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§(B‘) Yitulo: PIRROLILAMIDAS BICICLICAS COMO INHIBIDORES DE GLUCOGENO FOSFORILASA

°lﬂ Extracto: Derivados de amida heterociclica, de formula (I): en donde -X-Y-Z- se sslecciona de -S-CR*=CR"-, -
CR*=CR®-S-, -O-CR*=CR"-, CR*=CR®.0-, -N=CR*.S-, -8-CR*=N-, -NR*-CR*=CR"- y -CR*=CR’-NR"-; 0 su sal de
Oacepucitbn farmacéutica o su éster hidrollzable /n vivo; (con condiclones); poseen actividad inhibidora de glucgeno
fosforflasa y, en consecuencia, son (tlles en el tratamiento de estados patoldgicos asociados con un aumento en la
actividad de glucdgeno fosforilasa. Se deacriben procesos para la manufaciura de dichos derivados de amida

heterociclica y composiciones farmacéuticas que los contienen.
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Pirrolilamidas biciclicas como inhibidores de glucégeno fosforilasa

La presente invencién se refiere a derivados de amidas heterociclicas, sus
sales de aceptacion farmacéutica y sus ésteres hidrolizables in vivo. Estas
amidas heterocjciicas poseen actividad inhibidora de glicégeno fosforilasa
y, en consecuencia, son Utiles en el tratamiento de estados patoldgicos
asociados con una mayor actividad glicogeno fosforilasa y, por lo tanto,
son potencialmente Gtiles en métodos para el tratamiento de un animal de
sangre caliente como el hombre. La invencién tiene que ver igualmente con
procesos para la manufactura de dichos derivados de amidas heterociclicas,
composiciones farmacéuticas que las contienen y su uso en la manufactura
de medicamentos para inhibir actividad de glicogeno fosforilasa en un
animal de sangre caliente como el hombre.

El higado es el principal érgano que regula la glicemia en el estado
pos-absorbente. Adicionalmente, aunque juega un papel menor en la
contribucién a niveles de glucosa pos-prandial en la sangre, la respuesta del
higado a fuentes exdégenas de glucosa plasmdtica es clave para una
capacidad de mantener la glicemia. Se considera que una mayor
produccién de glucosa hepética (HGO) juega un papel importante en
mantener los niveles elevados de glucosa plasmética en ayunas observados
en diabéticos tipo 2; particularmente aquellos con una FPG >140mg/dl
(7.8mM). (Weyer y colaboradores, (1999), J Clin Invest 104: 787-794;
Clore & Blackgard (1994), Diabetes 43: 256-262; De Fronzo, R. A., y
colaboradores, (1992) Diabetes Care 15; 318-355; Reaven, G.M. (1995)
Diabetologia 38; 3-13).

Puesto que las terapias actuales orales anti-diabéticas fallan en llevar
los niveles FPG a un rango no-diabético dentro de lo normal y puesto que
niveles FPG (y glycHbAlc) elevados constituyen factores de riesgo tanto
para enfermedad macrovascular (Charles, M.A. y colaboradores (1996)
Lancet 348, 1657-1658; Coutinho, M. y colaboradores (1999) Diabetes
Care 22; 233-240; Shaw, J.E. y colaboradores (2000) Diabetes Care 23, 34-
39) y microvascular (DCCT Research Group (1993) New. Eng. J. Med.
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329; 977-986), la disminucién y normalizacién de niveles FPG continia
siendo una meta de tratamiento en la diabetes tipo 2.

Se ha estimado que, luego de un ayuno nocturno, el 74% de la HGO
se deriva. de .glucogendlisis, derivindose el resto de precursores
gluconeogénicos (Hellerstein y colaboradores (1997) Am J Physiol, 272:
E163). La glicégeno fosforilasa es una enzima clave en la generacion por
glucogendlisis de glucosa-1-fosfato y, por lo tanto, la glucosa en el higado y
también en otros tejidos tales como miisculos y tejido neuronal.

La actividad de la glicogeno fosforilasa del higado es elevada en
modelos diabéticos animales incluyendo el ratén db/db y la rata fa/fa
(Aiston S y colaboradores (2000). Diabetologia 43, 589-597).

Se ha demostrado que la inhibicién de la glicdgeno fosforilasa con
inhibidores de cloroindol (CP91149 y CP320626) reduce tanto la
glucogendlisis estimulada por el glucagén y la produccién de glucosa en
hepatacitos (Hoover y colaboradores (1998) J Med Chem 41, 2934-8;
Martin y colaboradores (1998) PNAS 95, 1776-81, WO 96/39384 y WO
96/39385).  Adicionalmente, se reduce la concentracién de glucosa
plasmética, en una forma relativa a la dosis, en ratones db/db y ob/ob a raiz
del tratamiento con estos compuestos.

Estudios en perros conscientes con exposicion al glucagon en
ausencia y presencia de otro inhibidor de glicégeno fosforilasa, Bay K
3401, demuestran también la, utilidad potencial de dichos agentes en donde
hay elevados niveles de glucagén en circulacion, como en la diabetes Tipo
y Tipo 2. En presencia de R 3401, la produccion de glucosa hepatica y los
niveles de glucosa plasmaética arterial luego de una exposicion al glucagén
se redujeron significativamente (Shiota y colabomdo.res, (1997), Am J
Physiol, 273: E868).

ES 2,081,747 divulga que ciertos derivados de amida de 4H-
tieno[3,2-b]pirroles y 4H-tieno[2,3-b]pirroles son antagonistas CCK y son
utiles en el tratamiento de desérdenes de secrecién gistrica y en la

.
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regulacién del apetito. Los compuestos divulgados en este documento se
excluyen de las reivindicaciones de compuestos de la presente invenci6n,

US 3,706,810 divulga que ciertos derivados N-(aminoalquil) de
tieno[3,2-b]pirrol-5-carboxamida son itiles como agentes analgésicos y
anti-depresivos. Los compuestos divulgados en este documento se
excluyen de las reivindicaciones de compuestos de la presente invencion.

US 4,751,231 divulga que ciertas tieno[2,3-b]pirrol-5-sulfonamidas
son Utiles en el tratamiento de presion intraocular elevada y glaucoma.
Ciertas amidas se divulgan como intermedios. Los compuestos divulgados
en este documento se excluyen de las reivindicaciones de compuestos de la
presente invencion.

US 4,794,120 divulga hidrazida de écido 4H-tieno[3,2-b]pirrol-5-
carbox{lico e hidracida de 4cido 6H-tieno[2,3-b]pirrol-5-carboxilico como
intermedios en la preparacion de (5-nitro-2-furanil)metilenohidrazidas que
son antibacteriales, fungicidas y protozoacidas. Los compuestos divulgados
en este docunllento se excluyen de las reivindicaciones de compuestos de la
presente invencion.

La solicitud co-pendiente EP 1088824 divulga que un compuesto de
Férmula A:
un estereoisdmero, su sal de aceptacion farmacéutica o su profarmaco, o
una sal de aceptacién farmacéutica |

del profirmaco,
en donde

Q es arilo, arilo.sustituido, heteroarilo, o heteroarilo sustituido;

cada uno de z y X son independientemente (C, CH o CH;), N, 06 S;
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X' es NR*, -CH;-, 0 6.5;

cada -—- es independientemente un enlace o esti ausente, con la

condicion que ambos --— no sean simultdneamente enlaces;

R' es hidrégeno, halégeno, -OC,-Csalquilo, -SC;-Cgalquilo, -C;-
Calquilo, -CFI:,,_-NHz-, -NHC,-Csalquilo, -N(C,-Csalquil);, -NO,, -CN, -
CO,H, -CO,C,-Czalquilo, -C,-Csalquenilo, o -C,-Csalquinilo;
cada R" y R® son independientemente hidrégeno o -CI-C'a_a]quilo; Yes

OH

e
F

o estd ausente;

R? y R? son independientemente hidrégeno, halégeno, -C;-Csalquilo, -CN, -
C=C-Si(CH;);, -OC,-Csalquilo, -SC,-Csalquilo, -CF,, -NH,;, -NHC;-
Csalquilo,-N(C;-Cgalquil);, -NO,, -CO;H, -CO,C,-Csalquilo, -C,-
Csalquenilo, o -C,-Cgalquinilo, o R? y R? juntos con los_ atomos en el anillo
al cual se unen forman un anillo de cinco o seis miembros que contienen de
0 a 3 heterodtomos y de 0 a 2 enlaces dobles;

R* es -C(=0)-A;

A s -NR°R®, -NR*CH,CH,OR",

ik U e AN
\‘w)?:, \(OH.)nXH' | \(OH.)“>?::

cada R® es independientemente hidrégeno, C;-Csalquilo, C;-Cgalcoxi,

arilo, arilo 'sustituido, heteroarilo, o heteroarilo sustituido; cada R® es

_ independientemente hidrégeno, -C(=0)OR",-OR’, -SR", o -NR'R"; y
cada n es independientemente 1-3,

son ntiles en tratar diabetes, resistencia a la insulina, neuropatia diabética,

nefropatia diabética, retinopatia diabética, cataratas, hiperglicemia,
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hipercolesterolemia, hipertensién, hiperinsulinemia, hiperlipidemia,
aterosclerosis, o isquemia de tejido tisular. Estos compuestos se excluyen
de la presente solicitud.

Las amidas heterociclicas de la presente invencion poseen actividad
inhibidora de glicégeno fosforilasa y, en consecuencia, se espera que sean
utiles en el tratamiento de diabetes tipo 2, resistencia a la insulina, sindrome
X, hiperinsuliqemia, hiperglucagonemia, isquemia cardiaca y obesidad,
particularmente diabetes tipo 2.

La preseﬁte invencién proporciona un compuesto de férmula (I):

Festea

@

en donde:

-X-Y-Z- se selecciona de -S-CR'=CR’-, -CR*=CR’-§-,
-O-CR*=CR’-, -CR*=CR’-.0-, -N=CR*=N, -NR®- CR‘=CR’ -CR'=CR® -
NR‘.-;

en donde R* y R® se seleccionan independientemente de hidrégeno,
halo, nitro, ciano, hidn;xi, fluorometilo, difluorometilo, trifluorometilo,

trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,

Cistlquilo, Cjcalquenilo, Cjenlquinilo, Ciealcoxi, Cjealcanoilo, C,.

salcanoiloxi, N-{C,_¢alquil)amino, N,N-C,_¢alquil)amino, Ci
salcanoilamino, N-(C;.alquil)carbamoilo, N,N-(C,alquil),carbamoilo, C;.
calquilS(O), en donde a es 0 a 2, C,ealcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,¢alquil)sulfamoilo, N,N«C,.salquilsulfamoilo,
C:-salQuilsulfoﬂilamino y C,.¢alquilsulfonil-N-(C,¢alquil)amino;

R® es hidrégeno o C,¢alquilo;

AP
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R' se selecciona de hidrégeno, halo, nitro, ciano, hidroxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, ureido, C,salquilo, C,.
salquenilo, Cpalquinilo, Cgalcoxi, Cyealcanoilo, C,¢alcanoiloxi, N-(C,.
alquilemino, . N,N{Cjalquilyamino,  C,alcancilamino,  N-(C,.
ealquil)carbamoilo, N,N-(C,4alquil),carbamoilo, C,.calquilS(O), en donde a
es 0. a 2, Cgalcoxicarbonilo, C,galcoxicarbonilamino, N~(Ci.
salquil)sulfamoilo, N,N-(C,_alquil);sulfamoilo, C,¢alquilsulfonilamino, C,.
salquilsulfonil- - N-(C,.¢alquil)amino; Cjgcicloalquilo, Csgcicloalquilo, C,.
salquilo, arilo, arilC;alquilo, grupo heterociclico y (grupo heterociclico)C;.
calquilo; en donde R' puede sustituirse opcionalmente por uno o més grupos
seleccionados de P y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de R;

R? se selecciona de hidrégeno, halo, nitro, ciano, hidroxi,
fluorometilo, difluorometilo, trifluorometilo, ftrifluorometoxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, ureido, C,ealquilo, C,.
salquenilo, C,4alquinilo, C,ealcoxi, C,¢alcanoilo, C, ealcanoiloxi, N-(C,.
cglquil)amino, N,N-(C,salquil),amino, C,¢alcanoilamino, N-+{C,¢alquil
Jcarbamoilo, N,N{C,alquil);carbamoilo, N-(C,¢alquil)-N-(C,salcoxi
)carbamoilo,

Ci6alquilS(O), en donde a es 0 a 2, C,qalcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,.salquil)sulfamoilo, N,N-(C,.salquil),sulfamoilo,

sulfamoilamino, N«C,¢alquil)sulfamoilamino, N,N-(C,.
salquil),sulfamoilamino, C,;-salquilsuifonilamino, Ci.
5alquilsulfonilaminocarbonilo; Cl.ga.lquilsulfonil—N-(-C;.6alquil)amino y un
grupo -E-F-G-H;

en donde E y G se seleccionan independientemente de u enlace
directo, -O-, -S-, -8O-, -80,-, -OC(0)-, -C(0)0-, -C(0)-, -NR"-, -NR'C(0)-
, -C(O)NR%, -SO,NR%, -NR'SOy, -NR'C(O)NR®-, -OC(O)NR%, -
NR"C(0)O-, -NR*SO;NR"-, -SO,NR"C(0)- y -C(O)NR"SO,-; en donde R* y

A
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R® se seleccionan independientemente de hidrégeno o C,ealquilo que se
sustituye opcionalmente por un grupo V ;

F es C,.¢alquileno sus!:ituido opcionalmente por uno o mas Q o un
enlace directo; o

H se selecciona de arilo, Cygcicloalquilo y grupo heterociclico; en
donde H puede sustituirse opcionalmente por uno o mis grupos
seleccionados de S y en donde si dicho grupo heterociclico contiene una -
NH- ese nitrlég'eno puede sustituirse opcionalmente por un grupo
seleccionado de T;

R’ es hidrégeno o C,salquilo;

n se selecciona de 0-4; en donde los valores de R' pueden ser los
mismos o diferentes; y en donde los valores de R? pueden ser los mismos o
diferentes;

P, S y Q se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometilo, trifluorometoxi, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, ureido, C,¢alquilo, C,¢alquenilo, C,.¢alquinilo, C,.
ealcoxi, C,.ealcanoilo, .C,¢alcanoiloxi, N-(C,salquil)amino, N-N-(C,.
¢alquillamino, C;salcanoilamino, N<{C,¢alquil)carbamoilo, N-N-(C,.
salquil),carbamoilo, N-(C,.¢alquil)-N-(C,salcoxi)carbamoilo, Ci.
6alquilS(O), en donde a es 0 a 2, Cqalcoxicarbonilo, C,.
salcoxicarbonilamino, N~C,¢alquil)sulfamoilo, N-N-«C,¢alquil
Ysulfamoilo, C,¢alquilsulfonilamino, C,salquilsulfonil-N~(C,.calquil
Jamino, C;gcicloalquilo, arilo y un grupo heterociclico; en donde P, S y Q
pueden sustituirse opcional e independientemente en carbono por uno o més
grupos seleccionados de V y en donde si dicho grupo heterociclico contiene
una mitad -NH- ese nitrégem; puede sustituirse opcionalmente por un grupo
seleccionado de U;

V se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
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etilcarbamoilo, N,N-dimetilcarbamoilo, N-N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo,. metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, ~N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-
etilsulfamoilo, morfolino, morfolinocarbonilo, N-bencilcarbamoilo, y
4-hidroxipiperidinocarbonilo;

R, T y U se seleccionan independientemente de C,,alquilo, C,.

salcanoilo, C,4alquilsulfonilo, C,alcoxicarbonilo, carbamoilo, N-(C,.

salquil)carbamoilo, = N,N-(C,4alquil)carbamoilo,  fenilo,  bencilo,

benciloxicarbonilo, benzoilo y fenilsulfonilo en donde R, T y U pueden
sustituirse opcional e independientemente en carbono por uno o més grupos
seleccionados de V;

o su sal de aceptaciéon farmacéutica o su éster hidrolizable in vivo; con las
condiciones: '

i) cuando -X-Y-Z- es -S-CH=CH-, R*(CR'R*),- no puede ser amino, 1-
fenil-5-metil-1H-1,5-benzodiazepina-2,4(3H,5H)dion-3-ilo, 1-metil-5-fenil-
2-oxo- 2,3-dihidro-1H- benzo(E)(1,4)diazepin-3-ilo, 2-(4-fenil-1,2,5,6-
tetrahidropirid-1-il)etilo, 3-(4-fenil-1,2,5,6-tetrahidropirid-1-il)propilo, 2+
4-fenilpiperazin-1-il)etilo, 2-(N-metilamino)etilo, 2-morfolinoetilo o 2-(N-
metil-N-bencilamino)etilo; .

ii) cuando -X-Y-Z- es -CH=CH-S-, R%-(CR'R’),- no puede ser amino o 1-
metil-5-fenil-2-oxo- 2,3-dihidro-1H-benzo(EX1,4)diazepin-3-ilo;

jii) cuando -X-Y-Z- es -CH=C(SO,NH,)-S-, R>(CR'R’),- no puede ser
metilo o isobutilo; y

iv) cuando -X-Y-Z- es como se defini6 inicialmente, n es 1, R' es
arilmetilo, arilmetilo sustituido, (grupo h.eterociclico)metilo y (grupo
heterociclico)metilo sustituido y R’ es hidrogeno entonces R? no es un
grupo -C(=0)-A o un grupo -CH(OH)-C(=O)-A en el cual A es NR'R?-
NR'CH’CH’OR", o
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cada R®y R" es independientemente hidrégeno o -C;-Cyalquilo;

cada R? es independientemente hidrégeno, C,-Calquilo, C,-Csalcoxi,
arilo, arilo sustituido, heteroarilo, o heteroarilo sustituido;

cada R°® es independientemente hidrégeno, -C(=0)OR",-OR", -SR", o
-NR'R" y cada n es independientemente 1-3, y

X'es NR", -CHz, 06 S. |

En otro aspecto la presente invencién provee un compuesto de
formula (I):

)

(1) en donde:

-X-Y-Z~- se selecciona de  -S-CR‘=CR’-, -CR'=CR'S-, -O-
CR'=CR’-, -CR*=CR’-0-,-N=CR*S-, -S-CR*=N-, -NR*-R*=CR’- y -CR*-
CR*-NR%;;

en donde R* y R® se seleccionan independientemente de hidrégeno,
halo, nitro, ciano, hidroxi, fluorometilo, difluorometilo, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cietlquilo, C,ealquenilo, C,qalquinilo, C;¢alcoxi; C,salcancilo, C,.
salcanoiloxi, N-(C,.¢alquil)amino, N,N-(C,.salquil);amino, C.
salcanoilamino, N<(C,alquil)carbamoilo, N,N-(C,salquil);carbamoilo, C,.
c8lquilS(O), en donde a es 0 a 2, C,¢ealcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,salquil)sulfamoilo, N-(C,salquilsulfamoilo, C,.
salquilsulfonilamino y C, salquilsulfonil-N~(C;salquil)amino;
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R® es hidrégeno o Cy¢alquilo;

R! se selecciona de hidrégeno, halo, nitro, ciano, hidroxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, ureido, C,salquilo, C,.
salquenilo, Cj4alquinilo, C,4alcoxi, C,¢alcanoilo, C,salcanoiloxi, N<(C,.
salquil)amino, N,N—(C..;a_lqlﬁl)zmnino, C;.ga]_canoilamino, N-(C,.
salquil)carbamoilo, N,N-(C,alquil),carbamoilo, C;alquilS(O), en donde a
es 0 a 2, Cealcoxicarbonilo, Cealcoxicarbonilamino, N-C,.
salquil)sulfamoilo, N,N-(C,alquil);sulfamoilo, C,.salquilsulfonilamino, C,.
calquilsulfonil-N~(C, calquil)amino, Csscicloalquilo, CsgcicloalquilC;.
clquilo, arilo, arilC; salquilo, grupo heterociclico y (grupo heterociclico)C:;.
«alquilo; en donde R' puede sustituirse opcionalmente por uno o més grupos
seleccionados de P y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrOgeno puede sustituirse opcionalmente por un grupo
seleccionado de R;

R' se sclecciona de  hidrégeno, halo, nitro, ciano, hidroxi,
fluorometilo, difluorometilo, trifluorometilo, ftrifluorometoxi, amino,
carboxi, carba-moilo, mercapto, sulfamoilo, ureido, C,gsalquilo, C,.
salquenilo, Cy4alquinilo, C,¢alcoxi, C,ealcanoilo, C,alcanoiloxi, N-(C,.
calquil)amino, N,N-(C,salquil),amino, C, salcanoilamino,
N-(C,¢alquil)carbamoilo, N,N{C,.4alquil),carbamoilo, N-(C,.calquil)}-N-(C;.
salcoxi)carbamoilo, C,.¢alquilS(0), en donde a es 0 a 2, C,_¢alcoxicarbonilo,
C,-salcoxicarbonilamino, N~C,.salquil)sulfamoilo, N,N-(C,.
salquil);sulfamoilo, sulfamoilaminﬁ, N-«Cy¢alquil )sulfamoilamino, N,N-
(C,.¢alquil)sulfamoilamino, C,.¢alquilsulfonilamino, C.
salquilsulfonilaminocarbonilo, C,salquilsulfonil-N-(C,salquil)amino y un
grupo -E-F-G-H;

en donde E y G se seleccionan independientemente de un enlace
directo, -O-, -S-, -SO-, -8Oz-, -OC(0Q)-, -C(0)0-, -C(Q)-, -NR*,
-NR*C(O)-, -C(O)NR"-, -SO,NR"-, -NR*SO,-, -NR'C(O)NR"-,
-OC(O)NR", -NR*C(0)O-, -NR*SO;NR"-, -SO;NR'C(O)- y
_C(O)NR'SO,-; ‘en donde R® y R® se seleccionan independientemente de
hidrégeno o C..;al'quilo;
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F es C,alquileno sustituido opcionalmente por uno o més Q o un
enlace directo;

H se selecciona de atilo, Ci4cicloalquilo y grupo heterociclico; en
donde H puede sustituirse opcionalmente por uno o més grupos
seleccionados.de S y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrogeno puede sustituirse opcionalmente por un grupo
seleccionado de T;

R’ es hidrégeno o C,galquilo;

n se selecciona de 0-4; en donde los valores de R' pueden ser los
mismos o diferentes; y en donde los valores de R? pueden ser los mismos o
diferentes;

P, S y Q se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometilo, trifluorometoxi, amino, éarboxi, carbamoilo,
mercapto, sulfamoilo, ureido, C,salquilo, C,.salquenilo, C, salquinilo; C,.
salcoxi, C,salcancilo, C,4alcanciloxi, N-(Ci¢alquil)amino, NNHC,.
calquil);amino, C,alcanoilamino, N-(Cjealquil)carbamoilo, N,N-(C;.
salquil),carbamoilo, N-{C,.calquil)-N-(C, salcoxi)carbamoilo, C.
¢alquilS(O), en donde a es 0 a 2, C,slcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,_salquil)sulfamoilo, N,N-(C,salquil),sulfamoilo,
Cisalquilsulfonilamino, Ci-¢alquilsulfonil-N-(C,_galquil)amino, Cs.
scicloalquilo, arilo y grupo heterociclico; en donde P, § y Q pueden
sustituirse opcional e independientemente en carbono por uno o més grupos
seleccionados de V y en donde s{ dicho grupo heterociclico contiene una
mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de U;

V se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N—rhetilcarbamoilo, N-
etilcarbamoilo, N,N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,

etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, M-

= i
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etilsulfamoilo, . N, N-dimetilsulfamoilo, N,N-dietilsulfamoilo o N-metil-N-
etilsulfamoilo; '

R, T y U se seleccionan independientemente de C,4alquilo, C;.

salcanoilo, C,.salquilsulfonilo, C,4alcoxicarbonilo, carbamoilo, N-(C,.
salquil)carbamoilo, N,N-C,alquil)carbamoilo,  fenilo, bencilo,
benciloxicarbonilo, benzoilo y fenilsulfonilo; o su sal de aceptacién
farmacéutica o su éster hidrolizable in vivo;
con las condiciones: i) cuando -X-Y-Z- es -S-CH=CH-, R(CR'R*),- no
puede ser amino, 1-fenil-5-metil-1H-1,5-benzodiazepina-2,4(3H,5H)dion-3-
ilo, 1-metil-5-fenil-2-ox0-2,3-dihidro-1H-benzo(E)1,4)diazepin-3-ilo, 2-(4-
fenil-1,2,5,6-tetrahidropirid-1-il)etilo, 3-(4-fenil-1,2,5,6-tetrahidropirid-1-
ipropilo,  2-(4-fenilpiperazin-l-il)etilo,  2-(N-metilamino)etilo, 2-
morfolinoetilo o 2-(N-metil-N-bencilamino )etilo;
ii) cuando X-Y-Z- es -CH=CH-S-, R>(CR'R’),- no puede ser amino o 1-
metil-5-fenil-2-oxo-  2,3-dihidro-1H-benzo(E)(1,4)diazepin-3-ilo; iii)
cuando -X-Y-Z- es -CH=C(SO,NH;)-S-, R%-(CR'R*),- no puede ser metilo
o isobutilo; y iv) cuando -X-Y-Z- es como se definié inicialmente, n es 1,
R' es arilmetilo, arilmetilo sustituido, (grupo heterociclico)metilo y (grupo
heterociclico)metilo sustituido y R® es hidrégeno entonces R? no es un
grupo -C(=0)-A o un grupo -CH(OH)-C(=O)-A ¢ el cual A es NRRY, -
NR*CH,CH,O0R", 0

a4 AME R

—N\(cmj:l _N\(Glunjﬂ'lw _N\(aon;:: |

cada R" y R® es independientemente hidrégeno o -C;-Csalquilo;

cads R® es independientemente hidrégeno, C1-Csalquilo, C)-
Csalcoxi, arilo, arilo sustituido, heteroarilo, o heteroarilo sustituido;
cada R® e; independientemente hidrégeno, -C(=0)OR", -OR", -SR", o
-NR'R"; y‘ cada n es independientemente 1-3, y

X' es NR®, -CHy-, 06 S.
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En esta especificacién el término "alquilo” incluye grupos alquilo de
cadena recta y ramificada pero referencias a grupos alquilo individuales
tales como "propilo" son especificos Gnicamente de la versién de cadena
recta. Por ejemplo, "C,salquilo” incluye C,,alquilo, propilo, isopropilo y ¢
butilo. No obstante, referencias a grupos alquilo individuales tales como
‘propilo’ son especificos de la versién de cadena recta tnicamente y
referencias a grupos alquilo individuales de cadena ramificada tales como
‘isopropilo’ 5011_ especificos de la versién de cadena ramificada inicamente.
Una convencion, similar se aplica a otros radicales, por ejemplo "arilC,.
ealquilo" incluye arilC;4alquilo, bencilo, I-feniletilo y 2-feniletilo. El
término "halo" se refiere a fluoro, cloro, bromo y yodo.

Donde sustituyentes opcionales se eligen de "uno o més" grupos hay
que entender ciue esta definicidn incluye todos los sustituyentes que se
escogen de uno de los grupos especificados o los sustituyentes que se
escogen de dos 0 més de los grupos especificados.

Un "grupo heterociclico” es un anillo mono o biciclico saturado,
parcialmente saturado o insaturado que contiene 4-12 dtomos de los cuales
por lo menos un dtomo se elige de nitrégeno, azufre u oxigeno, que pueden,
a menos que se especifique otra cosa, enlazarse a carbono o nitrdgeno, en
donde un grupo -CH;- puede reemplazarse opcionalmente por un -C(0)- y
un étomo de azufre en el anillo puede oxidarse opcionalmente para formar
el S-6xido(s). Ejemplos de valores apropiados del término "grupo
heterociclico” son morfolino, piperidilo, piridilo, piranilo, pirrolilo,
imidazolilo, tiazolilo, indolilo, quinolilo, tienilo, 1,3-benzodioxolilo, 1,3-
dioxolanilo, tiadiazolilo, piperazinilo, isotiazolidinilo, 1,3,4-triazolilo,
tetrazolilo, pirrolidinilo, 2-oxazolidinonilo, 5-isoxazolonilo, benz-3-
azepinilo, 1,4-benzodioxanilo, tiomorfolino, pirrolinilo, homopiperazinilo,
3,5-dioxapiperidinilo, 3-pirazolin-5-onilo, tetrahidropiranilo,
bencimidazolilo, benztiazolilo, imidazo[ 1,2-a]piridilo, pirimidilo, pirazinilo,
piridazinilo, isoxazolilo, 4-piridona, 1-isoquinolonl, 2-pirrolidonl, 4-
tiazolidona 2,3-dihidro-1,5-benzotiazepin-4(5H)-ona. Preferiblemente un

"grupo heterociclico" es piridilo, imidazolilo, tiazolilo, quinolilo, tienilo,
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1,3-benzodioxolilo, 1,3-dioxolanilo, isotiazolidinilo, 1,3,4-triazolilo,
tetrazolilo,  2-oxazolidinonilo,  S5-isoxazolonilo,  benz-3-azepinilo,
hidantoinilo, 1,4-benzodioxanilo, tiomorfolino, 3-pirazolin-5-onilo,
bencimidazolilo, benztiazolilo, imidazo[1,2-a]piridilo, pirimidilo, pirazinilo,
y 2,3-dihidro-1,5-benzotiazepin-4(SH)-ona.

"Arilo" es un anillo mono o biciclico parcialmente saturado o
insaturado que contiene 4-12 4tomos de carbono, en donde un grupo -CH,-
puede reemplaz_'arse opcionalmente por un -C(O)-. Preferiblemente arilo es
fenilo, naftilo, 1,2,3,4-tetrahidronaftilo -(tetralinilo) o indanilo. Mis
preferiblemente arilo es fenilo, naftilo o 1,2,3,4-tetrahidronaftilo. Muy
preferiblemente arilo es fenilo, o naftilo.

Un ejemplo de "C,ealcanciloxi” es acetoxi. Ejemplos de "C,.
salcoxicarbonilo” incluyen  C,4alcoxicarbonilo, = metoxicarbonilo,
etoxicarbonilo,j n- y t-butoxicarbonilo, Ejemplos de "C,.
salcoxicarbonilamino" incluyen metoxicarbonilamino, etoxicarbonilamino,
n- y t-butoxicarbonilamino. Ejemplos de "C,salcoxi" incluyen metoxi,
etoxi y propoxi. Ejemplos de "C,salcanoilamino” incluyen formamido,
acetamido y propionilamino. Ejemplos de "C,¢alquilS(O), en donde a es 0
a 2" incluyen Cjyalquilsulfonilo, metiltio, etiltio, metilsulfinilo,
etilsulfinilo, mesilo y etilsulfonilo. Ejemplos de "C,.¢alquilsulfonilamino”
incluyen metilsulfonilamino, etilsulfonilamine y propilsulfonilamino.
Ejemplos de "Cicalquilsulfonil-N{Cicalquil )amino" incluyen
metilsulfonil-N-metilamino, etilsulfonil-V-metilamino y propilsulfonil-N-
etilamino. Ejemplos de "C, salcanoilo” incluyen C, 4alcanoilo, propionilo y
acetilo. Ejemplos de "N-(C,qalquil)amino” incluyen metilamino y
etilamino. Ejemplos de N-N+(C,.¢alquil)2amino" incluyen di-N-metilamino,
di-(N-etil)amino y N-etil-N-metilamino. Ejemplos de "C,salquenilo” son
vinilo, alilo y 1-propenilo. Ejemplos de "C,¢alquinilo" son etinilo, 1-
propinilo y 2-propinilo. Ejemplos de "N-(C,calquil)sulfamoilo” son N-
(metil)sulfamoilo y N-(etil)sulfamoilo.  Ejemplos de "N-(Cy.alquil),
sulfamoilo” son 'N,N-(dimetil)sulfamoilo y N-(metil}-N-(etil)sulfamoilo.
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Ejemplos de "N-(C,¢alquil)carbamoilo” son N-(C,4alquil)carbamoilo,
metilaminocarbonilo y etilaminocarbonilo. = Ejemplos de NN-(C,.
calquil)carbamoilo” son N,N{C,_alquil)carbamoilo, dimetilaminocarbonilo
y metiletilaminocarbonilo. Ejemplos de "anillo Cjgcicloalquilo” son
ciclopropilo y ciclohexilo. Ejemplos de "(grupo heterociclico)C, salquilo”
incluyen piridilmetilo, 3-moifolinopropilo y 2-pirimid-2-ileti.lo. Ejemplos
de "CsgcicloalquilC,4cicloalquilo” incluyen ciclopropilmetilo y 2-
ciclohexilpropilo. "N+C,.ealquil)sulfamoilamino" son N-
(metil)sulfamoilamino y AN-(etil)sulfamoilamino. Ejemplos de "N-(C,.
calquil);sulfamoilamino” son N,N-(dimetil)sulfamoilamino y N-(metil)-N-(
etil)sulfamoilamino. = Ejemplos de "C,ealquilsulfonilaminocarbonilo”
incluyen  metilsulfonilaminocarbonilo, etilsulfonilaminocarbonilo vy
propilsulfonilaminocarbonilo.

Una sal apropiada de aceptacién farmacéutica de un compuesto de la
invencion es, por ejemplo, una sal de adicion de dcido de un compuesto de
la invencién que es suficientemente basica, por ejemplo, una sal de adicién
de écido con, por ejemplo, un dcido organico o inorgdnico, por ejemplo
écido clorhidrico, bromhidrico, sulfiirico, fosfdrico, trifluoroacético, citrico
o maleico. Adicionalmente una sal apropiada de aceptacién farmacéutica
de un compuesto de la invencidén que es suficientemente acidica es una sal
de metal alcalino, por e¢jemplo una sal de potasio o sodio, una sal de metal
alcalinotérreo, por ejemplo una sal de magnesio o calcio, una sal de amonio
o una sal con una base orgénica que proporciona un catién de aceptacién
fisiologica, por ejemplo una sal con metilamina, dimetilamina,
trimetilamina, piperidina, morfolina o tris-(2-hidroxietil)amina.

Un éster hidrolizable in vivo de un compuesto de la formula (I) que
contiene un grupo carboxi o hidroxi es, por ejemplo, un éster de aceptacién
farmacéutica que se hidroliza en el organismo humano o animal para
producir el écido o alcohol original. Esteres apropiados de aceptacion
farmacéutica para carboxi incluyen ésteres C,salcoximetilo por ejemplo

metoximetilo, ésteres C,salcanoiloximetilo por ejemplo pivaloiloximetilo,

20



WO o2208% . PCT/SE01/01880
ésteres ftalidilo, ésteres C; gcicloalcoxicarboniloxiC,sglquilo por ejemplo 1-
ciclohexilcarboniloxietilo; ésteres 1,3-dioxolen-2-onilmetilo por ejemplo 5-
metil-1,3-dioxolen-2-onilmetilo; y ésteres C;salcoxicarboniloxietilo por
ejemplo 1-metoxicarboniloxietilo y pueden formarse en cualquier grupo
carboxi en los compuestos de esta invencion.

Un éster hidrolizable in vivo de un compuesto de la férmula (I) que
contiene un grupo hidroxi incluye esters inorgdnicos tales como esters de
fosfato y éteres a-aciloxialquilo y compuestos relacionados que, como
resultado de la hidrélisis in vivo de la descomposicion estedrica para
producir el grupo hidroxi original. Ejemplos de éteres a-aciloxialquilo
incluyen acetoximetoxi y 2,2-dimetilpropioniloxi-metoxi. Una seleccion de
un éster hidrolizable in vivo que forma grupos para hidroxi incluyen
alcanoilo, benzoilo, fenilacetilo y benzoilo sustituido y fenilacetilo,
alcoxicarbonilo (para producir ésteres de carbonato alquilo),
dialquilcarbamoilo y N-(dialquilaminoetil)-N-alquilcarbamoilo (para
producir carbamatos), dialquilaminoacetilo y carboxiacetilo. Ejemplos de
sustituyentes en benzoilo incluyen morfolino y piperazino enlazados desde
un dtomo de nitrogeno en anillo mediante un grupo metileno a la posicion
3- 6 4- del anillo benzoilo. |

Algunos compuestos de la férmula (I) pueden tener centros quirales
y/o centros isoméricos geométricos (isomeros E- y Z-), y hay que entender
que la invencion comprende todos aquellos isomeros geométricos y
diastereoisomeros dpticos, que poseen actividad inhibidora de glucdgeno
fosforilasa.

La invencién se refiere a cualesquiera y a todas las formas
tautoméricas de los compuestos de la férmula (I) que poseen actividad
inhibidora de glucogeno fosforilasa.

Hay que ertender también que ciertos compuestos de la férmula (I)
pueden existir en formas solvatadas asf{ como no solvatadas como, por

ejemplo, formas hidratadas. Hay que entender que la invencién comprende
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todas las formas solvatadas que poseen actividad inhibidora de glucégeno
fosforilasa. '

Valores preferidos de_R', R? R’ -X-Y-Z- y n son los siguientes.
Dichos valores pueden usarse donde sea apropiado con cusalquiera de las
definiciones, reivindicaciones o incorporaciones definidas més arriba o més
adelante en el texto.

Preferiblemente -X-Y-Z- se selecciona de -S-CR*=CR”-, -CR*=CR’-
S-, -O-CR*CR>- y -N=CR*.S-.

More preferiblemente -X-Y-Z- se selecciona de -S-CR*CR’- y -
CR“CR'S-.

En un aspecto de la invencion preferiblemente -X-Y-Z- se selecciona
de -S-CR"CR’-,

En otro aspecto de la invencién preferiblemente -X-Y-Z- se
selecciona de -CR*CR3-S-.

Preferiblemente R* y R® se seleccionan independientemente de
hidrégeno, halo o C,.¢alquilo.

Mas preferiblemente R* y R’ se seleccionan independientemente de
hidrégeno, cloro, bromo o metilo.

Particularmente R* y R® se seleccionan independientemente de
hidrégeno o cloro.

Mis particularmente R* y R? son ambos cloro.

Preferiblemente -X-Y-Z- se selecciona de -S-C(CI=C(CI)-, -S-
C(Cl)=CH-, -S-CH=C(CI)-, -S-C(Br)=CH-, -S-CH=CH-, -CH=CH-S§-, -O-
CH=CH-, -N=C(Me)-S- y -S-CH=CCIl-. Mis preferiblemente -X-Y-Z- se
selecciona de -S-C(CH=C(Cl), -S-C(Cl)=CH-,_ -S-CH=C(Cl)-, -S-
C(Br)=CH-, -S-CH=CH-, -CH=CH-S§-, -O-CH=CH- y -N=C(Me)-S-.

Muy preferiblemente -X-Y-Z- se selecciona de -S-C(C1)=C(Cl)-, -S-
C(Cly=CH- y -S-CH=C(CI)-. :

Particularm.ente -X-Y-Z- se selecciona de -S-C(CI)=C(Cl)-.

En un aspecto de la invencion, preferiblemente R® es hidrégeno.

En otro aspecto de la invencién, preferiblemente Res C,-salquilo.
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Preferiblemente R' se selecciona de hidrégeno, hidroxi, C;alquilo,
Cyealcoxicarbonilo, arilC,¢alquilo y (grupo heterociclico)C,¢alquilo; en
donde R' puede sustituirse opcionalmente en carbono por uno o mis grupos
seleccionados de P; y

P se selecciona de hidroxi y C,.salquilsulfonil-N-(C,¢alkil)amino.

