1-Etil~-3-metil-5-fenil-4,5, 6, 7-tetrahidro-1H-pirazolo[4, 3-
el[1,4]diazepin-8-ona, isémero 1,
1-Eti1l1-3-meti1l-5-fenil-4,5, 6, 7-tetrahidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-ona, isbdmeroc 2,
3-Meti1l-5-fenil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]1d1azepin-8-cna

1-Eti1l-3-metil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona

S5-(3-Aminofenil)-l1-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-

e} [1,4]diazepin-8-ona,
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3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
e][1,4]diazepin-8-tiona,
1-Etil-3-isopropil-5-fenil-6,7-dihidro-1H~pirazolo[4, 3-
el [1,4)diazepin-B-tiona,
5-(4-Aminofenil)-3-terc-butil-1-etil-6, 7-dihidro-1H-
pirazolo[4,3-e][1l,4]diazepin-8-ona,

5~ {4-Aminofenil)-l-etil-3-isopropil-6,7-dihidro-1H-
pirazolo[4,3-e]l[1l,4]}ldiazepin-8-ona,
1-Eti1l-5-(4-hidroxifenil)-3-metil-6, 7-dihiaro-1H-pirazolo{4, 3-
e][1,4)1diazepin-8-ona,
5-(4-Aminofenil)-3-metil~l1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
11[1,4}diazepin-8-ona,
3-Met1l-5-feni1l-1-(2,2,2-trafluorcetil} -6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]diazepin-8-ona,
l,5-Dietil-3-metil~6, 7-dihidro~1H-pirazolo[4, 3~

el {1,4)dlazepin-8-ona,

5-Ciclohexil-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3~
e][l,4]diazepin-8-ona,

1-Et1il-3-metil-5-pirid-4-i11-6, 7-dlhidro-1H-pirazolo([4, 3-
e] {1,4)diazepin-8-ona

(+) 1-Et11~3-metil-5-pirid-4-i1-4,5, 6, 7-tetrahidro-1H-
pirazolo([4,3-e]l(l,4]1diazepin-8-ona,
5-terc-Butil-l-etil-3-met:11-4,5, 6, 7-tetrahidro-1H-

pirazolo([4,3-e][l1,4]diazepin-8-ona,
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5-(4-Dietilaminofenil)-l-etil-3-met1l-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]ldiazepin-B8-0ona,

3-Butil-l1-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]diazepin-8-ona,
N-[4-(1-Etil-3-metil-8-o0ox0-1,6,7,8-tetrahidro-pirazoloi4, 3-
e][1,4]diazepin-5-1l1) fenil]acetamida,
4-(1-Eti1l-3-metil-8-oxo0-1, 6,7, 8-tetrahidropirazolo[4, 3~
e]l{l,4ldiazepin-5-1il)-benzonitrilo
S5-terc-Butil-l-etil-3-isopropil-6, 7-dihidreo-1H-pirazoloi4, 3-
el [1,4])drazepin-B-ona

1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-ona
4-(1-Etil-3-isopropil-8-oxo0-1,6,7,8-tetrahidro-pirazolo(4, 3-
e][1,4]diazepin-5-1l1l)benzonitrilo,
1-Etil-3-1s0opropil-5-(4-pirrolidin-1-il-fenil)-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8-~-ona,
5-(2,4-Dimetoxifenil)-l-etil-3-isopropil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-B-ona,
5-terc-Butil-3-isopropil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
e]{1l,4]ldiazepin-8-ona,

3-Isopropil-l-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo(4,3-
el [1,4]diazepin-B-ona,

4- (3-Isopropil-8-oxo-1-propil-1, 6,7, 8-tetrahidropirazolo[4, 3~

el [1,4}diazepin-5-il)benzonitrilo
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3-Isopropil-l-propil-5- (4-pirrolidin-1-il-fenil)-6, 7-dihidro-
1H-pirazolo[4,3-e] [1l,4]diazepin-8-0ona,
5-(2,4-Dimetoxifenil)-3-isopropil-l-propil=-6, 7-dihidro~1H-
pirazolo[4,3-e][1l,4]dlazepin-B8-ona,
3,5-Di-terc-butil-l-etil-6, 7-dihidro-1H~pirazolo[4, 3-
el[l,4]diazepin-8-ona,

3-terc-Butil-l-etil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-ona,
4-{3-terc-Butil-l-etil-8-ox0-1,6,7,8-tetrahidro-pirazolof4,3-
e)[l,4)diazepin-5-il)benzonitrilo,
3-terc-Butil-l-etil-5-(4-pirrolidin-1-il-fenil)-6, 7-dihidro-
l1H-pirazolo{4,3-e]l{l,4]ldiazepin-8-ona,

3-terc~Butil-5-(2, 4-dimetoxifenil)-1-etil-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8-ona
3,5-Di-terc-butil-l1-propil-6, 7-dihidro-1H-=pirazolo(4, 3~
el[l1,4]1d1azepin-8-ona,

3-terc-Butil-l-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo|[4, 3-
e][1l,4]diazepin-8-ona,

4- (3-terc-Butil-8-oxo-l1l-propil-1,6,7,8-tetrahidropirazolo[4, 3-
el [1l,4]diazepin-5-1il)benzonitrilo,
3-terc-Butil-l1-propil-5-(4-pirrolidin-l1-il-fenil) -6, 7-dihidro-
1H-pirazolo[4,3-el{l,4]diazepin—-8-0ona
3~-terc-Butil-5-(2,4-dimetoxifenil)-1-propil-6,7-dihidro-1H-

pirazolo[4,3-e] [1,4)diazepin-8-0na,
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3-Butil-l1l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3—-
e][1l,4}diazepin-8-tiona,

1-Etil-3-metil-5-pirid-3-il-6, 7-dihidro-1H-pirazolo[4, 3-
elfl,4]diazepin-8-ona

1-Etil-3-metil-5-pirid-2-i1-6, 7-dihidro-1H-piraozlo[4, 3~
e]{1,4]diazepin-8-ona,

1-Etil-3-metil-5-fenil-1, 6~dihidropirazolo[4, 3~
e][1,4]diazepin-8~ilcianamida,
N-[4-({1-Etil-3-metil-B-ox0-1,6,7,8-tetrahidropirazolo[4, 3—
el [1,4]diazepin-5-il1) fenil]l- (fenilsulfonil)bencensulfonamida,
(1-Etil-3-metil-5-fenil-1, 6-dihidropirazolo[4, 3-

e}l [1,4)diazepin-8-il)metilamina,
1-Etil-3-1isopropil-5-fenil-6, 7-dihidro-1H-piraozlo[4, 3-

el [1,4]diazepin-8~-ilidencianamida,
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro~1H-pirazolo|[4, 3-
el[l,4]diazepin—-8-1lidencianamida,
1-Ciclopentil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][l,4]diazepin-8-ona,
1-Ciclopropirlmetil-3-metil-5-fenil-6, 7-dihidro-1H-
pirazolo[4,3-e]{l,4]dlazepin-8-ona,
1-Ciclobutilmetil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4)diazepin—-8-ona,

1-Alil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3—-

e) [1,4)diazepin-8-ona,
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1-Etil-3-met1l1-5-(4-trifluorometilfenil) -6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-B-ona
1-Etil-3-isoproil-5-(4-trifluorometilfenil)-6, 7-dihidro-1H-
pirazolo[4,3-e} [1,4])diazepin-8-ona
3-terc-Butil-1-etil-5-(4-trifluorometilfenil)-6, 7-dihidro-1H-
pirrazolo[4,3-e] [1,4]d1azepin-8-ona,
3-Isopropil—-l-propil-5-p-tolil-é6, 7-dihidro-1H-pirazolo{4, 3-
e][1,4]diazepin-B-tiona,

3,5-Di-terc-butil-1-propil-6, 7-dihidro-1B-pirazolol4, 3-
el[l,4)diazepin-8~tiona,

5-terc-Butil-3-isopropil-l-propil—-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4)diazepin-8-tiona,

1-Eti1l-3-1isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el[l,4}ldiazepin-8-tiona,

5-terc-Butil-l-etil-3-1isopropil-6, 7-dihidro-1H-pirazolo(4, 3-
e] [1,4}diazepin-8-tiona,

(1) 3-sec-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e)[l,4]diazepin-8-ona,

(+) 3-sec-Butil-l1-etil-5-pirid-4-il-6, 7-dihidro-1H-pirazolo[4, 3~
el[l,4]diazepin-8-ona

(1) 3-sec-Butil-5-fenil-1-propil-4-i1-6, 7-dihidro~1H-
pirazolo[4,3-e] [1l,4]diazepin-8-ona,

(t) 3-sec-Butil-l-propil-5-pirid-4-11-6, 7-dihidro-1H-

pirazolo[4,3~-e] [1,4]diazepin-8-ocna
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3-Ciclohexil-l-etil-5-fenil-4-11-6, 7-dihidro-1H-pirazolo{4, 3-
el [l,4]ldiazepin-8-ona,

3-Ciclohexil-1l-etil-5-pirid-4~il-6, 7-dihidro-1H-pirazolo[4, 3~
el [1,4]diazepin—-8-ona,
3-Ciclohexil-5-fenil-1-propil-4-il-6, 7-dihidro~1H-
pirazolo[4,3-e][1,4]diazepin-8~ona,
3-Ciclohex1il-1-propil-5-pirid-4-il-6, 7-dihidro-1H-
pirazolo[4,3-e] [2,4]diazepin-8-0Ona,
3-Ciclohexilmetil-l-et1l-5-pirid-4-il1-6,7-dihidro-1H-
pirazolo[4,3-e]} [1,4]d1iazepin-8-cna,
3-Ciclohexilmetil-5-fenil-1-propil-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]d1iazepin-8-ona,
3-Ciclohexilmetil-1~propil-5~pirid-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e]{1l,4]diazepin-8-ona,
3-Ciclohexilmetil-I-eti1l-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]d1azepin-8-ona

Etil éster del dcido l1-eti1l-8-oxo-5-fenil-1,6,7, 8-
tretrahidropirazolo(4, 3-e] [1,4]diazepin-3-carboxilico,
5-terc-Butil-l-etil-3-1sopropil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]ldiazepin-8-ilidenciamida
1-Eti1l-3-1sopropil-5-p-tol1l-6, 7-dihidro-1H-pirazolo[4, 3~

e] [1,4]dlazepin-8-i1lidenclanamida,

1-Etil-3-isopropil-5- (4-metoxifenil) -6, 7-dihidro-1H-

pirazolo(4,3-e] [1,4]d1iazepin-8-ona,
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1-Etil-5~(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-

e][1,4]diazepin-8-tiona,

1-Eti1l1-5-(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-ilidencianamida,

3-Isopropil-5- (4-metoxifenil)-l1-propil-6,7-dihidro-1H-
pirazolo([4,3-e] [1,4]diazepin-8-ona
3-terc-Butil-l-etil-5-(4-metoxifenil) -6, 7-dihidro-1H-
pirazolo{4,3-e][1l,4]diazepin-8-ona,
3-terc-Butil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-

pirazolo{4,3-e]l[l,4]diazepin-8-ona,

1-Et1l-5-(4-hidroxifenil)-3-meti1l-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-ilidencianamida,

(+) 3-sec-Butil-l1-etil-5-(4-metoxifenil)-6, 7-dihidro-1H-
pirazolo{d,3-e][l,4]d1azepin-8-0ona

() 3-sec-Butil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo{4,3-e]l[l,4]diazepin-8-ona
1-Etil-3-metil-5-(3,4,5-trimetoxifenil) -6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4)diazepin—-8-0ona,

1-Et1l1-5-(3-hidroxifenil)-3-met1l1-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona

1-Et1l-5-(2-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo([4, 3~

el [1,4]diazepin-8-ona,
1-Etil-3-metil-5-(2,3,4-trimetoxifenil) -6, 7-dihidro—-1H-

pirazolo(4,3-el[l,4]diazepin-8-ona
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1-Eti11-3, 5-difenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8~ona,
1-Et11-5-(4-hidroxifenil)-3-isopropil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1l,4]diazepin-8-ona,

5~ (4-Hidroxifenil)-3-isopropil-l-propil-6, 7-dihidro-1H-
pirazolo{4,3-e][1l,4]diazepin-8-0ona,
3-terc-Butil-l-etil-5-(4-hidroxifenil)-6,7-dihidro-1H-
pirazoloi4,3-e] [1,4]dlazepin-8-ona

5-(2, 6-Dimetoxifenil)-1-etil-3-metil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin—-8-ona
3-Etoximetil-l1-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~

el [1l,4]diazepin—-8-ona

8 Un compuesto de acuerdo con las reivindicaciones 1 a 6,

elegido del grupo formado por

1-Et11-5~ (4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo([4, 3-
el [1l,4]diazepin—-8-ona

5- (4-Bromofenil)-l1-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3—-
e] [1,4]diazepin-8-cona,

1-Et1l1-3-metil-5-naft-2-11-6, 7-dihidro-1H-pirazolo[4, 3~
e][1l,4]diazepin-8-cna
5-(3-Clorotien-2-11)-l-etil-3-metil-6, 7-dihidro-1H-

pirazolo[4,3-e]{l,4]diazepin-8-ona,
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Metil 3-(1-etil-3-metil-8-oxo-1,6,7,8-tetrahidropirazolo[4, 3-
e] [1,4])diazepin-5-1l1)propanocato,
5-(4-Clorofenil)-l1-etil~3-meti1l1-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]d1iazepin-8-~ona

5-{4-Aminofenil)-l1-etil-3-met1l-6, 7-dihidro-1H-pirazolo[4, 3~
e][1,4]diazepin—-8-ona

1-Eti11-5-(4-fluorofenil)-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
e} {1,4]diazepin-8-ona
5-{3-Bromofenil)-1-etil-3-metil-6,7-dihidro-1H-pirazolol[4, 3-
e][l,4]diazepin-8-ona

3-Metil-5-fenil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-0ona,

1-(2-Hidroxietil)-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]ldiazepin-8-ona

1-Etil-3-meti1il-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-tiona

1-Etil-5-{3-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4,3-
eldiazepin-8-ona,
5-(2-Aminofenil)-l-etil-3-metil-6,7-dihidro-1H-pirazolo[4, 3~
e][1,4]diazepin-8-ona

1-Etil-5-(2-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo([4, 3~
el [1,4)diazepin~-B8-ona,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona,
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3-terc-Butill-l-etil-5-fenil-6,7-dihidro-1H-pirazolo(4, 3-
e]l[l1l,4ldiazepin-~8-ona,

1-Eti1l-3-metil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]dlazepin-B8-ona,

5-(3-Aminofenil)-l1-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3—
e][1,4]ldiazepin-8-ona,

3-terc-Butil~-l-etil-5-~fenil-6, 7-dihidro-1H-pirazolo[4, 3~

el [1,4]diazepin-8-tiona,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolof4, 3-
e][1,4]diazepin-B8-tiona,
5-{4-Aminofenil)-3-terc-butil-1-etil-6, 7-dihidro-1H-
pirazclo[4,3-e] [1,4]diazepin-8-0ona
5-{4-Aminofenil)-l-etil-3-isopropil-6, 7-dihidro-1H-
pirazolo{4,3-e][l,4]diazepin-8-ona
1-Et11-5-(4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el{l,4]diazepin-8-ona,

5-(4-Aminofenil)~-3-metil-1-propil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona
3-Metil-5-fenil-1-(2,2,2-trifluoroetil)-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8-0ona,
5-Ciclohexil-l-etil-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4)diazepin-8-o0ona,

1-Etil-3-meti1l-5-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3-

e][1,41d1azepin-8-o0ona,
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S-terc-Butil-l-etil-3-meti1l-4,5,6,7-tetrahidro-1H-
pirazolo[4,3-e][1,4]diazepin—-8-ona,
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~

e] [1,4]diazepin-8-ona,

5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4,3-
el{l,4]diazepin-8-ona,

1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo([4, 3-

el {1,4]diazepin-8-ona,
4-{1-Etil-3-isopropil-8-ox0-1,6,7,8-tetrahidro-pirazoloi4, 3-
el [1,4)diazepin-5-il)benzonitrilo,
5-(2,4-Dimetoxifenil)-l-etil-3-isopropil-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4)diazepin-8-ona,
5-terc-Butil-3-1isopropil-l1-propil-6, 7-dihidro~-lh-pirazolol[4, 3-
el [(1,4)diazepin~8-0ona,
3-Isopropil-l-propil-5-p-tolil-6,7-dihidro-1H-pirazolo([4, 3-
el [1,4]1d1iazepin-8-ona

4- (3-Isopropil-B8-oxo-1l-propil-1,6,7,8-tetrahidropirazolof4, 3-
e] [1,4]diazepin-5-1l)benzonitrilo,
5-(2,4~Dimetoxifenil)-3-isopropil-1l-propil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]dirazapin—-8-ona,
3,5-Di-terc-butil-l-etil-6, 7-dihidro-l1H-pirazolo[4, 3-
el[l,4]diazepin-8-ona
3-terc-Butil-l-etil-5-p-tolil-~6,7-dihidro-1H-pirazolof4, 3~

e] [(1,4]diazepin-8-ona,
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4-(3-terc-Butil~l-etil-8-oxo0-1,6,7,8-tetrahidro-pirazolo|4, 3~
e][l,4]diazepin-5-il)benzonitrilo,
3-terc-Butil-5-{(2,4-dimetoxifenil)-1-et1l1-6,7-dihidro-1H-
pirazolo[4,3-e] {1,4]diazepin-8-0ona,

3, 5-Di-terc-butil-l1-propil-6, 7-dihidro-1H-pirazolo[4, 3~
el[l,4ldiazepin-8-ona,

3-terc-Butil-l-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]diazepin—-8-o0ona,
4-(3-terc-Butil-8-oxo-1-propil-1,6,7,8-tetrahidro-
pirazolo{4,3-e]l[1,4]diazepin-5-il)benzonitrilo,
3-terc-Buti1l-5-(2, 4-dimetoxifenil)-1-propil-6, 7-dihidro-1H~-
pirazolo{d,3-el(l,4]d1iazepin-8-ona,
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~

e} [1,4]diazepin-8-tiona

1-Et1l-3-metil-5-pirid-3-11-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]diazepin-8-ona,

1-Et1l-3-metil-5-pirid-2-11-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4)diazepin-8-ona,

1-Etil-3-metil-5-fenil-1, 6-dihidropirazolo[4, 3-

el [1,4]diazepin-8-ilcianamida
N-[{4-(1-Eti1l-3-metil-B8-oxo0-1,6,7,8~tetrahidro-pirazolo[4, 3-
e][1,4]diazepin-5-il)fenil]-(fenilsulfonil)bencensul fonamida,
1-Et1l1-3-1sopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-B8-ilidencianamida,
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3-terc-Butil-l-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
el [1,4]diazepin-8-ilidencianamida,
l1-Ciclopropilmetil-3-metil-5-fenil-6, 7-dihidro-1H-
pirazolo[4,3-e][l,4]diazepin—-8-ona,
1-Ali1]l-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][l,4]}diazepin-8-ona,
1-Et1l-3-metil-5-(4-trifluorometilfenil)-6, 7-dihidro-1H-
pirazolo[4,3-e][1,4]diazepin-8-ona,
1-Etil-3-isopropil-5-{4-trfluorometilfenil) -6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-B-ona,
3-terc-Butil-1l-etil-5-{4-trifluorometilenil)-6, 7-dihidro-1H-
pirazolo[4,3-el[l,4]ldi1azepin—-8~-ona
3~Isopropil-l-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo(4, 3-
el[1,4)diazepin-8-o0na,
3,5-Di-terc-butil-1-propil=-6, 7-dihidro-1H-pirazolo[4, 3-
el (1l,4)diazepin-8-tiona
S5-terc-Butil-3-isopropil-l-propil-6, 7-dihidro-1H-pirazolo[4, 3-
el{l,4)diazepin-8-tiona,
1-Et1l1-3-isopropil-5-p~tolil-6, 7-dihidro—~-1H-pirazolo[4, 3~
el [l,4}diazepin-8-tiona,
5-terc-Butil-l-etil-3-1isopropll-6, 7-dihidro-1H-pirazolo{4, 3-
e][1,4]diazepin-8-tiona,
{t) 3-sec-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-

el (1,41diazepin-8-ona,
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{1} 3-sec-Butil-l-et1l-5-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3~
el {1,4]diazepin~-8-ona,

(1) 3-sec-Butil-5-fenil-1l-propil-4-i11-6, 7-dihidro-1H-
pirazolo[4,3-e][1l,4]diazepin-8-ona,

() 3-sec-Butil-l-propil-5-pirid-4-i11-6, 7-dihidro-1H-
pirazolof4, 3-e]l[l,4]diazepin-8-ona,
3-Ciclohexil-l-etil-5-fenil-4-11-6, 7-dihidro-1H-pirazolo(4, 3-
e} [1,4]diazepin—-8-0na,

3-Ciclohexil-l-etil-5-pirid-4-il-6, 7-dihidro-1H-pirazolo[4, 3-
e] {1,4]diazepin-8-ona,

3-Ciclochexil-5-fenil-1-propil-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e){l,4]diazepin-B8-ona,
3-Ciclohexil-1-propil~5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e] [l,4]diazepin-8-0ona
3-Ciclohexilmetil-l-eti1l-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4,3-e]l[1,4]diazepin-8-0ona,
3-Ciclohexilmetil-5-fenil-1~-propil-6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-B-ona
3-Ciclochexilmetil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolo([4,3~ell,4]diazepin—-8-ona
3-Ciclohexilmetil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-
el[l,4]dirazepin-8-ona,

Etil éster del acido l-etil-8-oxo-5-fenil-1,6,7,8-

tetrahidropirazolo[4,3-e} {1,4)diazepin—-3—-carboxilico,
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5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-1lidencianamida
1-Etil-3-1sopropil-5-p-tclil-6, 7-dihidro-1H-pirazolo[4, 3~

e] [1,4]diazepin-8-1ilidencianamida,
1-Etil-3-1sopropil-5-(4-metoxifenil)-6, 7-dihidro-1H-
pirazolo{4,3-e][1,4]ldiazepin-8-ona,
1-Et1l-5-(4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e][l,4]diazepin-8-tiona,
1-Et11-5-{4-metoxifenil)-3-metil-6,7-dihidro-1H-pirazolofl4, 3-
el [1,4]diazepin-8-ilidencianamida,

3-Isopropil~5- (4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4, 3-e}[1l,4]diazepin—-8-ona,
3-terc-Butil-l-etil-5-(4-metoxifenil)-6, 7-dihidro-1H-
pirazolo(4,3-e](l,4]diazepin-8-ona,
3-terc-Butil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e]l[l,4]dilazepin-8-ona
1-Et11-5~(4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e)[l,4]diazepin-8-ilidencianamida,

{t) 3-sec-Butil-1-etil-5-(4-metoxifenil) -6, 7-dihidro-1H-
pirazolo[4,3-e] [1,4]diazepin-8-cna,

() 3-sec-Butil-5- (4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazolo[4,3-e])[l,4]diazepin-8-ona,
1-Etil-3-met11-5-(3, 4, 5-trimetoxifenil)-6, 7-dihidro—~1H-

pirazolof4, 3-e)[1,4)diazepin-8-ona,
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1~Et11-5-(3-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el[1l,4]diazepin-8-ona,
1-Et1l-5-(2-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el[l,4]diazepin—-8-ona
1-Eti11-3,5-difenil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,4]diazepin-8-ona,
1-Et11-5-(4-hidroxifenil)-3-1s0opropil-6, 7-dihidro-1H-
pirazolo[4d, 3-el [1,4)diazepin—-B8-ona
5-(4-Hidroxifenil)-3-isopropil-l-propil-6, 7-dihidro-1H-
pilrazolo[4,3-e]l [1,4]diazepin-8-ona
3-terc-Butil-l-etil-5-(4-hidroxifenil)-6, 7-dihidro~-1H-
pirazolo[4,3-e]l[1,4)diazepin-8-ona,
3-Etoximetil-l-eti1l-5-fenil-6, 7-dihidro~1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona

9 Un compuesto de acuerdo con las reivindicaciones 1 a &6,

elegido del grupo formado por

1-Etil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1l,4]diazepin-B8-tiona,

1-Et1l1-5-(2-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
e} [1,4])diazepin-8-ona,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-

e] [1,4)diazepin-8-ona,
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3-terc-Butil~l-eti1l-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
el[l,4]drazapin-8-ona,
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo|[4, 3-
e][l,4]diazepin-8-tiona,
1-Etil-3-1sopropil-5-fenil-6, 7-dihidro-1H~-pirazolo{4, 3-
e][1l,4]diazepin-8-tiona,
5-(4-Aminofenil)-3-terc-butil-l-etil-6, 7-dihidro-1H-
pirazolo[4,3~-e] [1l,4]diazepin-8-ona,
S5-(4-Aminofenil)-1-etil-3-isopropil-6,7-dihidro-1H-
plrazolo[4,3-e] [1,4]diazepin-8-ona
1-Etil-5- (4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo[4, 3-
el [1,4]ldiazepin~-8~ona,
5-Ciclohexil-l-etil-3-meti1l-6, 7-dihidro-1H~pirazolo[4, 3-
el [1l,4]diazepin-8-ona,
1-Et1l1~3-met11-5-pirid-4-1i1-6, 7-dihidro-1H-pirazolo(4, 3-
el [(1,4]diazepin-B8-0ona,
5-terc-Butil-l-eti1l-3-metili-4,5, 6, 7-tetrahidro-1H-
pirazolo[4,3-e] [1,4]d1iazepin-8-ona,
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo([4, 3-
e][l,4]diazepin-8-ona,
5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4, 3~
el [l,4)diazepin-8-ona
1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo{4, 3~

el [1,4]diazepin-8-ona
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4-({1-Etil-3-1sopropil-8-oxo-1,6,7,8-tetrahidro-pirazolo[4, 3-

el [1,4]diazepin-5-il)benzonitrilo,

5-(2,4-Dimetoxifenil)-l1-et1l-3-isopropil-6, 7-dihidro-1H-

pirazolo[4,3-el[1l,4]diazepin-8-ona

5-terc-Butil-3-isopropil-l1-propil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]diazepin-8-ona

3-Isopropil-l1-propil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4,3-

el [1,4]diazepin-8-ona,

4-(3-1sopropil-8-oxo-1-propil-1, 6,7, 8-tetrahidropirazolo(4, 3~

el][l,4]diazepin-5-1l})benzonitrilo,

5-(2,4-Dimetoxifenil)-3-isopropil-l-propil-6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4]diazepin-8-ona,

3,5-Di~terc~-Butil-1l-eti1il-6, 7~dihidro-1H-pirazolo[4, 3-

e][1l,4]diazepin-8-ona,

3-terc-Butil-l-etil-5-p-tolil-6, 7-dihidro~-1H-pirazolo[4, 3~

el [1,4]diazepin—-8-ona

4-(3-terc-Butil-l-etil-8-oxo-1,6,7,8-tetrahidropirazolo[4, 3-

e] [1,4])dlazepin-5-1l1)-benzonitrilo,

3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4]d1iazepin—-8-tiona

1-Eti1l1-3-metil-5-fenil-1, 6—dihidropirazolo{4, 3-

e] [1,4]ld1azepin—-8-i1lcianamida,

1-Etil-3-1isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el [1,4}diazepin-8-1lidencianamida,
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3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-i1lidencianamida,
l1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo{4, 3-
e][1,4]diazepin-8-tiona,

() 3-sec-Butil-i-etil-5-fenil-6, 7-dihidro-1H-pirazoloi4, 3~
e][1,4]diazepin—-8-0ona,

(+) 3-sec-Butil-l-etil-5-pirid-4-il-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona,

() 3-sec-Butil-l1-propil-5-pirid-4-il-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]diazepin-B-ona,
3-Ciclohexil-l-etil-5-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3-
e][l,4]diazepin~-8-ona,
3-Ciclohexil-1-propil-5-pirid-4-1i1-6, 7-dihidro-1H-
pirazolo[4,3-e]{l,4]diazepin-8-0na,
3-Ciclohexilmetil—~1l-etil-5-piri1d~4-il1-6, 7-dihidro-1H-
pirazolo[4,3-e]{1,4]diazepin-8-ona
5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-i1lidencianamida,
1-Etil1-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo[4, 3-

e} [1,4]diazepin-8-ilidencianamida,
1-Etil-3-isopropil-5-(4-metoxifenil) -6, 7-dihidro-1H~-
pirazolo[4,3-e] [1,4]diazepin~-8-ona,
1-Et11-5-{4-metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo|[4, 3-

e] [{1,4]diazepin-8-ilidencianamida,
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3-Isopropil-5-(4-metoxifenil)-1-propil-6, 7-dihidro-1H-
pirazoclo[4,3-e]l[1,4]dlazepin—-B-ona
3-terc-Butil-5- {4-metoxifenil)-1-propil-6, 7-dihidro~-1H-

pirazolo[4,3-e] (1,4]diazepin-B-ona,

1-Etil-5-{4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo{4, 3-

e][1,4]diazepin-8-1lidencianamida,
(1) 3~-sec-Butil-l-etil-5-(4-metoxifenil) -6, 7-dihidro-1H-
pirazolo[4,3-e]j[l,4]diazepin-8-c0ona,
1-Etil-3-meti11-5-(3, 4, 5-trimetoxifenil)-6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4]diazepin-B8-o0na,

1-Etil1-5-(3-hidroxifenil)-3-metil~6, 7-dihidro-1H-pirazolo[4, 3-

e][l,4]diazepin-8-ona

1-Eti1l1-5-(2-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-

e][1,4]diazepin—-8-ona,

1-Etil-3,5-difenil~-6, 7-dihidro-1H-pirazolo[4, 3—-

e] [1,4]d1iazepin-B8-ona,
1-Etil-5-(4-hidroxifenil)-3-isopropil-6, 7-dihidro-1H-
pirazolo(4,3-e] [1,4]diazepin-8-ona
5-(4-Hidroxifenil)-3-1isopropil-1-propil-6, 7-dihidro-1H-
pPirazolo[4,3-e]{1,4]diazepin-8-ona,
3-terc-Butil-l-etil-5-(4-hidroxifenil) -6, 7-dihidro-1H-
pirazolo[4,3~e]{l1,4]diazepin-8-ona,
3-Etoximetil-l1-etil-5-fenil-6,7-dihidro-1H-pirazolo(4,3-

el [l,4]diazepin~-8~ona

25
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10 Un compuesto de acuerdo con las reivandicaciones 1 a 6,

ejegido del grupc formado por

1-Etil-3-metil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1l,4]diazepin-8-tiona,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona
3-terc-Butil-l-etil-5-fenil-6,7-dihidro-1H-pirazolo(4, 3-
e] {1,4)diazepin-8-ona,

3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazoclo[4, 3-
e) [1,4]diazepin-8-tiona,

1-Eti1l1-3-~-isopropil-5-fenil-6, 7-dihidro-1B-pirazolo[4, 3-
e][1,4]diazepin-8-ona,

5~ (4-Aminofenil)-3-terc-butil-l~-etil-6, 7-dihidro-1H-
pirazolo([4,3-e]l[l,4)diazepin-8-ona,
5-(4-Aminofenil)-~l1-etil-3-i1isopropil-6, 7-dihidro-1H-
pirazolo[4, 3-e])[1,4]diazepin-8-ona,
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolol[4, 3-

el [l,4]diazepin—-8~ona,

5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4,3-
e}{l,4]diazepin-8-ona,

1-Etil-3-1isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolol[4, 3-
el [l,4ldiazepin-8-ona,
4-(1-Etil-3-i1sopropil-8-oxo0-1,6,7,8-tetrahidropirazolo{4, 3~

111 Aldiazenin-5-11thenzonitriln
T
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5-terc-Butil-3-isopropil-l-propil-6, 7-dihidro-1H-pirazolo[4, 3-
e] [1,41diazepin-8-ona,
4-(3-Isopropil-8-oxo-l-propil-1,6,7,8-tetrahidropirazolof4, 3-
e] [1,4]diazepin-5-1l)benzonitrilo,
3,5-Di-terc-butil-1-etil-6,7-dihidro-1H-pirazolo[4, 3~
e][1,4]diazepin-8-ona, -
3-terc-Butil-l-etil-5-p-tolil-6, 7-dihidro-1H-pirazolof4, 3-
e][1,4]diazepin-8-ona,
4-(3-terc-Butil-l-etil-8-oxo-1,6,7,8-tetrahidropirazolof4, 3-
el [1,4]diazepin—-5-il)benzonitrilo,
3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]dirazepin-8-tiona,
1-Etil-3-metil-5~fenil-1, 6~dihidropirazolo[4, 3-
el [1,4]diazepin-8-1ilcianamida,
1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3~
e] [1,4]diazepin-8-1lidencianamida,
3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-
e]l[1,4ldiazepin-8-ilidencianamida,
1-Etil-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo{4, 3-
el [1,4]diazepin-8-tiona,
(1) 3-sec-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolol[4, 3-
el{l,4]diazepin-8-ona,
(1) 3-sec-Butil-1-eti1l-5-pirid-4-il-6, 7-dihidro-1H-pirazolo[4, 3-

e][1,4]diazepin-8-ona,
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(+) 3-sec-Butil-1-propil-5-pirid-4-il-6, 7-dihidro~1H-
pirazolo[4,3-e])[1l,4]diazepin-8-ona,
3-Ciclohexil-1-eti1l~5-pirid-4-11-6, 7-dihidro-1H-pirazolo[4, 3-
e][1,4]diazepin-8-ona,
3-Ciclohexil-1-propil-5-pirid-4-11-6,7-dihidro—-1H-
pirazolo[4,3-e][l,4]diazepin-8-ona,
3-Caiclohexilmetil-l1-etil-5-pirid-4-11-6, 7-dihidro-1H-
pirazolof4, 3-e]l([1l,4}dirazepin-8-ona,
5-terc-Butil-l-etil-3-isopropil-6, 7-dihidro-1H-pirazolo[4, 3~
e] [1,4)d1azepin-8-ilidencianamida,
1-Eti1l-3-isopropil-5-p-tolil-6, 7-dihidro-1H-pirazolo([4,3-

el [1,4]diazepin-8-ilidencianamida,

1-Et11-5- (4-hidroximetil)-3-i1sopropil-6, 7-dihidro-1H-
pirazolo{4,3-e][1,4]diazepin-B8-ona.,
5-(4-Hidroxifenil)-3-isopropil-1-propil-6, 7-dihidro-1H-
pirazolo[4, 3-e])[1,4]diazepin-8-ona.,
3-terc-Butil-l-etil-5-(4-hidroxifenil) -6, 7-dihidro-1H-

pirazolo(4,3-e]l [1,4]diazepin-8-0ona

11 Un compuesto de acuerdo con las reivindicaciones 1 a 6,

elegido del grupo formado por

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e] [1,4]diazepin-8-0ona,
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3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-

el [1,4]diazepin-8-ona,

1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3—-

e}l {1,4]diazepin-8-tiona,
5-(4-Aminofenil)-l-etil-3-isopropil-6, 7-dihidro-1H-
pirazolo{4,3-e) [1,4]diazepin-8-ona,

1-Etil-5- (4-hidroxifenil)-3-metil-6, 7-dihidro-1H-pirazolo(4, 3-
e][l,4]diazepin-8-ona,
4-(1-Etil-3-isopropil-8-oxo-1,6,7,8-tetranidro-pirazoloi4, 3-
el {l,4]diazepin-5-il)benzonitrilo
5-terc-Butil-3-isopropil-1-propil-6, 7-dihidro-1H-pirazoclo[4, 3-
e][1,4]d1azepin-8-ona,

4- (3-Isopropil-B8-oxo-1,6,7,8-tetrahidro-pirazolo[4, 3-

e] [1,4]diazepin-5-il)benzonitrilo
3-terc-Butil-l-etil-5-p-tolil-6,7-dihidro-1H-pirazolo[4, 3-

el [(1,4]diazepin~8-ona,

3-Butil-l1-etil-5-fenil-6, 7-dihidro~-1H-pirazolo[4, 3-

e] [1,4]diazepin-B-ticna,

() 3-sec-Butil-l1-eti1l-5-pirid-4-11-6, 7-dihidro-1H-pirazolol4, 3-
e]1,4]diazepin-8-ona,

() 3-sec-Butil~1l~-propil-~5-pirid-4-11-6, 7-dihidro-1H-
pirazolo[4, 3-e] [1,4]diazepin-8-ona
3-Ciclohexil-1-propil-5-pirid-4-11-6, 7-dihidro-1H-

pirazolo{4,3-e]lil,4}diazepin-8-0ona,
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3-terc-Butil-5- (4~-metoxifenil)-1-propil-6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4]diazepin—-B-0ona,

1-Et11-5-(2-hidroxifenil)-3-metil-6,7-dihidro-l1H-pirazolo({4, 3-

e] [1,4]diazepin-8-ona,

3-terc-Butil-l-etil-5-(4-hidroxifenil)-6, 7-dihidro-1H-

pirazolo[4,3-e][l,4]diazepin-8-ona,

1-Etil-3-1sopropil-5-fenil-6, 7-dihidro-1H-pirazolo(4, 3-

el [1,4]diazepin-B8-ilidencianamida

12 1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3~

el [1l,4)diazepin-8-cona

13 3-terc-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

e][1,4]1diazepin-8-ona

14 1-Eti1l-3-1sopropil-5-fenil-6, 7-dihidro-1H-pirazolo{4, 3~

e][1,4]diazepin-8-tiona

15 5-(4-Aminofenil)-l-etil-3-isopropil-6, 7-dihidro-1H-

pirazolof{4,3-e]l{l,4]diazepin-8-ona

16 1-Etil-5-(4-hidroxifenil)~-3-metil-6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4]diazepin-8-ona



2
¥

17 4-(1-Etil-3-1sopropil-8-oxo0-1,6,7,8-tetrahidro-

pirazolo[4, 3-e] [1,4]ldiazepin-5-il)benzonitrilo

18 5-terc-Butil-3-isopropil-l-propil-6, 7-dihidro-1H-

pirazolo[4,3-e]l[1l,4]diazepin-8-cna

19 4- (3-Isopropil-8-oxo-l-propil-1, 6,7, 8-tetrahidro-

pirazolo{4,3-e][1l,4]}dlazepin-5-il)}benzonitrilo

20 3-terc-Butil-l-etil-5-p-tolil-6, 7-dihidro-1H-pirazoloi4, 3-

el [1,4]diazepin-8-ona

21 3-Butil-l-etil-5-fenil-6, 7-dihidro-1H-pirazolo[4, 3-

el{l,4)diazepin-8-tiona

22 () 3-sec-Butil-l-etil-5-pirid-4-il-6, 7-dihidro-1H-

pirazolo[4,3-e] [1l,4]diazepin-8-0ona

23 (1) 3-sec-Butil-1-propil-5-pirid-4-il1-6, 7-dihidro-1H-

pirazolo[4,3-e] [1,4]diazepin-B-ona

24 3-Ciclohexil-1-propil-5-pirid-4-il-6, 7-dihiro-1H-

pirazolo[4,3-e){1l,4]diazepin-8-ona
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25 3~terc-Butil-5- (4-metoxifenil)-1-propil-6, 7T-dihidro-1H-

pirazolo{4,3-e] [1l,4]diazepin-B8-ona

26 1-Etil-5~(2-hidroxifenil)-3-metil-6, 7-dihidro-1H-

pirazolof4,3-e] [1,4]diazepin-8-ona

27 3-terc-Butil-l-etil-5-(4-hidroxifenil)-6,7-dihidro-1H-

pirazolo[4, 3-e] [1,4]d1iazepin-B-ona

28 1-Etil-3-isopropil-5-fenil-6, 7-dihidro-1H-pirazoloi4, 3-

el [l,4]diazepin-8-ilidencianamida

29 Una composicidén farmacéutica caracterizada porque
comprende al menos un compuesto definido de acuerdo con
cualquiera de las reivindicaciones 1 a 28, en comblnacién con

un soporte farmacéuticamente aceptable

30 Un compuesto de acuerdo con cualquiera de las
reivindicaciones 1 a 28, para 8u uso como producto

farmacéutico

31 Un compuesto de acuerdo con cualqulera de las
reivindicaciones 1 a 28, para su uso como un producto
medicinal para tratar enfermedades que 1incluyen cancer,

sindrome de 1nmunodeficiencia adeiirida fibrosis riratrircer

| o
e S
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excesivas que incluyen cicatrices dérmicas excesivas tales
como cilcatrices dérmicas normales y anormales posteriores a
heridas o cirugia, osteocartritis, osteoporosis, esclerosis
miltiple, ansiedad, depresién, dermatitis atépica, artritis
reumatoidea, ataque séptico, enfermedades inmunes que incluyen
lupus eritomatoso diseminado, psoriasis, rechazo de injertos y
rinitis alérgica, asi como enfermedades que involucran la
produccién de TNFa, enfermedades inflamatorias tales como
asma, bronconeumopatia obstructiva crénica (COPD), lesiones
postisquémicas, hipertensidén pulmonar, insuficiencia cardiaca
congestiva, sindrome de insuficiencia respiratoria aguda, y
enfermedades inflamatorias crénicas del intestino (IBD) tales

como la enfermedad de Crohn y la colitis ulcertiva

32 Un compuesto de acuerdo con cualquiera de las
reivindicaciones 1 a 28, para su uso como un producto
medicinal para tratar enfermedades inflamatorias que
comprenden bronconeumopatia obstructiva c¢rénica, asma vy
enfermedades inflamatorias del intestino (IBD) tales como la

enfermedad de Crohn y la colitis ulcerativa

33 Un compuesto de acuerde con cualquiera de las
reivindicaciones 1 a 28, para su uso como un producto
medicinal

a fFratar enfermedades— _inflamatorias que

mamrmmanAan Ta lmwmamemme meavnakf e Aalieden Ak - At An
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34 Un método para tratar una enfermedad que consiste en un
tratamientoe con un 1inhibidor de la fosfodiesterasa 4, el
método mencionado caracterizado porque comprende la
administracién a un paciente de una concentraciédn efectiva de
un compuesto de la f6rmula I de acuerdo con cualquiera de las

reivindicaciones 1 a 28

35 El uso de un compuesto de la férmula general I de acuerdo
con cualquiera de las reivindicaciones 1 a 28, para preparar
un producto medicinal para tratar enfermedades que consiste en

una terapia con un inhibidor de la fosfodiesterasa 4

36 Un proceso para preparar un compuesto de acuerdo con
cualquiera de las reivindicaciones 1 a 28, caracterizado
porque comprende los siguientes pasos

l) cuando, en la férmula I, X es O 0 S, W es N y la unién
entre W y el atomo de carbono en la posicién 5, simbolizada
por ==, es una unidn doble

- la ciclizacidén de un compuesto de la fé6rmula general (C)

T .
“/)?l\{}\m
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en donde R;, Rz, R3 y X tienen el significado dado

anteriormente, para dar un intermedio sintéticoc o un compuesto

final de la f6rmula general D,

R
) “j’m
nz/ N, ®)
H

en donde R;; Rz, R; y X tienen 1los significados dados

anteriormente,

2) cuando, en la férmula I, X es S, W es N y la unién entre W

y el atomo de carbono en la posiciédn 5, simbolizada por

— , es una union doble

~ la tionacién de un compuesto de la férmula general (D}, en
donde R;, Rz v R; tienen el significado dado anteriormente y X
es O, para dar un compuesto de la férmula I en donde la unién
entre W y el atomo de carbono en la posicién 5 es una unidn

doble, W es N v X es azufre

3) cuando, en la férmula I, X es N-CN, W es N y la uniédn entre

W y el atomo de carbono en la posicién 5, simbolizada por

=, es una unidén doble

- la reaccién de un compuesto de la férmula general (G)
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en donde R;, R; v R; tienen el significado dado anteriormente,
con un compuesto de la férmula H:N-CN, para dar un compuesto de

la f4érmula general F siguiente

4) cuando, en la férmula I, X es N-Rg, W es N y la unién entre
W y el carbono en la posicidédn 5, simbolizada por =— , eS8 una
unién doble

- la reaccién de un compuesto de la férmula general (G)

(G)
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en donde R;, R; Y Ra son lo definido anteriormente, con un
compuesto de la férmula H;N-Rz, en donde Ry es lo definido
anteriormente, para dar un compuesto de la férmula I en donde
la unién entre W y el 4tomo de carbonc en la posicibébn S es una

unidén doble, W es N y X es N-Rp,

5) cuando, en la férmula I, W es NH y la unién entre W y el
dtomo de carbono en la posicién 5 es una sola unidn

- la reaccién de un compuesto de la f6rmula general (D)

R
) "*jm
e N (D)
X H

en donde R;; Rz, Ry ¥ X son lo definido anteriormente, con un
agente reductor, para dar un compuesto de la f6rmula I en
donde W es NH y la unién entre W y el a&tomo de carbono en la

posicién 5 es una sola unidn
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RESUMEN DE LA INVENCION

La 1invencibtn se relaciona con pirazolo[4,3-e]l-dlazepinas

sustituidas novedosas de la f6rmula general

R
p “ R3
\ I
nz/ N\
X H
1

con composiciones farmacéuticas que las contienen, con su uso

como productos medicinales y con procesos para prepararlas
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NOVEL SUBSTITUTED PMOI_-OIG‘S-a]DIMIPIIIIS‘ PHARMACEUTICAL

COMPOSITIONS COMTAINING THEM, USE AS MEDICIMAL PRODUCTS AND
]
PROCESSBES FOR PREPARING THEM

The invention relates to novel subatituted pyrazolo-

{4, 3-e]diazepines, to pharmaceutical compositions containing
them, to their use as medicinal products Lnd to processes
for preparing them }

: |
T.crnolggianl gggggzound of the invention l
Cyclic adencaine 3',5'-monophosphate (cAMP)}i is a ubiquitous

intracellular second messenger, which Iia intermediate
between a first messenger (hormone, neurotranamitter or
autacoid) and the cellular functional responaes the firat
messenger stimulates the enzyme responsible for the
synthesis of cAMP, depending on the cells concerned, the
cAMP then intervenes in a great number of functions
metabolic, contractile or secretory

The effects of cAMP end when it is degraded by cyclic
nucleotide phosphodiesteragses, which are Iintracellular
enzymes that catalyse its hydrolysis into inactive adenosine
5'-monophosphate

Y

At least 11 major families of «cyclic nucleotide
phosphodiesterases (PDE) have been distinguished in mammals,
numbered from 1 to 11 according to their atructure, their
kinetic behaviour, their substrate specificity or their
sensitivity to effectora (Beavo J A et al (1990) Trends
Pharmacol Sci 11, 150-155 Beavo JA et al {1994)
Molecular Pharmacol 46, 399-405) The PDE4 enzymes are
specific for cAMP

T
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Non-specific phosphodiesterase inhibitor compounds are
known, which inhibit several families of anymas This is
the case for certain methyl xanthines such as theophylline
These compounds have a low therapeutic index, in particular
on account of their action on types of PDE present in cells
other than the target cells Convarsely, cerxtain families of
PDE can be selectively inhibited by various pharmacological
agents the hydrolysis of cyclic nucleotides is slowed down
and their concentration thus increases in only the cells in
uhiqh the type of PDE that i3 sensitive to the inhibitor is
found

I
A specific advantage is shown for the phosphodissterases 4
(PDE4), which have been identified in many 1 ssues including
the central nervous system, the heart, vascular endothelium,
vascular smooth muscle and that of the ?erial pathways,
myelold lines and lymphoid lines )

An increase in cAMP in the cells involved in inflammation
inhibits thelr activation inhibition of the synthesis and
release of mediators in mastocytes, monocytes,
polymorphonuclear eosinophils and basophils, inhibition of
chemotaxis and degranulation of polymorphonuclear
neutrophils and eosinophils, inhibition of the proliferation
and differentiation of lymphocytes

Cytokines, in particular TNF and intarleudina, proeduced by
various types of leukccytes such as the T lymph?cytea,
monocytes and ' polymorphonuclear eosinophils, play an
important role in triggering inflaﬁmatory manifestations, in
particular in response to stimulation by an allergen in the
respiratory pathways
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Moreover, cAMP reduces the tonus of the smooth musacle fibres ’ ,_;;:
in the aerial pathways il
4
Lt 1
It might thus be expected that selective PDE4 inhibitors _3_5
would have therapeutic activity as anti-inflammatory and "’:
anti-allergic medicinal products, and in the treatment of £
various respiratory diseases such as asthma, emphysema and
ch;:onic bronchitis ;
N
1 I ;é'
Extensive research has been conducted for ?everal years into - Fs
the production and development of powerful PDE4 inhibitors A
This is found to be difficult due to t.II\e fact that many i';fi.e;
potential PDE4 inhibitors are not devoid ¢::£ activity on the (“"i
phosphodiesterases of other families d;
| &%
At the present time, the lack of selectivity of PDE4
inhibitors thus represents a major problem, given the extent S
of the functiocns regulated by cAMP There is thus a need for “
powerful and selective PDE4 :lnhibitorsl, i & inhibitors T4
ull'::lch have no action with respect to PDEs;helong.‘l.ng to other !
families and particularly PDEs which regul'ata cGMP
) ¢ [
':.EE! of the invention ‘ ‘
The invention relates to substituted pyrazolol[4d,3-e]- Vo
diazepines of general formula I below ! -‘;}I
RL T
N/ w“ R3 . s
-/ e wie
J/ N N . 't
R2 \ . t
X H
I
in which '
!
I | "{l
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the groups (CHz),ORs, ICHzlnf;?:; (CHz) oC (O] Ry,
(CHz} ,COORy, (CHz)z0C (O)Ra, (Cﬂz)rSRa. {CH2) /C(S) Ry,
{CH2} oC (5) ORy, (CHz) 4C(8) SRy, (CﬂahNRch{
(CH2)nC (O) NRgRz, (CH2)NRcC(O)Ra, (CHz) NRpC (O)NRoRa
or (CHz}n.2, in which,
Ry i3 chosen from +4dinear or branched alkyl
containing from 1 to 6 carbon atoms,
cycloalkyl containing from 3 to 6 carbon
atoms,
alkylcycloalkyl comp:ia:lnlg an alkyl group
containing from 1 to & carbon atoms and a
cycloalkyl group containing from 3 to 6
carbon atoms I

1

I

i

..
.