Mis preferiblemente R' se selecciona de hidrégeno, hidroxi, metilo,
metoxicarbonilo, bencilo e imidazol-4-ilmetilo; en donde R' puede
sustituirse opcionalmente por uno o més grupos seleccionados de P; y

P se selecciona de hidroxi y mesil-N-{metil)amino.

Particularmente R' se selecciona de hidrégeno, hidroxi, metilo,
metoxicarbonilo, mesil-N<(metil)aminometilo, bencilo, hidroximetilo e
imidazol-4-ilmetilo.

‘Mas particularmente R' se selecciona de hidrégeno, mesil-N-
(metil)aminometilo o bencilo.

Preferiblemente R se selecciona de N,N«(C,alquil);carbamoilo, N-
N-(C,¢alquil);sulfamoilamino, C,_salquilsulfonilaminocarbonilo y un grupo
-E-F-G-H;

en donde E y G se seleccionan independientemente de un enlace
directo, -O-, -S-, -C(0)-, -NR"-, -C(O)NR"-, -NR"SO,- y -NR"C(0)O-; en
donde R" es hidrégeno;

F es C,.¢alquileno sustituido opcionalmente por uno o mis Q o un
enlace directo;

H se selecciona de arilo, C;scicloalquilo y grupo heterociclico; en
donde H puede sustituirse opcionalmente por uno o més grupos
seleccionados de S y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de T;

S se selecciona de halo, hidroxi, trifluorometilo, sulfamoilo, ureido,
Ci-s8lquilo, C,ealcoxi, N,N<{C,.alquil),amino, C,alcanoilamino y arilo; en
donde S puede sustituirse opcionalmente por uno o mds grupos
seleccionados de V;

Q es hidroxi;
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V es carbamoil; y

T se selecciona independientemente de C,_alquilo o fenilo.

Mis preferiblemente R? se selecciona de N,N-dimetilcarbamoilo,
N, N-dimetilsulfamoilamino, mesilaminocarbonilo y un grupo -E-F-G-H;

en donde E y G se seleccionan independientemente de un enlace
directo, -O-, -S-, -C(0)-, -NR", -C(O)NR"-, -NR"SO;- y -NR"C(0)O-; en
donde R" es hidrégeno;

F es metileno sustituido opcionalmente por uno o méds Q o un enlace
directo; .

H se selecciona de fenilo, naftilo, ciclopropilo, tiomorfolino, piridilo,
tiazolilo, isotiazolilo, morfolinilo, 2,3-dihidro-1,5-benzotiazepin-4(5H)-
onilo, 5-oxo- 3-pirazolinilo, 2-oxazolidinonilo, 5-hidroxi-1,3,4,5-tetrahidro-
benzo[blazepin-2-onilo, 5-oxo-2-isoxazolinilo, imidazo[1,2-a]piridinilo,
benzotiazolilo,  2,5-dioxoimidazolidinilo, pirazinilo, piridazinilo,
imidazolilo, bencimidazolilo, tetrazolilo, quinolilo, 1,3-dioxolanilo y
tienilo; en donde H puede sustituirse opcionalmente por uno o més grupos
seleccionados de S y en donde si un grupo heterociclico contiene una mitad
-NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de T;

S se selecciona de fluoro, cloro, hidroxi, trifluorometilo, sulfamoilo,
ureido, metilo, etilo, metoxi, N,N-dimetilamino, acetamido y fenilo; en
donde S puede sustituirse opcionalmente por uno o mas grupos
seleccionados de V;

Q es hidroxi;

V es carbamoilo; y

T se selecciona independientemente de metilo o fenilo.

Particularmente R? se selecciona de N,N—dirhetilcarbamoilo, N,N-
dimetilsulfamoilamino, mesilaminocarbonilo, 2-metoxifenilo, fenoxi, 2-
fenilciclopropilo, tien-2-ilo, 4-fluorofenilo, benzoilo, tiomorfolino,
anilinocarbonilo, ' pirid-2-ilamino, tiazol-2-ilo, bencilsulfonilamino, 2,3-
dihidro-1,5-benzotiazepin-4(SH)-ona-3-ilo, 1-fenil-2,3-dimetil-5-ox0-3-
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pirazolin-4-ilo, 3-fenil-2-oxazolidinon-5-ilo, 5-hidroxi-1,3,4,5-tetrahidro-
benzo[b]azepin-2-onilo, 3-fenil-5-oxo-2-isoxazolin-4-ilo, imidazo[1,2-
a]piridin-2-ilo, benzotiazol-2-ilo, 2,5-dioxoimidazolidin-3-ilo, naft-2-
ilaminocarboniio, fenilo, 4-sulfamoilfenetilo, 4-(M1\f-djmetilamino)fenilo,
4-sulfamoilfenilo, anilino, 4-hidroxifenilo, quinolin-3-ilo, 4-clorofenilo, 2-
metoxipirid-5-ilo, 3-metilisotiazol-5-ilo, 3-trifluorometilpirid-2-ilo, tetrazol-
5-ilo, benciloxicarbonilamino, benzimidazol-2-ilo, 2- trifluorometilpirid-5-
ilo, piridazin-2-ilo, piridazin-3-iloxi, pirid-2-ilo, imidazol-5-ilo, 4-
acetamidofenoxi, 2-ureidotiazol-4-ilo, benciltio, 2-fenil-1,3-dioxolan-2-ilo,
4- carbamoilmetilfenoxi, (V-bencilcarbamoilmetil), fenetilo, 3-fenilpropilo,
[2-(2-hidroxifenil)etil], -(a,a-dimetilfennetil), (1-fenilciclobutil)metil), (B-
metilfenetil),  (1,2,3,4-tetrahidronaft-2-il),  bencilo,  (N-bencil-N-
metilcarbamoilmetil), (N-metil-N-fenilcarbamoilmetil), [N-(2-cianoetil)-N-
fenilcarbamoilmetil], [N-(4-metoxifenil)carbamoilmetil], [N-(4-fluorofenil
Jcarbamoilmetil], [N-(4-nitrofenil)carbamoilmetil], [N<2,6-
dimetilfenil)carbamoilmetil], [N-metil-N<(4-metilfenil) carbamoilmetil], [ V-
metil-N~-(3- metilfenil)carbamoilmetil], {N-(3-clorofenil)-N-metilcarbamoil-
metil], [N-(2-hidroxietil)-N-fenilcarbamoilmetil], [N-(1,1-dimetil-2-
hidroxietil )}carbamoilmetil], [N-(2-hidroxietil)-N-metilcarbamoilmetil], [N-
(2-hidroxietil)carbamoilmetil], [N-(3-hidroxipropil)carbamoilmetil], [N-(4-
hidroxibutil)carbamoilmetil], {N-[bis(hidroximetil)metilJcarbamoilmetil},

[N-(2,3-dihidroxipropil)carbamoilmetil], [N~(4-hidroximetilfenil)-
carbamoilmetil], [N-(5-isoquinolil)carbamoilmetil], [N-(3-

hidroximeti)lfenil]-carbamoilmetil], {N-[4-(2-hidroxietil)fenil]carﬁamoil-
metil}, [N-(2,4-difluorofenil)-N-metilcarbamoilmetil], [(1,2,3,4-tetrahidro-
1-quinolil)carbonilmetil], [N-(2-cianoetil)-N-metilcarbamoilmetil], [N-(4-
hidroxipiperidino)carbamoilmetil], (N-ciclopentilcarbamoilmetil), (N-
isopropilcarbamoilmetil), (N-isopropil-N-metilcarbamoilmetil),
(tiomorfolincarbonilmetil), (morfolinocarbonilmetil), [(1,1-
dioxotiomorfolino)carbonihne'til], [(l-oxotiomorfoliﬁo)—carbonilmetil], (2-
indanil), (benz[1,2]Joxazol-3-ilmetil), {2-[2-(hidroximnetil)fenil]-etil}, (4-
fenilisoxazol-3-ilmetil), {2-[2-(2-morfolino-etoxi)fenil]etil }, {2-]2-
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(metoxicarbonil-metoxi)fenil]etil}, {2-[2-( carboxi-metoxi)fenil]etil}, [2-(3-
metoxifenil)etil], (2-ox0-1,2,3 4-tetrahidroquinol-3-il), {2-[2-(2-
metoxietoxi)fenilletil},  {2-[2-(carbamoilmetoxi)fenil]etil},  {2-[2-(V-

metilcarbamoilmetoxi)fenil]etil}, {2-[2-(N,N-dimetilcarbamoil-
metoxi)feniljetil}, 2-[2-(morfolinocarbonilmetoxi)-feniljetilo, 2-[2-(N-
bencilcarbamoilmetoxi)fenil]etilo, ' 2-[2-(4-

hidroxipiperidinocarbonilmetoxi)-fenil]etilo, [1-(S-etoxicarbonil-1,3,4-
oxadiazo-2-il)-2-feniletil], [1-(4-metoxicarbonil-oxazo-5-il)-2-feniletil], [2-
feniletil-1-(pirid-3-il)], [2-feniletil-1-(3-fenil-1,2,4-oxadiazo-5-il)], (1-
hidroxiindan-2-il), [(1S,25)-2-indan-1-0l], [(1R,2R)- 2-indan-1-ol], (3-
indanil), (1-hidroxi-1,2,3,4-tetrahidronaft-2-il), (6-fluoro-1-hidroxiindan-2-
il),  (7-metoxi-1-oxo-1,2,3,4-tetrahidronaft-2-il),  <(3-metilisoxazol-5-
il)metil], (4-hidroxi-1,1-dioxotetrahidrotiofen-3-il), -{N-metil-N-[(1-oxo0-

_1,2,3,4-tetrahidronaft-2-il)metiljcarbamoilmetil}, (3-metilisoxazol-5-
iDmetil], (4-hidroxi-1,1-dioxotetrahidrotiofen-3-i), {n-metil-N-[(1-oxo-
1,2,3,4-tetrahidronaft-2-il)metil]Jcarbamoilmetil }, (2-ox0-1,2,3,4-

teh'ahidroquim;l-3-il). (1,2,3,4-tetrahidroquinol-3-il),  (1-metil-2-oxo-
1,2,3,4-tetrahidroquinol-3-il), (3-oxo-2,3,4,5-tetrahidro-1H-benz[2]azepin-
4-il), (1-metoxiindan-2-i), {1-[N-(1,1-dimetiletoxi)carbonilamino]indan-2-
il}, (1-aminoindan-2-il})], (1-acetamidoindan-2-il), [1-
(metanosulfonamido)indan-2-il], [l1-(metilamino)indan-2-il], o [1-(N-
metilacetamido )indan-2-il].

Mis particularmente R? se selecciona de N, N-dimetilcarbamoilo,
N, N-dimetilsulfamoilamino, mesilaminocarbonilo, 2-metoxifenilo, fenoxi,
2-fenilciclopropilo, tien-2-ilo, 4-fluorofenilo, benzoilo, tiomorfolino,
anilinocarbonilo, pirid-2- ilamino, tiazol-2-ilo, bencilsulfonilamino, 2,3-
dihidro-1,5-benzotiazepin-4(5H)-on-3-ilo, 1-fenil-2,3-dimetil-5-oxo0-3-
pirazolin-4-ilo, 3-fenil-2-oxazolidinon-5-ilo, 5- hidroxi-1,3,4,5-tetrahidro-
benzo[blazepin-2-onilo, 3-fenil-5-oxo-2-isoxazolin-4-ilo, imidazo[1,2-
a]piridin-2-ilo, benzotiazol-2-ilo, 2,5-dioxoimidazolidin-3-ilo, naft-2-
ilaminocarbonilo, fenilo, 4-sulfamoilfenetilo, 4-(N,N-dimetilamino)fenilo,
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4-sulfamoilfenilo, anilina, 4-hidroxifenilo, quinolin-3-ilo, 4-clorofenilo, 2-
metoxipirid-5-ilo, 3-metilisotiazol-5-ilo, 3-trifluorometilpirid-2-ilo, tetrazol-
5-ilo, benciloxicarbonilamino, benzimidazol-2-ilo, 2-trifluorometilpirid-5-
ilo, piridazin-2-ilo, piridazin-3-iloxi, pirid-2-ilo, imidazol-5-ilo, 4-
acetamidofenoxi, 2-ureidotiazol-4-ilo, benciltio, 2-fenil-1,3-dioxolan-2-ilo y
4-carbamoilmetilfenoxi. . '

Muy particularmente R? se selecciona de N,N-dimetilcarbamoilo,
fenoxi, 2-fenilciclopropilo, tien-2-ilo, 4-fluorofenilo, benzoilo,
tiomorfolino, anilinocarbonilo, pirid-2-ilamino o tiazol-2-ilo.

Preferiblemente R° es hidrégeno.

Preferiblemente n se selecciona de 0:-3; en donde los valores de R
pueden ser los mismos o diferentes; y en donde los valores de R® pueden ser
los mismos o diferentes.

Mas preferiblemente n se selecciona de 0-2; en donde los valores de
R' pueden ser los mismos o diferentes; y en donde los valores de R® pueden
ser los mismos o diferentes.

En un aspecto de la invencién preferiblemente n es 2; en donde los
valores de R' pueden ser los mismos o diferentes; y en donde los valores de
R? pueden ser los mismos o diferentes.

En un aspecto de la invencién preferiblemente n es 1.

En un aspecto de la invencion preferiblemente n es 0.

En otro aspecto de la invencion, compuestos preferidos de la
invencién son uno cualquiera de los Ejemplos o su. sal de aceptacién
farmacéutica o su éster hidrolizable in vivo.

En otro aspecto la presente invencion provee un compuesto de
féormula (I) (como se describe mas arriba en el texto) en donde:

-X-Y-Z- se selecciona de -S-CR*CR*-, -CR*'CR’-S-, -O-CR*CR’- y
_N=CR-S-; | |

R* y R se seleccionan independientemente de hidrégeno, halo o C;.
salquilo;
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R' se selecciona de  hidrégeno, hidroxi, C;ealquilo, C;.
calcoxicarbonilo, arilC, ¢alquilo y (grupo heterociclico)C,.¢alquilo; en donde
R! puede sustituirse opcionalmente por uno o més grupos seleccionados de
P,y ,

P se selecciona de hidroxi y C,.alquilsulfonil-N-(C,salquil)amino;

R? se selecciona de N,N<(C,_alquil),carbamoilo, N,N-(C,.
salquil)sulfamoilamino, C,alquilsulfonilaminocarbonilo y un grupo -E-F-
G-H;

en donde E y G se seleccionan independientemente de un enlace
directo, -O-, -S-, -C(O)-, -NR™, -C(O)NR%, -NR*SO2- y -NR*C(O)O-; en
donde R" es hidrégeno;

F es Cyealquileno sustituido opcionalmente por uno o més Q o un
enlace directo;

H se selecciona de arilo, Cs.gcicloalquilo y grupo heterociclico; en
donde H puede sustituirse opcionalmente por uno o més grupos
seleccionados de S y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de T;

S se selecciona de halo, hidroxi, trifluorometilo, sulfamoilo, ureido,
C,.s-alquilo, C,¢alcoxi, N,N-(C,salquil);amino, C,salcanoilamino y arilo;
en donde S puede sustituirse opcionalmente por uno o més grupos
seleccionados de V;

Q es hidroxi;

V es carbamoilo; y

T se selecciona independientemente deC, 4alquilo o fenilo;

R’ es hidrégeno;

n se selecciona de 0-3; en donde los valores de R' pueden ser los
mismos o diferentes; o su sal de aceptacién farmacéutica o su éster
hidrolizable in vao; con las condiciones:

i)  cuando -X-Y-Z- es -S-CH=CH-, R*(CR'R?),- no puede ser 1-fenil-5-
metil-1H-1,5- benzodiazepin-2,4(3H,5H)dion-3-ilo, 1-metil-5-fenil-
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2-ox0-  2,3-dihidro-1H-benzo(E)(1,4)diazepin-3-ilo,  2-(4-fenil-
1,2,5,6-tetrahidropirid-1-il)etilo, 3-(4-fenil-1-2,5,6-tetrahidropirid-1-
il)propilo, 2-(4-fenilpiperazin-1-il)etilo o 2- morfolinoetilo;

ii) cuando -X- Y-Z- es -CH=CH-S-, R-(CR'R’),- no puede ser 1-metil-
5-fenil-2-ox0-2,3-dihidro-1H-benzo(E) 1,4 )diazepin- 3-ilo; y

ili) cuando -X-Y-Z- es como se definié inicialmente, n es 1, R' es
arilmetilo, arilmetilo sustituido, (grupo heterociclico)metilo y (grupo
heterociclico)metilo sustituido y R® es hidrégeno entonces R* no es
un grupo -C(=0)-A o un grupo -CH(OH)-C(=0)-A en el cual A es
NRRY, - NR'CH,CH;0R", o

O O et
\(cl-l.)n)?: - \(GH.MXH'- \(cun-;::

cada Ry R® es independientemente hidrégeno o -C;-Cgalquilo;

cada R% es independientemente hidrégeno, C,-Csalquilo, C,-Cjalcoxi,

arilo, arilo sustituido, heteroarilo, o heteroarilo sustituido;

cada R° es independientemente hidrégeno, -C(=O)OR", -OR®, -SR", o

-NR"R"; y cada n es independientemente 1-3, y

X' esNR", -CH2-,0 6 8.

En todavia otro aspecto la presente invencion provee un compuesto

de férmula (I) (como se definié maés arriba en el texto) en donde:

-X-Y-Z- se selecciona de -S-C(CI)=C(Cl), -S-C(Cl)=CH-, -S-
CH=C(Cl)-, -S-C(Br)=CH-, -S-CH=CH-, -CH=CH-S-, -O-CH=CH- y -
N=C(Me)-S-;

R! se selecciona de hidrogeno, hidroxi, metilo, metoxicarbonilo,
mesil-N<metil)aminometilo e hidroximetilo; '

R?> se selecciona de N ,N-dimetilcarbamoilo, N,N-
dimetilsulfamoilamino, mesilaminocarbonilo, 2-metoxifenilo, fenoxi, 2-
fenilciclopropilo, tien-2-ilo, 4-fluorofenilo, benzoilo, tiomorfolino,
anilinocarbonilo, pirid-2-ilamino, tiazol-2-ilo, bencilsulfonilamino, 2,3-
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dihidro-1,5-benzotiazepin-4(5H)-ona-3-ilo, 1-fenil-2,3-dimetil-5-oxo-3-
pirazolin-4-ilo, 3-fenil-2-oxazolidinon-5-ilo, 5-hidroxi-1,3,4,5-tetrahidro-
benzo[B]azepin-2-onilo, 3-fenil-5-oxo-2-isoxazolin4-ilo, imidazo[1,2-
a]piridin-2-ilo, benzotiazol-2-ilo, 2,5-dioxoimidazolidin-3-ilo, naft-2-
ilaminocarbonilo, fenilo, 4-sulfamoilfenetilo, 4-(N,N-dimetilamino)fenilo,
4-gulfamoilfenilo, anilina, 4-hidroxifenilo, quinolin-3-ilo, 4-clorofenilo, 2-
metoxipirid-S-iio, 3-metilisotiazol-5-ilo, 3-triflucrometilpirid-2-ilo, tetrazol-
5-ilo, benciloxicarbonilamino, benzimidazol-2-ilo, 2-trifluorometilpirid-5-
ilo, piridazin-2-ilo, piridazin-3-iloxi, pirid-2-ilo, imidazol-5-ilo, 4-
acetamidofenoxi, 2-ureidotiazol-4-ilo, benciltio, 2-fenil-1,3-dioxolan-2-ilo y
4- carbamoilmetilfenoxi;

R’ es hidrégeno; y

n se selecciona de 0-3; en donde los valores de R' pueden ser los
mismos o diferentes; o su sal de aceptacion farmacéutica o su éster
hidrolizable in vivo.

En un primer aspecto preferido la presente invencién provee un
compuesto de férmula (I) (como se define mas arriba én el texto) en donde:

-X-Y-Z- se selecciona de -S-CR*=CR’- 0 -CR*=CR’-S-;

en donde R* y R® se seleccionan independientemente de hidrégeno,
halo, nitro, ciano, hidroxi, fluorometilo, difluorometilo, trifluorometilo,
uiﬂuorometoxi,lamino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cicalquilo, Ciealquenilo, C;ealquinilo, Cisalcoxi, C,salcanoilo, C,.
salcanoiloxi, N+(C,.¢alquil)amino, N.N<C,;_salquil);amino, C.
calcanoilamino, N-(C,.salquil)carbamoilo, N,N-(C,salquil);carbamoilo, C,.
¢alquilS(0), en donde a es 0 a 2, Cpelcoxicarbonilo, C,.
galqoxicarbonilamino, N-(C,¢alquil)sulfamoilo, N,N-(C,¢alquil);sulfamoilo,
C-salquilsulfonilamino y C, ¢alquilsulfonil-N-( C,salquil)amino;

nes;

R? es un grupo -E-F-G-H;

en donde E, F y G son cada uno un enlace directo;
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H es un C;.jycicloalquilo que se fusiona opcionalmente a un anillo
benz en donde H puede sustituirse opcionalmente en carbono por uno o més
grupos S que se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometilo, trifluorometoxi, amino, carboxi, carbamoilo,
mercapto, sulféxﬂoilo, ureido, C,.¢alquilo, C,.¢alquenilo, C,¢alquinilo, C,.
ealcoxi, C,salcanoilo, C,salcanoiloxi, N-(C,salquil)amino, N,N-(C,.
salquil)amino, C,ealcancilamino, N-(C,salquil)carbamoilo, N,N-(C,.
salquil);carbamoilo, N-(C,alquil)}-N{C,_salcoxi)carbamoilo, C..
calquilS(0), en donde a es 0 a 2, C,glcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,_alquil)sulfamoilo, N,N{C,_salquil);sulfamoilo,
C,salquilsulfonilamino,  C,alquilsulfonil-N{Ciealquil)amino,  Cs.
scicloalquilo, grupos arilo y heterociclico; en donde S puede sustituirse
opcionalmente por uno o mas grupos seleccionados de V;

V se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N,N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
etilsulfonil, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
ectilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-
etilsulfamoilo, morfolino, morfolinocarbonilo , N-bencilcarbamoilo, y 4-
hidroxipiperidinocarbonilo;

o su sal de aceptacién farmacéutica.

Valores preferidos de R, R*, y R? son como siguen. Dichos valores
pueden usarse donde sea apropiado con cuelquiera de las definiciones,
reivindicaciones o incorporaciones definidas més arriba y més adelante en
el texto. '

En este primer aspecto preferido preferiblemente R' y R® se
seleccionan independientemente de hidrégeno, halo o C,salquilo.
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En este primer aspecto preferido preferiblemente H es indanilo, 1,2,3,4-

tetrahidronaftilo o ciclopropilo. Més preferiblemente H es indanilo o

1,2,3,4-tetrahidronaftilo. Muy preferiblemente H es indanilo.

En este primer aspecto preferido preferiblemente S se selecciona
independientemente de halo, nitro, ciano, hidroxi, amino, carboxi,
carbamoilo, C,¢alquilo, C;.¢alcoxi, C)¢alcanocilo, C,¢alcanoiloxi, N-(C,.
salquil)amino, = N,N<(C,elquilpamino, C,ealcanoilamino, N-(C,.
qalquil)carbamoilo, N, N-(C,.¢alquil);carbamoilo, N-(C,alquil)-N~(C,.
salcoxi)carbamoilo, C,.4alquilS(O), en donde a es 0 a 2, C, salcoxicarbonilo,
C.¢alcoxicarbonilamino, Cjygcicloalquilo y arilo. Mais preferiblemente S se
selecciona de hidroxi, amino, C_¢alcoxi y C,¢alcoxicarbonilamino.

En un segundo aspecto preferido la presente invencién provee un
compuesto de férmula (I) (como se defini6 més arriba) en donde:

-X-Y-Z- se selecciona de -S-CR*=CR’- or -CR*=CR’-S~;

en donde R* y R® se seleccionan independientemente de hidrégeno,
halo, nitro, ciano, hidroxi, fluorometilo, difluorometilo, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Ci¢alquilo, C,ealquenilo, C,salquinilo, C,salcoxi, C;salcanoilo, C,.
salcanoiloxi, N-C,alquil)amino, N,N-(C,alquil)2amino, C,.
salcanoilamino, N~(C,salquil)carbamoilo, N,N-(C,¢alquil),carbamoilo, C,.
68lquilS(0), en donde a es 0 a 2, C;galcoxicarbonilo, C,.
calcoxicarbonilamino, N-(C,alquil)sulfamoilo, N,N-(C,;.salquil);sulfamoilo,
C,-salquilsulfonilamino y C;.salquilsulfonil-N-(C,.salquil)amino;

n es O;

R? es un grupo -E-F-G-H;

en donde E, F y G son cada uno un enlace directo; y H es una amida ciclica

de férmula .
2
NQ (
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enlacualkes0,1,263y1es0,1,263talquelasumadekyles263y
en donde uno de los dtomos de carbono gobernados por k 6 1 puede
reemplazarse por azufre y en donde H se sustituye opcionalmente en
carbono por uno o mAs grupos seleccionados de S y pueden
independienten;ente sustituirse opcionalmente en nitrégeno por un grupo
seleccionado de T;

S se selecciona de halo, nitro, ciano, hidroxi, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cisalquilo, C,4alquenilo, p;aﬂquinilo, Ciealcoxi, C;salcanoilo, C,.
calcanoiloxi, N-«C, ¢alquil)amino, MN-(Cl.-saJQuil)zamino, C:.
calcanoilamino, N-(C,.alquil)carbamoilo, N-(C, salquil);carbamoilo, N{C,.
salquil)-N-(C; salcoxi)carbamoilo, C;.salquilS{O), en donde 2 es 0 a 2, C,.
calcoxicarbonilo, C;.ealcoxicarbonilamino, N-(C;.ealquil)sulfamoilo, N,N-
(Cl.salquil)zsulfar;loilo, Ci.¢glquilsulfonilamino, C,.sglquilsulfonil-N-(C,.
salquil)amino, '_Cg.;cicloalquilo, grupo arilo y heterociclico; en donde S
puede sustituirse opcional e independientemente en carbono por uno o mas
grupos seleccionados de V y en donde si dicho grupo heterociclico contiene
una mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de U;

T y U se seleccionan independientemente de C,4alquilo, C,.
salcanoilo, C,4alquilsulfonilo, C,4alcoxicarbonilo, carbamoilo, N-(C,.
salquil)carbamoilo, N-(C,_4alquil)carbamoilo, fenilo, bencilo,
benciloxicarbonilo, benzoilo y fenilsulfonilo en donde T y U pueden
sustituirse opcional e independientemente en carbono por uno o mas grupos
seleccionados de V;

V se selc.zcciona de halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N,N-dimetilcarbamoilo, N, N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
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etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-
etilsulfamoilo, morfolino, morfolinocarbonilo, N-bencilcarbamoilo y 4-
hidroxipiperidinocarbonilo; R

o su sal de aceptacién farmacéutica o su éster hidrolizable in vivo.

Valores preferidos de R4 R’ y H son los siguientes. Dichos valores
pueden usarse donde sea apropiado con cualquiera dé las definiciones,
reivindicaciones o incorporaciones definidas més arriba 0 mds adelante en
el texto.

En este segundo aspecto preferido preferiblemente R* y R® se
seleccionan independientemente de hidrégeno, halo o C,alquilo.

En este segundo aspecto preferido preferiblemente H es 1,2.3,4-
tetrahidroquinolilo,  2-oxo0-1,2,3,4-tetrahidroquinolilo,  4-ox0-2,3,4,5-
tetrahidrobenz{ 1,5 Jtiazepin-3-ilo, 2-0x0-2,3,4,5-tetrahidro- 1H-benz[b
Jazepinilo,  2,3,4,5-tetrahidro-1H-benz[bjazepinilo o  3-0xo-2,3,4,5-
tetrahidro-lH—b;nz[c]azepinilo cada uno opcionalmente sustituido en
carbono por uno o mis grupos seleccionados de S en donde S se selecciona
de hidroxi, C,alquilo o C;ealcoxi, y cada uno’ independientemente
opcionalmente sustituido en nitrogeno por un grupo seleccionado de T en
donde T se selecciona de C,4alquilo o C,alcanoilo.

Més preferiblemente H es 2-oxo-1,2,3,4-tetrahidroquinol-3-ilo, 1-
metil-2-oxo-1,2,3,4-tetrahidroquinol-3-ilo, 4-0x0-2,3,4,5-tetrahidrobenz
[1,5]tiazepin-3-ilo, S-hidmxi-2-ox6—2,3,4,5-tetmhidro-l H-benz[b]azepin-4-
ilo, 2-ox0-2,3,4,5-tetrahidro-1H-benz[b]azepin-3-ilo o 3-ox0-2,3,4,5-
tetrahidro-1H -benz[c]azepin4-ilo.

En un tercer aspecto preferido la presente invencién provee un
compuesto de férmula (T) (como se definié més arriba) en donde:

-X-Y-Z- se selecciona de -S-CR*=CR’- 0 -CR*=CR’-S-;
en donde R* y R’ se seleccionan independientemente de hidrégeno, halo o
Cisalquilo.

nesl;

R! es hidrégeno o arilC; salquilo;
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R? se selecciona de un grupo -E-F-G-H;

en donde E, F y G son cada uno un enlace directo;

H es un grupo heterociclico de cinco miembros, insaturado, que
contiene por lo menos un dtomo de nitrégeno y uno o dos dtomos de anillo
seleccionados de oxigeno y azufre y en donde H puede sustituirse
opcionalmente en carbono por uno o mds grupos S que se seleccionan
independientemente de halo, litro, ciano, hidroxi, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Ciealquilo, Cjealquenilo, C,ealquinilo, Cialcoxi, Cealcanoilo, C,.
salcanoiloxi, N-(C,.salquil)amino, N,N<(C,.salquil);amino, C.
salcanoilamino, N-(C,.calquil)carbamoilo, N,N-(C,salquil);carbamoilo, N-
(C1-ealquil)-N-(C, galcoxi)carbamoilo, C,.salquilS(O), en donde a es 0 a 2,
C..¢alcoxicarbonilo, C,alcoxicarbonilamino, N-(C,salquil)sulfamoilo,
N,N-(C..salquil')zsulfamoilo, .Cl.aalquilsulfonilamim.), Cl.aalquilsulf(;nil-N-
(C,.salquil)amino, C; gcicloalquilo y grupos arilo;

R? es hidrégeno o Cyalquilo;

o su sal de aceptacion farmacéutica.

Valores prt'..feridos de R!, R? y H son los siguientes. Dichos valores
pueden usarse donde sea apropiado con cualquiera de las definiciones,
reivindicaciones o incorporaciones definidas mds arriba o méis adelante en

el texto.
| En este tercer aspecto preferido preferibl;:mente R' se selecciona de
hidrégeno o bencilo y, mis preferiblemente, bencilo.

En este tercer aspecto preferido preferiblemente R? es hidrégeno.

En este tercer aspecto preferido preferiblemente H es 1,3,4-
oxadiazolilo, isoxazolilo, oxazolilo o 1,2,4-oxadiazolilo. Mas
preferiblemente H es 5-etoxicarbonil-1,3,4-oxadiazol-2-ilo, 4-fenilisoxazol-
3-ilo, 3-fenil-1,2,4-oxadiazol-5-ilo, 4-metoxicarboniloxazol-5-ilo o 3-
metilisoxazol-5-ilo.

En este tercer aspecto preferido preferiblemente H puede sustituirse
opcionalmente en carbono por uno o més grupos S que se seleccionan
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independientemente de halo, carboxi, C,alquilo, C,ealcoxi, C,.
salcanoiloxi, | N-(C,.¢alquil)amino, N,N-(C,_¢alquil)amino, Ci.
calcanoilamino, C,¢alcoxicarbonilo, Cjgcicloalquilo y grupos arilo.
Preferiblemente S es C,.galcoxi, C.salcoxicarbonilo o fenilo.

En un cuarto aspecto preferido la presente invencién provee un
compuesto de formula (I) (como se definié més arriba) en donde:

-X-Y-Z- se¢ selecciona de -S-CR'=CR’- 0 -CR'=CR’-S-;
en donde R* y =R’ se seleccionan independientemente de hidrégeno, halo o
C,.salquilo.

nes0;

R? es un grupo -E-F-G-H;

en donde E es un enlace directo;

F es metileno;

en donde'G es -C(O)NR", en donde R® se selecciona de hidrégeno o
Ci.salquilo que se sustituye opcionalmente por un grupo V ;

H es arilo que puede sustituirse opcionalmente por uno o més grupos
seleccionados de S;

S se selecciona de halo, nitro, ciano, hidroxi, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Ci¢tlquilo, Cjealquenilo, C,¢alquinilo, C,salcoxi, C,.salcanoilo, C,.
calcanoiloxi, N~C,_ealquil)amino, N,N-(C,.qalquil);amino, C,.
salcanoilamino, N<C,.salquil)carbamoilo, N,N-(C,salquil),carbamoilo, N-
(C;.5alquil)-N-(C1.¢a.lcoxi)carbamoilo, Ci-¢alquilS(0O), en donde a es 0 a 2,
Ce¢alcoxicarbonilo, C,salcoxicarbonilamino, N-(C,salquil)sulfamoilo,
N,N+C,.calquilsulfamoilo, C;alquilsulfonilamino, C,alquilsulfonil-N-(C,.
salquil )amino, Csgcicloalquilo, arilo y grupo heterociclico; en donde S
puede sustituirse opcional e independientemente en carbono por uno o mis
grupos seleccionados de V;

V se selecciona de  halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,

etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
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dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-

etilcarbamoilo, N,N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-metil-N-

etilcarbamoilo, 'metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,

etilsulfonil, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-

etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-

etilsulfamoilo, morfolino, morfolinocarbonilo, N-bencilcarbamoilo, y 4-

hidroxipiperidinocarbonilo;

o su sal de aceptacién farmacéutica.

Valores preferidos de R', R%, R’ -X-Y-Z- n son los siguientes.
Dichos valores pueden usarse donde sea apropiado con cualquiera de las
definiciones, reivindicaciones o incorporaciones definidas mas arriba 0 més
adelante en €l texto.

En este cuarto aspecto preferido preferiblemente H es arilo.

En este cuarto aspecto preferido preferiblemente Ves ciano o hidroxi.

Compuestos especificos de la presente invencién son:
2,3-dicloro-S-[N.-(Z-fenoxietil)carbamoil]-4H—tieno[3,2—b]pirml;
2,3-dicloro-5-{N—[2-(2-tienil)etil]carbamoil}-4H-tieno[3,2-b]pin'ol;
2,3-dicloro-5-{N-[2(2-metoxifenil)etil]Jcarbamoil } -4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(2-fenil-1-ciclopropil)carbamoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[2-(4-fluorofenil)etil]carbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(N-fenilcarbamoilmetil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[(2-piridil)amino]etil} carbamoil }-4H-tieno[3,2-
blpirrol;
2,3-dicloro-5-{ N-[2<(tiomorfolino)etil]carbamoil }-4H-tieno[3,2-b]pirrol;
5-[N -(benzoilmetil)carbamoil]- 2.3-dicloro-4H-tieno[3,2-b]pirrol;
3-cloro-5-[ N-(N-fenilcarbamoilmetil)carbamoil]-4H-tieno[3,2-b]pirrol;
3-cloro-5-{ N-[2-(tiomorfolino)etil]carbamoil } -4 H-tieno[ 3.2-b]pitrol;
3-cloro-5-[ N(benzoilmetil)carbamoil]-4-tieno[3,2-b]pirrol;
3-cloro-5-{ N-[2-(2-metoxifenil)etilJcarbamoil } -4 H-tieno[3,2-b]pirrol;
3-cloro-5- {N-[2-(2-tienil)etil]carbamoil }-4H-tieno[3,2-b]pirrol;
3-cloro-S-[N-(2-fenil-1-ciclopropil)carbemoil]-4H-tieno[3,2-5]
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pirrol; _

3-cloro-5-{ N-[2-(4-fluorofenil)etil]carbamoil } -4 H-tieno[3,2-b]pirrol;
3-cloro-5-[N-(2-fenoxietil)carbamoil]-4 H-tieno[3,2-b]pirrol;
3-cloro-5-{N-[2-(1-fenilmetanesulfonamido)etilJcarbamoil } -4 H-tieno|3,2-
blpirrol; '

3-cloro-5-{ N-[(4-0x0-2,3,4,5-tetrahidrobenz[ 1,5]tiazepin-3-il}carbamoil ]-
4H-tieno[3,2-b]pirrol;
2-cloro-5-[N-(benzoilmetil)carbamoil]-4H-tieno[3,2-b]pirrol,;

2-cloro-5-[ N~(2-fenil-1-ciclopropil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2-cloro-5-[N-(N-fenilcarbamoilmetil)carbamoil]-4H-tieno[3,2-b]pirrol;
2-cloro-5-(N-{2-[(2-piridil)amino]etil } carbamoil)-4H-tieno[3,2-b]pirrol;
2-cloro-5-{ N-[2(2-metoxifenil)etil]Jcarbamoil } -4 H-tieno[3,2-b]pirrol;
2-cloro-5-[ N-(2-fenoxietil)carbamoil]-4H-tieno[3,2-b]pirrol;
2-cloro-5-{N-[2-(2-tienil)etilJcarbamoil }-4 H-tieno[3,2-b]pirrol;
2-cloro-5-{ N-[2-(4-fluorofenil)etil]carbamoil } -4 H-tieno[3,2-b]pirrol;
2-cloro-5-{ N-[2-(N-metilmetanosulfonamido)-1-(tiazol-2-il)etil}carbamoil]-
4H-tieno[3,2-b]pirrol;

2-cloro-5-{ N-[2-(tiomorfolino)etil]carbamoil } -4 H-tieno[ 3,2-b]pirrol;
2,3-dicloro-5-{N-(2,3-dimetil-5-oxo-1-fenil-2,5-dihidro- 1 H-pirazol-4-
il)carbamoil]-4H-tieno[3.2-b]pirrol;
2.3-dicloro-5-[N<(4-sulfamoilfenilmetil)carbamoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(2-hidroxi-1-fenetil}carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-(2-[(3-trifluorometilpirid-2-il)amino]etil)

carbamoil }-4H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-{3-(5-tetrazolil)propil]carbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N~(5-oxo-3-fenil-4,5-dihidroisoxazol 4-il)carbamoil]-4 -
tieno [3,2-b]pirrol;
2,3-dicloro-5-[N-(5-hidroxi-2-0x0-2,3,4,5-tetrahidro-1/-benz[blazepin-4-
il)carbamoil]-4H-tieno[3,2-b]pirrol;
2-cloro-5-{N-[3-(benciloxicarbonilamino)propil]carbamoil}-4H-tieno[3,2-
b]pirrol;
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2,3-dicloro-5-{N-[(4-dimetilaminofenil)metil]carbamoil }-4H-tieno[3,2-
b]pirrol;

5-[N-(1-bencil-2-hidroxietil)carbamoil]-2,3-dicloro-4 H-tieno [3,2-b]pirrol;

2,3-dicloro-5- { N-[2-(fenilamino)etil]carbamoil } 4H-tieno[3,2-b]pirrol;

2,3-dicloro-5-[N-(B-(R)-hidroxi-a-metilfenetil)carbamoil)-4 H-tieno[3,2-

bpirrol; |

2,3-dicloro-S-[N-(B-hidroxifenetil)carbamoil)—4H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[2-(4-hidroxifenil)etilJcarbamoil } 4 H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[(benzimidazol-2-il)metil]carbamoil } -4 H-tieno[3,2-

blpirrol; '

2,3-dicloro-5-{ N-[2-(4-clorofenil)-2-hidroxi-1-metoxicarbonil)etil ]

carbamoil }-4H-tieno[3,2-b]pirrol;

2,3-dicloro-5- {N{imidazo[l,2-a]pirid-2-il)carbamoil }-4H-tieno[3,2-
b]pirrol,;

5-{ N-[(benztiazol-2-il)metilJcarbamoil}-2,3-dicloro-4H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[(6-trifluorometilpirid-3-il)metil]carbamoil } -4H-

tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-(2-[(2-piridazinil)metil]Jcarbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[N-(2-hidroxi-3-fenoxipropil)carbamoilmetil]carbamoil } -

4H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(3-metilisotiazol-5-il)carbamoilmetil]carbamoil }-4 H-

tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[2-(piridazin-3-iloxi)etilJcarbamoil } -4 H-tieno[3,2-]pirrol;

2-cloro-5-(N-{2-[(3-trifluorometilpirid-2-il)amino]etil } carbamoil)-4 H-

tieno[3,2-b]pirrol;

2,3-dicloro-5- { N-[2-(4-sulfamosilfenil)etil]carbamoil } -4 H-tieno[3,2-
b]pirrol; : :

2,3-dicloro-5- { N-[2-(2-piridil)etilJcarbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{}¥-[2-(l-hidroximetil-2-4-imidazolil)etil]c_arbamoil}-4H-
tieno[3,2-b]pirrol;

2,3-dicloro-5- { N(2-[(3-quinolil)metil]carbamoil } 4 H-tieno[3,2-b]pirrol;
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5-{ N-[3«(4-acetamidofenoxi)-2-hidroxipropil]carbamoil }-2,3-dicloro-4H-
tieno[3,2-b]pirrol;
2,3-dicloro-5- { N-(3-[(N-metilsulfonilcarbamoil)propil]carbamoil }-4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(2-{[2-(guanidino)tiazol-4-ilJmetiltio } etil)carbamoil]-4 H-
tieno [3,2-b]pirrol;
2,3-dicloro-5-[N-{2-(2,4-dioxoimidazolidin-1-il)etil]carbamoil }-4 H-tieno
[3,2-b]pirrol; '
5-{ N-[2-benciltio-1-(hidroximetil)etil]carbamoil }-2,3-dicloro-4 H-tieno[3,2-
blpirrol; ) '
2,3-dicloro-5- { N-[2-(dimetiaminosulfonilamino)etil]carbamoil }-4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[(6-metoxipirid-3-il)metil]carbamoil } -4 A-tieno[3,2-
blpirrol; '
(8)-2,3-dicloro-5-{N-[(2-ox0-3-fenil-2,3,4,5-tetrahidrooxazol-5-il)
metil]carbamoil }-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[3-(carbamoilmetil)fenoxi]etil } carbamoil)}-4 H-
tieno[3,2-b]pirrol;
5-(N-{[6-(benzo[1,3]dioxol-5-il)-4-metilmorfolin-2-ilmetil }
carbamoil)-2,3-dicloro-4H-tieno[3,2-b]pirrol;
5-N-bencilcarbamoil)-2,3-dicloro-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-fenetilcarbamoil)-4 H-tieno [3,2-b]pirrol;
2,3-dicloro-5-[N-(3-fenilpropil)carbamoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[2-(2-hidroxifenil)etil]carbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[ N-(a,a-dimetilfenetil )carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[ N-(1-fenilciclobutil)metil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(p-metilfenetil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(1,2,3,4-tetrahidronaft-2-il)carbamoil]-4 H-tieno[3,2-
b]pirro);
5-[N-(N-bencilcarbamoilmetil)carbamoil}-2,3-dicloro-4H-tieno[3,2-b]pirrol;
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5-[N-(N-bencil-N-metilcarbamoilmetil)carbamoil]-2,3-dicloro4 H-
tieno[3,2-b Jpirrol;

2,3-dicloro-5-[ N-(N-metil-N-fenilcarbamoilmetil)carbamoil]-4 H-tieno[ 3,2-
b]pirrol;

2,3-dicloro-5-[N-[N-(2-cianoetil}-N- fenilcarbamoilmetil)carbamoil]
-4H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[ N-(4-metoxifenil)carbamoilmetiljcarbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(4-fluorofenil)carbamoilmetil]carbamoil } -4 A-
tieno[3,2-b]pirrol; ‘ '
2,3-dicloro-5-{ N-[N-(4-nitrofenil)carbamoilmetil]carbamoil }-4 H-tieno{3,2-
b)pirrol;

2,3-dicloro-5-{ N-[N<(2,6-dimetilfenil)carbamoilmetil]carbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-metil-N-(4-metilfenil)carbamoilmetilJcarbamoil } -4 H/-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{N-[N-metil-N-(3-metilfenil)carbamoilmetil jcarbamoil} -4 -
tieno[3,2-b]pirrol;.