A

nyEr

:
A&

‘1 | TR
i L3
4 . M
-
Rl is chosen from the following groups C
hydrogen, ro
linear or branched alkyl contain_!ing from 1 to 6 "wi
carbon atoms, ,} ! ':;‘2;
cycloalkyl containing from 3 to GE carbon atoma, ) -
alkylcycloalkyl comprising an alkyl ! group o
containing from 1 to € carbon atoms and a _ﬁ";}_E:
cycloalkyl group containing frop 3 to 6 carbon » .: Fﬁ-‘
atoms, ! E?‘
aryl containing from 5 to 10 carbon atoms, 4 -;;
optionally interrupted with a he't.ero atom chosen ‘ "%;
from nitrogen, oxygen and sulphuz, R
arylalkyl containing from 6 to 10 carbon atoms, ‘i&*
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur, i
alkylaryl containing from 6 to ;10 carbon atoms, .
optionally interrupted with a hetero atom chosen '_f,
from nitrogen, oxygen and aulphuii }1&1
linear or branched alkenyl contﬁining from 2 to 6 f,f:!.-
carbon atoma, | ! &t
A,
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aryl containing from 5 to 1? carbon -,a\“.pus,
opticnally interrupted with 8 hetero atom
chosen from nltrogen, oxygen and sulphur:
arylalkyl containing from 6 to 10 carbon
atoms, optionally interruptecf with a hetero
atom chosen from nitrogen, oxygen and
sulphur,

alkylaryl containing from 6 to 10 carbon

atoms, optionally interrupted with a hetero
atcm chosen from 'nitrogen, oxygen and
sulphur,

linear or branched alkenyl c?ntaining from 2
to 6 carbon atoms, '

Ra and Rg, identical or
different, are chosen from t"lydrogen,-

linear or branched alkyl containing from 1

|
which may hg

to 6 carbon atoms,

cycloalkyl containing from 3 to 6 .carbon
atoms;

alkylcycloalkyl comprising , an alkyl, group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6
carbon atoms,

aryl containing from 5 to IIO carbon: atoms,
optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur;
arylalkyl containing from | 6 te 10 carbon
optionally interrupted with a hetero
oxygen and

atoms,
atom chosen from nit:oéen.
sulphur, i

alkylaryl contalning from 6 to 10 carbon
atoms, optionally :lnterruplted with a hetero

——— et e
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atam chosen from nitrogen, oxygen and
sulphur, -

linear or branched alkenyl containing from 2
to 6 carbon atcms, it being possible for Ras
and Re to form a ring containing from 5 to 7
atoms which can include one or more hetero
atoms chosen from S, N and O,

Rp 1s hydrogen or linear or: branched alkyl
' containing from 1 to 6 carbon_' atoms,
Z is a halogen, and
n is an integer from 0 to 4 inclusive,
'
R2 13 chosen from the following groupa
linear or branched alkyl containing from 1 to 6
carbon atonms,
alkylcycloalkyl comprising an alkyl group -
containing from 1 to 6 carbo'n atoms and a .
! cycloalkyl group containing from 3 to 6 carbon

atoms, |

cycloalkyl containing from 3 to Gi carbon atoms;

aryl 'containing from 5 to 10 carbon atoms, <

optionally interrupted with a he't:ero atom chosen

- i S——— ———

from nitrogen, oxygen and sulphur,
alkylaryl containing from 6 to 10 carbon atama,
optionally interrupted with a hetero atom chosen

from nitrogen, oxygen and sulphu:i,-

lineazr or branched alkenyl containing from 2 to 6
carbon atoms, s
the groupa (CH2)aORs, {CH2).CFy, (CH3)uC(O)Ra, -
(CH2) gCOORy, (CHz)uwOC(O)Ra, (CHz2)uSRs, {(CHz}uC(S)Rs, '»’ifi

(CHa)aC (S) ORa, (CHy) aC (8) SRs (CHz) NRoRe, {
]
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(CHz)uC{O} NRaRc,  {(CHz)WNRCC(O}Ra,  [(CHz) NRGC (0)NRoRa
or (CHz)aZ, in which, I!
Ra; Ra, Re Rp and Z are as defined abovg., and
m is an integer from 1 to 4 .lnclunivc,
n is an integer from 0 to 4 inclusive,

R3 1s chosen from the following gro'ups

hydrogen;

linear or branched alkyl containing from 1 to 6
carbon atoms;

cycloalkyl containing from 3 to 6 carbon atoms,
alkylcycloalkyl comprising &an  alkyl group
containing from 1 to 6 carbon atoms 'and a
cycloalkyl group containing from 3 to 6 carbon
atoms, ! :
aryl containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and aulphu{:.

arylalkyl containing from 6 to 'f1o carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphu'r.—

alkylaryl containing from 6 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphu}r;

linear or branched alkenyl containing from 2 to 6
carbon atoms, i

the groups (CHz)aORa, (CHz) uCFa, (CH2) .C(O) Ra,
(CHz) COORy, (CH2),OC{O)Ra, (CH2)nSRe, (CHa),C(S)Rn-
(CH2)aC(SIORs, ~ (Cg)aC(S)SRs, (CHa) NReRe,
{CH2) nC{O)NRgRc,  (CHz) sNRcC(O) Ra,] (CHz2) oNRpC(O) NRoRs
or (CHz)a2, in which,

Ra, Ra; Rc Rp and n are aa d;ef.'[ned above;
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the aryl, arylalkyl and alkylaryl groups defined
above being unsubstituted or substituted on the
aryl group with 1, 2 or 3 groups chosen from

halogen, hydroxyl, NO, NOz, CN, alkoxy
containing from 1 to 4 carbon atoms,
(CHz) nORs, (CH2) JNRaRc, {CH2) JNC (O) Ry,

(CHz) HNSO2Rs, (CHz)aN (S02Ra)2, ;COzRs, CF3 and

-
—~< 1
N-N
1
in which Ry, Rc and n are as defined above,

and

the dotted line present in formula.I indicates that
the bond between W and the carbon in position 5 may
be {
- a single bond, in which case W representa a
nitrogen atom substituted :u:l.th a hydrogen
atom, i
- a double bond, and in this éaae W represents
an unsubstituted nitrogen ali[om; -,
]

|
1
X is S, 0, N-CN or N-Rp in which.lin. is as defined

above, '
I
1

as well as the oxides, the tautm;ic forms and the

corresponding optical isomers or t:he,I pharmaceutically
acceptable derivatives of the compounds of formula I,
with the proviso that when

Rl represents a methyl group, R2 an ethyl group, W is
N, X is an oxygen atom and the bond between W and the

carbon in position 5 is a double bond,

then
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4
R3 1s neither an unsubstituted phenyl group nor a
phenyl group bearing a fluofine atom in an ,ortho
poaition as acle substituent

The/ compounds of the invention have inhibitory properties

on PDE{4 and/or TNFa-release Some of these compounds are
also selective inhibitors of PDE4 subtypes
of the invention can bes used in the treatwment of complainta

immunodefic}ency syqdramo,

The compounds
including acquired
fibrosis,
scarring

following

cancer,
excessive scarring 1including excessive dermal
abnormal dermal scarring
ostecarthritis,

such as normal or
wounding or
multiple sclerosis,
atopic dermetitis, rheumatoid arthritis,
1mqune diseases including disseminated lu?us erythematous,
psoriasis, graft rejection and allergic rhinitis, as well
aa! diseases involving the production of TNFa and more
particularly in the treatment of inflampatory complaints
such as asthma, chronic aobstructive éronchopnepnopathy
(COPD), post-lischaemic lesions, pulnonﬁry hype:tension,
acute respliratory

surgery,
anxiety, depresaion,

septic shock,

osteoporosis,

congestive cardiac insufficiency,
distress syndrome, and chronic inflammatory diseases of the

intestine (IBD} such as Crohn’s disease and ulcerative

colitis

Tﬂe invention also relates to a process for synthesizing a
compound of general formula I, the said process being
characterized in that it comprises

r

1l)when, in formula I, X is O or S, H[iu N and the bond
between W and the carbon in positioé 5, symbolized by

i

=== , i3 a double bond
4
- the cyclization of a compound of general formula (C)

{
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R
NO, .
N/ I ? -}';‘
% R3 , iy
2’ 3!

‘\l {C) . ;,in;

in which R1l, R2, R3 and X have the meaning given above, to £
give a aynthetic intermediate or a final compound of .;;,
general formula D, * ' tie
R {

R3 ' )
N/ l N\T ‘.
\N D Al
J/ N (D) , ¢ _5_' :

\b !

X H | :

5 \
J

in which Rl, R2, R3 and X have the meanings given :‘4;51
)
above, | \ "3;;-'5."
1 1 4 p

2) when, in formula I, X is 8, W g:.a N and th_.la bond ?S"'" v

10 between W and the carbon in position 5, symbolized by °*
[}

===, is a double bond .
the thionation of a compound of general formula (D),
in which Rl1l, R2 an‘d R3 have the mtani_ng given above o ";.fi ’
and X is O, to give a compound of formula I in which
15 ' the bond between W and the carbon lal:om in posaition 5
is a double bond, W is N and X 1s _wsulphur.—

’ 3) when, in formula I, X is N-CN, Wjis N and the bond ",
between W and the carbon in positiofl 5, aymbolized by <

20 === , is a double bond "
- the reaction of a compound of general formula (G)
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1 (G)

in which R1l, R2 and R3 have the meaning given above, with
a compound of formula H;N-CN, to give a compound of

geheral formula F below
R1

R3
NS
}4

R2 —N

AN
N (F),

4) when, in formula I, X is N-Rgs,

#== , 1s a double bond

L]

\1‘!‘,

W is N and the bond
between W and the carbon in position 5, symbolized by

1

L

« the reacticn of a compound of golne:al formula (G) .
1
i
1

‘i
|

R1
4 Nx R3
2@
R2 —N
—S

(G)

i

in which Rl, R2 and R3 are as defined above,
compound of formula HzN-Rs, in which Ry is as defined

above,

L

with a

to give a compound of formula I in which the bond

between W and the carbon atom in position 5 is a
double bond, W is N and X is N-R, II” Med Chem , 42,

1599, 29095-2919)
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. 5) when, in formula I, W is NH and {the bond between W

and the carbon in p'osit:lon 5 is a ai.pgle bond - _

- the reaction of a compound of .general formula

1
/I L
S

R3 *
in which Rl, R2, R3 and X are as defined above, with '
a reducing agent, to give a compound of formula I in
which W is NH and the bond between W and the carbon
in position 5 is a single bond 1
10 t i
The invention also relates to a phamce'ut:lcal composition
comprising at least one compound of genexal formula I as ’
dief.ined above, #n combination “with. a phamaceut:ically

L
1

acceptable support P 1 !

15 ! -
r

| .
The invention also relates to the use;of a substituted 301 "?,él‘ﬂ

pyrazolo[4, 3-e)diazepine of generxal formula I as a-.,"r'
]

1

|
nedicinal product }

20 The invention also relates to the use!of a substituted
* p}ruolo[d 3-eJdiazepine of general formula I to prepare a
medicinal product for treating ccmplainta relating to a
therapy with a phosphodiesterase 4 inhibitor
| |
25 The invention also relates to a method for treating a
disease or a complaint‘- relating to a therapy ruith a ¥
phosphodieateraae 4 inhibitor, the aa.i.d’ method comprising T
the administration of an effective qopcentration of a
compound of formula I to a patient 1 ]
|
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1
The invention alsoc relates to the use of a substituted “ - w2
pyrazolo(4, 3-e)diazepine of general £ ::mula #I for the *: iy
preparat:lon of a medicinal product :l.ntended for ,treating ' i %.—

5 mamals and particularly i1for treating humans, especially a :.,
medicinal _ product intended for treating condit:l.ona 3

v~ including cancer, acquired immunodeficiency syndro‘ng, :'_3“ i’ 4
fibrosis, excessive scarring including excesaive dermal *ég.
scarring such as normal or abnormal dermal aca:ringt.. Vg o

10 following wounding or surgery, | osteoa:t‘.hl:itis, p T ..-
o;steoporo,sis, multiple 'sclgros:l.a, anxiaty, deprenion,
atopic dermatitis, rheumatcoid arthrit.ts, soptic shock,
:l.'mmune diseases including disseminated iupus eryth‘amat.oua,
paor:l.asis, graft rejection, allergic rhinitis, diseases

15 :I.nvolving the production of TNFa and | more part.ti:ularly

1 inflammatory complaints such as asthma, chron:lc obatructive r';;
7 bronchopneumopathy' (COPD), post-ischaemic lesions, :"r
3, pulmonary hypertension, éongestive cardiac insuﬂi.ciency, a1 .,h 4“
| acute resplratory diat_g:eu syndrome, and }ch:onic ;1 }t e
; 20 inflammatory diseases of the 1ntestirie (IBD) such as, ~ "’H;j:_
" Crohn’s disease and ulcerative colitis i ' S 1

+ i H E . aih y
P H 1 4 "‘: Yot ’Cl
E D‘otn:l..'l.ed _desoription of the invention ! y ' w'ﬁ#
A 'I'he present invention thus relates to: the compounds of - ‘:: ’
13 25 general formula I ; _":;;
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1 ]
Rl '
R3 ‘
7 RN
N\N /
RZ/ N\ ;
X H |
| I ;

I L
in which the X, W, Rl, R2 and R3 are as

defined above

dotted line,
o
1 *
The compounds of formula I above in which W represents an

unsubstituted nitrogen atom and tha bond,between W and the

symbolized by ===, 1is a double
bond, are preferred I

carbon in position 5,

Among the compounds of general formula, I that are thus
pgeferred are the compounds correspondiqg to the genaral
formula IIX 4

in which
Rl is a linear or branched alkyl group containing
from 1 to 6 carbon atoma;
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a cycloalkyl group containing from 3 to ),6 carbon
1

atoms,; } o

an alkylcycloalkyl group compri‘s:l.ng an alkyl group:_.,;f

containing from 1 to 6 carbon atoms and a'’
cycloalkyl group containing from 3 ¢to IG carbon
atoms '
an aryl group containing from 5 to 10 carb‘::n atoms, - !
optionally interrupted with a heteroc atom choaen ¢
from nitrogen, oxygen and sulphur, *
an arylalkyl group containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur,
an alkylaryl group containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero atom
chosen from nitrogen, oxygen andjaulphur:
a8 linear or branched alkenyl group containing from
2 to 6 carbon atoms, -
the groups (CHz) 2OR3, (CHj) -'ICF" (CH2) .C (O) Ra,
(CHz2) aCOORg, {CH2) OC(O)Rs, (CHa2)nSRs,  (CHz)oNRsRe,
(CHa) s.C(O) NRpRe, (CHz) nNRcC(O)Rp or| (CHa2)a2, in which
Ra is chosen from linear| or branched alkyl

containing from 1 to 6 carbon atoms,
cycloalkyl containing from 3 to 6 carbon
atoms, '

alkylcycloalkyl comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6
carbon atoms; ‘
aryl containing from 5 t.? 10 carbon atoms,
optionally interrupted with a hetero atom

chosen from nitrogen, oxygen and sulphur,

arylalkyll 'containing from 6 to 10 carbop

atoms, optionally interrupted with'a hetero

! '

"
L .
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4

atom chosen from nitrogen, oxygen and
sulphur; '
alkylaryl conteining from 6 to 10 carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrogen, oxygen and
sulphur;

linear or branched alkeny.‘_ll. containing from 2

to 6 carbon atomsa; '

Ry and Rg, which may !be identical or
different, are chosen f,rou% hydrogen;

linear or branched alkyl containing from 1
to 6 carbon atoms;

cycloalkyl containing from 3 to 6 carbon
atoms; '

alkylcycloalkyl comprising an alkyl group
containing from 1 to 6 c:larbon atoms and a
cycloalkyl group containling from 3 to 6
carbon atoms,

aryl containing from 5 to 10 carbon atomsa,
optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur,
arylnlkyli containing fr 6 to 16:. carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrclvgen, oxygen and

sulphur |
alkylaryl containing from 6 to 10 carbon
atoms, optionally interrupted with a heterc
atom chosen from nitrégen, oxygen and
sulphur I

linear or branched alkenyl‘ containing from 2

to 6 carbon atoms,

.,
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Rg and Re possibly forming a ring containing
from 5 to 7 atoms which may include one or
more hetero atoms chosen from 8, N or O;

£, ol
¥ §<b

| LY
Z is a halogen, and ﬂ:‘
n is an integer from 0 tg 4 inclusive; ' %‘-

)

.
w . )
s

]
R2 is a linear or branched alkyl group containing :
from 1 to 4 carbon atoms; -

-
r

——
T
-

I
(CHz}aCF3, in which n 1s an integer from 0 to 4

inclusive, ' v ‘:"f:;
methylcyclopropyl, ‘;: =
5

linear or branched alkenyl containing from 2 to 6

»

carbon atoms,

or a group (CHz)uORs and (CHz2)pCO2Ra, in which m is

an integer from 1 to 3 inclusive and Ry is as Vi
described above; ‘ i}i
!
R3 is a linear or branched alkyl group containing éfv
from 1 to 6 carbon atoms, . : T
a cycloalkyle group containing’t:om 3 to 1 6 carbon \t‘.?,“
atoms, | .
an alkylcycloalkyl group compr:l.'iiing an alkyl group.;ﬂ '%
containing from 1 to 6 carbon atoms and a ! &

cycloalkyl group containing from 3 to 6 carbon .7 Tg}»

atoms,; M;
an aryl group containing from 5 to 10 carbon atoms, P
optionally interrupted with a lhet:ta::o atom chosen . : :”
from nitrogen, oxygen and sulphur, :;'-:.-.'ii
an arylalkyl group containing from 6 to 10 carbon ;n'
atoms, optionally interrupted with a hetero atom '.;5'3
chosen from nitrogen, oxygen am:lI sulphur, flﬁ'

|
| £
|

1
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an alkylaryl group containing fxrom ¢ to 1‘0 cax:;on
atoms, optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and ISulphm:,—

an linear or branched alkenyl gr%mp conta:.x;:l.ng from

2 to 6 carbon atoms, } ‘
the groups (CH2):ORs, (CH2)oC(O}Rs,  (CHa) aCOORg,
(CH2)4OC(O)Ra,  (CH2)oNRsRe,  (CH2)aC(O)NRsRe  and

(CH2) nNReC(O)Rg, 1in which,
Ra; Ra; Rc and n are as defined above,
the aryl, arylalkyl and alkylaryl groups' de!ined
above being unsubsatituted or a'ubatituted on the
aryl group with 1, 2 or 3 groups chosen from
halogen, hydroxyl, NO, | RO, CN, alkoxy
containing from 1 to {4 carbon.: atoms,
(CHz) 4ORg, (CHz)} nNRaRc {CHz) WNC (O) Ra,
(CHz)} ,HNSOzRg, (CHI’nN(SOIRI‘)h COzRs, CFy and

H
¥

N—N t
| {
in which Ry, Rc and n are aa deﬂqed above, and,

X is 0, § or NCN

[

gpt—

The invention relates particularly to the compounds of
general formula II in which

———— — ———

-”~

Rl is a linear or branched alkyl group containing
from 1 to 6 carbon atoms,

a cycloalkyl group contalning fram 3 to 6 carbon
atoms; . l.l '

an alkylcycloalkyl group Emprig:;ng an alkyl ‘group

conta!,.ning from 1 to 6 'carbon atoms and a A

cycloalkyl group containing frcim 3 to 6 carbon
atoms, | :

o

Y 1

/!

3 hj
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an aryl group containing from 5 to 10 carbon atoms,
optionally intarrupted with a hetero atom 'chosen
from nitrogen, oxygen and sulphur, -
an alkylaryl group containing from 6 to 10 -carbon
atoms, optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur; "
a linear or branched alkenyl groyp containing from
2 to 6 carbon atoms; !
the groups (CHz)aORs, (CHa} sC(O) Ra, (CHz) 2.COOR,
(CH2) sOC (O) Ry, (CHj )} oNRaRc, (CHz) oC (O) NRaRc,
(CHz) sNRcC(O) Ry or (CHz)nZ, in which,
Ra is chosen from linear jor branched alkyl
containing from 1 to 6 carbon atoms, !
aryl containing from 5 tollo carboﬁ atoms,
optionally interrupted with a hetero atom
chosen from nitrogen, oxygén and sulphur,
alkylaryl containing from| 6 to 10 carbon
atoms, optionally 1nterrup;ed with & hetero
atom chosen from nitrohen, oxygen and
sulphur
Rs and Re, which may be identical or
different, axe chosen from , hydrogen,
linear or branched alkyl containing from 1
to 6 carbon atoms,
aryl containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur,
!ns to 10' carbon
atoms, optionally :I.nt.errupfed with a hetero

5
alkylaryl containing from

atom chosen from nitro?en, oxygen and
sulphur; |
n is an integer from 0 to 4 inclusive; :

a,f,;

b

& .:"!.
4T Ll
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R2 is a linear or branched alkyl group con'_t.aining
from 1 to 4 carbon atoms or a group (CH;)aOH or
(CH2)uCOzH, in which m is an integer from 1 to 3
inclusive,

— ——

R3 is a linear or branched alkyl group containing
from 1 to 6 carbon atoms

a cycloalkyl group containing from 3 to 6 carbon
atoms;

an aryl group containing from 5 ttj 10 carbon atoms,
optionally interrupted with a h:cero atom chosen
from nitrogen, oxygen and sulphur,

an arylalkyl group containing from 6 to 10: carbon
atoms, |optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur; i

an alkylaryl group containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero atom
chdsen from nitrogen, oxygen and svlphu;.—

the aryl, arylalkyl and alkylaryl groups defined
sbove being unsubstituted or substituted on the
aryl group with 1, 2 or 3 groups ct;nosen from
halogen, hydroxyl, NO, '!llog, CN, alkoxy
tI:ontainingr 1fr:t:m 1 to 4 carbon atoms,
(CHz) 2ORs, (CHz) NRsRc (CHz) WNC(O)Ra, COsRs, CFj
and
_ .
<1

—— sy S ——

in which Ry, Rc and n are as defined above, and

X isa O, S or NCN i
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The invention relates more particularly‘to the compounds of

general formula II in which k * T

1 l - ! -
' } R
Rl is a linear or branched alkyl group containing -~

from 1 to 4 carbon atoms,;

f:m"'"f |
C

T

3

[}
-
%

. B
e

a cycloalkyl group containing from 3 to 6 carbon, ' i‘é‘i
l atoms, I ' T
an alkylcycloalkyl group comprising an alkyl group ‘*‘i‘?:
containing from 1 to 3 carbon atoms and a *
f cycloalkyl group containing from 3 to 6 carbon i "ﬁ'

atoms,

¥

%‘}hﬂv ;"E".m th4TEA S

R2 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms,

k

R3 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms;
an aryl group containing from 5 [to 10 carbon atoms, ' %

o

optionally interrupted with a hetero att;m chosen
from nitrogen, oxygen and s_lulphur, preferably ~ :

- AT~

L

phenyl or pyridyl, the aryl groups being
| unaubstituted or subatituted witft l, 2 or 3 groups,

"o

which may be identical or di!ferent, chosen from

-}
| NH2, halogen, methoxy, hydroxyl' CN, CH3 and CF3, v .,'1
and, .

l il
| | Y
X is 0, S or NCN | A

) o

t o |
The invention also preferably relates to compounds of

?eneral formula II in which

| Rl is a linear or branched alk;lol group containing

I from 1 to 4 carbon atoms, | & "'
.
| ;ﬂ;
3 ‘:{k,

— ——

s p— ——
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R2 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms or a group (CHa)nOH, in
which n is an integer from 1 to 4 inclusive;

R3 is a linear or branched ¢|:I.l:yJ.i group containing
from 1 to 4 carbon atoms, a cycloalkyl group
containing from 3 to 6 carbon atoms, an aryl group
chosen from phenyl and thienyli, which may be
unsubstituted or substituted with a group chosen
from halogen, hydroxyl, mathoxy, erz and (:Il;:i and

X is Sor O ! Y

! -

The invention also preferably relates to; the compounds of

general formula I in which

Rl is a linear or branched alky:l:-t group containing

from 1 to 4 carbon atoma;

1 L

R2 is a linear or branched alkyll group containing
from 1 to 4 carbon atoms or a group (CHz)o.0H, in

which n is an integer from 1 to 4 |inclusive;

1
R3 is a linear or branched alkyl group co:}taining

fron 1 to 4 carbon atoms, a |cycloalkyl group

containing from 3 ‘to 6 carbon atélma, an aryl group
chosen from phen;l and thieny[il., which may be
unsubstituted or substitued with a group' chosen
from halogen, hydroxyl, methoxy, NHz, CH;; and

X ia §

h
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1 . 1 ; )
nm:onq the groups detinedr above, the following substituents r" - 2
axe particularly preferred ' '--Ngg':i
f ’ t "&_ﬁ b 4
I ¢ 4 T .
The linear or branched alkyl group contains from 'L to 6 g £
cal bon atoms and preferably from 1 tol 4 carbonf atoms L 4“';
[ "

ij'amples of such groups are, inter al:l.nl, methyl, ethyl, !

™ |
- L O
n-lpropyl and isopropyl, tert-butyl, n-butyl, sec-butyl and . ) -'?"wgf,l
L - 1\
isobutyl i l N E..ﬂ.;i .
l 1 O S ﬁ
1 R h&
The linear or branched alkenyl group contains from 2 to 6 ";" ’
carbon atoms, preferably 2 to 4 carbon atoms E.Ixamples A ¥
comprise ethylidene, propylidene and butylidene 7 ~

'I‘hl'e alkylcycloalkyl group comprises a linear or branched

i,
al!:yl group containing from 1 to 6 carbon atoms, PR
A
particularly from 1 to 4 carbon atoms, jand a cycloalkyl ;',, t
n
group containing from 3 to 6 carbon atoms ! Examples include
methylcyclopropyl, methylcyclobutyl and methylcyclohexyl e ,-“
E .4
I | a R
The cycloalkyl group comprises from 3 tq 6 carbon ntoma . o E.-
& i.‘ "
v

Examples are cyclopropyl, cyclopentyl and chlohexyl. ' B
)

i | b el
The aryl group is an aromatic group containing from 5 to 10 -"f
c.azbon atoms Examplea of such groups are phenyl, ben:yl, ¢ -
tolyl and naphthyl Thia aryl group calm optionally be
interrupted with a hetero atom chosen trom nitrogen, oxygen

and sulphur The term "interrupted™ means that the hetero R
at?m can replace a carbon atom of the ging Examples of F}':"'L
such groups containing a hetero atom are, inter alia, "}: %
thienyl and pyridyl 4'";,.
! -
i ' { 1 ."""
: l a J ‘**‘3'
. ! ‘ ~ m-.ﬂ"
?u;
1
i Af Jﬂ;ﬁ# X
!

! -
L,
’ » s i&
1 'i# =3
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I’l‘he term alkylaryl corresponds to a group cont‘,a'ining' an ,
alkyl group and an aryl group as defined above, linked to
the rest of the molecule via the alkyl group

]

alkyl group and an aryl group as defined above, linked to¥
the rest of the molecule via the aryl groyp

The aryl, alkylaryl and arylalkyl groups defined above can ‘:Jf'ﬂ;_
I 4
be unsubstituted or substituted on the aryl group with 1, 2 FAy
or 3 groups chosen from ¥ ,]
N
llulogen, hydroxyl, NO, NO;, alkoxy containing tro'm l1 to 4 "E‘;',’f,,
K )Js.‘
carbon atoms, (CHz) n2NRaRe, (CHz)nN‘C(DI Ry, ‘J(CthORn i
h -
{CH;z) jHNSOzRs, CO;Ra, CF3 and | ; 2>
i E ol
- 1 .r':
| | ;
N-N | A :
in which Rs, Rc and n are as defined above ' f"“? !
.
Halogen comprises chlorine, bromine, fluorine and iodine 4:}
1 -
N "_i?_’_
The compounds 1listed below are among the preferred 4 i-\;: r
compounds of the present invention -:‘
| 1 Jﬁi
i !
1-Ethyl-5- (4-methoxyphenyl)-3-methyl-6, 7-dihydro-1H- i
l:liyrazolo[d,3-e][1,4]d1azep:|.‘n-8-one, . T
- (4-Bromophenyl) —1-ethy1—3-methy1-6, 7-dihydro-1H- .. ol ‘_'
S
pyrazolo[d 3-e]l1. 4]d1azep:ln-8-one, ' > ‘:{
1 3-Dimethyl-5-phenyl- 6,7-dihydro-14-pyrazolol4, 3- 154%‘
e](1,4]diazepin-8-one, :“'
5= (4~Methoxyphenyl)-1, 3~-dimethyl-6, 7-dihydro-14- ' . ‘f_" :
1 - o
pyrazolo(4, 3-eJ(1,4]1diazepin-8-one, l ' M e
s
) i "%
l.#“ 1,
] . T
L
Y
g
~h
{ T o
l T

—— ————
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5-(4-Bromophenyl) -1, 3-dimethyl-6,7 -dihydrnl?-lﬂ-pyraz&lo [4,3-
el [1,4])diazepin-8-one, 1 ,L. 3
1-Ethyl-3-methyl-5-naphth-2-yl-6, 7-dihydro-1H-pyrazolo[4, 3-
e](1, 4]Jdiazepin-8-one,
5=(3-Chlorothien~2-~yl)~-l-ethyl-3-methyl-6, 7-dihydro~1H-
pyrazolo(4,3-e] [1,4]diazepin-8-cne, -
Methyl 3-({1~ethyl-3-methyl-8-oxo0-1,6,7,8-tetrahydro- ¥y
pyrazolo [4,3-e](1,4]diazepin- 5-y1)p:opano?ta . 5
1-Ethy1 5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~ g
el[l 4)diazepin-8-cne,

-Ethyl 3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4d, 3-
e][1l,4]diazepin-B-one, !
5-{4-Chlorophenyl)-1-ethyl-3-methyl-6, T-d;l.hyd:o-llf-
pyrazolo[4, 3-e][1, 4Jdiazepin-B-one, [ .
5~ (4-Aminophenyl)-1l-ethyl-3-methyl-6, 7-dihydro-1H-

pyrazolo[4, 3-e][1, 4]diazepin-B~0ne,

1-Ethyl-5- (4-fluorophenyl)-3-mathyl-6, 7-dihydro-1H- '

pyrazolo[4, 3-el[1, 4ldiazepin-8-one, R
5-(3-Bromophany1) l-ethyl- 3-methyl-6 7-d1pyd:o-1lf- . ‘: é
pyrazolo[d 3- e][l,i]diazepin-a-one, 8 :_;{_ﬁ-
3-Methyl~5-phenyl-l1-propyl~-6, 7-dihydro-1Hspyrazolof4, 3~ - m:q;l‘

e][l 4]diazepin-8-one,
1-Iaopropy1 3-mothy1-5-pheny1 -6, T-d:lhydro-lln'-pyrazolotd 3~
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e] [1,4]diazepin-8-one, lﬁ }r a} . ¢ :i‘%
(%) 1~Ethyl-3-methyl- 5-phengl-4 5,6,7-tetrahydro-1H- ' ’ :%%

l 1 l‘ B

pyrazolol[4,3-e)[1l, dldinzepin- -one,

» -".ij !
o, ‘
1- (2-Hydroxyethy1) ~3-methyl-5-phenyl-6, 7-dihydro-lﬂ- r 4 1:'
pyrazolou 3-e][1 4]diazepin-8-one, _' 1, o, %
)
1-Ethy1-3-mel:hy1-5-phenyl-6,7-dihydro-1H-[?yrnzolo[4,3- FILOuR 3
e][1,4]diazepin-8-thione, 1 , - ¥
1-Ethyl-5-(4-methoxyphenyl) -6, 7-dihydro-1H-pyrazolo[4, 3~ - %-;xk?:
e] [1,4]diazepin-8-one, A
- :.a,‘l
4 -"1"‘}
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1-Ethyl-5-(3-methoxyphenyl)-3-methyl-6, 7-dihydro~1H-
pyrazolo[d, 3-6][1, 4]diazepin-B-one, "
5= (2-Aminophenyl)-1-athyl-3-methyl-6, 7-dihydro-14-
pyrazolo[4, 3-e][1, 4]diazepin-8-one,
1-Ethyl-5-(2-methoxyphenyl)-3-methyl-~6, 7-dihydro-1H-
pyrazolo[4, 3-e]{1,, 4]diazepin-8-one,
1-Ethyl=-3=-isopropyl=-5-phenyl=-6, 7-dihydro-1H~pyrazolo[4, 3~
alil,4)diazepin-8-one,
3~tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro~-1i#pyra zo.'lc_o [4,3~-
el [1,4)diazepin~-8-one, '
1;-Ethyl—:i-methyl—5-phenyl-—4, 5,6, T-tatrahyhro- 1H- }
pyrazolo(4,3-e}l(1,4]diazepin-8-one, isomer 1,
ILEthyl-3-mathyl-5-pheny1-4 5,6, 7-tetrahy‘fro-1ﬁ-
pyrazolo [4,3-e] [1,4])diazepin-B~0ne, .taomer 2, i
3-Methy1 5-phenyl-1-propyl-§, T-dihydro-lﬂ-pyrazololi 3-
e] [1,4]diazepin-8-thione, R 1
1<-Ethyl-3-methyl-5-p-tolyl-6, T-dihydro-lﬂ-pyrazolo[dl, 3-
e][1, 4¢]diazepin-8-one,
.".'n--1 (3-Aminophenyl) -1-ethy1-3‘-methyl-6, 7-dihydro-1H- |,
pyrazolo[4, 3—-e][1, 4]diazepin-8-one, ' -
3-tert-Butyl-l-ethyl-5-phenyl=-6, 7-dihydro-1H-pyrazolo[4, 3~
e][l,4)}diazepin-B-thicne, a
1-E:thyl ~-3-isopropyl-5-phenyl-6, 7~ d:l.hydro-lH-pyrazoloH 3-
e], [1 4)}diazepin-8-thione, .
5-(4-Aminophenyl)- -3-tert-butyl-1-ethyl-6, 7~dihydro-1H~-
pylrazolo {4,3-2][1,4)diazepin-8-one, I.
5~ (4-Aminophenyl)-1-ethyl-3-isopropyl-6,7 -tdihydro- IH-
pyrazolo(4,3-e) [1 ,41dlazepin-8-one, -
I-Fthyl-ﬁ- (4-hyflroxypheny1) -3-methyl-6, 7-dihydro-14-

1
pyrazolo([4,3-e] [1,4]diazepin-8-one, '
5-{4-Aminophenyl)-3-methyl-1-propyl-6,7-dihydro-1H-
pyrazolo[4,3-e][1,4]dilazepin-8-one, ‘
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p}razolo[l,a-e][1,4]diazepin-8-ona, by

1, 5—Diethy1-3-methyl-6 T—dihydro-lﬂhpyraz?lold,3-

e][l 4]diazepin-8-one, % {

5-Cyclohexy1 l-ethyl-3-methyl-6, -dihydro-lﬂhpyrazolold 3-
e][l,4)diazepin-8-one,

1-Ethyl-3-methyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolof4, 3-
e][l,4]dilazepin-8~one,

() 1-Ethyl-3-methyl-5-pyrid-4-yl-4,5, 6, 7-tetrahydro-1H-
pyrazolo[4,3-e][l,4])diazepin-8-one,
5-tert-Butyl-l-ethyl-3-methyl-4,5, 6,7-tetrahydro~1H-
pyrazolo{4,3-e](l,4]diszepin-8-one,

5T(4 Diathylaminophenyl) 1—ethyl-3-mathy1r6 7-dihydro-1H-
pyrazolo(4, 3-e] [1, 4}diazep1n—8 one, |
3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e)[l,4)dlazepin-8-cne,
Nr[4-{1-Ethyl-3-methyl-8-oxo0-1,6,7,8-tetrahydro-
p}razolo[4,3-e][1,4]diazepin—5-y1)phenylﬂfcetamidn, -
4-({1-Ethyl-3-methyl-8-oxo-1, 6,7, 8-tetrahydropyrazolo[4, 3~
e} [1,4)diazepin-5-yl)benzonitrile,
5-tart-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H4-
pyrazolo(4,3-e][1,4]dlazepin-8-one,

3rMethyl-5-pheny1-1-t2,2,z-t:ifluoroethyﬁ‘—S,T-dihydro-lﬂh
! r

1-Ethyl-3~isopropyl-5-p-tolyl-6, 1-dihydror1H-pyrazolol4,3- = }ﬂﬁ
2)[1,4)diazepin-8-one, | o
4-(1-Ethyl-3-isopropyl-B8-oxo-1,6,7,8-tetrahydro- N
pyrnzolo[4,3-e][1,4]diazapln-5-y1)benzoniirila, « =
- c"
1—Ethyl-3—isopropyl-5-(4-pyrrolidin—l—yl-phenyl)-6,1- ’3:
dihydro-1H-pyrazolo[4, 3-3][1 41diazepin-8 %ono, ' Y ead
5= (2, 4-Dimethoxyphenyl) - 1-9thy1-3-1soprop 1-6, 1-dihydro-1!ih iy e
pyrazolo[4,3-e][1,4]d1azep1n-8-one, { S f
i 2 [ ]
5-tert-Butyl-3-isdpropyl-l-propyl-6, 7-dihydro-1H- :.a. A ~§§_
pyrazolol4,3-e][1l,4]dlazepin-8-one, | f 4 ’ 1.-:2.,]1&_ 4
' ' e T
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3-Isopropyl-1-propyl-5-p~tolyl-6,7-dihydro-1H-pyrazolo[4, 3~ F%
e:! [1,4]diazepin-8-cne, #“'
*

4-(3-Isopropyl-8-oxo-1l-propyl-1,6,7,8- : ’!.;“

tetrahydropyrazolo([4,3-e] [1,4]diazepin-5-yl)benzonitrile,
3-Isopropyl-1-propyl-5-(4-pyrrolidin-1-yl-phenyl)-6,7-
dihydro-1H-pyrazolo[4,3-e][1,4]diazepin-8-cne, v i

5-(2,4-Dimethoxyphenyl)-3-isopropyl-1-propyl=-6, 7-dihydro- f‘? ‘4
1H-pyrazolo(4,3-e] (1,4]diazepin~8-one, g
3,5-Di~tert-butyl-l-ethyl-6, 7-dihydro-1H-pyrazolo[4, 3- "4-{
e][1,4)diazepin~8~0one, "
3-'- tert-Butyl-l-ethyl-5-p~tolyl-6, 7-dihydro-1H-pyrazolo[4,3- :‘:" b |
el [1,4]diazepin-8-one, | - . ;%%;:
4- (3-tert-Butyl-1-ethyl-8-oxo-1, 6, 7,8-tetrahydro- - N :ﬁ ’t"; i
pyrazolo[4,3-el[1,4]diazepin-5-yl)benzonitrile, "’f:' ::*

3~tert-Butyl-l-ethyl-5-(4-pyrrolidin-1-yl-phenyl)-6,7-

-t
#

dihydro-1H-pyrazolo[4,3-e}[l,4]diazepin-8-one, - b " e
3:tert-Buty1—5—(2,1-dimethqupheny1)-l-ethyl-S,T-dihydro- fﬂxl
1H-pyrazola(4,3-e] {1, 4]diazepin-8-one, “,::";'!-"
3,5-Di-tert-butyl-1-propyl-6, 7-dihydro-1H-pyrazolo(4, 3~ . '-__"'5' {,_;
e] [1, 4]diazepin-8-one, - ¥l
3-tert-Butyl-1-propyl-5-p-tolyl-6, 7-dihydzo-1H- ;.-!, g.-
pyrazolo[4,3-e][1,4]diazepin—-B-0ne, !
4-'{3-tert-Butyl-8-oxo-l-propyl-1,6,7,8~ i f <"

E g

-
A '@'1."!

tetrahydropyrazolo[4,3-e][1,4]diazepin-5-yl}benzonitrile,
3-|tert-Buty1-1-propy1-5- (4-pyrrolldin—1-y1’-phenyl) -6,7-

L
!
u

dihydro-1lH-pyrazolo[4,3-e] [1,4] d:l.azep:l.n-a_-‘one. ! E .;!
3—‘tert-Buty1-5-(2, -dimethoxyphanyl)-1-pro|pyl—6, 7-d1!lydx_'o- o __,"_ ‘f‘.
:l.H-pyrazolo[l 3-e}[1,4]diazepin~B-one, ' Y Y
3- Butyl l-ethyl-5-phenyl~6, 7-dihydro-1H-pyrazolo[4, 3-" * = ,5
e] [1,4}d1azepin-8-thione, . }:J
1-Ethyl-3-methyl-5-pyrid-3-yl-6, 7-dihydro-1H-pyrazolo[4, 3- ~ 1
e] [1,4]diazepin-6-one, 1y
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1-Ethyl-3-methyl-5-pyrid-2-yl-6, 7-dihydro-1H-pyrazolo{4, 3~
el [1,4)diazepin-8-cne, | -
l1-Ethyl-3-methyl-5-phenyl~1l, é-dihydropyrazolo[4, 3~
e![1,dldiazepin-e-ylcyanamide, !
N-[4~(1-Ethyl-3-methyl-8-oxo0-1,6,7,8~-
t?trahydropyrazoloid,3-e][1,4]diazepin-5-y1)pheny1]—
{phenylsulphonyl)benzenesulphonamide, | i
(}-Ethyl-S-mathyl-5-phanyl-1,6-dihydropyrazolo[4,3-‘
8] [1,4]diazepin-B-yl)methylamine, Y
1—Bthyl-3-isopropy1-5-phenyl-6,T-dihy?:o-lﬂhpy:azolqjd,3-
e] [1,4)diazepin-8-ylidenecyanamide,
STtert—Buty1—1-ethy1-5-pheny1-6.T-dihydrorlﬂ-py:azolo[4,3—
e][1l,4)diazepin-8-ylidenecyanamide,
1-Cyclopentyl-3-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo(4,3-el {1,4]diazepin-8-one,
I—Cyclopropylmethyl-3-mathy1-5-pheny1-6,T-dihydro-lﬂl

pyrazolo[4,3-e][1,4)diazepin-8-one, 1

1-Cyclobutylmethyl~-3-methyl-5-phenyl-6§, T-dihyd:o-lﬂ-
pyrazolo[4 3-e][1,4)dlazepin-B-one, |
1-Allyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo{4, 3~
e%[1,4]dia:epin-0-one. y '
1-Ethyl-3-methyl-5- (4-t:1:1uozmthy1pheng1 ) -6, 7-dihydro-
1H-pyrazolol4,3-e]) [1,4)diszepin-8-one, [

1-Ethyl-3- isopr0pyl 5—(d-trifluo:omathylpqenyl)-6,7-
dihydro-lﬂhpyra:ololi 3-6)([1,4]diazepin-8-one,
3-tort-Butyl—1-ethy1-5-(4-t:1!1uo:onathylphenyll -6, 7~
dihydro-1H-pyrazolo(4,3-e)[1,4]dlazepin-8-one,

3- Isopropyl-1-propyl-5-p~tolyl-6, 7-dihydro-1H-pyrazolo(4,3-
e][1,4]diazepin-8-thione,

3”5-D1—tert-butyl 1-propyl=-6, 7-dihydro-1H-pyrazolo[4, 3~

@] [1,4)diazepin-B8-thione,
S-Fert-sutyl—S-1sopropyl-1-propy11§,7—dih;d=o-lﬂh
pyfazolo[4,3—e][1,4]diazepin-8-thione, |

| \
{

| |
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1-Ethyl-3-1aopropy1-51p-tolyl-6,T-dihydrotlﬂhpyquolstd,3-;

e) [1,4]diazepin-8-thione, "l . f.
5—tert-Butyl-1-ethy1-3-isopropyl-6,T—dihyhro—lﬂ-\
pyrazolo[4,3~e] [1,4]diazepin-B-thione,

(+) 3-sec-Buty1-1-et.hyl-5-phel'1yl-6, 7-dihydro-1H- !
pyrazolo[4,3-e] [1,4]dilazepin-B-one, L
(1) 3-sec-Butyl-1l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-t '
pyrazolo[4,3-e][1,4]ldiazepin-8-one,

() 3-sec~Butyl-5-phenyl-1-propyl-4-yl-6, 7-dihydro-1H-
pyrazolo([4,3-e] [1,4])diazepin-8-one, - 5 -
(i)3-sec—Butyl-1-propy1ﬂ5-pyrid-4-y1-6,T-dihydro-llh
pyrazolo[4 3-e){1,4)diazepin-8-one, i
3-Cyclohexyl-l-ethyl- 5-phany1 4-yl-6, T-dirydro—lﬂh

p?:azolo{& 3-el (1, 4]diazep1n—8-one,= " ‘nh R
3rCyclohexyl- 1-ethy1-5-py:1d-4-y1-s 7-dily dro-m- t_; L
pyrazolo{4,3-e] [1, 4]diazep1n-8-one, : u {}5'” ,
3-Cyclohexyl-5-phenyl~ 1—propy1-4-y1—6 7-d1hydro-IH if . |
pyrazolo[4, 3-e) [1,41d1azepin-—8-one, 13 .o pﬁ?}_i
3-Cyclohexyl-1-propyl- 5—py;1d-4-y1-s, -di}:ydro-l t:ﬁ \
pyrazolo[4,3-e] [1,4]diazepin-8-one, \ r. T
3-Cyclohexylmethy1-l-ethyl-s-pyrid-l-yl-s, -dihydro-lﬂh
pyrazolol4, 3-e] [1,41diazepin-8-one, \ o
3-cyclohexy1mathyl-5-phany1;1-propy1 -6, 1-?1hydro-1ﬂﬁ19
pyrazolo[4,3-e) [1,4]diazepin-8-one, s g LI
3-Cyclohexylmethyl-l-propyl-5-pyxid-4-yl-6, T-dihydro-lah

pyrazolo(4,3-e][1,4]diazepin-B-one, 1 i
37Cyclohexylmathyl- 1-ethyl-5-pheny1-6 7-djhydro-1H-1

pyrazolo(4, 3-e][1,4]dia:ep1n-8-one, ¥ ?ﬁi
|

Y
e] [1,4])diazepin-3-carboxylic acid ethyl eate:, '
5-cert-3uty1 1-ethyl-3-isopropyl-6, 1-dihydro-lﬂh
pyrazolo[l,S—e][1,l]diazapin-B-ylidenecyananido, )
~ i

o —— —— b

1+Ethyl-8-~oxo~5-phenyl- 1 6,7, a-tetrahydropyra;olold*3- Yo

. ‘
Ve,
LT &7
X
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j 1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3- ,,;-L
4 e] [1,4]diazepin-B-ylidenecyanamide, Y
: ll-Ethyl-:-l-—:l.aopropyl-S- {4-methoxyphenyl) -6, T-d._thyd:o:-,.lﬂ-* : ')T
;ﬂ pyrazolo[4, 3~e] [1,4]diazepin-3-one, .
w 5 1-Ethyl- 5-(4-methoxypheny1) 3-methyl-6, 7-gihydro-1Hs Sty
ﬁj pyrazoloM 3-0][1 4]diazep:|.n- -thione, 't:,' 3 P .%_..%
ﬂ -Ethy1-5-(4-mathoxypheny1)-3—methy1 6, T-d:l.hydro-lﬂ- ‘ ‘_*'l'-_“‘k
t pyruolo[l,a-el[1,4]diazepin-a-ylidanecya:’namide, ¢ 1,,_: v ¢ ’.’.ﬁ
K 3 =Isopropyl-5-(4-methoxyphenyl)- 1-propyl-6, T-dihyd:o-lli- . :L‘%
1 10 pyrazolo[tl Jel [1, 4]diazepin-8-one, { ) 3 * -~ , ;u
3-tert-Butyl-l-ethyl- 5-(4-methoxypheny1)-6 T-dihydrq-lﬂ- ' ‘_p'?g
i pyrazolo{4,3-e] [1,4]dilazepin-8-one, , "' ' g -
i 3-tert-Butyl-5- (4-methoxyphenyl)- l-propy:l,‘-s 7-dihyd:p-1!i— , X
';;; . pyrazolo[4, 3~e] [1, 4]diazepin-8-one, + . f'ff‘:
\ 15 1-Ethyl-5-(4-hydroxyphenyl)-3-methyl-6, v-funydro—m- 35}
S. pyrazolo{4,3-e}[l, 4]diazepin-a-yl:I.denecyanamide, _:’. 5 J:’f_g
2 {t) 3~-sec-Butyl-l-ethyl-5- H-methoxyphenyl) -6, T-dihyd:‘,p-lﬂ- 5
i} pyrazolo[d 3-e] [1, 4]diuepin-8—one, . !
,f . (:l:)3-aec-nut:y1-5-(l-methloxyphenyl) -1-propyl=-6,7 —d:l.hygro—lﬂ- ;-._\-, é-j
- 20 pyruoloﬂ 3-e][1,4]diazep1n 8-one, I , * o
. 1-Ethyl-3-methyl 5-(3,4, 5-trimthoxypheny,1)-6 7-d1hydro-1H— i ‘;
) pyrazolo[4,3-e] [1, 41d1azep1n-a—ona, Lo - < 1;5;:{
li-Ethyl-S-(3-hydroxyphenyl) -3-|net.hy1-6 T-d:l.hydro—lli- - PR :,‘,-,4
; pyrazolo[4,3-e] [1,4]diazepin-B-one, | \ ';!;'
? 25 1-Ethy1-5-(2-hydroxypheny1) 3-methyl-6 T-dihydro-IH- -?ﬂ
j pyrazolo[4,3-e){1,4}diazepin-8-one, ) 5 !
1 . 1-gthy1-3-methyl-5-(2,3,4|-strimethoxypheny¢.'l:l-6,7-d1_hydro-1ﬂ'- o f-; "
" pyrazolo[4,3-e)[1,4]diazepin-8-one, 3: c‘ 4
1-Ethyl-3, 5-diphenyl-6, 1|-‘_<§1hydro-.1n-pyzazolo [4,3-

30 e][l,4]diazepin-B-one, : N )
1-Ethyl-5- {4-hydroxyphenyl)-3-isopropyl-6 i 7~dihydro-1H- >
pyrazolo[4,3-e] (1, 4]d1a:|epin-8-one, 1 ;‘;’.}

| ‘- o

i
9,
4 ) LR
"y
! i 4 " ) 10 ¢
‘ ; t e on Ay
Y 3 \ l"_.. - Y W
. : < et e g aRGGRTR