2,3-dicloro-5-{ N-[N-(3-clorofenil)-N-metilcarbamoilmetilJcarbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(2-hidroxietil)-N-fenilcarbamoilmetiljcarbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(1,1-dimetil-2-hidroxietil)carbamoilmetil]carbamoil } -
4H-tieno[3,2-b]pirrol;

2,3-dicloro-5- { N-[N-(2-hidroxietil}-N-metilcarbamoilmetilJcarbamoil } -4 /-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(2-hidroxietil)carbamoilmetilJcarbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(3-hidroxipropil)carbamoilmetiljcarbamoil } -4 H-tieno
[3,2-b]pirrol;
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2,3-dicloro-5- {N-.[N-(4-hidmxibutil)carbamoilmetil]ca.rbamoil}-4H-
tieno[3,2-b]pimrol;
2,3-dicloro-5-(N-{N-[bis(hidroximetil)metilJcarbamoilmetil } carbamoil)-
4H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(2,3-dihidroxipropil)carbamoilmetil]Jcarbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N{(4-hidroximetilfenil)}carbamoilmetil]carbamoil } -4 4-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(5-isoquineil)carbamoilmetil]carbamoil } -4 H-
tieno(3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(3-hidroximetil)fenil]carbamoilmetil jcarbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{N-[4-(2-hidroxietil)fenil]carbamoilmetil } carbamoil -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(4-hidroxibutil)carbamoilmetil]carbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro~5-{ N-[ N-(2,4-difluorofenil)-N-metil-carbamoilmetil]
carbamoil }-4H-tieno[3,2- b]pirrol;

2,3-dicloro-5-{N-[(1,2,3 ,4-te1i-ahidro- 1-quinol il))ca.rBamoilmetil]
carbamoil }-4 H-tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[N-(2-cianoetil)-N-metilcarbamoilmetilJcarbamoil } -4 H-
tieno[3,2-b]pirrol;

2,3-dicloro-5- {N-i:N-(4-hidroxipiperidino)carbamoilmetil]carbamoi1}-4H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-[ N-(N-ciclopentilcarbamoilmetil)carbamoil]-4H-tieno|[ 3, 2-
blpirol;
2,3-dicloro-5-[N-(N-isopropilcarbamoilmetil)carbamoil]-4H-tieno[3,2-
b]pirrol;

2,3-dicloro-5-[ N-(N-isopropil-N-metilcarbamoilmetil)carbamoil]-4 H-
tieno[3,2-b]pirrol;
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2,3-dicloro-5-[N-(tiomorfolinocarbonilmetil}-carbamoil]-4 H-tieno[3,2-
blpirrol;

2,3-dicloro-S-[N-.(morfolinocarbonilmetil)carbamoil]-4H-tieno[3 ,2-b]pirrol;
2,3-dicloro-5-[N—(l ,1-dioxotiomorfolino)carbonilmetil]carbamoil]-4 H-tieno
[3,2-b]pirrol;

2,3-dicloro-5-[ N(1-oxotiomorfolino)carbonilmetil]carbamoil]-4 A-tieno
[3,2-b]pirrol; .

2-cloro-5-[N~(2- indanil)carbamoil]-6 H-tieno[2,3-b]pirrol;
5-[N-(benz[1,2]oxazol-3-ilmetil)carbamoil}-2,3-dicloro-4 H-tieno[3,2-
blpirrol;
2,3-dicloro-5-[N-{2-[2(hidroximetil)fenil]etil } carbamoil)}-4 H-tieno[3,2-
b]pirrol;

2,3-dicloro-5-[ N{4-fenilisoxazol-3-ilmetil)carbamoil]-4 H-tieno[3,2-
blpirrol;

2,3-dicloro-5-[N-{2-[2-(2-morfolinoetoxi)fenil]etil }carbamoil)-4H-tieno
[3,2-b]pirrol;

2,3-dicloro-5-[N-{2-[2-(metoxicarbonilmetoxi)fenil]etil} carbamoil }-4 H-
tieno [3,2-b]pirrol;
5-[N-{2-[2-carboximetoxi)fenil]etil } carbamoil)}-2,3-dicloro-4H-tieno[3,2-
b]pirrol; ' '

2,3-dicloro-5-{ N-[2-(3-metoxifenil)etilJcarbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro—5-[1\(—(2-oxo-l +2,3,4-tetrahidroquinol-3-il)carbamoil]-4H-tieno
[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2-(2-metoxietoxi)fenil]etil } carbamoil)}-4 H-tieno[3,2-
blpirrol;
5-(N-{2-[2-(carbamoilmetoxi)fenil]etil } carbamoil)-2,3-dicloro-4H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2-(N-metilcarbamoilmetoxi)fenil]etil } carbamoil)}-4 H-
tieno[3,2-b]pirrol;
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2,3-dicloro-5-(N- {2—[2-(morfolinocarbonilmetoxi)fenil]eti-l}carbamoil)—4H-
tieno[3,2-b]pirrol;

5-(N-{2-[2-(N-bencilcarbamoilmetoxi)fenil]etil} carbamoil)-2,3-dicloro-4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2-(4-hidroxipiperidinocarbonilmetoxi)fenil]etil }
carbamoil)-4H-.ﬁeno[3,2-b]pin'ol;

(S)-2-cloro-5-{ N-[a-(5-etoxicarbonil-1,3,4-oxadiazol-2-
il)fenetil]carbamoil }-6H-tieno[2,3-b]pirrol; _
2-cloro-5-{N-[a~(3-piridil)fenetiljcarbamoil }-6 H-tieno[2,3-b]pirrol;
2,3-dicloro-5-{ N-[a~(3-piridil)fenetil]carbamoil } -4 H-tieno[3,2-b]pirrol;
(S)-2-cloro-5-{N-[a~(5-fenil-1,2,4-oxadiazol-5-il)fenetilJcarbamoil } -6 H-
tieno[2,3-b]pirrol;

2,3-dicloro-5-[N-(1-hidroxilndan-2-il)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-((1S, 25)-1-hidroxiindan-2-il)carbamoil]-4 H-tieno[3,2-
b]pirrol;

2,3-dicloro-5-[N-((/R, 2R)-1-hidroxiindan-2-il}carbamoil]-4H-tieno[3,2-
b]pirrol;

2-cloro- 5-[N-(l-hidroxiindan-2-il)carbamoil]-6 H-tieno[2,3-b]pirrol;
2,3-dicloro-5-[N-(1-hidroxi-1,2,3,4-tetrahidronaft-2-il)carbamoil]-4 H-tieno
[3,2-b]pirrol; _
2,3-dicloro—5-[}\{-(6-ﬂuoro-1-hidroxiindan-2-il)carbamoil]-4H-tieno[3 2=
b]pirrol;
2,3-dicloro-5-[N-(7-metoxi-1-oxo-1,2,3,4-tetrahidronaft-2-il)carbamoil]-
4H-tieno[3,2-b]pirrol;

2,3-dicloro- 5-[N-(2-indanil)carbamoil]-4H-tieno [3,2-b]pirrol;
2,3-dicloro-5-[ N-(3-metilisoxazol-5-il)metil]carbamoil]-4H-tieno[3,2-
bpirrol;

2,3-dicloro-5-[ N~(4-hidroxi-1,1-dioxotetrshidrotiopen-3-il)carbamoil]-4 H-
tieno[3 ,2-b]pirrol;
2,3-dicloro-5-(N-{N-metil-N-[(1-0x0-1,2,3,4-tetrahidronaft- 2-
iDmetil]carbamdilmetil } carbamoil)-4 H-tieno[3,2-b]pirrol;
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2-cloro-5-[N-( 1,2,3,4-tetrahidroquinol-3-il)carbamoil]-6 H-tieno[2,3-

blpirrol;

2-cloro-5-[N«(1-metil-2-ox0-1,2,3,4-tetrahidroquinol-3-il)carbamoil]-6 H-
tieno [2,3-b]pirrol;
2-cloro-5-{N<(3-ox0-2,3,4,5-tetrahidro- 1 H-benz[2]azepin-4-il)carbamoil]-
6H-tieno [2,3-b]pirrol;

2,3-dicloro-5-[N-(1-metoxiindan-2-il )carbamoil]-4H-tieno [3 ,2-5 ]pirrol;
2,3-dicloro-5-(N-{1-[N-(],]-dimetiletoxi)carbonilamino]indan-2-il }
carbamoil}-4H-tieno[3,2-b]pirrol;
5-[N<(1-aminoindan-2-il)carbamoil]-2,3-dicloro-4H-tieno[3,2-b]pirrol;
5-[N—(l-acetnmiciqindan-Z-il)carbmnoil]-2,3-dicloro-4H-tieno[3,2-b]pirrol;
2,3-ﬁclom-5-{N-[l-(metanosulfonamido)indan-z-il]carbamoil}-4H-
tieno[3,2-b]pirrol;

2,3-dicloro-5-{ N-[ 1 -(metilamino)indan-2-iljcarbamoil }-4H-tieno[3,2-
b]pirrol; y

2,3-dicloro-5-{ N-[1-(N-metilacetamido)indan-2-il]carbamoil } -4 H-
tieno[3,2-b]pirrol;

Aspectos preferidos de la invencién son aquellos que se relacionan
con el compuesto de férmula (I) o su sal de aceptacion farmacéutica.

Otro asp.ecto de la presente invencidn provee un proceso para
preparar un compuesto de férmula (I) o su sal de aceptacién farmacéutica o
su éster hidrolizable in vivo proceso que (en donde R', R%, R?, -X-Y-Z-yn
son, a menos que se especifique otra cosa, como se define en formula (I))
comprende:

2) hacer reaccionar un 4cido de la férmula (II):

OH
N\
]

—~ o)

(IH

o su derivado activado; con una amina de férmula (IIT):

W
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H,N R
(1)
Yy, a partir de entonces, si es necesario:
i) convertir un compuesto de la férmula (I) en otro compuesto de la formula
@;
ii) retirar todos ios grupos protectores;

iii) formar una sal de aceptacion farmacéutica o un éster hidrolizable in

vivo.

Condiciones especificas para la reaccién anterior son las siguientes.

Proceso a) Acidos de formula (IT) y aminas de formula (ITI) pueden
acoplarse en presencia de un agente de acoplamiento adecuado. Como
reactivos de acopiamiento apropiados pueden emplearse reactivos estindar
de acoplamiento de péptidos conocidos en el arte o, por ejemplo,
carbonildiimidazol, clorhidrato de 1-etil-3-(3-
dimetilaminopropil)carbodiimida y diciclohexilcarbodiimida,
opcionalmente . en presencia de un catalizador tal como 1-
hidroxibenzotriazol, = dimetilaminopiridine o, 4-pirrolidinopiridina,
opcionalmente en presencia de una base por ejemplo trietilamina, di-
isopropiletilamina, piridinae, o 2,6-di-alquil-piridinas tales como 2,6-lutidina
o 2,6-di-tert-butilpiridina. Solvente apropiados incluyen dimetilacetamida,
diclorometano, benceno, tetrahidrofurano y dimetilformamida. La reaccion
de acoplamiento puede llevarse convenientemente a cabo a una temperatura
en el rango de -40 a 40°C.

Derivados activados de dcido adecuados incluyen halogenuros de
acido, por ejemplo, cloruros de écido y ésteres activos, por ejemplo, ésteres
de pentafluorofenilo. La reaccién de estos tipos de compuestos con aminas

es bien conocida en el arte, por ejemplo, se los puede hacer reaccionar en

HE



W

WO 02/20530 PCT/SE01/01880
-42-
presencia de una base, tal como las descritas méds arriba, y en un solvente
adecuado, tal como los ya descritos. Convenientemente, la reaccion puede
llevarse a cabo a una temperatura en el rango de -40 a 40°C.
Los dcidos de formula (II) pueden prepararse de acuerdo con el

Esquema I.
cHO NsCHzconf» \ OMe
J‘j - Y]
il) xylene, A z o
(IIb)
LiOH
. MeOH

(11}

Esquema 1

Compuestos de férmula (Ila) y aminas de férmula (III) se obtienen
en el comercio o son compuestos conocidos o se preparan mediante
procesos conocidos en e} arte.

Se apreciard que ciertos de los diferentes sustituyentes de anillo en
los compuestos de la presente invencién pueden introducirse mediante
reacciones estindar de sustitucién aromdtica o generarse mediante
modificaciones convencionales de grupo funcional sea antes o
inmediatamente después de los procesos mencionados mas arriba y, como
tales, se incluyen en el aspecto de los procesos de Ia invencion. Dichas
reacciones y n{odiﬁmciones incluyen, por ejemplo, introduccién de un
sustituyente por medio de una reaccién de sustitucién aromética, reduccion
de sustituyentes, alquilacién de sustituyentes y oxidacién de sustituyentes.
Los reactivos y condiciones de reaccidn para dichos procedimientos son
bien conocidos en el arte quimico. Ejemplos particulares de reacciones de
sustitucion aromiética incluyen la introducecién de un grupo nitro usando
acido nitrico concentrado, la introduccién de un grupo acilo usando, por
ejemplo, un halogenuro acilo y dcido de Lewis (tal como tricloruro de
aluminio) bajo condiciones de Friedel Crafis; la introduccién de un grupo
alquilo usando un halogenuro alquilo y 4cido de Lewis (tal como tricloruro
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de aluminio) bajo condiciones de Friedel Crafts; y la introduccién de un
grupo halégeno. Ejemplos particulares de modificaciones incluyen la
reduccién de un grupo nitro en un grupo amino mediante, por ejemplo,
hidrogenacion catalitica con un catalizador de niquel o tratamiento con
hierro en presencia de dcido clorhidrico con calentamiento; oxidacién de
alquiltio en alquilsulfinilo o alquilsulfonilo.

Se apreciara igualmente que en algunas de las reacciones
mencionadas ac‘lui puede ser neceserio/deseable proteger grupos sensibles
en los compuestos. Los casos en donde la proteccién es necesaria o
deseable y métodos apropiados para proteccién son conocidos por aquellas
personas con habilidades en el arte. Grupos protectores convencionales

pueden usarse de acuerdo con la prictica estdndar (para ilustracidn, véase T. .

W. Green, Protective Groups in Organic Synthesis, John Wiley and Sons,
1991). En consecuencia, si los reactivos incluyen grupos tales como amino,
carboxi o hidroxi, puede ser deseable proteger el grupo en’algunas de las
reacciones mencionadas aqui.

Un grupo protector adecuado para un grupo amino o alquilamino es,
por ejemplo, un grupo acilo, por ejemplo un grupo alcanoilo tal como
acetilo, un grupo'alcoxicarbonilo, por ejemplo un grupo metoxicarbonilo,
etoxicarbonilo o ¢-butoxicarbonilo, un grupo arilmetoxicarbonilo, por
ejemplo benciloxicarbonilo, o un grupo aroilo, por ejemplo benzoilo. Las
condiciones de desproteccion para los grupos protectores mencionados méas
arriba varian necesariamente con la eleccion del grupo protector. Por lo
tanto, por ejemplo, un grupo acilo tal como un grupo alcanoilo o
alcoxicarbonilo o un grupo aroilo puede retirarse, por ejemplo, mediante
hidrélisis con una base apropiada tal como un hidraxido de metal alcalino,
por ejemplo, hidréxido de sodio o litio. Altemativamente, un grupo acilo
tal como un grupo r-butoxicarbonilo puede retirarse, por ejemplo, mediante
tratamiento con un dcido adecuado tal como édcido clorhidrico, sulfirico o
fosforico o Acido trifluoroacético y un grupo arilmetoxicarbonilo tal como
un grupo benciloxicarbonilo puede retirarse, por ejemplo, mediante

%23
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hidrogenacion sobre un catalizador tal como paladio-en-carbono, o
mediante tratamiento con un 4cido de Lewis, por ejemplo,
tris(trifluoroacetato) de boro. Un grupo protector alternativo adecuado para
un grupo amino primario es, por ejemplo, un grupo ftaloilo que puede
retirarse mediante tratamiento con una alquilamina, por ejemplo,
dimetilaminopropilamina, o con hidrazina.

Un grupo protector apropiado para un grupo hidroxi es, por ejemplo,
un grupo acilo, por ejemplo, un grupo alcanoilo tal como acetilo, un grupo
aroilo, por ejemplo benzoilo, o un grupo arilmetilo, por ejemplo bencilo.
Las condiciones de desproteccion para los grupos protectores mencionados
arriba variardn necesariamente con la eleccion del grupo protector. Por
consiguiente, por ejemplo, un grupo acilo tal como un grupo alcanoilo un
grupo aroilo puede retirarse, por ejemplo, mediante hidrélisis con una base
adecuada tal como un hidréxido de metal alcalino, por ejemplo hidréxido de
sodio o litio. Alternativamente, un grupo arilmetilo tal como un grupo
bencilo puede retirarse, por ejemplo, mediante hidrogenacién sobre un
catalizador tal como paladio-en-carbono. |

Un grupo protector apropiado para un grupo carboxi es, por ejemplo,
un grupo esterificante, por ejemplo un grupo metilo o un grupo etilo que
puede retirarse, por ejemplo, mediante hidrdlisis con una base tal como
hidréxido de sodio, o por ejemplo un grupo ¢-butilo que puede retirarse, por
ejemplo, mediante tratamiento con un 4cido, por ejemplo un 4cido orgénico
tal como écido 'p'iﬂuoroacético. o por ejemplo un grupo bencilo que puede
retirarse, por ejemplo, mediante hidrogenacién sobre un catalizador tal
como paladio-en-carbono.

Los grupos protectores pueden retirarse en cualquier fase conveniente
en la sintesis usando técnicas convencionales bien conocidas en el arte
quimico.

Tal como se indicé mas arriba en el texto, los compuestos definidos
en la presente invencién poseen actividad inhibidora de glucdgeno
fosforilasa. Esta propiedad puede evaluarse, por ejemplo, usando el

procedimiento expuesto a continuacion.
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Ensayo
La actividad de los compuestos se determina midiendo el efecto

inhibidor de los compuestos en la direccién de sintesis de glucégeno, la
conversion de glucosa-1-fosfato en glucdgeno con la liberacién de fosfato
inorgdnico, como se describe en EP 0 846 464 A2. Las reacciones tuvieron
un formato microplate de 96 pozos en un volumen de 100ul. El cambio en
la densidad optica debida a la formacién de fosfato inorgénico se midio a
620nM en un Labsystems iEMS Reader MF mediante el método general de
(Nordlie R.C y Arion W.], Methods of Enzymology, 1966,619-625). La
reaccidn es en 50mM HEPES, 2.5mM MgCl;, 2.25mM etilen glicol-bis(b-
aminoetiléter) écido N,N,N",N’-tetraacético, 100mM KCl, 2mM D-(+)-
glucosa pH 7.2, que contenia 0.5mM ditiotreitol, la solucién tampén de
ensayo, con 0.1mg glucégeno tipo 111, 0.15ug glucégeno fosforilasa a (GPa)
de musculo de conejo y 0.5mM glucosa-1-fosfato. Gpa se pre-incuba en la
. solucién tampén de ensayo con el glucdgeno tipo IIT a 2.5 mg m!™ durante
30 minutos. Se agregan 40ul de la solucidn enzimética a 25ul de solucion
tamp6n de ensayo y la reaccién se inicia con la adicién de 25ul 2mM
glucosa- 1-fosfato. Los compuestos a ensayarse se preparan en 10l 10%
DMSO en solucién tampén de ensayo, con una concentracion final de 1 %
DMSO en el ensayo. La actividad no-inhibida de GPa se mide en presencia
de 10l 10% DMSO en solucién tampdén de ensayo y una inhibicion
méxima medida en presencia de 30ul CP320626 (Hoover y colaboradores
(1998) J Med Chem 41, 2934-8; Martin y colaboradores (1998) PNAS 95,
1776-81). La reaccién de detiene después de 30 minutos con la adicion de
50ul de solucién acidica de molibdato de amonio, 12ug m!™ en 3.48%
H,SO; con 1% laurel sulfato de sodio y 10ug m!" 4cido ascorbico. Luego
de 30 minutos a temperatura ambiente se mide la absorcién a 620nm.

El ensayo se lleva a cabo en una concentracion de prueba del
inhibidor de 10pM o 100uM. Compuestos que demuestran inhibicion
significativa en una o ambas de estas concentraciones pueden evaluarse

ademés usando un rango de concentraciones de prueba de inhibidor para
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determinar una ICs, una concentracién prevista para inhibir la reaccion

enzimdtica en 50%.

La actividad se calcula como sigue:-

% inhibicion= (1 - (OD620 compuesto — totalmente inhibida OD620)/ (tasa
no-inhibida OD620 - totalmente inhibida OD620)) * 100.
OD620= densidad dptica a 620nM.

Valores Idso tipicos para compuestos de la invencién cuando se
prueban en el ensayo ya mencionado se encuentran en el rango 100uM a
InM. . '

Alternativamente, la actividad de los compuestos se determina
midiendo el efecto inhibidor-de los compuestos sobre la degradacion de
glucégeno, la produccion de glucosa-1-fosfato de glucdgeno se monitorea
mediante el ensayo acoplado a multienzima, como se de.scribe en EP 0 846
464 A2, método general de Pesce y colaboradores ( Pesce, M A,
Bodourian, S H, Harris, R C, y Nicholson, J F (1977) Clinical Chemistry
23, 1171-1717). Las reacciones se hicieron en formato microplate de 384
pozos en un volumen de 50ul. El cambio en fluorescencia debido a la
conversion del co-factor NAD en NADH se mide a una excitacion de
340nM, emisién de 465nm en un Tecan Ultra Multifunctional Microplate
Reader. La reaccién se produce en 50mM HEPES, 3.5mM KH,PO,,
2.5mM MgCl,, 2.5mM etilen glicol-bis(b-aminoetiléter) 4cido N,N,N',N'-
tetraacético, 100mM KCl, 8mM D-(+)-glucosa pH 7.2, que contiene 0.5mM
ditiotreitol, la solucién tampdn de ensayo. Glucégeno fosforilasa hepatica
recombinante humana a (hrl GPa) 20nM se pre-incuba en solucién tampén
de ensayo con 6.25mM NAD, 1.25mg glucégeno tipo III a 1.25 mg ml”
tampén de reactivo, durante 30 minutos. Las enzimas de acoplamiento,
fosfoglucomutasa y glucosa-6-fosfato dehidrogenasa (Sigma) se preparan
en tampén de reactivo, concentracion final 0.25Unidades por pozo. Se
agregan 20pl de la solucion hrl GPa a 10ul de solucion del compuesto y la
reaccién se inicia con la adicién de 20pl de solucién de enzima de

acoplamiento. Los compuestos a probarse se preparan en 10ul 5% DMSO
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en solucidn tampén de ensayo, con una concentracién final de 1% DMSO
en el ensayo. La actividad no-inhibida de GPa se mide en presencia de 10ul
5% DMSO en solucion tamp6én de ensayo e inhibicién médxima mediada en
presencia de Smgs ml”’ N-etilmaleimida. Después de 6 horas a 30°C se
miden Unidades de Fluorescencia Relativa (RFUs) a una excitacién de
340nM, emision de 465nm. -

El ensayo se lleva a cabo en una concentracion de prueba del
inhibidor de 10pM o 100uM. Los compuestos que demuestran una
inhibicién significativa en una o ambas de estas concentraciones pueden
evaluarse ademés usando un rango de concentraciones de prueba del
-inhibidor para determinar una ICss, una concentracion prevista para inhibir
la reaccion enzimdtica en 50%.

La actividad se calcula como sigue:-

% inhibicion= (1 - (RFUs del compuesto — RFUs totalmente inhibidas)/
(tasa no-inhibida RFUs — RFUs totalmente inhibidas)) * 100.

Valores ICs tipicos para compuestos de la invencién cuando se prueban en
el ensayo ya mencionada se encuentran en el rango 100uM a 1nM.

La actividad inhibidora de los compuestos se prob6 adicionalmente
en hepatocitos primarios de rata. Se aislaron hepato;:itos de rata mediante
la técnica de perfusion de colagenasa, método general de Seglen (P.O.
Reglen, Methods Cell Biology (1976) 13 29-83). Se cultivaron células en
placas de cultivo de seis pozos Nunclon en DMEM con alto nivel de
glucosa que contenfa 10% de suero de bobino fetal, NEAA, Glutamina,
penicilina / estreptomicina ((100units/100ug)/ml) durante 4 a 6 horas. Los
hepatocitos se cultivaron a continuacién en la solucion DMEM sin suero de
bobino fetal y con 10nM insulina y 10nM dexametasona. Se iniciaron
experimentos después de un cultivo de 18-20 horas lavando las células y
agregando tampén de bicarbonato Krebs-Henseleit que contenfa 2.5mM
CaCl, y 1% gelatina. Se agregé el compuelsto de prueba y 5 minutos
después las células de expusieron con 25nM de glucagén. Se retird la
solucién Krebs-Henseleit después de 60 minutos de incubacién a 37°C,
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95%0,/5%C0O,; y se midié la concentracién de glucosa de la solucion

Krebs-Henseleit.

De acuerdo con un aspecto mas de la invencion se provee una
composicion farmacéutica que comprende un compuesto de la férmula (1),
o su sal de aceptacién farmacéutica o un éster hidrolizable in vivo, como se
define més arriba en el texto en asociacién con un dilu-yente o portador de
aceptacioén farmacéutica.

La composicion puede estar en una forma apropiada para
administracién oral, por ejemplo como un comprimido o cépsula, para
inyeccién parenteral (incluyendo intravenosa, subcutinea, intramuscular,
. intravascular o infusion) com'o una solucion estéril, -suspensién o emulsion,
-para administracion topica como un ungliento o crema o pare

administracion rectal como un supositorio.

En general, las composiciones ya indicadas pueden prepararse en una
manera convenqi(;nal usando excipientes convencionales.

El compuesto de férmula (I) se administrard normalmente a un
animal de sangre caliente en una dosis unitaria en el rango 5-5.000 mg por
érea en m? del cuerpo del animal, i,e. aproximadamente 0.1-100 mg/kg, y
esto provee una dosis de efecto terapéutico. Una dosis unitaria tal como un
comprimido o cépsula contendrd usualmente, por ejemplo, 1-250 mg de
ingrediente activo. Preferiblemente se emplea una dosis diaria en el rango
de 1-50 mg/kg. No obstante, la dosis diaria se variard necesariamente
dependiendo del anfitrion tratado, la via particular de administracién, y la
gravedad de la enfermedad que se estd tratando. En consecuencia, la
dosificacion optima puede determinarse por el médico que estd tratando a
cualquier paciente particular.

De acuerdo con un aspecto més de la presente invencion se provee un
compuesto de la formula (I), o su sal de aceptacién farmacéutica o éster
hidrolizable in vivo, como se define mas arriba en el texto, para uso en un
método de tratamientote un animal de sangre caliente tal como un hombre
mediante terapia.
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De acuerdo con un aspecto adicional de la invencién se provee un
compuesto de la férmula (I), o su sal de aceptacién farmacéutica o éster
hidrolizable in vivo, como se define mas arriba en el texto, para uso como
un medicamento,

De acuerdo con otro aspecto de la invencién se provee el uso de un
compuesto de la férmula (I'):

@)

en donde:

-X-Y-Z- se selecciona de -S-CR'=CR’., -CR'=CR’S-, -O-
CR=CR’-, -CR'=CR*-0-, -N=CR'-§-,-S-CR*=N-,-NR®-CR‘=CR’- y -
CR'=CR’-NR%; ' '

en donde R* y R® se seleccionan independientemente de hidrégeno,
halo, nitro, ciano, hidroxi, fluorometilo, difluorometilo, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
C.ealquilo, Csealquenilo, Cpealquinilo, Cyealcoxi, Ccalcanoilo, C.
salcanoiloxi, N-(Cy.¢alquil)amino, N,N-(C,¢alquil);amino, C.
¢alcanoilamino, N-{C,alquil)carbamoilo, N,N(C,alquil),carbamoilo, C,.
c8lquilS(0), en donde a es 0 a 2, Csalcoxicarbonilo, C,.
silcoxicarbonilamino, N-(C;.calquil)sulfamoilo, N,N{C, calquil);sulfamoilo,
Ci-s2lquilsulfonilamino y C,alquilsulfonil-N-( C,.¢alquil )amino;

RS es hidrégeno o C;.alquilo;

R! se selecciona de hidrégeno, halo, nitro, ciano, hidroxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, ureido, C,galquilo, C,.
salquenilo, C,4alquinilo, C,alcoxi, C,¢nlcanoilo, Cealcanoiloxi, N-(C,.
ealkil)amino, = N,N-(C,qalquil);amino,  C,¢alcanocilamino,  N-(C;.
salquil)carbamoilo, N,N-(C,alquil),carbamoilo, C,¢alquilS(O), en donde a

es 0 a 2, C,ealcoxicarbonilo, C,¢alcoxicarbonilamino, N-(C,.
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calquil)sulfamoilo, N;N-(C,.salquil),sulfamoilo, C,_salquilsulfonilamino, C; .
salquilsulfonil-N<(C, salquil)amino, Csgcicloalquilo, CsgcicloalquilC,.
salquilo, arilo, arilC, salquilo, grupo heterociclico y (grupo heterociclico)C;.
salquilo; en donde R' puede sustituirse opcionalmente por uno o més grupos
seleccionados de P y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrogeno puede sustituirse opcionalmente por un grupo
seleccionado de R;

R? se selecciona de hidrégeno, halo, nitro, ciano, hidroxi,
fluorometilo, difluorometilo, trifluorometilo, trifluorometoxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, ureido, C,ealquilo, C,.
stlquenilo, C;alquinilo, C,¢alcoxi, Csalcanoilo, C,.calcanoiloxi, N-(C,.
salquil)amino, N,N{C,salkil;amino, C,g¢alcanoilamino, N-(C,¢alquil
Jcarbamoilo, 'N,NHC,salquil),carbamoilo, N~C,¢alquil)-N-(C, alcoxi
)carbamoilo, C,.¢alquilS(O), en donde a es 0 a 2, C,alcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,.¢alquil)sulfamoilo, N,N-(C, ¢alquil
)sulfamoilo, sulfamoilamino, N-(C,salquil)sulfamoilamino, N,N-(C,.
salquil);sulfamoilamino, C,.salquilsulfonilamino, C.
salquilsulfonilaminocarbonilo, C;alquilsulfonil-N-(C;alquil)Jamino y un
grupo -E-F-G-H;

en donde E y G se seleccionan independientemente de un enlace
directo, -O-, -S-, -SO-, -80,-, -OC(0)-, -C(0)O-, -C(0)-, -NR"-, -NR"C(0O)-,
-C(O)NR*, -SO;NR*, -NR'SO,, -NR'C(O)NR", -OC(O)NR%-, -
NR'C(0)O-, -NR"SO,NR"-, -SO;NRC(O)- y -C(O)NR"SO;-; en donde R"y
R® se seleccionan independientemente de hidrégeno o Cicalquilo que se
sustituye opcioﬂalmente por un grupo V;

F es C,¢alquileno sustituido opcionalmente por uno o més Q o un
enlace directo;

H se selecciona de arilo, Csgcicloalquilo y grupo heterociclico; en
donde H puede sustituirse opcionalmente por uno o més grupos

seleccionados de S y en donde si dicho grupo heterociclico contiene una
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mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de T;

Rles hidré'geno o C,¢alquilo;

n se selecciona de 0-4; en donde los valores de R' pueden ser los
mismos o diferentes; y en donde los valores de R* pueden ser los mismos o
diferentes;

P, S y Q se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometilo, trifluorometoxi, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, ureido, C,galquilo, Ca4alquenilo, C,¢alquinilo, C,.
salcoxi, Cealcanoilo, C,salcanciloxi, N-(C,salquil)amino, N,N<C,.
salquily,amino, C,ealcancilamino, N-(C,4alquil)carbamoilo, N,N-(C,.
salquil)carbamoilo, N-(C,.¢alquil)}-N-(C,_salcoxi)carbamoilo, C.
6alquilS(0), en donde a es 0 a 2, C,alcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C, salquil)sulfamoilo, N,N-(C,.salquil);sulfamoilo,
Ci-salquilsulfonilamino, C,-salquilsulfonil-N-(C;salquil)amino, Cs.
gcicloalquilo, arilo y grupo heterociclico; en donde P, S y Q pueden
sustituirse opcional ¢ independientemente en carbono por uno o més grupos
seleccionados de V y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de U;

' V se selecciona de .halo, nitro, ciano, hi.droxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, A.I,N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-
etilsulfamoilo, morfolino, morfolinocarbonilo, N- bencilcarbamoilo, y 4-

hidroxipiperidinocarbonilo;
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R, T y U se seleccionan independientemente de C,4alquilo, C;.
salcanoilo, C,salquilsulfonilo, C,,alcoxicarbonilo, carbamoilo, N-(C;.
salquil)carbamoilo, N,N-(C,alquil)carbamoilo, fenilo, bencilo,
benciloxicarbonilo, benzoilo y fenilsulfonilo; o su sal de aceptacion
farmacéutica o su éster hidrolizable in vivo; con la condicién que
cuando -X-Y-Z- es como se define inicialmente, n es 1, R! es arilmetilo,
arilmetilo  sustituido, (grupo  heterociclico)metilo y (grupo
heterociclico)metilo sustituido y R® es hidrégeno entonces R? no es un
grupo -C(=0)-A o un grupo -CH(OH)-C(=0)-A en el cual A es NR°R? -
NR'CH,CH;OR’, o

Pl /‘0“-’" >{" R

\toru?j: | (cH.)nX TN ccu.)njo.

cada R"y R” son independientemente hidrégeno o -C;-Cyalquilo;

cada R% es independientemente hidrégeno, C,-Csalquilo, C,-Cgalcoxi,

arilo, arilo sustituido, heteroarilo, o heteroarilo suﬁtituido;

cada R° es independientemente hidrégeno, -C(=0)OR", -OR®, -SR", o

-NR"R"; y cada n es independientemente 1-3, y

X'esNR®, -CH,-, 06 S;

o su sal de aceptacion farmacéutica o éster hidrolizable in vivo, como
se define més arriba en el texto en la manufactura de un medicamento para
uso en la produccién de un efecto inhibidor de glucdgeno fosforilasa en un
animal de sangre caliente como el hombre.