L
£
-
iy«
e f e —
T ow
Hl



10

15

25

30

| e T R
e

32 s {~
~
ayd
5-{4-Hydroxyphenyl) -3-isopropy1—1-propy1-!6, 7-dihydro-1H- ;:I.; \6
pyrazolo([4,3-e) [1,4]diazepin-8-0ne, . 4' rD
3-tert-Butyl-1-ethyl-5- (4-hydroxyphenyl) -6, 7-dihydro-1H- "5, s
pyrazolo[( 3-e] [1,4])diazepin-B8-one, ! 4
5-(2 G—D.lmethoxyphenyl)-1-ethyl-3-mthy1-ls 7-d1hydro-1u— F-"i_
pyra:olo [4, 3-e] {1,4ldiazepin-8-one, ! | ;Lt
3-Ethoxymethyl-1-ethyl-5-phenyl-6, 7-dihydro-1H- g ’%.'{
pyrazolo[4,3-el[1l,4}diazepin-8-one it;_
Among the preferred compounds defined above, the following f_‘.‘f‘_
compounds are preferred g
Va4
:li-Ethyl-S- (4-methoxyphenyl)-3-methyl-6, 7-dihydro-1H- g
;;yrazolo[Q, 3-e][1,4]dlazepin-8-one, ?-
5- (4-Bromophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H- . z !
:;yrazolo[4 ,3-¢][1,4]diazepin-8-one, F
1-Ethyl-3-methyl-5-naphth-2-yl-6, 7-dihydro-1H-pyrazolo[4, 3- gi
91][1, 4]diazepin-9-one, ' "_‘_
5- (3-Chlorothien-2-yl)-1-ethyl-3-methyl-6, 7-dihydro-1H- #
éyrazolo[i, 3-e]{1,4)diazepin-8-one, r
Methyl 3-(l-ethyl-3-methyl-8-oxo-1,6,7,8- ! -
tetrahydropyrazolo(4,3-e] [1,4)diazepin~-5-yl)propanoate,
51)- (4-Chlorophenyl)~l-ethyl-3-methyl-6, 7-dihydro-1H- .
pyrazolo[4,3-e][1,4]diazepin-8-cne,”
5-{4-Aminophenyl)}-1-athyl-3-methyl-§, 7-dihydro-14- 15."
pyrazolo[4, 3-¢][1, 4]diazepin-8-cne, i:‘?
1-Ethyl-5-(4-fluorophenyl)-3-methyl-6, 7-dihydro-1H- ""J
pyrazolo[4, 3-e][1, 4]diazepin-B-one, L
5= (3-Bromophenyl) -1-ethyl-3-methyl-6, T-d:}hydro—lﬂ- ‘E‘;
pyrazolof4, 3-e][1, 4}diazepin-8-one, ’ ;}
3-Mathyl-5-phenyl-1-propyl-6, 7-dihydzo-1¥-pyrazole[d, 3- 4";'3:
e][1,4]diazepin-8-one, -

—_— A e e o —
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11-{2-Hydroxyethyl) -3-methyl-5-phenyl-6, 7-dihydro-14-
lpyrazolo[4, 3-6][1, 4dldiazepin-8-one,
11-Ethyl~3-methyl-5-phenyl-6, 1-dihydro-11:l'—pyrazolo[4: 3-
le][l, 4]diazepin-8-thione, | ’
}-Ethyl— 5~ {3-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolof4, 3-e]f1, 4]Jdiazepin-8-one,
5-(2-Aminophenyl)-1-ethyl-3-methyl~-6, 7-dihydro~1H-
pyrazolo[4, 3-e][1, 4]diazepin-B-one, N !
1-Ethyl-5-(2-methoxyphenyl)~3-methyl-6, 7-dihydro-1H-
Fyrazolo[d, 3~6][1, 4]diazepin-8-one, F
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydrol-1H-pyra zolo[4, 3~
e] [1,4]dilazepin-B-0One, | ;

3- tert-Butyl-l1-ethyl-5-phenyl-6,7 -dihydri»

i-lH—pynzoIo[l 3=
9] (1,4}diazepin-8-one,

1
1-Ethyl-3-methyl-5-p-tolyl-6, 7-dihydro~1K-pyzazolo[4, 3-
e][1,4]diazepin-8-one, ;

5- (3-Aminophenyl) -1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-phenyl~6, 7-dihydro~1H-pyrazolof4, 3~
el [1,4]dlazepin-8-thione,

1-Ethyl-3~isopropyl~-5-phenyl-6, 7-dihydro-1H-pyrazolo{4,3-
el {1,4]diazepin-8-thione, r

51'- {4-Aminophenyl)-3~tert-butyl-l-ethyl-§,7-dihydro-1H-
pyrazolo[4,3-e][1,4]dlazepin-8-one, 1
5=-(4-Aminophenyl) -1-ethyl~3-~isopropyl-§, T-dihydro-1H-
pyrazolo(4,3-e][1,4]diazepin-8-one, .
ILEthyl-S- (4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H~
pyrazolo [4,3-e][1l,4]diazepin-B8~0ne,
5- (4-Aminophenyl) -3-methyl-1-propyl-6, T-dilhydro-lli-
pyrazoleo(4,3-e]l{1,4]ldiazepin-8-cne, '
3-Methyl-5-phenyl-1-(2,2,2~trifluoroethyl)-6,7-dihydro-14-
pyrazolo[4,3-e] [1,4)diazepin-8-one,

A

- ——
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5-Cyclohexyl-l-ethyl-3-methyl-6 7-dihydro-1H-pyrazolof4 3-
el[1,4]diazepin-8-one

1-Ethyl-3-methyl-5-pyrid-4-yl~6, 7-dihydro-1H-pyrazolo[4, 3-
e][l,4)diazepin-8-cne,

5-tert-Butyl-l-ethyl-3-methyl-4 5 6 7-tetrahydro-1H-
pyrazolo[4,3-e} (1 4}diazepin-8-one,
3-Butyl-l-ethyl-5-phenyl-6 7-dihydro-l1H-pyrazolo[4 3-

el (1l 4]diazepin-B-one

5-tert-Butyl-l-ethyl-3-isopropyl-6 7-dihydro-1H-
pyrazolo{4 3-el[l,4)diazepin-8-one,
1-Ethyl-3-~isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo{4, 3-
el (l,4]ldirazepin-B-one,
4-(1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4 3-e)[l,4]diazepin~5-yl)benzonitrile,
5-(2,4-Dimethoxyphenyl)-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1l,4]diazepin-B-one,
5-tert-Butyl-3-isopropyl-l-propyl-6,7-dihydro-1H-
pyrazolo{4,3-e][1 4]ldiazepin-8-one,
3-Isopropyl-1-propyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4, 3-
e] (1 4]diazepin-8-one

4~ (3-Isopropyl-8-oxo-l-propyl-1 6 7,8-
tetrahydropyrazolo[4,3-e][1l,4]diazepin-5-yl)benzonitrile,
5-({2, 4-Dimethoxyphenyl)-3~isopropyl-1l-propyl-6, 7-dihydro-
lH-pyrazolo[4,3-e][1 4]diazepin-8-one
3,5-Di-tert-butyl-1-ethyl-6,7-dihydro-1H-pyrazolo(4, 3-
el[l,4]diazepin~8-one,

3-tert-Butyl-l-ethyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e](l,4]diazepin-8-one

4-(3-tert-Butyl-l-ethyl-8-oxo0-1,6 7,8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5-yl)benzonitrile,
3-tert-Butyl-5-(2, 4-dimethoxyphenyl)-l1-ethyl-6, 7-dihydro-
l1H-pyrazolo[4 3-e] [l 4]diazepin-B-one

Y
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3 5-Di-tert-butyl-l1-propyl-6,7-dihydro-1H~pyrazolo(4, 3-

el [1,4)diazepin-B-one,

3-tert-Butyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-

pyrazolo[4 3-e][l 4]diazepin-B-one,
4-(3~tert-Butyl-B-oxo-1l-propyl-1,6,7,B-tetrahydro-
pyrazolo[4 3-el(l 4]diazepin-5-yl)benzonitrile
3-tert-Butyl-5-(2,4-dimethoxyphenyl)-1-prqopyl-6 7-dihydro-
1H-pyrazolo[4 3-e][1l,4]diazepin-8-cne,
3-Butyl-l-ethyl-5-phenyl-6 7-dihydro-l1H-pyrazolol[4, 3-

el [l 4]diazepin~B-thione,

1-Ethyl-3-methyl-5-pyrid-3-yl-6, 7-dihydro-1#-pyrazolo{4, 3-
el (1l 4ldiazepin-B-one

1-Ethyl-3-methyl-5-pyrid-~2-yl-6 7-dihydro-l1H-pyrazolo[4, 3-
e][l,4)diazepin-8-one,

1-Ethyl-3-methyl-5-phenyl-1, 6-dihydropyrazolo(4, 3-
e)[1,4]diazepin-B8-ylcyanamide,
N-[4-(1-Ethyl-3-methyl~B-oxo-1 6 7,B-tetrahydro-
pyrazolof4,3-e] [1 4]diazepin-5-yl)phenyl]-
{(phenylsulphonyl) benzenesulphonamide
1-Ethyl-3-1sopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [1 4]diazepin-8-ylidenecyanamide
3-tert-Butyl-l-ethyl-5S-phenyl-6 7-dihydre-lH-pyrazolo(4,3-
el {1 41diazepin-8-ylidenecyanamide,
l-Cyclopropylmethyl-3-methyl-5-phenyl-6 7-dihydro-1H-
pyrazolo[4,3-e)[1,4]diazepin-B-one
1-Allyl~3-methyl-5-phenyl~6, 7-dihydro-1H-pyrazolo[4, 3~

el [1 4]ldiazepin-B-one,
l1-Ethyl-3-methyl-5-(4~trifluoromethylphenyl) -6, 7-dihydro-
1H-pyrazolo(4,3-e](1,4]diazepin-8-one,
1-Ethyl-3-1sopropyl-5-(4-trifluoromethylphenyl) -6, 7-
dihydro-1H-pyrazolo(4,3-e] (1 4]diazepin-B-one,
3-tert-Butyl-l-ethyl-5-(4-trifluoromethylphenyl)-6,7-
dihydro-l1H-pyrazolo{4,3-¢e][1 4]diazepin-8-one
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3-Isopropyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-pyrazoleo(4, 3-

el [1,4)diazepin-8-thione

3 5-Di-tert-butyl-l-propyl-6 7-dihydro-1H-pyrazolo[4, 3-
e) [1,4]diazepin-B-thione,
S5-tert-Butyl-3-isopropyl-1-propyl-6 7-dihydro-1H-
pyrazolo{4,3-e][1l,4)diazepin-8-thione,

1-Ethyl-3-1sopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-

el [1,4]diazepin-B8-thione,
5-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolof[4 3-e][1l,4]diazepin-8-thione

() 3-sec-Butyl-l-ethyl-5-phenyl-6 7-dihydro-1H-
pyrazolo(4,3-e] |l 4]diazepin-B8-one,

() 3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-one

(t} 3-sec-Butyl-5-phenyl-1-propyl-4-yl-6 7-dihydro-1H-
pyrazolo[4 3-e][l,4]ldiazepin-8-one

() 3-sec-Butyl-l-propyl-5-pyrid-4-yl-6 7-dihydro-1H-
pyrazclo[4,3-e][1 4]diazepin-8-cne,
3-Cyclohexyl-1-ethyl-5-phenyl-4-yl-6, 7-dihydro-1H-
pyrazolo{4,3-e][1 4]diazepin-B8-one,
3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo(4,3-e]{l,4)diazepin-8-one
3-Cyclohexyl-5-phenyl-1-propyl-4-yl-6,7-dihydro-1H-
pyrazolo[4 3-e][l 4]ldiazepin-8-one
3-Cyclohexyl-1l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1 4]ldiazepin-B-one,
3-Cyclohexylmethyl-l-ethyl~5-pyrid-4-yl-6 7-dihydro-1H-
pyrazolo(4,3-e] [l 4)diazepin-8-one,
3-Cyclohexylmethyl-5-phenyl-l-propyl-6 7-dihydro-1H-
pyrazolo[4 3-e][l,4]diazepin-8-0one
3-Cyclohexylmethyl-1-propyl-5-pyrid-4-yl-6 7-dihydro-1H-

pyrazolo[4,3-e] (1 4]diazepin-8-one,
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3-Cyclohexylmethyl-1-ethyl-5-phenyl-6 7-dihydro-1H- ;{;>
pyrazolo{4 3-e][l,4]diazepin-B8-one ’1:)
l1-Ethyl-8-oxo-5-phenyl-1,6 7,8-tetrahydropyrazolo[4, 3-

el (1,4]diazepin-3~-carboxylic acid ethyl ester,
5-tert-Butyl-l-ethyl-3-isopropyl-§,7-dihydro-1H-
pyrazolo[4,3-e}[1,4]diazepin-8-ylidenecyanamide,
1-Ethyl-3-1sopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo(4, 3-
e] [1,4]d1iazepin-8-ylidenecyanamide

1-Ethyl~3-isopropyl-5- (4-methoxyphenyl)-6, 7-dihydro-1H-
pyrazolo(4 3-e¢][l1 4]diazepin-8-one,
1-Ethyl-5-{4-methoxyphenyl}-3-methyl-6, 7-dihydro-1H-
pyrazolo[4 3-e][l,4])diazepin-8-thione
1-Ethyl-5-(4-methoxyphenyl)-3-methyl-6, 7-dihydro~-1H-
pyrazolo[4,3-e][1,4])diazepin-8-ylidenecyanamide
3-Isopropyl-5-{4-methoxyphenyl)-1l-propyl-6 7-dihydro-1H-
pyrazolo(4,3-e][l,4]diazepin-8-one
3-tert-Butyl-l-ethyl-5-(4-methoxyphenyl)-6 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]diazepin-8~one,
3-tert-Butyl-5-{4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-
pyrazolo[4 3-e][l,4]diazepin-B-one

1-Ethyl-5- (4-hydroxyphenyl)~3-methyl-6 7-dihydro-1H-
pyrazolo[4,3~e]l [l 4]diazepin-B-ylidenecyanamide,

(#) 3-sec-Butyl-l-ethyl-5-(4-methoxyphenyl)-6, 7-dihydro-1H-
pyrazolo[4,3-el[l,4]diazepin-8-one

{t) 3-sec~Butyl-5-(4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-
pyrazolce[4 3-el[l,4]diazepin-8-one,

1-Ethyl-3-methyl-5-(3 4 5-trimethoxyphenyl)-6, 7-dihydro-1H-
pyrazolo[4 3-e} (1 4}diazepin-B8-one

1-Ethyl-5- (3-hydroxyphenyl)}-3-methyl-6, 7-dihydro-1H=-
pyrazolo[4,3-el[l,4]diazepin-8-one,
1-Ethyl-5-(2-hydroxyphenyl) ~3-methyl-6 7-dihydro-1H-

pyrazolo[4,3-e][l1l,4]diazepin-8-one,
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1-Ethyl-3 5~diphenyl-6, 7-dihydro-]lH-pyrazolo[4 3- (i)\
e][1l,41ldiazepin-8-one, ’lc)
1-Ethyl-5-(4-hydroxyphenyl)-3-isopropyl~6, 7-dihydro-1H-

pyrazolo(4 3-el{l 4]diazepin-8-one,

5- (4-Hydroxyphenyl)-3-isopropyl-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [l 4])diazepin-8-one
3-tert-Butyl-1l-ethyl-5-(4-hydroxyphenyl)-6, 7-dihydro-1H-

pyrazolo[4 3-e]l{l 4]diazepin-8-cone

3-Ethoxymethyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-

pyrazolo[4,3-e] [1,4])diazepin-8-one

Among the preferred compounds defined above, the following

compounds are preferred

1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

ej)l 4)diazepin-8-thione

1-Ethyl-5-(2-methoxyphenyl) -3-methyl-6 7-dihydro-1H-
yrazolo[4, 3-e][1 4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e]l[l 4]ldiazepin-8-one

3-tert-Butyl-l-ethyl-5-phenyl-6 7-dihydro-l1H-pyrazolo[4,3-
e][1,4]diazepin-8-one,

3-tert-Butyl-l-ethyl-5~phenyl-6 7-dihydro-1H-pyrazolo[4,3-
e]{l 4]diazepin-8-thione,

1-Ethyl-3-isopropyl-5-phenyl-6 7-dihydro-1H-pyrazoloi4,3-
e][l,4)diazepin-8-thione

5- {4-Aminophenyl)-3-tert-butyl~l-ethyl-6 7-dihydro-1H-
pyrazolo[4,3-e][1 4]diazepin-8-one,
5-{4-Aminophenyl)-l1-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolof[4 3-e][1,4]diazepin-8-one,
1-Ethyl-5-(4-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo{4 3-e] [l 4ldiazepin-8-one
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5-Cyclohexyl-l-ethyl-3-methyl-6 7-dihydro-1H-pyrazolo[4d 3-
el [l,4]}diazepin-B-one
1-Ethyl-3-methyl-5-pyrid-4-yl-6,7-dihydro-1H-pyrazolo[4 3-
e)[1l,4]diazepin-8-one,
5-tert-Butyl-l-ethyl-3-methyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e](1l,4]diazepin-8-one
3-Butyl-l~ethyl-5-phenyl-6 7-dihydro-1H-pyrazolo[4, 3-

e][l 4]ldiazepin-B-one

5-~tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1,4]diazepin-8-one,
l1-Ethyl-3~isopropyi-5-p-tolyl-6 7-dihydro-l1H-pyrazolo[4, 3-
e] [l 4]diazepin-8-one,
4-(1-Ethyl-3-i1sopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4 3-e](1,4]diazepin-5-yl)benzonitrile,

5-(2 4-Dimethoxyphenyl)-l-ethyl-3-iscpropyl-6,7-dihydro-1H-
pyrazolo[4,3-e](1l,4]diazepin-8-one,
5-tert-Butyl-3-isopropyl-l1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3—e][1,4]d1azepin—8—ong,
3-Isopropyl-l-propyl-5-p-tolyl-6 7-dihydro-1H-pyrazolo(4,3-
e][l,4]diazepin-8-one

4-(3~Isopropyl-8-oxo-l-propyl-1 6 7 8-
tetrahydropyrazolo[4, 3-e] [1,4]d1iazepin-5-yl)benzonitrile,
5-(2,4-Dimethoxyphenyl) -3-isopropyl-1-propyl-6, 7-dihydro-
1H-pyrazolo[4,3-e]l[1,4)diazepin-B8~0one
3,5-Di-tert-butyl-l-ethyl-6, 7-dihydro~1H-pyrazoloi4, 3-
e]l{1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4, 3~
e}[l,4]ldiazepin-8-one,

4-(3-tert-Butyl~l-ethyl~-8-oxo-1 6 7 B-
tetrahydropyrazolo(4,3-e])[1,4]diazepin~5-yl)benzonitrile,
3-Butyl-l-ethyl-5-phenyl-6 7-dihydro-1H-pyrazolo[4, 3-

el[1 4)drazepin-8-thione
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1-Ethyl-3-methyl-5-phenyl-1 6-dihydropyrazclo[4, 3-

e] (1 4]diazepin-B-ylcyanamide
1-Ethyl~-3-1sopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4 3
e)[1 4)diazepin-B-ylidenecyanamide,
3-tert-Butyl-l-ethyl-5-phenyl-6 7-dihydro-l1H-pyrazolo[4
e] [1 4)diazepin-8-ylidenecyanamide
1-Ethyl-3~1sopropyl-5-p-tolyl-6, 7-dihydro~1H~-pyrazolo[4
el [1,4]diazepin-8-thione

() 3-sec-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1 4]diazepin-8-cne

(1} 3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo{4,3-e] [1,4]diazepin-8-one,

{1} 3-gec-Butyl-l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1 4]diazepin-8-one,
3-Cyclohexyl=-l-ethyl-5-pyrid-4-yl=6 7-dihydro-1H-
pyrazolo[4,3-e]l [1,4]diazepin-8-one,
3-Cyclchexyl-1-propyl-5-pyrid-4-yl-6 7-dihydro-1H-
pyrazolo[4 3-e][1,4]diazepin-8-one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6 7-dihydro-1H-
pyrazolo[4,3-e] [1 4]diazepin-8-one
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo([4,3-el[l,4]ldiazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo(4
e)l [l 4)jdiazepin-8-ylidenecyanamide
1-Ethyl-3-1sopropyl-5-{4-methoxyphenyl)-6 7-dihydro-1H-
pyrazolo[4,3-e]ll,4)}diazepin-8-one,
1-Ethyl-5-{4-methoxyphenyl)-3-methyl~6, 7-dihydro-1H-
pyrazolo[4,3-e][1 1]diazepin-B-ylidenecyanamide,
3-Isopropyl-5-(4-methoxyphenyl)-1-propyl-6,7-dihydro—-1H-
pyrazolo[4 3~e][l 4)diazepin-B-one

3-

3-

3-tert-Butyl-5-(4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-

pyrazolo(4 3-el[l 4)diazepin-B-one
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1-Ethyl-5-(4-hydroxyphenyl)-3-methyl-6, 7-dihydro~1H-
pyrazole[4 3-e} [l 4}diazepin-8-ylidenecyanamide

(t) 3-sec-Butyl-l-ethyl-5-(4-methoxyphenyl)-6 7-dihydro-1H-
pyrazolo[4 3-ej[l,4]diazepin-8-one

1-Ethyl-3-methyl-5-~(3,4 5-trimethoxyphenyl)-6,7-dihydro-1H-
pyrazolo[4 3-e}[1l,4]diazepin~8-one,
1-Ethyl-5-(3-hydroxyphenyl)}-3-methyl-6 7-dihydro-1H-
pyrazolo[4 3-e][l,4])diazepin-8-one,

1-Ethyl-5~ (2-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1 4]diazepin-B-one,

1-Ethyl-3 5-diphenyl-6 7-dihydro-l1H-pyrazolo([4 3-
e][1,4)diazepin-8-o0one,
1-Ethyl-5-{4-hydroxyphenyl)-3-isopropyl-6, 7-dzhydro-1H-
pyrazolo[4,3-e] (1 4]diazepin-B-one
5-{4~Hydroxyphenyl)-3-isopropyl-l-propyl-6 7-dihydro-1H-
pyrazolo[4,3-el[(1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-(4-hydroxyphenyl)-6 7-dihydro-1H-
pyrazaolo[4 3-e][l,4]diazepin-B-one,
3-Ethoxymethyl-1-ethyl-5-phenyl-6 7-dihydro-1H-

pyrazolo[4 3-e]l(1l 4ldiazepin-8-one

Among the preferred compounds defined above the following

compounds are preferred

1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

el[1 4]diazepin-8-thione

1-Ethyl-3-1sopropyl-5-phenyl-6 7-dihydre-l1H-pyrazolo(4, 3-

el (1 4)dirazepin-B-one,

3-tert-Butyl-l-ethyl-5-phenyl-6 7-dihydro-l1lH-pyrazolo(4, 3-
e][1l,4]dr1azepin-8-one,

3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~

e][1,4]diazepin-8-thione
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1-Ethyl-3-1sopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4, 3- ¥ o
el [l 4]diazepin-B8-thione

5-{4-Aminophenyl) ~3-tert-butyl-l-ethyl~6, 7-dihydro-1H-
pyrazolo[4 3-e][1l,4]}diazepin-B-one

5= (4-Aminophenyl)-l-ethyl-3-1sopropyl-6, 7-dihydro-1H-
pyrazolo[4 3-e][l,4]}diazepin-8-one,
3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
ej[1,4]drazepin-B8-one

5-tert-Butyl-l-ethyl-3-isopropyl-6 7-dihydro-1H-
pyrazolo[4 3-e][l,4]diazepin-8-one
l-gthyl-3-1sopropyl-5-p~tolyl-6, 7-dihydro-1H-pyrazolo[4 3-
el[l 4]1diazepin-8-one

4-{l1-Ethyl-3-isopropyl-8-oxo-1 6 7,8-
tetrahydropyrazolo([4,3-e][1,4])diazepin-5-yl)benzonitrile,
S5-tert-Butyl-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1 4]}diazepin-B-one
4-(3-Isopropyl-8-oxo-1-propyl-1,6,7,8-
tetrahydropyrazolo[4 3-e][1l,4]di1azepin-5-yl)benzonitrile,
3 5-Di-tert-butyl-l-ethyl-6,7-dihydro-1H-pyrazolo(4, 3-
el[l,4]drazepin-8-one,

3-tert-Butyl-l-ethyl-5-p-tolyl-6 7-dihydro-1H-pyrazolo{4,3-
e][1,4]diazepin-8-one
4-{3-tert-Butyl-l-ethyl-8-oxo-1,6,7,8-
tetrahydropyrazolo[4 3-e][1,4]diazepin-5-yl)benzonitrile,
3-Butyl-l-ethyl-5-phenyl-6 7-dihydro-lH-pyrazolo[4 3-
e][l,4)diazepin-B-thione,

l1-Fthyl-3-methyl-5-phenyl-1 6-ciihydropyrazolo[4 3-
e][1l,4)di1azepin-8-ylcyanamide,
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo([4, 3-
e]l[l,4]diazepin~B-ylidenecyanamide
3-tert-Butyl-l-ethyl-5-phenyl-6 7191hydro—1H-pyrazolo[4 3-

e] [1 4]diazepin-8-ylidenecyanamide
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1-Ethyl-3-1s0propyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[d, 3-
e][1l,4]diazepin-8-thione

(1) 3-sec-Butyl-1-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolof[4,3-e] [1,4]dlazepin-B-0one,

(1) 3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6 7-dihydro-1H-
pyrazolo[4,3-e][1 4]diazepin~-B-oOne,

(1) 3-sec-Butyl-l-propyl-5-pyrid-4~yl-6, 7-dihydro-1H~
pyrazolo({4,3-e] [1,4]diazepin-8-one,
3-Cyclohexyl-l1l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4 3-e][1,4])diazepin-8-one,
3-Cyclohexyl-l-propyl-5-pyrid-4-yl-6 7-dihydro-1H-
pyrazolo(4 3-el ([l 4ldiazepin-B-one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H4-
pyrazolo[4 3-e][l,4]diazepin-8-one,
5-tert-Butyl-1-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4 3—e][1,4]diazepin-B—yl;denecyanamide
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4 3-
el[l,4}ldiazepin-8-ylidenecyanamide,
1-Ethyl-5-(4-hydroxyphenyl)-3-i1sopropyl-6 7-dihydro-1H-
pyrazolo[4 3-e][l,4]diazepin-8-one

5~{4~Hydroxyphenyl) -3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo(4 3-el[l 4]diazepin-8-one
3-tert-Butyl-l-ethyl-5-{4-hydroxyphenyl)-~6,7-dihydro-1H-

pyrazolo|[4,3-e] [1,4]diazepin-B-one

Among the preferred compounda of the present invention the

compounds below are particularly preferred

1-Ethyl-3-iscpropyl-5-phenyl-6, /-dihydro~1H-pyrazolo[4, 3~
e][1,4]dirazepin-8-cone,
3-tert-Butyl-l-ethyl-5-phenyl-6,7-dihydro-1H-pyrazolo[4, 3~

e][1l,4]diazepin-8-one,
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1-Ethyl-3-isopropyl-5-phenyl-6 7-dihydro~lH-pyrazolo[4,3~
e) [l 4)diazepin-8-thione

5~ {(4-Aminophenyl)-i-ethyl-3-isopropyl-6, 7T-dihydro-1H-
pyrazolo[4 3-e][l,4]diazepin~B-one
1-Ethyl~5~-(4-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]di1azepin-8-one
4~(1-Ethyl~3-1sopropyl-8-oxo-1, 6,7, 8-tetrahydro-
pyrazolo[4,3-e][1,4]diazepin-5-yl}benzonitrile
5-tert-Butyl-3-isopropyl-l-propyl-6 7-dihydro-1H-
pyrazolo(d,3-e][1,4)diazepin-8-one,

4~ (3-Isopropyl-8-oxo-1l-propyl-1 6 7,B-tetrahydro-~
pyrazolo(4,3-e][1l,4]ldiazepin~-5-yl)benzonitrile,
3-tert-Butyl-l-ethyl-5-p-tolyl-6 7-dihydro-l1H-pyrazolo[4,3-
e} [1 4]diazepin-B-one

3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4 3-
e}[l,4)diazepin-8-thione,

() 3~sec~Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo(4,3-e] [1,4])diazepin—-B8-one,

(1) 3~sec-Butyl-1-propyl-5-pyrid-4-yl-6 7-dihydro-1lH-
pyrazolo(4,3-e][1 4]diazepin-8-one
3-Cyclohexyl-1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4 3-e][1,4]dlazepin-8-one
3-tert-Butyl-5-(4-methoxyphenyl)-1l=-propyl-6 7-dihydro-1H-
pyrazolo(4, 3-e]l [l 4]diazepin-8-one,

1-Ethyl-5- (2-hydroxyphenyl)-3-methyl-6, 7-dihydro~1H-
pyrazolo[4 3-e]{l,4]diazepin-B-one
3~tert-Butyl-l-ethyl-5-(4-hydroxyphenyl)-6 7-dihydro-1H-
pyrazolo{4 3-e][l,4}diazepin-8-one,
1-Ethyl-3~isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4,3-

e} (1 4)}diazepin-8-ylidenecyanamide

Perivatives of the compounds of the invention
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Fhe compounds used in the invention include the solvates,
the hydrates the pharmaceutically acceptable salts and the
polymorphs (different crystal structures) of the compounds
according to the invention, which are designated as being

pharmaceutically acceptable derivatives thereof

The pharmaceutically acceptable salts include, for example
acetate, benzenesulphonate benzoate, bicarbonate,
bitartrate, bromide calcium acetate, camsylate carbonate,

chloride, <citrate dihydrochloride edetate, edisylate,

estolate, esylate, fumarate gluceptate, gluconate,
glutamate, glycoloylarsanilate hexylresorcinate
hydrabamine, hydrobromide, hydrochloride,
hydroxynaphthoate, icdide isethionate lactate

lactobionate, malate, maleate mandelate mesylate, methyl

bromide methyl nitrate, methyl sulphate mucate,
napsylate, nitrate, pamoate {embonate]}, pantothenate,
phosphate/diphosphate polygalacturonate, salicylate,
stearate, subacetate, succinate sulphate, tannate,
tartrate, theoclate triethiodide, benzathine,

chloroprocaine, choline, diethanoclamine, ethylenediamine
meglumine procaine aluminium, calcium lithium,

magnesium, potassium, sodium and zinc (see also

Pharmaceutical salts by Berge S M et al (1997 J

Pharm Sca 66 1-19 the content of which is incorporated

into the present invention by way of reference)

The use of a prodrug of a compound according to the
invention is also envisaged (See 1n particular Bundgaard,
et al , Acta Pharm Suec 1987 24 233-24%)

Mixtures of compounds are also envisaged




10

15

20

25

30

46

Pharmaceutical formulation of the compounds of the
invention

The compounds of the invention are administered in the form
of compositions that are appropriate for the nature and
seriousness of the complaint to be treated The daily
dosage i1n man 1S usually between 2 mg and 1 g of product

which can be absorbed in one or more intakes The
compositions are prepared by methods that are common to
those skilled in the art and generally comprise 0 5 to 60%
by weight of active principle (compound of formula I) and
40 to 99 5% by weight of pharmaceutically acceptable
vehicle The compositions of the present invention are thus
prepared in forms that are compatible with the desired
route of administration By way of example the following
pharmaceutical forms may be envisaged although the list

given below 13 not limiting

1) Forms for oral administration

Tablets, cachets, sachets of powder for drinkable
suspension, del capsules, gastro-resistant gel capsules,
sustalined-release forms, emulsions, HPMR wafer capsules or
gel capsules, lyophilizates to be melted under the tongue,
drinkable solutions, suspensions and sachets of powder for a

drinkable solution

The powders tablets, cachets or encapsulated forms
preferably contain from 5% to 70% of active principle

Suitable supports are, for example, magnesium carbonate,
magnesium stearate, talc, lactose sugar, pectin, dextrin,
starch, gum tragacanth methylcellulose sodium
carboxymethylcellulose, low-melting wax, cocoa butter and
the like
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The tablets powders cachets and capsules can be used as a

unit dosage for oral administration

In the powders, the support is a finely divided solid
which 1s in a mixture with the finely divided compound of

general formula I

In the tablets the active compound 1s mixed with the
support which has the required binding properties, in a
suitable amount and the mixture is then tableted into the

required shape and size

The aqueous solutions for oral administration can be
prepared by dissolving the active principle and adding, 1if
necessary, dyes, flavour enhancers, flavourings,
stabilizers thickeners etc By way of example the active
principle can be <dispersed in the form of finely divided
powder in water wilh a viscous material such as synthetic
gums, resins methylcellulose sodium
carbaxymethylcellulose and other suspension agents known in

the pharmaceutical field

2) Forma for parenteral administiration

Intravenous route

Aqueous solutions, water/co-solvent solutions, solutions
using one or more solubilizing agents, colloidal
suspensions emulsions nanoparticulate suspensions which
can be used for injecting sustained-release forms, dispersed

forms and liposomes

Sterile solutions of the active principle in water and/or
propylene glycol can be mentioned as examples of liquid

preparations which are suitable for parenteral
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administration The 1liquid preparations can also be
formulated in the form of aqueous solutions of polyethylene
glycol

Subcutaneous/intramuscular route

In addition to the forms that can be used intravenously
which can also be used for the subcutaneous and intra-
muscular routes, other types of forms such as suspensions,
dispersed forms, sustained-release gels and sustained-

release implants can also be used

3) Forms for topical administration

Among the most common topical forms are creams, gels
(aquecus phases gelled with polymers) patches, which are
dressings to be stuck directly on the skin and which can be
used for treating dermatoses without percutaneous
penetration of the active substance sprays emulsions and

solutions

4) Forms for pulmonary administration

Distinquished in this category are forms such as solutions
for aerosols powdera for inhalers and other suitable

forms

5) Forms for nasal administration

This relates especially to solutions or suspension for

drops

6) Forms for rectal administration_

Suppositories and gels will be selected, inter alia

For the preparatLion of suppositories, a low-melting wax,

such as a mixture of fatty acid glycerides and cocoa
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butter, 1s melted 1n a first stage, and the active
principle 13 then dispersed therein, for example with
mechanical stirring The molten homogeneous mixture 1s then

poured into moulds of appropriate shape and then left to
cool and soladify

It may also be envisaged to use forms allowing the
administration of ophthalmic solutions or allowing the
administration of the active principle via the vaginal

route

Another important category of pharmaceutical form which can
be used in the context of the present invention relates to
forms for improving the solubility of the active principle

By way of example, 1t may be envisaged to use aqueous
solutionas of cyclodextran and more particularly forms
comprising hydroxypropyl beta cyclodextrin A detailed
review of this type of pharmaceutical form is given in the
article published under the reference Journal of
Pharmaceutical Sciences 1142-1169, 85 (11), 1996, and
incorporated into the present patent application by way of

reference

The various pharmaceutical forms recommended above are
described in detalil in the book « Pharmacie galenique
[Pharmaceutical pharmacyl» by A Lehir (published by Masson,
1992 (6th edition)), which 1s incorporated into the present

patent application by way of reference

Synthesis of the compounds of tha prasant invention
A subject of the invention 1is also a process for preparing
the compounds according to the invention, as illustrated in

the reaction schemes below The starting materials are

2,



10

15

50

commercially available or can be synthesized by standard
methods

Reaction scheme 1

In the description which follows, each of the steps of
the reaction scheme is described in general This process
and 1ts various steps are exemplified i1n Example 1 If a
step can be carried out according to various methods
(depending on the compounds under consideration), they will
be described (M1, M2 ) and identified relative to a
literature reference The starting materials are chosen in
an appropriate manner {it being possible for the reactive
functions, if any, tc be protected in a conventional

manner)

38
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Reaction scheme 1 ‘47
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Step 1
An Rl-methyl ketone 1in which Rl 13 one of the

substituents of the compound of general formula I 1is

reacted with a diethyl oxalate in the presence of sodium to

give the compound of general formula Al

Step 2
A cyclization of the compound Al is then carried out,

for example with hydrazine sulphate 1in the presence of
poLassium hydroxide to give a mixture of the pyrazole (A2)
and the pyrazole (A6) each comprising the substituent R1

These two intermediates may be separated and reacted

subsequently

Step 3a
Step 3a 1s an alternative step to step 9 described

below It allows the introduction of a sulphur atom into
the position of the substituent X from the very first steps
of the synthesis by reacting A2 or A6 with a suitable
reagent for example Lawesson’s reagent, to glve a
compound of formula A2a or A6a in which X is equal to O or

S and Rl i1s defined as above

Step 3
Step 3 essentially comprises the nitration of the

pyrazole nucleus This nitration 1s carried out on the
compounds A2, A2a, A6, A6a, A8 or A9 and can be carried out
according to 3 methods desribed in the literature
- using NaN03/H2S04 {(method M1l) see Example 1 Aust
J Chem , 47, 1009-1021, 1994
- using HNO3/i SO4, (method M2)
- or using Cu(NO;3)z (method M3), J ©Org Chem 46,
3056-3060 1981
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to give a compound of formula A A3, A4 A5 or A7 in

which X 1s equal to O or S

Step 4
In this step compound A3 1s esterified This can be

carried out by reacting compound A3 with ethanol in acidic
medium Compound A4 in which X i3 equal to O or S and Rl is

as defined above is thus obtained

Step 5
The pyrazoles A2, A4, A6 and A7 are alkylated

according to various methods

- by reacting dimethyl sulphate (to give derivatives
with R2 = ethyl) (methode M4), J Med Chem 16, 12, 1346-
1354, 1973

- by reacting with a compound of the type R2-hal, in
which R2 1is as defined for the compound of general
formula I and hal i1s a halogen (method M3)

A compound of formula A5, AB or A9 in which X 1s equal

to O or S is obtained

Step 6
During this step the ester function (X = Q) or

thioester function (X = S) is hydrolysed for example by
reacting compound A5 with sodium hydroxide This gives
compound A in which X 1is equal to O or S and Rl and R2 are

as defined above

Step 7
During this step, compound A 1is reacted with compound

B of general formula

o



10

15

20

25

30

55

in which R3 13 one of the substituents of the compound of
general formula I Preferably a hydrochloride of compound
B 1s used When it is not commercially available the
product (B) 1s synthesized in one step (step 7a), starting
with compound (Bl), which i3 commercially avallable orx
described in the literature The nucleophilic substitution
of the bromine with the primary amine function is obtained
according to various methods

Delepine method (method M6), J Heterocyclic Chem ,

24, 297-301, 1987

Method wvia the synthesis of a bisformamide

{method M7) Tetrahedron Lett 30, 39, 5285-58-

286 1889 Synthesis, 122-124 1590

Compound C in which X 1s equal to O or 8 1i1s obtained

according to various coupling methods (step 7)
Method o coupling N-hydroxysuccinimide and
dicyclohexylcarbodiimide (method MB, see example 1)
Method of coupling on a solid support (method M9)
compound A (1l eq ) 13 reacted with
N~cyclohexylcarbodiimide and N -methylpolystyrene HL
(2 eq } 1n dichloromethane After stirring for half
an hour compound B (1 eq ) and triethylamine
(1 eq ) are added After 24 hours at room
temperature, methyl isocyanate polystyrene HL 1is
added After 2 hours, the reaction medium is
filtered and the filtrate is concentrated to give
compound C in which X 1s equal to O or S
Method of coupling with EDCI 1-(3-dimethylamino-
propyl)-3-ethylcarbediimide hydrochloride and HOBt
(1-hydroxybenzotriazole) (method M10) compound B 1is
reacted, with stirring with compound A in equimolar

amount in dichloromethane in the presence of one
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equivalent of triethylamine one equivalent of 1-
hydroxybenzotriazole and one equivalent of 1-(3-
dimethylaminopropyl)~3-ethylcarbodiimide

hydrochloride After 24 hours at room temperature,
the reaction medium is washed with water the
organic phase 1s dried and evaporated to dryness to
give the compound of formula C in which X is equal

to O or S and R1 R2 and R3 are as defined above

Step 8
During this step, compound C 1s cyclized according to

various methods to give compound D in which X is equal to ©
or S and R1l, R2 and R3 are as defined above
using Fe/HCl (method Ml1ll) (see example 1)
using SnCl, ([method M12) an amide of type C 1is
dissolved 1in ethanol with 5 equivalents of tin
chloride dlhydrate The reaction medium is refluxed
for 4 hours After cooling to room temperature,
demineralized water is added and, when cold, the
solution is brought to basic pH with 30% sodium
hydroxide After extraction with CHzCl; and drying
the medium 1s evaporated to dryness to give the
compound of type D, whach is purified, 1f necessary

on silica or by crystallization

Step 9
Step 9 is used when it is desired tc obtain a compound

of formula I in which X i3 8§ if, in compound D, X is 0 The
compounds of this type are obtained by reacting compound D,
in which X 1is O, with a suitable reagent, allowing its
thionation to be carried out By way of example, Lawesson’s
reagent may be used A compound of formula E in which X 1is

S is thus obtained
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Steps 10 and 11

Stepas 10 and 11 are used when it is desired to obtain a
compound of formula I in which X is N-CN The compounds of
this type are obtained according to various methods
method M13 by reacting compound E with sodium
hydride and then with iodomethane to give compound
(G) This compound is then placed in contact with
cyanamide and triethylamine to give a compound of
type (F) Heterocycles, 36 7177-783, 1993
method M14 Ph3iPSnN=C=NSnPPhy in ethanol J Med
Chem , 35, 12, 2327-2340 1992
method M15 phosphoryl chloride, c¢yanamide and
triethylamine Chem Pharm Bull , 42, 12, 2475-
2482, 1994

method M16 cyanamide triethylamide ([sicl mercury
acetate and acetonitrile Can J Chem , 63, 308%-
3101 1985

Steps 1lla and ll1b

Step lla makes it possible to reduce the imine function of
compound D by reacting 1t with a reducing agent, for
example NaBHy in a polar mixture for example methanol/water
in the presence of palladium-on-charcoal to give the
racemate D1 in which X i3 O or S and R1l, R2 and R3 are as
defined above, and the following step {(1llb) corresponds to
the separation of the enantiomera (isomer 1 and isomer 2},
for example by means of HPLC on a Diacel OD-H chiral column
(250 mm x 4 6 mm 5 pm, flow rate 1 ml/min 80/20
heptane/isopropanol)

These steps, 1lla and 1lb, also apply in the case of a
compound of formula D in which X is N-CN or N-Rp

72
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Steps 10 and 12

Steps 10 and 12 are used tc obtain compounds of the type H
Step 10 allows the formation of the derivative G and
step 12 leads to the introduction of the group N-RB
according to a method inspired by the literature J Med
Chem 42 2909-2919, 1999

Reaction scheme 2

This reaction scheme results in the synthesis of
derivatives D in which X is O with Rl = aryl containing
from 5 to 10 carbon atoms, opticnally interrupted with a
hetero atom chosen from nitrogen, oxygen and sulphur and R2
and R3 are as defined above This process 1s illustrated by

Example 4

e
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EXAMPLE 1
1-Ethyl-3-iasopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
el[1,4}diazepin-8-one
(Rl = isopropyl R2 = ethyl R3 = phenyl)
Step 1
0 37 g (0 0138 mol) of sodium is dissolved portionwise in
40 ml of anhydrous ethanol wunder nitrogen at room
temperature 1 86 ml (13 6 mmol) of diethyl oxalate in
10 ml of anhydrous ethanol are added 1 47 ml (13 6 mmol)
of isopropyl methyl ketone are added The reaction mixture
is left stirring overnight at room temperature (RT) and is
then evaporated to dryness The product obtained 1is
isolated in the form of an orange powder ({compound Al)
m=31g (100%)

MS (ES+), m/z = 185 -

Rf (CHsCl;/acetone 90/10) = 0 91
Step 2

0 98g {14 8 mmol) of potassium hydroxide 1is dissolved
in 7 5 ml of water and the reaction medium is cooled to
0°C 3 1 g (14 8 mmol) of compound Al (see scheme 1) are
added portionwise and the mixture is stirred for 30 min at
0°C 1 94 g (14 P mmol) of hydrazine sulphate are added and
the mixture is then stirred for 45 min at 0°C After
filtration, the precipitate is rinsed with a small amount
of water and then dried to give 0 93 g (13%) of a white
powder (compound A2)

1H NMR (DMSO, 400 MHz)

12 ppm (6H, d), 2 95 ppm (1H, m} 6 45 ppm (1lH, s)
12 3 ppm (1H, m)

Step 3

RS
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Method M1l 1s used 100 ml of concentrated H,SO, are
introduced into a round-bottomed flask The flask is cooled
to 0°C and 10 09 g (0 065 mol) of compound A2 (see scheme
1) (0 065 mol) are added, followed by addition of 16 5 g
(0 195 mol) of NaNO; The mixture is warmed to RT and
stirred for 24 h The reaction medium is poured gently into
200 ml of ice-cold water, cooling the flask if necessary,
and stirred for 30 min The precipitate is filtered off and
rinsed with water After drying, 4 25 g (33%) of a white
powder are obtained (compound A3)

MS (ES-) m/z =~ 198

14 NMR (DMSO, 400 MHz)

1 3 ppm (6H, d), 3 5 ppm (1H, m} 13 9 ppm (2H, m)
Step 4

A mixture of 4 25 g of compound A3 (0 021 mol)}, 24 ml
of ethanol and 2 3 ml of concentrated H;S80, in a round-
bottomed flask is refluxed for 4 5 h The reaction medium
is evaporated and then taken up in CHyCl; and washed with
water; after drying over MgSO,, the organic phase is
filtered and then concentrated to give 4 g (83%) of powder
{campound Ad)

MS (ES+), m/z = 228

RE (CH,Cl;/MeOH 95/5) = 0 52
Step 5

Method M5 is used 2 77 g (0 02 mol) of K;CO; are added
under a stream of nitrogen to a solution of 4 g (0 02 mol)
of compound A4 in 40 ml of anhydrous DMF, followed by
addition of 1 76 ml (0 022 mol) of iocdoethane The reaction
medium is heated at 60°C for 16 5 h After filtering off
the precipitate, the filtrate is taken up in diethylether
(100 ml) and this organic phase is washed with water, dried
aver MgSOy, filtered and then concentrated to gilve 4 g of

an olly compound

3

AN
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This crude product 1is purified by flash chromatography
on a column of silica using the following elution gradient
from 50/50 CHzCla/heptane to 80/20 CH;Cla/heptane to give
2 92 g (57%) of a yellow oil (compound AS5)

M3 (ES+), m/z = 256

'H NMR (CDCls, 400MH,;)

1 3ppm (6H, d) 1 35 ppm (3H, t) 1 45 ppm (3H, t)
345 ppm (1H, m) 4 2 ppm (2H, q) 4 45 ppm (2H, q)

Step 6

2 92 g (0 011 mol) of compound A5 (see scheme 1) are
introduced into 15 ml of methanol in a round-bottomed
flask, followed by addition of a solution of 0 68 g
{0 0165 mol) of sodium hydroxide in 15 ml of water The
mixture is stirred at RT for 3 h After evaporating off the
methanol, the residue is taken up in CH;Cl;, an identical
volume of water is added and the resulting mixture is then
aclidified (with <=stirring) with concentrated (36%) HCl
After separation of the phases by settling, the organic
phase is dried over Na;S$0O4 and concentrated to give 2 3 g of
a white powder (92%) (compound A)

MS (ES-), m/z = 226 -

14 NMR (DMSO, 400 MHz),

12ppm (6H, d), 1 35 ppm (3H, t), 3 35 ppm (1H, m),
4 15 ppm (2H,q)

Step 7

Method M8 13 used 1 g (4 mmol) of compound A (see scheme
1) is dissolved in a mixture of 25 7 ml of THF and 1 4 ml
of DMF, followed by addition, under nitrogen, of 0 51 g
{4 mmol) of N-hydroxysuccinimide The reaction medium is
cooled to 0°C so as to add portionwise 0 91 g (4 mmol) of
dicyclohexylcarbodiimide The mixture is stirred overnight
at RT The precipitate formed 1is filtered off and the
filtrate 1s evaporated to dryness The residue is taken up

e
Y
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in 20 ml of CHaClz, 0 75 g (4 mmol) of 2-aminoacetophenone
hydrochloride 1s added under nitrogen, the reaction medium
is cooled to 0°C, 0 61 ml (4 mmol) of triethylamine is then
added and the mixture is stirred at RT for 3 h The
reaction medium is poured into water with stirring After
extraction with dichloromethane, washing with water and
drying over Na;S0,, the organic phase 1s evaporated to
dryness to give 1 3 g (B6%) of a white powder (compound C)

MS (ES+), m/z = 345

'H NMR (CDCl;, 400MHz),

1 35 ppm (6H, d) 1 5 ppm (3H, q), 3 55 ppm (1lH, m),
4 3ppm (2H, q) 5 ppm (2H, d) 7 5 ppm (2H, t), 7 65 ppm
(14, d) 7 7 ppm (1H, m), 8 ppm (2H, d)

Step 8

Method M1l is used 1 3 g (3 7 mmol) of compound C
(see scheme 1) are introduced into a mixture of 30 ml of
ethanol and 7 ml of water in a round-bottomed flask,
followed by addition of 2 2 g (3 9 mmol) of iron and 0 5 ml
of conc (36%) HCl The reaction medium is refluxed for 1 h
15 min The iron is removed by filtration The filtrated is
concentrated to dryneas and the residue is taken up in
CHzCl; and washed with twice 70 ml of water and then with
saturated NaCl solution, the organic phase is dried over
NaS04, filtered and concentrated to give an amorphous red
powder {(m = 0 9 g)

This crude product 1s purified by flash chromatography
using the following elution gradient 98/2 CH;Cl;/acetone to
90/10 CH,Cl,/acetone

The red powder obtained after evaporation 1s taken up
in the minimum amount of diethyl ether and then filtered
After drying, 0 35 g (32%) of a beige powder {compound D)
is isolated

MS (ES+), m/z = 297
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mp = 157 2°C ql/
'H NMR (CDCl,, 400MHz), ’ ’iga
l 4ppm (6H, d), 1 5ppm (3H, t) 3 35 ppm (1H, m),

4 1 ppm (2H, d) 4 55 ppm (2H, q), 6 25 ppm (1H, m),

7T 45 ppm (3H, m) B8 0 ppm (2H, m)

EXAMPLE 2
1-Ethyl-3-1iscopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
el [{l,4}diazepin-8-thione
(R1 = isopropyl;, R2 = ethyl R3 = phenyl)
Step 9
02 g (0 67 mmol) of compound D (see scheme 1) is dissolved
in 7 ml of toluene over sieves, and 0 54 g (1 34 mmol) of
Lawesson’s reagent 1s added, under nitrogem The mixture is
refluxed for 16 5 h The reaction medium is cooled to RT,
2 ml of 5% HCl are then added, followed by 25 ml of
methanol and 25 mi of cyclohexane, the mixture is stirred,
the precipitate is then filtered off and the two phasea are
allowed to separate by settling The methanol phase 1is
evaporated The residue 1s taken up in ethyl acetate and
washed with water, the organic phase 1s dried over Na;SO,,
filtered and evaporated

The crude product 1s purified by flash chromatography
(80/20 cyclochexane/ethyl acetate) After evaporation,
0 15 g (75%) of a yellow powder {compound E} is obtained

MS (ES+), m/z = 313

mp = 164°C

14 NMR (CDCli, 400 MHz),

1 4ppm (6H, d), 1 5 ppm (3H, t), 3 3 ppm (1H, m},
4 2 ppm (2H, m), 4 8 ppm (2H, q), 7 45 ppm (3H, m), 8 ppm
{2H, d) 8 3 ppm (1H, m)

EXAMPLE 3
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1-Ethyl-3-isopropyl~5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [1,4]diazepin-8-ylidenecyanamide
(Rl = isopropyl R2 = ethyl R3 = phenyl)
Step 10
According to M1l3, l183g (5 86 mmol) of 1l-ethyl-3-
isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo{4, 3-
el [1,4]dilazepin-8-thione are reacted with 0 18 g of B80%
sodium hydride in refluxing THF for 1 h, and 0 44 ml of
methyl 1odide is then added at room temperature The
mixture 1is refluxed for 2 h to give 1 53 g (B0%) of the
expected methylsulphanyl of type G (see Scheme 1)

mp = 98°C

MS (ES+), m/z = 327

'H NMR (DMSO, 400 MHz),
8 1l ppm (2R, d) 7 4 ppm (3H, m), 4 4 ppm (4H, m), 3 2 ppm
(l1H, m), 2 4 ppm (3H, 8); 1 4 ppm (3H, t), 1 3 ppm (6H, m)
Step 11
0 5g (1 53 mmol) of the methylsulphanyl G is reacted with
0 12 g (2 eq ) of cyanamide to give 0 396 g (B81l%) of the
expected product of type F (see Scheme 1)

mp = 222°C

MS (ES+), m/z = 321

'H NMR (DMSO, 400 MHz),
9 4 ppm (1H, 1s) 8 ppm (2H, m), 7 4 ppm (3H, m), 4 3 ppm
(2H, g), 41 ppm (2H, 1s), 31 ppm (1H, m), 1 3 ppm
(3H, £t) 1 2 ppm (6H, d)

EXAMPLE 4

1-Ethyl-3, 5-diphenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
el(l,4}diazepin-8-one,

(Rl = phenyl, R2 = ethyl, R3 = phenyl)

Step 15

A
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35 75 g {0 15 mol) of compound K (see sacheme 2} in 35 ml of
methanol are introduced into a round-bottomed flask,
followed by addition of a solution of 9 24 g (0 231 mol) of
sodium hydroxide in 140 ml of water The mixture is stirred
at room temperature overnight After evaporation, the
residue is taken up in ethanol and then filtered and dried
to give 26 7 g (87%) of a beige powdexr (compound L, see
scheme 1)

MS (ES+), m/z = 203 9

'H NMR (DMSO, 400 MHz)
4 7 ppm (2H, m), 7 2 ppm (1H, m) 7 3 ppm (2H, t), 7 75 ppm
(2H, d), 12 2 ppm (1H, m)
Step 16
1 5g (87 mmol) of 2-aminoacetophenona hydrochloride are
dissolved in a mixture of 50 ml of THF and 10 ml of DMF,
followed by addition of 1 22 ml (8 7 mmol) of
triethylamine, 1 34 g (8 7 mmol) of 1l-~hydroxybenzotriazole
hydrate and then 1 77 g (8 7 mmol) of compound L (see
scheme 2) and finally 137g (8 7 mmol) of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide The mixture 1is
heated at 60°C for 24 h The precipitate formed is filtered
off and the filtrate is taken up in water After extraction
with ethyl acetate, the extracts are washed with water and
dried over Na;SO, The organic phase 1s evaporated to
dryness to give 1 8 g of an orange powder This crude
product is purified by flash using the fecllowing elution
gradient from CH;Cl; to 95/5 CHaClz/methancl to give 0 45 g
(16%) of a beige powder (compound M, see scheme2)

MS (ES+), m/z = 303

l1H NMR (DMSO, 400 MHz)
4 15 ppm (2H, m) 7 3-7 55 ppm (6H, m) 8-8 1 ppm (4H, m),
8 3 ppm (1H, m} 14 ppm (1H, m)
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Step 17
According to M5, 1 23 g (8 9 mmol) of K;COy are added, under
a stream of nitrogen, to a solution of 2 7 g (8 9 mmol) of
compound M (see scheme 2) in 30 ml of anhydrous DMF,
followed by addition of 0 71 ml (8 9 mmol}) of iodoethane
The reaction medium is heated at 60°C overnight The
reaction medium 1s extracted with diethyl ether, and the
extracts are dried over NazSO,, filtered and then
concentrated to give 3 6 g of an oily compound
This crude product is purified by flash using the following
elution gradient from CHzClz to 98/2 CHaClz/acetone The
oily product thus obtained is crystallized from diethyl
ether to give 0 2 g (7%) of a yellow powder {compound (see
scheme 2))

MS (ES+), m/z = 331

'H NMR (DMSO, 400 MHZ)
l14ppm (3H, t) 3 1 ppm (2H, m) 4 5 ppm (2H, q) 7 3 ppm
(l1H, m) 7 4 ppm {(2H, m} 7 S ppm (3H, m), 8 ppm (4H, m)
8 5 ppm (1H, m)

EXAMPLE 5
Ethyl l-ethyl-8-oxo-5-phenyl-1,6,7, 8-tetrahydropyrazolo-
[4,3-e][1,4]dlazepin-3-carboxylate
(Rl = ethyl carboxylate, R2 = ethyl R3 = phenyl)
Step 5
20 g (94 mmol) of diethyl 3,5-pyrazoledicarboxylate
{commercial) are reacted with 8 3 ml {103 mmol) of
iodoethane to give 21 4 g (95%) of a pyrazole O (see Scheme
3)

Rf {95/5 CH;Cl,/MeOH) = 0 70

MS (ES+), m/z = 240 8

'H NMR (CDC1i, 400 MHz),
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7 25 ppm (1H, 9) 4 6 ppm (2H, a), 4 25-4 4 ppm (4H, m)
1 4ppm (3H, t) 1 3 ppm (6H, m)
Step 18
21 g (87 mmol) of pyrazole O (see scheme 3) are reacted,
under cold conditions, in 100 ml of water and 160 ml of THF
with a solution of 3 84 g (96 mmol) of sodium hydroxide
pellets in 100 ml of water After warming to rxoom
temperature, the reaction mixture is stirred for 2 hours
The mixture is then extracted with diethyl ether The
aqueous phase is acidified with 36% HCl down to pH = 2 and
then extracted with dichloromethane The organic phase is
dried over Na,SO, and then filtered and concentrated to give
13 5 g (73%) of compound P(see scheme 3)

Rf (80/20 CHyClz/MeOH) = 0 55

MS (ES+), m/z = 212 B

'H NMR (CDC1,, 400 MHz),
9 1-9 5ppm (1H, m), 7 4 ppm (1H, s), 4 65 ppm (2H, q).,
4 35 ppm (2H, q};, 1 4 ppm (3H, t), 1 3 ppm (3H, t)
Step 3
According to M3, 6 g {28 mmol) of compound P (see scheme 3)
are reactad with 19 75 g (84 mmol) of copper nitrate
hemipentahydrate in a mixture of trifluorocacetic anhydride
and chloroform, to give 6 9 g (95%) of compound Q (see
scheme 3)
Rf (80/20 CHzCl;/MeOH + 0 3% HCOOH) = 0 46
MS (ES"), m/z = 255 8
'H NMR (DMSO, 400 MHz),
4 55 ppm (2H, q), 4 3 ppm (2H, q) 1 4 ppm (3H, t), 1 3 ppm
(3H,t)
Step 7
According to M8, 3 g (11 7 mmol) of compound Q (see scheme
3) are reacted with 2 g (11 7 mmol) of 2-amincacetophenone
hydrochloride to give 4 38 g of compound R (see Scheme 3)
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MS (ES+), m/z = 372 B
'H NMR (CDC1;, 400 MHz), (r?
7 9 ppm  (3H, m) 7 55 ppm  (1H, m) 7 45 ppm (2H, m);, f):)
4 9ppm (2H, d); 4 3-4 5 ppm (4H, m), 1 45 ppm (3H, t)
1 35 ppm (3H, t)
Step 8
According to M1l, 1 g (2 7 mmol) of compound R (see scheme
3) 1is refluxed with 0 3 g (5 4 mmol) of iron and 0 27 ml of
36% HCl in a mixture of ethanol and water to give 0 1 g
{(12%) of the expected compound D (see Scheme 3)
Rf (50/50 cyclchexane/EtOAc) = 0 19
SM (ES*), m/z = 327
'H NMR (CDC1;, 400 MHz),
8 55 ppm (1H, m), 8 05 ppm (2H, m), 7 55 ppm (3H, m)
4 55 ppm (2H, q) 4 3 ppm (2H, q), 4 1 ppm (2H, d); 1 4 ppm
(3H, t) 1 3 ppm (3H, t)

EXAMPLE 6
1-Ethyl-5-({4-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-B8-one )
(Rl = methyl R2 = athyl, R3 = 4-methoxyphenyl)
Step 7_
According to M8, 05 g (2 5 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (see J Med Chem , 16,
1973, 1346-1354 or USP 3 700 657) is reacted with 0 5 g of
2-amino-4’ -methoxyacetophenone hydrochloride to give 0 78 g
{90%) of an amide of type C (see Scheme 1)

mp 151°C

Analysis calculated for C;gH1sN«Os

C, 55 49, H, 5 24, N, 16 11 O, 23 10

found C, 55 45 H, 5 44, N, 16 09, O, 22 9

Step 8
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Acording to M1ll, 0 6 g {1 73 mmol) of the amide C (see
scheme 1) 15 refluxed with 1 04 g of iron and 0 173 ml of
36% HCl in an ethanol/water mixture to give 0 35 g (70%) of
the expected product D (see scheme 1)

mp 178°C

MS (ES'), m/z = 299

1H NMR (CDCly, 400 MHz),
7 8 ppm (24, d) 6 9 ppm (2H, d) 6 0 ppm (1H, t), 4 5 ppm
(2H, q) 4 2 ppm (2H, d) 3 8 ppm (3H, s) 2 4 ppm (3H, s)
1l 45 ppm (3H, t)

EXAMPLE 7
5-(4-Bromophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolof4, 3-e][1, 4}diazepin-8-one
(Rl = methyl, R2 =~ ethyl, R3 = 4-bromophenyl)
Step 7
According to M8, 0 5 g (2 5 mmol) of 2-ethyl~5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid 1s reacted with 0 51 g
of 2-amino-4’-bromoacetophenone hydrochloride to give
0 57 g (60%) of an amide of type C (see Scheme 1)
mp 184°C,
14 NMR (CDCly, 400 MHz),
8 0O ppm (1H, s) 7 8 ppm (2H, d), 7 6 ppm (2H, d), 4 9 ppm
(2H, 3) 4 3 ppm (2H, q) 2 S ppm (3H, s), 1 5 ppm (3H, t)
Analysis calculated for C)sHisBrN.Q4
C, 45 59 H, 3 83 Br, 20 22 N, 14 18 O, 16 19

found C, 45 42 H, 3 74, Br, 19 99 N, 14 11, O,
16 22 -
Step 8

According to M1l, 0 475 g (1 2 mmol) of the amide C (see
scheme 1) 1s refluxed with 0 721 g of iron and 0 12 ml of
36% HCl in an ethanol/water mixture to give 0 25 g (60%) of
the expected product D (see Scheme 1)
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mp 223°%

MS (ES*), m/z = 348

"H NMR (CDClj, 400 MHz),
78 ppm (2H, d) 7 5 ppm {2H, d), 6 2 ppm (1H, 8) 4 5 ppm
(2H, q) 4 0O ppm (2H, 8) 2 3 ppm (3H, s) 1 4 ppm(3H, t)

EXAMPLE 0
1-Ethyl-3-methyl-5-naphth-2-yl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4]dlazepin-8-one
(Rl = methyl R2 = ethyl, R3 = naphthyl)
Step 7
According to M8, 0 45 g (2 25 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid 1s reacted with 0 5 g
of 2-amino-l-naphth-2-yl-ethanone hydrochloride to give
0 56B g (75%) of an amide of type C (see Scheme 1)

RE (5/5 cyclohexane/EtOAc) = 0 25

4 NMR (CDCl;, 400 MHz),

8 6 ppm (1H, t) 8 O ppm (7H, m) 5 15 ppm (2H, d).,
4 4 ppm (2H, q) 2 6 ppm (3H, s) 1 5 ppm (3H, t)
Step 8
0 58 g (1 56 mmol) of amide C (sees scheme 1) is refluxed
with 0 948 g of iron and 0 158 ml of 36% HCl in an
ethanol/water mixture to give 0 32 g (79%) of the expected
product D (see Scheme 1)

mp 193°

MS (ES*), m/z = 319

14 NMR (CDCl,, 400 MHz),
8 2 ppm (2H, m), 7 8 ppm (3H, m), 7 5 ppm (2H, m), 6 4 ppm
(1H, t}), 4 S ppm (2H, q) 4 2 ppm {2H, d), 2 4 ppm (3H, a)
1 45 ppm (3H, t)

2y

A
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EXAMPLE 9
5-(3-Chlorothien-2-yl)~l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin~8-one
(Rl = methyl R2 = ethyl R3 = chlorothienyl)
Step 7
According to M8, 0 235 g (1 18 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid is reacted with 0 5 g
of 2-amino-1-(3-chlorothien-2-yl)ethanone hydrochloride to
glve 0 32 g (76%) of an amide of-type C (see Scheme 1) in
which Rl, RZ and R3 are as defined in this example

Rf (5/5 cyclohexane/EtOAc) = 0 53

'H NMR (CDCl;, 400 MHz),
79 ppm (1H, m} 7 7 ppm (1H, d}) 7 1 ppm (1H, d) S 0 ppm
(2H, d) 4 45 ppm (2H, gq); 2 6 ppm (3H, s8) 1 5 ppm (3H, t)
Step B
According to Ml1ll, 0 31 g (0 87 mrmol) of the amide C (aee
scheme 1) 1is refluxed with 0 52 g of iron and 0 087 ml of
36% HC1 in an ethanol/water mixture to give 0 135 g ({(50%)
of the expected product D (see Scheme 1)

mp 213°C

MS (ES*), m/z = 309

'H NMR (CDCly, 400 MHz},
7 4 ppm (1H, d) 6 9 ppm (1H, d), 6 1 ppm (1H, t), 4 55 ppm
(2H, q) 4 3 ppm {2H, d) 2 4 ppm (3H, s) 1 45 ppm (3H, t)

EXAMPLE 10

Methyl 3-(l-ethyl-3-methyl-8-oxo-1,6,7,8~tetrahydro-
pyrazolo[4,3-e]l[1l,4]diazepin-5-yl)propanocate

(R1 = methyl, R2 = ethyl, R3 = methyl propancate)

Step 7

According to M8, 0 44 g (2 21 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid 1is reacted with
041 g {1 eq ) of methyl S5-amino-4-oxopentanoate

¥

AP
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hydrochloride to give 0 63 g (87%) of an amide of type C (2;~

(see scheme 1)
Rf (95/5 CHzCl/methanol) = 0 48 Ib

'H NMR (CDCl;, 400 MHz),
77 ppm (1H, m) 4 4 ppm (2H, d) 4 3 ppm (2H, q), 3 7 ppm
{3H, 1) 2 85 ppm (2H, dd) 2 7ppm (2H, dd), 2 5 ppm
(3H, s) 1 5 ppm (3H, t)
Step 8
According to Mll, 0 6 g (1 83 mmol) of the amide C (see
scheme 1) is refluxed with 1 1 g of iron and 0 18 ml of 36%
HCl in an ethanol/water mixture to give 0 42 g (83%) of the
expected product D (see scheme 1)

mp 68°C

'H NMR (CDCl;, 400 MHz),

{2H, d), 2 85 ppm (2H, t), 2 7 ppm (2H, t), 2 2 ppm (3H,
s) 1 45 ppm (3H, °t) -

EXAMPLE 11
5-(4-Chlorophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-

pyrazolo[4, 3-e][1, 4]diazepin-8~one
Rl = methyl R2 = ethyl, R3 = 4~-chlorophenyl
Step 7
According to M8, 0 5g (2 5 mmol) of 2~ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid is reacted with
05179 (leg) of 2-amino-4’-chloroacetophenone hydro-
chloride to give 0 5 g (57%) of an amide of type C (see
scheme 1) in which Rl, R2 and R3 are as defined in this
example Rf (5/5 cyclohexane/EtOAc) = 0 55

14 NMR (CDCl,;, 400 MHz),
B 0 ppm (3H, d) 75 ppm (2H, d) 4 95 ppm (2H, d),
4 35 ppm (2H, q) 2 5 ppm (3H, s8), 1 5 ppm (3H, t)
Step 8
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According to M1l, 0 45 g (1 28 mmol) of the amide C {see
scheme 1) is refluxed with 0 77 g of 1ron and 0 128 ml of
36% HCl in an ethanol/water mixture to give 0 27 g (70%) of
the expected product D (see Scheme 1)

mp 215°C

MS (ES*), m/z = 303

'H NMR (CDClj;, 400 MHz),
7 9ppm (2H, d) 7 5 ppm (2H, d), 6 ppm (1H, t), 4 5 ppm
(2H, q), 4 1 ppm (2H, d) 2 4 ppm (3H, s) 1 45 ppm (3H, t)

EXAMPLE 12
5={4-Aminophenyl)~-l-ethyl-3-methyl-6, 7-dihydro-1H-pyrazolo-
[4,3-€][1,4]d1azepin-8-one
(R1 = methyl, R2 = ethyl, R3 = 4-aminophenyl)
Step 7
According to M8, 0 5g (2 5 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid is reacted with
0 540 g (1 eq ) of 2-amino-4’-nitroacetophenone
hydrochloride to give 0 45 g (50%) of an amide of type C
{(see scheme 1)

Rf (EtOAc) = 0 9

IH NMR (CDCl,;, 400 MHz),
6 4 ppm (2H, d) 8 2 ppm (2H, d), 8 0 ppm (1H, m), 5 0 ppm
(2H, d), 4 4 ppm (2H, q) 2 5 ppm (3H, a) 1 5 ppm (3H, t)
Step 8 -
According to Mll, 0 38 g (1 05 mmol) of the amide C (see
scheme 1} is refluxed with 0 63 g of iron and 0 105 ml of
36% HCl in an ethanol/water mixture to give 0 12 g (40%) of
the expected product D (see scheme 1)

mp 212°C

MS (ES*), m/z = 284

4 NMR (DMSO, 400 MHz),
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8 2 ppm (1H, t) 7 8 ppm {(2H, d), 6 6 ppm (2H, d), 5 8 ppm
(2H, s) 4 S ppm (2H, q) 3 9 ppm (2H, d), 2 3 ppm (3H, s),
1 45 ppm (3H, t)

EXAMPLE 13
1-Ethyl-5-(4-fluorophenyl)-3-methyl-6, 7-dihydro-1H~
pyrazolo[4, 3-e][1, 4]diazepin-8-one
(Rl = methyl, R2 = ethyl, R3 = 4-fluorophenyl)
Step 7
According to M8, 0 1 g (0 53 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid 1i1s reacted with 0 1 g
of 2-amino-4’-fluoroacetophenone hydrochloride to give
0 17 g (96%) of an amlde of type C (see scheme 1)

Rf (5/5 cyclohexane/EtOAc) = 0 45

'H NMR (CDCly, 400 MHz),
8 0 ppm (2H, m) 79 ppm (1H, m) 7 15 ppm (2H, m),
4 95 ppm (2H, d), 4 3 ppm (2H, q) 2 5 ppm (3H, s) 1 5 ppm
{3H, t)
Step 8
According to Ml11l, 0 16 g (0 48 mmol) of the amide C (see
scheme 1) is refluxed with 0 287 g of iron and 0 048 ml of
36% HCl in an ethanol/water mixture to give 0 08 g of the
expected product D (see acheme 1)

mp 174 C

MS (ES*), m/z = 287

H NMR (CDCl;, 400 MHz),
8 0O ppm (2H, m) 7 15 ppm (2H, m), 6 7 ppm (1H, t); 4 5 ppm
(2H, q), 4 1 ppm (2H, d); 2 4 ppm (3H, 8), 1 5 ppm (3H, t)

EXAMPLE 14

5- (3-Bromophenyl)-l1l-ethyl-3-methyl-6, 7-dihydro-1H-pyrazolo-
[4,3-€][1, d]diazepin-B-one

(R1 = methyl R2 = ethyl R3 = 3-bromophenyl)
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Step 7
According to MB, 0 08 g (0 4 mmol) of 2-ethyl-5-methyl-

4-nitro-2H-pyrazole-3-carboxylic acid is reacted with 0 1 g
(1 eq ) of 2-amino-3’'-bromoacetophenone hydrochloride to
give 0 16 g (100%) of an amide of type C (see scheme 1)

Rf (98/2 CHaCl;/MeOH) = 0 29

H NMR (CDCly, 400 MHz),
8 15 ppm (1H, 3) 7 9 ppm (2H, m), 7 8 ppm (1H, m), 7 4 ppm
(1H, m) 5 0 ppm (2H, d), 4 3 ppm (2H, q) 2 6 ppm (3H, a),
15 ppm (3H, t)
Step 8
According to M1l, 0 16 g (0 4 mmol) of the amide C is
refluxed with 0 24 g of iron and 0 04 ml of 36% HCl in an
ethanol/water mixture to give 0 06 g (43%) of the expected
product D (see scheme)

mp 173°C

MS (ES'), m/z = 348

'H NMR (CDCli, 400 MHz),
8§ 1ppm (1H, m) 7 9 ppm (1H, m), 7 6 ppm (1H, m), 7 4 ppm
(1H, m), 7 25 ppm (lH, =8), € 3 ppm (1H, t), 4 6 ppm
(2H, q); 4 1 ppm (2H, d); 2 4 ppm (3H, 8), 1 5 ppm (3H, t)

BXAMPLE 15
3-Methyl-5-phenyl-l-propyl-6, 7-dihydro-1H-pyrazolo-

[4,3-€][1, 4]diazepin-8-one
(R1 = methyl R2Z = propyl; R3 = phenyl)
Step 7
According to MB, 0 37 g (1 6 mmol) of 5-methyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic acid is reacted with
0 286 g (1 6 mol) of 2-aminocacetophenone hydrochloride to
give 0 54 g (96%) of an amide of type C (see scheme 1)

REf (90/10) CHzCl,/acetona) = 0 7

'H NMR (CDCl;, 400 MHz),
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8 Oppm (2H, d), 7 85ppm (1H, t), 7 65 ppm (1K, m),
7 55 ppm (2H, m) S 0 ppm (2H, d) 4 25 ppm (2H, t).
2 55ppm (3H, s) 1 9 ppm (2H, m) O 9 ppm (3H, t)
Step 8
According to Mll, 0 138 g (0 42 mmol) of the amide C (see
scheme 1) 1s refluxed with 0 28 g of iron and 0 05 ml of
36% HCl in an ethanol/water mixture to give 0 072 g (61%)
of the expected product D (see scheme 1)

mp 171°C

MS (ES*), m/z = 283

H NMR (CDCl;, 400 MHz),
80ppm (2H, d) 7 55ppm (3H, m) 6 65 ppm (1H, t),
4 5Sppm (2H, £t) 4 15 ppm (2H, d), 2 4 ppm (3H, s) 1 9 ppm
{2H, m) O 9 ppm (3H, t)

EXAMPLE 16
1-{2-Hydroxyethyl)~3-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1, 4]diazepin-B-one
(Rl = methyl R2 = 2-hydroxyethyl, R3 = phenyl)
Step 5
6 3 g (33 8 mmol) of a pyrazole of type A4 (see scheme 1
and J Org Chem , 21, 833-835, 1956 Gazzx Chim Ital ,
75, 121-131, 1945) are reacted with 8 48 g (40 5 mmol) of
2-{2-bromoethoxy) tetrahydro-2H-pyran (commercial) to give
3 44 g (318%) of a pyrazole A5 (see scheme 1)

Rf (95/5 CHaClz/acetone) = 0 47

H NMR (CDCl;, 400 MHz),
4 55~4 35 ppm (SH, m), 4 O0Oppm (1H, m), 3 7-3 4 ppm
(3H, m), 2 S ppm (3H, 8), 1 8-1 55 ppm (6H, m) 1 5 ppm
(3H, t)
Step 6 -
11g (3 4 mmol) of the pyrazole A5 (see scheme 1) are
reacted with 0 2 g (5 1 mmol) of sodium hydroxide in a

§
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mixture of methanol and water to give 0 97 g (95%) of a
pyrazole of type A (see scheme 1)

REf (80/20 CHiClz/MeOH) = 0 26

'H NMR (CDCl;, 400 MHz), .
7 9ppm {(1H, s) 4 7-4 5 ppm (3H, m), 4 0 ppm (1H, m), 3 8-
345 ppm (3H, m), 2 5 ppm 3H, 3), 1 9~1 4 ppm (6H, m)
Step 7
According to M8, 0 9 g (3 mmol) of 2-(2-hydroxyethyle)-
5-methyl-4-nitro-2H-pyrazole-3-carboxylic acid 1is reacted
with 0 52 g (3 mmol) of 2-aminoacetophenone hydrochloride
to give 1 43 g (1008, crude) of an amide of type C (see
scheme 1)

Rf (90/10 CH;Clz/acetone) = 0 51

'H NMR (CDCly, 400 MHz),
B 3 ppm (1H, s) B8 O ppm (2H, m); 7 6 ppm (1H, m), 7 5 ppm
(2H, m), 4 7 ppm (1H, m) 4 5 ppm (2H, t) 4 1 ppm (1lH, m},
385 ppm (1H, m) 3 7-3 4 ppm (2H, m), 2 55 ppm (3H, s),
1 9-1 4 ppm (6H, m)
Step 8
According to Mll, 1 4 g (3 mmol) of the amide C (see
scheme 1) are refluxed with 1 8 g of iron and 0 31 ml of
36% HC1 in a mixture of ethanol and water to give 0 09 g
{11%) of the expected product D (see scheme 1)

mp 75°

MS (ES'), m/z = 285

" NMR (CDCl;, 400 MHz),
8 Oppm (2H, m), 7 55 ppm (3H, m) 7 05 ppm (1H,t),
4 65 ppm (2H, ¢t) 4 15 ppm (2H, d); 4 0 ppm (2H, m)
3 9ppm (1H, OH) 2 4 ppm (3H, s)

EXAMPLE 17
1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4])diazepin-8~thione
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(R1L = methyl R2 = ethyl R3 = phenyl)
Step 9
02g (0 74 mmol) of a pyrazolodiazepine of type D (see
scheme 1), in which Rl, R2 and R3 are as defined in this
example, 18 refluxed in toluene with 0 6 g (2 eq ) of
Lawesson’s reagent to give 188 mg (89%) of the expected
product E (see scheme 1)

mp 203 5°C

MS (ES*), m/z = 285

"W NMR (CDCl,, 400 MHz),
8 Oppm (2H, m) 7 8 ppm (1H, t), 7 S ppm (3H, m) 4 8 ppm
(24, q) 4 25 ppm (2H, d) 2 S ppm (3H, s} 1 6 ppm (3H, t)

EXAMPLE 18
1-Ethyl-5-~(3-methoxyphenyl)-3-methyl-6, 7-dihydro-1H~
pyrazolo[4, 3-e][1, 4]diazepin-B-one
(R1 = methyl, R2 =2 ethyl R3 = 3-methoxyphenyl)
Step 7
According to M8, 0 5 g (2 51 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid is reacted with 0 51 g
(2 51 mmol) of 2-amino-3'’-methoxyacetophenone hydrochloride
(Patent, Brachwitz, Werner, DD65929, 1967) to give 0 8 g
{(92%) of an amide of type C (see acheme 1)

Rf (CHzCl;/MeOH 90/10) = D 87

1H NMR (CDC1l,, 400 MHz),
7 95 ppm (1H, s) 7 55 ppm (1lH, m) 7 5ppm (l1H, m)
74 ppm (1H, m) 7 2 ppm (1H, m), 5 0 ppm (2H, d) 4 35 ppm
(2H, q), 3 9 ppm (3H, s) 2 55 ppm (3H, s), 1 5 ppm (3H, t)
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Step 8
According to M1ll, 0 792 g (2 29 mmol) of the amide C (see
scheme 1) 1is refluxed with 1 37 g of iron and 0 23 ml of
36% aqueous HCl in an ethanol/water mixture to give 0 312 g
(46%) of the expected product D (see scheme 1)

mp 1l20°C

MS (ES'), m/z = 299

'H NMR (CDCl;, 400 MHz),
76-713 ppm (3H, m}), 7 0 ppm (1H, m) 6 9 ppm (1H,s),
4 6ppm (2H, @) 4 1 ppm (2H, d), 3 9 ppm (3H, s), 2 4 ppm
(34, 8), 1 5 ppm (3H, t)

EXAMPLE 19
5~ (2-Aminophenyl) -1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-€][1, 4]ldiazepin-8-one
(Rl = methyl, R2 = ethyl R3 = 2-amincphenyl)
Step 7_
According to M8, 1 11 g {5 56 mmol) of 2-ethyl-5-methyl-4-
nitro-ZH~-pyrazole-3-carboxylic acid are reacted with 0 5 g
of 2-amino-2'-nitroacetophenone hydrochloride to give
0 246 g (44%) of an amide of type C (asee scheme 1

Rf (CHz2Clz/MeOH 90/10) = 0 87

'H NMR (CDClj;, 400 MHz),
9 3 ppm (l1H, s), 8 2 ppm (lH, m) 7 8 ppm (1H, m);
7 6-7 5 ppm (2H, m) 4§ 6ppm (2H, d), 4 1 ppm (2H, q),
2 5ppm (3H, 8), 1 4 ppm (3H, t) *
Step 8
According to MIl, 0 237 g (0 66 mmol) of the amide C (see
acheme 1) is refluxed with 0 4 g of iron and 0 07 ml of 36%
HC1l in an ethanol/water mixture to give 0 08 g (43%) of the
expected product D (see scheme 1)

mp 156°C

Ms (ES*), m/z = 284

&
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'H NMR(CDC1;, 400 MHz), ;(5\

75ppm (1H, m) 7 2 ppm (1H, m) 6 8~6 5 ppm (5H, m), ﬂ
4 6 ppm (2H, q) 4 15 ppm (2H, d), 2 4 ppm (3H, 8); 1 5 ppm
(3H, t)

EXAMPLE 20
1-Ethyl-5-(2-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-8-one
(Rl = methyl, R2 = ethyl, R3 = 2-methoxyphenyl)
Step 7 \
According to MB, 0 24 g (1 22 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazocle-3-carboxylic acid i1s reacted with 0 245 g
(1 22 mmol) of 2-amino-2/ -methoxyoacetophenone hydro-
chloride (J Org Chem , 37, 2494-2496, 1972) to give
0 197 g {47%) of an amide of type C (see scheme 1)

REf (CHaCl:/MeCH 95/5) = 0 8

'H NMR (CDCls, 400 MHz),
8 0ppm (1H, m), 7 9 ppm (1H, CONH), 7 55 ppm (lH, m),
7 05 ppm (2H, m), 4 95 ppm (2H, d) 4 35 ppm (2H, q),
4 0 ppm (3H, s}, 2 55 ppm (3H, s) 1 5 ppm (3H, t)
Step 8
According to M8, 0 19 g (0 55 mmol) of the amide C (see
scheme 1) is refluxed with 0 33 g of iron and 0 055 ml of
36% HCl in an ethanol/water mixture to give 0 07 g (43%) of
the expected product D (see scheme 1)

mp 214°C

MS (ES"), m/z 299

14 NMR (CDCl;, 400 MHz),
775 ppm (1H, m} 7 4 ppm (1H, m), 7 1 ppm (1H, m), 7 0 ppm
(1H, m), 6 45 ppm (1H s) 4 6 ppm (2H, q) 4 0 ppm (2H, d);
3 9ppm (3H, 8), 2 4 ppm (3H, s) 1 5 ppm (3H, t)

- 3
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EXAMPLE 21
3-tert-Butyl-1~ethyl-5-phenyl-6,7-dihydro~1H-pyrazolo([4, 3-
e}l [1,4)diazepin-8-cne
{Rl = tert-butyl, R2 = ethyl R3 = phenyl)
Step 3
According to Ml, 9 g (46 mmol) of ethyl 5-tert-butyl-2H-
pyrazole-3-carboxylate and 11 61 g of NaNOj; are reacted in
90 ml of concentrated H;SOy to give 4 5 g (41%, white
powder) of a compound of type A4 (see scheme 1)

MS (ES-), m/z = 240

Rf (CH;Clz/acetone 90/10) = 0 54
Step 5
According to M5, 4 8 g (19 8 mmol) of compound A7 (see
scheme 1) are reacted with 1 74 ml (22 mmol} of ilodoethane
to give 4 g of a compound of type A5 (see Scheme 1) (yellow
oil, 75%)

MS (ES+), m/z = 270

'H NMR (CDC1i, 400 MHz),
1 35 ppm (124, m) 1 4 ppm (3H, t) 4 35 ppm (4H, q)
Step 6
4 g (14 8 mmol) of compound A5 (see scheme 1) are reacted
with 0 89 g (22 mmol) of sodium hydroxide dissolved in a
methanol/water mixture to give 3 2 g of a compound of type
A (see scheme 1) (white powder, B89%)

M3 (ES-), m/z = 240

'H NMR (DMSO, 400 MHz),
105ppm (94, s), 1 1 ppm (3H, ¢t) 4 05 ppm (2H, q),
14 4 ppm (1H, m)
Step ?
According to MB, 1 g (4 1 mmol) of compound A (see acheme
1) is reacted with 07 g of 2-amino-acetophenone
hydrochloride to give 1 3 g (88%) of a compound of type C

(see scheme 1)
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MS (ES+), m/z = 359

'H NMR (CDCl;, 400 MHz)
1 45 ppm (9H, s) 15ppm (3H, t) 4 2 ppm (2H, q),
4 S5 ppm (2H, d), 7 4 ppm (1H, m) 7 55 ppm  (2H, m),
7 65 ppm (1H, t) 8 0 ppm (2H, d)
Step 8
According to Mll, 1 3 g (3 €6 mmol) of compound C (see
scheme 1) are refluxed with 0 5 ml of HCl and 2 16 g of
iron in an ethanol/water mixture to give 0 2 g (1B%) of the
expected product D (see scheme 1)

MS (ES+), m/z = 311

mp = 160 C

'H NMR (CDCl;, 400 MHz),
15ppm (12, m), 4 1 ppm (2H, d), 4 55 ppm (2H, q)
6 7 ppm (1H, m), 7 45 ppm (3H, m), 8 0 ppm (2H, d)

EXAMPLE 22
3-Methyl-5-phenyl-1-propyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e][1, 4]diazepin-8-thione
(R1 = methyl; R2 = propyl R3 = phenyl)
Step 9
0 57 g (2 mmol) of 3-Methyl-5-phenyl-1-propyl-6,7-dihydro-
1H-pyrazolo[4, 3-e][1, 4]diazepin-8-one is refluxed in toluene
with 1 6 g (4 mmol) of Lawesson’s reagent to give 0 58 g
(97%) of a compound of type E (see scheme 1)

MS (ES+), m/z = 299

"H NMR (CDCl), 400 MHz)
0 9ppm (3H, t) 1 95 ppm (2H, m) 2 4 ppm (3H, 3), 4 2 ppm
(2ZH, m), 4 75 ppm (2H, t), 7 4 ppm (3H, m), 7 95 ppm
{24, d), 8 65 ppm {1H, m)

mp 156°C
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1
1 r
(4 62 mmol) of 2-amino-3'-nitroacetophenone hydrochloride
toigive 1 3 g (78%) of an amide of type c {sae achm"'r‘-l) -
Rf (CH;Cl2/MeOH 90/10) - 0 89
'H NMR (CDCly, 400 MHz), ‘ P e
9 1 ppm (1H, 8), 8 8 ppm (1H, 8), 8 4 ppm (1H, m), 8 5 ppm
(1H, m), 7 8 ppm (1H, m), 4 95 ppm (2H, d), 4 3 ppm (2H,
q), 2 5 ppm (3H, 8), 1 5 ppm (3H, t) . '
Step 8
Accorxding to Mil, 1 3 g (3 6 mmol) of the amide c (see
scheme 1) are refluxed with 2 15 g of iron and 0 30 ml of
36% HC1l in an ethanol/watgr mixture to g:lv_ia 0 34 g (34%) of

H

L ]

] i
thei: expected produ¢t D (see scheme 1) ' -
i mp 80°C ¥ .
I i \ ;'l'— 'x"'
' MS (ES’), m/z = 284 H R -
| n mer (cDC1y, 400 MHz), g o v
LY L

7 35 pem (1H, m), 7 2 ppm (2H, m), 6 8 ppm (2H,m), 4 6 ppm
(24, q). 4 05 ppm (2H, d), 3 8 ppm (2H, I?a). 2 4 ppm (3H,

8); 15 ppm (3H, t) e
R )

EXAMPLE 25

3-tert-Butyl—1-ethyl =-5-phenyl-6, T-dihydro-lli-py:uololl, 3-

e]{1,4]d1azepin-8-thione ,i

(Rl = tert-butyl, R2 = ethyl, R3 = phenyl) "

Step 9 - {

0 3'1 g (2 2 mmol) of 3-terc-butyl-1—e‘t.hy1-5-pheny1-6,7-
dilgydro—lﬂ-pyrazolo[i 3—e¥ [1, ﬂdiazepin-a-one is -—reacted
w:l.th 0 96 g (4 4 mmol) of} Lauasson 8 raagent to give'o 25 g

ey} u—l'—\—--—-—z-—r-

ofln yellow powder (668) | 1 4 * T e
| MS (ES+), m/z = 327 | - r
; mp = 230°C ' ) -
. 'H NMR (CDCl;, 400 MHz) -
| h <
|
1
i
14 LY
1 1 [ .e

o~
e
.
-
r

I N T

-———
—

—
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l1 45 ppm (S, 9) 1 5 ppm (3H, m) 4 2 ppm (2H, m) 4 8 ppm
(2H, q), 7 45 ppm (3H, m) 8 0 ppm (2H, d) B8 55 ppm (1H,
m)

Example 26
5- (4-Aminophenyl)-3-tert-butyl-l-ethyl-6, 7-dihydro-1H~
pyrazolo[4,3-e][l,4]dlazepin-8-one
(Rl = tert-butyl, R2 = ethyl R3 = 4-aminophenyl)
Step 7
According to M8, 1 2 g (4 9 mmol) of 5-tert-butyl-2-ethyl-
4-nitro-2H-pyrazole-3-carboxylic acid are reacted with
1 06g of 2-amino-4’'-nitroacetophencne hydrochloride to
give 1 15 g (58%) of an amide of type C (see scheme 1)

MS (ES-), m/z = 402

H NMR (CDCl;, 400 MHz),
l4ppm (SH, s), 15 ppm (3H, ¢t) 4 25 ppm (2H, q)
4 95 ppm (2H, d) 7 4 ppm (1H, m) 8 15 ppm (2H, d),
8 35 ppm (2H, d)
Step 8
According to M1ll, 1 15 g {2 8 mmol) of the amide C (see
scheme 1) are refluxed with 0 5 ml of HCl and 1 7 ¢ of iron
in an ethanol/water mixture to give 0 43 g (48%) of the
expected compound D (see scheme 1)

MS (ES+), m/z = 326

mp = 189°C

lH NMR (CDCl;, 400 MHz),
1 45 ppm (12H, m), 3 95 ppm (2H, s}, 4 05 ppm (2H, d).
4 5ppm (24, q) 6 2 ppm (l1H, m) 6 65 ppm (2H, d), 7 8 ppm
(2H, d)

EXAMPLE 27
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5-(4-Aminophenyl)}-l-ethyl-3-isopropyl-6, 7-dihydro-1H- lxs
pyrazolo[4,3-e] [1,4]diazepin-B-one ’t)
'Rl = isopropyl R2 = ethyl R3 = 4-aminophenyl)

Ltep 7
Mccording to M8, 1 3 g (4 9 mmol) of 2-ethyl-5-isopropyl-4-
nitro-2H-pyrazole-3~carboxylic acid are reacted with 1 23 g
of 2-amino-4 -nitro-acetophenone hydrochloride to give 2 g
(90%) of the amide of type C (see scheme 1)

MS (ES-), m/z = 388

'H NMR (CDCl,, 400 MHz),
l1 3 ppm (94, s) 1 S ppm (3H, £t) 3 55 ppm (1H, q) 4 3 ppm
{(2H, q) 5 ppm (2H, d) 7 B ppm (1H, m) 8 15 ppm {(2H, d),
8 4 ppm (2H, d)
Step 8
According to M11l, 2 g (5 1 mmol} of the amide C (see scheme
1} are refluxed with 0 5 ml of HCl and 3 07 g of iron in an
ethanol/water mixture to give 0 5 g (31%) of the compound
of type D (see scheme 1)

MS (ES+), m/z = 312

mp = 191°C

H NMR (DMSO, 400 MHz),
115 ppm (6H, m) 1 25 ppm (3H, m) 3 05 ppm (1H, q)
38 ppm {(2H, d} 4 3 ppm (2H, q) 5 65 ppm (2H m) 6 5 ppm
(2H, d) 7 6 ppm (2H, d} B8 ppm (1H, m)

Example 28

1-Ethyl-5- (4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo [4,3-e][l, 4]diazepin-8-one

(Rl = methyl R2 = ethyl R3 = 4-hydroxyphenyl)

17 ml of a molar solution of BBr; in dichloromethane are
added dropwise to a solution of 0 2 g of 1l-ethyl-5-(4-
methoxyphenyl)-3-methyl-6, 7~-dihydro-1H-pyrazolo[4, 3-

e][1, 4]d1azepin-B-one in 84 ml of dichloromethane The
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resulting mixture is refluxed for 6 hours After cooling to
RT, the reaction medium is neutralized with sodium
bicarbonate solution The organic phase 1is dried and
evaporated The product is purified by flash chromatography
(gradient CH.Cl,, 90/10 CHaCl,/acetone, 80/20
CH2Cl:/acetone) Evaporation of the solvent gives 0 103 g of
compound D in the form of a beige powder (54%)

Rf (90/10 CHyCl,/MeOH) = 0 25

H NMR (DMSO, 400 MHz),
9 5 ppm (1H, OH) 7 9ppm (2H, m), 7 8 ppm (1lH, bs)
6 9ppm (2H, m) 4 5 ppm (2H, gq) 4 ppm (2H, d) 2 4 ppm
(3H, s) 1 5 ppm (3H, t)

MS (ES+) m/z = 285

mp =2500C

EXAMPLE 29
5~ ({4-Aminophenyl)~3-methyl-l-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-~one
(Rl = methyl R2 = propyl R3 = 4-aminophenyl)
Step 7
According to M8, 1 5g (7 mmol) of 5-methyl-4-nitro-2-
propyl-2H-pyrazole-3-carboxylic acid (A) are reacted with
1 52 g {7 mmol) of 2-amino-4'-nitro-acetophenone
hydrochloride to give 2 5 g (95%) of an amide of type C
(see scheme 1)

Rf (5/5 cyclohexane/ethyl acetate) = 0 5

H NMR (CDCl;, 400 MHz),
8 4 ppm (2H, d) 8 2 ppm (2H, d) 8 ppm (1H, m) 5 ppm (2H,
d) 4 25 ppm (2H, t) 2 55 ppm (3H, s8), 1 9 ppm (2H, m)
0 95 ppm (3H, t)
Step 8
According to Mll, 2 5 g (6 7 mmol) of the amide C (see
scheme 1) are refluxed with 4 1 g of iron and 0 83 ml of
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36% HCl in an ethanol/water mixture to give 0 75 g (40%) of
the expected product D (see scheme 1)

mp 225°C

MS (ES+), m/z = 298

'H NMR (CDCl;, 400 MHz),
7 9ppm (1H, m) 7 8 ppm (2H, d) 6 7 ppm (2H, d) 4 9 ppm
(24, 8) 4 45 ppm (2H, t), 4 ppm (2R, d}) 2 35 ppm (3H, s)
1 85 ppm (2H, m) 0 9 ppm (3H, t)

EXAMPLE 30
3-Methyl-5-phenyl-1-{(2 2 2-trifluorocethyl)-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one
(Rl = methyl R2 = 2,2,2-triflucroethyl, R3 = phenyl)
Step 7
According to M8, 0 8 g (3 2 mmol) of 5-methyl-4-nitro-2-
{2,2,2-trifluoroethyl)-2H-pyrazole-3-carboxylic acid (A) is
reacted with 0 54 g (3 2 mmol) of 2-aminocacetophenone
hydrochloride to give 0 14 g (12%) of an amide of type C
{see scheme 1)

Rf (cyclohexane/EtOAc 5/5) = 0 76

MS (ES+), m/z = 371

'H NMR (CDCli, 400 MHz),
8 5ppm (1H, s) 8 0 ppm (2H, d) 7 7 ppm (1H, m) 7 55 ppm
(2H, m) 5 2 ppm (2H, m) 5 0 ppm (2H, d) 2 6 ppm (3H, s)
Step B
According to Mll, 0 14 g (0 38 mmol) of the amide C (see
scheme 1) is refluxed with 0 23 g of iron and 0 046 ml of
36% HCl in an ethanol/water mixture to give 0 1 g (80 5%)
of the expected product D (see scheme 1)

MS (ES+) m/z = 323

'H NMR (CDCl,, 400 MHz),
9 Oppm (2H, m) 7 S ppm (3H, m) 6 6 ppm (1H, t) 5 3 ppm
(2H, m} 4 2 ppm {(2H, d) 2 5 ppm (3H, s)
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EXAMPLE 31

5-Cyclohexyl-l1-ethyl-3-methyl-6, 7-dihydro-1H-pyrazolof4, 3~
e] [1,4]diazepin-8-one

(Rl = methyl R2 = ethyl R3 = cyclohexyl)

Synthesis of the a-amino ketone

According to M6, 27 g (13 2 mmol) of 2-bromo-1-
cyclchexylethanone (Tetrahedron, 48, 1, 67-78 1992) are

mixed with 1 92 g (13 7 mmol) of hexamethylenetetramine in
20 ml of chloroform The mixture is heated at 48°C for 4
hours and then evaporated to dryness The residue 1s taken
up 11 20 ml of ethanol and 9 ml of 36% hydrochloric acid
After leaving overnight at room temperature, the reaction
mediumn is filtered The filtrate is evaporated to drynesas
to give an oil which i1s crysatallized from diethyl ether
After filtration and drying, 2 08 g (80%) of 2-amino-1-
cyclcohexylethanone hydrochloride are obtained in the form
of a paste

MS (ES+}, m/z = 141

RE (80/20 CH;Cla/MeOH) 0 31
Step 7
According to M8, 1 8 g (B 9 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
leg (8 9 mmol) of 2-amino-1l-cyclohexylethanone
hydrochloride to give 1 15 g (40%) of an amide of type C
(see acheme 1)

Rf (CHaCla/MeOH 95/5) = 0 48

H NMR (CDCl;, 400 MHz}),
7 6 ppm (1H, bs) 4 4 ppm (2H, d) 4 3 ppm (2H, q);, 2 5 ppm
(34, s) 2 4 ppm (1H, m), 2 0 to 1 3 ppm (13H, m)
Step 8
According to Mll, 0 65 g (2 mmol) of the amide C (see
scheme 1) is refluxed with 1 2 g of iron and 0 2 ml of 36%

%

AR
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HCl in an ethanol/water mixture to give 0 35 g (64%) of the
expected product D {see scheme 1)

mp 50 C

MS (ES+), m/z = 275

1H NMR (C¢Ds, 400 MHz),
6 6 ppm (1H, t) 4 6 ppm (2H q) 3 6 ppm (2H, d); 2 5 ppm
(1H, td) 2 4 ppm (3H, a) 1 9 to 1 3 ppm (10H, m) 1 5 ppm
(38, t)
EXAMPLE 32

1-Ethyl-3-methyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo[4, 3~
e] [(1,4]diazepin-B8-cne
(Rl = methyl R2 = ethyl R3 = 4-pyridyl)
Step 7
According to M8, 1 24 g (6 2 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
13g (6 2 mmol) of 2-amino-1-pyrid-4-yl-ethanone
hydrochloride (J Med Chem , 38, 17, 3342-3350, 1995 J
Amer Chem Soc , 67, 1468-1472, 1945) to give 0 77 g (39%)
of an amide of type C (see scheme 1)

REf (80/20 CH,Cl,/acetone) = (0 39

H NMR (DMSO, 400 MHz),
9 4 ppm (1H, t) 8 7 ppm (2H, d) 7 8 ppm (2H, d) 4 8 ppm
(2H, d) 4 1 ppm (2H q) 2 3 ppm (3H, s) 1 2 ppm (3H, t)
Step 8
According to Mll, 0 76 g (2 4 mmol) of the amide C (see
scheme 1) is refluxed with 1 43 g of iron and 0 24 ml of
36% HCl in an ethanol/water mixture to give 0 1 g (15%) of
the expected product D (see scheme 1)

mp 148°C

MS (ES+), m/z = 270

1H NMR (CDCl;, 400 MHz),
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8 8 ppm (2H, d) 8 3 ppm (1H, t), 7 9 ppm {2H, d) 4 4 ppm
(2H, q) 4 1 ppm (2H, d} 2 3 ppm (3H, 83) 1 4 ppm (3H, t)