De acuerdo con otro aspecto de la invencion se provee el uso de un
compuesto de la formula (I), o su sal de aceptacién farmacéutica o éster
hidrolizable in vivo, como se define mds arriba en el texto en la manufactura
de un medicamento para uso en el tratamiento de diabetes tipo 2, resistencia
a la insulina, sindrome X, hiperinsulinemia, hiperglucagonemia, isquemia

cardiaca u obesidad en un animal de sangre caliente como el hombre,
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De acuerdo con este otro aspecto de la invencion se provee el uso de
un compuesto de la formula (I"), o su sal de aceptacién farmacéutica o éster
hidrolizable in vivo, como se define més arriba en el texto en la manufactura
de un medicamento para uso en el tratamiento de diabetes tipo 2 en un
animal de sangre caliente como el hombre.

De acuerdo con una caracteristica mas de este aspecto de la invencion
se provee un método de producir un efecto inhibidor de glucégeno
fosforilasa en un animal de sangre caliente tal como un hombre, necesitado
de dicho tratamiento que comprende administrar a dicho animal una
cantidad efectiva de un compuesto de férmula (I".

De acuerdo con esta caracteristica adicional de este aspecto de la
invencién se provee un método de tratar diabetes tipo 2, resistencia a la
insulina, sindrome X, hiperinsulinemia, hiperglucagonemia, isquemia
cardiaca u obesidad en un animal de sangre caliente, tal como un hombre,
necesitado de dicho tratamiento que comprende administrar 2 dicho animal
una cantidad efectiva de un compuesto de formula (T).

De acuerdo con esta caracter{stica adicional de este aspecto de la
invencién se provee un método de tratar diabetes tipo 2 en un animal de
sangre caliente, tal como un hombre, necesitado de dicho tratamiento que
comprende administrar a dicho animal una cantidad efectiva de un
compuesto de férmula (T).

Como se indicé més arriba el tamafio de la dosis requerida para el
tratamiento terapéutico o profilactico de una enfermedad de proliferacion
celular particular variard necesariamente dependiendo del anfitrion tratado,
la via de administracion y la gravedad de la afeccién que se esta tratando.
Se contempla una dosis unitaria en ¢l rango, por ejemplo, 1-100 mg/kg,
preferiblementé 1-50 mg/kg:

Ademss de su uso en medicina terapéutica, los compuestos de
formula (I) y sus sales de aceptacion farmacéutica son igualmente utiles
como herramientas farmacolégicas en el desarrollo y estandarizacién de

sistemas de prueba in vitro e in vivo para la evaluacién de los efectos de
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inhibidores de actividad del ciclo celular en animales de laboratorio tales
como gatos, perros, conejos, monos, ratas y ratones, como parte de la
investigacion de nuevos agentes terapéuticos.

En las demds caracteristicas indicadas de la composicion
farmacéutica, proceso, método, uso y manufactura de un medicamento, se
aplican también las incorporaciones alternativas y preferidas de los

compuestos de la invencion descritos aqui.

Ejemplos

La inveﬁcién se ilustrard ahora por los siguientes ejemplos no
limitantes en los cuales, a menos que se indique lo contrario:
(i) las temperaturas se dan en grados Celsius (°C); las operaciones se
llevaron a cabo a temperatura del cuarto o a temperatura ambiente, es decir,
a una temperatura en el rango de 18-25°C y bajo una atmésfera de un gas
inerte tal como argon;
(ii) las soluciones orgénicas se secaron sobre sulfato de magnesio anhidro;
la evaporacion de solvente se llevé a cabo usande un evaporador rotatorio
bajo presion reducida (600-4.000 Pascals; 4.5-30 mmHg) con una
temperatura de bafio de hasta 60°C;
(iii) cromatografia significa cromatografia de destello en gel de silice; la
cromatografia de capa delgada (TLC) se realiz6 en placas de gel de silice;
donde se menciona una columna Bond Elut, esto significa una columna que
contienel0 g 6 20 g 6 50 g de silice de tamaifio de particula de 40 micrones,
estando contenido el silice en una jeringa desechable de 60 ml y soportada
por un disco poroso, obtenido de Varian, Harbor City, California, USA bajo
el nombre "Mega Bond Elut SI”; "Mega Bond Elut" es una marca
comercial; donde se menciona un cartucho Biotage esto significa
uncartucho que contiene silice KP-SIL™, 60 angstroms, tamafio de
particula 32-63mM, suministrado por Biotage, una divisién de Dyax Corp.,
1500 Avon Street Extended, Charlottesville, VA 22902, USA;
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(iv) en general, la secuencia de las reacciones se siguié mediante TLC y los
tiempos de reaccion se dan con fines de ilustracién tinicamente;
(v) los rendimientos se dan con fines de ilustracién {inicamente y no son
necesariamente aquellos que pueden obtenerse mediante el desarrollo de
procesos minuciosos; las preparaciones se repetian si se requeria mds
material;
(vi) donde se incluyen, los datos de la NMR se dan en forma de valores
delta para protones esenciales de diagnéstico, en partes por millén (ppm)
relativas a tetrametilsilano (TMS) como un estindar interno, determinadas a
300 MHz usando sulféxido de dimetilo perdeuterio (DMSO-8) como
solvente a menos que se indica que lo contrario, otros solventes (donde se
indica en el texto) incluyen cloroformo deuterado CDCl;;
(vii) los simbolos quimicos tienen sus significados usuales; se utilizan
unidades y simbolos del Sistema Internacional (SI); -
(viii) las presiones reducidas se dan como presiones absolutas en Pascals
(pa); las presiones elevadas se dan como presiones manométricas en bars;
(ix) las proporciones de los solventes se dan en términos volumen: volumen
(viv); .
(x) los espectros de masas (MS) se ejecutaron con una energia de electrén
de 70 voltios de electrén en el modo de Ionizacién Quimica (CI) usando
una sonda de exposicién directa; en donde la ionizacién indicada se efectud
mediante impacto de electron (EI), bombardeo de itomos ripidos (FAB) o
electrorrociado (ESP); se dan valores para m/z; generalmente, sélo se
reportan iones que indican la masa original y, a menos que se especifique
otra cosa, el valor citado es (M-H)-;

(xi) se utilizaron las siguientes abreviaturas:

SM material inicial;
EtOAc acetato de etilo;
MeOH metanol;

DCM diclorometano

HOBT 1-hidroxibenzotriazol

GO
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DIAD diisopropil azodicarboxilato
HATU O~(7-azabenzotriazol-1-il)-N,N,N',N’,
tetrametiluronio hexafluorofosfato
TFA dcido trifluoroacético
DIPEA di-isopropiletilamina; y
EDAC clorhidrato de 1-etil-3-(3-
dimetilaminopropil)carbodiimida
Ejemplo #1

2 3-Dicloro-5-[N<(2-fenoxietil amoil]-4H-tieno [3,2-b] pirrol

¢

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9; 47 mg, 0.2
mmol) se disolvié en DCM (10 ml) que contenia 2-fenoxietilamina (27 mg,
0.2 mmol), HOBT (27 mg, 0.2 mmol) y DIPEA (70 ml, 0.4 mmol). La
mezcla se agito durante 1 minuto antes de la adicion de EDAC (50 mg, 0.26
mmol). Lz mezcla se agitd a temperatura ambiente durante
aproximadamente 18 horas antes de lavarse con agua. La fraccion orgéanica
se concentrd y Se purific6 en una columna Bond Elut (eluyente 1:1
EtOAc/isohexano) para proporcionar el compuesto del titulo como un
s6lido blancuzco (32 mg). NMR: 12.4 (1H, br), 8.4 (1H, t), 7.3 (1H, d), 7.1
(1H, s}, 6.9 (2H, m), 3.5 (2H, m), 3.0 (2H, t); m/z 353.2.

Ejemplos #2 - #9
Los siguientes compuestos se elaboraron por el proceso de Ejemplo

#1 usando 5-carboxi- 2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9) y la

amina apropiada:



tieno[3,2-b]pirrel
Ejemplo #8: 2.3-Dicloro-5-

il

tiljcarbamoil}-4H-tieno[3.2-5

tienof3,2-b]pirrol

PCT/SE01/01880

irrol

ol .
7 \ R
o N
Ej. |R NMR . M/z
#2 . |12.4 (1H, br), 8.4 (1H, 1), 7.3 [343.1
HN\/\Q (1H, d), 7.1 (1H, s), 6.9 (2H,m),
3.5 (2H, m), 3.0 (2H, 1)
#3 - 123 (1H, s), 8.3 (1H, t), 6.8-7.2 [ 367.3
(5H, m), 3.8 (3H, ), 3.4 (2H,
HN m), 2.8 (2H, t)

62
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#4 " [124 (1H, ), 85 (14, d), 723493
(5H, m), 7.1 (1H, s), 3.0 (1H,
BN m), 2.1 (1H, m), 1.3 (2H, m)
#5 123 (1H, 5), 8.4 (1H, 1), 7.3 (2H, | 355.3

m\ﬂr m), 7.1 (3H, m), 3.4 (2H, m), 2.8
. (2H, t)

#6' 12.4 (1H, s), 10.0 (1H, s), 8.7 | 366.2
Q (1H, br), 7.1-7.6 (5H, m), 7.2
HN (1H, 5), 4.1 2H, d)
#7" 12.4 (1H, s), 8.4 (1H, s), 6.5-8.0 | 353.3

2 | Q (5R, m), 6.6 (1H, 5), 3.3 (4H, m)

™y (CDCl;) 9.6 (1H, br), 7.8 (1H, | 451.2
m), 7.7 (1H, m), 7.3 (14, m), 7.0

HN S
P (1H, s), 5.6 (1H, m), 3.9 (IH,
m), 3.7 (1, m), 2.9 (3H, s), 2.8
°=T"° (3H, 5)

/\\ (CDClL,) 9.8 (1H, br), 69 (IH, |362.2

HN\/\L
8 . | br), 6.7 (1H, ), 4.1 (2H, m), 3.6

(2H, m), 2.8 (8H, m)

Se agregé agua y se precipité el compuesto del titulo como un sélido
amarillo que se filtrd, se lavé con agua, se secé bajo presion reducida y no
se purificé més..

2 Amina: Eur J Méd Chem, 1987, 22, 91.
3 Amina: Método #15

Ejemplo #10
5-[N-(Benzoilmetil)carbamoil]-2,3-dicloro-4H-tieno[3,2-b]pirrol
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T\ K
cl Ho

2,3-Dicloro-5-{N-[(2-fenil-1,3-dioxolan-2-il)metil]carbamoil }-4 H-
tieno[3,2-b]pirrol (Método #17; 80 mg, 0.2 mmol) se disolvié en acetona
(15 ml) que contenfa dcido clorhidrico acuoso (2.0 M, 1 ml). La mezcla se
calentd bajo reflujo durante 90 minutos. El precipitado blanco formado se
filtré y se lavé con acetona. El filtrado se concentrd y el residuo se triturd
con agua. El sdlido formado se filtré y se secé bajo presién reducida para
proporcionar el compuesto del titulo como un sélido blanco (20 mg).
NMR: 12.4 (1H, s), 8.6 (1H, t), 7.6-8.0 (SH, m), 7.2 (1H, s), 4.8 (2H, d);
m/z 351.1.

Ejemplo #11
3-Cloro-5-[ N-{N-fenilcarbamoilmetil}carbamoil]-4/H-tieno[3.2-b]pirrol

\ / \
S 1.0

5-Carboxi-3-cloro-4H-tieno[3,2-b]pirrol (Método #7; 100 mg, 0.5
mmol) se disolvié en DCM (6 ml) que contenfa HOBT (68 mg, 0.5 mmol),
DIPEA (176 ml, 1.0 mmol) y N-glicilanilina (75 mg, 0.5 mmol). La mezcla
se dejé reposar durante un minuto antes de la adicién de EDAC (150 mg,

0.7 mmol). La solucion se dejé reposar durante aproximadamente 18 horas
antes de lavarse con agua. Ld capa organica se secd, se filtrd y se concentrd
bajo presion reducida para proporcionar el compuesto del titulo (112 mg,
67%). NMR (CDCls) 9.7 (1H, br), 8.6 (1H, br), 7.0-8.0 (8H, m), 4.3 (2H,
d); m/z 332.1.

o
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Ejemplos #12 - #21
Los siguientes compuestos se elaboraron por el proceso de Ejemplo

#11 usando 5-carboxi-3-cloro-4 H-tieno[3,2-b]pirrol (Método #7) y la amina

Ejemplo #20: 3-Cloro-5-[N-{2-( l-ﬁnilmeMnosulfonaﬁido JetilJcarbamoil]-
4H-tieno[3,2-b]-pirrol
Ejemplo #21: 3-Cloro-5-[N-(4-0x0-2,3.4.5-tetrahidrobenzo[ 1,5]tiazepin-3-

il)carbamoil]-4H-tieno[3.2-b]pirrol

67"
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Ej- |R NMR Mz

#12 (CDCl,) 9.6 (1H, br), 7.0 (1H, [ 328.3
|9, 6.7(1H, 5), 6.6 (1H, br), 4.1
" | (2H, m), 3.5 (2H, m), 2.7 (8H,

m)

#13' (CDCl;) 9.5 (1H, br), 7.8 (1H, | 419.0

m), 7.6 (1H, m), 7.3 (1H m), | (M+H)
7.0 (2H,2x8), 5.6 (1H, m), 3.9 | *
(1H, m), 3.7 (1H, m), 2.9 (6H,

2x8)

#14 (CDCl3) 9.6 (1H, s), 7.0-8.0(317.1

(8H, m), 5.0 (2H, m)

#15 7/ (CDChL) 9.6 (1H, br), 7.2 (2H, [ 333.1
m), 7.0 (1H, s), 69 (2H, m),
HN 6.6 (1H, s), 6.3 (1H, br), 3.9

" | (3H, 5), 3.7 (2H, m), 2.9 (2H, t)

#16 (CDCls) 98 (1H, br), 6.9-7.2 | 309.1

BN S\ (48, m), 6.7 (14, s), 62 (1H,
\;/\Q br), 3.8 (2H, m), 3.2 2H, 1

#17 : (CDCl3) 9.6 (1H, br), 7.0-7.3 | 315.1

’ (6H, m), 6.8 (IH, s), 6.3 (1H,
br), 3.1 (1H, m), 2.2 (1H, m),

1.3 (2H, m)

#18 (CDCl3) 9.5 (1H, br), 7.0-72 | 321.1

}m\/ﬂ (5H, m), 6.6 (1H, s), 5.9 (1H,
| br), 3.7 (2H, m), 2.9 ( 2H, 1)
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#19 (CDCL) 9.6 (1H, br), 69-7.3 [ 319.1
Q (6H, m), 6.8 (1H, ), 6.5 (1H,

N0 m), 4.2 (2H, 1), 3.8 (2H, m)

#20 0 (CDCL) 96 (1H, s), 6.8-7.4|396.1

N 'g (9H, m), 4.3 (2H, s), 3.4 (2H,
. m), 3.1 (2H, m).

#21° _ (CDCl3) 9.7 (1H, s), 8.0 (1H, [ 378.1

HN 5 s), 7.7 (1H, d), 7.1-7.4 (4H, m), | (M+H)
5 70 (1H, s), 69 (1H, s), 49|*
H (1H, m), 4.0 (1H, m), 3.0 (1H,

m)

! Amina: Método #15

2 Amina: J Med Chem, 1985,28,1517

Ejemplo #22
2-Cloro-3-[ N-{benzoilmetil)carbamoil]-4H-tieno{3.,2-b]pirrol

Oy A
N.

5-Carboxi-2-cloro-4H-tieno[3,2-blpirro] (Método #8; 50 mg, 0.25
mmol) se disolvié en DCM (7 ml) que conteniaHOBT (34 mg, 0.25 mmol),
DJPEA (49 ml, 0.28 mmol) y 2-amino-1-feniletanona (43 mg, 0.25 mmol).
La mezcla se agitd durante un minuto y se agregé EDAC (63 mg, 0.33

Cl

mmol). La mezcla se agitd a la temperatura del cuarto durante
" aproximadamente 18 horas. Se agregé agua a la solucién y se precipitd un
sélido. El sélicio se filtrd y se lavo con agua y DCM antes de secarse bajo
presién reducida para proporcionar el compuesto del titulo como un sélido
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blanco (45 mg, 61 %). NMR: 11.9 (1H, s), 8.6 (1H, t), 7.1-8.1 (7H, m), 4.8
(2H, d); m/z317.3.

Ejemplos #23 - #25
Los siguientes compuestos se elaboraron por el proceso de Ejemplo

#22 usando 5-carboxi-2-cloro-4H-tieno[3,2-b]pirrol (Método #8) y la amina

Ejemplo #24: 2-Cloro-5-[ N-(N-fenilcarbamoilmetil )carbamoil|-4 H-

tieno[3.2-b]pirrol
Ejemplo  #25:

Ej. |R NMR M/z

#23 11.8 (iHg), 8.5 (iH, d), 7.0-73|3153
m’A\O (7H,m), 3.0 (1H, m), 2.1 (1H, m),
1.3 (2H, m)
#24 11.8 (IF, 5), 10.0 (IF, br), 8.6 (1H,|332,3
k}]Q br), 7.0-7.6 (TH, m), 4.0 (2H, d)

#28' 11.8 (1H, s), 8.4 (IH, s), 6.4-8.0{319.3
_ (6H, m), 6.6 (1H, br), 3.4 (4H, m)
HN

Amina: Eur ] Med Chem, 1987, 22, 91.

Ejemplo #26
2-Cloro-5-{N-[2-(2-metoxifenil

pirrol

6%
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/ \
H

5-Carboxi-2-cloro4H-tieno[3,2-b]pirrol (Método #8; 50 mg, 0.25
mmol) se disolvié en DCM (7 ml) que contenia HOBT (34 mg, 0.25 mmol),
DIPEA (49 ml, 0.28 mmol) y 22-metoxifenil)etilamina (43 mg, 0.25
mmol). La mezcla se agité durante un minuto y se agregé EDAC (63 mg,
0.33 mmol). La mezcla se agitd a temperatura del recinto durante
aproximadamente 18 horas. La mezcla de reaccién se lavé con aguas, la
fase orgdnica se secd, se filtr6 y se concentr6 para proporcionar el
compuesto del titulo como un sélido blancuzco (84 mg, 100%). NMR
(CDCI3): 9.7 (1H, br), 6.9-7.2 (SH, m), 6.5 (1H, s), 6.3 (1H, br), 3.9 (3H,
8), 3.7 (2H, m), 3.0 (2H, t); m/z 333 4.

Ejemplos #27 - #31

Los siguientes compuestos se elaboraron mediante el proceso de

Ejemplo #26 usando 5-carboxi-2-cloro-4/-tieno[3,2-b]pirrol (Método #8) y

1a amina apropiada.

a S
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E. |R NMR Mz
#27 (CDCL,) 9.5 (1H, 5), 6.9-7.3 (6H, m), |319.3
| Q 6.7 (1H, s), 6.4 (1H, br), 4.2 (2H, m),
IN/~0 | 3.9 (2H, m)
#28 ' (CDCL) 94 (IH, br), 6.6-7.2 (5H,[3093
m), 60 (IH, br), 3.7QH, m), 3.1
e~
#29 (CDCly) 94 (1H, 5), 7.0-72 (4H, m), |321.3
6.9 (1H, s), 6.6 (1H, 5), 5.9 (IH, br),
3.7 (24, m), 2.9 (2H, 1)
#30 115 (i, bn), 90 (IH, d), 7.8 (14,4172
m), 7.7 (1H), 7.2 (1H, 5), 7.0 (1H, s),
5.6 (1H, m), 3.9 (1H, m), 3.6 (1H,
m), 2.9 (3H, s), 2.8 (3H, 5)
w1 118 (16, 5), 8.1 (1, 1), 6.8-7.4 (21, | 3283

HN \/\O m), 2.5-4.0 (12H, m)

Amina: Método #15

Ejemplos #32 - #69
Los siguientes compuestos se elaboraron mediante el proceso de

Ejemplo #1 usando S-carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método
#9) o Ejemplo #22 usando 5-carboxi-2-cloro-4H-tieno[3,2-b]pirrol (Método
#8) y la amina apropiada:
Ejemplo #32: 2.3-Dicloro-5-[N-(2.3-dimetil-5-oxo-1-fenil-2,5-dihidro-1 H-
pirazol-4-il)carbamoil]4-tieno[3,2-b]pirrol
Ejemplo #33; 2.3-Dicloro-5-{N-(4sulfamoiifenilmetil}carbamoil]
4 H-tieno[3,2-b]pirrol

70
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Ejemplo #35: ~Dicloro-5-{ N{2-[(3-triflu etilpirid-2-

il)amino]etil)carbamoil }-4H-tieno[3,2-b]pirrol

Ejemplo #39: 2-Cloro-5-{N-[3 ciloxicarbonilamino)propil
carbamoil }-4H-tieno[3,2-b]pirrol

4H-tieno[3.2-b]pirrol
Ejemplo #47:
metoxicarbonil Jetillcarbamoil } -4 H-tieno[3,2-b]pirrol

carbamoil }-4H-tieno[3.2-b]pirrol

=74
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4H-tienof3.2-b]pirrol
Ejemplo #52; 2.3-Dicloro-5-{ N-[N-(2-hidroxi-3-

fenoxipropil Jcarbamoilmetil]lcarbamoil } -4 f-tieno[3,2-b]pirrol

Ejemplo #53: 2.3-Dicloro-5-{ N-[N3-metilisotiazol-5-

il)carbamoilmetil]carbamoil } -4H-tieno[3.2-b]pirrol

4H-tieno[3.,2-b]pirrol
Ejemplo #55; 2-Cloro-5-(N-{2-[(3-trifluorometilpirid-2-

il)aminoletil }carbamoil } -4 H-tieno[3,2-b]pirrol

Ejemplo #58: 2.3-Dicloro-5-{N-(2-[ 1-hidroximetil-2-(4-
imidazolil)etiljcarbamoil } -4 H-tieno[3,2-b]pirrol

4 H-tieno[3,2-b]pirrol
Ejemplo #60: 5-{N-

2,3-dicloro-4H-tieno(3.2-b]pirrol
Ejemplo #61: - 2 .3-Dicloro-5-{N-[3-(N-metilsulfonilcarbamoil)

ropillc oil}-4H-tieno[3,2-b]pirrol

Ejemplo #63:

carbamoil }-4H-tieno[3.2-b]pirrol

4H- tieno[3,2-b]pirrol
Ejemplo  #65: 2 .3-Dicloro-5-{N-[2-(dimetilaminosulfonilamino)etil]
carbamoil} -4 H-tieno[3,2-5]pirrol

tieno[3,2-b]pirrol

72
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Ejemplo #67: (8)-2.3-Dicloro-5-{ N-[(2-0x0-3-fenil-2.3.4,5-

Ejemplo #68: 2.3-Dicloro-5-(N-{2-[3-(carbamoilmetil}fenoxiletil
carbamoil }-4H-tieno[3,2-b]pirrol

Ej. |R' . R' |M/z Amina
(M+H)"
32 Cl |42] Obtenible en el
comercio

33 CI |404 Obtenible en el

comercio

CI 355 Obtenible en el
comercio

34

comercio

3as ’m\/\p Cl |423 Obtenible en el

36 ' C1 245 Mét. # 19

B
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37 - CI |3%4 ° |Gazz. Chim. Ital.,
1981, 111, 167

38 CI |410 Mét. # 26

G

La amina y el grupo hidroxi
son trans uno con respecto al

39 H 393 Obtenible en el
comercio

40 CI |368 Obtenible en el
comercio

41 _ - Cl (369 Obtenible en el
comercio

42 - Cl |354 Obtenible en el
rm’\/u© comercio
43 CI |369 Obtenible en el

comercio
s

44 Cl |355 Obtenible en el
H comercio

45 ' CI 1355 Obtenible en el
V\’OA comercio

46 Cl |[365 Obtenible en el
1‘1 O comercio
N

4
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47 Cl |448 Obtenible en el
comercio

CI }365 Obtenible en el

48
H\_@ comercio

49 . ] Cl |382 Obtenible en el
@ comercio

50 S CI |[394 Obtenible en el
I comercio
HN p

51 Cl | 327 Obtenible en el
\Q comercio
HN d

52 CI |442 Método # 20

OH
53 CI |389 Método # 21
' T
/4
o S\N
54 Q Cl [357 Método # 22
BN/ 0
55 R _ H (388  [Obtenibleen el
F comercio
N

56 |H s:? Cl |[418 Obtenible en el
N—\—O— gNH, comercio

57 Cl |340 Obtenible en el
m‘\/ﬁ | comercio
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58 | HO Cl 359 Obtenible en el
mu ‘ comercio
N
59 Cl |376 Obtenible en el
0 comercio
60 L Cl |442 Obtenible en el
comercio
2%
61 0,0 Cl {398 Método # 24
|
HN. /\/iu \
62 . H Cl (449 Eur, J.Med.
m\ ﬁ ) Chem., 1993, 28,
: N 601
S- HN
63 CI |361 Método # 23
HN\/V
e
64 | BN s CI |415 Obtenible en el
j/\ A@ comercio
HO
65 l Cl 385 Obtenible en el
N\ N COMercio
2N
O 0
66 Cl |356 WO 9518097
67 = Cl [410 1. Med. Chem.,
\ / 1989, 32, 1673
68 CI |412 Método # 25
HN..” O
AN
69 \ ' CI {468 " | Método # 27

76
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Ejemplo #70
5-(N-Bencilcarbamoil)-2,3-dicloro-4 H-tieno[3,2-b1pirrol

anu’\Q

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método # 9, 118mg,
0.5mmol) se disolvid en diclorometano (10ml) que contenia bencilanmina
(55 mg, 0.5 mmol), 1-HOBT (68mg, 0.5mmol) y DIPEA (258ul, 2mmo!).
La mezcla se agito durante un minuto durante la adicion de EDAC (125mg,
0.65mmol). La mezcla se agité a temperatura ambiente durante
aproximadamente 16 horas antes de lavarla con agua. La fraccién orgénica
se concentrd y se purificé usando cromatografia de columna de sflice Bond-
Elut (eluyente: diclorometano-diclorometano/metanol 5% gradiente) para
proporcionar el compuesto del titulo como un sélido blanco (121mg, 75%).
NMR: 124 (lH,.br), 8.8 (1H, 1), 7.3 (5H, m), 7.1 (1H, s), 4.5 (2H, d); m/z
323,27

Los sigu.ientes compuestos se elaboraron mediante el proceso de
Ejemplo #70 usando 5-carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método

#9) y la amina apropiada:
Ejemplo #71: 2.3-Dicloro-5-(N-fenetilcarbamoil

tieno{3,2-b]pirrol
Ejemplo  #74: _ 2.3-Dicloro-5-[N-(a.a-dimetilfenetil)carbamoil]-44-
tieno[3.2-b]pirrol

id
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tieno[3.2-b]pirrol

tienof3,2-b]pirrol

Ejemplo #79:
dicloro-4H-tieno[3.2-b]pirrol
Ejemplo #80: 2,3-dicloro-5-[N-

4H-tieno[3,2-b]pirrol

Ejemplo #81:; 2,3-dicloro-5-{ N-[N-(2-cianoetil)}-N-
fenilcarbamoilmetil oil]-4H-tieno{3.2-b]pirrol

Eji. |R NMR M/z
#71 . ‘ 12,33 (1H, br), 8.4 (1H, | 337.38
,\/O ©), 7.3 (5H, m), 7.1 (1H,
HN s), 3.5 (2H, dd), 2.8 (2H,
0. :
#72 12,35 (1H, br), 8.3 (1H, [ 351.40

- t), 7.2 (5H, m), 7.1 (1H,
m/,\,/\O 3), 3.3 (2H, q), 2.6 (2H,

12,3 (1H, br), 8.3 (1H, t), | 353.39

\_’D 7.0 (3H, m), 6.8 (1H, d),
"o 6.7 (1H, 1), 3.4 (2H, q),

2.8 (2H, t)

t), 1.8 (2H, m).
¥13 | mno

#14' 12,3 (1H, br), 8.1 (1H, t), | 377.44
7.3 (2H, t), 7.15 (3H, m),
H 7.05 (1H, s), 3.6 (2H, d),
2.4 (2H, m), 2.2 (2H, m),
2.0 (1H, m), 1.8 (1H, m).

#15° | n 12.25 (1H, br), 7.4 (1H, [ 365.41
m s), 7.1 (6H, m), 3.1 (2H,
' 8), 1.3 (6H, s)

#76° 12,3 (1H, br), 8.3 (1h, t), { Sin  i6n
7.2 (5H, m), 7.0 (1H, s), | de masa
; 3.4 (2H, m), 3.0 (1H, q),
1.2 (3H, d).

#77 12,35 (1H, br), 8.2 (1H, | 363.35

7z
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d), 7.1 (1H, s), 7.05 (4H,
HN s), 4.2 (1H, br), 3.1 (1H,
m dd), 2.8 (3H, m), 2.0

(1H, m), 1.8 (1H, m).

Ty 12.4 (1H, br), 8.6 (1H, ), | 380,41
. 8.4 (1H, t), 7.3 (5H, m),
% 4.3 (2H, d), 3.9 (2H, d).

#79° 12,45 (1h, br), 8.4(1H, |394.44
m\,ﬁ\ m), 7.3 (5H, m), 7.2(1H,

T’\O m), 46 (06, s), 4.5
(1.4H, s), 4.2(2H, m),

3.0(2H, s), 2.8 (1H, s)

#80° 12.4 (1H, br), 8.4(1H, t), | 380.41
7.4 (5H, m), 7.1 (1H, s),
3.8(2H, br), 3,2(3H, s)

#817 12.4 (1H, br), 8.4 (1H, 1), | 419.41
7.5 (5H, m), 7.1 (1H, s),
3.9 (2H, t), 3.7 (2H, br),
2.7 (2H,1)

' Amina: J. Org. Chem.; 1976, 41(14), 2502-2503

2 Amina: J. Med. Chem.; 1993, 36(22), 3300-3307
3 Amina: J. Am. Chem. Soc.; 1960, 82, 2577

* Amina: Método #6

5 Amina; Método #31

S Amina; Método#30

7 Amina: Método #14

Ejemplo #82
2,3-dicloro-5-{ N-[N~(4-metoxifenil)carbamoilmetil]carbamoil }-45-

tieno[3.2-b]pirrol

o
sV H}NQ/

Cl
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Una solucibon de 5-(N-carboximetilcarbamoil)-2,3-dicloro-4H-
tienof3,2-b]pirrol (Método #12, 150mg, 0.5lmmol) y 4-metoxianilina
(69mg, 0.56mmol) en tetrahidrofurano (THF) (6ml) se agitd a temperatura
ambiente dtirz;ntp 30 minutos. Se agregé cloruro de 4-(4,6-dimetoxi-1,3,5-
triazin-2-il)-4-metilmorfolinio (DMTMM) (142mg, 0.51mmol) y la mezcla
de reaccion se agitd a temperatura ambiente durante la noche, se vertio en
agua (15ml) y se extrajo con acetato de etilo (3x15ml). Los extractos
organicos se combinaron y lavaron con solucién 1IN de acido citrico (15ml),
solucién de bicarbonato de sodio (15ml), se secé sobre sulfato de magnesio,
se filtr6 y se concentré para producir el producto del titulo como un sélido
blanco. NMR: 12.4 (1H, s). 9.9 (1H. s). 8.6 (1H, t). 7.5 (2H. d). 7.2 (1H. 5),
6.85 (2H. d), 4.0 (2H. d), 3.7 (3H, s); m/z 396.38

Los siguientes compuestos se elaboraron mediante el proceso de
Ejemplo #82 usando 2,3-dicloro-5-[N-carboximetilcarbamoil]-4H-
tieno[3,2-b]pirrol (Método #12) y la amina apropialada obtenible en el
comercio: :

Ejemplo #83: 2.3-dicloro-5-{ N-[N-(4-fluorofenil)-carbamoilmetil
Jcarbamoil }-4H-tieno[3.2-b]pirrol

Ejemplo #84: 2,3-dicloro-5-{N-[N-(4-nitrofenil)-carbamoilmetil]
carbamoil } -4 A-tieno[3,2-b]pirrol

Ejemplo #8S: 2 3-dicloro-5-{ N-[N-(2.6-dimetilfenil)-
carbamoilmetil jcarbamoil }-4H-tieno[3.2-b]pirrol

Ejemplo #86: 23-dicloro-5-{N-{N-metil-N-(4-metilfenil)
carbamoilmetil]carbamoil }-4H-tieno[3.2-b]pirrol

Ejemplo #87:

carbamoilmetil]carbamoil} 4 H-tieno[3.2-5]pirrol

Ejemplo . _ #88: 23-dicloro-5- {N-[N-(3-clorofenil)-N-
metilcarbamoilmetil]carbamoil } -4 H-tieno[3,2-b]pirrol

Ejemplo #89: 2,3-dicloro-5-{ N-[N-(2-hidroxietil)}-N-

fenilcarbamoilmetil]carbamoil }-4 H-tieno[3.2-b]pirrol
Ejemplo #90: 2.3-dicloro-5-{ N-[N-{1,1-dimetil-2-hidroxietil)
carbamoilmetiljcarbamoil }-4 H-tieno{3,2-b]pirrol

g0
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Ejemplo #91: 2,3-dicloro-5-{ N-[ N-(2-hidroxietil }-N-

metilcarbamoilmetil]carbamoil }-4H-tieno[3,2-bpirrol
Ejemplo ##92: 2.3-dicloro-5-{ N-[N-(2-hidroxietil }carbamoilmetil
Jcarbamoil }-4H-tieno[3.2-b]pirrol

Eiemplo #93  23-dicloro-5-{N-[N-(3-hidroxipropil)
carbamoilmetilJcarbamoil } -4 H-tieno[3,2-b]pirrol
Ejemplo #94; 2.3-dicloro-5-{ N-[ N-(4-hidroxibutil)
carbamoilmetil]carbamoil } -4 H-tieno[3,2-blpirrol
Ejemplo _#95: 2.3-dicloro-5-(N-{N-[bis(hidroximetil)metil

carbamoilmetil]carbamoil } -4 H-tieno[ 3,2-b]pirrol

Ejemplo " #96: 2.3-dicloro-5-{ N-[N-(2,3-dihidroxipropil
carbamoilmetillcarbamoil }-4H-tieno[3,2-b1pirrol

Ej. (R NMR m/z

#83 M\©\ 12.42 (1H, br), 10.08 (1H, | 384.20
br), 8.6 (1H, 1), 7.6 (2H, m),
: E 7.1 (3H, m), 4.0 (24, d)

#84 | NH_ = 1125 (1H, br), 10.74 (1H, 41136
br), 8.8 (1H, t), 8.3 (2H, d),
7.9 (2H, d), 7.2 (1H, s), 4.2

(2H, d).

#85 12.45 (1H, br), 9.3 (IH, br), | 394.39
N 8.7 (1H, t), 7.2 (1H, s), 7.1
(H, s), 4.1 (2H, d), 2.1
(6H, s). :

12.4 (1H, br), 8.4 (1H, 1), |394.17

#86
/"O\ 7.3 (4H, s), 7.1 (1H, 5), 3.7
(2H, br), 3,2 3H, s), 2,3

(3H, 8)

#87 N 124 (1H, br), 8.4 (1H, t), [ 394.28
U 74 (1H, £), 7.2 3H, m), 7.1
(1H, s), 3.8 (2H, br), 3.3
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(3H,s), 2,3 (3H, 8)
438 124 (1H, br), 8.4 (14, 0),|Sin_ion
/"Of“ 7.5 (44, m), 7.1 (1H, s), | de masa
(3.9, br), 3,2 (3H, 9).
#89 12.4 (16, br), 8.4 (IH, ©), | 41054
HO 7.4 (SH, m), 7.1 (1H, s), 4.7
' (1H, br), 3.7 (4H, m), 3.5
@H, d).
#90 12.4 (14, br), 8.4 (iH, 0, ] 36233

: 7.3 (1H, br), 7.1 (1H, s), 4.8
N \OH (1H, t), 3.8 (2H, d), 3.4
(1.3H, d), 3.1 (0.7H, d), 1.2

(6H, s) '

#1 12,44 (1H, b), 8.3 (1H, br), | 348.30
' 7.1 (IH, s), 49 (0.5H, 1),
NS 6 051 B, 41 CR, 4d),
| 3.4 (4H, m), 3.0 (1.5H, s),
2.8 (0.5H, s).

#92 T on 12.42 (1H, br), 8.5 (1H, 1), | 334.34

: 7.8 (1H, t), 7.1 (1H, s), 4.6
HN™ (1H, br), 3.8 (2H, d), 3.4
(2H, br), 3.1 (2H, q).

#93 12.41 (1H, br), 8.5 (1H, 1), [ 348.38
7.8 (1H, t), 7.1 (1H, s), 4.4
HN N""0H |(H,t, br), 3.8 (2H, d), 3.4
(2H, g, br), 3.1 (2H, q), 1.5
(2H, m).

#94 12.4 (1H, br), 8.5 (I1H, 1), | 362,36
7.9 (1H, t), 7.1 (1H, 5), 4.3

NSNS R D, 38 1, d), 3.4 H,

: d), 3.1 (2H, g, br), 1.4 (4H,

m).
#95 12.42 (1H, br), 8.5 (1H, 1), [ 364.36
7.6 (1H, d), 7.1 (1H, s), 4.6
' OH |(2H, br), 3.9 (2H, d), 3.7
HN (1H, m), 3.4 (44, br).
#96 - 12.4 (1H, br), 8.5 (1H, br), [ 364.35

\/t/" 7.8 (1H, 1), 7.1 (1H, s), 4.7
(1H, br) 4.5 (1H, br), 3.8

HN OH (ZH: d): 3.5 (IH, m), 3,2

(3H, m), 3.0 (1H, m). -
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Ejemplo #97

Una solucién de S-(N-carboximetilcarbamoil)-2,3-dicloro-4H-
tieno[3,2-b]pirrol (Método #12) (150mg, 0.51mmol), y alcohol 4-
aminobencilico (70.5mg, 0.56mmol) en THF (6ml) se agitd a temperatura
ambiente durante 30 minutos. Se agregé cloruro de 4-(4,6-dimetoxi-1,3,5-
triazin-2-il)-4-metilmorfolinio (DMTMM) (142mg, 0.51mmol) y la mezcla
de reaccion se agitd a temperatura ambiente durante la noche, luego se
vertié en agua (15ml). El precipitado resultante se aislé mediante filtracion,
se lavd con agua, éter y se secO in vacuo para generar el producto del titulo
como un soélido blanco (149mg, 73%)

NMR: 12.42 (1H, br), 9.9 (1H, s), 8.6 (1H, 1), 7.5 (2H, d), 7.2 (2H, d), 7.1
(1H, s), 5.0 (1H, br), 4.4 (2H, s), 4.0 (2H, d); m/z 396.21

Los siguientes compuestos se elaboraron mediante el proceso de
Ejemplo #97 usando S5-(N-carboximetilcarbamoil)-2,3-dicloro-4H-
tieno[3,2-b]pirrol (Método #12) y la amina apropiada obtenible en el
comercio: |
Ejemplo #98: 2,3-dicloro-5-{ N-[N-(5-isoquinolil amoilmetil
carbamoil } -4 H-tieno[3,2-b]pirrol

N-(3-hidroximetil)fenil] carbamoilmetill-

carbamoil } -4 H-tieno[3.2-b]pirrol

Ejemplo #100: 2,3-dicloro-5-(N-{ N-[4-{2-hidroxietil)feni]]
carbamoilmetil } carbamoil}-4H-tieno[3,2-b] pirrol

Ejemplo #101: 2,3-dicloro-5-(N- { N-[2,4-difluorofenil}-N-metil-
carbamoilmetil]carbamoil }-4 H-tieno[3,2-5] pirrol
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carbonilmetil]-carbamoil }-4H-tieno[3,2-b]pirrol

4H-tieno[3,2-b]pirrol
Ejemplo #107: 2.3-dicloro-5-[N-(N-isopropil-N-metilcarbamoilmetil)-

carbamoil]-4H-tieno[3,2-b]pirrol

jemplo #108: 2 3-dicloro-5-{N-(tiomorfolinocarboni]metil)}-carbamoil]-
4H-tieno[3.2-b]pirrol
Ejemplo #109: 2 3-dicloro-5-{N-(morfolinocarbonilmetii)-carbamoil]-4H-
tieno[3,2-b]pirrol

e H}n

Ci N

Ej. |R NMR m/z

#98 12.5 (1H, s), 8.7 (1H, t), 8.5
(1H, d), 8.0 (3H, m), 7.7 (1H,

éQ‘ t), 7.1 (14, s), 4.2 (2H, d).
#99 12.42 (1H, br), 99 (1H, 3), | 396.19

WJCLJM 8.6 (1H, t), 7.55 (1H, s), 7.45
(1H, d), 7.2 (1H, t), 7.1 (1H,
8), 7.0 (1H, d), 5.1 (1H, br),

4.4 (2H, s), 4.0 (2H, d)
#100 12.41 (IH, br), 9.9 (IH, s), | 410.16

W,ONN 8.6 (1H, t), 7.5 (1H, m), 7.1
(3H, m), 4.6 (1H, br), 4.0
(2H, d), 3.6 (2H, br), 2.6 (2H,

t)
#101 12.4 (1H, br), 8.5 (1H, t), 7.7 | Sin _i6n

(1H, q), 7.5 (1H, dt), 7.2 (1H, | de masa

A4
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t, br), 7.1 (1H, s), 3.8 (1H,
m), 3.6 (1H, m), 3.1 (3H, s).