EXAMPLE 33
5-tert-Butyl-l-ethyl-3-methyl-6, 7-dihydro~1H-pyrazolo(4, 3-
e]l[1,4]diazepin-8-cne
(R1 = methyl R2 = ethyl R3 = tert-butyl)
Step 7
According to MB, 0 66 g (3 3 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid (A) 1s reacted with
05g (3 3 mmol) of l-amino-3, 3-dimethyl-butan-2-one
hydrochloride (J Org Chem , 53, 5, 1113-1114, 1988) to
give 0 72 g {73 5%) of an amide of type C (see scheme 1)

Rf (90/10 CH;Cla/MeOH) = 0 B8

'H NMR (CDCl,, 400 MHz), .
7 6 ppm (1H, bs) 4 5 ppm (2H, d) 4 3 ppm (2H, @) 2 6 ppm
(3H, s) 1 5 ppm (3H, t) 1 3 ppm (%9H, s)
Step 8
According to Mll, 0 71 g (2 4 mmol) of the amide C (see
scheme 1) is refluxed with 1 43 g of iron and 0 24 ml of
36% HCl in an ethanol/water mixture to give 0 27 g (46%) of
the expected product D (see scheme 1)

mp 120°C

MS (ES+), m/z = 249

H NMR (CDCliy, 400 MHz),
6 6 ppm (1H, t}) 4 S ppm (2H q) 3 7 ppm (2H, 4d) 2 3 ppm
(3H, 8) 1 4 ppm (3H, t£t) 1 2 ppm (9H, s)

EXAMPLE 34

3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e)[1,4]ldiazepin-B8-one

(Rl = butyl R2 = ethyl R3 = phenyl)

Step 7
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According to M8, 1 g (4 1 mmol) of 5-butyl-2-ethyl-4-nitro-
2H-pyrazole-3-carboxylic acid (A) is reacted with 0 7 g
(4 1 mmol) of 2-aminoacetophenone hydrochloride to give
1l 25 g (B6%) of an amide of type C (see scheme 1)

MS (ES+), m/z = 359

H NMR (CDC1;, 400 MHz),
8 0 ppm (2H, d} 7 8 ppm (1H, bs) 7 7 ppm (1H, m), 7 5 ppm
(2H, m) 5 0 ppm (2H, d) 4 3 ppm (2H, q) 3 0 ppm {2H, m)
1 7ppm (2H, m) 1 5 ppm (5H, m) 1 O ppm (3H, t)
Step B
According to Mll, 1 25 g (3 5 mmol) of the amide C (see
scheme 1) are refluxed with 2 1 g of iron and 0 5 ml of 36%
HCl in an ethanol/water mixture to give the expected
product D (see scheme 1)

mp 105 4°C

MS (ES+), m/z = 311

14 NMR (CDCl,,. 400 MHZ),
8 Oppm (2H, m} 7 S ppm (3H, m) 4 6 ppm (2H, q), 4 1 ppm
(2H, d) 2 8 ppm (2H, m) 1 9 to 1 2 ppm (7H, m) 1 0 ppm
(3H, t)

EXAMPLE 35
S5-tert-Butyl~l-ethyl-3-1sopropyl-6, 7T-dihydro-1H-
pyrazolo[4,3-e]l[l,4])diazepin-8-one
(Rl = isopropyl R2 = ethyl R3 = tert-butyl)
Step 7
According to M3, 0 4 g (1 76 mmol) of 2-ethyl-~5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid {(A) is reacted with
0266 g (176 mmol) of 1l-amino-3,3-dimethylbutan-2-one
hydrochloride (J Org Chem , 53, 5, 1113-1114, 1988) to
give 0 38 g (67%) of an amide of type C (see scheme 1)

MS (ES+), m/z = 325

Step 8
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According to M12, 0 38 g (1 17 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1 32 g (5 eq ) of tin
chloride dihydrate to give 0 22 g (68%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 277

'H NMR (DMSO, 400 MHz),
8 2 ppm (1H, t) 4 4 ppm (2H, q) 3 6 ppm {(2H, d) 3 1 ppm
(1H, m)}) 1 3 ppm (3H, t) 1 25 ppm (6H, d) 1 2 ppm (S9H, s)

EXAMPLE 36
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e}l [l,4]diazepin-8-one
(Rl = isopropyl R2 = ethyl R3 = p-tolyl)
Step 7
According to M9, 0 4 g (1 76 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0 327 g (1 76 mmol) of 2-amino-1-p~tolylethanone
hydrochloride to give 0 32 g (51%) of an amide of type C
{see scheme 1)

MS (ES+), m/z = 359

1H NMR (CDCl;, 400 MHz),
7 9ppm (2H, d) 7 7 ppm (1H, bs) 7 3 ppm (2H, d), 5 0 ppm
(2H, d) 4 3 ppm (2H, q) 3 6 ppm (1H, m) 2 4 ppm (3H, s),
1 5ppm (3H, t) 1 3 ppm (6H Q)
Step B
According to M12, 0 32 g (1 17 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1 01 g of tin
chloride dihydrate to give 0 13 g (47%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 311

'H NMR (DMSO, 400 MHz),
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8 2ppm (1H, t) 7 9 ppm (2H, d) 7 3 ppm (2H, d), 4 4 ppm
{(2H, q) 4 0 ppm (2H, d) 3 2 ppm (1H, m), 2 3 ppm (3H, s)
1 3 ppm (3H, t), 1 2 ppm (6H, d)

EXAMPLE 37
4-(1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e][1l,4]dlazepin-5-yl)benzonitrile
(Rl = 1sopropyl R2 = ethyl R3 = 4-cyanophenyl)
Step 7
According to M9, 0 4 g (1 76 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
0 346 g (1 76 mmol) of 4-(2-aminoethanoyl}benzonitrile
hydrochloride (Yakugaku Zasshi, 72, 305-307, 1952) to give
0 27 g (41%) of an amide of type C (see scheme 1)

MS (ES-), m/z = 368

1y NMR (CDCl;, 400 MHz),
8 1 ppm (2H, d) 7 8 ppm (2H, d) 7 75 ppm (1H, bs)
5 0ppm (2H d) 4 3 ppm (2H, m) 3 § Bbm (1H, m) 1 5 ppm
(3H, m) 1 3 ppm (6H, m)
Step B8
According to M12, 0 27 g (0 7 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanol with 0 82 g of tin
chloride dihydrate to give 0 077 g (33%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 322

'H NMR(CDC1l,, 400 MHz),

83 ppm (1H, t), 8 2 ppm (2H, m) 6 0 ppm (2H, m)
4 45 ppm (2H, q) 4 05 ppm (2H, m) 3 2 ppm (l1H, m) 1 4
ppm (3H, t} 1 3 ppm (6H, d)

Example 38
1-Ethyl-3-isopropyl-5-(4-pyrrolidin-1l-yl-phenyl)-6, 7-
dihydro-1H-pyrazolo[4,3-e] [1,4]ldiazepin-8-one,
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(Rl = isopropyl R2 = ethyl R3 = 4-(l-pyrrolidyl)phenyl
Synthesis of the a-amino ketone B with R3 = 4-(1-
pyrrolidinyl)phenyl
According to Mé, 16 1 g (60 mmol) of 2-bromo-1-(4-(1-
pyrrolidinyl)phenyl)ethanone are mixed with 8 75 g
{62 4 mmol) of hexamethylenetetramine in 240 ml of
chloroform The mixture 1s heated at 48°C for 4 hours and
then filtered at room temperature The precipitate is taken
up in 88 ml of ethanol and 44 ml of 36% hydrochloric acid
After stirring overnight at room temperature, the reaction
medium 13 filtered The filtrate'is evaporated to dryness
to give an oil which 1is crystallized from ethanol After
filtration, washing of the precipitate with 20 ml of water
and drying, 6 3 g (43%) of 2-amino-1-(4-(1-
pyrrolidine)phenyl)-ethanone hydrochloride are obtained in
the form of a beige powder containing 3% by weight of
NH4Cl

'H NMR (DMSO, 400 MHz),
8 1 ppm (3H, 8s) 7 65 ppm (2H, d} 6 45 ppm (2H, d)
4 2 ppm (2H, m) 3 2 ppm (4H, m) 1 8 ppm (4H, t)
Step 7
According to M9, 0 4 g (1 76 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) 1is reacted with
0 437 g (1 76 mmol) of 2-amino-1-{4-{l-pyrrolidine)phenyl)-
ethanone hydrochloride (97%) to give 0 36 g (49%) of an
amide of type C (see sacheme 1)

MS (ES+), m/z = 414
Step B
According to M12, 0 36 g (0 87 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanol with 0 98 g (5 eq ) of tin
chloride dihydrate to give 0 143 g (45%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 366

F
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;Pfe
H NMR (DMSO, 400 MHz), (’

8 2 ppm (1H, t) 7 9 ppm (2H, d) 6 6 ppm (2H, d) 4 4 ppm %3

(24, q) 395 ppm (2H d) 33 ppm (4, m 3 2 ppm /j

(1H, m) 2 ppm (4H, m) 1 35 ppm (3H, t) 1 3 ppm (6H, d)

EXAMPLE 39
5={2, 4-Dimethoxyphenyl) -1-ethyl-3+~isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-one
(Rl = isopropyl R2 = ethyl R3 = 2,4-dimethoxyphenyl)
Step 7
According to M9, 0 4 g (1 76 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) 1s reacted with
0 408 g (1 76 mmol) of 2-amino-1-(2,4-dimethoxyphenyl)-
ethanone hydrochloride to give 0 47 g (66%) of an amide of
type C (see scheme 1)

MS (ES+), m/z = 40
Step B
According to M12, 0 47 g (1 16 mmol) of the amide C (see
scheme 1} is refluxed in ethanol with 1 31 g of tin
chloride dihydrate to give 0 152 g (37%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 357

1H NMR (DMSO, 400 MHz),
8 3 ppm (1H, t) 7 6 ppm (1H, d) 6 7 ppm (2H, m) 4 45 ppm
(2H, q) 3 9 ppm (3H, s) 3 B85 ppm (2H,d) 3 8 ppm (3H, s)
3 2ppm (1H, m) 11 4 ppm (3H, t) 1 2 ppm (6H, d)

EXAMPLE 40
5-tert-Butyl-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]diazepin-8-one

(Rl = isopropyl R2 = propyl R3 = tert-butyl)
Step 7
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According to M9, 0 425 g (1 76 mmol) of 5-isopropyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0 267 g (1 76 mmol) of l-amino-3,3-dimethylbutan-2-one
hydrochloride (J Org Chem , 53, 5, 1113-1114, 1988) to
give 0 43 g (72%) of an amide of type C (see Scheme 1)

MS (ES+)}, m/z = 33
Step B8
According to M12, 0 43 g (1 27 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanol with 1 43 g of tin
chloride dihydrate to give 0 236 g (64%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 291

'H NMR (DMSO, 400 MHz),
8 25 ppm (1H, bs) 4 4 ppm (2H, bs) 3 6 ppm (2H, )
3 2ppm (1H, m) 1 8 ppm (2H, m) 1 3 ppm (6H d) 1 25 ppm
(9H, s) 0 85 ppm (3H, t)

EXAMPLE 41
3-Isopropyl-l-propyl-5-p~tolyl-6 7-dihydro-1H-pyrazolo[4, 3-
e] [1,4]diazepin-B-one
(Rl = isopropyl R2 = propyl, R3 = p~tolyl)
Step 7
According to M9, 0 425 g (1 76 mmol) of S5-isopropyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) 1s reacted
with 0 327 g (1 76 mmol) of 2-amino-l1-p-tolylethanone
hydrochloride to give 0 37 g (57%) of an amide of type C
(see scheme 1)

MS (ES+), m/z = 373
Step 8
According to M12, 0 37 g (1 mmol) of the amide C (see
acheme 1) is refluxed in ethanol with 1 12 g of tin
chloride dihydrate to give 0 176 g (558) of the expected

product D (see scheme 1)
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MS (ES+), m/z = 325 m

4 NMR (DMSO, 400 MHz),
8 1ppm (1H, t), 7 7 ppm (2H, d) 7 1 ppm (2H, d), 4 25 ppm

(2H, t) 3 8 ppm (2H, d) 3 1l ppm (1H m) 2 2 ppm (3H, s)
l1 6ppm (2H, m) 1 1 ppm (6R d) O 7 ppm (3H, t)

EXAMPLE 42
f-(3-Isopropyl-8-oxo~l-propyl-1 6,7,8-tetrahydro-
wyrazolo[4,3-e][1,4)diazepin-5-yl)benzonitrile
(Rl = isopropyl; R2 = propyl R3 = 4-cyanophenyl)
Step 7
According to M9, 0 425 g (1 76 mmol) of 5-isopropyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0 346 g (1 76 mmol) of 4-(2-aminoethanoyl)benzonitrile
| ydrochloride (Yakugaku 2asshi, 72, 305-307, 1952) to give
0 32 g (48%) of an amide of type C (see Scheme 1)

MS (ES+), m/z = 384

H NMR (CDCliy, 400 MHz),
¥ 1ppm (2H d} 7 85 ppm (2H, d) 7 7 ppm (1H, bs)

Oppm (2H, d) 4 3 ppm (2H, m) 3 6 ppm (1H, m), 1 9 ppm

(24, m) 1 3 ppm (6H, d) O 9 ppm (3H m)
Step 8
According to M12, 0 32 g (0 834 mmol) of the amide C (see
scheme 1) is refluxed in etha;ol with 0 94 g of tin
thloride to give D0 076 g (27%) of the expected product D
vsee Scheme 1)

MS (ES+), m/z = 336

1H NMR (DMSO, 400 MHz),
5§ 3 ppm (1H, bs) 8 1S ppm (2H, m), 8 0 ppm (2H, m).
4 4 ppm (2H, q) 4 05 ppm (2H, m) 3 2 ppm (1H, m) 1 8 ppm
{2H, m) 1 3 ppm (6H, d) 0 9 ppm (3H, t)

EXAMPLE 43
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5-(2, 4-Dimethoxyphenyl) -3-i1sopropyl-l1-propyl=-6, 7-dihydro-
lH-pyrazolo([4,3-e] [1,4]diazepin-B-one
(Rl = isopropyl R2 = propyl R3 = 2,4-dimethoxyphenyl)
Step 7
According to M9, 0 425 g (1 76 mmol) of 5-isopropyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0 407 g (1 76 mmol) of 2-amino-1-(2,4-dimethoxy-
phenyl)ethanone hydrochloride to~give 0 54 g (73%) of an
amide of type C (see Scheme 1)
MS (ES+), m/z = 41
Step 8
According to M12, 0 54 g (1 29 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1 46 g (5 eq } of tin
chloride dihydrate to give 0 246 g ({51%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 371

'H NMR (DMSO, 400 MHz),
& 3 ppm (1H, bsa) 7 55 ppm (1lH, m) 6 7 ppm (2H, m)
4 4 ppm (2H, t) 3 9 ppm (3H, s) 3 8 ppm (5H, m) 3 2 ppm
(1H, m) 1 8 ppm (2H, m) 1 3 ppm (6H, m), O 8 ppm (3H, m)

LXAMPLE 44

3,5-Di-tert-butyl-1-ethyl-6, 7-dihydro-1H-pyrazolo[4, 3-
2][1,4]diazepin-B8-cne

{Rl = tert-butyl R2 = ethyl R3 = tert-butyl)

Step 7

According to M9, 0 425 g (1 76 mmol) of 5-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0 267 g (1 76 mmol) of l-amino-3, 3-dimethylbutan-2-one
hydrochloride to give 0 37 g (62%) of an amide of type C
{see Scheme 1)

MS (ES+), m/z = 339
Step 8
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According to M12, 0 37 g (1 09 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanocl with 1 23 g of ¢tin
chloride dihydrate to give 0 17 g (54%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 291

H NMR (DMSO, 400 MHz),
8 2 ppm (1H, t) 4 4 ppm (2H, q), 3 5 ppm (2H, d) 1 35 ppm
(9H, s), 1 3 ppm (3H, t), 1 2 ppm (9H, s)

EXAMPLE 45
3-tert-Butyl-l-ethyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e] [1,4]diazepin-B8-one
(Rl = tert-butyl, R2 = ethyl R3 = p-tolyl)
Step 7
According to M9, 0 425 g (1 76 mmol) of S-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) 1s reacted
with 0 327 g (} 76 mmol) of 2-amino-l-p-tolylethanone
hydrochloride to give 0 39 g (60%) of an amide of type C
(see Scheme 1)
MS (ES+), m/z = 373
Step 8
According to M12, 0 39 g (1 05 mmol) of the amlde C (see
scheme 1) is refluxed 1in ethanol with 1 18 g of tan
chloride dihydrate to give 0 181 g (53%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 325

!H NMR (DMSO, 400 MHz),
8 25 ppm (1H, t) 7 9 ppm (2H, d) 7 3 ppm (2H, d) 4 4 ppm
(2H, «q) 4 0 ppm (2H, d) 2 35 ppm (3H, s) 1 4 ppm
(94, s) 1 35 ppm (3H, t)

\g%) "
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EXAMPLE 46
4-{3-tert-Butyl-l-ethyl-8-oxo0-1,6,7 8-tetrahydro-~
pyrazolo([4,3-e] [1,4)dlazepin-5-yl)benzonitrile
(Rl = tert-butyl R2 = ethyl R3 = 4-cyanophenyl)
Step 7
According to M9, 0 425 g (1 76 mmol) of 5-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acjid (A) is reacted
with 0 346 g (1 76 mmol) of 4-(2-amincethanoyl)benzonitrile
hydrochloride (Yakugaku Zasshi, 72, 305-307, 1952) to give
0 33 g (49%) of an amide of type C (see scheme 1)

MS (ES+), m/z = 384

H NMR (CDClj, 400 MHz),
81 ppm (2H, d) 7 8 ppm (2H, d) 5 O ppm (2H, d) 4 3 ppm
(2H, m), 1 5 to 1 4 ppm (12H, m)
Step 8
According to Mi2, 0 33 g (0 86 mmol) of the amide C (aee
scheme 1) is refluxed in ethanol with 0 97 g of tin
chloride dihydrate to give 0 091 g (32%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 336

lH NMR (DMSO, 400 MHz),
8 3 ppm (1H, t), 8 2 ppm (2H, d) B8 0 ppm (2H, d), 4 45 ppm
(2H, m) 4 0 ppm (2R, d) 1 4 ppm (9H, 3) 1 35 ppm (3H, t)

EXAMPLE 47

3-tert-Butyl-5-(2, 4-dimethoxyphenyl)-1-ethyl-6, 7-dihydro-
1H-pyrazolo[4,3-e][1,4]diazepin-8-one

(Rl = tert-butyl R2 = ethyl R3 = 2,4-dimethoxyphenyl)
Step_7_

According to M9, 0 425 g (1 76 mmol) of 5-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) 1is reacted
with 0 407 g (1 76 mmol) of 2-amino-1-(2,4-dimethoxy-

phenyl)ethanone hydrochloride (J Chem Res Miniprint, 7,

57
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1581-1597, 1989) to give 0 56 g (76%) of an amide of type C
(see Scheme 1) -

MS (ES+), m/z = 419
Step 8
According to M12, 0 56 g (1 34 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanol with 1 51 g of tin
chloride dihydrate to give 0 112 g (23%) of the expected
product D (asee Scheme 1)

MS (ES+), m/z = 371

'H NMR (DMSO, 400 MHz),
8 2 ppm (1H, t) 7 4 ppm {(1H, s) 6 5S ppm (2H, m) 4 3 ppm
(2, m), 3 75 ppm (3H, 8) 3 65 ppm (5H, bs) 12 ppm
(9H, s} 1 15 ppm (3H, t)

EXAMPLE 48
3,5-Di-tert-butyl-1-propyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [1,4]diazepin-8-~one
(Rl = tert-butyl R2 = propyl R3 = tert-butyl)
Step 7
According to M9, 0 449 g (1 76 mmol) of S5-tert-butyl-2-
ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0 267 g (1 76 mmol) of l-amino-3, 3-dimethylbutan-2-one
hydrochloride (J Org Chem , 53, 5, 1113-1114, 1988) to
give 0 42 g (68%) of an amide of type C {see scheme 1)

MS (ES+), m/z = 353
Step 8
According to M12, 0 42 g (1 2 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanecl with 1 34 g of tin
chloride dihydrate to give 0 154 g (42%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 305

'H NMR (DMSO, 400 MHz),

)
5
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8 2 ppm (1H, t) 4 3 ppm (2H, t) 3 55 ppm {2H, d) 1 7 ppm
(2, m) 1 4 ppm (SH, a) 1 2 ppm (9H, s) 0 8 ppm (3H, t) f ’:l}

EXAMPLE 49
3-tert-Butyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-
pyrazolo(4,3-e][1,4]diazepin-8-one
(Rl = tert-butyl R2 = propyl R3 = p-tolyl)
Step 7
According to M9, 0 449 g (1 76 mmol) of b5-tert-butyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0 327 g {1 76 mmol) of 2-amino-1-p-
tolylethanonehydrochloride to give 0 43 g (63%) of an amide
of type C (see Scheme 1)

MS (ES+), m/z = 387
Step 8
According to M12, 0 43 g (1 11 mmol) of the amide C (see
scheme 1) 1is refluxed in ethanol with 1 26 g of tin
chloride to give 0 163 g (43%) of the expected product D
{see Scheme 1)

MS (ES+), m/z = 339

'H NMR (DMSO, 400 MHz),
8B 3 ppm (1H, t) 7 9 ppm (2H, m) _ 7 3 ppm (2H, m) 4 4 ppm
{(2H, t) 4 0 ppm (2H, d) 2 4 ppm (3H, s8), 1 8 ppm (2H, t)
1 4 ppm (9H, s) O 85 ppm (3H, t)

EXAMPLE 50
4-(3-tert-Butyl-8-oxo-l-propyl-1,6,7,8-tetrahydro-1H-
pyrazolo[4,3-e)[l,4]diazepin-5-yl)benzonitrile

(Rl = tert-butyl, R2 = propyl R3 = 4-cyanophenyl)

Step 7

According to M9, 0 449 g (1 76 mmol) of 5-tert-butyl-4-
nltro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is reacted
with 0 346 g (1 76 mmol) of 4-(2-amincethanoyl)benzonitrile
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'
hydrochloride (Yakagaku Zasshi, 72, 305-307, 1952) to give
0 36 g (51%) of an amide of type C (see Scheme 1)

MS (ES-), m/z = 396
Step 8
According to M12, 0 36 g (0 9 mmol} of the amide C (see
scheme 1) 1s refluxed in ethanol with 1 02 g of tin
chloride to give 0 116 g (37%) of the expected product D
(see Scheme 1)

MS (ES+), m/z = 350

14 NMR (DMSO, 400 MHz),
8 35 ppm (1H, t) 8 2 ppm (2H, m) 8 O ppm (2H, m} 4 4 ppm
(2H, t) 4 0O ppm (2H, d) 1 8 ppm (2H, m), 1 4 ppm (9H, s)
0 85 ppm (3H, t)
EXAMPLE 51

3-tert-Butyl-5-(2, 4-dimethoxyphenyl) -1-propyl-6, 7-dihydro-
l1H-pyrazolo[4,3-e]{l,4]diazepin-8-one
(Rl = tert-butyl R2 = propyl R3 = 2,4-dimethoxyphenyl)
Step 7
According to M9, 0 449 g (1 76 mmol) of 5-tert-butyl-4-
nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) 1s reacted
with 0 407 g (1 76 mmol) of 2-amino-1-(2,4-
dimethoxyphenyl)ethanone (J Chem Res Miniprint, 7, 1581-
1597, 1989) to give 0 59 g (77%) of an amide of type C (see
Scheme 1)

MS (ES+), m/z = 433
Step 8
According to M12, 0 59 g (1 36 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanol with 1 54 g of tin
chloride dihydrate to give 0 184 g (35%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 385

1H NMR (DMSO, 400 MHz),
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8 4ppm (1H, t) 7 55 ppm (1H, m) 6 6 ppm (2H m) 4 35 ppm
(2, q) 3 9 ppm (3H, s) 3 8 ppm (SH, m) 1 8 ppm (2H, m)
1 35 ppm (9H, s), 0 8 ppm (3H, t)

5 EXAMPLE 52
3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e) [1,4]diazepin-B-thione
(Rl = butyl R2= ethyl R3 = phenyl)

Step,9 ~
10 0 65g (2 mmol) of 3-butyl-l-ethyl-5-phenyl-~6,7-dihydro-1H-

2 Mot L I B o B 7 11t/ S BTV |
*T.i==m==ﬂ=m==ﬂﬂ P R

pyrazolo[4,3-e] [1,4)diazepin-8-one is reacted with 1 77 g
{4 mmol) of Lawesson’s reagent and refluxed in toluene
overnight to give 0 4 g (60%) of the desired thiolactam of
type E (see Scheme 1)
15 Rf (95/5 CH,Cl,/acetone) = 0 65
mp 151 5°C
MS (ES+), m/z = 327
'H NMR (CDCl;, 400 MHz),
8 8 ppm (iH,t) B8 O ppm {(2H, m) 7 4 ppm (3H, m) 4 8 ppm
20 (2H, q) 4 2 ppm (2H, d) 2 8 ppm (2H, m), 1 7 ppm (2H, m),
1 Sppm (3H, m) 1 4 ppm (24, m} 0 9 ppm (3H, t)

q
i
1
)
4
y
,

EXAMPLE 53

1-Ethyl-3-methyl-5-pyrid-3-yl-6, 7-dihydro-1H-pyrazolo[4, 3~
25 el[l,4)dlazepin-8-cne

{Rl1 = methyl R2 = ethyl R3 = 3-pyridyl)

Step 7

According to M8, 1 9 g (9 5 mmol) of 2-ethyl-5-methyl-4-

nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
30 2 g (9 5 mmo1l) of 2-amino-l1-pyrid-3-ylethanone

hydrochloride (Chem Pharm Bull , 32, 7, 2536-2543, 1984

J Amer Chem Soc , 67, 1468-1472, 1945) to give 2 2 g

(73%) of an amide of type C (see Scheme 1)
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Rf {(90/10 CH;Cl:/acetone} = 0 27

'H NMR (CDClj, 400 MHz),
9 55 ppm (1H t) 9 2 ppm (1H, s) 8 8 ppm (1H, d)
7 95 ppm (2H, m) 5 0 ppm (2H, d) 4 2 ppm (2H, q), 2 4 ppm
(3H, s) 1 4 ppm (3H, t)
Step 8
According to M12 11 g (3 47 mmol) of the amide C (see
scheme 1) are refluxed in ethanol with 3 9 g (5 eq ) of tin
chloride dihydrate to give 0 26 g (2B%) of the expected
product D (see scheme 1)

mp = 178°C

MS (ES+), m/z = 270

'H NMR (DMSO, 400 MHz),
9 2 ppm (1H, s) 8 7 ppm (1H, d) 8 4 ppm (1H, d) 8 3 ppm
(1, ¢t) 7 5 ppm (1H, dd) 4 4 ppm (2H, gq), 4 1 ppm
(2H, d) 2 3 ppm (3H, 8), 1 4 ppm (3H, t)

EXAMPLE 54
1-Ethyl-3-methyl-5-pyrid-2-yl-6, 7-dihydro-1H-pyrazolol4, 3-
el [1,4]diazepin-B8-one
(Rl = methyl, R2 = ethyl R3 = 2-pyridyl)
Step 7
According to M8, 1 9 g (9 5 mmol) of 2-ethyl-5-methyl-4-
nitro~2H-pyrazole-3-carboxylic acid (A) are reacted with
2 g (9 5 mmol) of 2-amino-1l-pyrid-2-ylethanone
hydrochloride (J Amer Chem Soc , 67, 1468-1472, 1945 J
Chem Soc , 753, 193B) to give 2 2 g (73%) of an amide of
type C (see Scheme 1)

Rf (90/10 CHzCla/acetone) = 0 38

MS (ES+), m/z = 318

'H NMR (CDC1,, 400 MHZ),
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9 Sppm (l1H bs) 8 8 ppm (1H, m) 8 O ppm (2H, m) 7 7 ppm
(H, m) 5 O ppm (2H, d) 4 2 ppm (2H q), 2 4 ppm (3H, s)
1 4 ppm (3H, t}
Step 8
According to Ml2, 1 1 g {3 47 mmol) of the amide C (see
acheme 1) are refluxed in ethanol with 3 9 g (5 eq ) of tin
chloride dihydrate to give 0 19 g (20%) of the expected
product D (see Scheme 1)

mp = 153°C

MS (ES+), m/z = 270

'H NMR (DMSO, 400 MHz),
8 7ppm (H, d) 8 3 ppm (21H, m) 8 0 ppm (1H, t), 7 5 ppm
(lH, dd) 4 S ppm (2H, q) 4 4 ppm (2H, d) 2 3 (3H, s)
1l 4 ppm (3H, t)

EXAMPLE 55
1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo{4, 3-
el [1l,4]diazepin-B-ylidenecyanamide
(Rl = methyl R2 = ethyl R3 = phenyl)
Step 10 i
According to M13, 2 g (7 mmol) of 1l-ethyl-3-methyl-5-
phenyl-6, 7-dihydro-1H~pyrazolo[4,3-e] [1,4]d1iazepin-B-thione
are reacted with 0 21 g of 80% sodium hydride in refluxing
THE for 1 h, followed by addition of 0 52 ml of methyl
iodide, at room temperature The mixture is refluxed for 2
h to give 2 1 g (100%) of the expected methylsulphanyl G
(see scheme 1)

MS (ES+), m/z = 299

H NMR (CDCli, 400 MHz),
8 1 ppm (2H, d) 7 S ppm (3H, m) 4 5 ppm (4H, m), 2 5 ppm
(3H, s) 2 4 ppm (3H, s) 1 5 ppm (3H, t)
Step 11



114 /?E;SKT

05 g (1L 67 mmol) of the methylsulphanyl G i1s reacted with
014 g (2 eq ) of cyanamide to give 0 29 g (60%) of the
desired product F (see scheme 1)

Rf (95/5 CH2Cl2/MeOH) = 0 32

mp = 280°C

MS (ES+}, m/z = 293

'H NMR (DMSO, 400 MHz),

9 5ppm (1H, s), B 2 ppm (2H, m) 7 S ppm (3H, m) 4 5 ppm
(2H, q) 4 2 ppm (2H, s) 2 3 ppm (3H, a) 1 4 ppm (3H, t)

EXAMPLE 56
N-[4-(1-Ethyl-3-methyl-8-ox0-1,6,7,8~-tetrahydro-
pyrazolo[4,3-e][l,4)}diazepin-5-yl)phenyl] -
(phenylsulphonyl)benzenesulphonamide,
(Rl = methyl, R2 = ethyl R3 = 4¢-N-{phenylsulphonyl)-
benzenesulphonamidephenyl)
02 g (07 mmol) of 5-(4-aminophehnyl)-l-ethyl-3-methyl-6,7-
dihydro-1H-pyrazolo[4, 3-e][1, 4]diazepin-B-one, is introduced
into a round-bottomed flask and 10 ml of acetonitrile are
added, followed by 0 158 q {1 41 mmol) of 1,4-
diazabicyclo[2 2 2]loctane, and 0 116 ml (0 91 mmol) of
benzenesulphonyl chloride The reaction mixture is stirred
overnight at room temperature and then evaporated to
dryness to give 0 54 g of an oily compound The crude
product 1is purified by flash chromatography using the
following elution gradient from CH.Cl; to 98/2
CHzClz/methanol After evaporation and crystallization from
methanol, 0 19 g (48%) of a yellow powder are obtained

MS (ES+), m/z = 564

mp = >230°C

1H NMR (CDC1;, 400 MHz),
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l1 5ppm (3H, t) 2 4 ppm (3H s) 4 1 ppm (2H, m) 4 55 ppm
(2H, q) 6 25 ppm (1H, m) 7 1ppm (2H, m) 7 6 ppm
(4H, m) 7 7 ppm (2H, m} 7 85 ppm {(6H, m)

EXAMPLE 57
3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4 3-
el [1,4]dlazepin-8-ylidene-cyanamide
{R1 = tert-butyl R2 = ethyl R3 = phenyl)
Step .10
According to M13, 1 65 g (5 05 mmoly 3-tert-butyl-l-ethyl-
S5-phenyl=-6, 7-dihydro-1H-pyrazolo[4,3-e] [1l,4]1d1azepin-8-
thione are reacted with 0 15 g of B80% “sodium hydride in
refluxing THF for 1 hour, followed by addition of 0 38 ml
of methyl iodide, at room temperature Thé mixture is
refluxed for 2 h to give 1 55 g (90%) of the expected
methylsulphanyl G (see scheme 1)
Step 11
054qg (1 47 mmol) of the methylsulphanyl G is reacted with
0 12 g (2 eq ) of cyanamide to give 0 185 g (38%) of the
expected product of type F (see Scheme 1)

Rf (95/5 CH,Cliz/methanol) = 0 57

mp = 250°C

MS (ES+), m/z = 335

'H NMR (DMSO, 400 MHz),
9 5ppm (1H s) 8 1 ppm (2H, d), 7 5 ppm (3H, d) 4 5 ppm
(2H, q) 4 2 ppm (2H, bs) 1 4 ppm (6H, 1) 1 35 ppm
{3H, m)

EXAMPLE 58
1-Cyclopropylmethyl—-3-methyl-5-phenyl-6,7-dihydro-1H-
pyrazolo([4,3-e] [1,4]diazepin-8-one,

(Rl = methyl R2 = cyclopropylmethyl R3 = phenyl)

Step 5
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According to M5, 19 g (9 5 mmol) of ethyl-3-methyl-4-
nitro-1H-5-pyrazolecarboxylate (commercial) are reacted
with 5 g {37 mmel) of {bromomethyl)cyclopropane
(commercial) in the presence of 1 43 g (9 5 mmol) of sodium
iodide to give 1 14 g (48%) of ; pyrazole A5 (see scheme
1)

Rf (80/20 cyclohexane/EtOAc) = 0 47

'H NMR (CDC1;, 400 MHz),
4 45 ppm (2H, q) 4 05 ppm (2H, d) 2 5 ppm (3H, s),
l4ppm (3H, t) 1 3 ppm (1H m) O 6 ppm (2H, m), 0 4 ppm
(2H, m)
Step 6
114 g (4 5 mmol) of the pyrazole A5 (see scheme 1) are
reacted with 0 27 g (6 75 mmol) of sodium hydroxide in a
mixture of methanol and water to give 0 93 g (91%) of a
pyrazole of E§pe A {see Scheme 1)

MS (ES-), m/z = 224
Step 7
According to M9, 05 g (2 22 mmol ) of
2-(cyclopropylmethyl) -5-methyl-4-nitro-2H-pyrazole-3-
carboxylic acid 1s reacted with 0 38 g (2 22 mmol) of 2-
aminoacetophenone hydrochloride to give 1 g of the compound
C (see Scheme 1)

MS (ES+), m/z = 343
Step 8
According to M12, 1 g (2 9 mmol) of compound C (see scheme
1) 1s refluxed in ethanol with 2 5 g (11 mmol), of tin
chloride dihydrate to give 0 17 g (27%) of the expected
product D (see scheme 1)

Rf (90/10 CH.Cls/acetone) = 0 42

MS (ES+), m/z = 295

H NMR (CDCl,, 400 MHz)
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7 95 ppm (2H, m) 75 ppm (3H, m) 6 15 ppm (lH t)
4 4 ppm (2H, q) 4 1 ppm {(2H, d) 2 45 ppm (3H, )
1l 45 ppm (1H, m) O 5 ppm (2H m) O 45 ppm (2H, m)

EXAMPLE 59
1-Allyl-3-methyl-5~-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el(l,4]diazepin-8-one
(Rl = methyl R2 = allyl R3 = phenyl)
Step 5
According to M5, 2 5 g (12 5 mmol) of ethyl-3-methyl-4-
nitro-1H-5-pyrazolecarboxylate (commercial) are reacted
with 1 09 ml (12 5 mmol) of allyl bromide (commercial) in
the presence of 0 38 g (12 5 mmol) of 80% sodium hydride in
1,2-dimethoxyethane to give 0 35 g (12%) of a pyrazole A5
{see Scheme 1)

Rf (70/30 cyclohexane/EtOAc) = 0 53

'H NMR (CDC1;, 400 MHz),
5 9-6 ppm (1H, m) 5 3 ppm (1H, d) 5 2 ppm (1H, d)
4 8 ppm (2H, d) 4 45 ppm (2H, q) 2 5 ppm (3H, s) 1 4 ppm
(3H, t)
Step 6
0 35 g (1 46 mmol) of the pyrazole A5 {see scheme 1) is
reacted with 0 09 g (2 25 mmol) of sodium hydroxide in a
mixture of methanol and water, to give 0 071 g (23%) of a
pyrazole of type A (see Scheme 1)_

MS (ES7), m/z = 210
Step 7
According to M9, 0 071 g (0 34 mmol) of 2-allyl-5-methyl-4-
nitro-2H-pyrazole-3-carboxylic acid is reacted with 0 058 g
(0 34 mmol) of 2-aminoacetophenone hydrochloride to give

0 174 g of compound C (see Scheme 1)
Step 8
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According to M12, 0 174 g (0 5 mmol) of compound C (see
scheme 1) is refluxed in ethanol with 0 38 g (1 68 mmol) of
tin chloride dihydrate to give 0 01 g (11%) of the expected
product D (see Scheme 1)

RE (90/10 CHyCla/acetone) = 0 30

MS (ES+) m/z = 281

EXAMPLE 60
1-Ethyl-3-methyl-5-(4-trifluoromethylphenyl)~6, 7-dihydro-
1H-pyrazolo[4,3-e][1,4]dlazepin-8-one
(Rl = methyl R2 = ethyl R3 = 4-trifluoromethylphenyl)
Step 7
According to M9, 0 33 g (1 67 mmol) of 2-ethyl-5-methyl-4-
nitro-2H-pyrazole~3-carboxylic acid (A) 1s reacted with
04 g (1 67 mmol) of 2-amino-1-{4-trifluoromethyl-
phenyl)ethanone hydrochloride (J Amer Chem Soc , 75,
5884-5886, 1953 J Org Chem , 42, 5, 868-871, 19%77) to
give a crude amide of type C (see scheme 1)

MS (ES-), m/z = 383
Step 8
According to M12, 0 64 g (1 67 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 1 9 g (5 eq ) of tin
chloride dihydrate to give 0 153 g (27%) of the expected
product of type D (see Scheme 1)

Rf (90/10 CHzClz/acetone) = 0 22

mp = 195°C

MS (ES+), m/z = 337

'H NMR (DMSO, 400 MHz),
8 4 ppm (1H, t) 8 3 ppm (2H, d) 8 0 ppm (2H, d) 4 5 ppm
(2H, q) 4 1 ppm (2H, d) 2 4 ppm (3H, 8) 1 4 ppm (3H, t)

EXAMPLE 61
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1-Ethyl-3~isopropyl-5-(4-trifluoromethylphenyl)-6, 7-
dihydro-1H-pyrazolo(4,3-e] [1,4]diazepin-8-one
(R1 = isopropyl R2 = ethyl R3 = 4-trifluoromethylphenyl)
Step 7
According to M9, 0 38 g (1 67 mmol) of 2-ethyl-5-isopropyl-
4-nitro-2H-pyrazole-3~carboxylic acid (A) 1s reacted with
04 g (1 67 mmol) of 2-amino-1-(4-trifluoromethylphenyl)-
ethanone hydrochloride (J Amer Chem Soc , 75, 5884-5886,
1953, J Org Chem , 42, 5, 868-871, 1977) to give a crude
amide of type C (see Scheme 1)

MS (ES-}, m/z = 411
Step 8
According to M12, D 69 g (1 67 mmol) of the amide C (see
scheme 1) 1is refluxed in ethanol with 1 9 g (5 eq ) of tin
chloride dihydrate to give 0 161 g (26 5%) of the expected
product D (see Scheme 1)

Rf (90/10 CH.Cla./acetone} = 0 28

mp = 133

MS (ES+), m/z = 364

'H NMR (DMSO, 400 MHz),
8 3 ppm (1H, t) 8 2 ppm (2H, d) 7 9 ppm (2H, d} 4 4 ppm
(2H, q) 4 O ppm (2H, d) 3 3 ppm (l1H, m} 1 4 to 1 3 ppm
{SH, m)

EXAMPLE 62
1-Ethyl-3-methyl-5-(4-triflucromethylphenyl) -6, 7-dihydro-
1H-pyrazolo[4,3-e][l,4]diazepin-8-one

{R1 = tert-butyl, R2 = ethyl R3I = 4-trifluoromethylphenyl)
Step 17

According to M9, 0 4 g (1 67 mmol] of S5-tert-butyl-2-ethyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) is reacted with
04 g (1 67 mmol) of 2-amino-1-(4-trifluoromethylphenyl)-
ethanone hydrochloride (J Amer Chem Soc , 75, 5884-5886,

”~

o/
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1953 J Org Chem , 42, 5, 868-871, 1977) to give a crude
amide of type C (see Scheme 1)

MS (ES-), m/z = 425
Step B
According to M12, 0 712 g (1 67 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanol with 1 9 g (5 eq ) of tin
chloride dihydrate to give 0 14 g (22%) of the expected
product D (see Scheme 1)

Rf (90/10 CH.Cl;/acetone) = 0 33

mp = 144°C

MS (ES+), m/z = 379

'H NMR (DMSO, 400 MHz)
8 3 ppm (1H, t) B8 2 ppm (2H, d) 7 9 ppm (2H, d) 4 4 ppm
(2H, q) 4 1 ppm (2H, d) 1 4 ppm (9H, s} 1 35 ppm (3H, t)
EXAMPLE 63
3-Isopropyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo{4, 3-
e][l,4]diazepin-B8-thione
(Rl = isopropyl R2 = propyl R3 = p-tolyl)
Step 9
09 g (27 mmol) of 3-isopropyl-l-propyl-5-p~tolyl-6,7-
dihydro-1H-pyrazolo[4,3-e][1,4]diazepin-8-one is reacted
with 2 24 g (5 53 mmol} of Lawesson’s reagent and refluxed
in toluene overnight to give 0 73 g (77%) of the thioclactam
of type E (see scheme 1)

Rf (CH:Clz;) = 0 22

mp = 162 9°C

MS (ES+), m/z = 340 9

1H NMR (CDCl;, 400 MHz)
0 9 ppm (3H, t), 1 35 ppm (6H, m), 1 9 ppm (2H, m), 2 4 ppm
(3H, 3) 3 3 ppm (1H, m) 4 15 ppm (2H, m), 4 75 ppm (2H,
m) 7 2 ppm (2H, d}) 7 9 ppm (2H, d) 8 65 ppm {(1H, m)

o
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EXAMPLE 64
3,5-Di-tert-butyl-1l-propyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][l,4]diazepin-8-thione
(Rl = tert-butyl R2 = propyl R3 = tert-butyl)
Step 9
15g (4 9 mmol) of 3,5-di-tert-butyl-l-propyl-6,7-dihydro-
1H-pyrazolo[4,3-e] [1,4)diazepin-8-one are reacted with 4 g
(9 8 mmol) of Lawesson’s reagent and refluxed in toluene
overnight to give 1 4 g (90%) of the thiolactam of type E
{see Scheme 1)

Rf (80/20 cyclohexane/EtOAc) = 0 54

mp 205°C

MS (ES+), m/z = 321

14 NMR (CDCl;, 400 MHz)
9 0ppm (1H, m) 4 7 ppm (2H, m) 1 9 ppm (2H, m) 1 4 ppm
(9H, s) 1 25 ppm (9H, s) 0 9 ppm (3H, t)

EXAMPLE 65
5-tert-Butyl-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][l,4]dlazepin-8-thione
(R1 = isopropyl R2 = propyl R3 = tert-butyl)
Step 9
0 35 g (1 2 mmol) of 5-tert-butyl-3-isopropyl-l-propyl-6,7-
dihydro-1H-pyrazolo[4,3-e][1l,4]diazepin-8-one 1is reacted
with 0 98 g (2 4 mmol) of Lawesson’s reagent and refluxed
in toluene overnight to give 0 25 g (68%) of the thiolactam
of type E (see Scheme 1)

Rf (70/30 cyclohexane/EtOAc) = 0 67

mp 165°C

MS (ES+), m/z = 307

'H NMR (CDCl;, 400 MHz),
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8 8 ppm (1H, m) 4 7 ppm (2H, m) 3 75 ppm (2H, m) 3 2 ppm
(1H, m} 1 9 ppm (2H, m) 1 3 ppm (6H, d), 1 25 ppm (9H,
s), 09 ppm (3H,t)

EXAMPLE 66
1-Ethyl-3-i1sopropyl-5-p—-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
elil,4]dlazepin-8-thione
(Rl = isopropyl R2 = ethyl R3 = p-tolyl)
Step 9
062 g (2 mmol) of 1l-ethyl-3-isopropyl-5-p-tolyl-6,7-
dihydro-l1H-pyrazolo[4,3-e][1,4]diazepin-8-one i3 reacted
with 1 62 g (4 mmol) of Lawesson’s reagent and refluxed in
toluene overnight to give 0 567 g (B7%) of the desaired
thiolactam of type E (asee Scheme 1)

Rf (98/2 CHaCly/MeOH) = 0 46

mp 178 C

MS (ES+), m/a = 327

1H NMR (CDCl;, 400 MHz),
8 5ppm (1H, bs), 7 8 ppm (2H, d), 7 15 ppm (2H, d),
4 75 ppm (2H, q) 4 1 ppm (2H, bs) 32 ppm (1H, m)
2 3 ppm (3H, s) 1 4ppm (3H t) 1 3 ppm (6H, d)

EXAMPLE 67
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H~-
pyrazolo[4,3-e] [1,4]dlazepin-8-thione
(Rl = isopropyl R2 = ethyl R3 = tert-butyl)
Step 9
04qg (1 45 mmol) of 5-tert-butyl-l-ethyl-3~isopropyl-6,7-
dihydro-lH-pyrazolo(4,3-e][1l,4)diazepin-8-one 13 reacted
with 1 17 g (2 9 mmol) of Lawesson’s reagent and refluxed
in toluene overnight to give 0 193 g (46%) of the desired
thiolactam of type E {(see Scheme 1)

Rf (98/2 CHzCl;/MeOH) = 0 43

Q&
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mp 218°C

MS (ES+), m/z = 293

'H NMR (DMSO, 400 MHz),
10 35 ppm (1H, bs) 4 65 ppm (2H, q) 3 9-3 3 ppm (2H, bs)
31ppm (14, m) 1 3 ppm (3H, t) 1 2 ppm (6H, d) 1 15 ppm
(9H, 3)

EXAMPLE 68
(¥} 3-sec-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4)d1azepin~8-one
(Rl = sec-butyl R2 = ethyl R3 = phenyl)
Synthesis of the pyrazole (following steps 1, 2, 3, 5 and
6)
Step 1
3 44 g (149 8 mmol) of sodium are dissolved portionwise in
200 ml of anhydrous ethanol under nitrogen, at room
temperature 20 3% ml (149 8 mmol} of diethyl oxalate in
60 ml of anhydrous ethanol are added 15 g (149 8 mmol) of
3-methyl-2-pentanone are added The reaction mixture 1s
refluxed for 3 h, under nitrogen and with stirring, and is
then evaporated to dryness the residue is taken up in
300 ml of HCl {1 2N) and then extracted with diethyl ether
(3 times 200 ml) The organic phase 1s dried over sodium
sulphate and then concentrated to give 26 1 g (89%) of a
colourless oil (compound Al, see scheme 1)

Rf (60/40 CH;Cl;/heptane} = (¢ 4

'H NMR (CDCl,, 400 MHz),
0 9 ppm (34, t), 1 1 ppm (3H, d) 1 4 ppm (3H, t) 1 5 ppm
(1H, m), 2 7 ppm (lH, m), 2 4 ppm (2H, m) 4 3 ppm (2H, q),
6 4 ppm (1H, s), 14 6 ppm (1H, m)
Step 2
8 25 g (125 mmol) of potassium hydroxide are dissolved in
120 ml of water and the reaction medium is cooled to 0°C

’2“//

406
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25 g (125 mmol) of compound Al (see scheme 1) are added
portionwise and the mixture 1is stirred for 15 min at 0°C
16 3 g (130 11 mmol) of hydrazine sulphate are added and
the mixture is then stirred for 20 min at 0°C It is
stirred at room temperature overnight, after which 200 ml
of water are added and the mixture i1s extracted with
dichloromethane (3 x 200 ml) The organic phase obtained is
washed with saturated NaCl solution {1 x 200 ml) and then
dried over sodium sulphate and concentrated 24 5 g of an
powder are obtained
The product 1s purified by flash chromatography (95/5
CHaCl,/acetone) to give 17 6 g (68%) of a white powder
(compound A6, see scheme 1)

Rf {95/5 CH;Cl;/acetone) = 0 3

!H NMR (CDCl;, 400 MHz),
0 85 ppm (3H, ¢t) 1 3 ppm (3H, d) 1l 35 ppm (3H, ¢t)
1 6ppm (1H, m) 2 8 ppm (1H, m) 4 4 ppm {(2H, m) 6 6 ppm
(1H, s) 11 6 ppm (1H, m)
Step 3
According to M3, 20 7 g {89 95 mmol) of copper{ll) nitrate
hemipentahydrate (2 5 Hz0) and 100 ml of trifluorocacetic
anhydride are introduced into a round-bottomed flask, the
mixture 1s stirred under nitrogen for 5 min and 17 g of
compound A6 (see scheme 1) (80 87_mmol) dissolved in 100 ml
of chloroform are then added This mixture is refluxed with
stirring and under nitregen for 5 hours This product is
purlified by flash chromatography (98/2 CHzClz/acetone) to
give 20 g of a blueish oil This product is taken up in 200
ml of HCl (10%) and then extracted with diethyl ether (3
times 300 ml), and the organic phase 1is dried and
concentrated to give 16 81 g (708%) of a colourless oil
{compound A7, see scheme 1)

MS (ES-), m/z = 239 91
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RE (97/3 CHzCl;/acetone) = 0 3

H NMR (CDCl; 400 MHz),
0 9ppm (3H, t) 1 4 ppm (6H, m) 1 7 ppm (2H, m) 3 4 ppm
(H, m) 4 4 ppm (2H, q) 11 6 ppm (1H, m)
Step 5
According to M4, 0 92 g (3 81 mmol) of compound A7 (see
scheme 1) and 0 5 ml (3 81 mmol) of diethyl sulphate are
introduced into a round-bottomed flask and the mixture is
then refluxed with stirring and under nitrogen for 1 h
30 min After cooling to room temperature, 6 g of ice and
15 ml of HCl (10%) are added and the mixture is stirred and
then extracted with dichloromethane (3 times 40 ml) The
organic phase 1s dried and concentrated to give 1 1 g of a
colourless o1l This product 1s purified by flash
chromatography (gradient 9/1 to 7/3 cyclohexane/
ethyl acetate) to give 0 B g (78%) of a white powder
(compound A5, see -scheme 1)

Rf (80/20 cyclohexane/ethyl acetate) = 0 3

H NMR (CDCl; 400 MHz),
0 9 ppm (3H, ¢t) 1 35 ppm (3H, m) 1l 45 ppm (6H, m),
l é6ppm (1H, m) 1 8 ppm (1H, m), 3 3 ppm (1H, m), 4 25 ppm
(2H, q) 4 5 ppm (2H, q)
Step 6
83 g (33 80 mmol)] of compound A5 (see scheme 1) are
dissolved in 40 ml of methanol, followed by addition of a
solution of 2 g (50 7 mmol) of sodium hydroxide in 40 ml of
water The mixture 1s stairred at RT for 2 h After
evaporating off the methanol, the residue 1s taken up in
CH2Clz, an identical volume of water is added, followed by
addition of concentrated (36%) hydrochloric acad to acidic
pH, with stirring The organic phase i1s dried over NazS0O,
and concentrated to give 7 5 g (98%) of a white powder

{compound A, see scheme 1)
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'H NMR (CDCl;, 400 MHz),
0 9ppm (3H, m) 1 3 ppm (3H, m)}) 1 5 ppm (3H, m), 1 6 ppm
(1H, m)} 1 8 ppm (1H, m) 3 3 ppm (l1H, m), 4 5 ppm (2H, q),
9 3 ppm (1H, m)

Step 7
According to M9, 0 434 g (1 8 mmol) of 5-sec-butyl-2-ethyl-

4-nitro-2H-pyrazole-3-carboxylic acid (A) 1s reacted with
0 309 g (1 8 mmol) of 2-aminoacetophenone hydrochloride to
give a crude amide of type C (see Scheme 1)

MS (ES+), m/z = 359
Step 8
According to M12, 0 65 g (1 8 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3 25 g (5 eq ) of tin
chloride dihydrate to give 0 14 g (25%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 311

'H NMR (CDCly, 400 MHz),
7 9ppm (2H, m} 7 4 ppm (3H, m) 7 2 ppm (lH, m) 4 5 ppm
(2H, q) 4 1 ppm (2H, t), 3 1 ppm (1H, m) 1 8 ppm (1H, m)
17 ppm (1H, m), 1 4 ppm (3H, t) 1 3 ppm (3H, d) O 8 ppm
(3H, t)

EXAMPLE 695

() 3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e]{l,4]diazepin-B-one

(Rl = sec-butyl R2 = ethyl, R3 = 4-pyridyl)

Synthesis of the pyrazole 3see steps 1, 2, 3, 5 and 6 of
example 68

Step 7

According to M9, 0 434 g (1 8 mmol) of 5-sec-butyl-2-ethyl-
4-nitro-2H-pyrazole-3-carboxylic acid 1is reacted with

0 376 g (1 8 mmol) of 2-amino-l-pyrid-4-ylethanone
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hydrchloride {(J Med Chem , 38, 17, 3342-3350, 1995 J
Amer Chem Soc , 67, 1468-1472, 1945) to give a crude
amide of type C (see scheme 1)

MS (ES+), m/z = 359 8
Step 8
According to Ml2, 0 65 g (1 8 mmol) of the amide C (see
scheme 1) :is refluxed in ethanol with 3 25 g (5 eq } of tin
chloride dihdyrate to give 0 135 g (24%) of the expected
prodyct D (see scheme 1)

mp B86-88 5°C

MS (ES+), m/z = 312

'H NMR (CDCl;, 400 MHz),
8 8 ppm (2H, d) 7 8 ppm (2H, d)~- 7 2 ppm (l1H, m) 4 6 ppm
(2H, q) 4 1 ppm {(2H, d} 3 1 ppm (1H, m) 1 9 ppm {(lH, m),
1 7ppm (1H, m) 1 5 ppm (3H, t) 1 4 ppm (3H, d) 0 9 ppm
(3H, q)

EXAMPLE 70

(1) 3-sec-Butyl-5-phenyl-l1-preopyl-6, 7-dihydro-1H-pyrazolo~-
[4,3-e]l[1l,4)d1iazepin—-8-0one

(Rl = gec-butyl R2 = propyl R3 = phenyl)

Synthesis of the pyrazole see steps 1, 2 and 3 of
example 68 and the following steps 5 and 6

Step 5

According to M5, 4 90 g (66 32 mmol) of Li,COy are added,
under a stream of nitrogen, to a solution of 6 4 g
{26 53 mmol) of compound A7 (see acheme 1) in 110 ml of
anhydrous DMF, followed by addition of 6 5 ml (66 32 mmol)
of lodopropane The reaction medium is heated at 60°C for
24 h It is cooled to room temperature and then poured into
100 ml of HC1l (1 2N), the exothermicity being controlled by
an ice bath After extracting with dichloromethane (3 times
100 ml), the organic phase obtained 1is washed with

O
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saturated NaCl solution (100 ml), dried over Naz;S80, and
evaporated to dryness to give 7 g of an oily compound The
product 1is purified by flash chromatography (gradient
70/30 to 60/40 heptane/CHiCl;) to give 5 g (66%) of a
colourless oil which crystallizes (compound A5, see scheme
1)

Rf (50/50 heptane/CH;Cl;) = 0 3

l1H NMR (CDCl;, 400 MHz),
0 90 ppm (6H, m) 1 25 ppm (3H, m) 1 40 ppm (3H, m)
1 60 ppm (1H m) 1 B0 ppm {(3H, m) 3 30 ppm (1H, m)
4 25 ppm {(2H, q} 4 40 ppm (2H, q)
Step 6
4 94 g (18 41 mmol) of compound A5 (see scheme 1) are
dissolved in 21 ml of methanol, followed by addition of a
solution of 1 1 g (27 61 mmol) of sodium hydroxide in 21 ml
of water This mixture is stirred at RT for 2 h After
evaporating off the methanol, the residue is taken up in
CH;Cl; and an identical volume of water i1s added, followed
by addition of concentrated (36%) hydrochloric acld to
acidic pH, with stirring The organic phase 1s dried over
Na;SO, and concentrated to give 4 5 g (96%) of a white
powder {(compound A, see scheme 1)}

'H NMR (CDCl;, 400 MHz),
O 9ppm (6H, m) 1 3 ppm (3H, d) 1 6 ppm (l1H, m)} 1 8 ppm
(1H, m) 1 9 ppm (2H, m} 3 3 ppm (1H, m) 4 4 ppm (2H, q}
7 6 ppm (1H, m)
Step 7
According to M9, 0 46 g {1 8 mmol) of 5-sec-butyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic acid (A) 1s reacted with
0 31 g (1 8 mmol) of 2-aminoacetophenone hydrochloride to
give a crude amide of type C {(see scheme 1)

MS (ES+), m/z = 373

Step 8_

¥
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According to M12, 0 67 g (1 8 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3 35 g (5 eq ) of tin
chloride dihydrate to give 0 035 g (6%) of the expected
product D (see scheme 1)

MS (ES+) m/z = 325

1H NMR (CDC1l;, 400 MHz),
7 9ppm (2H, m} 7 S ppm (3H m), 6 7 ppm (1H, m) 4 5 ppm
(2H, m) 4 1 ppm (2H, m) 31ppm (1H, m) 2 0 ppm to
1 6 ppm (4H, m), 1 4 ppm (3H, d) 0 9 ppm {(6H, m)

EXAMPLE 71
() 3-sec-Butyl-1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one
(Rl = sec-butyl R2 = propyl R3 = 4-pyridyl)
Synthesis of the pyrazole see steps 1, 2, 3, 5, 6 of
exemple 70
Step 7
According to M9, 0 46 g (1 B mmol) of 5~sec-butyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic acid 1s reacted with
0 376 g (1 8 mmol) of 2-amino-l-pyrid-4-ylethanone
hydrochloride (J Med Chem , 38, 17, 3342-3350, 1995, J
Amer Chem Soc 67 1468-1472, 1945) to give a crude
amide of type C (see scheme 1)

MS (ES+), m/z = 373 6
Step 8
According to M12, 0 62 g (1 66 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3 36 g (5 eq ) of tin
chloride dihydrate to give 0 1 g (17 3%) of the expected
product D (see scheme 1)

mp 110°C

MS (ES+), m/z = 325 8

'H NMR (CDCl;, 400 MHz),

4
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8 7ppm (2H d) 7 7 ppm (2H, d). 7 O ppm (1H, t), 4 5 ppm
(2H, q) 4 O ppm (2H, d) 3 1 ppm (1H, m) 1 9 ppm (2H, m)
1 8ppm (1H, m} 1 7 ppm (1H, m} 1 3 ppm (3H, d) 0 9 ppm
(3H, m} 0 8 ppm (3H, m)

EXAMPLE 72
3-Cyclohexyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo-
{4,3-e][1,4]diazepin-B~-0One
(R1 = cyclohexyl R2 = ethyl R3 = phenyl)
Synthesis of the pyrazole see the following steps 1, 2, 3,
5 and 6
Step 1
2 46 g {107 mmol) of sodium are dissolved portionwise 1in
250 ml of anhydrous ethanol under nitrogen at room
temperature 14 52 m1 {107 mmol) of diethyl oxalate in
60 ml of anhydrous ethanol are added 15 g (107 mmol) of
acetylcyclohexane are added The reaction mixture is
refluxed for 3 h, under nitrogen and with stirring, and
then evaporated to dryness, the residue is taken up 1in
300 ml of HCl (1 2 N) and i3 then extracted with diethyl
ether (3 times 200 ml) The corganic phase 1s dried over
sodium sulphate and then concentrated to give 23 2 g (96%)
of a cclourless oill (compound Al, see scheme 1)

Rf (60/40 CH,Cl /n-heptane} = 0 1

14 NMR (CDClj, 400 MHz),
13 ppm (8H, m} 1 8 ppm (5H, m) 2 35 ppm(lH, m)} 4 3 ppm
{(2H, q) 6 4 ppm (1H, s) 14 6 ppm (1H, m)
Step 2
7 g (104 mmol) of potaasium hydroxide are dissolved in
110 ml of water and the reaction medium is cooled to 0°C
25 g (110 mmol) of compound Al (see scheme 1) are added
portionwise and the mixture s stirred for 15 min at 0°C
13 5 g (104 mmol) of hydrazine sulphate are added and the
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mixture 1s then stirred for 20 min at 0°C The resulting
mixture is stirred overnight, 200 ml of water are then
added and this mixture is extracted with dichloromethane
(3 times 200 ml) The organic phase obtained is washed with
saturated NaCl solution (1 x 200 ml) and then dried over
sodium sulphate and concentrated 23 4 g of a powder are
obtained
The product is purified by flash chromatography (gradient
97/3 to 90/10 CHzClp/acetone) to give 15 g (61%) of a white
powder (compound A6, see scheme 1)

Rf (95/5 CHaClz/acetone) = 0 3

1H NMR (CDCl1;, 400 MHz),
1 35 ppm (8H, m) 17 ppm (3H, m) 1 95 ppm (2H, m),
2 7ppm {(1H, m) 4 3 ppm (2H, q) 6 6 ppm (1H, s) 11 8 ppm
{1H, m)
Step 3
According to M3, 12 77 g (54 93 mmol) of copper(II) nitrate
hemipentahydrate (2 5 Hz0}) and 100 ml of trifluorocacetic
anhydride are introduced into a round-bottomed flask, the
mixture 1s stirred under nitrogen for 5 min and 11 1 g of
compound A6 (see scheme 1) (49 93 mmol) dissolved in 100 ml
of chloroform are then added This mixture is refluxed,
with stirring and under nitrogen, for 5 hours After
evaporation to dryness, 18 6 g of a blueish oil are
obtained This product 1s taken up in 200 ml of HCl (10%)
and then extracted with ether (3 times 300 ml) and the
organic phase is dried and concentrated to give 16 1 g of a
colourless oil This product 1s purified by flash
chromatography (98/2 CH,Cl,/acetone) to give 7 1 g (53%) of
a white powder {compound A7, see scheme 1)

REf (97/3 CHzClz/acetone) = 0 3

1H NMR (CDCl;, 400 MHz),

3
G4
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EJEMPLO 27
5-(4-Aminofenil)-1l-eti1l-3-isopropil-6, 7-dihidro-1H~-
pirazolo[4,3-e][1,4]diazepin-8-ona

(Ri1 = 1sopropilo, R; = etilo, Ry = 4-aminofenilo)

Paso 7

De acuerdo con M8, 1,3 g (4,9 mmol) de &cido 2-etil-5-
isopropil-4-nitro-2H-pirazol-3-carboxilico reacciona con 1,23
g de clorhidrato de 2-amino-4’-nitro-acetofenona para dar 2 g
(90%) de una amida del tipo C (ver el esquema 1)

MS (ES-)}, m/z = 388

'H NMR (CDCls, 400 MHz)

1,3 ppm (9H, s), 1,5 ppm (3H, t}, 3,55 ppm (1H, q), 4,3 ppm
(24, q), 5 ppm (2H, d), 7,8 ppm (1H, m), 8,15 ppm (2H, d), 8,4

ppm (2H, d)

Paso 8

De acuerdo con Mll, 2 g (5,1 mmol) de la amida C (ver el
esquema 1) se refluye con 0,5 ml de HCl y 3,07 g de hierro en
una mezcla de etanol/agua para dar 0,5 g (31%) del producto D
esperado (ver el esgquema 1)

MS (ES+), m/z = 312

punto de fusién 191°C

H NMR (CDC1l;, 400 MHz)
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1,15 ppm (6H, m), 1,25 ppm (3H, m) 3,05 ppm (1H, q}, 3,8 ppm
(2H, d), 4,3 ppm (2H, q), 5,65 ppm (2H, m), 6,5 ppm (2H, d),

7,6 ppm (2H, d), 8 ppm (l1H, m)

EJEMPLO 28
1-Etil~5-(4-hiroxifenil)-3-met1l1-6,7-dihidro-1H-pirazolof4, 3~
el [1l,4]diazepin-8-ona

(R, = metilo, R, = etilo Rj; = 4-hidroxifenilo)

17 m1 de una solucibédn molar de BBry en diclorometano se agregan
gota a gota a una solucién de 0,2 g de 1l-etil-5-(4-
metoxifenil)-3-metil-6, 7-dihidro-1H-pirazolo([4, 3-
el[1l,4)diazepin-B8-ona en 84 ml de diclorometano La mezcla
resultante se refluye durante 6 horas Después de enfriar a
temperatura ambiente, el medio de reaccidén se neutraliza con
una soluciétn de bicarbonato de sodio La fase orgdnica se seca
Yy 8e evapora El producto se purifica mediante cromatografia
radpida (gradiente CH;Cl,, 90/10 de CH.Cl,/acetona, 80/20 de
CH2Cl,/acetona) La evaporacién del solvente da 0,103 g del
compuesto D en la forma de un polvo beige (54%)

Rf (90/10 de CH.Cl,/MeOH) = 0,25

'H NMR (DMSO, 400 MHz)

9,5 ppm (1H, OH), 7,9 ppm (2H, m), 7,8 ppm (1H, bs), 6,9 ppm
(2H, m), 4,5 ppm (2H, q), 4 ppm (2H, d), 2,4 ppm (3H, s8), 1,5

nom (3H +)
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l1 40 ppm (8H, m) 1 8 ppm (3H, m) 2 0 ppm (2H, m) 3 3 ppm
(14, m) 4 4 ppm (2H, q), 8 85 ppm (1H, m)
Step 5
According to M4, 1 02 g (3 81 mmol) of compound A7 ({see
scheme 1) and 0 5 ml (3 81 mmol} of diethyl sulphate are
introduced into a round-bottomed flask and the mixture 1is
then refluxed, with stirring and under nitrogen, for
1 h 30 min After cooling to room temperature, 6 g of ice
and 15 ml of HCl (1 2N) are added and this mixture 1s
stirred and then extracted with dichloromethane (3 times
40 ml) The organic phase is dried and concentrated to give
1 1 g of a colourleas oil The product i1s purified by flash
chromatography (5/5 CHzCl;/heptane) to give 0 53 g (53%) of
a white powder (compound A5, see scheme 1)

Rf (9/1 cyclohexane/ethyl acetate) = 0 3

'H NMR (CDClj, 400 MHz),
1 4ppm (11H, m), 1 8 ppm (3H, m) 1 95 ppm ({(2H, m)
31 ppm {1H, m) 4 25 ppm (2H, q} 4 5 ppm (2H, q)
Step 6
5 07 q (17 16 mmol) of compound AS (see scheme 1) are
dissolved in 20 ml of methanol followed by addition of a
solution of 1 03 g (25 75 mmol) of socdium hydroxide in
20 ml of water This mixture 1is stirred at RT for 2 h
After evaporating off the methanol, the residue is taken up
in CH;Cl; and an ident%pal volume of water is added,
followed by addition of concentrated {36%) hydrochloric
acid to acidic pH, with stirring The organic phase 1is
dried over Naz;S0; and concentrated to give 4 6 g (100%) of a
white powder (compound A, see scheme 1)

l1H NMR (CDCls;, 400 MHz),
l1lppm to )1 5ppm (8BH m) 30ppm (1H, m) 4 5 ppm
{(2H, q) 8 4 ppm (1H, m)

Step 7
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According to M9, 0 48 g (1 8 mmol) of 5-cyclohexyl-2-ethyl-
4-nitro-2H~-pyrazole-3-carboxylic acid (A) is reacted with
0 31 g (1 8 mmol) of 2-amincacetophenone hydrochloride to
give a crude amide of type C (see acheme 1)

MS (ES+), m/z = 384 9
Step 8
According to M12, 0 69 g (1 8 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3 46 g (5 eq ) of tin
chloride dihydrate to give 0 103 g (17%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 337

'H NMR (CDCl;, 400 MHz),
8 0ppm (2H, m) 7 4 ppm (3H, m) 7 1 ppm (1H, m) 4 5 ppm
(2H, q), 4 1 ppm (2H, d) 3 0 ppm (1H, m), 2 0 ppm (2H, m)
1l 8ppm (2H, m) 1 7 ppm (2H, m) l15ppm to 1 2 ppm
(7H, m)

EXAMPLE 73
3~Cyclohexyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo-
[4,3-e][1l,4]diazepin-8-0ne
(Rl = cyclohexyl R2 = ethyl R3 = 4-pyridyl)
Syntheais of the pyrazole see steps 1, 2, 3, 5 and 6 of
example 72
Step 7
According to MS, 0 48 g (1 8 mmol) of 5-cyclohexylethyl-
4-nitro-2H-pyrazole-3-carboxylic _acid 1s reacted with
0 376 g {1 8 mmol) of 2—-amino-l-pyrid-4-ylethanone
hydrochloride (J Med Chem , 38, 17, 3342-3350, 1995, J
Amer Chem Soc , 67, 1468-1472, 1945) to give a crude
amide of type C (see scheme 1)

MS (ES+), m/z = 385 9

Step 8



10

15

20

25

30

134

According to M1l2, 0 63 g (1 63 mmol) of the amide C {see
scheme 1) i1s refluxed in ethanol with 3 12 g (5 eq ) of tin
chloride dihydrate to give 0 092 g (15%) of the expected
product D (see Scheme 1)

mp 126-127°C

MS (ES+) m/z = 338

'H NMR (CDCl;, 400 MHz),
8 6 ppm (2H, d), 7 7 ppm (2H, d) 7 4 ppm (1H, t), 4 5 ppm
(2H, q) 4 0 ppm {(2H, d), 2 9 ppm (1H, m), 1 9 ppm (2H, m)
l18ppm (2H, m) 1 6 ppm (2H, m) 1 4 ppm (3H, m) 1 3 ppm
{(4H, m)

EXAMPLE 74

3-Cyclohexyl-5-phenyl-1-propyl-6, 7-dihydro~1H-pyrazolo-
[4,3~a] [l 4]diazepin-B-one

(Rl = cyclohexyl R2 = propyl R3 = phenyl)

Synthesis of the pyrazole see steps 1, 2 and 3 of
example 72 and the following steps 5 and 6

step 5

According to M5, 2 07 g (28 06 mmol) of Li;COy are added,
under a stream of nitrogen, to a solution of 3 g
(11 22 mmol) of compound A7 (see scheme 1) in 60 ml of
anhydrous DMF, followed by addition of 2 73 ml (28 06 mmol)
of iodopropane The reaction medium is heated at 60°C for
4B h After cooling to room temperature, the mixture 1is
poured into 100 ml of HCl (1 2N) and the exothermicity is
controlled by an ice bath This mixture is extracted with
dichloromethane (3 times 100 ml) and the organic phase
obtained is washed with saturated NaCl solution (100 ml),
dried over Na;S0; and concentrated to give 3 6 g of an oily
compound This product is purified by flash (gradient
70/30 to 30/70 heptane/CHzCl;) to give 2 85 g (82%) of a
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colourless oil which crystallizes (compound A5, see scheme
1)

Rf (60/40 heptane/CHClz) = 0 3

'H NMR (CDCly, 400 MHz),
0 9 ppm (3H, t) 1 45 ppm (6H, m) 1 5ppm (2H m)
2 85 ppm (7H, m) 3 1 ppm (1H, q) 4 &2 ppm (2H, q) 4 4 ppm
{2H, q)
Step 6
28 g (9 21 mmol) of compound A5 (see acheme 1) are
dissolved in 10 ml of methanol, followed by addition of a
solution of 0 55 g (13 81 mmol) of aodium hydroxide in
10 ml of water The mixture 1s stirred at RT for 2 h After
evaporating off the methanol, the residue is taken up 1in
CHzCl; and an identical velume of water is added, followed
by addition of concentrated (36%) hydrochloric acid to
acidic pH, with stirring The organic phase is dried over
NazSO, and concentrated to give 2 52 g (97%) of a white
powder (compound A, see scheme 1)

'H NMR (CDCl; 400 MHz),
0 9ppm (3H, m), 1L 2 ppm to 1 6 ppm (5SH m} 1 7 ppm to
2 0ppm (7TH, m)} 3 1l ppm (1H, m) 4 4 ppm (2H, q); 8 7 ppm
{1H, m)
Step 7
According to M9, 0 5 g (1 8 mmol) of 5-cyclohexyl-4-nitro-
2-propyl-2H-pyrazcle~3-carboxylic acid 1s reacted with
031 g (1 8 mmol) of 2-aminocacetophenone hydrochloride to
give a crude amide of type C (see Scheme 1)

MS (ES+), m/z = 399
Step 8
According to M1l2, 0 72 g (1 8 mmol) of the amide C (see
acheme 1) is refluxed in ethanol with 3 59 g (5 eq ) of tin
chloride dihydrate to give 0 172 g (27%) of the expected
product D (see Scheme 1)
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MS (ES+), m/z = 351

H NMR (CDC1,, 400 MHz),
7 8ppm (2H, m) 7 4 ppm (4H, m) 4 S ppm (2H, q) 4 0 ppm
(2H, d) 2 9 ppm (1lH, m) 1 9ppm to 1 7 ppm (10H, m)
13 ppm (2H, m) 0 9 ppm {(3H, t)

EXAMPLE 75
3-Cyclohexyl-l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo-
[(4,3-e][l,4)dlazepin-8-one
(Rl = cyclohexyl R2 = propyl R3 = 4-pyridyl)
Synthesis of the pyrazole see steps 1, 2, 3, 5 and 6 of
example 74
Step 7
According to M9, 0 5 g (1 8 mmol) of 5-cyclohexyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic- acid 1is reacted with
0 376 g {1 8 mmol) of 2-amino-l-pyrid-4-ylethanone
hydrochloride (J Med Chem , 38, 17, 3342-3350, 1995 J
Amer Chem Soc , 67, 1468-1472, 1945) to give a crude
amide of type C (see Scheme 1)

MS (ES+), m/z = 400
Step 8
According to M12, © 65 g (1 63 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 3 24 g (5 eq ) of tin
chloride dihydrate to give 0 055 g (B 6%) of the expected
product D (see Scheme 1)

mp 152-153°C

MS (ES+), m/z = 352

14 NMR (CDC1l;, 400 MHz),
8 7ppm (2H, d) 7 7 ppm (2H d) 6 9 ppm (1H, t) 4 4 ppm
(2H, m), 4 Sppm (2H, d) 2 9 ppm {(1H, m) 1 9 ppm to
1 6 ppm (10H, m) 1 3 ppm (2H, m} O 8 ppm (3H, t)
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EXAMPLE 76
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-B8-one

(Rl = cyclohexylmethyl R2 = ethyl R3 = {4-pyridyl)
Synthesis of the pyrazole see the following steps 1, 2, 5,
3 and 6

Step 1
4 33 g (188 26 mmol) of sodium are dissolved portionwise in
200 m1 of anhydrous ethanol under nltrogen at room
temperature 25 6 ml (188 26 mmol} of diethyl oxalate in
50 ml of anhydrous ethanol are added 24 g (171 11 mmol) of
acetonylcyclohexane are added The reaction mixture 1is
refluxed for 3 h under nitrogen and with stirring, and 1is
then evaporated to dryness and the residue is taken up in
300 ml of HCl (1 2 N) and then extracted with diethyl ether
(3 times 200 ml) The organic phase is dried over sodium
sulphate and then concentrated to give 42 6 ¢ (92%) of a
colourless oil (compound Al, see scheme 1)

Rf (99/1 CH;Cli/acetone) = 0 5

H NMR (CDCl;, 400 MHz),
1 0ppm (2H, m) 1 25 ppm (3H, m) 1 4 ppm (3H, m) 1 7 ppm
(6H, m) l1 8 ppm (1H, m) 2 35 ppm (2H, d), 4 4 ppm (2H,
g), 6 3 ppm (1H, s) 14 6 ppm (1H, m)
Step 2
12 9 g (195 4 mmol) of potassium hydroxide are dissolved in
250 ml of water and the reaction medium is cooled to 0°C
42 6 g (177 mmol) of compound Al (see scheme 1) are added
portionwise and the mixture is stirred for 30 min at 0°C
25 37 g (195 mmol) of hydrazine sulphate are added and the
mixture is then stirred for 45 min at 0°C The resulting
mixture is stirred overnight at room temperature, 200 ml of
water are then added and this mixture 1is extracted with

dichloromethane {3 times 200 ml) The organic phase

Lox

g
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obtained is washed with saturated NaCl solution
(1 x 200 ml) and then dried over sodium sulphate and
concentrated 40 g of an powder are obtained
The product is purified by flash chromatography (99/1 to
95/5 CHyCl:/acetone) to give 20 7 g (50%) of a white powder
(compound A6, see scheme 1)

Rf (97/3 CHzClz/acetone) = 0 3

'H NMR (CDClj, 400 MHz),
0 9ppm (2H, m) 1 2 ppm (4H, m), 1 4 ppm (3H, m), 1 65 ppm
(6H, m) 2 &6 ppm (H, d) 6 6 ppm (1H, s) 10 5 ppm (1H, m)
Step 5
According to M4, 8 5 g (36 mmol) of compound A6 {see scheme
1) and 2 38 ml (18 mmol) of diethyl sulphate are introduced
into a round-bottomed flask and the mixture is then heated
at 125-130°C, with stirring and under nitrogen, for 4 h
After coocling to room temperature, 120 g of ice and 120 ml
of HCl (1 2N} arée added with stirring and the resulting
mixture 13 then extracted with dichloromethane (3 times
250 ml) The organic phase 1s dried and concentrated to
give 10 81 g of a brown 01l This product is purified by
flash chromatography (9/1 cyclohexane/ethyl acetate) to
give 5 76 g {(60%) of a white powder (compound A8, see
scheme 1)

Rf (80/20 cyclohexane/ethyl acetate) = 0 3

H NMR (CDCl,, 400 MHz),
0O 9ppm (2H, m) 1 2 ppm (4H, m) 1 4 ppm (5H, m) 1 60 ppm
{6H, m) 2 S ppm (2H, d) 4 35 ppm {(2H, gq) 4 5 ppm (2H,
q), 6 6 ppm (1H, 3)
Step 3
According to M3, 20 7 g (89 95 mmol) of copper(II) nitrate
hemipentahydrate (2 5 H;0) and 100 ml of trifluorocacetic
anhydride are introduced into a round-bottomed flask and

the mixture 1s stirred under nitrogen for 5 min, followed
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by addition of 17 g of compound A8 (80 87 mmol) dissolved
in 100 ml of chloroform This mixture 1s refluxed, with
stirring and under nitrogen, for 5 hours This product 1is
purified by flash chromatography' (98/2 CH:Clz/acetone) to
give 20 g of a blueisQ o1l This product is taken up in
200 ml of HCl (1 2N) and then extracted with ether (3 times
300 ml) and the organic phase 1s dried and concentrated to
give 16 8l g (70%) of a colourless oil (compound A5, see
scheme 1)

MS (ES+), m/z = 309 90

Rf (70/30 heptane/CH;Cl;)= 0 3

H NMR (CDCl,, 400 MHz),
1 0ppm (2H, m) 1 2 ppm (3H, m)}) 1 4 ppm (3H, m), 1 45 ppm
(3H, m) 1 7 ppm (6H, m} 2 8 ppm (2H, d) 4 3 ppm (2H, q)
4 5 ppm (2H, q)
Step 6
8 3 g (33 80 mmol) of compound A5 (see scheme 1) are
dissolved in 40 ml of methanol, followed by addition of a
solution of 2 g (50 7 mmol) of sodium hydroxide in 40 ml of
water This mixture 1s stirred at RT for 2 h After
evaporating off the methanol, the residue is taken up in
CHzCl; and an identical volume of water is added, followed
by addition of concentrated (36%) HCl to acidic pH, with
stirring The organic phase 1is dried over NasSO, and
concentrated to give 7 5 g (98%) of a white powder
{compound A, see scheme 1)

'H NMR (CDCl;, 400 MHz),
1 0ppm (2H, m) 1 2 ppm (3, m) 1 5 ppm (3H, t) 1 7 ppm
(6H, m) 2 8 ppm (2H, d) 4 6 ppm (2H, q) 8 55 ppm
(1H, m)
Step 7
According to M9, 0 281 g (1 8 mmol) of 5-cyclohexylmethyl-
2-ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) is
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reacted with 0 376 g (1 8 mmol) of 2-amino-l-pyrid-
4-ylethanone hydrochloride (J Med Chem , 38, 17, 3342-
3350, 1995, J Amer Chem Soc , 67, 1468-1472, 1945) to
give a crude amide of type C (see Scheme 1)

MS (ES+), m/z = 400 01
Step 8
According to M12, 0 61 g (1 53 mmol) of the amide C (see
acheme 1) i1s refluxed in ethanol with 3 02 g (5 eq ) of tin
chloride dihydrate to give 0 073 g (12%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 352 32

'H NMR (CDCl;, 400 MHz),
8 7ppm (2B, d) 7 8 ppm (2H, d) 7 3 ppm (1H, t) 4 6 ppm
(2H, q) 4 1 ppm (2H, d) 2 7 ppm (2H, d) 1 7 ppm (6H, m)
l15ppm (34, t) 1 3 ppm to 1 0 ppm (5H, m)

EXAMPLE 77
3-Cyclohexylmethyl-5-phenyl-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-elll,4)diazepin-B-one

(R1 = cyclohexylmethyl, R2 = propyl, R3 = phenyl)

Synthesis of the pyrazole see steps 1 and 2 of example 76
and tha following steps 5, 3 and 6

Step 5

According to M5, 3 9 g (52 89 mmol) of LiCO; are added,
under a stream of nitrogen, to a solution of 5 g
(21 16 mmol} of compound A6 (see acheme 1} in 100 ml of
anhydrous DMF, followed by addition of 5 2 ml (52 89 mmol)
of iodopropane The reaction medium is heated at 70°C for
48 h After cooling to room temperature, the mixture is
poured into 100 ml of HCl1l (1 2N) and the exothermicity lis
controlled with an ice bath This mixture i3 extracted with
dichloromethane (3 times 200 ml) and the organic phase
obtained 1s washed with saturated NaCl solution (200 ml),
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dried over Na,$S0O, and evaporated to dryness to give 5 8 g of
a brown o1l This product is purified by £flash
chromatography (gradient 50/50 to 30/70 heptane/CHaCl;) to
give 1 15 g (20%) of a colourless oil which crystallizes
(compound A8, see scheme 1)

Rf (60/40 heptane/CH;Cl;) = 0 3

1H NMR (CDCl;, 400 MHz),
0 9ppm (5H, m) 1 2 ppm (3H, m) 1 4 ppm (3H, m) 1 7 ppm
(6H, m) 1 8 ppm (2H, m) 2 5 ppm (2H, d), 4 3 ppm (2H, q),
4 Sppm (2H, q) 6 6 ppm {(lH, s)
Step 3
According to M3, 0 96 g (4 13 mmol) of copper(II) nitrate
hemipentahydrate (2 5 H;0) and 20 ml of ¢trifluorcacetic
anhydride are introduced into a round-bottomed flask and
the mixture 1s stirred under nitrogen for 5 min, followed
by addition of 1 15 g of compound A8 (see scheme 1)
{4 13 mmol) dissolved in 20 ml of chloroform This mixture
13 refluxed, with stirring and under nitrogen, for 3 hours
This product is taken up in 10 g of ice and 40 ml of HC1
{(10%) and then extracted with dichloromethane (3 times
100 ml} and the organic phase is dried and concentrated to
give 1 3 g of a colourless oil The product is purified by
flash chromatography {gradient 70/30 to 50/50
heptane/CH;Clz) to give 1 08 g (80%) of a white powder
{compound A5, see scheme 1)

Rf (60/40 heptane/CHaClz) = O 3

H NMR (CDCl;, 400 MHz),
0 9 ppm (3H, m) l10ppm to 13 ppm (5B, m), 1 4 ppm
(3H, m) 1 7 ppm (6H, m), 1 9 ppm (2H, m) 2 7 ppm (2H, d},
4 1 ppm (2H, t), 4 5 ppm (2H, q)
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Step 6
l g (3 09 mmol) of compound A5 (see scheme 1) is dissolved
in 5 ml of methanol, followed by addition of a solution of
0 185 g (4 64 mmol) of sodium hydroxide in 5 ml of water
This mixture is stirred at RT for 2 h After evaporating
off the methanol, the residue is taken up in CH;Cl, and an
identical volume of water is added, followed by addition of
concentrated (36%) hydrochloric acid to acidic pH, with
stirying The organic phase is dried over WNaz;80, and
concentrated to dryness to give 0 89 g (97%) of a white
powder {compound A, see scheme 1)

H NMR (CDCl;, 400 MHz),
0O 9ppm to 1 0 ppm (5H, m) 1 2 ppm (3H, m), 1 4 ppm (3H,
m), 1 6 ppm (6H, m) 1 9ppm (2H, m) 2 7 ppm (2H, d)
4 1 ppm (2H, £t) 4 5 ppm (2H, q)
Step 7
According to M9, 0 463 g (1 57 mmol) of 5-cyclohexylmethyl-
4-nitro-2-propyl-2H-pyrazole-3—-carboxylic acid (A) is
reacted with 0 269 g (1 57 mmol) of 2-aminoacetophenone
hydrochloride to give a crude amide of type C (see scheme
1)

MS (ES+), m/z = 413 04
Step 8
According to M12, 0 65 g (1 57 mmol) of the amide C (see
scheme 1) 1s refluxed in ethanol with 3 24 g (5 eq ) of tin
chloride dihydrate to give 0 092 g (14%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 364 90

H NMR (CDCl;, 400 MHz),
8 Oppm (2H, m) 7 5 ppm (34, m) 6 4 ppm {(1H, 8) 4 5 ppm
(2H, m) 4 1 ppm (2H, d) 2 7 ppm (2H, d) 1 9 ppm (2H, m)
17 ppm (6, m) 1 3 ppm to 0 8 ppm (8H, m)
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EXAMPLE 78
3-Cyclohexylmethyl-1l-propyl-5-pyrid-4-yl-6, 7-dihydro-I1H~
pyrazolo[4,3-e}[1,4)diazepin-B-one
(Rl = cyclohexylmethyl R2 = propyl R3 = 4-pyridyl)
Synthesis of the pyrazole see steps 1, 2, 5, 3 and 6 of
example 77
Step 7
According to M9, 0 464 g (1 57 mmol) of 5-cyclohexylmethyl-
4-nitro-2-propyl-2H-pyrazole-3-carboxylic acid (A) is
reacted with ©0 328 g (1 57 mmol) of 2-amino-l-pyrid-
4-ylethanone hydrochloride (J Med Chem , 38, 17, 3342-
3350, 1995 J MAmer Chem Soc , 67, 1468-1472, 1945) to
give a crude amide of type C (see-Scheme 1)

MS (ES+), m/z = 414 02
Step 8
According to M12, 0 59 g (1 43 mmol) of the amide C (see
gcheme 1) is refluxed in ethanol with 2 92 g (5 eq ) of tin
chloride dihydrate to give 0 101 g (15 4%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 366 38

H NMR (CDCly, 400 MHz)
8 7ppm (2H, d) 7 7 ppm (2H, d) 6 9 ppm (l1H, m) 4 5 ppm
{2H, m) 4 O ppm (2H, d) 2 7 ppm (2H, d) 1 8 ppm (3H, m)
1 7ppm (5, m) 1 0 ppm to 0 8 ppm (BH m)

EXAMPLE 79
3-Cyclohexylmethyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolof4,3-e][1,4)diazepin-8-one

(R1 = cyclohexylmethyl R2 = ethyl R3 = phenyl)

Synthesis of the pyrazole see steps 1 2, 5, 3 and 6 of

example 76
Step 5
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According to M4, 8 5 g (36 mmol) of compound A6 (see scheme
1) and 2 38 ml (18 mmol) of diethyl sulphate are introduced
into a round-bottomed flask and the mixture is then heated
at 125-130°C, with stirring and under nitrogen, for 4 h
After cooling to room temperature, 120 g of ice and 120 ml
of HCl1 (1 2N) are added and the resulting mixture is
stirred and then extracted with dichloromethane (3 times
250 ml1) The organic phase 1is dried and concentrated to
give 10 81 g of a brown oil This product is purified by
flash chromatography (9/1 cyclohexane/ethyl acetate) to
give 5 76 g (60%) of a white powder (compound A8, see
scheme 1)

Rf (B0/20 cyclohexane/ethyl acetate}) = 0 3

'H NMR (CDCl;, 400 MHz),
0 9ppm (2H, m} 1 2 ppm (4H, m) 1 4 ppm (SH, m), 1 6 ppm
(6H, m), 2 5 ppm (2H, d) 4 35 ppm (2H, q), 4 5 ppm (2H,
q) 6 6 ppm (1H, s)
Step 3
According to M3, 20 7 g (89 95 mmol} of copper(II)}) nitrate
hemipentahydrate (2 5 H;0) and 100 ml of trifluorcacetic
anhydride are introduced into a round-bottomed flask, this
mixture 1is stirred under nitrogen for 5 min and 17 g of
compound AB (see scheme 1) (80 87 mmol) dissolved in 100 ml
of chloroform are then added This mixture 1is refluxed,
with stirring and under nitrogen, for 5 hours This product
is purified by flash chromatography (98/2 CHaClz/acetone) to
give 20 g of a blueish o1l This product is taken up in
200 ml of HC1l (10%) and then extracted with ether (3 times
300 ml) and the organic phase is dried and concentrated to
give 16 81 g (70%) of a colourless oil (compound A5, see
scheme 1)

MS (ES+), m/z = 309 S0

Rf (70/30 heptane/CHsCl;) = 0 3
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'H NMR (CDCl;, 400 MHz),
1 Oppm (2H, m) 1 2 ppm (3H, m} 1 4 ppm (3H, m), 1 45 ppm
(3H, m} 1 7 ppm (6H, m) 2 8 ppm {(2H d) 4 3 ppm {(2H q)
4 5 ppm (2H, q)
Step 6
8 3g (33 80 mmol) of compound A5 (see scheme 1) are
dissolved in 40 ml of methanol, followed by addition of a
solution of 2 g (50 7 mmol) of sodium hydroxide in 40 ml of
water This mixture is stirred at RT for 2 h After
evaporating off the methanol, the residue is taken up in
CH»Cl, and an identical volume of water 1s added, followed
by addition of concentrated (36%) of hydrochloric acid to
acidic pH, with stirring The organic phase 1s dried over
NazS0, and concentrated to dryness to give 7 5 g (98%) of a
white powder (compound A see scheme 1)

H NMR (CDCl,;, 400 MHz),
l10ppm (2H, m) 1 2 ppm (3H, m) 1 5 ppm (3H, t) 1 7 ppm
{6H, m) 2 8 ppm (2H, d) 4 6 ppm (2H q) 8 55 ppm (1lH, m)

Step 7
According to M9, 0 281 g (1 8 mmol) of 5-cyclohexylmethyl-

2-ethyl-4-nitro-2H-pyrazole-3-carboxylic acid (A) is
reacted with 0 309 g (1 8 mmol} of 2-aminoacetophenone
hydrochloride to give a crude amide of type C (see sacheme
1)

MS (ES+), m/z = 399 60
Step 8
According to M12, 0 72 g (1 8 mmol) of the amide C (see
scheme 1} 1s refluxed in ethanol with 3 59 g (5 eq ) of tin
chloride dihydrate to give 0 132 g (21%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 350 9

1H NMR (CDCl;, 400 MHz},



b i R

a1

.
MY e ORI I

10

15

20

25

30

l4¢

7 9ppm (2H, m) 7 4 ppm (3H, m) 7 1 ppm (1H, m) 4 5 ppm
(2H, t) 4 0O ppm (2H, d) 2 6 ppm (2H, d) 1 9 ppm (3H, m)
l16ppm (5, m} 14 ppm (3H m) 1 1 ppm (3H, m} O 9 ppm
{2H, m)

EXAMPLE 80
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-pyrazolo-
[4,3-e][l,4]diazepin-8-ylidenecyanamide
(Rl = isopropyl R2 = ethyl R3 = tert-butyl)
Step 10
According to M13, 0 9% g (3 28 mmol) of 5-tert-butyl-
l-ethyl-3-i1sopropyl-6,7-dihydro-1H-pyrazeclco[4,3-e] [1,4]-
diazepin-8-thione 1s reacted with 0 0984 g of 80% sodium
hydride in refluxing THF for 1 h, followed by addition, at
room temperature, of 0 245 ml of methyl iodide The mixture
i3 refluxed for 2 h to give 1 14 g of the expected
methylsulphanyl G {(see scheme 1)

Rf (95/5 CH;Cl./acetone) = Q0 85

MS (ES+), m/z = 307
Step 11
1 g (3 26 mmol) of the methylsulphanyl G (see scheme 1) ia
reacted with 0 27 g (2 eq ) of cyanamide to give 0 825 g
{84%) of the expected product of type F {see Scheme 1}

Rf (95/5 CHyClz/methanol)} = 0 56

mp = 243°C

MS (ES+), m/z = 301

'H NMR {(CDCly, 400 MHz),
8 6 ppm (1lH, bs) 4 5 ppm (2H, q) 37 ppm (2H, bs)
32ppm (1H, m) 1 4 ppm (3H, t), 1 3 ppm (6H, d) 1 25 ppm
(9H, s)
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EXAMPLE 81
1-Ethyl-3-isopropyl-5-p-tolyl~6, 7-dihydro-1H-pyrazolo-
[4,3-e] [1,4]d1azepin-B8-ylidenecyanamide
(Rl = 1sopropyl R2 = ethyl R3 = p-tolyl)
5 Step 10
According to M13, 061lg (1 87 mmol) of l1-ethyl-
3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-e] [1,4]-
diazepin-8~thione 1s reacted with 0 056 g of 80% sodium
hydride in refluxing THF for 1 h, followed by addition, at
10 room temperature, of 0 14 ml of methyl iodide The mixture

is refluxed for 2 h to give 0 71 g of the expected
methylsulphanyl G (see scheme 1)
Rf (95/5 CHxClz/acetone) = 0 78
MS (ES+), m/z = 341
15 Step 11
0 64 g (1 87 mmol) of the methylsulphanyl G (see scheme 1)
183 reacted with 0 16 g (2 eq ) of cyanamide to give 0 43 g
(69%) of the expected product of type F (see Scheme 1)
Rf (95/5 CHCla/methanol) = 0 48
20 mp = 245°C
MS (ES+), m/z = 335 -
H NMR (CDCl,, 400 MHz),
8 8 ppm (1H, bs), 8 0 ppm (2H, d) 7 3 ppm (2H, d) 4 6 ppm
(2H, q) 4 15 ppm (2H, bs) 3 3 ppm (1H, m) 2 4 ppm (3H,
25 8) 1 5ppm (3H, t) 1 4 ppm (6H d)

EXAMPLE B2
1-Ethyl-3-isopropyl-5-(4-methoxyphenyl)-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[l,4)diazepin-8-one

30 (Rl = isopropyl R2 = ethyl R3 = 4-methoxyphenyl)
Step 7
According to M10, 3 18 g (14 mmol) of 2-ethyl-5-isopropyl-

4-nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with

1|
L
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2 B2 g (14 mmol) of 2-amino-1-(4-methoxyphenyl)ethanone

hydrochloride to give 4 7 g (90%) of an amide of type C ’55
(see Scheme 1) b(

MS (ES+), m/z = 375

'H NMR (CDCli, 400 MHz), -

8 0 ppm (2H, d) 7 7 ppm (1H, t) 7 O ppm (2H, d) 4 95 ppm
{(2H, d) 4 25 ppm (2H, q) 3 9ppm (3H, s) 3 55 ppm
(1H, m) 1 5 ppm (3H, t) 1 3 ppm (6H, d)
Step 8
According to M12, 4 7 g (12 S mmol) of the amide C (see
scheme 1) are refluxed in ethanol with 14 2 g of tin
chloride dihydrate to give 2 84 g (70%) of the expected
product D (see Scheme 1)

MS (ES+), m/z = 327

Rf (95/5 CHpCla/MeOH) = 0 22

mp = 150°C

'H NMR (DMSO, 400 MHz)
8 25 ppm (1H, t) 8 0 ppm (2H, d) 7 05 ppm (2H, d)
4 45 ppm (2H, q) 4 ppm (2H, d) 3 85 ppm (3H, s) 3 2 ppm
(1H, m) 1 35 ppm (3H, t), 1 3 ppm (6H, d)

EXAMPLE 83
Step 9
1-Ethyl-5- (4-methoxyphenyl)-3-methyl-6, 7-dihydro~-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-thione
(Rl = methyl, R2 = ethyl R3 = 4-methoxyphanyl)
22qg (7 4 mmol) of 1l-ethyl-5-(4-methoxyphenyl)-3-methyl-
6, 7-dihydro-1H-pyrazolol[4,3-e] [1,4]diazepin-8-one
are refluxed in toluene with 6 g (14 8 mmocl) of Lawesson’s
reagent to give 2 g (B87%) of an expected compound of type E
{sea Scheme 1)

Rf (95/5 CHzClz,/methanol) = 0 7

mp 209°C



k!