#102

12.41 (1H, br), 8.5 (1H, 1),
7.6 (1H, d), 7.1 (5H, m), 4.2
(2H, d), 3.7 (2H, 1), 2.7 (2H,
), 1.9 (2H, m).

406.18

#103

il
CC

12.42 (1H, b), 8.4 (1H, m),
7.1 (1H, s), 4.1( 2H, m), 3.7
(0.5H, t), 3.6 (1.5H, t), 3.1
(2H, s), 2.9 (1.5H, m), 2.7
(1.5H, ).

357.27

#104

OH

12.42 (IH, br), 8.4 (I1H, 1),
7.1 (1H, s), 4.7 (1H, br), 4.]
(2H, d), 3.9 (1H, m), 3.7 (2H,
m), 3,2 (1H, m), 3.0 (1H, m),
1.7 (2H, m), 1.3 (2H, m).

376.26

#108

N
H

12.4 (1H, br), 8.45 (1H, 1),
7.8 (1H, d), 7.1 ( 1H, s), 4.0
(1H, m), 3.8 (2H, d), 1.8 (2H,
m), 1.6 (2H, m), 1.5 (2H, m),
1.4 (2H, m).

358.35

#106

.( 12.4 (1H, br), 8.5 (1H, t), 7.7

(11, d), 7.1 (18, s), 3.9 (1H,
m), 3.8 (2H, d), 1.1 (6H, d).

335.34

#107

/N

e,
HN\(
X

12.42 (1H, br), 8.3 (1H, m),
7.1 (1H, s), 4.6 (0.66H, m),
4.1 (2,33H, m), 2.8 (2H, 3),
2.7 (1H, s), 1.15 (2.4H, d),
1.05 (3.6H, d).

346.34

#108

@

12.42 (1H, br), 8.4 (1H, t),
7.1 (1H, s), 4.2 (1H, d), 3.7
(4H, m), 2.7 (2H, br), 2.5
(2H, br).

No mass
ion

#109

@

12.42 (1H, br), 84 (I1H, 1),
7.1 (1H, s), 4.2 (2H, d), 3.6
(4H, br), 3.5 (4H, br).

360.30

Ejemplo #110
2.3-dicloro-5-{N-[1

tieno[3,2-b]pirrol

y

s
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Ejemplo #111
2.3-dicloro-5-{ N-[( 1 -oxotiomorfolino)carbonilmetil)-carbamoil]-4 H-

tieno[3.2-b]pirrol

Una solucidn de é&cido m-cloroperbenzoico (mCPBA) (14mg,

0.85mmol) en diclorometano (5ml) se afiadi6 gota a gota a una suspensién
de 2,3-dicloro-5-[N-(tiomorfolinocarbonilmetil)carbamoil]-4H-tieno[3,2-
b]pirrol (Ejemplo # 108) en diclorometano y la mezcla de la reaccion se
agité a temperatura ambiente durante una hora. Se agregé solucién de
metabisulfito de sodio al 5% (5ml) y la mezcla se agitd durante varios
minutos. La capa acuosa se extrajo con acetato de etilo (2x15ml) y los
extractos orgénicos combinados se lavaron con solucion de bicarbonato de
sodio (2x15ml) y se concentraron. La mezcla de los dos componentes se
separé usando cromatografia de columna de silice bond-elute (eluyente:
diclorometano-diclorometano/metanol 5% gradiente) para proporcionar el
producto menos polar (sulfona) como un polvo blanco' (57mg 33%) y el
producto mas polar (sulféxido) como un sélido blanco (62mg, 37%).

NMR: (sulfona) 12.43 (1H, br), 8.4 (1H, t), 7.1 (1H, s), 4.2 (2H, d), 3.9 (4H,
br), 3.3 (2H, br), 3.1 (2H, br); m/z 408.33

NMR: (sulféxido) 12.42 (1H, br), 8.4 (1H, ©), 7.1 (1H, s), 4.2 (3H, m), 3.9
(2H, d), 3.6 (1H, m), 2.9 (4H, m).

Ejemplo #112
2-Cloro-5-[N«(2-indanil)carbamoil]-6 H-tieno{2,3-b} pirrol

Ch A

L) N\%
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5-Carboxi-2-cloro-6H-tieno[2,3-b]pimol (Método #10; 101mg,
0.5mmol) se disolvié en diclorometano (6ml) que contenia 2-aminoindano
(68mg, 0.5mmol), 1-hidroxibenotriazol (HOBT) (68mg, 0.5mmol) y
DIPEA (3551, 2.0mmol). La mezcla se agité durante un minuto antes de la
adicion de EDAC (125mg, 0.65mmol). La mezcla se agitd a temperatura
ambiente durante aproximadamente 16 horas antes de lavarla con agua. La
fraccion orgénica se concentrd y se purificé usand.o cromatografia de
columna de sflice  bond-elute  (eluyente:  diclorometano-
diclorometano/metanol 2.5% gradiente) para proporcionar el compuesto del
titulo como un sélido color crema (96mg, 61%).
NMR: 11.80 (1H, br), 8.3 (1H, ), 7.2 (5H, m), 7.0 (1H, s), 4.6 (1H, m), 4.7
(1R, d), 3,2 (217!. m), 2.9 (2H, m); m/z 315.46

Ejemplo #113

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9; 118 mg, 0.5
mmol) se disolvio en DMF (5 ml) que contenia HOBT (83 mg, 0.55
mmol), DIPEA (52 ul, 0.30 mmol) y 1,2-bencisoxazol-3-metilamina (Eur.J
.Med.Chem-Chimica Therapeutica, Jan.-Feb.-10, No. 1 p 32) (89 mg, 0.6
mmol). La mezcla se agitdé durante un minuto y se agregé EDAC (106 mg,
0.55 mmol). La mezcla se agitd a temperatura del recinto durante
aproximadamente 18 horas. Se agregé agua a la solucién y se precipité un

sélido. Este sélido se filtré y se lavé con agua antes de secarse bajo presion

reducida para proporcionar el compuesto del titulo como un sélido blanco -

(174mg). 1H NMR: 4.9 (2H, s), 7.1 (1H, s), 7.4 (1H, 1), 7.6 (1H, t), 7.8
(1H, d), 8.0 (1H, d), 9.2 (1H, s), 12.5 (1H, s); m/z 366 (M+H);

gy
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Columna HPLC Hichrome C18 acetonitrilo/agua/0.1 %TFA 5-95% durante
7.5 min Rt 4.9 min m/z 366 (M+H)

Los siguientes compuestos se elaboraron mediante el proceso de
Ejemplo #113 usando S-carboxi-2,3-dicloro-4H-tieno|3,2-b]pirrol (Método
#9) y la amina apropiada:

tienof3,2-b]pirrol
jemplo #116; 2 3-Dicloro-5-(N-{2-[2-(2-morfolinoetoxi)fenil

etil} carbamoil]-4H-tieno[3.2-b]pirrol

carbamoil -4 H-tieno[3.2-b]pirrol

P e e

Ej. |R NMR Rt M/z
#114' 1H NMR: 29 (2H, q),|4.55 [369

3.4 (2H, g), 4.6 (2H, d),
m'/\é 5.1 (1H, 1), 7.1 (14, s),
7.2 (3H, m), 7.4 (1H, m),

8.4(1H, m)

#118° 1H MR: 4.7 (2H, s), 7.1 | 5.01 [392
(1H, s), 7.4 (3H, m), 7.6
(2H, m), 8.8 (1H, t), 9.2

(ll'L 5)

(4H, m), 2.8 (2H, 1), 3.0
(2H, 1), 3.7 (6H, m), 4.1
(2H, t), 6.3 (1H, m), 6.6
(1H, s), 6.9 (2H, m), 7.2
(2H, m), 9.8 (1H, b)

NEN
#116° 1H NMR (CDCh): 2.6|4.26 |468
.

#117° ' (CDCLy): 3.0 (2H, q), 3.8 [ 447 | 413
(2H, q), 3.9 (3H, s), 4.7

131
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(2H, s), 6.6 (1H, s), 6.7
(1H, s), 6.8 (1H, d), 7.0
- (1H, 1), 7.2 (2H, m)

" Amina: EP86-300884
2 Amina: Método #33
3 Amina: Método #34
* Amina: Método #35

Ejemplo #118

2,3-Dicloro-5-(N-{2-[2{(metoxicarbonilmetoxi)fenil] etil}
carbamoil)-4H-tieno[3,2-b]pirrol (Ejemplo #117, 100mg, 0.25mmol)
disuelto en 2:1 THF : metanol (2ml) se tratd con solucion 1IN de hidroxido
de litio (0.25ml, 0.25mmol), seguida por la adicion de agua hasta que la
solucién adquirié una apariencia un poco opalescente y luego se agitd
durante 2 horas' a la temperatura del recinto. Los solventes orgénicos se
retiraron mediante evaporéci(m bajo presién reducida, la solucién se f;ltr() y
luego se acidificé con 2N HCI para producir un precipitedo espeso blanco
que se aislé mediante filtracién, se lavd con agua y se seco bajo presién
reducida sobre pentoxido de fosforo para producir el compuesto del titulo
(83mg).
1H NMR : 2.9 (2H,q), 3.5 (2H,q), 4.7 (2H,s), 6.8 (2H,m), 7.1 (1H,8), 7.2
(2H,m), 8.4 (1H,m), 12.4 (1H;s)
Columna HPLC Hichrome C18 acetonitrilo/agua/0.1 % TFA 5-95% durante
7.5 min Rt 4.47min m/z 413 (M+H)
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Ejemplo #119

5-Carboxi-2,3-dicloro-4H:tieno[3,2-b]pirrol (Método #9; 100mg,
0.42mmol) se suspendié en DCM 10m]; se agregd gota a gota una solucién
2M de cloruro de oxalilo en DCM (750ul, 1.5mmol) seguido por una gota
de DMF y la mezcla resultante se agitd durante la noche a la temperatura
del recinto. La suspension.se filtr6, el residuo se lavé con DCM y le
filtrado se evapord a sequedad bajo presién reducida y a continuacién se
destil6é azeotrdpicamente con tolueno para producir un sélido amarillo que
se disolvié en DCM (6.9ml) bajo nitrdgeno. Se agregé carbonato de calcio
(60mg, 0.6mmol) segnido por una solucién de 3-metoxifenetilamina; 90mg,
0.4mmol) y la mezcla se agité a la temperatura del recinto durante la noche.
La mezcla se filtrd, el residuo se lavé con DCM seguido por 0.1 M HCI,

seguidamente agua para producir el compuesto del titulo como un sélido
blanco (98mg). 1H NMR (CDCl,): 2.9 (2H, t), 3.7 (2B, t), 3.9 (3H, s), 6.0
(1H, m), 6.6 (1H, s), 6.8 (3H, m), 7.2 (2H, m), 9.9 (1H,s)

m/z 369 (M+H)

Eiemplo #120

tieno[3.2-b]pirrol 1

ﬁlgﬂ '

Este se prepar6 siguiendo el procedimiento descrito en Ejemplo #97
usando 3-aminohidrocarbostirilo (Arch.Biochem&Biophys. 1963 109 48)
que se empled en lugar de alcohol 4-aminobencilico y 5-carboxi-2,3-
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dicloro-4H-tieno[3,2-b]pirrol (Método #9) se empleé en lugar de 5(N-
carboximetilcarbamoil)-2,3-dicloro-4H-tieno(3,2-b]pirrol para producir el
compuesto del titulo: 1H NMR : 3.0 (2H, d), 4.7 (1H, q), 6.9 (3H, m), 7.2
(2H, m), 8.5 (IH, d), 10.35 (1H, s)

Columna HPLC Hichrome C18 acetonitrilo/agua/0.1 % TFA 5-95% durante
7.5 min Rt 4.44min m/z 380 (M+H)

Ejemplo #121

2,3-Dicloro-5-{N-[2~(2-hidroxifenil)etiljcarbamoil } -4 H-tieno[3,2-b]pirrol (
Ejemplo 73, 177.5 mg, 0.5mmol) se disolvié en THF 3ml bajo nitrgeno
junto con metoxietanol (38ul, 0.5mmol) y trifenilfosfina (131mg,
0.Smmol), la solucién agitada resultante se enfrié a 0°C y se traté con
DIAD (98ul, 0.5mmol) gota a gota durante 30 minutos, luego se dejé
calentar a temperatura del recinto durante la noche. Una vez evaporada a
sequedad, la mezcla se purificé por cromatografla en una columna de silice
Bond Elute 20g eluyendo con DCM. El producto se tomd en éter dietilico
20ml, se lavé con 2N NaOH (3x5ml), agua (5ml) y salmuera saturada
(5ml), seguidamente se secd sobre sulfato de magnesio y se evapord bajo
presion reducida para producir el compuesto del titulo (45mg). 1H NMR
(CDCl3) : 3.0 (2H, t), 3.5 (3H, s), 3.7 (2H, m), 3.9 (2H, m), 4.2 (2H, m), 6.6
(1H, m), 6.8 (1H, s), 6.9 (2H, m), 7.2 (2H, m), 9.9 (1H, s). Columna HPLC
Hichrome C18 acetonitrilo/agua/0.1 %TFA 5-95% durante 7.5 min Rt
5.02min m/z 411 (M-H)

Ejemplo #122

24
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5-[N-{2-[2-(carbamoilmetoxi)fenil]etil } carbamoil]-2,3-dicloro-4 H-tieno
[3,2-b]pirrol (Ejemplo #118,124 mg, 0.3 mmol) se disolvié en DMF (3 ml)
que contenia HOBT (50 mg, 0.33 mmol), DIPEA (140ul, 0.69 mmol) y

cloruro de amonio (18mg, 0.36 mmol). La mezcla se agitdé durante un

Cl

minuto y se agregd EDAC (64mg, 0.33 mmol). La mezcla se agité a
temperatura del recinto durante aproximadamente 18 hc;ms. Se agregé agua
a la solucién y se precipité un sélido. Este sélido se filtr6é y se lavé con
agua antes de secarse bajo presién reducida para proporcionar el compuesto
del titulo como un sélido blanco (111mg). 1H NMR: 2.9 (2H, q), 3.5 (2H,
q), 4.5 (2H, s), 6.8 (2H, m), 7.0 (1H, s), 7.2 (2H, m), 7.5 (1H, 8), 7.6 (1H, s),
8.4 (1H, m), 12.4 (1H, s) _

Columna HPLC Hichrome C18 acetonitrilo/aguar/0.] e TFA 5-95% durante
7.5 min Rt 4.37min m/z 412 (M+H)

Los siguientes compuestos se elaboraron mediante el proceso de
Ejemplo #122 usando S5-(N-{2-[2-(Carboximetoxi)fenil]etil}carbamoil)-
2,3-dicloro4H-tieno[3,2-b]pirrol (Ejemplo #118) y la amina apropiada:

Ejemplo #123: 2.3-Dicloro-5-(N-{2-[2-{N-metilcarbamoilmetoxi)

fenilletil} carbamoil }-4 H-tieno[3,2-b] pirrol

Ejemplo #124: 2,3-Dicloro-S-(N-{2-[2-(N,N-
dimetilcarbamoilmetoxi)fenil]etil } carbamoil}-4H-tieno[3,2-4] pirrol
Ejemplo #1285; 2,3-Dicloro-S{N-{2-[2-

morfolinocarbamoilmetoxi)fenilletil} carbamoil }4H-tieno [3,2-b]pirrol
jemplo #126: 5-(N-{2-[2-(N-Bencilcarbamoilmetoxi)fenil]etil }
carbamoil)-2,3-dicloro-4 H-tieno[3.2-5] pirrol
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Ejemplo

#127: 2,3-Dicloro-5-(N-{2-[2-(4-
i i)fenil]eti i[)-4H-tieno[3,2-b

Rt

1H NMR: 2.8 (3H, d), 29
(2H, g), 3.5 (2H, q), 4.5 (2H,
s), 6.8 (2H, m), 7.1 (1H, s),
7.2 (2H, m), 8.0 (1H, m), 8.5
(1H, m), 12.2 (1H, 5)

4.65

426

#124 /

IH NMR : 2.9 (5H, m), 3.0

(3H, s), 3.5 (2H, q), 4.8 (2H,

s), 6.8 (2H, m), 7.0 (1H ,s),
7.1 (2H, m), 84 (1H, m),
12.4 (1H, s)

4.57

440

#125

1H NMR : 2.9 (2H, q), 3.4-
3.7 (10H, m), 4.8 (2H, s), 6.8
(2H, m), 7.0 (1H, s3), 7.1
(2H, m), 8.3 (1H, m), 12.4
(1H, s)

4.5

484

#126

1H NMR : 2.9 (2H, q), 3.5
(2H, q), 4.4 (2H, d), 4.6 (2H,
s), 6.9 (2H, m), 7.0 (1H, s),
7.2-7.4 (TH, m), 8.4 (1H, m),
8.6(1H,m), 12.4 (1H, s)

5.26

502

#127

IH NMR: 1.2-1.5 (2H,m),
1.6-1.8 (2H, m), 2.9 (2H, q),
3.1 (1H,9), 3,2(1H, q), 3.5
(2H, q), 3.7 (2H, q), 3.9 (1H,
m), 4.7 (1H, d), 4.8 (2H, s),
6.9(2H,m), 7.1 (1H, s), 7.2
(2H, m), 8.0 (1H, s), 8.4 (1H,
m), 12.4 (1H, s).

4.2

496

Ejemplo #128 -
5-{N

carbamoil }-6H-tienof2,3-b]pirrol

75
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5-Carboxi-2-cloro-6H-tieno[2,3-b]pirrol (Método #10 172mg,
0.86mmol) se disolvi6 en DCM (10ml) que contenia HOBT (115mg,
0.86mmol), DWEA (331mg, 2.57mmol) y etil (S)-5-(a-aminofenetil)-1,3,4-
oxadiazol-2-carboxilato trifluoroacetato (Método #16; 322mg, 0.86mmol).
Se agregdé EDAC (205mg, 1.07mmol) y la mezcla se agité a temperatura
ambiente durante 16 horas. La mezcla de reaccién se filtr$ y el filtrado se
lavo con écido clorhidrico diluido y agua. Luego de secar sobre sulfato de
magnesio y concentracion del material crudo se purificé por cromatografia
de columna de silice bond elute (eluyente - DCM/acetato de etilo gradiente
0-20%) para producir el compuesto del titulo (104mg, 21%)
MR 1.3 (3H, t); 3.3-3.5 (2H, m); 4.4 (2H, q); 5.5-5.6 (1H, m); 7.05 (1H, s);
7.15 (1H, s); 7.2-7.35 (SH, m); 8.95 (1H, d); 11.84 (1H, s)
m/z4449 |

Ejemplo #129

5-Carboxi-2-cloro-6H-tieno[2,3-b]pirrol (Método #10, 100mg, 0.5Smmol) se
disolvié en DCM (10ml) que contenia HOBT (68mg, ‘0.5mmol), DIPEA

24
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(193mg, 1.5mmol) y metil (S)-5-(a-aminofenetil)oxazole-4-carboxilato

trifluoroacetato (Método #32, 230mg, 0.5mmol). Se agregé EDAC

(143mg, 0.15mmol) y la mezcla se agit a temperatura ambiente durante 4

horas. La mezcla de reaccidn se diluyé con acetato de etilo (75ml), se lavé

con 4cido citrico diluido, agua y salmuera, se seco sobre sulfato de

magnesio y se concentr6. El material crudo se purificé mediante
cromatografia de columna de silice bond elute (eluyente - DCM/acetato de
etilo gradiente 0-50%) para producir el compuesto del titulo (147mg, 34%).
NMR 3.05-3.15 (1H, m); 3,2-3,25 (1H, m); 3.8 (3H, s); 5.85-5.95 (1H, m);
7.1 (14, s); 7.15 (1H, s); 7.15-7.25 (5H, m); 7.75 (1H, d) 8.4 (1H, s); 11.74
(1H, s); m/z 429

Ejemplo #130

5-Carboxi-2-cloro-6H-tienof2,3-b]pirrol (Método #10, 100mg,
0.Smmol) se disolvi6 en DCM (10ml) que contenia HOBT (68mg,
0.5mmol), DIPEA (193mg, 1.5mmol) y diclorhidratoc de a-(3-
piridil)fenetilamina (J. Am. Chem. Soc., 1950, 72, 1988; 135mg, 0.5mmol).
Se agregd EDAC (143mg, 0.75Smmol) y la mezcla se agité a temperatura
ambiente durante 16 horas. La mezcla de reaccion se diluyé con acetato de
etilo (50ml), se agregé agua (20ml) y el pH se ajusté a 7 con dcido
clorhidrico diluido. La fraccidn orgdnica se separd, se lavé con agua y
salmuera, se secd sobre sulfato de magnesio y se concentrd. El material
crudo se purificé mediante cromatografia de columna de silice bond elute
(eluyente — acetato de etilo) para producir el compuesto del titulo como un
solido (128mg, 67%).

75
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NMR 3.0-3,2 (2H, m); 5.2-5.3 (1H, m); 7.05 (1H, s); 7.1-7.2 (2H, m); 7.2-
7.4 (SH, m); 7.8 (1H, d); 8.4 (1H, d); 8.55-8.65 (2H, m); 11.71 (1H, s); m/z
381

Ejemplo #131

Cl N 7/ \
N=

5-Carboxi-2,3-dicloro-4f-tieno[3,2-b]pirrol (Método #9, 118mg,
0.5mmol) se disolvi6 en DCM (10ml) que contenia HOBT (68mg,
0.5mmol), DIPEA (193mg1.5mmol), diclorhidrato de a-(3-
piridil)fenetil)amina (J. Am. Chem. Soc., 1950, 72, 1988; 135mg,
0.5mmol). Se agregd EDAC (143mg, 0.75mmol) y la mezcla se agitd a
temperatura ambiente durante 16 horas. La mezcla de reaccion se diluyé
con acetato de etilo (100ml), se agregé aguar (20ml) y se ajusté el pH a 7
con édcido clorhidrico diluido. La fraccidon orgénica se separ$ se lavd con
agua y salmuera, se secé sobre sulfato de magnesio y se concentro.
El material crudo se purificé6 mediante cromatografia de columna de sflice
bond elute (eluyente — acetato de etilo) para producir el compuesto del titulo
como un sdlido (72mg, 34%)
NMR 3.0-3.3 (2H, m); 5.2-5.3 (1H, m); 7.1-7.2 (2H, m); 7.2-7.4 (5H, m);
7.85 (1H, dt); 8.4 (1H, dd); 8.6 (1H, s); 8.75 (1H, d); 12.28 (1H, 8); m/z 417

Ejemplo #132

tieno[2.3-b]pirrol
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5-Carboxi-2-cloro-6H-tieno[2,3-b]pirrol (Método #10, 201mg,
1mmol) se disolvié en DCM (15ml) que contenia HOBT (148mg, 1.Immol),
DIPEA (387mg, 3mmol) y (S)-5(a-aminofenetil)-3-fenil-1,2,4-oxadiazol
trifluoroacetato (Método #18, 379mg, Immol). Se agregd EDAC (238mg,
1.25mmol) y la mezcla se agitd a temperatura ambiente durante 16 horas,
La mezcla de reaccién se filtrd y el filtrado se dilu).ré con DCM (50ml), se
lavé con dcido clorhidrico diluido y agua. Luego de secar sobre sulfato de
magnesio y concentracion, el material crudo se purific6 mediante
cromatografia de columna de silice bond elute {eluyente - DCM/acetato de
etilo gradiente 0-20%) para producir el compuesto del titulo (120mg, 26%);
NMR 3.3-3.6 (2H, m); 5.5-5.7 (1H, m); 7.1 (1H, s); 7.15-7.4 (6H, m); 7.55-
7.65 (3H, m); 8.05 (2H, d); 9.05 (1H, d); 11.9 (1H, s); m/z 449

Ejemplo #133

ci N oY

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9, 329 mg, 1.4
mmol) se disolvié6 en DCM (20 ml) que contenfa HOBT (189 mg, 1.4
mmol), DIPEA (0.5 ml, 2.8 mmol) y 2-aminoindan-1-ol (Método #36, 250
mg, 1.4 mmol). La mezcla de reaccién se agitd durante un minuto y se
agregd EDAC (306 mg, 1.6 mmol). La mezcla de reaccién se agité a
temperatura del recinto durante aproximadamente 18 horas. La solucidn

P/
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resultante se lavé con agua (20 ml) y la capa acuosa se extrajo con DCM (2

X _20 ml). Se combinaron los extractos orgénicos, se secaron sobre sulfato

de magnesio y se concentreron bajo presién reducida para producir el

compuesto del titulo como un sélido blanco (70 mg, 14%).

NMR: 2.8 (1H, dd), 3,2 (1H, dd), 4.4 (1H, quin), 5.1 (1H, d), 7.1 (1H, s),

7.2-7.4 (4H, m), 8.7 (1H, d), 12.4 (1H, s); m/z 366 (M-H)

Ejemplo #134

ci H \
2,3-Dicloro-5-[ N-(1-hidroxiindan-2-il)carbamoil]-4 H-tieno{3,2-
b]pirrol (Ejemplo #133) se sometié a HPLC preparativa bajo las siguientes
condiciones para producir 2,3-dicloro-5-[N-((1S,2S)-1-hidroxiindan-2-
il)carbamoil]-4 H-tieno[3,2-b]pirrol como un sdlide blanco (9 mg) y 2,3-
dicloro-5-[N-((/R, 2R)-1-hidroxiindan-2-il)}carbamoil]-4 H-tieno[3,2-b]pirrol

como un solido blanco (12 mg).
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Instrumento Sistema 1 P.E Series 200
Columna Chiralpgk AD (250mm x 4.6 mm) No.
: ADOOCE-AJ052
Eluyente ' MeOH
Temperatura del | Ambiente
Hormo
Flujo K 1ml/min
"| Longitud de Onda | 254 nm
Concentracion de la | 1 mg/ml en EtOH + sonicacion
muestra

Ejemplo #136

5-Carboxi-2-cloro-6H-tieno[2,3-b]pirrol (Método #10; 280 mg, 1.4
mmol) se disolvi6 en DCM (20 ml) que contenia HOBT (189 mg, 1.4
mmol), DIPEA (0.5 ml, 2.8 mmol) y 2-aminoindan-1-ol (Método #36, 250
mg, 1.4 mmol). La mezcla de reaccién se agité durante un minuto y se
agregé EDAC (306 mg, 1.6 mmol). La mezcla de reaccién se agité a
temperatura del recinto durante aproximadamente 18 horas. La solucidn
resultante se lavd.con agua (20 ml) y se extrajo la capa acuosa con DCM (2
x 20 ml). Se combinaron los extractos orgénicos, se secaron sobre sulfato
de magnesio y se concentraron bajo presion reducida para producir el

compuesto del titulo como un sélido blanco (78 mg, 17%).
NMR: 2.8 (1H, dd), 3,2 (1H, dd), 4.4 (1H, quin), 5.1 (1H, t), 5.6 (1H, d), 7.1
(1H, s), 7.2-7.4 (5H, m), 8.4 (1H, d), 11.8 (1H, s); m/z 331 (M-H)

Ejemplo #137 .
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5-Carboxi-2,3-dicloro-4 H-tieno[3,2-b]pirrol (Método #9; 216 mg, 0.9
mmol) se disolvié en DCM (15 ml) que contenia HOBT (122 mg, 0.9
momol), DIPEA (0.3 mi, 1.8 mmol) y 2-aming-1 ,2,3,4;-tetrahidronaft-l-ol
(Método #39, 150 mg, 0.9 mmol). La mezcla de reaccion se agité durante
un minuto y se agregd EDAC (206 mg, 1.1 mmol). La mezcla de reaccién
se agito a temperatura del recinto durante aproximadamente 18 horas. La
solucién resultante se lavé con agua (20 ml) y la capa acuosa se extrajo con
DCM (2x20 ml). Las fracciones orgénicas se combinaron y se concentraron
bajo presién reducida para producir el compuesto del titulo como un sélido
blanco (70 mg, 14%). NMR 1.8 (1H, m), 2.0 (1H, qd), 2.9 (1H, m), 3.3
(1H, qd), 4.4 (1H, quin), 4.9 (1H, m), 5.2 (1H, s), 5.8 (1H, brs), 6.8 (1H, s),
7.0 (1H, dd), 7.1 (1H, d), 7.2 (1H, s), 7.5 (1H, d) 10.1 (1H, brs). m/Z 380
(M-H).

Ejemplo #138

cl N -

5-Carboxi-2,3-dicloro-4 H-tieno[3,2-b]pirrol (Método #9; 141 mg, 0.6
mmol) se disolvié en DCM (10 ml) que contenia HOBT (81 mg, 0.6 mmol),
DIPEA (0.2 ml, 1.2 mmol) y 2-amino-6-fluoro-1-indanol (Método #38, 100
mg, 0.6 mmol).: La mezcla de reaccién se agité durante un minuto y se

agregé EDAC (138 mg, 0.7 mmol). La mezcla de resccién se agito a
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temperatura del recinto durante aproximadamente 18 horas. La solucién
resultante se lavé con agua (20 ml) y la capa acuosa se extrajo con DCM
(2x20 ml). Las fracciones ofgdnicas se combinaror y se concentraron bajo
presién reducida para producir un sélido blanco. La purificacién mediante
cromatografia de columna de destello (isohexano:acetato de etilo 1: 1)
produjo el compuesto del titulo como un sélido blanco (70 mg, 14%). NMR
3.0 (1H, dd), 3.3-(1H, m),4.6 (1H, q), 4.9 (1H, t), 5.5 (1H, d), 4.9 (1H, m),
6.9-7.2 (4H, m), 8.1 (1H, d), 12.4 (1H, brs); m/Z 383 (M-H)

Ejemplo #139

4H-tieno[3,2-blpirrol

o

5-Carboxi-2,3-dicloro-4H—tieno[3,2—b]pirrol (Método #9; 216 mg, 0.9
mmol) se disolvi6é en DCM (20 ml) que contenia HOBT (122 mg, 0.9
mmol), DIPEA- (0.3 ml, 1.8 mmol) y 2-amino-7-metoxi-1-oxo-1,2,3,4-
tetrahidronaftaleno (Farmaco, Ed. Sci. (1985), 40(6) , 422-428), 204 mg,
0.9 mmol). La mezcla de reaccién se agité durante un minuto y se agrego
EDAC (206 mg, 1.0 mmol). La mezcla de reaccién se agit6 a temperatura
del recinto durante aproximadamente 18 horas. La solucion resultante se
lavé con agua (20 ml) y la capa acuosa se extrajo con DCM (2x20 ml). Las
fracciones orgénicas se combinaron y se concentraron bajo presion reducida
para producir el compuesto del titulo como un sélido de color café (100 mg,
27%). NMR 3.6 (1H, dd), 3.1 (1H, dd), 3.3 (2H, m), 4.8 (1H, q), 5.8 (1H,
s), 6.9-7.2 (4H, m), 8.6 (1H, d), 12.2 (1H, brs); m/z 408 (M-H).

£
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Ejemplo #140
2.3-Dicloro-5-[N-(2-indanil)carbamoil]-4H-tieno[3,2-b]pirrol
Cl N
o4O
o— A J N

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9, 45 mg, 0.19
mmol) se disolvi6 en DMF (10 ml) con 2-aminoindano (28 mg, 0.21
mmol), di-isopropiletilamina (0.1 ml, 0.57 mmol) y HATU (80 mg, 0.21
mmol). Las mezclas se agitaron a temperatura ambiente durante
aproximadamente 16 horas. La mezcla se porcioné entre agua y acetato de
etilo y se lav6 con agua (x 5). La fase acuosa se secd, se filtrd y se
concentrd, y el residuo se purific6 mediante cmmato.graﬁa bond-elut de
silice usando una gradiente de acetato de etilo en isohexano (0-50%) como
eluyente para producir el compuesto del titulo, m/z 351.

Siguiendo un procedimiento similar al proceso de Ejemplo #140 se

prepararon los siguientes Ejemplos:

il)carbamoil]-4 H-tieno[3,2-b]pirrol
Ejemplo #143: 2.3-Dicloro-5-(N-{ N-metil-N-[(1-ox0-1,2.3 .4-

tetrahidronaft-2-il)metil]carbamoilmetil } carbamoil-4H-tieno[3,2-5]pirrol

Ejemplo R M/z

#141 ' 329
. { N
ol
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#143' - 491
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Amina: Método #37

Ejemplo #144

|
TN N

O

5-Carboxi-2-cloro-6H-tieno[2,3-b]pirrol (Método #10; 101 mg, 0.5
mmol) se disolvi6 en DMF (2.5 ml) que contenia 3-amino-3,4-dihidro-
2(1H)-quinolinona [J Med Chem (1986) 29 (12) 2427-32] (99 mg, 0.5
mmol), HOBT (68 mg. 0.5 mmol) y Et;N (55 mg, 0.5 mmol). La mezcla se
agitd durante 1 minuto antes de la adicion de EDAC (96 mg, 0.5 mmol). La
mezcla se agitd a temperatura ambiente durante aproximadamente 18 horas
antes de verterse en agua (50 ml), se agité vigorosamente y se filtr6. El
solido recuperado se lavé con agua, éter y se seco para producir el
compuesto del titulo como un sélido amorfo (161 mg). NMR (DMSOdg):
11.96 (1H, s), 10.36 (1H, s), 8.50 (1H, d), 7.20 (2H, m), 7.19 (1H, s), 7.09
(1H, s), 6.96 (1H, m), 6.91 (1H,m), 4.72 (1H, m), 3.08 (2H, m); MH'
346.14.

Ejemplo #1485

»5
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5-Carboxi-2-cloro-6H-tieno[2,3-b]pirrol (Método #10; 157 mg, 0.78
mmol) se disolvio en DMF (4 ml) que contenia 3-amino-1,2,3,4-
tetrahidroquinolina [J Med Chem (1982) 25 (1) 68-70] (115 mg, 0.78
mmol) y HOBT (105 mg, 0.78 mmol). La mezcla se agité durante 1 minuto
antes de la adicién de EDAC (149 mg, 0.78 mmol). La mezcla se agit a
temperatura a;nbiente durante aproximadamente 64 horas antes de
porcionarse entre agua y EtOAc. Los orginicos se lavaron con agua,
NaHCO; acuoso saturado, agua, salmuera saturada t se secaron. Los
orgénicos se filtraron, se concentraron y se :cromatograﬁaron en silice
Fluorochem 40-63ul 60A (eluyente 40:60 EtOAc/isohexano) para
proporcionar el compuesto del titulo como un sélido amorfo (44 mg). NMR
(DMSOdg): 11.94 (1H, s), 8.04 (1H, d), 7.16 (1H, s), 7.06 (1H, s), 6.90 (2H,
m), 6.48 (2H, m), 5.8 (1H, br), 4.18 (1H, m), 3.05 (1H, t), 2.85 (2H, m);
MH"332.17.

Ejemplo #146
2-Cloro-5-[N{1-metil-2-oxo-1,2,3,4-tetrahidroquinol-3-il carbamoil

tienof2,3-b]pirrol

Rearel

5-Carboxi-2-cloro-6H-tieno[2,3-b]pirrol (Método #10; 80 mg, 0.4
mmol) se disolvié en DMF (2 ml) que contenia 3-amino-3,4-dihidro-1-
_ carbostirilo [JCS 1965 1080-1087] (71 mg, 0.4 mmol) y HOBT (54 mg, 0.4
mmol). La mezcla se agité durante 1 minuto antes de la adicién de EDAC

A
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(77 mg, 0.4 mmol). La mezcla se agit6 a temperatura ambiente durante
aproximadamente 18 horas antes de porcionarse entre agua y EtOAc. Los
orgdnicos se lavaron con agua, NaHCO; acuoso saturado, agua, salmuera
saturada y se secaron. Los orgdnicos se filtraron, se concentraron y se re-
cristalizaron de EtOAc para proporcionar el compuesto del titulo como un
s6lido amorfo (66 mg). NMR 11.96 (1H, s), 8.54 (1H, d), 7.30 (2H, m),
7.17 (2H, m), 7.08 (2H, m), 4.68 (1H, m), 3.32 (3H, s), 3.14 (1H, m), 3.04
(1H, m); m/z (MH") 360.14

Ejemplo #147
2-Cloro-5-[N{(3-ox0-2,3.4.5-tetrahidro-1 H-benz[2]azepin-4-il) carbameoill-

6H-tieno[2,3-b]pirrol

04

5-Carboxn-2—cloro—6H-t1eno[2,3-b]p1rrol (Método #10; 101 mg, 0.5
mmol) se disolvid6 en DMF (2.5 ml) que contenia clorhidrato 4-amino-
1,2,4,5-tetrahidro-3H-2-benzazepin-3-ona [CAS Reg No. 148842-85-7]
(107 mg, 0.5 mmol), HOBT (68 mg, 0.5 mmol) y Et;N (101 mg, 1.0 mmol).
La mezcla se agité durante 1 minuto antes de la adicién de EDAC (96 mg,

0.5 mmol), luego a temperature ambiente durante aproximadamente 18
horas antes de porcionarla entre agua y EtOAc. Los orgénicos se lavaron
con agua, NaHCO, acuoso saturado, agua, salmuera saturada y se secaron;
se filtraron y se evaporaron para proporcionar el compuesto del titulo como
un sdlido amorfo (26 mg). NMR: 11,92 (1H, s), 8.33 (1H, t), 8.29 (1H, d),
7.2 (6H, m), 5.30 (1H, m), 4.83 (1H, dd), 3.98 (1H, dd), 3,20 (2H, m); m/z

(MH") 360.19.

Ejemplo #148

V2%
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5-Carboxi-2,3-dicloro-4 H-tieno[3,2-b]pirrol (Método #9, 145mg,
0.613mmol), trans-2-amino-1-metoxiindano (Método #40, 100mg,
0.163mmol), DIPEA (0.105ml, 0.613mmol), y HOBT (83mg, 0.613mmol)
se agitaron en diclorometano (Sml) durante un minuto. Se agregé EDAC
(147mg, 0.766mmol) y la mezcla se agité a la temperatura del recinto
durante 20 horas. La mezcla de reaccion se evapord, se agregd acetato de
etilo (25ml) y, a continuacién, se lavé con agua. La solucién orgénica se
secO sobre sulfato de magnesio y se evaporé para producir el compuesto del
titulo como un polvo blanco (180mg, 77%).
NMR 2.8 (1H, dd), 3.3 (1H, dd), 3.35 (3H, s), 4.14.2 (1H, m), 5.35-5.45
(1H, m), 7.1-7.3 (4H, m), 7.15 (1H, 5), 8.7 (1H, d); m/z 380.9/382.9 (M+H).

Eiemplo #149

il)carbamoil]-4H-tieno[3,2-5]pirrol

5-Carboxi-2,3-dicloro-4 H-tieno[3,2-b]pirrol (Método #9, 1.18g,
5.0mmol), (1R, 2R)-2-amino-l-[(1,1-dimetiletoxi)carbonilamino}indano
(Método #43, 1.25g, 5.0mol), DIPEA (0.855ml, 5.0mmol), y HOBT
(675mg, 5.0mmol) se agitaron en diclorometano (50ml) durante un minuto.
Se agreg6 EDAC (1.2g, 6.25mmol) y la mezcla se agité a la temperatura del
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recinto durante 20 horas. La mezcla de reaccién se diluyé con

diclorometano (50ml), se filtré y se sec6 para producir ¢l compuesto del

titulo como un polvo de color verde palido (1.95g, 85% ). NMR 1.4 (SH, s),

2.8 (1H, dd), 3,2 (1H, dd), 4.5-4.7 (1H, m), 5.1-5.2 (1H, m), 7.05-7.3 (5H,

m), 7.4 (1H, d), 8.6 (1H, d), 12.4 (1H, 5).

Ejemplo #150

cl N

2,3-Dicloro-5-(N-{1-[(1,1-dimetiletoxi)carbonilamino]indan-2-

il}carbamoil)-4 H-tieno[3,2-b]pirrol (Ejemplo #149, 1.0g, 2.15mmol) se
disolvi6 en diclorometano (20ml). Se agregé écido trifluoroacético (2ml) y
la mezcla se agit a la temperatura del recinto durante 24 horas. La reaccion
se filtrd y el sélido aislado se lavd con diclorometano para producir la sal de
dcido trifluoroacético del compuesto del titulo como un polvo de color
verde pdlido (800mg, 78%). NMR 3.05 (1H, dd), 3.4 (1H, dd), 4.6-4.85
(2H, m), 7.2 (1H, d), 7.3-7.45 (3H, m), 7.55 (1H, d), 8.6 (3H, s amplia), 8.8
(1H, d), 12.5 (1H, s) .

Ejemplo #151

‘N{1-Acetamidoindan-2-il }carbamoil]-2,3-dicloro-4 H-tieno]3,2-b]pirrol

Cl
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Se agrego trietilamina (101mg, 1.0mmol) a una suspensién de sal de
dcido 5-[N-(1-aminoindan-2-il)carbamoil]-2,3-dicloro-4H-tieno[3,2-b]pirrol
trifluoroacético (Ejemplo #150, 240mg, 0.5mmo{) en diclorometano (4ml),
seguida por cloruro de acetilo (47mg, 0.6mmol) disuelto en diclorometano
(1ml) y la reaccion se agitd a la temperatura del recinto durante 6 horas
durante las cuales se precipité un sélido blanco. La reaccidn se filtrd y el
material crudo -se purificd mediante cromatografia de sflice con hexano:
acetato de etilo pa.lra producir el compuesto del titulo como un sélido blanco
(50mg, 25%). NMR 1.87 (3H, s), 2.82 (1H, dd), 5,22 (1H, dd), 4.45-4.62
(1H, m), 5.38-5.5 (1H, m), 7.02-7.27 (4H, m), 7.1 (1H, s), 8.35 (1H, d),
8.59 (1H, d), 12,36 (1H, s amplia); m/z 406.13/408.8 (M-H).

Ejemplo #152

tieno[3,2-b]pirrol

cl
\ / \

Ci N
o)

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9, 236mg,
1.0mmol), (1R,2R)-2-amino-1-metanosulfonamidoindano (Método #42,
226mg, 1.0mol), DWEA (0.174ml, 1.0mmol), y HOBT (135mg, 1.0mmol)
se agitaron en diclorometano (10ml) durante un minuto. Se agregé EDAC
(240mg, 1.25mmol) y la mezcla se agité a la témperatura del recinto
durante 20 horas. La mezcla se diluyd con acetato de etilo, se lavé con
agua (2 x 25ml), se sec6 sobre sulfato de magnesio y se evapord para
producir el compuesto del titulo como una espuma (400mg, 90%). NMR
2.84 (1H, dd), 2.95 (3H, s), 3.22 (1H, dd), 4.44-4.64 (11{ m), 4.89-5.0 (1H,
m), 7.14 (1H, s), 7.16-7.36 (4H, m), 7.84 (1H, d), 8.64 (1H, d), 12.43 (1H, s
amplia); m/z 442.2/444.0 (M-H).

1%
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Ejemplo #153

cl N

2,3-Dicloro-5-[N(1-{N-[(1,1-dimetiletoxi)carbonil]-N-

metilamino}indan-2-il)carbamoil]-4H-tieno[3,2-b]pirrol (Método  #44,
900mg, 1.87mmol) en diclorometano (20ml) se traté con écido
trifluoroacético (2ml) a temperatura del recinto durante 1 hora.
Evaporacién seguida por co-evaporacién con cloroformo y secamiento
produjo la sal de acido trifluoroacético del compuesto del titulo como una
espuma de color café claro (850mg, 92%). NMR 2.75 (3H, s), 3.02 (IH,
dd), 3.5 (1H, dd), 4.74.95 (2H, m), 7.15 (1H, s), 7.28-7.48 (3H, m), 7.6
(1H, d), 8.68 (1H, d), 9.1 (2H, s amplia); m/z 380.4/382.4 (M+H).

Ejemplo #154 -

-metilacetamido)indan-2-il]Jcarbamoil } -4 H-

cl N .@
0

Sal de 4cido 2,3-dicloro-5-{N-[1-(metilamino)indan-2-il]carbamoil }-
4H-tieno[3,2-b]pirrol trifluoroacético (Ejemplo #153, 390mg, 0.79mmol) en
diclorometano (5Sml) a 5°C se traté con trietilamina (0.33ml, 2,37mmol) y
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cloruro de acetilo (68mg, 0.86mmol). Luego de agitar a 5°C durante 15
minutos, la reaccién se dej6 calentar a la temperatura del recinto y se agité
durante 2 horas mds. La mezcla se diluyé con acetato de etilo (25ml) y se
lavo con bicarbonato de sodio saturado y agua. El secamiento sobre sulfato
de magnesio seguido por evaporacion produjo el compuesto del titulo como
una espuma de color café claro (270mg, 80%). NMR: indica una
proporcién aproximada 1:1 de rotimeros del compuesto del titulo; 2.05
(1.5H, s), 2.1 (1.5H, s), 2.6 (1.5H, s), 2.8 (1.5H, s), 2.9-3.08 (1H, m), 3.12-
3.3 (1H, m), 4.7-4.9 (1H, m), 5.24 (0.5H, d), 6.14 (0.5H, d), 6.94-7.35 (5H,
m), 8.6 (0.5H, d), 8.68 (O.SI:I, d), 12,38 (0.5H, s amplia), 12.46 (0.5H, s
amplia); m/z 421.9/423.9 (M+H)

Preparacién de Materiales Iniciales
Los materiales iniciales para los Ejemplos ya indicados se obtienen

en el comercio o se preparan ficilmente por métodos estindar a partir de
materiales conocidos. Por ejemplo, las siguientes reacciones son
ilustraciones pero no limitaciones de la preparacion de algunos de los

materiales iniciales utilizados en las reacciones anteriores.

Meétodo #1 -
3-Cloro-5-metoxicarbonil-4 H-tieno[3,2-5]pirrol

\ / \ ome
o’ N

Solucién de metéxido de sodio metandlico (28%) (5 ml, 25.9 mmol)
se diluyé con MeOH (5 ml) y se enfrid a -25°C bajo nitrogeno. Una
solucién de 4-cloro-2-tiofenecarboxaldehido (J Heterocyclic Chem, 1976,
13, 393; 1.1 g, 7.5 mmol) y azidoacetato de metilo (3.0 g, 26.1 mmol) en
MeOH (20 ml) se agrego6 gota a gota, manteniendo la temperatura a -25°C.
Una vez concluida la adicién, la solucién se dejé calentar a 5°C durante un

4D
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periodo de aproximadamente 16 horas. La solucién se agregé a cloruro de
amonio acuoso saturado (250 ml) y la mezcla se extrajo usando DCM. Las
capas organicas combinadas se concentraron a 0°C. El residuo se tomé en
xileno (30 ml) y esta solucion se agregé gota a gota a xileno (120 ml) bajo
reflujo. La solucién se calenté bajo reflujo durante 30 minutos antes de
enfriarse y concentrarse. El compuesto del titulo se purificé mediante una
mezcla de cristalizacién (EtOAc/isohexano) y cromatografia en una
columna Bond Elut eluyendo con un solvente graduado de 5-50% EtOAc en
isohexano (640 mg, 40%). NMR (CDCl,) 9.1 (1H, br), 7.1 (2H, s), 3.9 (3H,
s), m/z 214.3. '

Métodos #2 - #4 -
Los siguientes compuestos se elaboraron mediante el proceso de

Método #! usando los materiales iniciales apropiados.

Mét. | Compuesto NMR (CDCl) M/z

2 | g~ 9.1 (1H, br), 7.0 (1H, s), 6.9 | 2142
oMe | (1H:9),39(H,9)

#3' 9.2 (1H, br), 7.0 (1H, s), 3.9 { 248.2
a (3H,s)
OMe
o
#4° 9.4-9.2 (1H, br), 7.0 (1H, s), | 214

| 6.9(1H, s), 3.9 (3H, s)
_ o

' Aldehido: DE 2814798

2 Aldehido: Aldehido ref. Gronowitz y colaboradores. Tetrahedron Vol. 32
1976 pagina 1403

Método #5
N- Bengcil-2-(tert-butoxicarbonilamino)acetamida

M
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N-(tert-Butoxicarbonil)glicina (875mg, 5Smmol) se disolvié en DMF
(7ml) que contenia DIPEA (3.5ml, 20mmol) y bencilamina (536mg,
Smmol). La mezcla de dejo reposar durante un minuto antes de la adicién
de hexafluorofosfato de O-(7-azabenzotriazol-1-il)-N,N,N',N'-
tetrametiluronio (HATU) (2.09g, 5.5mmol). La solucién se dejé reposar
durante aproximadamente 18 horas antes de porcionarse entre acetato de
etilo (50ml) y agua (50ml). Las capas se separaron y se sec6 la fase
orgénica usando sulfato de magnesio, se filtrd, se concentrd y se purificé
usando cromatografia de columna de silice bond-elute (eluyente:
diclorometano-diclorometano/metanol 5% grudiente_) para proporcionar el
compuesto del titulo como un aceite (1.32g, quantitativos).

NMR: (CDCl5): 7.2 (5H, m), 6.3 (1H, br), 5.0 (1H, br), 4.4 (2H, d), 3.8 (2H,
d), 1.4 (9H, s); m/z 265.4

Método #6
2-Amino-N-bencilacetamida

»leHA@

A una solucién de N-bencil-2-(tert-butoxicarbonilamino)acetamida
(Método #5, 1.18g, 4.47mmol) en diclorometano (6ml) a 0°C se agregd
gota a gota dcido trifluoroacético (2.4ml) y la solucién resultante se dejé
agitar calentando a temperatura ambiente durante la noche. La mezcla de
reaccion se neutralizd mediante adicion de una solucién saturado de
bicarbonato de sodio y se extrajo con diclorometano. Las fases orgénicas
combinadas se secaron sobre sulfato de magnesio, se filtraron, se

M
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concentraron y se purificaron mediante cromatografia de columna SCX
bond-elute (eluyente: metanol/diclorometano (1:1), luego
metanol/diclorometano (1:1)/amoniaco 5%) para proporcionar el compuesto
del titulo coma un aceite (215mg, 29%).

NMR: (CDCl,): 7.2 ( 6H, m), 4.4 (1.4H, d), 4.3 (0.6H, d), 3.4 (2H, br); m/z
165.17

Método #7
5-Carboxi-3-cloro-4H-tieno[3,2-b]pirrol

\ / \ on
a N

3-Cloro-5-metoxicarbonil-4H-tieno[3,2-b]pirrol (Método #1; 0.61 g,
2.83 mmol) se tom6 en MeOH (10 ml) y se calento bajo reflujo. Se agregé
hidréxido de litio acuoso (2.0 M, 3.0 ml, 6.0 mmol) en porciones durante 45
minutos. La mezcla se calenté bajo reflujo durante 30 minutos antes de
enfriarse y concentrarse. Se agreg6 agua (20 ml) y la soluci6n se neutralizd
usando dcido clorhidrico acuoso (2.0 M, 3.0 ml). La solucién se extrajo
usando EtOAc, y las capas orgdnicas combinadas se concentraron para
proporcionar el compuesto del titulo como un sélido amarillo (0.57 g,
100%). NMR: 12.4 (1H, br), 7.4 (1H, s), 7.0 (1H, s); m/z 200.3.

Métodos #8 - #10
Los siguientes compuestos se elaboraron mediante el proceso de

Método #7 usando los materiales iniciales apropiados.

Mét. | Compuesto NMR M/z |SM
#8 11.9 (1H, br), 7.0 (1H, | 200.1 | Método #2
s), 6.9 (1H, s)

M7
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#9 a 7.0 (1H, s) 234.2 | Método #3

OH
Qa
#10 NMR 126-12.7 (1H,}183 | Método #4
b), 12.0-12.1 (1H, b),

5 7.15(1H, s), 6.9(1H, s)

Método #11

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9, 4.0g
16.95mmol) se agregd a una solucién de clorhidrato de éster etilico de
glicina (2.60g, 18.64mmol) y DIPEA en diclorometano (200ml) seguido por
HOBT (2.29g, 16.95mmol). La solucién se agit6 bajo nitrégeno durante 15
minutos antes de la adicién de EDAC (3.89g, 22.03mmol). La mezcla se
agité a temperatura ambiente durante aproximadamente 16 horas. El
precipitado blanco resultante se aislé mediante filtracion, se lavé con agua y
éter y se secO. (4.79g, 88%).
NMR: 12.45 (1H, br), 8.75 (1H, 1), 7.1 (1H, s), 4.1 (2H, q), 4.0 (2H, d), 1.2
(3H, t); m/z 321.2

Método #12
5-(N-Carboximetilcarbamoil)-2.3-dicloro-4 H-tieno[3.2-b]pirrol

’ \ 7/ \ H}OH

N
o N\

Q
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Soluciéon 2N de hidréxido de sodio (14.3ml, 28.7mmol) se agregé a
una suspension de 2,3-dicloro-5-[N-(etoxicarbonilmetil)carbamoil]-4H-
tieno[3,2-b]pirrol (Método #11, 4.60g, 14.33mmol) en tetrahidrofurano
(THF) (100ml). La solucién resultante se agité a temperatura del recinto
durante una hora. La mezcla de reaccién se concentré ‘in vacuo’, el residuo
se diluyd con agua (250ml), la solucidén se ajust6é a pH 2 mediante adicion
de 2N écido clorhidrico y, a continuacién, se extrajo con acetato de etilo
(3x150ml). Se combinaron los extractos orgénicos, se secaron sobre sulfato
de sodio luego se filtraron y se concentraron para producir un polvo blanco
(3.34g, 80%); NMR: 12.6 (1H,br), 12.4 (1H, br), 8.6 (1H, t), 7.1 (1H, 5), 3.9
(2H, d); m/z 291.17

Método #13

Por un procedimiento similar a Método #5 se preparé el compuesto
del titulo usando anilinopropionitrilo para producir un aceite claro (598mg,
39%); NMR: (CDCl;): 7.4 (3H, m), 7.2 (2H, m), 5.2 (1H, br), 3.9 (2H, 1),
3.6 (2H, d), 2.6 (2H, t), 1.3 (9H, s); m/z 304.51

Meétodo #14
2- Amino-N-(2-cianoetil)-N-fenilacetamida

w X
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Por un procedimiento similar al Método #6 el compuesto del titulo se
preparé usando N-(2-cianoetil)-N-fenil-2-(fert-
butoxicarbonilamino)acetamida (Método #13) para producir un aceite claro
(222mg, 60%); NMR: (CDCL;): 7.4 (3H, m), 7.2 (1H, d), 7.1 (1H, d), 3.9
(2H, t), 3.1 (1.33H, s), 3.0 (0.67H, s), 2.65 (1.33H, t), (0.67H, t); m/z
204.31

Método #15

2-Bromotiazol (6.9 g, 42.0 mmol) se disolvié en éter dietilico seco
(15 mi) y se agreg6 gota a gota a butil litio (1.6 M, 29.7 ml, 47.5 mmol) en
éter dietilico (40' ml) a -70°C. La mezcla se agit6 a -70°C durante 30
minutos antes de la adicion de una solucién fria de 2-(MN-
metilmetanosulfonamido)acetato de etiloe (Ger Offen, 1976, 27pp; 7.6 g,
39.0 mmol) en THF seco (70 ml). La solucidn se agité durante 30 minutos
mas a -70°C antes de dejarse calentar a temperatura ambiente. Se agregé
cloruro de amonio acuoso (10%, 200 ml) y la solucion se extrajo usando
éter dietilico. La capa acuosa se acidificO y se re-extrajo usando éter
dietilico. Las capas orgénicas de combinaron, se secaron, se filtraron y se
concentraron bajo presién reducida. El residuo (5.30 g, 22.6 mmol) se
disolvid en etanol (100 ml) que contenia piridina (18 ml) y clorhidrato de
hidroxilamina (1.88 g, 27.1 mmol). La mezcla se calenté bajo reflujo en
una atmdsfera inerte durante 2.5 horas antes de enfriarse y concentrarse
bajo presion reducida. El residuo se suspendié en agua y se enfri6 a 0°C.
La mezcla se acidificé a pH 4 usando écido clorhidrico acuoso (2.0 M). Se

precipité un sdlido de una solucién y se filtré y se lavo con agua. El
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producto se secé bajo presién reducida en presencia de pentéxido de
fésforo. El solido seco (4.34 g, 17.4 mmol) se disolvié en 4cido acético y
se agrego 5% rodio en carbono (40% p/p, 1.7 g). La solucion se agitd bajo
una atmosfera de hidrogeno a 5 bar -durante 48 horas. El recipiente de
reaccién se enjuagé libre de hidrégeno usando gas inerte y la solucién se
filtré a través de celita. El filtrado se concentrd bajo presién reducida. El
residuo se suspendié en etanol y se enfri6 & 0 °C. Se agregd édcido
clorhidrico acuoso (5.0 M) y etanol (50 mi, 1: 1) y la mezcla se agitd
. durante 30 minutos. Se filtré un precipitado blanco para proporcionar el
compuesto del titulo (3.16 g) como una sal de clorhidrato.

Método #16

(S)-5-[0-[(tert-butoxicarbonilamino)fenetil]-1,3,4-oxadiazol-2-
carboxilato de etilo (Borg y colaboradores. J. Org. Chem. 1995, 60, 3112;
350mg) se disolvié en dcido trifluoroacético (Sml) y se dejé reposar a
temperatura ambiente durante 1 hora. La mezcla de reaccion se concentré y
se seco bajo vacio pare producir un sélido opaco (322mg). NMR 1.75 (3H,
t); 3,2-3.4 (2H, m); 4.4 (2H, q); 5.2 (1H, t); 7.1-7.4 (5H, m); 8.8-9.2 (3H,
bs)

Método #17
2-fenil-1,3-dioxolan-2-il
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Clorhidrato de 2-fenil-1,3-dioxolan-2-ilmetilamina (65 mg, 0.3
mmol) y S-carboxi-2,3-dicloro-4H-tieno[3,2-5]pirrol (Método #9; 71 me,
0.3 mmol) se disolvieron en DCM (10 ml) que contenia DIPEA (175 ml,
1.0 mmol) y HOBT (40 mg, 0.3 mmol). La mezcla se agité durante un
minuto antes de la adiciéon de EDAC (75 mg, 0.39 mmol). La solucién se
agitd a temperatura del recinto durante aproximadamente 18 horas. La
mezcla se concentré y cromatografé en una columna Bond Elut eluyendo
con 20% - 40% EtOAc en isohexano. El compuesto del titulo se aislé como
un sélido blanco (100 mg). NMR: 12.4 (1H, s), 8.2 (1H, s), 7.2 (1H, s), 4.0
(2H, m), 3.7 (2H, m), 3.6 (2H, d); m/z 395.2.

Método #18
5-(0 -Aminofenetil)-3-fenil-1,2 4-oxadiazol trifluoroacetato

v~ 5L )

O-N

BOC-Fenilalanina (614mg, 2,32mmol) se disolvié en DCM (20ml)
enfriado con hielo/agua y se agregé diciclohexil carbodiimida (239mg,
1.16mmol). Luego de agitar a 0-5°C durante 1 hora la mezcla de reaccién
se filtrd6 y concentré in vacuo. Se agregaron fenilamidoxima (104mg,
0.77mmol) y piridina (10ml) y la mezcla se calentd a reflujo durante 2
horas. La mezcla de reaccion se evapord luego 2 un volumen pequefio, se
disolvid en acetato de etilo, se lavé con écido citrico diluido, bicarbonato de
sodio saturado, 'agua y salmuera, se secé con sulfato de magnesio y se
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evapord para producir un producto crudo que se purifico por cromatografia

en gel de silice (eluido con hexano/acetato de etilo 4:1) en (S)-5-[O-(tert-

butoxicarbonilamino)fenetil]-3-fenil-1,2,4-oxadiazol (274mg).

NMR 1.2-1.4 (94, s), 3.1-3.3 (2H, m); 5.1-5.2 (1H, m); 7.2-7.3 (SH, m);

7.5-7.6 (3H, m); 7.8 (1H, d); 7.95-8.05 (2H, m); m/z 364

(8)-5-[O-(tert-Butoxicarbonilamino)fenetil]-3-fenil-1,2,4-oxadiazol
(274mg) se disolvid en dcido trifluoroacético (Sml) y se agité a temperatura
ambiente durante 2 horas. Luego de la evaporacién y secamiento bajo
vacio el compuesto del titulo se obtuvo como un sdlido de color amarillo
pilido (232mg). NMR 3,2-3.5 (2H, m); 5.15 (1H, t); 7.1-7.3 (5H, m); 7.4-
7.6 (3H, m); 7.9 (2H, d); 9.0 (3H, s); m/z 266

Método #19
3-(1 H-Tetrazol-5-il )propilamipa

b,
A

4-{[(Fenilacetil)oxilamino}butanamida (J. Biol. Chem., 1971, 246,
6683) (16 g) se disolvié en piridina seca (150 ml) y la solucion se enfrid a -
10°C. Se agregd gota a gota una solucién de POCI; (8.1 ml) en DCM (16.5
ml) durante 30 minutos. La mezcla se agitd a temperatura ambiente
durante 1 hora antes de diluirse con agua hasta que el pH llegb a 5. La
solucién se extrajo usando EtOAc. Las capas orgénicas combinadas se
lavaron con 4cido clorhidrico acuoso y agua antes de secarse, se filtraron y
se concentraron. El sélido resultante (9.2 g, 42.8 mmol) se disolvié en
DMF seco (30 ml) y la solucion se calent en un bafio de vapor durante 2
horas. Se agregé cloruro de amonio (2.22 g, 41.5 mmol) y la solucién
caliente junto con azida de sodio (2.68 g, 56.3 mmol). La mezcla se enftié
y se dejo agitar durante més de 48 horas. La solucion se filtrd y basificé a
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pH 8 usando bicarbonato de sodio acuoso. La capa acuosa se lavo usando
EtOAc antes de acidificarse usando 4cido clorhidrico acuoso diluido. Se
filtr6 un sélido blanco. Este sélido (3.0 g, 11.5 mmol) se disolvid en acido
acético (50 ml) y egua 5 ml. Se agregé paladio sobre carbon vegetal (5%,
400 mg) y la solucién se agité bajo una atmésfera de hidrégeno durante 6.5
hores. La suspensién se filtré y se lavé con dcido acético. El filtrado se
concentrd y se secé. El residuo se tratdé con iso-propanol y el compuesto
del titulo se filtré como un sélido blanco (1.37 g, 94%).

Meétodo #20
-Amino-N-

OH

N-Benciloxicarbonilglicina (2.09 g) se disolvid en tolueno (40 ml) y
DMF (5 gotas).. Se agregé cloruro de oxalilo (1.3 ml) y la mezcla se agito a
temperatura ambiente durante 2 horas. La solucion se diluyé con éter
dietilico (25 ml) y se agregd gota a gota a una solucién de 1-amino-3-
fenoxi-2-propanol (1.67 g) en éter dietilico (25 ml). Hidréxido de sodio
(0.4 g) se disolvié en agua (1.5 ml) y se agregé a la mezcla. La solucién se
agitd durante més de 48 horas antes de filtrarse. El sélide pegajoso aislado
se agregd a bicarbonato de sodio acuoso (100 ml) y se agité durante 15
minutos antes de filtrarse. El sdlido se re-cristalizd de una mezcla de
EtOAc/petréleo. Este compuesto resultante (650 mg) se disolvié en MeOH
(10 ml) y se agregé paladio en carboén vegetal (5%, S0 mg) junto con écido
acético (1 ml). La solucién se agité bajo una atmésfera de hidrégeno
durante 4 horas antes de filtrarse. El filtrado se concentrd para proporcionar
un residuo oleoso. El residuo se re-cristalizé de una mezcla de EtOH/éter

dietilico para proporcionar el compuesto del titulo (200 mg).
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Método #21

2-Amino-N-(3-metilisotiazol-5-il)acetamida

H
H'N/\H/N
. —
-

N-t-Butoxicarboilglicina (1.92 g, 1.1 mmol) se disolvié en EtQAc
seco (20 ml) y la solucion se enfri6 a -25°C. Se agregd N-metil morfolina
(1.1 g, 1.1 mmol) y la mezcla se agitd durante 2 minutos antes de la adicion
de cloroformato de etilo (1.08 g, 1.0 mmol). Se precipit6é un sélido blanco
de la solucién. Se agregé una suspension de clorhidrato de 5-amino-3-
metilisotiazol (1.5 g, 1.0 mmol) en trietilamina (1.01 g, 1.0 mmol) y EtOAc
seco (10 ml). La mezcla se agitd a temperatura ambiente durante 17 horas
antes de filtrarse. El filtrado se concentré y el residuo se purificé por
cromatografia de columna de destello, usando éter dietilico como eluyente.
El residuo (271 mg, 0.1 mmol) se disolvié en EtOAc (3 ml). Se agregé HCI
etandlico (1 ml) y la mezcla se agit6 a temperatura ambiente durante 2.5
horas. El compuesto del titulo se precipité como un sélido blanco y se aislé
mediante filtracién (220 mg, 92%).

Método #22
2-(Piridazin-3-iloxi)etilamina

/Lq‘

BEN-/"0

Etanolamina (6.0 ml) se suspendié en xileno seco (100 ml) y la
mezcla se agitd a temperatura ambiente con hidruro de sodio (3 g). Luego
de 20 minutos la solucién se enfrié a 0°C. Se agrego 3,6-dicloropiridazina
(15.0 g). La solucidn se calent6 a temperatura ambiente y se agit6 durante
15 horas antes de extraerse con cloroformo. El cloroformo se concentrd y el
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residuo se tomd en EtOAc antes de filtrarse. Se agreg6é HCI etanélico y se
filtrd un solido blanco. Este compuesto (550 mg) se disolvié en MeOH
(130 ml) y se agrego paladio sobre carbén vegetal (5%, 200 mg). La
suspensi6n se agité bajo una atmésfera de hidrégeno durante 6 horas antes
de filtrarse. El filtrado se concentrd y el residuo se trituré usando éter
dietflico. El compuesto del titulo se aislé como un sélido blanco (340 mg).

Meétodo #23
1-(2-Aminoetil)imidazolidina-2.4-diona

HN
N

o H

Etilen diamina (30 ml) se disolvié en DCM (130 ml) con dicarbonato
di-t-butilico (13.5 g). La mezcla se agitd a temperatura ambiente durante 30
minutos antes de que el solvente se decantara. El residuo se lav6 con agua
y se secd. El producto (6.1 g) se disolvié en etanol (15 ml). Se agregé gota
a gota una solucion de dcido cloroacético (5.77 g) en hidréxido de sodio
acuoso (1 M, 61 ml), seguida por més hidréxido de sodio acuoso (1 M, 31
ml). La mezcla se agité durante 17 horas antes de lavarse con éter dietilico.
Se agregd cloroformato de bencilo (5 g) a la fase acuosa y la mezcla se
agité a temperatura ambiente durante 4 horas. La solucién se lavd con éter
dietflico y la capa acuosa se acidificd usando acido citrico acuoso (30%).
La solucién se extrajo usando EtOAc. Las capas orgénicas combinadas se
lavaron con salmuera, luego con agua antes de secarse, se filtraron y se
concentraron. El residuo se tritur6 usando una mezcla de éter
dietilico/petréleo y el intermedio requerido se aislé ¢omo un sdlido blanco.
Siguiendo el procedimiento repetido a mayor escala, este solido (28 g) se
disolvié en etanol (250 ml) que contenia paladio sobre carbén vegetal (10%,
4.6 g). La suspensién se agit6 bajo una atmdésfera de hidrégeno hasta
concluir la reaccién. La mezcla se filtr6 y el filtrado se concentré. El

residuo (3g, se-tratd con cianato de potasio (1.3 g) en agua 30 ml) y la
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mezcla se calenté bajo reflujo durante 2 horas. Se agregd un exceso de
dcido clorhidrico concentrado y la mezcla se calent6 durante un corto
tiempo antes de concentrarse. El residuo se tomo6 en agua (50 ml) y se
cargl en resina basica Amberlite® IRA. La resina se lavé con agua hasta
que el eluyente se encontré neutral. Se usé écido clorhidrico acuoso diluido
para eluir el producto crudo de la resina. Las fracciones acidicas se
concentraron y el residuo se triturd con etanol. El compuesto del titulo se

aislé como cristales color anaranjado (950 mg).

Método #24 _
N-(4-Aminobutiril Ymetanosulfonamida
. o\\s’/o
H,N H’ N\

Cloruro 4-ftalimidobutirilico (J. Am. Chem. Soc., 1981, 103, 6750)
(1.27 g) se cale:nté con metano sulfonamida (480 mg) a 100°C durante 15
minutos bajo aréén. La mezcla se enfrid y se dejo reposar durante 17 horas.
El residuo se tritur con etanol para proporcionar el intermedio requerido.
El sdlido (4 g) se tratd con hidréxido de potasio (75 g) en agua (100 ml) a
temperatura ambiente durante 2 horas. Se agregé dcido clorhidrico
concentrado hasta que el pH de la solucion llego a 9. La solucion se extrajo
usando EtOAc. Las capas orgénicas combinadas se concentraron y el
residuo se triturd usando una mezcla de éter dietilico /petréleo y se filtraron.
El residuo (5.7 g) se tomé en agua (150 ml) y écido clorhidrico diluido (1
M) hasta que el pH llegé a 1. La mezcla se calentd en un bafio de vapor
durante 1 hora antes de enfriarse y se extrajo usando EtOAc. La fase
acuosa se concentré y el residuo se triturd usando una mezcla de

EtOAc/etanol para proporcionar el compuesto del titulo (1.5 g).

Método #25
2-[3-(2-Aminoetoxi)fenillacetamida

N27
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H,N\/\OH’NO

Acido 3-hidroxifenilacético (30.4 ml) se disolvié en MeOH (160 ml).
Se agregd dcido sulfurico concentrado (1.6 ml) y la mezcla se calentd bajo
reflujo durante 6 horas. La mezcla se concentrd a bajo volumen antes de la
adicion de tolt.leno (120 ml). La mezcla se lavé con agua, bicarbonato de
sodio acuoso saturado y salmuera. Las capas orgénicas combinadas se
redujeron en volumen en una mitad antes de agitar con una solucién de
amonfaco (180 ml) durante 16 horas. La mezcla se concentrd y se filtré. El
solido se lavd con agua y se secd. El residuo (24 g) se disolvié en MeOH
(400 ml) con 1,2-dibromoetano (20 ml) e hidréxido de sodio (6 g). La
solucion se calenté bajo reflujo durante 36 horas antes de concentrarse. El
residuo se porcioné entre agua y EtOAc. La fase organica se separd y se
concentrd. Este residuo se purifico por cromatografia de liquido a presion
media, usando 5% MeOH en DCM como eluyente. El intermedio
purificado (7.5 g) se disolvi6 en etanol (300 ml) con solucién de amoniaco
(500 ml). El recipiente de reaccion se sellé y la mezcla se agité a
temperatura ambiente durante 6 horas antes de dejarse reposar durante 2.5
dias. La solucién se concentrd y el residuo se purificO empleando
cromatografia de liquido a presién media, usando 25% MeOH en DCM

como eluyente, para proporcionar el compuesto del titulo (4.1 g).

Método #26
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Tolueno anhidro (33 ml) y etanol (2.2 ml) se calentaron con potasio
(0.3 g) hasta que todo el metal se disolvi. Se agregé 3,4-dihidro-1H-1-
benzazepine-2,5-diona (J. Org. Chem., 1972, 37, 208) (11.6 g) y la mezcla
se calentd bajo reflujo durante 2 minutos antes de enfriarse a temperatura
ambiente. Se agregd nitrito de butilo (1.7 ml) y la mezcla se agit6 durante 4
horas antes de dejarse reposar durante 3 dias. El solvente se decantd y el
residuo se pasé por una columna Fluorisil®, usando 5% MeOH en
cloroformo como eluyente. El producto (1.0 g) se disolvi6 en agua (40 ml)
y MeOH (14 ml) que contenia paladio sobre carbon vegetal (5%, 500 mg).
La mezcla se agitd bajo una atmésfera de hidrégeno durante 1 hora. La
mezcla se filtrd y el filrado se concentrd. El residuo se re-cristalizé

usando etanol para proporcionar el compuesto del titulo.

Método #27
(2R,55)-2-Aminometil-5-(1,3-benzodioxol-5-il)-4-metiimorfolina

\

HN - (o)

Una solucién de 1-(1,3-benzodioxol-5-il)-2-(metilamino)etanol
(Synthesis, 1979, 423) (28.65 g) y oxirano-2-carboxamida (Bull. Chem. Soc.
Jpn., 1989, 62, 3202) (14.0 g) en etanol (500 ml) se calentd bajo reflujo
durante 1.5 horas. La solucidn se concentrd y el residuo se trituré usando
éter dietilico. Se filtrd un polvo blanco. Este producto (3.0 g) se agregé en
porciones a #cido trifluoroacético (30 ml) a temperatura ambiente. La
solucién se agité durante 45 minutos antes de concentrarse. El residuo se
basificé usando bicarbonato de sodio acuoso saturado. La mezcla se filtré y
el filtrado se concentré. El aceite residual se purificé por cromatografia de
columna de destello, usando una gradiente de MeOH en EtOAc como
eluyente, para proprocionar los dos isomeros cis- y trans- del intermedio

requerido. El isémero trans- (1.6 g) se disolvié en éter dietilico seco (180
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ml). La solucién se calento bajo reflujo usando equipo Soxhlet con hidruro
aluminio litio (2.0 g) durante 16 horas. La solucién se enfri6 y se agreg6
agua (2 ml) con solucion de hidréxido de sodio (3 M, 2 ml), seguida por
mas agua (6 mf). Se retiraron los residuos metalicos mediante filtracién y el
filtrado se extrajo usando DCM. Las capas orginicas combinadas se
secaron, se filtraron y se concentraron. El residuo se tritur6é usando etanol

para proporcioriar el compuesto del titulo como un sélido blanco.

Método #28
N-Metil-N-fenil-2-

Y ruro

Por un procedimiento similar al Método #5 se prepard el compuesto del

titulo usando N-metilanilina para producir un aceite de color anaranjado
pélido (771mg, 58%); NMR: (CDCly): 7.4 (3H, m), 7. 1 (2H, m), 5.3 (1H,
br), 3.6 (2H, br), 3,2 (3H, s), 1.4 (9H, s); m/z 265.42 .

Meétodo #29
N-Bencil-N-metil-N-fenilacetamida

\\,o\g,ﬂ\'i?,\g

Por un procedimiento similar al Método #5 se prepard el compuesto
del titulo usando N-benciletilamina para producir un aceite amarillo
(670mg, 48%); NMR: (CDCl;): 7.2 (5H, m), 5.5 (1H, br), 4.6 (1.33H, s),
4.4 (0.67H, s), 3.9 (2H, br), 2.9 (1H, s), 2.8 (2H, s), 1.4 (9H, s); m/z 279.50

Método #30
2-Amino-N-metil-N-fenilacetamida
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Por un procedimiento similar al Método #6 se prepard el compuesto
del titulo usando N-metil-N-fenil-2-(tert butoxicarbonilamino)acetamida
(Método #28) para producir el compuesto del titulo como un aceite claro
(231mg, 56%); NMR (CDCl): 7.3 (3H, m), 7. 1 (2H, d), 3,2 (3H, s), (2H,
br); m/z 165.17

Método #31
2-Amino-N-metil-N-bencilacetamida

f""\’%’*@

Por un procedimiento similar al Método #6 usando N-bencil-N-fenil-
2-(tert-butoxicarbonilamino)acetamida (Método #29) se prepard el
compuesto del titulo para producir el compuesto del titulo como un aceite
claro (256mg, 73%); NMR: (CDCl;): 7.3 (SH, m), 4.6 (1.33H, s), 4.4
(0.67H, s), 3.4 (2H, br), 2.95 (1.33H, s), 2.8 (2,34H, s), (1.33H, s); m/z
179.23

Método #32
Trifluoroacetato de metil (S)-5-(0-aminofenetil Joxazol-4-carboxilato
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Metil (S)-5-[O-(tert-butoxicarbonilamino)fenetil}-oxazol-4-
carboxilato, (Tett. Lett, 1982,23,235; 417mg) se disolvi6 en 4cido
trifluoroacético (3ml) y se dej6 reposar a temperatura ambiente durante 1
hora y se concentré para producir un aceite, La trituracién con éter
dietilico produjo el compuesto del titulo como un sdlido blanco (28 1mg);
NMR 3.1-3,25 (1H, m); 3.3-3.4 (1H, m); 3.7 (3H, s); 5.2-5.3 (1H, m); 7.05
(2H, d); 7.2-7.3 (3H, m); 8.7 (1H, s); 8.75-8.85 (3H, bs).