10

15

20

25

30

149

MS (ES+), m/z = 315
14 NMR (CDCls, 400 MHz), [)‘
8 35 ppm (1H bs) 7 95 ppm (2H, d) 6 95 ppm (2H, d)

4 B ppm (2H, q) 4 15 ppm (2H, bs) 3 9 ppm (3H, s)
2 4 ppm (3H, 8) 1 5 ppm (3H, t)

EXAMPLE 84
1-Ethyl-3-methyl-5-(4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazola{4,3-e][1,4]diazepin-B8-ylidenecyanamide
(Rl = methyl R2 = ethyl R3 = 4-methoxyphenyl)
Step 10
According to M13, 1 75 g (5 6 mmol) of 1l-ethyl-5-(4-
methoxyphenyl)-3-methyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [1,4]diazepin-8~thione are reacted with 0 23 g of 60%
sodium hydride in refluxing THF for 1 h, followed by
addition, at room temperature, of 0 42 ml of methyl iodide
The mixture is refluxed for 2 h to give 2 g (100%) of the
expected methylsulphanyl G (see Scheme 1)

REf (95/5 CHaCl;/methanol) = 0 86

MS (ES+), m/z = 329
Step 11
2g (6 1 mmol) of the methylsulphanyl G (see Scheme 1) are
reacted with 0 52 g (2 eq ) of cyanamide to give 1 33 g
(68%) of the expected product of type F (see scheme 1)

Rf (95/5 CHyCl;/methancl) = 0 S

mp = 265°C )

MS (ES+), m/z = 323

14y NMR (DMSO, 400 MHz),
9 45 ppm (1H, bs), 8 1 ppm (2H, d) 7 1 ppm (2H, d)
4 45 ppm (2H, q) 4 15 ppm (2H, bs) 3 85 ppm (3H, s},
2 3 ppm (3H, s) 1 35 ppm (3H, t)
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3-Isopropyl-5-(4-methoxyphenyl) -1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-one 'b6
(Rl = isopropyl R2 = propyl R3 = 4-methoxy-phenyle) t}(
Step 7
According to M10, 3 38 g (14 mmol) of 5-isopropyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic acid (A) are reacted with
2829 (14 mmol) of 2-amino-1-{4-methoxyphenyl)ethanone
hydrochloride to give 4 58 g (84%) of an amide of type C
(see scheme 1)

MS (ES+), m/z = 389

'H NMR (CDCl;, 400 MHz),
8 0ppm (2H, d) 7 7 ppm (1H, t), 7 0 ppm (2H, d) 4 95 ppm
(2H, d) 4 2 ppm (2H, q) 3 9 ppm (3H, s), 3 55 ppm (1lH,
m) 19 ppm (2H, m) 1 3 ppm (6H, d), 0 95 ppm (3H, t)

Step 8
According to M12, 4 58 g (16 mmol) of the amide C (see

scheme 1) are refluxed 1in ethanol with 13 3 g of tin
chloride dihydrate to give 2 92 g (73%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 341

1H NMR (DMSO, 400 MHz),
8 2 ppm (1H, t) 68 0 ppm (2H, d) 7 05 ppm (2H, d} 4 4 ppm
(24, Q) 4 0O ppm (2H, d) 3 85 ppm (3H, s), 3 2 ppm (1H,
m) 18 ppm (2H, m) 1 3 ppm (6H, d}) 0O B5 ppm (3H, t)

Rf (90/10 CHxClz/acetone) = 0 37

mp = l42°C

EXAMPLE 86

3-tert-Butyl-l-ethyl-5- (4-methoxyphenyl)-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-0one

(Rl = tert-butyl R2
Step 7

ethyl R3 = 4-methoxyphenyl)
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According to M10, 3 38 g (14 mmol) of S5-tert-butyl-2-ethyl-
4-nitro-2H-pyrazole-3-carboxylic #cid (A) are reacted with
28 g (14 mmol) of 2-amino-1-(4-methoxyphenyl)ethanone
hydrochloride to give 4 92 g (90%) of an amide of type C
(see scheme 1)

MS (ES+), m/z = 389

'H NMR (CDCl3; 400 MHz),
8 0 ppm (2R, d}) 7 4 ppm (1H, bs} 7 0 pm (2 d) 4 9 ppm
(24, d) 4 2 ppm (2H, q) 3 9 ppm (3H, 3) 1 5 ppm (3H, t)
1l 4 ppm {SH, =)
Step 8
According to M12, 4 92 g (13 mmol) of the amide C (see
scheme 1) are refluxed in ethanol with 14 3 g of tin
chloride hydrate to give 2 1 g (49%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 341

Rf (90/10 CHzCl;/acetone) = 0 32

mp = 180°C

'H NMR {(DMSO, 400 MHz),
8 3 ppm (1H, t) 8 O ppm (2H, d}) 7 1 ppm (2H, d) 4 4 ppm
(2H q) 4 0 ppm (2H d) 3 B5 ppm {(3H, s) 1 45 ppm (9H,
s), 1 35 ppm (3H, t)

EXAMPLE B7
3-tert-Butyl-5-(4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1,4]diazepin-8-one

(Rl=tert-butyl R2=propyl R3=4-methoxyphenyl)

Step 7

According to M10, 3 57 g (14 mmol) of 5-tert-butyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic acid (A) are reacted with
282 g (14 mmol) of 2-amino-l1l-(4-methoxyphenyl)ethanone
hydrochloride to give 5 g (89%) of an amide of type C (see

scheme 1)
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MS (ES+), m/z = 403

'H NMR (CDCls, 400 MHz), De?
B Oppm (2H, d) 7 4 ppm (1H t) 6 95 ppm (2H, d) 4 9 ppm
(2H, d} 4 1 ppm (2H, q) 3 9 ppm (3H, s) 1 9 ppm (2H, m)
l1 4 ppm (9H, s) 0 9 ppm (3H, t)
Step 8
According to M12, 5 g (12 mmol) of the amide C (see scheme
1) are refluxed 1in ethanol with 14 g of tin chloride
dihydrate to give 2 77 g (63%) of the expected product D
(see scheme 1)

MS (ES+), m/z = 355

Rf (90/10 CH,Cl,/acetone) = 0 37

mp =167°C

'H NMR (DMSO, 400 MHz),
8 3 ppm (1H, t}] 8 0 ppm (2H, d) 7 1 ppm (2H, d) 4 4 ppm
{(2H, q) 4 0O ppm (2H, d) 3 85 ppm (3H, s) 1 8 ppm (2H,
m) 1 4 ppm (9H, &) O 85 ppm {(3H, t)

EXAMPLE 88
1-Ethyl~3-methyl-5-(4-hydroxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]diazepin-8-ylidenecyanamide
(Rl = methyl R2 = ethyl R3 = 4—ﬁ§droxypheny1)
04g (1 24 mmol) of l-ethyl-3-methyl-5-(4-methoxyphenyl)-
6, 7-dihydro-1H-pyrazolo[4,3-e] [1 4]diazepin-8-ylidene-
cyanamide is refluxed in dichloromethane with 31 ml of a
molar solution of BBr; in dichloromethane to give 0 14 g
(37%) of the expected product

MS (ES+) m/z = 309

mp = 300C

Rf (90/10 CH2Clz/MeOH) = 0 55

'H NMR(DMSO, 400 MHz),
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10 15 ppm (1H, ) 9 45 ppm (1H, bs) 8 0 ppm (2H, d)
6 9 ppm (2H, d) 4 45 ppm (2H, q) 4 1 ppm (2H, bs)
3 ppm (3H, s} 1 35 ppm (3H t)

“XAMPLE 89
{t} 3~-sec-Butyl-l-ethyl-5-(4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e] [(1,4]diazepin-8-onq
(Rl=sec-butyl R2=ethyl R3=4-methoxyphenyl)
Step 7
According to M10, 3 38 g (14 mmol) of 2-ethyl-5-sec-butyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) are reacted with
2 82¢g (14 mmol) of 2-amino-1-(4-methoxyphenyl)ethanone
hydrochloride to give 4 69 g (86%) of an amide of type C
{see scheme 1}

MS (ES+), m/z = 389

'H NMR (CDC1l,, 400 MHz),
8 0ppm (2H, d) % 7 ppm (1H, t) 7 O ppm (2H d) 4 95 ppm
(2H, d) 4 3 ppm (2H, q) 3 9 ppm (3H, s) 3 4 ppm (1lH, m)
1 85 ppm (1lH m) 1 65 ppm (1H, m) 1 5ppm (3H, ¢t)
1l 3 ppm (3H, d) 0 9 ppm (3H, t)
Step 8
According to M12, 4 69 g (12 mmol) of the amide C (see
scheme 1) are refluxed in ethanol with 13 6 g of tin
chloride dihydrate to give 2 B5 g (69%) of the expected
product D (see scheme 1)

MS (ES+), m/z = 341

'H NMR (DMSO, 400 MHz),
8 25 ppm (1H, t) 8 ppm (2H, d) 7 05 ppm (2H, d) 4 45 ppm
(2H, q) 4 ppm (2H, d) 3 8 ppm (3H, s) 3 ppm (1H, m)
175 ppm (1H m) 165 ppm (1H, m) 1 35 ppm (3H, t)
1 25 ppm (3H, d) 0 8 ppm (3H, t)

REf {90/10 CHaCl;/acetone) = 0 29

mp = 50°C

A
5



10

15

20

25

30

154

EXAMPLE S0
(1) 3-sec-Butyl-5- (4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3~e] [1,4]diazepin-B-one
(Rl = sec-butyl R2 = propyl R3 = 4-methoxy-phenyle)
Step 7
According to Ml10, 3 57 g (14 mmol) of 5-sec-butyl-4-nitro-
2-propyl-2H-pyrazole-3-carboxylic acid (A) are reacted with
282g (14 mmol) of 2-amino-1-(4-methoxyphenyl)ethanone
hydrochloride to give 4 77 g (85%) of an amide of type C
(see scheme 1)

MS (ES+), m/z = 403

'H NMR (CDCly, 400 MHz),
8 O ppm (2H, d} 7 7 ppm (1H, t) 7 0 ppm (2H, d), 4 95 ppm
(2H, d) 4 2 ppm (2H, ) 3 9 ppm (3H s) 3 4 ppm (1lH, m)
1 9ppm (3H, m) 1 6 ppm (1K, m} 1 3 ppm (3H, d) 0 9 ppm
(6H, m)
Step 8
According to M12, 4 77 g (12 mmol) of the amide C (see
acheme 1) are refluxed in ethanol with 13 4 g of ¢tin
chloride dihydrate to give 2 37 g (56%) of the expscted
product D (see scheme 1)

Rf (90/10 CHzCl;/acetone) = 0 37

mp =B5°C

MS (kS+), m/z = 355

'H NMR (DMSO 400 MHz),
8 25 ppm (1H, t) 8 0 ppm (2H, d) 7 05 ppm (2H, d)
4 4 ppm (2H, q) 4 0 ppm (2H, m), 3 8 ppm (3H, s) 3 0 ppm
(1H, m) 1 75 ppm (3H, m) 1 65 ppm (1H m) 1 25 ppm (3H,
d) 08 ppm (6H, m)

EXAMPLE 91
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1-Ethyl-3-methyl-5-(3,4, 5-trimethoxyphenyl)-6, 7-dihydro-1H-
pyrazolo{4, 3-e][1,4]diazepin-B-one M@
(Rl = methyl R2 = ethyl R3 = 3,4,5-trimethoxyphenyl)
Step 7
According to M10, 0 153 g (0 77 mmol) of 2-ethyl-5-methyl-
4-nitro-2H-pyrazole-3-carboxylic acid (A) 1s reacted with
0 246 g (0 77 mmol} of 2-amino-1-(3,4,5-trimethoxyphenyl)-
ethanone hydrochloride (78%) (J Org Chem , 38, 3571-3575,
1973) to give 0 313 g (83%) of an amide of type C (see
scheme 1)

Rf (CH2Clz2/MeOH 95/5) = 0 78

'H NMR (CDC1;, 400 MHz),
B O ppm (1H, bs) 7 2 ppm (2H, d) 5 0 ppm (2H, d), 4 3 ppm
(2H, q) 3 9 ppm (9H s) 2 6 ppm (3H, s} 1 5 ppm (3H, t)
Step 8
According to M12, 0 26 g (0 64 mmol) of the amide C (see
scheme 1) is refluxed in ethanol with 0 72 g of tin
chloride dihydrate to give 0 13 g (57%) of the expected
product D (see scheme 1)

Rf (95/5 CHCl/MeCH) = 0 52

mp = 208°C

MS (ES+), m/z = 359

!4 NMR (DMSO, 400 MHz),
8 25 ppm (1H, ¢t) 7 3 ppm (2H, 8s) 4 45 ppm {(2H, q)
4 0 ppm (2H, d) 3 9 ppm (6H, s) 3 7 ppm (3H, s), 2 3 ppm
(3H, s) 1 35 ppm (3H, t)

EXAMPLE 92
1-Ethyl~5-(3-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H~
pyrazolo [4 3-e][l,4]diazepin-8-one

(Rl = methyl R2 = ethyl R3 = 3-hydroxyphenyl)

0 4g (1 34 mmol) of 1l-ethyl-5-(3-methoxyphenyl)-3-methyl-
6, 7-dihydro-1H-pyrazolo[4,3-e] (1,4]diazepin-8-one is
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refluxed 1in dichloromethane with 33 5ml of a molar \}kjit\
solution of BBrsy in dichloromethane to give 0 075 g (20%)
of the expected product
MS (ES5+) m/z = 285
mp = 204C
Rf (90/10 CHaCl;/MeOH) = 0 55
'H NMR (DMSO, 400 MHz),
9 65 ppm (1lH s) B 25 ppm (1H, m) 7 45 ppm (2H, m)
7T 3 ppm (1H, m) 6 9 ppm (l1H, m) 4 4 ppm (2H, q) 3 95 ppm
(2H, d) 2 3 ppm (3H, s) 1 35 ppm (3H, t)

EXAMPLE 93
1-Ethyl-5-({2-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazoloi4,3-e][1,4)diazepin-B-one
(Rl = methyl R2 = ethyl R3 = 2-hydroxyphenyl)
04g (1 34 mmol) of 1l-ethyl-5-{(2-methoxyphenyl)-3-methyl-
6, 7-dihydro-1H-pyrazolo[4,3-e](1,4]diazepin-8-one is
refluxed 1in dichloromethane with 33 5 ml of a molar
solution of BBr3 in dichloromethane to give 0 070 g (19%)
of the expected product

MS (ES+) m/z = 285

mp =220C

Rf (90/10 CHaClz/MeOH) = 0 7

'H NMR (DMSO, 400 MHz),
14 0 ppm ({(lH, s) B 35 ppm (1H, m) 7 8 ppm (1H, m)
7 4 ppm (1H, m} 7 O ppm (2H, m) 4 45 ppm (2H, q) 4 2 ppm
(24, d) 2 3 ppm (3H, s) 1 35 ppm (3H, t)

EXAMPLE 94
1-Ethyl~5-{4-hydroxyphenyl)-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4])diazepin-8-one

(Rl = 1sopropyl R2 = ethyl R3 = 4-hydroxyphenyl}
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05g {1 53 mmol) of l-ethyl-5-(4-methoxy-phenyl) -3~ L)Qg;l/
isopropyl-6, 7-dihydro-1H-pyrazolo[4, 3-e][l,4]}ldiazepin—-8-one
i3 refluxed in dichloromethane with 3B ml of a molar
solution of BBr3 in dichloromethane to give 0 23 g (48%) of
the expected product

MS (ES+) m/z = 313

mp = 230°C

Rf (90/10 CH;Clz/MeOH) = Q0 27

R NMR (DMSO 400 MHz),
10 0 ppm (1H, s} 8 2 ppm (1H, ¢t) 7 85 ppm (2H, d)
6 B5 ppm (2H d) 4 4 ppm (2H q) 3 9 ppm (2H d) 3 2 ppm
(H, m}) 1 35 ppm (3H, t) 1 3 ppm (6H, d)

EXAMPLE $5
5-(4-Hydroxyphenyl}-3-isopropyl-l-propyl-6,7-dihydro-1H-
pyrazoloi4,3-e] (1,4 )diazepin-8-one
(Rl = isopropyl R2 = propyl R3 = 4-hydroxyphenyl)
05g (1 47 mmol) of 5-(4-methoxyphenyl)-3-isopropyl-1-
propyl-5-6, 7-dihydro-1H-pyrazolo[4,3-e] (1 d]ldiazepin-8-one
is refluxed in dichloromethane with 37 ml of a molar
solution of BBrj in dichloromethane to give 0 2 g (42%) of
the expected product

MS (ES+) m/z = 327

mp = 230°C

Rf (90/10 CH2Cl,/MeOH) = 0 38

H NMR (DMSO, 400 MHz),
10 0 ppm  (1lH s) 8 2 ppm (1H, ¢t) 7 85 ppm (2H, d)
6 85 ppm (2H, d) 4 4 ppm (2H q) 3 9 ppm (2H, d) 3 2 ppm
(1K, m)} 1 8 ppm (2H m) 1 3 ppm (6H, d) O 85 ppm (3H, t)

EXAMPLE 96
3-tert-Butyl-1l-ethyl-5-(4-hydroxyphenyl)-6 7-dihydro-1H-

pyrazolo[4,3-e]l[1 4]diazepin-8-one
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(Rl = tert-butyl RZ = ethyl R3 = 4-hydroxyphenyl)
05g (1 47 mmol) of 1-tert-butyl-5-(4-methoxyphenyl)-3-
1sopropyl-6 7-dihydro-1H-pyrazolo[4,3-e]l[l,4)diazepin~-8-one
13 refluxed in dichloromethane with 1 4 ml} of BBry to give
0 29 g (60%) of the expected product

MS (ES+) m/z = 327 -

mp = 264°C

Rf (90/10 CHxCl;/MeOH) = 0 4

'H NMR (DMSO, 400 MHz),
10 0 ppm (1H, s) 8 2 ppm (1H, t) 7 85 ppm (2H, d)
6 85 ppm (2H, d) 4 4 ppm (2H q) 3 9 ppm (2H d} 1 4 ppm
{9H, s) 1 3 ppm (3H, t)
EXAMPLE 97
3-Ethoxymethyl-l-ethyl-5-phenyl-6, 7T-dihydro-1H-pyrazolo-
[4,3-e]l[1,4]diazepin-B-one
(Rl = ethoxymethyl: R2 = ethyl R3 = pHenyl)

Step 19
8 1g (22 mmol) of compound R (see scheme 3) are reacted

with 49 ml of ethylene glycol and 0 81 g (4 3 mmol) of
para-toluenesulphonic acid wmonohydrate in 170 ml of
toluene After 48 hours about 40 ml of water have been
removed (Dean-Stark apparatus) The reaction mixture 1is
treated with saturated NaHCO; solution and water and the
phases are then allowed to separate by settling The
organic phase 1s dried over Na;SO, and concentrated The oil
obtained 1is chromatographed on ailica with an 80/20
cyclohexane/EtOAc mixture to give 6 6 g (73%) of the

expected compound S8 (see scheme 3)

Rf (70/30 cyclohexane/EtOAc) = 0 28
MS (ES+), m/z = 418 9
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!H NMR (CDCl,, 400 MHz),
7 3-7 55 ppm (6H, m) 4 4-4 5 ppm (4H m) 4 1 ppm (2H, q)
3 8ppm (4H, m) 1 5 ppm (3H, t) 1 4 ppm (3H, t)
Step 20
l15g (3 6 mmol) of compound S (see scheme 3) are reacted
with 4 3 ml (8 6 mmol) of a 2M solution of lithium
borohydride 1in THF, 1in 25 ml of anhydrous THF After
12 hours at room temperature, the reaction mixture 1s
extracted with water and diethyl ether The organic phase
is dried over Na;SO, and concentrated to give 1 2 g (96%) of
the expected compound T (see scheme 3)

Rf (95/5 CH;Clz/MeOH) = 0 17

MS (ES+), m/z = 347

'H NMR (DMSO, 400 MHz),
8 65 ppm (l1H, m) 7 3-7 5 ppm (54, m} 4 9 ppm (lH t)
4 4 ppm (2H, d) 4 3 ppm (2H gq) 4 05 ppm (2H, t) 4 0 ppm
(2H, s) 3 8 ppm (2H, t) 3 7 ppm (2H d) 1 2 ppm (3H, t)
Step 21
03 g (09 mmol) of compound T (see scheme 3) 1s reacted
with 15 ml of ethanol and 15 ml of 6N HCl at 80 C After
12 hours, the reaction mixture 1is concentrated and the
residue obtained is extracted with water and
dichloromethane The organic phase 1s dried over Na;SO, and
concentrated and then chromatocgraphed on silica using an
elution gradient of from 100% dichloromethane to a 95/5
dichloromethane/MeOH mixture to give 0 023 g (8 5%) of the
compound D (see scheme 3) (RB = ethyl)

REf (95/5 CH3Cla2/MeOH) = 0 27

MS (ES+), m/z = 313

'H NMR (CDCl;, 400 MHz},
7 9ppm (2H, m) 7 45 ppm (3H, m) 6 0 ppm (1H, m)
4 75 ppm (2H s) 4 6 ppm (2H, q) 4 15 ppm (2H, d)
3 65 ppm (28, q) 1 5 ppm (3H, t) 1 25 ppm (3H, t)

#

L)PNO‘
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EVALUATION OF THE BIOLOGICAL ACTIVITY OF THE COMPOUNDS OF
THE PRESENT INVENTION

Evaluation of the in vitro activity of the compounds of the
examgles

The capacity of the compounds of formula (I) of the
invention to inhibit cyclic nucleotide phosphodiesterases 1is
evaluated by measuring their ICsy (concentration needed to
inhibit 50% of the enzymatic activity) In the case of PDEA
enzymes, this value 1s compared to the ICsq value for

rolipram, a reference inhibitor for PDE4 enzymes

The type 4 phosphodiesterases are obtained from a cytosolic
preparation extracted from a cell line of human origin,
U937 according to the method adapted from T J Torphy et
al 1992, J Pharm Exp Ther 263 1195-1205

The other types of phosphodiesterase are obtained during a
partial puraification by FPLC on a Mono @ column (anion
exchange column) according to a method adapted from Lavan
B E, Lakey T , Houslay M D Biochemical Pharmacology.,
1989 38(22) 4123-4136 and Silver P J et al , 1988 Eur
J Pharmacol 150 85-94, either starting with cell lines
of human origin for PDEl (monocyte line TPHl) and PDES
(line derived from an adenocarcinoma MCF7), or starting
with dog aorta for PDE3 or, for human PDE3A, starting with
a cloning of genes in SF21 1insect cells into baculovirus,
according to the method adapted from Luckow, V A et al ,
1991 in Recombinant DNA Technology & Applications , eds
Prokop, Bajpai, R K & Ho, C S, pp 97-152
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Table 1
Example |ICyg Example | IC.o Example [ICsy (pM) |Example ICsp

(M) (uM) (M)
1 0 0049 |25 0 0024 |50 0 016 15 0 0049
2 0 0009826 0 0056 |51 0 06 76 0 0082
K} 0 00012}27 0 0038 |52 0 00065 {77 0 21
4 0 0084 |28 0 090 53 0 26 78 0 021
5 0 39 29 0 33 54 0 24 79 0 011
6 0 42 30 0 30 55 0 0017 80 0 00022
7 0 13 31 0 19 56 0 50 8l 0 00054
8 0 21 32 0 13 57 0 00013 |82 0 062
9 0 15 33 0 11 58 0 14 83 0 10
10 1 29 34 0 0047 |59 0 51 84 0 060
11 0 12 35 0 00070|60 0 58 85 0 20
12 0 10 36 0 00039(61 0 0079 86 0 31
13 0 13 31 0 00097|62 0 26 87 0 041
14 0 081 38 0 65 63 0 0050 88 0 0021
15 0 52 39 0 0091 |64 0 0046 89 0 033
16 0 42 40 0 0082 |65 0 0015 90 0 193
17 0 0059 |41 0 011 |66 0 00063 |91 0 90
18 0 10 42 0 010 67 0 0010 92 0 092
19 0 087 43 0 048 68 0 0062 93 0 0074
20 0 099 44 0 0011 |69 0 013 94 0 0021
21 0 0026 [45 0 0026 |70 0 011 95 0 015
22 0 o028 46 0 00084|71 0 035 96 0 0049
23 0 042 47 0 021 72 0 o018 97 1 58
24 0 078 48 0 0081 |73 0 00073

49 0 032 74 0 0054 Rolipram|0 859

Examination of the results of Table 1 shows that the
products of the invention tested in the atudy generally

5 inhibit the PDE4 enzyme of human origin much more
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effectively than rolipram, and 1in certain cases these
products are between 3 000 and 4 000 times more active than
rolipram

Evaluation of the in vivo activity of the compounds of the

invention

in vivo THNFa Model in Wiatar rats

TNFa is a cytokine which plays a central role in the
mechanisms of inflammation 1Its production can be induced
by an injection of lipopolysaccharide (LPS) It has been
shown that the increase in intracellular cAMP, produced in
particular by PDE4 inhibitors, decreases the production of

TNFa in in vitro and in vivo models It is thus a matter
here of quantifying in vivo the anti-inflammatory potential
of the compounds of the invention administered orally
{p o) by measuring the inhibition of the production of
TNFa in the plasma of rats, these rats having received an
intraperitoneal (1 p ) 1injection of lipopolysaccharide
(LPS) The treatment with the compounds of the invention or
the vehicle are [sic] administered orally to male Wistar
rats, 30 min before the injection of LPS The rats are
sacrificed 90 min after the stimulation with LPS, the blood
18 collected onte EDTA and the TNFa concentration 1s
measured in each plasma sample Most of the compounds of
the invention and in particular the compounds hereinbelow

showed excellent activity in this model

1-Ethyl-5- (4-methoxyphenyl)-3-methyl-6 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]Jdiazepin-8-one,
5-(4-Aminophenyl)-l-ethyl-3-methyl-6 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]ld1azepin-8-one,
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3-Methyl-5-phenyl-1-propyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1, 4]diazepin-8-one,
1-(2-Hydroxyethyl)-3-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1 4]diazepin-8-one
1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo-
[4,3-€][1, 4]d1iazepin-8-thione,
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-iH-pyrazolo-
[4,3-e][l,4]drazepin-B-0ne,
3~tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro~-l1H-pyrazolo-
[4,3-e] [1 4]diazepin-B8-0One,
1-Ethyl-3-methyl-5-p-tolyl-6, 7T-dihydro-1H-pyrazolo-
[4,3-€][1, 4]d1azepin-8-one, "
5-{3-Aminophenyl)-1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-¢][1, 4]diazepin-8-one,

3=-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

e][l,4]diazepin~8~-thione
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo-
[4,3-2]{1,4)diazepin-8-thione
5-{4-Aminophenyl)-3-tert-butyl-l1-ethyl-6, 7-dihydro~1H-
pyrazolo([4,3~e)[1 4)diazepin-8-one,
1-Ethyl-5~({4-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-one,
5~Cyclohexyl~-l-ethyl-3-methyl-6, 7-dihydro-1H-pyrazolo-
[4,3-e][1l,4])diazepin-8-0ne,
1-Ethyl-3-methyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo-
[4,3-e]l[1l,4]diazepin-8-0ne,
5-tert-Butyl-l-ethyl-3-methyl-4,5, 6, 7-tetrahydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-one,
3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro~-1H~pyrazolo-
[4,3-e][1,4]diazepin-B-0ne,
5-tert~Butyl-l-ethyl-3-isopropyl-6 7-dihydro-1H-
pyrazolo{4,3-e][1,4)diazepin-8-one,
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1-Ethyl-3-1isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo-
[4,3~e] [1 4]diazepin-B-one,
4-(1-Ethyl-3-isopropyl-8-oxo-1, 6,7, 8~tetrahydro-
pyrazolo(4,3-e][1,4}diazepin-5-yl)benzonitrile,

5-(2 4-Dimethoxyphenyl)-l-ethyl-3~isopropyl~-6,7-dihydro-1H-
pyrazolo[4 3-~e] [l 4]diazepin-8-cne
S-tert-Butyl-3-isopropyl-1-propyl-6,7-dihydro-1H-pyrazolo-
[4,3-e)[1 4]diazepin-8B-one,
3-Isopropyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-pyrazoloi4, 3-
e)[1l,4]diazepin-8-one
4-{3-Isopropyl-8-oxo-l1-propyl-1,6,7,8-tetrahydro-pyrazolo-
[4,3~e][1,4]diazepin-5-yl)benzonitrile,
3-tert-Butyl-1l-ethyl-5-p-tolyl-6, 7~dihydro-1H-pyrazolo[4, 3-
el [l,4)dirazepin~8-one,

4-(3-tert-Butyl-l-ethyl-f8-oxo-1 6 7 B-tetrahydropyrazolo-
[4,3-e])[1,4]dlazepin-5-yl)benzonitrile,
1-Ethyl-3-methyl-5-phenyl-1, 6~dihydropyrazolo-

[4,3-e] [1 4]diazepin-8-ylcyanamide,
1-Ethyl-3-isopropyl-5-phenyl-6, 7~dihydro~1H~pyrazoclo-
[4,3-e]l [l 4]diazepin-B8-ylidenecyanamide,

{t) 3-sec-Butyl-l-ethyl-5-phenyl-6 7-dihydro-lH-pyrazolo-
[4,3-e][1,4])diazepin-B-one,

(t) 3-sec-Butyl-l-ethyl-5-pyrid-4~-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[l,4)diazepin-8-cne,

(1) 3-sec-Butyl-l-propyl-5-pyrid~4-yl-6, 7-dihydro-1H-
pyrazolo(4,3-e] [1,4]diazepin-8-0ne,
3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo-
[4,3-€e]l[l,4)diazepin-B8-0one,
3-Cyclohexyl-1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo-
[(4,3-e][1l,4]diazepin-8-0ne

References

Chen, Y L, Le Vraux, V Giroud, J P and Chauvelot-

Moachon L (1994) Anti-tumor necrosis factor properties of
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non-peptide drugs in acute-phase responses Eur J

Pharmacol 271 (2-3) 319-27

Prabhakar, U , Lipshutz, D O’ Leary Barthus, J , Slivjak,
J, Smith III E F, Lee, J C and Esser K M (1994)

Characterization of cAMP-dependent iphibition of LPS-
induced TNFa production by rolipram a specific
phosphodiesterase IV {PDE IV) inhibitor Int J

Immunopharmacol , 16 (10), B805-816

Model of eosinophilia in rats

The studies carried out using this experimental model have
the aim of evaluating the inhibitery activity of the
compounds of the invention on the afflux of inflammatory
cells and in particular of eosinophils in the lumen of the
bronchotracheal tree of rats Ecainophils play a major role
in the physiopathplogy of asthma in man by releasing into
the pulmonary parenchyma pro-inflammatory mediators such as
leukotrienes, specific proteins and enzymes (ECP, EPO, MBP)
and cytokines The massive recruitment of this cell type in
the aerial pathways of an asthmatic leads to a gradual
degradation of the pulmonary tissue, which explains the
bronchial hyperreactivity, the chronic aspect of the
disease and the exacerbations in the absence of treatment

This model uses Brown Norway rats, which have the
particular feature of producing, like atopic patients, high
levels of immunoglobulin E (IgE} 1in response to a
sensitization by an antigen The protocol used involves two
sensitizations with ovalbumin with a fourteen~day interval,
followed by a challenge seven days later with an ovalbumin
aerosol 48 hours after the antigenic c¢hallenge, the
animals undergo bronchoalveolar lavage under anaesthesia in

order to collect the infiltrate of inflammatory cells on

1%
&
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the lungs These cells are then counted and differentiated
according to morphological criteria The producta of the
invention are administered orally 1 hour before the
antigenic challenge Most of the compounds of the present
invention tested in this model also demonstrated excellent

activity

References
Corrigan et al (1992) Immunology today 13 501-507
Elwood et al (1995) Inflamm Res 44 B83-86

Model of neutrophilia in mice

The studies carried out using this experimental protocol
have the aim of evaluating the modulatory action of the
compounds of the invention on the afflux of pro-inflammatory
cells (early phase) in the lumen of the bronchotracheal tree
of mice This cellular afflux follows a stimulation
mimicking a Dbacterial infection (bacterial lipopoly-
saccharide or LPS) This early inflammatory stage is the
result of a combination of events, the main ones of which
are the synthesis and release of stimulatory factors (TNFal)
and chemotactic factors (IL-8%), the increase in vascular
permeability in the bronchotracheal microcirculation, and
the infiltration of polymorphonuclear neutrophilsii!
concomitant with the exudation of plasma proteins into the

pulmonary tissues

This pathological process is found in chronic obstructive
bronchopneumopathy (or COPD), in which the neutrophil, in
concert with the macrophage, plays a key role in

establishing the amplification of the recruitment of the

- X
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neutrophils themselves, but also in the destructuring of
pulmonary tissues (decline in pulmonary functions), the
hypersecretion of bronchotracheal mucus (congestion of the
aerial pathways}, tissue inflammation {release of
inflammatory mediators and free radicals) and increase in
the basal tonus of pulmonary smooth muscle fibres (chronic
respiratory gene) Most of the compounds of the present
invention tested in this model demonstrated excellent

activity

References

! SUTER P M , SUTER S , GIRARDIN E , ROUX-LOMBARD P , GRAU
G E and DAYER J -M 1992 High bronchoalveclar levels of
tumor necrosis factor and its inhibitors, interleukin-l,
interferon and elastase, in patients with adult respiratory
distress syndrome after trauma, shock or sepsis Am Rev
Respir Dis 145 1016-1022

11 MARTIN T R and GOODMAN R B 1999 The role of chemokines
in the pathology of the acute resplratory distress
syndrome Chapter 6 in Chemokines in disease Biology and
clinical research edited by C A Hébert, Humana Press

Inc , Totowa, NJ
i1 REPINE J E and BEEHLER C J 1991 Neutrophils and the

adult respiratory distress syndrome two interlocking

perspectives Am Rev Respir Dis 144 251-252

Jejunal inflammation and saptic shock induced by E coll

lipopolysaccharide in rats

oQY
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Lipopolysaccharide (LPS) from Escherichia coli administered

%4

intravenously to fasted male Wistar rats induces an \j:? ;

inflammation of the jejunum two hours later

Male Wistar rats (200-280 q) fasted (18 h), from the Sté
Janvier Le-genest-S5t Isle, Mayenne, France are used in
these experiments

The compounds to be tested are suspended in a vehicle (1%

methylcellulose (95% v/v) + polyethylene glycol 400 (5%

v/v)) They are then administered orally (5 ml/kg) using a

stainless steel probe, one hour before administration of

the inducing agent (LPS) The groups of animals are

distributed in the following manner

- Negative controls p o vahicle + serum iv
physiological saline

- Positive controls p o vehicle + LIPS

- Treated p o compound + LPS

The lipopolysaccharide (LPS), endotoxin from Escherichia

coll (serotype 0127 B8) is then injected intravenously

(caudal vein) at a dose of 40 mg/kg (5 ml/kg) to conacious

rats maintained under slight support

Two hours later, the animals are sacrificed, the abdomen 1is

opened and a 10 cm section of Jjejunum (30th to 40th after

the pylorus) is taken, cut in the direction of its length,

mopped and weighed

The macroscopic attack i1s evaluated (0 = none, 1 = slight,

2 = moderate, 3 = severe)
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After weighing, the segment is fixed onto a flat surface
and measurements of the percentage of hyperhemiated

surfaces are made using an image analyser

Immediately after analysis, the tissue i1s deposited in
10 ml of Drabkin reagent to determine the haemoglobin
content of the tissue (colorimetric assay 24 hours later)

Most of the compounds of the present invention tested in

this model demonstrated excellent activity

Lipopolysaccharide (LPS) Sigma, reference L-3880, France

Polyethylene glycol M W 400 Sigma, reference P-3265

Haemoglobin content of the jejunum Sigma kit, Total

heamoglobin, reference 525-A

Main referance
Cardelus Ignasl et al European Journal of Pharmacology 299
(1996) 153-159
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CLAIMS

1l Compound of formula I below

in which
Rl 1s chosen from the following groups
hydrogen

linear or branched alkyl containing from 1 to 6

carbon atoms

cycloalkyl containing from 3 to 6 carbon atoms

alkylcycloalkyl comprising an alkyl
containing from 1 to 6 carbon atoms
cycloalkyl group containing from 3 to 6
atoms

aryl containing from 5 to 10 carbon
optionally interrupted with a hetero atom
from nitrogen, oxygen and sulphur
arylalkyl containing from 6 to 10 carbon
optionally interrupted with a hetero atom
from nitrogen, oxygen and sulphur
alkylaryl containing from 6 to 10 carbon
optionally interrupted with a heteroc atom

from nitrogen, oxygen and sulphur

group
and a

carbon

atoms,

chosen

atoms

chosen

atoms,

chosen
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linear or branched alkenyl containing from 2 to 6
carbon atoms
the groups (CH2).ORz,. (CHz)aCFj, (CH2) ,C{O) Ra,
(CH2) fCOORp, (CH2)nOC(O)Ra, (CH2)oSRa, (CH2),C(S)Rs,
(CHz2) nC (S) ORg, (CH32) oC (S) SRa, (CHz) oNRpRe,
(CH2) .C(O)NRpRc, (CHz2) o NRcC{O)Rg, (CHz)qNRpC(O)NRoRp
or {(CHz)g2, in which,
Ra 18 chosen from linear or branched alkyl
containing from 1 to 6 carbon atoms
cycloalkyl containing from 3 to 6 carbon
atoms
alkylcycloalkyl comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing £from 3 to &
carbon atoms
aryl containing from 5 to 10 carbon atoms,
optionally 1interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur
arylalkyl containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrogen, oxygen and
sulphur
alkylaryl containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrogen, oxygen and
sulphur
linear or branched alkenyl containing from 2

to 6 carbon atoms

Ry and R, which may be identical or
different, are chosen from hydrogen
linear or branched alkyl containing from 1

to 6 carbon atoms
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cycloalkyl containing from 3 to 6 carbon
atoms

alkylcycloalkyl comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6
carbon atoms

aryl containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur
arylalkyl containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrogen, oxygen and
sulphur

alkylaryl containing from 6 te 10 carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrogen oxygen and
sulphur,

linear or branched alkenyl containing from 2
to 6 carbon atoms

it being possible for Ry and R¢ to form a
ring containing from 5 to 7 atoms which can
include one or more hetero atoms chosen from
S, Nand O

Rp is hydrogen or linear or branched alkyl
containing from 1 to 6 carbon atoms
2 18 a halogen and

n is an integer from 0 to 4 inclusive

R2 18 chosen from the following groups
linear or branched alkyl containing from 1 to 6

carbon atoms
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alkylcycloalkyl comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6 carbon
atoms

cycloalkyl containing from 3 to 6 carbon atoms
aryl containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur

alkylaryl containing from 6 to 10 carbon atoms,
optionally interrupted with a heter¢ atom chosen
from nitrogen, oxygen and sulphur

linear or branched alkenyl contalning from 2 to &
carbon atoms

the groups {CH;)aORa, {CH3) ,CFy, {CH2)aC (O) Ry,
(CH2)aCOORg, (CH2)4,0C(O)Rp  {CH2)nSRs, (CH2)aC(S)Rs,
(CH2) »C (S) ORy, (CH2) gC (S} SRy (CHz) aNRaRe,
(CH2)aC (O)NRgRc, (CH;)aNRcC(O)Rg, (CH2)aNRoC{O)NRoRp
or (CHz)a2, in which,

Ra; Ra, BRc Rp and Z are as defined above, and

m is an integer from 1 to 4 inclusive

n is an integer from 0 to 4 incluasive

R3 is chosen from the following groups

hydrogen

linear or branched alkyl containing from 1 to 6
carbon atoms

cycloalkyl containing from 3 to 6 carbon atoms
alkylcycloalkyl comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6 carbon

atoms,
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aryl containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur,
arylalkyl containing from 6 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur
alkylaryl containing from 6 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur
linear or branched alkenyl containing from 2 to 6
carbon atoms
the groups (CHz2) nORp, {CHz) ,CFa, (CH3) .C (Q) Ry,
{CH2) nCOORg, (CH2),0C(O)Ra, {CH2)aSRg, (CHz2}aC(S)Ra,
(CH2}2C(5) ORa, {CH2) nC(S) SRa, (CHz2) nNRpRe,
(CH2) nC (O)NRaRc,  (CHz) nNR¢C(O}Rp, (CHz)nNRpC (O) NRpRs
or (CHz2)aZ, in which,
Ra Ras, Rc Rp and n are as defined above
the aryl, arylalkyl and alkylaryl groups defined
above being unsubstituted or substituted on the
aryl group with 1 2 or 3 groups chosen from
halogen, hydroxyl, NO, NOz, CN, alkoxy
containing from 1 to 4 «carbon atoms,
(CH2) nORp, {CHz) nNRgRe, (CHz) nNC (O) Ra,
{CH2) JHNSOzRy, (CHz)nN(SO2Ra)z, COzRs, CFy and

H-
— [
N—N
in which R, Rc and n are as defined above

and

the dotted line present in formula I indicates that
the bond between W and the carbon in position 5 may
be
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- a single bond, in which case W represents a
nitrogen atom substituted with a hydrogen
atom,

- a double bond, and in this case W represents

an unsubstituted nitrogen atom

X 18 S, O, N-CN or N-Rg in which Rz 1s as defined

above

as well as the oxides, the tautomeric forms and the
corresponding opticals isomers or the pharmacsutically
acceptable derivatives of the compounds of formula I,
with the proviso that when

Rl represents a methyl grouﬁl R2 an ethyl group, W 1is
N, X i1s an oxygen atom and the bond between W and the
carbon in position 5 1s a double bond,

then

R3 is neither an unsubstituted phenyl group nor a
phenyl group bearing a fluorine atom in an ortho

poaition as sole substituent

2 Compounds of the formula I below

- jm
N
\
H

in which R1, R2, R3 et X are as defined in Claim 1, W

25 represents an unsubstituted nitrogen atom and the bond

X
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between W and the carbon in position 5, symbolized by

. 18 a double bond

as well as the oxides, the tautomeric forms and
corresponding isomers or the pharmaceutically
acceptable derivatives of the compounds of formula I,
with the proviso that when,

Rl represents a methyl group R2 an ethyl group, W is
N, X is an oxygen atom and the bond between W and the
carbon in position 5 is a double bond, then

R3 is neither an unsubstituted phenyl group nor a
phenyl group bearing, as sole substituent, a fluorine

atom in an ortho position

3 Compound according to Claim 1 or 2, of formula 1II

below

R1
R3
N o N\
\ /
R2/ N
\
X H II

in which

Rl is a linear or branched alkyl group containing
from 1 to 6 carbon atoms

a cycloalkyl group containing from 3 to 6 carbon
atoms

an alkylcycloalkyl group comprising an alkyl group

containing from 1 to 6 carbon atoms and a

.4
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cycloalkyl group containing from 3 to 6 carbon

atoms

an aryl group containing from 5 to 10 carbon atoms,

optionally interrupted with a hetero atom chosen

from nitrogen oxygen and sulphur

an arylalkyl group containing from 6 to 10 carbon

atoms, optionally interrupted with a hetero atom

chosen from nitrogen, oxygen and sulphur

an alkylaryl group containing from 6 to 10 carbon

atoms, optiocnally interrupted with a hetero atom

chosen from nitrogen, oxygen and sulphur

a linear or branched alkenyl group containing from

2 to 6 carbon atoms

the groups (CHz) ,OR3, (CHz) oCF3, {CH2) nC (O) Rg,

{CH3) nCOORg, (CH2) nOC (C) Ra, (CHz) nSRa, (CHa) nNRgRc,

(CH2) oC (O)NRgRe, (CH2) ;NR:C{O)Ry or (CH2)pZ, in which
Ry, as chosen from linear or branched alkyl
containing from 1 to 6 carbon atoms
cycloalkyl containing from 3 to 6 carbon
atoms
alkyleycloalkyl comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6
carbon atoms
aryl containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur
arylalkyl containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrogen oxygen and
sulphur
alkylaryl containing from 6 to 10 carbon
atoms optionally interrupted with a hetero
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atom chosen from nitrogen, oxygen and
sulphur
linear or branched alkenyl containing from 2

to 6 carbon atoms

Ra and Re, which may be 1identical or
different, are chosen from hydrogen

linear or branched alkyl containing from 1
to 6 carbon atoms

cycloalkyl containing from 3 to 6 carbon
atoms

alkylcycloalkyl comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6
carbon atoms

aryl containing from 5 to 10 carbon atoms
optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur
arylalkyl containing from 6 to 10 carbon
atoms, optionally interrupfed with a ‘etero
atom chosen from nitrogen oxygen and
sulphur

alkylaryl containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero
atom chosen from nitrogen, oxygen and
sulphur,

linear or branched alkenyl containing from 2
to & carbon atoms

Rg and Re possibly forming a ring containing
from 5 to 7 atoms which may include one or

more hetero atoms chosen from S, N or O

2 13 a halogen and
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n is an integer from 0 to 4 inclusive

R2 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms

{(CHa) nCF5 in which n 1is an integer from 0 to 4
inclusive

methylcyclopropyl

linear or branched alkenyl containing from 2 to 6
carbon atoms

or a group (CH2).0ORs and (CHz)nCOaRa, in which m is

an integer from 1 to 3 1inclusive and Ry 13 as

described above

R3 1s a linear or branched alkyl group containing
from 1 to 6 carbon atoms

a cycloalkyle group containing from 3 to 6 carbon
atoms

an alkylcycloalkyl group comprising an alkyl group
containing from 1 to 6 carbon atoms and a
cycloalkyl group containing from 3 to 6 carbon
atoms

an aryl group containing from 5 to 10 carbon atoms
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur,

an arylalkyl group containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and aulphur

an alkylaryl group containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero atom
chosen from nitrogen, oxygen and sulphur,

a linear or branched alkenyl group containing from

2 to 6 carbon atoms
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the groups (CHz).ORs, (CHz2) sC{O)Ra,  (CHz),COORs,
{CH2) aOC (O) Ra, {CHz) nNRsRc, (CH2)nC(O) NRgRc and

(CH2)nNRcC(C)Rp, in which,
Rny Ra;, Rc and n are as defined above
the aryl, arylalkyl and alkylaryl groups defined
above being unsubstituted or substituted on the
aryl group with 1, 2 or 3 groups chosen from
halogen, hydroxyl, NO, NOz, CN, alkoxy
containing from 1 to 4 <carbon atoms,
(CH2) wORg, (CHz) nNRaRc, (CH2) nNC (O) R,
(CHz) n.HNSOzRy (CHz2) nN (SO2Rg)2, COzRg, CF3 and

R-n
— |
N—N
in which Rz, Rr and n are as defined above and,

X 18 O, S or NCN

Compound according to Claim 1 or 2, in which

Rl is a linear or branched alkyl group containing
from 1 to 6 carbon atoms

a cycloalkyl group containing from 3 to 6 carbon
atoms

an alkylcycloalkyl group comprising an alkyl group
containing from 1 to 6 «carbon atoms and a
cycloalkyl group containing from 3 to 6 carbon
atoms

an aryl group containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur

an alkylaryl group containing from 6 to 10 carbon
atoms, optionally interrupted with a hetero atom

chosen from nitrogen, oxygen and sulphur
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2 to 6 carbon atoms

4t
|
1
1
I
a linear or branched alkenyl gil up containing from

182

1

the groups (CH2)q0ORa, (CHz2) oC(O) Ra, (CHzInCOORu

(CH2) sOC (O) Ra,
(CHz) NReC(O) Ra OF (CHz)uZ, in whigh,

—_— o - g, -

(CHa) NRaRe, { (CHa) «C{0) WRaRe,

Ry, is chlosan from lineaxr or brancl:;od alky].
containing from 1 to 6 carbon atoms,
aryl containing from 5 t'o.. 10 carbén atoms,

optionally interrupted with a hetero atomi;~ '

chosen from nitrogen, oxyéen and sulphur,
alkylaryl containing from 6 to 10 carben
atoms, optionally inte::rulptad with a hetero
atom chosen from nitrpgen, oxygen and
sulphur,

Ra and Rg, vwhich may | be identical oxr
different, are chosen fr hygirogen; ’

- |

. 1ingar o'_::'_I branched alky:I.[ containing“from 1
t

to 6 carbon atoms; .
1

.
s w
.

o

L]
¥

aryl containing from 5 to ‘10 carbon atoms, "

optiocnally' interrupted with a hetgro atom
chosen from nitrogen, oxyggn and sulp{imr.r
alkylaryl . containing .f.rgn 6 to 10 carbon ’

atoms, optionally interrupted with a hetero -

atom chossn from nitrll:gen, oxygen and
sulphux; ¢ l b
n is an integer from 0 to 4 inclusive;

[

R2 is a linear or branched alky‘l group containing
from 1 to 4 caﬁrbon atoms or a' group (CI_.lz).OH or
(CH2)aCOzH, in whiich m is an integer from 1 to 3 "
inclusive, 'F ’ ‘

¢ b
i 4
]

™
-

4
¥
'

!
1
i

e ——

e

i

-
-

w

-, B WW
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R3 is a linear or branched alkyl group containing f
from 1 to 6 carbon atoms q
a cycloalkyl group containing from 3 to 6 carbon {Xb
atoms

an aryl group containing from 5 to 10 carbon atoms,
optionally interrupted with a hetero atom chosen

from nitrogen, oxygen and sulphur

an arylalkyl group containing from 6 to 10 carbon

atoms, optionally interrupted with a hetero atom

chosen from nitrogen, oxygen and sulphur

an alkylaryl group containing from 6 to 10 carbon

atoms, optionally interrupted with a hetero atom

chosen from nitrogen, oxygen and sulphur

the aryl, arylalkyl and alkylaryl groups defined

above being unsubstituted or substituted on the

aryl group. with 1, 2 or 3 groups chosen from
halogen, hydroxyl, NO, NOQ2, CN, alkoxy
containing from 1 to 4 carbon atoms,
(CH2) nORs, {(CHz)aNRaRc, (CH2).NC(O)Ras, COz2Ra, CFj

and

H-n
—4 |l

in which Ra, Rc and n are as defined above and

X 15 O, 5 or NCN

Compound according to Claim 1 or 2, in which

Rl is a linear or branched alkyl group containing
from 1 to 4 carbon atoms

a cycloalkyl group containing from 3 to 6 carbon

atoms
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an alkylcycloalkyl group comprising an alkyl group
containing from 1 to 3 carbon atoms and a
cycloalkyl group containing from 3 to 6 carbon

atoms

R2 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms

R3 1s a linear or branched alkyl group containing
from 1 to 4 carbon atoms

an aryl group containing from 5§ to 10 carbon atoms,
optionally interrupted with a hetero atom chosen
from nitrogen, oxygen and sulphur, preferably
phenyl or pyridyl, the aryl groups Dbeing
unsubstituted or substituted with 1, 2 or 3 groups,

which may be identical or different, chosen from
NH2, halogen, methoxy, hydroxyl, CN, CH3 and CFj3,

and,
X 13 O, S or NCN
Compound according to Claim 1 or 2, in which

Rl is a linear or branched alkyl group containing

from 1 to 4 carbon atoms

R2 is a linear or branched alkyl group containing
from 1 to 4 carbon atoms or a group (CH2),OH, in

which n 1s an integer from 1 to 4 inclusive

R3 i1is a linear or branched alkyl group containing
from 1 to 4 carbon atoms, a cycloalkyl group

containing from 3 to 6 carbon atoms, an aryl group
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chosen from phenyl and thienyl, which may be
unsubstituted or substituted with a group chosen
from halogen, hydroxyl, methoxy, NHz and CHy and

X i3 S or O

7 Compound according to Claims 1 to 6, chosen from
the group consisting of
1-Ethyl~5- {4-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-¢][1, 4]diazepin-8-one,
5-(4-Bromophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]ldiazepin-8-one,
1, 3-Dimethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4]diazepin-8-one,
5-{(4-Methoxyphenyl)-1, 3-dimethyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [l 4]diazepin~B-one,
5-(4~Bromophenyl) -1, 3-dimethyl-6, 7-dihydro-1H-pyrazolo(4, 3-
e] [l 4)diazepin-8-one,
1-Ethyl~3-methyl-5-naphth-2-y1-6, 7-dihydro-1H-pyrazolo[4, 3~
e][1, 4]diazepin-8-one,
5-(3-Chlorothien-2-yl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e](1,4]1diazepin-8-one,
Methyl 3-(l-ethyl-3-methyl-B8~oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [1,4]diazepin-5~-yl}propanocate,
1-Ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo|[4, 3-
el {1 4ldiazepin-8-one,
5-(4-Chlorophenyl)-l-ethyl-~3-methyl-&, 7-dihydro-1H-
pyrazolo[4, 3-€][l1, 4]d1azepin-8-one,
5- (4-Aminophenyl) -1-ethyl-3-methyl-6, 7-dihydro-1H~
pyrazolo[4, 3-€][1, 4]diazepin-8-one,
1-Ethyl-5- {4-fluorophenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-¢€][l, 4]diazepin-8-one,

!4/8/
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5-(3-Bromophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4 3-e][1, 4]diazepin-8-one,
3-Methyl-5-phenyl-1-propyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e][1,4]diazepin-8-one,

l1-Isopropyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
ell[l,4)diazepin-8-one,

() 1-Ethyl-3-methyl-5-phenyl-4 5 6,7-tetrahydro-1H-
pyrazolo(4,3-e][1,4]diazepin-8-one,
1-(2+Hydroxyethyl)-3~-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4 3-e][l,4]diazepin-B8-one,
1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e][1, 4]diazepin-8~-thione,

1-Ethyl-5- (4-methoxyphenyl) -6, 7-dihydro~1H-pyrazolo[4, 3~
e]l[l,4}ldiazepin-8-one,
1-Ethyl-5-(3-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-8-one,
5-(2-Aminophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4 3-e]fl, d]diazepin-8-cne
1-Ethyl-5-(2-methoxyphenyl)-3-methyl-6, 7-dihydro-1H~
pyrazolo[4, 3-e][1, 4d]ldiazepin-8-one,
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo([4, 3-
e][1l,4]diazepin-8-one,

3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro~1H-pyrazolof{4, 3-
el [l,4]diazepin-8-one,
1-Ethyl-3-methyl-5-phenyl-4,5, 6, 7-tetrahydro-1H-
pyrazolof{4,3-e][1l,4)dlazepin-8-one, isomer 1,
1-Ethyl-3-methyl-5-phenyl-4, 5, 6, 7-tetrahydro-1H-
pyrazolo[4,3-el [1,4]diazepin-B-one, isomer 2,
3-Methyl-5-phenyl-1l-propyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [1,4]diazepin-8-thione,

1-Ethyl-3-methyl-5-p-tolyl-6 7-dihydro~1H-pyrazolo[4,3-

e]{1, 4ldiazepin-B-one,

#

oof
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5-(3-Aminophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]d1azepin-B-one
3—tert—Butyl—1—ethy1-5-pheny1-6,T-dih;dro-lﬂ-pyrazolo[4,3-
el[l,4)diazepin-8~-thione,

1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e)[1l,4)diazepin-8-thione,
5-(4-Aminophenyl)-3-tert-butyl-1l-ethyl-6, 7T-dihydro-1H-
pyrazolo[4,3-e][1,4]d1iazepin—~-B-one,

5~ (4-Aminophenyl)-1l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1 4]diazepin-B-one
1-Ethyl-5-(4-hydroxyphenyl}-3-methyl-6 7-dihydro-1H-
pyrazolof4,3-e}[l,4]diazepin-B-one,

5- (4-Aminophenyl)-3-methyl-1-propyl-6 7-dihydro-1H-
pyrazolo[4,3-e)(1l,4]diazepin-B-one,
3-Methyl-5-phenyl-1-(2,2,2-trifluoroethyl} -6, 7-dihydro-1H-
pyrazolo[4,3-e}[1l,4)diazepin-8-one,
1,5-Diethyl-3-methyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el[1,4]diazepin-B-one,

S-Cyclohexyl-l-ethyl-3-methyl-6, 7-dihydro-1H-pyrazoloi4, 3-
e][1,4]dlazepin-8-one

1-Ethyl-3-methyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo[4,3-
el(l,4)diazepin-B-one
{t)1-Ethyl-3-methyl-5-pyrid-4-yl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-B-one,
5-tert-Butyl-l-ethyl-3-methyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e][1,4]diazepin-B-one,
5-(4-Diethylaminophenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-cone,
3-Butyl-1-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4, 3-

el [l,4)diazepin-B-one,
N-[(4-(1-Ethyl-3-methyl-8-oxo-1,6,7T,8-tetrahydro-
pyrazolo{4,3-e] [1 4)diazepin-5-yl)phenyl]acetamide,
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9
4-(1-Ethyl-3-methyl-8-oxo-1 6,7,8-tetrahydropyrazoloi4 3- !
ell[l,4]dlazepin-5-yl)benzonitrile,
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H- C\/{
pyrazolo[4,3-e])[1l,4)diazepin-B8-one, ,)\
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3- (:*;

el [1l,4]diazepin-8-one
4-{1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-e][1l,4]diazepin-5-yl)benzonitrile,
1-Ethyl-3-isopropyl-5-(4-pyrrolidin-l1-yl-phenyl)=-6,7-
dihydro-1H-pyrazolo[4,3-e][1,4]diazepin~8-one,

5-(2, 4-Dimethoxyphenyl)-l-ethyl~-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e}[1,4)diazepin-8-one,
S5-tert-Butyl-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e)(l,4]diazepin-B-one,
3-Isopropyl-l-propyl-53-p~tolyl-6 7-dihydro-lH-pyrazolo{4,3-
e][1,4]diazepin~8-one,
4-({3-Isopropyl-8-oxo-l-propyl-1,6,7,8-
tetrahydropyrazolo[4,3-e] [1,4])diazepin-5-yl)benzonitrile,
3-Isopropyl-l-propyl-5-{4-pyrrolidin-1-yl-phenyl)-6,7-
dihydro-1H-pyrazolo[4 3-e][1l,4]diazepin-8-one,

5={2, 4-Dimethoxyphenyl)-3-isopropyl-l-propyl-6,7-dihydro-
1H-pyrazolo(4,3-e][1,4]diazepin-8-one
3,5-Di-tert-butyl-l-ethyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e]l[l,4]diazepin—-8-one

3-tert-Butyl-l-ethyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [l,4]diazepin-8-one,
4-{3-tert-Butyl-l-ethyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4 3-e]l[l,4]diazepin-5~yl)benzonitrile,
3-tert-Butyl-l-ethyl-5- (4-pyrrolidin-1l-yl-phenyl) -6, 7-
dihydro-1H-pyrazoclo[4,3-e] [1,4])diazepin-8-0one,
3-tert-Butyl-5-(2,4~-dimethoxyphenyl)-l1l-ethyl-6, 7-dihydro-
1H-pyrazolo[4,3-e)[1l,4]1diazepin-8-one,
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3,5-Di-tert-butyl-l-propyl-6, 7-dihydroc-1H-pyrazoloa[4, 3-
e][l,4]diazepin-8-cne,

3-tert-Butyl-l-propyl-5-p~-tolyl-6, 7-dihydro-1H- (7{}17
pyrazolo[4,3-e][1l,4]diazepin-B-one, £>K

4~ (3-tert-Butyl-8-oxo-l-propyl-1,6,7,8-
tetrahydropyrazolo[4,3-e][1l,4]diazepin-5-yl)benzonitrile,
3~tert-Butyl-l-propyl-5-{(4-pyrrolidin-l1-yl-phenyl)~6,7-
dihydro-1H-pyrazolo[4,3~e][1l,4]diazepin-B-one,
3-tert-Butyl-5-(2,4-dimethoxyphenyl)-~-l1-propyl-6, 7-dihydro-
1H-pyrazolo[4 3-e][l,4]diazepin-8-one,

3-Butyl-1-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4, 3-

e] [1,4]d1azepin-8-thione, . ‘
1-Ethyl-3-methyl-5-pyrid-3-yl-6, 7-dihydro~1H-pyrazolo[4, 3-
e)[1,4]diazepin-B8-one,

l1-Ethyl-3-methyl-5-pyrid-2-yl-6, 7-dihydro-1H-pyrazolo[4, 3~
el [1,4]diazepin-B-one,

1-Ethyl-3-methyl-5-phenyl-1, 6-dihydropyrazolo(4, 3~

el [1,4)diazepin-8-ylgyanamide,
N-[4-(1-Ethyl-3-methyl-B-oxo-1 6,7,8-
tetrahydropyrazolo(4,3-e][1,4]diazepin-5-yl)phenyl]-
(phenylsulphonyl)benzenesulphonamide,
(1-Ethyl-3-methyl-5-phenyl-1, 6-dihydropyrazolo[4, 3~
e][1l,4]diazepin-8~-yl)methylamine,
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4, 3~
e] [1,4])diazepin-8-ylidenecyanamide,
3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro~-1H-pyrazolo[4,3-
el [1 4)diazepin-B-ylidenecyanamide,
1-Cyclopentyl-3-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo(4,3-e]l [1,4]diazepin-B8-one,
1-Cyclopropylmethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4 3-e][l,4]diazepin-8-one,
1~-Cyclobutylmethyl-3-methyl-5-phenyl-6,7-dihydro-1H-
pyrazolo[4,3-e]l[1,4]dlazepin-8-0ne,
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1-Allyl-3-methyl-5-phenyl-6 7-dihydro-l1H-pyrazolo[4, 3-
el [1,4]diazepin-8-one,

1~-Ethyl-3-methyl-5-({-trifluoromethylphenyl)-6, 7-dihydro~

lH-pyrazolo[4,3-e][1 4)diazepin-8-one,
1-Ethyl-3-isopropyl-5-(4-trifluoromethylphenyl)-6, 7~
dihydro-1H-pyrazolo(4 3-e][l,4]diazepin-B-one,
3-tert-Butyl-l-ethyl-5-(4-trifluoromethylphenyl)-6 7-
dihydro-1H-pyrazolo[4,3-e]{1,4]diazepin-8-one,

3-Isopropyl-1l-propyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo(4, 3~

el [1,4]diazepin-8-thione

3,5-Di-tert-butyl-l-propyl-6 7-dihydro-lH-pyrazolo(4,3-
e] [1,4]diazepin-8-thione,
S5-tert-Butyl-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-thione,

1-Lthyl-3-isopropyl-5-p-tolyl-6 7-dihydro-lH-pyrazolol[4, 3-

el [1l,4]diazepin~8-thione,
5-tert-Butyl-l-ethyl-3-isopropyl-6,7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-B-thione,

(1) 3-sec-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4 3-e]l(1l,4]diazepin-8-one,
(t)3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo(4,3-el{l,4]ldiazepin-8-one,

(1) 3-sec-Butyl-5-phenyl-l-propyl-4-yl-6, 7-dihydro-1H-
pyrazolo{4 3-e][l 4]ldiazepin-8-one,

(1) 3-sec-Butyl-l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]diazepin~-8-0One,
3-Cyclohexyl-l-ethyl-5-phenyl-4-yl-6,7-dihydro-1H-
pyrazolo([4,3-e] [1,4}diazepin-8-0one,
3-Cyclohexyl-1-ethyl-5-pyrid-4-yl-6, 7-dihydro~1H-
pyrazolo[4,3-e] [1,4]d1azepin-8-one,
3-Cyclohexyl-5-phenyl-1l-propyl-4-yl-6 7-dihydro-1H-
pyrazolo[4,3~-e] [1,4]d1lazepin-8-one,

24

X
N
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3-Cyclohexyl-1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4)diazepin-8-one,
3-Cyclohexylmethyl-1-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e)[1,4])diazepin-8-one,
3-Cyclohexylmethyl-5-phenyl-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e}[1l,4]diazepin-8-one,
3-Cyclohexylmethyl-1l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1 4)diazepin-8-one,
3-Cyclohexylmethyl~l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolof4,3-e] [1l,4]diazepin-8-one,
1-Ethyl-68-oxo-5-phenyl-1, 6,7, 8~tetrahydropyrazolo[4, 3-
el [1,4]diazepin-3-carboxylic acid ethyl ester,
S-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolc[4,3-e)[1,4]diazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4])diazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5- (4-methoxyphenyl)-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-0one,
1-Ethyl-5-(4-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4])dlazepin-8-thione,

1-Ethyl-5- {4-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e])[1,4)dilazepin-8-ylidenecyanamide,
3-Isopropyl-5- (4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3e]l(1,4)diazepin-8-one,
3-tert-Butyl-l-ethyl-5- (4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4 3-e][l,4)diazepin-8-one,

3-tert-Butyl-5- (4-methoxyphenyl) -1-propyl-6, 7-dihydro~1H-
pyrazolo[4,3-e][l,4]diazepin-8-one,

1-Ethyl-5- (4-hydroxyphenyl)-3-methyl-6 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-ylidenecyanamide,

(t) 3~sec-Butyl-l-ethyl-5- (4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]diazepin-8-one,
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(£) 3-sec-Butyl-5-(4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]d1iazepin-8-one,
1-Ethyl-3-methyl-5-(3, 4, 5-trimethoxyphenyl) -6, 7-dihydro-1H-
pyrazolo(4,3-e]l[l,4]diazepin~-8-one,
1-Ethyl-5-(3-hydroxyphenyl)~3-methyl-6, 7-dihydro-1H4-
pyrazolo[4 3-e][1l,4]ldiazepin-8-one,
1-Ethyl-5-{2-hydroxyphenyl)-3-methyl-6 7-dihydro-1H-
pyrazolo[4,3-e] [1 4]diazepin-8-one,

1-Ethyl-3-methyl-5-(2, 3,4-trimethoxyphenyl) -6, 7-dihydro-1H~
pyrazolo[4, 3-e][1,4]diazepin-8-one,

1-Ethyl-3, 5-diphenyl-6, 7-dihydro-1H-pyrazolo{4, 3~
e][1,4]drazepin-8-one,

1-Ethyl-5~(4-hydroxyphenyl) -3-isopropyl-6, 7-dihydro-1H-
pyrazole(4,3-e]l[1l,4]diazepin-8—~one,
S5={4-Hydroxyphenyl)-3-isopropyl-l-propyl-6, 7-dihydrp-1H-
pyrazolo[4,3-e]l[l,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5-(4-hydroxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e)[1,4]diazepin-8-one,

5-{2, 6-Dimethoxyphenyl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e)[1,4]diazepin-8-one,
3-Ethoxymethyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-

pyrazolo[4,3-e] [1 4)diazepin-8-one

] Compound according to Claims 1 to 6, chosen from the
group conailsting of

1-Ethyl-5- (4-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolof4, 3-e][1, 4]diazepin-8-one,

5- (4-Bromophenyl)-l1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-8-one,
1-Ethyl-3-methyl-5~naphth-2-yl-6, 7-dihydro-1H-pyrazolo[4, 3-
e]fl, 4]diazepin-8-one,
5-{3-Chlorothien-2-yl)-l-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4)diazepin-8-one,
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Methyl 3-(l-ethyl-3-methyl-8-oxo0-1,6,7,8~tetrahydro-

pyrazolo[4,3-e][l,4]diazepin-5-yl)propancate,
5-(4-Chlorophenyl)-1-ethyl-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][l, 4]diazepin-8-one,
5-(4-Aminophenyl)-l-ethyl-3-methyl-6 7-dihydro-1H-
pyrazolo[4, 3-e][l, 4]diazepin-8-one,
1-Ethyl-5-(4-fluorophenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-8-cne,

5~ (3~-Bromophenyl)-1-ethyl-3-methyl-6, 7-dihydro-1H~
pyrazolo[4, 3-e][1,4]diazepin-B-one
3-Hethy1—5—phenyl-l-propyl—G,T—diﬁydro-lﬂ-pyrazolo[q,3-
e][l, 4]diazepin-8-one,
1-(Z—Hydroxyethyl)—3-methy1—5—phenyl-5,T—dihydfa—lﬂh
pyrazolo[4, 3-e][1, 4)diazepin-8-one,
1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro~1H-pyrazolo[4, 3~
e][1,4]diazepin-8-thione, ’
1-Ethyl-5-(3-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-8-one,
5~{2-Amincphenyl)-l-ethyl-3-methyl-6 7-dihydro-1H-
pyrazolo[4, 3-¢][1, 4]diazepin-8-one,

1-Ethyl-5- (2-methoxyphenyl)~3-methyl-6 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]d1azepin-8-one,
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4)diazepin-B8-one,

3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo(4, 3-
el][l,4]diazepin-8-one,

1=-Ethyl-3-methyl-5-p-tolyl-6 7-dihydro-1H-pyrazolo[4, 3~
e][1, 4]diazepin-B-one,
5-{3-Aminophenyl)-l-ethyl-3-methyl-6 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]Jdiazepin-8-one,
3-tert-Butyl-l-ethyl-S-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][l,4)diazepin-8-thione,



10

15

20

25

30

194

1-Ethyl-3-isopropyl-5-phenyl-6 7-dihydro-l1H-pyrazolo([4, 3-
e][1,4]diazepin-8-thicone,

5= (4~Aminophenyl)-3-tert-butyl-1-ethyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][l,4]diazepin-8-one
5-{4-Aminophenyl)-l-ethyl-3-isopropyl~6, 7-dihydro-1H-
pyrazolo[4,3-e} [l 4]diazepin-8-one,
1-Ethyl-5-(4-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4)diazepin~8-ona,

5~ {4-Aminophenyl)-3-methyl-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]dlazepin—~-8-one,
3-Methyl-5-phenyl-1-(2,2,2-trifluoroethyl)-6 7-dihydro-1H-
pyrazolo(4,3-e][1l,4)diazepin-8-one,
5-Cyclohexyl-l-ethyl-3~methyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el[l,4)diazepin-8-one,

1-Ethyl-3-methyl-5-pyrid-4-yl-6 7-dihydro-lH-pyrazolo[4 3-
el [1l,4]diazepin-8-one,

5-tert-Butyl-l-ethyl-3-methyl-4,5, 6,7-tetrahydro-1H-
pyrazolo([4,3-e][l,4]diazepin-8~one,
3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

el [1l,4]diazepin-B8-one,

S-tert-Butyl-l-ethyl=-3-isopropyl-6 7-dihydro-1H-
pyrazolo|[4,3-e](l,4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e][l,4]diazepin-8~o0One,
4-(1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro~
pyrazolo[4,3-e]l[1,4]diazepin-5-yl)benzonitrile,
5=-(2,4-Dimethoxyphenyl)-1-ethyl-3-isopropyl=-6, 7-dihydro-1H~
pyrazolo[4,3—e][1,4]diazep1n-8-on€,
5-tert-Butyl-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo(4,3-e][1,4]diazepin-8-one,
3-Isopropyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3~

e][l,4]1diazepin-8-one,
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4~ (3-Isopropyl-8-oxo-l-propyl-1,6,7,8-
tetrahydropyrazolo([4,3-e][1,4)diazepin-5-yl)benzonitrile,
5-(2, 4-Dimethoxyphenyl)-3-1sopropyl-1-propyl-6, 7-dihydro- ’1&?\\
1H-pyrazolo[4,3-e] [1,4]diazepin-8-one, t>x\
3,5~Di-tert-butyl-l-ethyl-6 7-dihydro-1H-pyrazolo[4, 3-

el [1l,4)d1azepin-8-one,
3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4, 3~
el [1,4)diazepin-B-0ne,
4-(3-tert~Butyl-l-ethyl-8-oxo-1,6,7,8-tetrahydro-
pyrazolo[4,3-el[l 4]diazepin-5-yl)benzonitrile,
3-tert-Butyl-5-(2,4-dimethoxyphenyl)-1-ethyl-6, 7-dihydro-
lH-pyrazolo[4,3-e]{1,4]diazepin-8-one,
3,5-Di-tert-butyl-l-propyl-6 7-dihydro-1H-pyrazolol[4, 3~-
e][1,4}dirazepin-B~one, _
3-tert-Butyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]diazepin-B-one,
4-(3-tert-Butyl-8-oxo-l1-propyl-1,6,7,8-tetrahydro-
pyrazolo(4,3-e][l,4]diazepin-5-yl)benzonitrile,
3-tert-Butyl-5~(2, 4-dimethoxyphenyl)-1-propyl-6, 7-dihydro-~
1H-pyrazolo[4,3-e] [1,4]dlazepin-8-0ne,
3-Butyl-1-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4 3-

el [1,4]drazepin-8-thicne,

1-Ethyl-3-methyl-5-pyrid-3-yl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1l,4)diazepin-8-one,

1-Ethyl-3-methyl=-5-pyrid-2-yl~6, 7-dihydro-1H-pyrazolo|[4, 3~
e][1l,4)diazepin-B-one,

1-Ethyl-3-methyl-5-phenyl-1, 6-dihydropyrazolo{4, 3-

el [1l,4]diazepin-8-ylcyanamide,
N-[4-(1-Ethyl-3-methyl-8-oxo0-1, 6,7,8-tetrahydro-
pyrazolo[4,3-e][l,4]diazepin-5-yl)phenyl]-
(phenylsulphonyl)benzenesulphonamide,
1-Ethyl-3-1isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

el[l,4]diazepin-B-ylidenecyanamide,
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3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4]diazepin-8-ylidenecyanamide,
1-Cyclopropylmethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e}[l,4]diazepin-8-one,
1-Allyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

el (1 4]diazepin-8-one,
1-Ethyl-3-methyl-5-(4-trifluoromethylphenyl) -6, 7-dihydro-
1H-pyrazolo[4,3-e][1,4]diazepin-8-one,
1-Ethyl-3-130propyl-5-(4-trifluoromethylphenyl)-6, 7~
dihydro-1H-pyrazolo[4,3-e][l,4]diazepin-8-one,
3-tert-Butyl-l-ethyl=-5-(4-trifluoromethylphenyl)-6,7-
dihydro-l1H-pyrazolof[4, 3~el[l,4]diazepin-B8-one,
3-Isopropyl-1-propyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo[4, 3-
e] [1,4)diazepin-8-thione,

3,5-Di-tert-butyl-1-propyl-6 7-dihydro-1H-pyrazolo[4, 3~
el {1,4]diazepin-8-thione,
5-tert-Butyl-3-isqpropyl-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-thione,
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3~
el [1,4)drazepin-8-thiocne,
S-tert-Butyl-l-ethyl-3-isopropyl=-6, 7-dihydro-1H-
pyrazolo([4,3-el[1l,4]diazepin-8-thione,

() 3-sec-Butyl-l-ethyl-5~-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]ldiazepin-8-one,

(1) 3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e][l,4]diazepin-8-cne,

(1) 3-sec-Butyl-5-phenyl-l-propyl-4-yl-6, 7-dihydro-1H-
pyrazolo{4,3-e] [l 4]diazepin-8-one,

(1) 3-sec-Butyl-1~propyl~-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e} [1,4]di1azepin-8-one,
3-Cyclohexyl-1l-ethyl-5-phenyl-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]dirazepin-8-0One,
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3=-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo([4,3-e][1,4])diazepin-8-0ne, \
3-Cyclohexyl-5-phenyl-l-propyl~4-yl-6 7-dihydro-1H- w
pyrazolo[4,3-e] [1,4]diazepin-8-one,
3-Cyclohexyl-l1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4 3-e] [l 4)diazepin-B8-one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl1-6, 7-dihydro-1H-
pyrazolo[4,3-e](1l,4]diazepin-8-one,
3-Cyclohexylmethyl-5-phenyl-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1,4])dlazepin-B8-one,
3-Cyclohexylmethyl-1-propyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e]l[l,4]diazepin—-8-one,
3-Cyclohexylmethyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l [(1,4)diazepin-8-one,
1-Ethyl-8-oxo-5-phenyl-1, 6,7, 8-tetrahydropyrazolo(4, 3-

e] [1,4]d1iazepin-3-carboxylic acid ethyl ester,
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[d,B—e][1,4]diazepin—B—ylidenecyanamid;:
1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [1,4)diazepin-8~ylidenecyanamide,
1-Ethyl-3-isopropyl-5-(4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e] [1l,4]d1azepin-B8-one,

1-Ethyl-5- (4-methoxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][l,4]diazepin-8-thione,

1-Ethyl-5- {4-methoxyphenyl)-3-methyl-6 7-dihydro-1H-
pyrazolo[4,3-el[1,4]diazepin-8-ylidenecyanamide,
3-Isopropyl-5-{(4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1l,4)}diazepin-8-one,
3-tert-Butyl-l-ethyl-5-{(4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo([4,3-e}l[1,4)diazepin-8-one,
3-tert-Butyl-5-(4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H-

pyrazolo(4 3-e][l,4]diazepin-B8-one,
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1-Ethyl-5- (4-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-ylidenecyanamide,

(1) 3-sec-Butyl-l-ethyl-5-(4-methoxyphenyl)-6, 7-dihydro-1H-
pyrazolo(4,3-e][1,4)d1azepin-8-one

(1) 3-sec-Butyl-5-(4-methoxyphenyl)-1-propyl-6, 7-dihydro-1H~
pyrazolo(4,3-e}[1,4]diazepin-8-one,
1-Ethyl-~3-methyl-5-(3,4 5-trimethoxyphenyl)-6 7-dihydro-1H-
pyrazolo[4, 3-el [1,4])diazepin-8-one,
1-Ethyl-=5-{3-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e)[1l,4]ldiazepin-8-one,

1-Ethyl-5- (2-hydroxyphenyl}~3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e)[1l,4]diazepin-B-0One,

1-Ethyl-3, 5-diphenyl-6, 7-dihydro-1H-pyrazolp(4, 3-
e][l,4]diazepin-8-one,
1-Ethyl-5-{4-hydroxyphenyl)-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e} [1,4]diazepin-B8-one,
5-(4-Hydroxyphenyl)-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo(4,3-e][1l,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5- (4-hydroxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-~e] [1,4)diazepin-8-one,
3-Ethoxymethyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo([4,3-e][1l, 4]diazepin-8-one

9 Compound according to Claima 1 to 6, chosen from
the group consisting of
1~-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e](1, 4]d1azepin-8-thione,
1-Ethyl-5-{2-methoxyphenyl) -3-methyl-6, 7-dihydro-1H-
pyrazolo[4, 3-e][1, 4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro—-l1H-pyrazolo([4, 3~
e] [1,4]dliazepin-B8-one,
3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

el [1,4]diazepin-8-one,

S
Nl
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3-tert-Butyl-l-ethyl-5-phenyl-6 7-dihydro-lH-pyrazolo([4,3-

el [1,4)diazepin-8-thione, (é}?
1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~ C>{
e)[l,4]diazepin-8-thione,
5-{4-Aminophenyl)~3-tert-butyl-l-ethyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]([1l,4]diazepin-8-one, t
5-(4-Aminophenyl)-l-ethyl-3-isopropyl-6, 7-dihydro~1H-
pyrazolo[4,3-e][1,4]diazepin-8-one,

1-Ethyl-5- (4-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1 4]diazepin-8-one,
5-Cyclohexyl-1-ethyl-3-methyl-6 7-dihydro-l1H-pyrazolo[4,3-
el [1,4]diazepin-8-one,

1-Ethyl-3-methyl-5-pyrid-4-yl-6, 7-dihydro-1H-pyrazolo[4, 3~
e] [1,4]diazepin-8-one
5-tert-Butyl-l-ethyl-3-methyl-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-e] [1,4])diazepin-8-one,
3-Butyl-1-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-

el [1,4)diazepin-8-one,

5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][l,4]diazepin-8-one,
l1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo(4, 3~
e)[1,4]diazepin-8-one,
4-(1-Ethy1-3—isopropyl-ﬂ-oxo—l,6,3,B—tetrahydro—
pyrazolo[d4,3-e] [1,4])diazepin-5-yl)benzonifrile,

5-{2, 4-Dimethoxyphenyl)}-l-ethyl-3-isopropyl-6, 7=-dihydro-1H-
pyrazolo(4,3-e] (1 4]diazepin-8-one,
5=-tert-Butyl-3-isopropyl-l-propyl-6, 7-dihydro-1H-
pyrazolo[4 3-e][l,4)diazepin-8-ocne,
3-Isopropyl-l-propyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolol[4, 3-
el[l,4]diazepin-8-one
4-(3-Isopropyl-8-oxo-l1l-propyl-1,6,7,8~
tetrahydropyrazolo(4,3-e] [1,4]diazepin-5-yl)benzonitrile,
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5-(2,4-Dimethoxyphenyl)-3-isopropyl-l-propyl-6,7-dihydro-
1H-pyrazolo[4,3-e] [1 4]diazepin-B8-one,
3,5-Di~tert-butyl-l-ethyl-6, 7-dihydro-1H-pyrazolo(4, 3~

e] [1,4]diazepin-8-one,

3-tert-Butyl-l-ethyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4]diazepin-8-one,
4-(3-tert-Butyl-l-ethyl-8-oxo-1,6,7,8-
tetrahydropyrazolo([4,3-e](1,4)diazepin-5-yl)benzonitrile,
3-Butyl-l-ethyl-5-phenyl-6, 7-dihydrc-1H-pyrazolo[4, 3-
e][1l,4)diazepin—-8-thione,

1-Ethyl-3-methyl-5-phenyl-1, 6-dihydropyrazolo[4, 3~

el [1,4]diazepin-8-ylcyanamide,
1-Ethyl-3-isopropyl~5-phenyl-6, 7T-dihydro-1H-pyrazolo(4, 3~
el [1,4]diazepin-8-ylidenecyanamide,
3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4]diazepin—-B-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-p~-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e) [l,4)diazepin-8-thione,

{1) 3-sec-Butyl-l-ethyl-5-phenyl-6 7-dihydro-1H-
pyrazolo[4,3-e]l[l,4]diazepin-8-one,

(t) 3-sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l [l 4]diazepin-B8-~cne,

(1) 3-sec-Butyl-1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1,4]1diazepin-8-one,
3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e] [l 4)diazepin-B8-one,
3-Cyclohexyl-l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo([4,3-e) [1,4]diazepin-8-~one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-B8-0one,
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-ylidenecyanamide,
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1-Ethyl-3-isopropyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolol[4, 3-
el[l,4]dirazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-({4-methoxyphenyl)-6, 7-dihydro-1H-
pyrazoloi4,3-e][1,4]diazepin-B8-one,
1-Ethyl-5-(4-methoxyphenyl)-3-methyl-6, 7T-dihydro-1H~-
pyrazolo[4,3-e]l(l,4]diazepin-B8-ylidenecyanamide,
3-Isopropyl-5- (4-methoxyphenyl) -1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-one,
3~-tert-Butyl-5-(4-methoxyphenyl)-i~-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e](l,4]1d1azepin-8~one,
1-Ethyl-5-{4-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]ldiazepin-8-ylidenecyanamide,
{£)3-sec-Butyl-l-ethyl-5-(4-methoxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-B~-one,
1-Ethyl-3-methyl-5-(3, 4, 5-trimethoxyphenyl) -6, 7-dihydro-1H-
pyrazolo{4,3-e]l[1,4]diazepin-8~one,
1-Ethyl-5-(3-hydroxyphenyl)-3-methyl-6, 7-dihydro-1H-
pyrazolo(4,3-e][l,4]diazepin-8-one,
1-Ethyl-5~(2-hydroxyphenyl)-3-methyl-6,7-dihydro-1H-
pyrazolo[4,3~e)(1l,4]diazepin-8-one,

1~Ethyl-3, 5-diphenyl-6, 7-dihydro-1H-pyrazolo{4,3-

el [1l,4]diazepin-B-one,
1-Ethyl-5-(4-hydroxyphenyl)-3-isopropyl-6, 7-dihydro-1H-
pyrazolo(4,3-e][l,4]diazepin-8-one,

5- (4-Hydroxyphenyl) -3-isopropyl-1-propyl-6, 7-dihydro-1H-
pyrazolo([4,3-e] (1,4]diazepin-8-one,
3-tert-Butyl-l-ethyl-5- (4-hydroxyphenyl) -6, 7-dihydro-1H-
pyrazolo[4,3-e](1,4]diazepin-8-one,
3-Ethoxymethyl-1l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo(4,3-e][1l,4]diazepin-8-one

10 Compound according to Claims 1 to. 6, chosen from

the group consisting of
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1-Ethyl-3-methyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1, 4]diazepin-8-thione,

1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e](1l,4)diazepin-8-one

3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo{4, 3-
e] [1,4]diazepin-8-0one,

3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro—-1H-pyrazolo{4, 3-
e] [1,4]diazepin—-8-thione,

1-Ethyl~3-isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el{l,4)diazepan-8-thione,
5-{4-Aminophenyl)-3-tert-butyl-l-ethyl-6, 7-dihydro-1H-
pyrazolo(4,3-e]{l,4]diazepin-B-one,
5-{(4~-Aminophenyl)-l-ethyl-3~-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-B-one,
3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4,3-
el[l,4]diazepin-8-one,
5-tert-Butyl-l-ethyl-3-isopropyl=-6,7-dihydro-1H-
pyrazolo[4,3-e]l[1,4]diazepin-8-one,
1-Ethyl-3-isopropyl-5-p~tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
e][1,4]diazepin-8-one,
4-{1-Ethyl-3-isopropyl-8-oxo-1,6,7,8-
tetrahydropyrazolo[4,3-e](l,4]diazepin-5-yl)benzonitrile,
5-tert-Butyl-3-isopropyl-l-propyl=6, 7-dihydro-1H-
pyrazolo[4,3-e](1,4]diazepin-8-one,

4- (3-Isopropyl-8-oxo-1-propyl-1,6,7,8-
tetrahydropyrazolo[4,3-e)[1,4]diazepin-5-yl)benzonitrile,
3,5-Di-tert-butyl-l-ethyl-6, 7-dihydro-1H-pyrazolo[4, 3-

e] [1,4]diazepin-8-0one,
3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-pyrazolo(4, 3-
el[l,4]diazepin—-8-one,
4-({3-tert-Butyl-l-ethyl-8-oxo-1,6,7,8-
tetrahydropyrazolo[4,3-e][1,4)diazepin-5-yl)benzonitrile,
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e] [1,4]diazepin-8-thione, /ﬂﬁl
1-Ethyl-3-methyl-5-phenyl-1 6-dihydropyrazolo[4 3- (]r
el[l,4)di1azepin-8-ylcyanamide, \:Nf}

1-Ethyl-3-1sopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~
e] [l 4]diazepin-B-ylidenecyanamide
3-tert-Butyl-l-ethyl-5-phenyl=-6, 7~dihydro-1H-pyrazolo[4, 3-
e][1 4]diazepin-8-ylidenecyanamide,
1-Ethyl-3-iaopropyl-5-p~tolyl-6, 7-dihydro-1H-pyrazolo[4, 3~
el [(1,4]drazepin-8-thione,

(1) 3-sec-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]dlazepin-8-one,

{t) 3-sec-Butyl-l-ethyl-5-pyrid-4~-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-0one,

(1) 3-sec-Butyl-l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]dirazepin-8-one,
3-Cyclohexyl-l-ethyl-5-pyrid-4-yl-6 7-dihydro-1H-
pyrazolo[4,3-e}l[1l,4]diazepin-B8~one,
3-Cyclohexyl-l-propyl-5-pyrid-4-yl1-6, 7-dihydro-1H-
pyrazolo(4,3-e](1l,4]dlazepin-8-one,
3-Cyclohexylmethyl-l-ethyl-5-pyrid-4-yl-6,7-dihydro-1H-
pyrazolo[4,3-e][l,4]diazepin-8-one,
5-tert-Butyl-l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-el[1,4]dlazepin-8-ylidenecyanamide,
1-Ethyl-3-isopropyl-5-p~tolyl-6, 7-dihydro-1H-pyrazolo[4,3-
e][1,4]diazepin-8-ylidenecyanamide,
1-Ethyl-5-(4-hydroxyphenyl)-3-isopropyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1l,4]diazepin-8-one,

5= (4-Hydroxyphenyl) -3-isopropyl-1-propyl-6, 7-dihydro-1H-
pyrazolo[4,3-e][1,4]diazepin-8-one,
3~-tert-Butyl-l-ethyl-5-{4-hydroxyphenyl)-6,7-dihydro-1H-

pyrazolo[4,3-el[1,4)diazepin-8-one
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11 Compound according to Claims 1 to 6, chosen from
the group consisting of

1-Ethyl-3-1isopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo{4, 3-
el[l,4])diazepin-8-one

3-tert-Butyl-l-ethyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el [1,4]diazepin-8-one,

1-Ethyl-3-1sopropyl-5-phenyl-6 7-dihydro-1H-pyrazolo(4, 3-
el [1,4]diazepin-8-thione,
5-(4-Aminophenyl)-1l-ethyl-3-isopropyl-6, 7-dihydro-1H-
pyrazolo(4,3-e][1,4]diazepin-8-one,
1-Ethyl-5-(4-hydroxyphenyl)}-3-methyl-6, 7-dihydro-1H-
pyrazolo[4,3~-e] [1,4)d1iazepin-8-one,
4-(1-Ethyl-3-1sopropyl-8-oxo-1, 6,7, 8-tetrahydro-
pyrazolo(4,3-e)[1,4]diazepin-5-yl)benzonitrile,
5-tert-Butyl-3-1sopropyl-1-propy%:6,7-dihydro—1H=
pyrazolo{4,3-e][1y4}diazepin-8-one,
4-(3-Isopropyl-8-oxo-1l-propyl-1,6,7,8-tetrahydro-
pyrazolo[4,3-e][l,4]diazepin-5-yl)benzonitrile,
3~-tert-Butyl-l-ethyl-5-p-tolyl-6, 7-dihydro-1H-pyrazolo[4, 3-
el[l,4)diazepin-8-one,

3-Butyl-l-ethyl-5-phenyl-6, 7-dihydro~1H-pyrazolo[4, 3-

el ll,4)diazepin-8-thione,

{(t) 3~sec-Butyl-l-ethyl-5-pyrid-4-yl-6, 7-dihydro~1H-
pyrazolo[4, 3-e][1,4]diazepin-B-one,

(1) 3-sec-Butyl-l1l-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-el[l,4)diazepin-8-one,
3-Cyclohexyl-l1-propyl-5-pyrid-4-yl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4)diazepin-8-one,

3-tert-Butyl~5- (4-methoxyphenyl)-1-propyl-6, 7~dihydro-~1H-
pyrazolo{4,3-e]l(l,4]diazepin-B8-one,

1-Ethyl-5- (2-hydroxyphenyl) -3-methyl-6, 7-dihydro-1H-

pyrazolo([4,3-e][l,4]diazepin-8-cone,
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3-tert-Butyl-l-ethyl-5-(4-hydroxyphenyl)-6, 7-dihydro-1H-
pyrazolo[4,3-e]{l,4]diazepin-8-one, D
1-Ethyl-3-i1sopropyl-5-phenyl-6, 7-dihydro-1H-pyrazolo[4, 3~ CZ)
elil,4)ldiazepin-8-ylidenecyanamide L>\

12 1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e]l[1l,4]ldiazepin-8-one

13 3-tert-Butyl-l-ethyl-5-phenyl-§, 7-dihydro-1H-

pyrazolo(4,3-el[1l,4)diazepin-8-one

14 1-Ethyl-3-isopropyl-5-phenyl-6, 7-dihydro-1H-
pyrazolo[4,3-e] [1,4]diazepin-8-thione

15 5-(4-Aminophenyl)-l-ethyl-3-isopropyl-6, 7-dihydro-
1H-pyrazolo(4,3-el(l,4]dlazepin-8-one

16 1-Ethyl-5-(4-hydroxyphenyl)-3-methyl-6, 7-dihydro-
1H-pyrazolo[4,3-el(l,4)diazepin-8-one

17 4-(1-Bthyl-3-isopropyl-8-oxo-1,6,7,8-tetrahydro-~
pyrazolo[4,3-e][1,4]diazepin-5~yl)benzonitrile

18 S5-tert-Butyl-3-isopropyl-l-propyl-6 7-dihydro-1H-
pyrazolo[4,3-e][l,4)diazepin-8-one

19 4-(3-Isopropyl-8-oxo-l-propyl-1,6,7,8-tetrahydro-
pyrazolo[4,3-e] [1 4]diazepin-5-yl)benzonitrile

20 3-tert-Butyl-l-ethyl-5-p-tolyl-6,7-dihydro-1H-

pyrazolo[4,3-e][1,4]}diazepin-8-one
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21 3-Butyl-l-ethyl-5-phenyl-6,7~dihydro-1H-
pyrazolo([4,3-e] [1,4]d1azepin-B8-thione ejs)

22 (%) 3-sec-Butyl-l-ethyl-5-pyrid-4-~yl-6,7-dihydro-1H-
pyrazolo[4 3-e][1l,4)diazepin-8-one

23 (t)3-sec-Butyl-l-propyl-5-pyrid-4-yl-6,7-dihydro-
1H~pyrazolo[4,3-e][1,4]d1iazepin-8-one

24 3-Cyclohexyl-l-propyl-5-pyrid-4-yl-6, 7-dihydro~-
l1H-pyrazolo[4,3-e][1,4]diazepin-B-one

25 3-tert-Butyl-5-(4-methoxyphenyl)-l1-propyl~-6,7-
dihydro-1H-pyrazolo[4,3-e] [1,4]di1azepin-8-one

26 1-Ethyl-5-{2-hydroxyphenyl)-3-methyl-6, 7-dihydro-
1H-pyrazolo[4,3-e][l,4]diazepin-8-one

27 3-tert-Butyl-l-ethyl-5-(4-hydroxyphenyl) -6, 7-
dihydro~1H-pyrazolo[4,3-e] [1,4}ldiazepin-8-one

28 1-Ethyl-3-isopropyl-5-phenyl-6,7-dihydro-1H-
pyrazolo[4,3-e)[1,4]diazepin-8-ylidenecyanamide

29 Pharmaceutical composition comprising at least one
compound defined according to any one of Claims 1 to 28, in

combination with a pharmaceutically acceptable support

30 Compound according to any one of Claims 1 to 28,

for its use as a medicinal product

31 Compound according to any one of Claims 1 to 28,

for its use as a medicinal product for treating complaints
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including cancer, acquired immunodeficiency syndrome,
fibrosis, excessive 3scarring 1including excessive dermal
scarring such as normal or abnormal dermal scarring
following wounding or surgery, osteoarthritis,
osteoporosis, multiple scleros}s, anxiety, depression,
atopic dermatitis, rheumatoid arthritis, septic shock,
immune diseases including disseminated lupus erythematous,
psoriasis, graft rejection and allergic rhinitis, as well
as diseases involving the production of TNFx, inflammatory
complaints such as asthma chronic obstructive
bronchopneumopathy {COPD), post-ischaemic leslions,
pulmonary hypertension, congestive cardiac insufficiency,
acute respiratory distreas syndrome, and chronic
inflammatory diseases of the intestine (IBD) such as

Crohn’s disease and ulcerative colitis

32 Compound- according to any one of Claims 1 to 28,
for its use as a medicinal product for treating
inflammatory complaints comprising chronic obstructive
bronchopneumopathy, asthma and chronic inflammatory
diseases of the intestine (IBD) such as Crohn’s disease and

ulcerative colitis

33 Compound according to any one of Claims 1 to 28,
for 1its use as a medicinal ©product for treating
anflammatory complaints comprising chronic obstructive

bronchopneumopathy and asthma

34 Method for treating a disease or complaint
involving a treatment with a phosphodiesterase 4 inhibitor,
the sald method comprising the administration to a patient
of an effective concentration of a compound of formula I

according to any one of Claims 1 to 28
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35 Use of a compound of general formula I according
to any one of Claims 1 to 28, to prepare a medicinal
product for treating complaints involving a therapy with a

5 phosphodiesterase 4 inhibitor

36 Process for preparing a compound according to any
one of Claims 1 to 28, comprising the following steps
l)when, in formula I, X is O or S, W is N and the bond
10 between W and the carbon in position 5, symbolized by
==== , 1s a double bond
- the cyclization of a compound of general formula (C)
R

N7 NO, ¢
/
/\' N)\"'
Y ()

in which Rl, R2, R3 and X have the meaning given above, to

R2

15 give a synthetic intermediate or a final compound of
general formula D,

R

\

1
N/'I N*j;RB
N (D)
RZ/ N
X H

in which Rl, R2, R3 and X have the meanings given
above
20
2) when, in formula I, X is S, W is N and the bond
between W and the carbon in position 5, symbolized by
#=== , is a double bond
the thionation of a compound of general formula (D),
25 in which R1l, R2 and R3 have the meaning given above
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and X is O, to give a compound of formula I in which

the bond between W and the carbon atom in position 5
15 a double bond, W is N and X i3 sulphur

5 3) when 1in formula I X is N-CN, W 1s N and the bond
between W and the carbon in positien 5, symbolized by

====, 1s a double bond

the reaction of a compound of genheral formula (G)
R1
R3 -
S
N
/

R2 —N
—S (6)
10
in which R1l, R2 and R3 have the meaning given above, with
a compound of formula H;N-CN, to give a compound of

general formula F bhelow
R1
R3

N7 / hL‘
\
IN —

R2 N

N

A\

N (F)

15
4) when, in formula I, X is N-Rg, W is N and the bond
between W and the carbon in position 5, asymbolizad by
===, 1s a double bond

the reaction of a compound of general formula (G)
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R1
R3
N‘/ I hL‘
\
N
R2 —N
—S

(G)

in which Rl, R2 and R3 are as defined above, with a
compound of formula HzN-Rp i1n which Rz 1s as defined
above, to give a compound of formula I in which the
bond between W and the carbon atom in position 5 is a

double bond, W is N and X is N~-Rp

5) when, in formula I, W i3 NH and the bond between W
and the carbon in position 5 is a single bond

the reaction of a compound of general formula (D)

Rl

in which R1l, R2, R3 and X are as defined above, with
a reducing agent, to give a compound of formula I in
which W is NH and the bond between W and the carbon

in position 5 is a single bond

R
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The invention relates to novel substituted pyrazolo[4,3-e]-

diazepines of general formula

R1
R3
g N
N
\ /
R2/ N
\
X H

to pharmaceutical compositions Eontaining them, to their
use as medicinal products and to processes for preparing
them

10
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REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PATENTEDEINVENCION}( MODELO DE UTILIDAD [ }

N

Datos de identificaciin del solicritante o de la persona que presenta la solcitud

Descnpcion de la invencion [ 1
Dibujos de ser estos pertinentes [ ]
Comprobente de Pago de les tasas establecides |/ [

COMPLETA{ 1- - INCOMPLETA | ]

- -

DISERO INDUSTRIALE |, . .

o hdmﬁndequesemiﬁtﬂ}mshndwlﬁohdumt [ 1]
‘ il dﬂaiiuhbodehpamnaqmprmtalashh:d [ ]
Raptmlaaéng’db&y fotografica del Disefio Industnal o muestra del

matenal i snoorpota e} disefio [ ]
Gomprobmmhpagodehstassestd)bcldas [ ]

COMPLETA{ | INCOMPLETA []

Y

ESQUEMA DE TRAZADO [ ]

Indicacion de.que se solcita stregisiro de un Esquema de trazado [ ]
Datos de iderthficacin del salicftattte 0-9é la persona que presenta la solctud | ]
Repmntﬂﬁlglﬁﬁc& delesquema de razado [ ]
Comprobant® de péigo. de Js tesas detablecides []

INCOMPLETA [}

SRPERTUSIRIA ¥ CuMeRL10

ladivarien 3 01690510 EviNuieR Falim 55

Carrera ‘ 0
Fea (RD) 201-01-9 1910025 O ater- 04 12 29204
et  WRINBAESD | MEISIRY AL MESINTAC Fax 281 31 25 e-mak-info
Deorsdmcra 2928 DIVISIE (O NEWS CHECIDES Sunta Fe de Bogotd D C. -Co

Indicacion de que se soiicita la concesién de una patente L]
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INFORME DE PROTOcOLo lndustriay Comercio.
SUPERINTENDENCIA
Expediente __01-514

Fecha _2 de abri]l del 2001 !

Se certifica que 4-qg

Desde fecha_ 22 de octubre de 1997 ‘

del folio __94.235 @ al folio __94.238 del libro

de Protocolo N°_323 =~  obra el documento N°__

17.877 = conferido por __WARNER-LAMBERT COMPANY
domiciliado(a) en _Morris

Plains, New Jerxsey. E.U.A.

al doctor DANIEL GOYTIA dgquien a su vez
sustituye a *RODRIGUEZ Y ASOCIADOS” Y/O RODOLFO
BRODRIGUEZ MADRID Y/O CARLOS JULIO BUITRAGO GARZON
Y/Q MARINA RODRIUEZ MADRID

OBSERVACIONES: En el libro se encuentra protocolizada
la sustitucidn, pero no el poder concedido al abogado
DANIEL GOYTIA por la socledad arriba mencionada
Tampoco consta dentro dai misme la existencia y
representancifn legal de la sociedad (8 de Agosto del
2000)

Carrera 13 No 27-00 Pisos 5 7y 10
Conmutador 382 0840
Fax. 382 2695
E mall info@slc.govco
Bogotd DC Colombla

™
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Industria y Comercio |

SUPERINTENDENCIA

2020

Bogotd DC

Doctor

RODOLFQ RODRIGUEZ MADRID

REFERENCIA Radicacién No 01 514
Trédmite 002
Evento 001
Actuacidn 430
Oficio No 1042
Folios 001

Como resultado del examen de forma realizado con fundamento en el articulo 38 de la
Decisién 486 de la Comisién de la Comunidad Andina se le comunica que

Para un mejor entendimiento y posterior digitallzacién de la solicitud es importante que los documentos
presentados eatén legibles y completos. por lo tanto debe aportar un nuevo caplitulo descriptivo y
relvindicatorio

Con el fin de reconocer personeria al abogado que presenta la solicitud debe allegarse el poder
concedido al abogado que reallza la sustitucidn, debido a qus dentro del protocolo 17877 Gnicaments
reposa |a sustitucidn que del podar hace el doctor Danlel Goytia Adiclonalmente debe presentarse el
documanto que acredita la existencia y representacion legal de la sociedad soliciante

Debe indicarse el lugar de constitucién de la socledad solicitante (Art. 27-c. D 486/00)
Debe allegar comprobanta de pago por exceso de 150 palabras del extracto de publicacién

Debe allegar copla del documento en que consta la cesién del derecho a la petente ctorgado por el
inventor al soliclitante o a su causante (art. 26-k,Dec 486/2000)

En cumplimiento del articulo 39 de la Decisién 488 de la Comisién de la Comunidad Andina se
le requiere para que dentro del término de dos (2) meses siguientes a la fecha de notificacién
del prasente oficio complete los requisitos anteriormente enunciados En caso de no dar
cumplimiento al presente requerimiento la solicitud se considerara abandonada y perdera su
prelacidn

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la Resolucién
Reglamentaria No 210 del 15 de’efero del 2001

El antsrior requermiento fue notificado por fijacién en lista de fecha u 3 ABR mﬂ

4

Se recuarda al Interesado que dabe presantar dentro de lca dieciadis meses sigulentes contados
pr-nmldhdollulldm:::nwlul:ldldulmnn muhmmm&whwmmw Pisos5 7y 10
en que haya lugar la traduccién simple del capfiulo relvindicatorio. El Incumplimisnto de éste plazo, acarresnd Bndrvideaiddn 382 0840

‘ Fax. 382 2695
202027/202022 E mall Info@slc.govco

Bogotd D C Colombla

prioridad invocada