Método #33

3-Aminometil-4-fenilisoxazol

P\

N

HN

Ester etilico de &cido 4-fenilisoxazol-3-carboxilico (JOC 50 13 2372
1983; 404mg, 1.86mmol) disuelto en THF 10ml bajo nitrégeno se tratd
borohidruro de litio 2M en THF (1.86ml, 3.72mmol). La mezcla resultante
se agitdé a 0° C durante 5 horas, luego se dejé calentar a temperatura del
recinto durante.]a noche. Se agregé gota a gota écido acético LM hasta que
cesO la efervescencia, se afiadieron otros 20 ml de agua y la solucion
resultante se extrajo con acetato de etilo (3x20 ml), se lavaron los extractos
orgidnicos con solucién de bicarbonato de sodio saturado (10ml) y salmuera
saturada (10ml), se secaron sobre sulfato de magnesio anhidro y se
evaporaron a sequedad bajo presién reducida para producir 3-hidroximetil-
4-fenilisoxazol (295mg); NMR (CDCl;): 4.9 (2H, d), 7.3-7.5 (5H, m), 8.5
(1H, s) m/z 176 (M+H)

3-Hidroxi'metil-4—fenilisoxazol (295mg, 1.68mmol) se disolvié en
THF 5ml bajo 'nitrégeno junto con ftalimida (292mg, 1.68mmol) y
trifenilfosfina (440mg, 1.68mmol), la solucién resultante agitada se enftié a
0 °C y se traté con DIAD (330ul, 1.68mmol) gota a gota durante 30
minutos, luego se dejo6 calentar a temperatura del recinto durante la noche.
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Luego de la evaporacién a sequedad la mezcla se purificé por cromatografia
en una columna de silice Bond Elute 20g eluyendo con 1: 1 DCM : hexano
para producir 4-fenil-3-fialimidometilisoxazol (316mg): m/z 305 (M+H).
Este se disolvié en metanol 3 ml con hidrato de hidrazina (114ul, 2.4mmol)
y se hizo refluir durante 30 minutos. La suspensién resultante se filtr§, el
solido se lavé con etanol (2x5ml) y el filtrado se evapor6 luego a séquedad,
este residuo se tomé en 2N HCI y cualquier matetial insoluble se retird
nuevamente mediante filtracién. El filtrado se basificé con bicarbonato de
sodio saturado 'y se extrajo con acetato de etilo (3x10ml), los extractos
orgénicos combinados se lavaron con agua (Sml) y salmuera saturada (5Sml),
luego se secaron’ sobre sulfato de magnesio y se evaporaron bajo presién
reducida para- producir 3-aminometil4-fenilisoxazol (130mg); NMR
(CDCl3): 4.1 (2H, 8), 7.3-7.5 (SH, m), 8.4 (1H, s); m/z 175 (M+H)

Método #34
2-[2-(2-Morfolinoetoxi)Yenilletilamina

-
L"I

HN

2-(2-Hidroxifenil)etilamina (1.73g, 10mmol) disuelta en DCM 60ml
se traté con una solucién de bicarbonato de sodio (1.68g, 20mmol) en agua,
la emulsién se agit6 vigorosamente en un bafio de hielo y se agregd gota a
gota cloroformato de bencilo (1.785g, 10.5mmol) durante 10 minutos y la
mezcla se agité durante la noche a la temperatura del recinto.
Se retiré la fase DCM y se extrajo la fase acuosa con DCM (2x20ml).
Seguidamente los orgAnicos combinados se secaron sobre sulfato de

magnesio y se evaporaron bajo presién reducida, el producto se purificé por

429



WO 02/20830 PCT/SE01/01880
-126 -
cromatografia en bond elute de silice 20g, eluyendo con DCM para producir
N-(benciloxicarbonil)-2-(2-hidroxifenil)etilamina (1.4g); NMR (CDCl;) :
2.8 (2H, q), 3.4 (2H, q), 5.1 (3H, m), 6.4 (1H, s), 6.8 (2H, m), 7.1 (2H, m),
7.3-7.4 (5H, m) '
N~(Benciloxicarbonil)-2-(2-hidroxifenil)etilamina (542mg, 2mmol)
disuelta en DMF 5ml se traté con carbonato de potasio (325 ancho de malla,
350mg, 2.5mmol) y 2-cloroetil p-toluenosulfonato (484ul, 2.6mmol) y la
mezcla se agitd a 60°C durante la noche. Luego de enfriar, se agregaron
10ml de agua y la mezcla se extrajo con éter dietilico (3x20ml), se secod
sobre sulfato de magnesio y se evapor6 bajo presién reducida, el producto
se purificé por cromatografia en bond elute de siiice 20g, eluyendo con
DCM para producir N-(benciloxicarbonil)-2-[2-(2-
cloroetoxi)fenil]etilamina (450mg); NMR (CDCL): 2.9 (2H, q), 3.5 (2H,
m), 3.8 (2H, m), 4.2 (2H, m), 4.9 (1H, b), 5.1 (2H, s), 6.8 (1H, d), 6.9 (1H,
t), 7.1 (2H, m), 7.3-74 (5SH, m). Columna CI8 HPLC Hichrome
acetonitrilo/agua/0.1 %TFA 5-95% durante 7.5 min Rt 4.98 min.
N-(Benciloxicarbonil)-2-[2-(2-cloroetoxi)fenil]etilamina (110mg,
0.33mmol) disuelta en NMP 3ml se calenté con morfolina (174ul, 2mmol) a
80°C durante la noche. Se agregé agua (5Sml) y la mezcla se extrajo con
acetato de etilo (30ml), la fase orgénica se lav6 con agua (2x5ml), se sech
sobre sulfato de magnesio y se evapord bajo presidn reducida para producir
N-(benciloxicarbonil)-2-[2-(2-morfolinoetoxi)fenil]etilamina (143mg);
NMR (CDCl3): 2.5 (4H, q), 2.8 (4H, m), 3.4 (2H, q), 3.7 (4H, q), 4.1 (2H,
t), 5.0 (2H, s), 5.3 (1H, b), 6.8 (2H, m), 7.1 (1H, d), 7.2 (1H, ), 7.3-7.4 (SH,
m). Columna C18 HPLC Hichrome acetonitrilo/agua/0.l %TFA 5-95%
durante 7.5 min Rt 3.73 min m/z 385 (M+H) .
N-(Benciloxicarbonil)-2-[2-(2-morfolinoetoxi)fenil]etilamina
(143mg) disuelta en metanol se traté con 10% paladio sobre carbono y se
hidrogené durante 2 horas. El s6lido se retiré mediante filtracion; se lavé
con metanol (2x2ml), el fitrado de evaporé bajo presién reducida y se

destilé azeotrépicamente dos veces con tolueno para producir el compuesto
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del titulo (83mg) m/z 251 (M+H), el cual se us6é directamente en el

siguiente paso.

Método #35
Metil 2-[2-(2-aminoetil Yfenoxi]acetato

—

HN

N-(Benciloxicarbonil)-2-(2-hidroxifenil)etilamina (véase Método
#34: 718mg, 2.65mmol) disuelta en DMF 6ml se traté con carbonato de
potasio (-325 ancho de malla, 397mg, 4.0mmol), bromoacetato de metilo
(362ul, 3.7mmol).y la mezcla se agit6é durante la noche a la temperatura del
recinto. Luego de enfriar, se agrego agua 10ml y la mezcla se extrajo con
éter dietilico (3x20ml), se secé sobre sulfato de magnesio y se evaporé bajo
presién reducida para producir 2-{2-2-
(benciloxicarbonil(amino)etil)]fenoxi}acetato de metilo (847mg); NMR
(CDCL): 2.8 (2H, q), 3.5 (2H, m), 3.8 (3H, ), 4.6 (2H, s), 5.1 (3H, m), 6.7
(1H, d), 6.9 (1H, 1), 7.1-7.4 (TH, m).

2-{2-[2(Benciloxicarbonilamino)etil]fenoxi}acetato = de  metilo
(343mg, 1mmol) disuelto en metanol junto con écido p-toluenosulfénico
(190mg,Immol) se traté con 10% paladio sobre carbono y se hidrogené
durante 2 horas. El sélido se retir6 mediante filtracion, se-lavé con metanol
(2x2ml), el filtrado se evapor6 bajo presion reducida y se destilé
azeotrépicamente dos veces con tolueno para producir 2-[2-(2-
aminoetil)fenoxi]acetato de metilo (403mg), m/z 210 (M-+H)el cual se

empled sin purificacion adicional.

Método #36
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Nitrito isoamilico (15 ml, 108 mmol) se agregé a una solucién de
indan-1,2-diona (12 g, 90 mmol) en metanol (380 ml) & 45°C seguido por
HCI concentrado (12 ml) gota a gota durante 5 minutos. La mezcla de
reaccion se agitd durante 3 horas a temperatura del recinto. Se agregd un
exceso de nitrito isoamilico (1 ml) y HCl concentrado (1 ml) y la
suspensién se agité durente 15 minutos més. Al enfriar a la temperatura del
recinto se form6 un precipitado blanco. El precipitado se filtr6 y se lavé
con metanol frio (40 ml) seguido por éter dietilico (40 ml) para
proporcionar indan-1,2-dion-2-oxima como un sélido blanco (6.2 g, 43%).
NMR: 3.8 (2H, s), 7.4 (1H, t), 7.6 (1H, d), 7. 7 (2H, 1); m/z 162 (M+H)

Una solucién de indan-1,2-dion-2-oxima (6.2 g, 39 mmol) en etanol
(470 ml) y 4M HCl/dioxano (36 ml) se hidrogené a la temperatura del
recinto y 40 psi. La mezcla de reaccién se filtrd a través de celita, se lavé
con etanol (30 ml) y se concentr6 bajo presion reducida para producir 10 g
de un sélido blancuzco el cual se re-cristalizé de etanol para producir el
compuesto del titulo como un sélido blanco (5 g, 86%). NMR: 2.8 (1H, dd),
3,2 (1H, dd), 3.7 (1H, q), 5.1 (1H, t), 6.0 (1H, d), 7.1-7.3 (4H, m), 8.6 (2H,
s).

Método #37
2-Amino-~N-metil-N-(1-oxo-1,2,3,4-tetrahidronaft-2il)metilacetamida

S
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Tetralona (1 eq, 100 mmol, 15 g) y clorhidrato de metilamina (2.5 eq,
250 mmol, 15 g) y paraformaldehido (1 eq, 100 mmol, 3 g) en etanol (100
ml) se calentaron bejo reflujo durante 16 horas. La mezcla de reaccidn se
enfrid y se filtré para proporcionar 2-(metilaminometil)-3,4,dihidro-1-(2H)-
naftalenona como un sélido (14 g). '

2-(Metilaminometil)-3,4,dihidro-1-(2H)-naftalenona (1 eq, 20 mmol,
4.5 g), HOBT (1 eq, 20 mmol, 2.7 g), N-benciloxicarbonilglicina (1 eq, 20
mmol, 4.18 g), trietilamina (1.25 eq, 25 mmol, 3 ml) y
diciclohexilcarbodiimida (1 eq, 20 mmol, 4.12 g) se disolvieron en
diclorometano (130 ml) y se agitaron a temperatura ambiente durante 18
horas antes de enfriarse a 0°C y se filtraron. El filtrado se concentrd y el
residuo se tomé en acetato de etilo antes de lavarlo con bicarbonato de
sodio acuoso, se secd, se filtr6 y se concentré. El residuo se dejé reposar en
una solucién de bromuro de hidrégeno en dcido acético durante 30 minutos.
La mezcla se triturd con éter dietilico y se decantd el solvente. El residuo
se traté con solucién de amoniaco y éste se extrajo con cloroformo. El
cloroformo se concentré y el residuo se re-cristaliz6 de etanol para

proporcionar el compuesto del titulo.

Método #38
2-Amino-6-fluoro-1-indanol

H
F NH,

A una solucién de carbonato de sodio (0.8 g, 7.2 mmol) en agua (13
ml) se agregd 4-fluorofenilalanina (1.3 g, 7.2 mmol) seguida por una
solucion de N-etoxicarbonilftalamida (1.6 g, 7.2 mmol) en acetato de etilo
(10 ml). La mezcla de reaccién de dos fases se agitd durante 24 hores a la
temperatura del recinto. La fase orgdnica se separd y se descartd y la fase

acuosa se acidificé con HCI concentrado a pH 2. La fase acuosa se extrajo
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a continuacién con acetato de etilo (3 x 20 ml) y los extractos combinados
se secaron sobre sulfato de magnesio, luego se concentraron bajo presidn
reducida para producir dcido 3-(4-fluorofenil)-2-ftalimidopropanoico como
un sélido blanco (2g, 89%); NMR 3.3 (1H, dd), 3.5 (1H, dd), 5.1 (1H, dd),
6.3 (1H, brs), 7.0 (2H, 1), 7.1 (2H, dd), 7.8 (4H, s).

- A una solucién de écido 3-(4-fluorofenil)-2-ftalimidopropanoico (2.0
g, 6.4 mmol) en DCM (20 ml) se agregd cloruro de tionilo (0.6 ml, 6.4
mmol) y 1 gota de DMF. La mezcla de reaccién se ‘agité a temperatura del
recinto durante 1 hora. Se agrego cloruro de aluminio (2.6 g, 19.2 mmol) y
la mezcla de reaccidn se agité durante 3 hores a la temperatura del recinto.
La mezcla resultante se vertié en hielo y HC] concentrado (20 ml) y se agito
durante 10 minutos. Esta mezcla se extrajo con DCM (3 x 20 ml) y los
extractos orgénicos combinados se lavaron con agua (2 x 20 mi), carbonato
hidrogenado de sodio saturado (1 x 20 ml) y agua (1 x 20 ml). A
continuacién la fase orgénica se secd sobre sulfato de magnesio y se
concentrd bajo presién reducida para producir 6-fluoro-2-ftalamido-indan-
1-ona como un sélido blanco (1g, 53%). NMR 3.3 (1H, dd), 3.5 (1H, dd),
5.1 (1H, dd), 6.8 (1H, t), 7.0 (1H, dd), 7.7- 8.0 (5H, m); m/z 296 (M+H)

Borohidruro de sodio (512 mg, 14 mmol) se agregé a una solucién de

6-fluoro-2-ftalamido-indan-1-ona (800 mg, 2.7 mmol) en isopropanol/agua
(6: 1, 10.5 ml) y la solucién se agit6 a la temperatura del recinto durante 24
horas. A continuacién se agregé un exceso de 4cido acético a la mezcla de
reaccién y la solucidén resultante se calentdé a 60°C durante 6 horas. La
mezcla de reaccién se enfrié luego a la temperatura del recinto y se
concentré bajo presién reducida para producir un sdlido blanco que se
purificé por cromatografia de intercambio de iones usando Dowex 50wx2
(agua : metanol 1:1 que contenia 3% amoniaco) para producir el compuesto
del titulo como un sélido blanco (141 mg, 31%); NMR 3.3 (1H, dd), 3.5
(1H, dd), 4.8 (1H, m), 4.9 (1H, d), 6.8-7.4 (3H, m); m/Z 168 (M+H).

Método #39
2-Amino-1.2.3 ﬂ-—tetrahidronaﬂ:-l-ol

A
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AN,

A una ;solucién de carbonato de sodio (0.8 g, 7.2 mmol) en agua (13
ml) se agregd homofenilalanina (1.3 g, 7.2 mmol) seguida por una solucién
de N-etoxicarbonilftalamida (1.6 g, 7.2 mmol) en acetato de etilo (10 ml).
La mezcla de reaccion de dos fases se agité durante 24 horas a la
temperatura del recinto. Se separd la fase orgénica y se descartd y la fase
acuoasa se acidificé con HCl concentrado a pH 2. A continuacién se
extrajo la fase acuosa con acetato de etilo (3 x 20 ml) y los extractos
combinados se secaron sobre sulfato de magnesio, luego se concentraron
bajo presién reducida para producir 4cido 4-fenil-2-ftalimidobutanoico
como un solido blanco (1.5 g, 67%); m/z 308 (M-H).

A una solucion de 4cido 4-fenil-2-ftalimidobutanoico (1.5 g, 4.9
mmol) en DCM (20 ml) se agregé cloruro de tionilo (0.4 ml, 4.9 mmol) y 1
gota de DMF. La mezcla de reaccion se agité a temperatura del recinto
durante 1 hora. Se agregé cloruro de (2.0 g, 14.7 mmol) y la mezcla de
reaccion se agité durante 3 horas a la temperatura del recinto. La mezcla
resultante se vertid en hiclo y HCI concentrado (20 ml) y se agit6 durante
10 minutos. Esta mezcla se extrajo con DCM (3 x 20 ml) y los extractos
orgidnicos combinados se lavaron con agua (2 x 20 ml), carbonato
hidrogenado de sodio saturado (1 x 20 ml) y agua (1 x 20 ml).
Seguidamente la fase orgénica se secd sobre sulfato de magnesio y se
concentrd bejo presion reducida para producir 2-ftalamido-3,4-dihidro-
(2H)-naftalen-1-ona como un sélido blanco (880 mg, 62%). NMR 2,3 (1H,
m), 2.7 (1H, m), 3.1 (1H, d¢t), 3.3 (1H, m), 5.2 (1H, dd), 7.3-8.0 (8H, m);
m/z 292 (M+H).

A una solucién de 2-ftalamido-3,4-dihidro-(2H)-naftalen-1-ona (880
mg, 3 mmol) en isopropanol/agua (6:1, 11.5 ml) se agregé borohidruro de
sodio (567 mg, 15 mmol) y la solucién se agito a la temperatura del recinto

durante 24 horas. Luego se agregd un exceso de dcido acético a la mezcla
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de reaccion y la solucion resultante se calent6 a 60°C durante 6 horas. La
mezcla de reaccién se enfri entonces a la temperatura del recinto y se
concentrd bajo presion reducida para producir un sélido blanco que se
purific6 mediante cromatografia de intercambio de iones usando Dowex
50wx2 (agua:metanol 1:1 que contenia 3% amoniaco) para producir el
compuesto del titulo como un sélido blanco (150 mg, 30 %). NMR 2.8
(1H, dd), 3.0 (1H, dd), 3.3 (1H, m), 3.5 (1H, m), 4.5 (1H, m), 4.8 (1H, d),
7.1-7.4 (4H, m); m/z 164 (M+H).

Método #40
+/—) Trans-2-Amino-1-metoxiindano

Una solucién de (+/-) trans-2-bromo-1 -hldroxlmdano (21 0Og,
0.1mol) y ftalimida de potasio (42.0g, 0.22 mol) en DMF seco (120ml) se
calentd a 100°C durante 5 horas. La mezcla de reaccion se enfrié y se
evaporo en un aceite que se triturd con acetato de etilo y se filtr6. Los
filtrados se evaporaron y se purificaron mediante cromatografia en silice
con 2:1 ivo—he;ta.no:acetato de etilo como eluyente para producir (+/-)-
trans-1-hidroxi-2-ftalimidoindano como un polvo amorfo de color amarillo
pélido (17.7g, 63%). NMR 2.8 (1H, dd), 3.15 (1H, dd), 4.8-5.0 (1H, m),
5.4 (1H, d), 5.45 (1H, d), 7.0-7.3 (4H, m), 7.75-8.95 (4H, m).

A una solucién de (+/—)-trans-1-hidroxi-2-ftalimidoindano (1.4g,
5.0mmol) en tetrahidrofurano seco (20ml) se agregd 60% hidruro de sodio
(300mg, 7.5mmol). La mezcla se agit6 a temperatura del recinto durante 2
horas y luego se agreg6 yoduro de metilo (0.62ml, 10.0mmol).

La mezcla se agitd durante 2 horas més y luego 5% agua en
tetrahidrofurano (10ml) y acetato de etilo (75ml). La solucién se lavé con
agua, se secod sobre sulfato de magnesio y se evaporo para producir (+/-)-
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trans-1-metoxi-2-ftalimidoindano como un sélido blanco (1.2g, 82%).
NMR 2.85 (1H, dd), 3,25 (3H, s), 3.5 (1H, dd), 4.5-4.65 (1H, m), 5.55 (1H,
d), 7.05-7.3 (4H, m), 7.85 (4H, s).

Una mezcla de (+/-)-trans-1-metoxi-2-ftalimidoindano (850mpg,
2.9mmol) e hidrato de hidrazina (5ml) en etanol se agit6 a temperatura del
recinto durante 24 horas. La mezcla se evapord y se purificé mediante
cromatografia &e intercambio de iones (Dowex 50W X2 forma H") y el
compuesto del titulo se eluyé con .50% metanol acuoso que contenia 3%
hidréxido de amonio para producir el compuesto del titulo como un sélido
blanco (400mg, 85%). NMR 2.8 (1H, dd), 3.35 (3H, s), 3.38 (1H, dd),
4.05-4.15 (1H, m), 4.5-4.6 (1H, m), 7.2-7.35 (3H, m), 7.45-7.55 (1H, m);
m/z 164 (M+H).

Método #41

-2-hidroxiindano

(1R,2S)-1-Amino-2-hidroxiindano (10.0g, 67.1mmol) se disolvi6é en
diclorometano (550ml) y trietilamina (18.7ml, 134.2mmol). Se agregé
bicarbonato di-fers-butilico (18.3g, 83,9mmol) en diclorometano (50ml) y la
mezcla se agitd a la temperatura del recinto durante 20 horas, luego se
evaporé. Se agregé acetato de etilo (200ml), la solucién se lavé con agua,
se secd sobre sulfato de magnesio y se evapord. El producto crudo se
purificd por cromatografia en sflice con 4:1 iso-hexano:acetato de etilo
como eluyente para producir el compuesto del titulo como un sélido blanco
(16.1g, 96%); NMR 1.42 (9H, s), 2.78 (1H, dd), 3.0 (1H, dd), 4.3-4.42 (1H,
m), 4.78-4.9 (1H, m), 4.9-5.0 (1H, m), 6.3 (1H, d), 7.0-7.25 (4H, m).

17F
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Método #42
(1R, 2R)-2-Amino-1-metanosulfonamidoindano

AP

meNH,

(1R,25)-1-Amino-2-hidroxiindano (3.0g, 20mmol) se disolvié en
tetrahidrofuranc seco (40ml) y trietilamina (8.4ml, 60.0mmol) a 10°C. Se
agregd cloruro de metanosulfonilo (5.0g, 44.0mmol) disuelto en
tetrahidrofurano (I0ml) en una rata tal que la temperatura interna
permanecio por debajo de 15°C. Tras la adicién l2 mezcla se agit6é a
temperatura del recinto durante 20 horas y luego se evapor6. Se agregé
acetato de etilo (100ml) al residuo y la mezcla se lavé con bicarbonato de
'sodio acuoso saturado y luego agua. La solucidn orgénica se seco sobre
sulfato de magnesio y se evapor6 para producir (1R 2S)-1-
metanosulfonamido-2-metilsulfoniloxiindano como un sélido de color
amarillo pélido (5.7g, 93%).

NMR: 3.0-3.35 (2H, m), 3.1 (3H, s), 3.25 (3H, s), 5.05-5.2 (1H, m), 5.3-5.4
(1H, m), 7.2-7.4 (4H, m), 7.85-8.0 (1H, m). m/z 304.2 (M-H).

(1R,25)-1-Metanosulfonamido-2-metilsulfoniloxiindano (2.0g,
6.56mmol) se disolvié en acetamida seca de dimetilo (20ml). Se agregéd
azida de sodio (1.7g, 26.2mmol) y la mezcla se calent6 a 90°C durante 1
hora. La reaccion se enfrid, se diluy6 con acetato de etilo (100ml), se lavé
con agua (6 x 50ml), se sec6 sobre sulfato de magnesio y se filtré. Se -
agregd 10% paladio sobre carbén activado y la mezcla se agité bajo una
atmosfera de hidrégeno durante 3 horas. La filtracion a través de celita
seguida por evaporacién produjo el compuesto del titulo como un sélido de
color verde pélido (1.25g, 83%). NMR (CDCl,): 1.68 (2H, s amplia), 2.67
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(1H, dd), 3.2 (3H, 5), 3.23 (1H, dd), 4.54.6 (1H, m), 4.6-4.8 (1H, m), 7.15-
7.35 (4H, m); m/z 227.4 (M+H).

Método #43

-2-Amino-1-[{1,1-dimetiletoxi)carbonilaminolindano

(1R,28)-1-[(1,1-Dimetiletoxi)carbonilamino]-2-hidroxiindano
(Método #41, 7.5g, 30.1mmol) se disolvi6 en tetrahidrofurano seco (90ml)
y trietilamina (6.3ml, 45.0mmol). Se agregd cloruro de metanosulfonilo
(3.78g, 33.0mmol) disuelto en tetrahidrofurano seco (10ml) y la mezcla se
agitd a la temperatura del recinto durante 20 horas. La mezcla se evapord y
se agrego acetato de etilo (250ml). Luego de lavar con agua y secar sobre
sulfato de magnesio la solucién orgénica se evapord a (1H,25)-1-[(1,1-
dimetiletoxi)carbonilamino]-2-metanosulfoniloxiindano como un sélido
blanco (9.7g, 98%). NMR 1.45 (9H, s), 3.05-3.35 (2H, m), 3.18 (3H, s),
5.15-5.25 (1H, m), 5.28-5.38 (1H, m), 7.15- 7.22 (4H, m), 7.45(1H, d).

(1R,25)-1-[(1,1-Dimetiletoxi)carbonilamino]-2-
metanosulfoniloxiindano (3.5 g, 10.7mmol) se disolvié en acetamida seca
de dimetilo (50ml). Se agregé azida de sodio (3.5g, 53.9mmol) y la mezcla
se calentdo a 90°C durante 3 horas. La reaccién se enfri6, se diluydé con
acetato de etilo (150ml), se lav6 con agua (6 x S0ml) y se secé sobre sulfato
de magnesio. Se agregdé 10% paladio en carbdn activado y la mezcla se
agité bajo una atmésfera de hidrégeno durante 4 horas. La filtracién a
través de celita seguida por evaporaciéon produjo el compuesto del titulo
como un sélido blanco (2.6g, 98%). NMR: 1.45 (9H, s), 2.5 (1H, dd), 3.0
(1H, dd), 3.2-3.45 (3H, m), 4.5-4.6 (1H, m), 7.0-7.25 (5H, m).
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Método #44

A una solucién de (1R,2S5)-1-[(1,1-dimetiletoxi)carbonilamino]-2-
hidroxiindano (Método #41, 7.0g, 28.1mmol) en diclorometano (50ml) se
agregd 3,4-dihidro-2H-pirano (4.7g, 56.2mmol) y tolueno-4-sulfonato de
piridinio (100mg). La mezcla se agité durante 4 horas, se diluyé con
acetato de etilo (200ml), se lavé con agua (2 x 50ml), se secé sobre sulfato
de magnesio y se evapor6 para producir (1R,2S5)-1-[(1,1-
dimetiletoxi)carbonilamino]-2-[(tetrahidropiran-2-il)oxiJindano como un
s6lido blanco (8.9g, 96%). NMR 1.25-1.85 (6H, m), 1.45 (9H, d), 2.85-3.1
(2H. m), 3.35-3.5 (1H, m), 3.68-3.9 (1H, m), 4.35-5.1 (3H, m), 6.8 (1H, dd),
7.1-7.3 (4H, m).

(1R,25)-1-[(1,1-Dimetiletoxi)carbonilamino]-2-[(tetrahidropiran-2-
ilJoxi]indano (4.0g, 12.0mmol) se disolvié en DMA seco (25ml) a 10°C y
se agregd 60% l.1idruro de sodio (575mg. 14.4mmol). La mezcla se agit6é a
temperatura del recinto durante 30 minutos y luego se agregé yoduro de
metilo (2.0g, 14.4mmol) tras lo cual la reaccién se agité durante 3 horas
méds a la temperatura del recinto. La mezcla se diluyé con acetato de etilo
(50ml), se lavé con agua (6 x 50ml), se secod sobre sulfato de magnesio y se
evaporé para producir (1R,2S5)-1-{N-[(1,1-dimetiletoxi)]carbonil-N-metil-
amino}-2-(tehahidropiran—2—ii)oxiindnno como un aceite (4.1g, 98%).
NMR 1.4-1.9 (6H, m), 1.5 (9H, d), 2.7 (3H, dd), 2.85-3.3 (2H, m), 3.47-3.6
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(1H, m), 3.724.0 (1H, m), 4.7-5.0 (2H, m), 5.5-5.84 (1H, m), 7.15-7.35
(4H, m); m/z 348.6 (M+H).

A una .solucién de (1R,25)-1-{N-[(1,]1-dimetiletoxi)carbonil]-N-
metilamino }-2-(tetrahidropiran-2-ilJoxiindano (4.0g, 11.5mmol) en metanol
(50ml) se agregé acido tolueno-4-sulfénico (100mg) y la mezcla se agitd a
la temperatura del recinto durante 2 horas. Se agregd bicarbonato de sodio
acuoso saturado (SOml) y agua (10ml) y la mezcla se extrajo con acetato de
etilo. El extracto orginico se lavé con agua, se secod sobre sulfato de
magnesio y se evapord para producir (1R,2S5)-1-{N-[(1,]-
dimetiletoxi)carbonil]—N—metflamino}-2-hidroxiindaho como un aceite
(3.0g, 100%). NMR 1.45 (9H, s), 2.6 (3H, s), 2.75 (1H, dd), 3.05 (1H, dd),
4.4-4.57 (1H, m), 5.0-5,12(1H, m). 5,34 (1H, dd), 7.03-7.33 (4H, m).

A una solucién de (1R,2S)-1-{N-[(1,1-dimetiletoxi)carbonil]-N-
metilamino}-2-hidroxiindano (3.0g, 11.4mmol) en tetrahidrofurano seco
(40mmol) se 'agregb trietilamina (2.4ml, 17.1mmol) y cloruro de
metanosulfonilo (1.44g, 12.55mmol). La mezcla se agitd a temperatura del
recinto durante 1 hora, se evapord y se diluyé con acetato de etilo (100ml).
La solucién orgénica se lavd con bicarbonato de sodio acuoso saturado y
luego agua, se seco sobre sulfato de magnesio y se evapord para producir un
jarabe de color amarillo palido. El material crudo se purificdé mediante
cromatografia de silice con 4:1 iso-hexano:acetato de etilo como eluyente
en (1R,2S)-1-{N-[(1,1-dimetiletoxi)carbonil]-N-metil-amino}-2-
metanosulfoniloxiindano como un jarabe incoloro claro (3.1g, 80%). NMR
(CDCl;): 1.54 (9H, s), 2.7 (3H, d), 3.0 (3H, s), 3.16- 3.42 (2H, m), 5.35-
5.51 (1H, m), 5.78 (1H, dd), 7.2-7.35 (4H, m); m/z 342.§ (M+H).

(1R,25)-1-{N-[(1,1-Dimetiletoxi)carbonil]-N-metil-amino}-2-
metanosulfoniloxiindano (3.0g, 8.8mmol) se disolvié en DMA seco (30ml)
y se agreg6 azida de sodio (2,3g, 35.2mmol). La mezcla se calenté 90°C
durante 6 horas, se enfrié y se diluyé con acetato de etilo (100ml). La

e

1al



WO 02/20530 PCT/SE01/01880
) -137 -

solucién se lavd con agua (6 x 50ml), se secé sobre sulfato de magnesio y
se filtr6. Se agregd 10% paladio sobre carbén activado y la mezcla se agité
bajo una atmésfera de hidrégeno durante 4 horas. La mezcla se filtrd, se
evapord y se purificd mediante cromatografia de sflice con 10% metanol en
diclorometano para producir (1R,28)-2-amino-1-{N-[(1,]-
dimetiletoxi)]carbonil-N-metil-amino}indano como un aceite (1.2g, 55%).
NMR 1.36-1.56 (9H, m), 2.6 (3H, s), 2.7-2.87 (1H, m), 3,2-3.35 (1H, m),
4.37-4.54 (1H, m), 5.4-5.7 (1H, m), 6.93-7.1 (1H, m), 7.12-7.5 (4H, m); m/z

263.48 (M+H).

5-Carboxi-2,3-dicloro-4H-tieno[3,2-b]pirrol (Método #9, 472mg, 2.0
mmol), (1R,28)-2-amino-1-{N-[(1,]1-dimetiletoxi)]carbonil-N-metil-
amino}indano (524mg, 2.0mmol), DIPEA (0.348ml, 2.0mmol) y HOBT
(270mg, 2.0mmol) se agité en diclorometano (10ml) a la temperatura del
recinto durante 2 minutos. Se agregé EDAC (480mg, 2.5mmol) y la mezcla
se agito a la temperatura del recinto durante 20 horas. La reaccién se
evapord, se agregd acetato de etilo (50ml) y se lavo con agua. La fase
orghnica se sec6 sobre sulfato de magnesio y se evapord para producir el
compuesto del titulo como una espuma de color café pdlido (900mg, 94%).
NMR 1.2-1.45 (SH, m), 2.77 (3H, s), 2.9-3,26 (2H, m), 4.7-4.94 (1H, m),
5.5-5.8 (1H, m), 6.9-7.34 (5H, m), 8.55-8.73 (1H, m), 12.25 (1H, s amplia);
m/z 480.3/482.1 (M+H).

Ejemplo 155 .
Lo siguiente ilustra formas representativas de dosificacion

farmacéutica que contienen el compuesto de férmula (I), o su sal de
aceptacién farmacéutica o éster hidrolizable in vivo (en lo sucesivo

compuesto X), para el uso terapéutico o profiléctico en humanos:-

(a): Comprimido I mg/comprimido
Compuesto X 100

M.
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Lactosa Ph.Eur 182.75
Croscarmellose sodium 12.0
Pasta de almidén de maiz (5% w/v pasta) |2.25
Estearato de magnesio 3.0
(b): Comprimido I1 mg/comprimido
Compuesto X 50
Lactosa Ph.Eur 223.75
Sodio de croscarmelosa 6.0
Almidon de maiz 15.0
Polivinilpirrolidona (pasta 5% p/v) 2.25
Estearato de magnesio 3.0
(c): Comprimido III mg/comprimido
Compuesto X 1.0
Lactosa Ph.Eur 93,25
Sodio de croscarmelosa 4,0
Pasta de almidén de maiz (5% p/v) 0.75
Estearato de magnesio 1.0
(d): Ciépsula mg/céipsula
Compuesto X 10
Lactosa Ph.Eur 488.5
Estearato de magnesio 1.5
(e): Inyeccion I (50 mg/ml)
Compuesto X 5.0% pliv
Solucion 1M de hidréxido de sodio 15.0% v/iv
cido clorhidrico 0.1M (para ahuster pH a7.6)
Polietilen glicol 400 4.5% p/v
Agua para inyeccién a 100%

| /%4
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(D): Inyeccién I 10 mg/ml

Compuesto X 1.0% p/v

Fosfato de sodio BP 3.6% plv

Solucién 0.1M de hidréxido de sodio |15.0% v/v

Agua para inyeccién a 100%

(g): Inyeceién 111 (lmg/ml, tamponada a pH 6)
Compuesto X 0.1% p/v

Fosfato de sodio BP 2.26% p/v

Acido citrico 0.38% p/v

Polietilen glicol 400 3.5% piv

Agua para inyeccién a 100%

Nota

/1

Las formulaciones -anteriores pueden | obtenerse mediante
procedimientos convencionales bien conocidos en el arte farmacéutico. Los
comprimidos (2)-(c) pueden recubrirse entéricamente por medios
convencionales, por ejemplo para proporcionar un recubrimiento de ftalato

de acetato de celulosa.
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Reivindicaciones

1.  Un compuesto de formula (I):

en donde:

-X-Y-Z- se selecciona de -S-CR*=CR’-, -CR*=CR’-S-, -O-CR*=CR®-
, =CR*=CR*-0-, -N=CR"S-, -8-CR‘=N-, -NR*-CR'=CR’- y -CR'=CR’-
NR®;

en donde R* y R® se seleccionan independientemente de hidrégeno
halo, nitro, ciano, hidroxi, fluorometilo, difluorometilo, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cisalquilo, Cyealquenilo, Cgalquinilo, C,galcoxi, C,galcanocilo, C;.
salcanoiloxi, N-(C,.salquil)amino, N,N-(C,alquilamino, C, salcanoilamino,
N-(C,¢alquil)carbamoilo, N,N-(C,.salquil),carbamoilo, C;salquilS(O), en
donde & es 0 a 2, C,alcoxicarbonilo, C,alcoxicarbonilamino, N-(C,.
calquil)suifamoilo, N,N-(C,alquil),sulfamoilo, C,.salquilsulfonilamino y
C,-salquilsulfonil-N~(C, ¢alquil Jamino;

RS es hidrégeno o C,¢alquilo;

R' se selecciona de hidrégeno halo, nitro, cieno, hidroxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, ureido, C,¢alquilo, C,.
salquenilo, C,alquinilo, C,¢alcoxi, C,¢alcanoilo, Calcanoiloxi, N-(C;.
¢alquil)amino, = N,N-(C,¢alquilamino, C;salcanoilamino, = N-(C;.
calquil)carbamoilo, N,N~(C, salquil);carbamoilo, C,alquilS(O), en donde a
es 0 a 2, C,ealcoxicarbonilo, C,salcoxicarbonilamino, N-(C,.
¢alquil)sulfamoilo, N,N-(C,alquilsulfamoilo, C,¢alquilsulfonilamino, C,.
galquilsulfonil-N-(C|4alquil)aﬁ1ino, C;.;cicloalquiio, Ci.gcicloalquilC,.
salquilo, arilo, arilC, salquilo, grupo heterociclico y (grupo heterociclico)C,;.

2
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¢alquilo; en donde R! pueden sustituirse opcionalmente por uno o mis
grupos seleccionados de P y en donde si dicho grupo heterociclico contiene
una mitad -NH- ese nitrégeno puede sustituirse opciomilmente por un grupo
seleccionado de R;

R’ se selecciona de hidrégeno halo, nitro, ciano, hidroxi,
fluorometilo, difluorometilo, trifluorometilo, trifluorometoxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, ureido, C,salquilo, C,.
salquenilo, C,zalquinilo, C,.salcoxi, C,¢alcanoilo, C,salcanoiloxi, N-(C,.
ealquil)amino, N,N-(Cy¢alquil)amino, C,¢alcanoilamino, N-(Ci.alquil
)carbamoilo, N,N - C,4alquil),carbamoilo, N-(C,alquil)-N-(C,salcoxi
Jcarbamoilo, C;alquilS(O), en donde a es 0 a 2, C;alcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,_ealquil)sulfamoilo, N,N-(C,salquil);sulfamoilo,

sulfamoilamino, N-(Cy.2lquil)sulfamoilamino, N,N~(C,.
calquil),sulfamoilamino, C..¢alquilsulfonilamino, C..
salquilsulfonilaminocarbonilo, C,.ealquilsulfonil-N~(C,salquil)amino y un
grupo -E-F-G-H;

en donde E y G se seleccionan independientemente de un enlace
directo, -O-, -S-, -SO-, -80,-, -OC(0)-, -C(0)O-, -C(0)-, -NR"-, -NR"C(0O)-
, -C(O)NR%, -SO;NR™-, -NR'SO;, -NR'C(O)NR® , -OC(O)NR“, -
NR'C(0)O-, -NR'SO;NR"-, -SO;NR'C(0)- y -C(O)NR'SO-; en donde R* y
R® se seleccionan independientemente de hidrégeno o Ci¢alquilo que se
selecciona opcionalmente por un grupo V ;

F es C,¢alquileno sustituido opcionalmente por uno 0 mds Q o un
enlace directo; -

H se selecciona de arilo, C;gcicloalquilo y grupo heterociclico; en
donde H puede sustituirse opcionalmente en carbono por uno o mas grupos
seleccionados de S y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de T;

R’ es hidrégeno o C¢alquilo;

Y6
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n se selecciona de 0-4; en donde los valores de R' pueden ser los
mismos o diferentes; y en donde los valores de R® pueden ser los mismos o
diferentes;

P, S y Q se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometilo, trifluorometoxi, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, ureido, C,.¢alquilo, C,.¢alquenilo, C,¢alquinilo, C,.
¢alcoxi, Cjealcancilo, C,salcanoiloxi, N-(Cisalquil)amino, NN-(C,.
¢alquilamino, C,alcanocilamino, N-(C,salquil)carbamoilo, N,N-(C,.
ﬁalquil)zcarbanioilo, N-(C,.¢alquil)-N-(C,_alcoxi)carbamoilo, Ci.
¢alquilS(O), en donde 2 es 0 a 2, C,galcoxicarbonilo, C,.
salcoxicarbonilamino, N{(C,salquil)sulfamoilo, N,N-(C, salquil);sulfamoilo,
Ci-¢alquilsulfonilamino, C-salquilsulfonil-N-(C; ¢alquil)amino, C..
scicloalquilo, arilo y grupo heterociclico; en donde P, S y Q pueden
sustituirse independiente y opcionalmente por uno o mds grupos
seleccionados de V y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de U;

V se selecciona de halo, litro, ciano, hidroxi,. trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N,N-dimetilcarbamoilo, N.N-dietilcarquoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-
etilsulfamoilo, morfolino, morfolinocarbonilo, N-bencilcarbamoilo, y 4-
hidroxipiperidinocarbonilo;

R, T y U se seleccionan independientemente de C;4alquilo, C,.
salcanoilo, C,4alquilsulfonilo, C,.alcoxicarbonilo, carbamoilo, N-(C,.
salquil)carbamoilo, N, N-(C;_4alquil)carbamoilo, fenilo, bencilo,
benciloxicarbonilo, benzoilo y fenilsulfonilo en donde R, T y U pueden
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sustituirse opcional e independientemente en carbono por uno o més grupos

seleccionados de V;

o su sal de aceptacién farmacéutica o éster hidrolizable in vivo; con las

condiciones:

i) cuando -X- Y-Z- es -S-CH=CH-, R>{CR'R?),- no puede ser amino, 1-

fenil-5-metil-1H-1,5-benzodiazepin-2,4(3H,5H)dion-3-ilo, 1-metil-5-fenil-

2-oxo-2,3-dihidro-1H-benzo(E)(1,4)diazepin-3-ilo, 2-(4-fenil-1,2,5,6-

tetrahidropirid-1-il)etilo, 3-(4-fenil-1,2,5,6-tetrahidropirid-l-il)propilo, 2-(4-

fenilpiperazin-1-il)etilo, 2-(N-metilamino)etilo, 2-morfolinoetile o 2-(N-

metil-N-bencilamino )etilo;

ii) cuando -X-Y-Z- es -CH=CH-S-, R>(CR'R?),- no puede ser amino o I-

metil-5-fenil-2-oxo-2,3-dihidro-1H-benzo(E)(1,4)diazepin-3-ilo;

iii) cuando -X-Y-Z- es -CH=C(SO;NHy)-S-, R*(CR'R%),- no puede ser

metilo isobutilo; y

iv) cuando -X-Y-Z- es como se defini6 inicialmente, n es 1, R!

arilmetilo, arilmetilo sustituido, (grupo heterociclico)metilo y (grupo

heterociclico)metilo sustituido y R® es hidrégeno -entonces R? no es un

grupo -C(=O)-A o un grupo -CH(OH)-C(=O)-A en el cual A es NR'R'-

NR'CH;CH;OR", 0

R N
o \ (CH,)n;: \(GHalﬂ Xﬂ' \ (CI-I,)N;:‘

cada R* y R® es independientemente hidrégeno o -C,-Csalquilo;

cada R? es independientemente hidrégeno C;-Csalquilo, C,-Csalcoxi,
arilo, arilo sustituido, heteroarilo, o heteroarilo sustituido;

cada R® es independientemente hidrégeno -C(=0)OB', -OR", -SR", o
-NR'R"; y cada n es independientemente 1-3, y

X' es NR", -CHy-, 0 6 S.
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2.  Un compuesto de formula (I) de acuerdo con reivindicacién 1 en
donde: _

-X-Y-Z- se selecciona de -8-CR*=CR’- 6 -CR*=CR’-S-;

en donde R* y R’ se seleccionan independientemente de hidrégeno, halo,
nitro, ciano, hidroxi, fluorometilo, difluorometilo, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cietlquilo, Ciealquenilo, C,.calquinilo, C,ealcoxi, C,¢alcanoilo, C,.
alcanoiloxi, = N-(Ciealquillamino,  NN-(Cialquillsamino,  C,.
calcanoilamino; N-(C,alquil)carbamoilo, .N,N-(C,.salquil),carbamoilo, C,.
alquilS(0O), en donde a es 0 a 2, Cjelcoxicarbonilo, C,.
salcoxicarbonilamino, N<{C,alquil)sulfamoilo, N,N-(C, salquil);sulfamoilo,
Ci-¢alquilsulfonilamino y C, 4alquilsulfonil-N-(C,_¢alquil)amino;

nes(;

R? es un grupo -E-F-G-H;

en donde E, F y G son cada uno un enlace directo;

H es un Cj jocicloalquilo que se fusiona opcionalmente a un anillo
benz en donde H puede sustituirse opcionalmente en carbono por uno o més
grupos S que se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometilo, trifluorometoxi, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, ureido, C,4alquilo, C,salquenilo, C,alquinilo, C,.
alcoxi, C,ealcanoilo, C,alcanciloxi, N+(Cyealquil)lamina, N.N-(C,.
salquil)amino, C,ealcanoilamino, N-(C,¢alquil)carbamoilo, NN-(C,.
calquil),carbamoilo, N-(C,.¢alquil)-N-(C,.salcoxi)carbamoilo, C.
¢alquilS(O), en donde a es 0 a 2, C,salcoxicarbonilo, C,.
galcoxicarbonilam-ino, N-(C,_gelquil)sulfamoilo, N, N-(C,alquil);sulfamoilo,
C..¢alquilsulfonilamino, C,.¢alquilsulfonil-N-(C,_¢alquil)amino, Cs.
scicloalquilo, grupos arilo y heterociclico; en donde S puede sustituirse
opcionalmente por uno o mas grupos seleccionados de V;

V se selecciona de halo, litro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi; metilamino, etilamino, dimetilamino,

dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-

MY
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etilcarbamoilo, N,N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-metil-N-

etilcarbamoilo, metiltio, étiltio, metilsulfinilo, etilsulfinilo, mesilo,

etilsulfonil, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-

etilsulfamoilo, N, N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-

etilsulfamoilo, morfolino, morfolinocarbonilo, N-bencilcarbamoilo, y 4-

hidroxipiperidihocarbonilo;

o su sal de aceptacién farmacéutica.

3.  Un compuesto de formula (I) como se reivindica en la reivindicacién
1 en donde:

-X- Y -Z- se selecciona de -S-CR*=CR’- 6 -CR*=CR>-S-;

en donde R* y R® se seleccionan independientemente de hidrégeno
halo, litro, ciano, hidroxi, fluorometilo, difluorometilo, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cielquilo, C,ealquenilo, Cjealquinilo, C,ealcoxi, C,salcanoilo, C,.
salcanoiloxi, N-(C,4alquil)amino, N,N-(C,.galquil);amino, Ci.
calcanoilamino, N-(C,alquil)carbamoilo, N,N-(C,.calquil);carbamoilo, C,.
«alquilS(O), en donde a es 0 a 2, C,galcoxicarbonilo, C,.
salcoxicarbonilamino, N-(C,.salquil)sulfamoilo, N,N-(C,¢alquil),sulfamoilo,
Ci-selquilsulfonilamino y C,_¢alquilsulfonil-N- (C,4alquil)amino;

nes (; -

R? es un grupo -E-F-G-H;

en donde E, F y G son cada uno un enlace directo; y

H es una amida ciclica de férmula

\QH»I
NH
~N (C

Enelcualkes0,1263yles0,1,263talquelasumadekyles263y
en donde uno de los 4tomos de carbono regidos por k 6 1 puede

reemplazarse por azufre y en donde H se sustituye opcionalmente en

B0
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carbono por uno o més grupos seleccionados de S y pueden sustituirse

opcionalmente en forma independiente en nitrégeno por un grupo

seleccionado de T;

S se selecciona de halo, nitro, ciano, hidroxi, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Ciealquilo, C,ealquenilo, Cpealquinilo, Cjealcoxi, Cyalcanoilo, C;.
salcanoiloxi, N-(Calquil)amino, N,N-(C\¢alquil);amino, Ch.
calcanoilamino, N<{C salquil)carbamoilo, N,N-(C;.salquil),carbamoilo, N-
(Cialquil)-N-(C,_¢alcoxi)carbamoilo, C;4alquilS(O), endonde aes 0a 2, C
1alcoxicarbonilo, C;_salcoxicarbonilamino, N-(C, salquil)sulfamoilo, N,N<
Cisalquil}sulfamoilo, C,¢alquilsulfonilamino, C|.¢a:lquilsulfonil-N-(C|.
salquil )amino, Cjgcicloalquilo, grupos arilo y heterociclico; en donde S
pueden sustituirse independiente y opcionalmente por uno o més grupos
seleccionados de V y en donde si dicho grupo heterociclico contiene una
mitad -NH- ese nitrogeno puede sustituirse opcionalmente por un grupo
seleccionado de U; ’

T y U se seleccionan independientemente de C,4alquilo, C,.
salcanocilo, C,alquilsulfonil, C,alcoxicarbonilo, carbamoilo, N~C,.
salquil)carbamoilo, N,N-(C,4alquil)carbamoilo, fenilo, bencilo,
benciloxicarbonilo, benzoilo y fenilsulfonilo en donde R, T y U pueden
sustituirse independiente y opcionalmente por uno o mads grupos
seleccionados de V;

V se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, écetoxi, metilamino, etilamino, dimetilamino,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N,N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
etilsulfonil, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-
etilsulfamoilo, morfolino, morfolinocarbonilo, N-bencilcarbamoilo y 4-

hidroxipiperidinocarbonilo;

4/
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o su sal de aceptacidn farmacéutica o éster hidrolizable in vivo.

4.  Un compuesto de formula (I) como se reivindica en la reivindicacién
1 en donde:
-X- Y -Z- se selecciona de -S-CR*=CR’- 6 -CR*=CR>-S-;

en donde R* y R® se seleccionan independientemente de hidrégeno halo o
C,sslquilo.

nesl;

R' es hidrégeno o arilC, ¢alquilo;

R? se selécciona de un grupo -E-F-G-H;

en donde E, F y G son cada uno un enlace directo;

H es un grupo heterociclico insaturado de 5 miembros que contiene
por lo menos un étomo de nitrégeno y uno o dos atomos de anillo
seleccionados de oxigeno y azufre y en donde H puede sustituirse
opcionalmente en carbono por uno o mas grupos S que se seleccionan
independientemente de halo, nitro, ciano, hidroxi, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cisalquilo, Cyealquenilo, C,g¢alquinilo, Ciealcoxi, C,¢tlcanoilo, C,.
salcanoiloxi, , N-(C,ealquil)amino, N,N-{C,¢alquil)amino, Ch.
salcanoilamino, | N-(C,_salquil)carbamoilo, N,N-(C,alquil),carbamoilo, N-
(C,.salquil)-N-(C,_¢alcoxi)carbamoilo, C,4alquilS(O), en donde a es 0 a 2,
Cisalcoxicarbonilo, C¢alcoxicarbonilamino, N -(C,ealquil)sulfamoilo,
N,N-(C,¢alquil)sulfamoilo, C,salquilsulfonilamino, C,¢alquilsulfonil-N-
(Cl.salquil)amin.o, C;.gciclo;lquilo y grupos arilo;

R? es hidrdgeno o C,elquilo;

o su sal de aceptacién farmacéutica.

5. Un compuesto de formula (I) como se reivindica en la reivindicacion
1 en donde: -X-Y-Z- se selecciona de -S-CR*=CR’- § -CR*=CR’-S-;
en donde R* y R® se seleccionan independientemente de hidrégeno, halo o

C,.¢alquilo.

A2



WO 02720530 PCT/SE01/01880
-148 -

nes0;

R? es un grupo -E-F-G-H;

en donde E es un enlace directo;

F es metileno;

en donde G es -C(O)NR"-, en donde R" se selecciona de hidrégeno o

Ci.s2lquilo que se selecciona opcionalmente por un grupo V;

H es arilo que puede sustituirse opcionalmente por uno o més grupos
seleccionados de S; |

S se seiecciona de halo, nitro, ciano, hidroxi, trifluorometilo,
trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, ureido,
Cietlquilo, Cjealquenilo, Cygalquinilo, Cl-6alcoxi, C,salcanoilo, C,.
salcanoiloxi, N-(C,¢alquil)amino, N,N-(C,_ealquil);amino, Ci.
salcanoilamino, N-(C,alquil)carbamoilo, N,N-(C,alquil),carbamoilo, N-
(C,-salquil)-N-(C,salcoxi)carbamoilo, C,.¢alquilS(O), en donde a es 0 a 2,
Ci-¢alcoxicarbonilo, C_¢alcoxicarbonilamino, N-(C,.calquil)sulfamoeilo,
N,N<C,alquil),sulfamoilo, C,;salquilsulfonilamino, C;salquilsulfonil-N-
(C,-stlquil)amino, C; gcicloalquilo, grupo arilo y heterociclico; en donde S
puede sustituirse independiente y opcionalmente por uno o més grupos
seleccionados de V;
V se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, MN-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, 'N,N-dimetilcarbamoilo, N,N-dietilcarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
etilsulfonil, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N,N-dimetilsulfamoilo, N,N-dietilsulfamoilo, N-metil-N-
etilsulfamoilo, morfolino, morfolinocarbonilo, N-bencilcarbamoilo, y 4-
hidroxipiperidinocarbonilo;
o su sal de aceptacién farmacéutica.

6.  Un compuesto seleccionado de

24
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2,3-dicloro-5-[N-(2-fenoxietil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[2-(2-tienil)etil]Jcarbamoil }-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[2-(2-metoxifenil)etil]carbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[ N<(2-fenil-1-ciclopropil )carbamoil]-4H-tieno[3,2-5]
pirrol;
2,3-dicloro-5-{N-[2-(4-fluorofenil)etiljcarbamoil } 4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[ N-(N-fenilcarbamoilmetil)carbamoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[(2-piridil)amino]}etil } carbamoil)-4H-tieno[3,2-b
Ipirrol; r
2,3-dicloro-5-{N—[Z-(N—metihnetanosulfonamido)—1-(tiazol-2-
il)etil]carbamoil }-4 H-tieno[3,2-b]pirrol; -
2,3-dicloro-5- {N—[Z-(tiomorfolino JetilJcarbamoil } -4H-tieno[3,2-b]pirrol;
5-[N{benzoilmetil)carbamoil]-2,3-dicloro-4H-tieno[3,2-b]pirrol;
3-cloro-5-[ N{(N-fenilcarbamoilmetil)carbamoil}-4H-tieno[3,2-b]pirrol;
3-cloro-5-{N-[2«(tiomorfolino)etil]carbamoil } -4 H-tieno[3,2-5]

pirrol;

3-cloro-5-{ N-[2-(N-metilmetanosulfonamido)-1-(tiazol-2-il)
etil]carbamoil }-4H-tieno[3,2-b]pirrol;

3-cloro-5-[N-(benzoilmetil Jcarbamoil}-4F-tieno [3,2-b]pirrol;
3-cloro-5-{ N-[2-(2-metoxifenil)etil]carbamoil } -4 H-tieno[3,2-5]

pirrol; '

3-cloro-5-{ N-[2-(2-tienil)etil]carbamoil } -4 H-tieno[3,2-b]pirrol;
3-cloro-5-[ N{(2-fenil-1-ciclopropil)carbamoil]-4/-tieno[3,2-b]
pirrol; '
3-cloro-5-{N-[2-(4-fluorofenil)etil]carbamoil } -4 H-tieno(3,2-5]

pirrol;

3-cloro-5-[N-(2-fenoxietil)carbamoil}-4 H-tieno[3 ,2-b]pirrol;

3-cloro-5- {N-[2'-( 1-fenilmetanosulfonamido)etil]carbamoil } -4 H-tieno[3,2-
blpirrol;
3-cloro-5-[N-(4-0x0-2,3,4,5-tetrahidrobenz[1,5]tialzepin-3-il)carbamoil]-
4H-tieno[3 ,2-b]pirrol;

2-cloro- 5- [N{(benzoilmetil)carbamoil]-4H-tieno[3,2-b]pirrol;
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2-cloro-5-[N-(2-fenil-1-ciclopropil)carbamoil]-4 H-tieno[3,2-5]

pirrol;

2-cloro-5- [N-(N-fenilcarbamoilmetil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2-cloro-5-(N-{2-[(2-piridil)Jamino]etil } carbamoil)-4 H-tieno[3,2-b]pirrol;
2-cloro-5-{N-[2«(2-metoxifenil)etilJcarbamoil }-4H-tieno[3,2-b]pirrol;
2-cloro-5-[N -(2- fenoxietil)carbamoil]-4H-tieno[3,2-b]pirrol;

2-cloro-5-{ N-[2-(2-tienil)etilJcarbamoil } -4 H-tieno[3,2-b]pirrol;
2-cloro-5-{ N-[2-(4-fluorofenil)etilJcarbamoil }-4 H-tieno[3,2-b]pirrol;
2-cloro-5-{N-[2-(N-metilmetanosulfonamido)-1-(tiazol-2-
il)etiljcarbamoil } 4 H-tieno[3,2-b]pirrol;
2-cloro-5-{N-[2-(tiomorfolino)etil]carbamoil }-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(2,3-dimetil-5-oxo- 1 -fenil-2,5-dihidro- 1 H-pirazol-4-
il)carbamoil}-4 H-tieno[3 ,2-b]pirrol;
2,3-dicloro-5-[N-(4-sulfamoilfenilmetil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(2-hidroxi-1-fenetil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N{(2-[3-trifluorometilpirid-2-il)amino]etil }carbamoil]-4 H-
tieno[3,2-b]pirrol; '

2,3-dicloro-5-{ N-[3-(5-tetrazolil)propil]carbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(5-oxo-3-fenil-4,5-dihidroisoxazol4-il)carbamoil}-4 H-
tieno[3,2-b]pirrol;

2,3-cloro-5-[ N<(5-hidroxi-2-0x0-2,3,4,5-tetrahidro-1 H-benz[ b]Jazepin-4-
il)carbamoil]-4H-tieno[3,2-b]pirrol;

2-cloro-5-{ N-[3-(benciloxicarbonilamino)propil]carbamoil}-4H-tieno{3,2-b
Ipirrol;

2,3-dicloro-5-{ N-[(4-dimetilaminofenil)metilJcarbamoil } -4 H-tieno[3,2-b
Jpirrol;

5-[N-(1-bencil-2-hidroxietil)carbamoil]-2,3-dicloro-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[2-(fenilamino)etil] carbamoil }-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-(B-(R)hidroxifenetil-a-metilfenetil) carbamoil)

-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(B-hidroxifenetil)carbamoil)-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[2-(4-hidroxifenil)etillcarbamoil } 4 H-tieno[3,2-b]pirrol;
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2,3-dicloro-5-{ N-[(benzimidazol-2-il)metil]carbamoil } -4 H-tieno[3,2-b
Jpirrol;

2,3-dicloro-5-{ N-[2-(4-clorofenil)-2-hidroxi-1-(metoxicarbonil)
etiljcarbamoil }-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{N~(imidazo[1,2-a]pirid-2-il)carbamoil } -4 H-tieno[3,2-b
Jpirrol;

5-{N-[(benztiazol-2-il)metil]carbamoil }-2,3-dicloro-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5- {N-[(6-trifluorometilpirid-3-il)metiljcarbamoil}-4H-
tieno[3,2-b]pirrol; '
2,3-dicloro-5-{ N-(2-[(2-piridazinil)metil]carbamoil } -4 H-tienof3,2-b]pirrol;
2,3-dicloro-5-{ N-[N<2-hidroxi-3-fenoxipropil)carbamoilmetil]
carbamoil}-4H-tieno[3,2-b]pirrol;

2,3-dicloro-5- { N-[N-(3-metilisotiazol-5-1)carbamoilmetiljcarbamoil}

-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{N-[2«(piridazin-3-iloxi)etilJcarbamoil } -4H-tieno[3,2-b
Ipirrol;

2-cloro-5-(N-{2-[(3-trifluorometilpirid-2-il)amino]etil } carbamoil }-4
H-tieno [3,2-b]pirrol;
2,3-dicloro-5-{N-[2-(4-sulfamoilfenil)etilJcarbamoil } -4 H-tieno[3,2-
b]pirrol;

2,3-dicloro-5-{ N-[2-(2-piridil)etil]carbamoil }-4 H-tieno{3,2-b]pirrol;
2,3-dicloro-5-{ N<(2-[1-hidroximetil-2-(4-imidazol)etilJcarbamoil } -4 H-
tieno[3 ,2-b]pirrol;

2,3-dicloro-5-{ N-(2-[(3-quinolil)metilJcarbamoil } -4 H-tieno[3,2-b]pirrol;
5-{ N-[3-(4-acetamidofenoxi)-2-hidroxipropil]carbamoil }-4H-tieno[3,2-5
Jpirrol;

2,3-dicloro-5-{ N-[3(N-metilsulfonilcarbamoil)propil]carbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(2-{[2-(guanidino)tiazol-4-iljmetiltio} etil)
carbamoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-[2-(2,4-dioxoimidazolidin- I -il}etil)carbamoil]-4 H-
tieno[3,2-b]pirrol;
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5-{N-[2-benciltio-1-(hidroximetil)etil]carbamoil }-2,3-dicloro-4 H-tieno[3,2-
blpirrol;
2,3-dicloro-5-[N-[2-(dimetilaminosulfonilamino)etil)carbamoil]-4 H-
tieno[3,2-b]pirrol; :
2,3-dicloro-5-{ N-[(6-metoxipirid-3-il)metil}jcarbamoil } -4 H-tieno[3,2-b
Jpirrol; '
(S)-2,3-dicloro-5-[N-(2-oxo-3-fenil-2,3,4,5-tetrahidrooxazol-5-il)metil
}carbamoil)-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[3-(carbamoilmetil)fenoxi]etil } carbamoil}-4 H-
tieno[3,2-b]pirrol;
5-(N-{[6-(benzo[ 1,3]dioxol-5-i)-4-metilmorfolin-2-il]metil } carbamoil)-
2,3-dicloro4H-tieno[3,2-b]pirrol;
5-(N-bencilcarbamoil)- 2,3-dicloro-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-fenetilcarbamoil)}-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(3-fenilpropil)carbamoil]-4A-tieno[3,2-5]pirrol;
2,3-dicloro-5-{N-[2-(2-hidroxifenil)etilJcarbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N<(a,a-dimetilfenetil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(1-fenilciclobutil)metil)carbamoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(B-metilfenetil)carbemoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-(1,2,3,4-tetrahidronaft-2-il)carbamoil]-4 A-tieno[3,2-5
Ipirrol;
5-[N<{N-bencilcarbamoilmetil)carbamoil}-2,3-dicloro4H-tieno[3,2-b]pirrol;
5-[N-(N-bencil-N-metilcarbamoilmetil)carbamoil]-2,3-dicloro-4F/-
tieno[3,2-b]pirrol; i
2,3-dicloro-5-[N-(N-metil-N-fenilcarbamoilmetil)carbamoil-4 H-tieno[3,2-
b]pirrol; ' |
2,3-dicloro-5-{ N-[N{(2-cianoetil}-N-fenilcarbamoilmetil)
carbamoil-4H-tiFno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[N-(4-metoxifenil)carbamoilmetil]carbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[N-(4-fluorofenil)carbamoilmetil]carbamoil } -4 H-
tieno[3,2-b]pirrol; .
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2,3-dicloro-5-{ N-[N-(4-nitrofenil)carbamoilmetil]carbamoil }-4H-tieno[3,2-
b]pirrol; |
2,3-dicloro-5- {N—[N-(2,6—dimetilfeni1jcarbmnoiImetil]carbamoil}-4H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[N-metil-N-(4-metilfenil)carbamoilmetil]
carbamoil }-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5- { N-[ N-metil-N-(3-metilfenil)carbamoilmetil]
carbamoil }-4H-tieno[3,2-b]pirrol; '
2,3-dicloro-5-{N-[N-(3-clorofenil)}-N-metilcarbamoilmetiljcarbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[N-(2-hidroxietil)-N-fenilcarbamoilmetil]carbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[N{1,1-dimetil-2-hidroxietil)carbamoilmetil]carbamoil } -
4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-{N-(2-hidroxietil)-¥-metilcarbamoilmetiljcarbamoil } 4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[N-(2-hidroxietil)carbamoilmetilJcarbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5- { N-[N-(3-hidroxipropil )}carbamoilmetil]carbamoil } 4 H-
tieno[3,2-b]pirrol; _
2,3-dicloro-5-{ N-[N<(4-hidroxibutil)carbamoilmetil]jcarbamoil }-4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N- { N-[bis(hidroximetil)metil]carbamoilmetil } carbamoil)-
4H-tienof3,2-b]pirrol;
2,3-dicloro-5- {N—[N—(Z,S-dihidroxipropil)carbamoilmetil}carbamoil)-4H-
tieno[3,2-b]pirrol;
2,3-dicioro—5-{N—[N-(4-hidmximetilfenil)carbamoilmetil}carbamoil)-4H-
tieno[3,2-b]pirrol;
2,3-dicloro-5- {N-[N-(5-isoquinolil)carbamoilmetil}carbamoil)-4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[ N-(3-hidroximetil)fenil]carbamoilmetiljcarbamoil } -4 H-
tieno[3,2-b]pirrol;
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2,3-dicloro-5-(N-{N-[4«(2-hidroxietil)fenil]carbamoilmetil ) carbamoil)-4 H-
tieno[3,2-b]pirrol;
2,3dicloro-5-{ N-[N~(2,4-difluorofenil}-N-metil-carbamoilmetil]
carbamoil}-4H-tieno[3,2-5]pirrol;
2,3-dicloro-5-{N-[(1,2,3,4-tetrahidro-1-quinolil)carbamoilmetil }
carbamoil)-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-|[ N<(2-cianoetil)}-N-metilcarbamoilmetiljcarbamoil } 4 H-
tieno[3,2-b]pirrol; '
2,3-dicloro-5-{ N-[N-(4-hidroxipiperidino)carbamoilmetil } carbamoil)-4 H-
tienof3,2-b]pirrol;
2,3-dicloro-5-[N-(N-ciclopentilcarbamoilmetil)carbamoil]-4 H-tieno[3,2-b
Ipirrol; '
2,3-dicloro-5-[N<(N-isopropilcarbamoilmetil Jcarbamoil]-4 H-tieno[3,2-
b]pirrol;
2,3-dicloro-5-[N-(N-isopropil-N-metilcarbamoilmetil)carbamoil]-4 H-tieno
[3,2-b]pirrol;
2,3-dicloro-5-[ N-(tiomorfolinocarbonilmetil)carbamoil -4 H-tieno[3,2-b
Jpirrol;
2,3-dicloro-5-[ N-(morfolinocarbonilmetil)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{N-[(1,1-dioxotiomorfolino)carbonilmetil]carbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-{ N-[(1-oxotiomorfolino)carbonilmetil]carbamoil } -4 H-
tieno[3,2-b]pirrol; ) -
2-cloro-5-[ N-(2-indanil)carbamoil]-6 H-tieno{2,3-b]pirrol;
5-[N«(benz[1,2]oxazol-3-ilmetil)carbamoil]-2,3-dicloro-4 H-tieno[3,2-
blpirrol;
2,3-dicloro-5-(N- {2—[2-(hidroximetil)fenil]etil}carbamoil)—4H—tieno[3,2—
blpirrol;
2,3-dicloro-5- {IY-[(4-feniIisoxasol-3-ilmetil)carbamoil}-4H-tieno[3,2-
b]pirrol; .
2,3-dicloro-5-(N-{2-[2-(2-morfolinoetoxi)fenil]etil } carbamoil }-4 A-
tieno[3,2-b]pirrol;
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2,3-dicloro-5-(N-{2-[2-(metoxicarbonilmetoxi)fenil]etil } carbamoil }-4 H-
tieno[3,2-4]pirrol;
5-[N-{2-[2-(carboximetoxi)fenil]etil } carbamoil]-2,3-dicloro-4 H-tieno[3,2-
blpirrol; :
2,3-dicloro-5-{N-[2-(3-metoxifenil)etil]carbamoil } -4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-{N-(2-ox0-1,2,3,4-tetrahidroquinol-3-il)carbamoil } -4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2-(2-metoxietoxi)fenil]etil} carbamoil)-4 H-tieno[3,2-
b]pirrol; .
5-(N-{2-[2-(carbamoilmetoxi)fenil]etil } carbamoil)-2,3-dicloro-4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2-(N-metilcarbamoilmetoxi)fenil]etil } carbamoil }-4 H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2-(N, N-dimetilcarbamoilmetoxi)fenil]etil } carbamoil)-
4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2(morfolinocarbonilmetoxi)fenil]etil} carbamoil)-4 H-
tieno[3,2-b]pirrol;
5-(N-{2-[2-(N-bencilcarbamoilmetoxi)fenil]etil } carbamoil)-2,3-dicloro-4H-
tieno[3,2-b]pirrol;
2,3-dicloro-5-(N-{2-[2{(4-hidroxipiperidinocarbamoilmetoxi)fenil)
etil}carbamoil)-4H-tieno[3,2-b]pirrol;
(S)-2-cloro-5-{N-[a~(5-etoxicarbonil-1,3,4-oxadiazol-2-il)fenetil
Jcarbamoil }-6H-tieno[2,3-b]pirrol;
(S)-2-cloro-5-{ N-{a-(4-metoxicarboniloxazol-5-il }fenetil]carbamail } -6 H-
tieno[2,3-b]pirrol;
2-cloro-5-{ N-[a-(3-piridil)fenetil]carbamoil } -6 H-tieno[2,3-b]pirrol;
2,3-dicloro-5-{ N-[a-(3-piridil)fenetil)|carbamoil }-4H-tieno{3,2-b]pirrol;
(8)-2-cloro-5-{N-[a-(3-fenil-1,2,4-oxadiazol-5-il)fenetiljcarbamoil } -6 H-
tieno[2,3-b]pirrol;
2,3-dicloro-5-[ N-(1-hidroxiindan-2-il)carbamoil]-4 H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N-((1S,25)-1-hidroxiindan-2-il)carbamoil]-4H-tieno[3,2-
b]pirrol;
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2,3-dicloro-5-[N-((1R,2R)-1-hidroxiindan-2-il)carbamoil]-4 H-tieno[3,2-
blpirrol;
2-cloro-5-[N<1-hidroxiindan-2-il)carbamoil]-6 H-tieno[2,3-b]pirrol;
2,3-dicloro-5-[N-(1-hidroxi-1,2,3,4-tetrahidronaft-2-il)carbamoil ]-4 /-
tieno[3,2-5]pirrol;
2,3-dicloro-5-[ N-(6-fluoro-1-hidroxiindan-2-il)carbamoil]-4 H-tieno[3,2-
b]pirrol;
2,3-dicloro-5-[N-(7-metoxi-1-oxo-1,2,3,4-tetrahidronaft-2-il)carbamoil]-
4H-tienof3,2-b]pirrol;
2,3-dicloro-5-[ N-(2-indanil)carbamoil]-4H-tieno[3,2-b]pirrol;
2,3-dicloro-5-[N(3-metilisoxazol-5-il)metilJcarbamoil]-4 H-tieno[3,2-b
Ipirrol; _
2,3-dicloro-5-[N-(4-hidroxi-1,1-dioxotetrahidrotiofen-3-il)carbamoil]-4 H-
tieno [3,2-b]pirrol;
2,3-dicloro-5N-{N-metil-N-[(1-oxo-1,2,3,4-tetrahidronaft-2-il)
metilJcarbamoilmetil }carbamoil)-4 H-tieno[3,2-b]pirrol;
2-cloro-5-[N-(2-oxo0-1,2,3,4-tetrahidroquinol-3-il)carbamoil}-6 H-tieno{2,3-
blpirrol; '
2-cloro-5-[N-(1,2,3,4-tetrahidroquinol-3-il)carbamoil]-6 H-tieno[2,3-4
Ipirrol;
2-cloro-5-[N-(1-metil-2-0x0-1,2,3,4-tetrahidroquinol-3-il)carbamoil -6 H-
tieno[2,3-b]pirrol;
2-cloro-5-[ N<(3-0x0-2,3,4,5-tetrahidro-1 H-benz[2]azepin-4-il)carbamoil]-
6H-tieno{2,3-b]pirro};
2,3-dicloro-5-[ N-(1-metoxiindan-2-il)carbamoil]-4H-tieno [3,2-b]pirrol;
2,3-dicloro-5-(N-{1-[N-(1,] -dimetiletoxi)carbonilamino]indan-2-il
}carbamoil)-4H- tieno[3,2-b]pirrol;
5-[N-(1-aminoindan-2-il)carbameil]-2,3-dicloro-4 H-tieno{3,2-b]pirrol;
5-[N-(1-acetamidoindan-2-il)carbamoil]-2,3-dicloro-4H-tieno[3,2-b] pirrol;
2,3-dicloro-5-{ N-[1-(metanosulfonamido)indan-2-il]Jcarbamoil } -4 H-
tieno[3,2-b]pirrol;

v
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2,3-dicloro-5-{ N-[1{(N-metilacetamido)indan-2-il]carbamoil } -4 H-
tieno[3,2-b]pirrol; o su sal de aceptacién farmacéutica.

7. Una composicion farmacéutica que comprende un compuesto de la
formula (I) como se reivindica en una cualquiera de las rt;ivindicaciones 1-
6, o su sal de aceptacioén farmacéutica o éster hidrolizable in vivo, como se
define mds arriba en el texto en asociacién con un diluyente o portador de
aceptacion farmacéutica.

8. El uso de un compuesto de la férmula como se reivindica en una
cualquiera de las reivindicaciones 1 a 6 o su sal de aceptacion farmacéutica

o éster hidrolizable in vivo como un medicamento.

9.  El uso de un compuesto de la formula como se reivindica en una
cualquiera de las reivindicaciones 1 a 6 o su sal de aceptacion farmacéutica
o éster hidrolizable in vivo, como se define més arriba en el texto en la
manufactura de un medicamento para uso en la produccion de un efecto
inhibidor de glucégeno fosforilasa en un animal de sangre caliente tat como

un hombre,

A2
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1. X Reivindicaciones Nos: 8
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véase hoja siguiente

2. [0 Retvindicaciones Nos.:
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3. [ Relvindicaciones Nos.:

porque son relvindicacionss dependiantes y no estin redactadas de acuardo con las frases segunda y tercera de la
regia 8.4(a).
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3. OO como stic algunos de los honorarios requaridos de bilaqueda adicional fueron pagados oportunamante por el

solicitants, sate informe de biisqueda Intemacional cubre Gnicaments aquellas reivindicaciones para las cuales se
pagaron honorarios, especificamente las reivindicaciones Nos.:

4. [ Nose pagaron oportunamente los honomrios requeridos de bisqueda adicional por el solicitanta. En consecuencia,
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Bi:yclicpynolylumideusghmogmpbnpboryh_seinhibitom

The present invention relates to heterocyclic amide derivatives, pharmaceutically
acceptable galts and in vivo hydrolysable esters thereof. These heterocyclic amides possess
glycogen phosphorylase inhibitory activity and accordingly have value in the treatment of
disease states associated with increased glycogen phosphorylase activity and thus are
potentially useful in methods for the treatment of a warm-blooded animal such as man. The
invention also relates to processes for the mamfacture of said heterocyclic amide derivatives,
to pharmacentical compositions containing themn and to their use in the manufacture of
medicaments to inhibit glycogen phosphorylase activity in a warm-blooded animal such ag
Iman.

The liver is the major organ regulating glycaemia in the post-absorptive state.
Additionally, although having 2 gmaller role in the contribution to post-prandial blood glucose
levels, the response of the liver to exogenous sources of plasma glucose is key to an ability to
maintain cuglycacmia. An increased hepatic glucose output (HGO) is considered to play an
important role in maintaining the elevated fasting plasma glucose (FPG) levels seen in type 2
diabetics; particularly those with a FPG >140mg/dl (7.8mM). (Weyer et al, (1999), J Clin
Invest 104: 787-794; Clore & Blackgard (1994), Diabetes 43: 256-262; De Fronzo, R. A., ¢t
al, (1992) Diabetes Care 15; 318 - 355; Reaven, G.M. (1995) Disbetologia 38; 3-13).

Since current oral, anti-diabetic therapies fail to bring FPG levels to within the normal,
non-disbetic range and since raised FPG (and glycHbA I¢c) levels are risk factors for both
macro- (Charles, MLA. et a] (1996) Lancet.348, 1657-1658; Coutinho, M. et al (1999)
Diabetes Care 22; 233-240; Shaw, J.E. et al (2000) Diabetes Ceare 23, 34-39) and
micro-vascular disease (DCCT Research Group (1993) New. Eng. J. Med. 329, 977-986); the
reduction and normalisation of elevated FPG levels remains a treatment goal in type 2
diabetes.

It has becn estimated that, after an ovemight fast, 74% of HGO is derived from
glycogenolyzis with the remainder derived from gluconeogenic precursors (Hellerstein et al
(1997) Am J Physiol, 272: E163). Glycogen phosphorylase is a key enzyme in the generation
by glycogenolysis of glucose-1-phosphate, and hence glucose in liver and also in other tissnes
such as macle and nearonal tissue.

Liver glycogen phosphorylase activity is elevated in diabetic animal models including

. the db/db mouse and the fa/fa rat (Aiston S et al (2000). Diabetalogia 43, 589-597).
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Inhibition of hepatic glycogen phosphorylase with chlaroindole inhibitors (CP91149
and CP320626) has been shown to reduce both glucagon stimnlated glycogenolysis and
glucose output in hepatocytes (Hoover et al (1998) I Mod Chem 41, 2934-8; Martin et al
(1998) PNAS 95, 1776-81, WO 96/39384 and WO 96/39385). Additionally, plasma ghicose
concentration is reduced, in a dose related manner, in db/db and ob/ob mice following
treatment with these compounds,

Studies in conscious dogs with glucagon challenge in the absence and presence of
another glycogen phosphorylase inhibitor, Bay K 3401, also show the potential utility of sach
agents where there is elevated circolating levels of gincagon, as in both Type 1 and Type 2
diabetes. In the presence of Bay R 3401, hepatic glucose output and arterial plasma glucose
levels following & glucagon challenge were reduced significantly (Shiota et al, (1997), Am J
Physiol, 273: E868).

ES 2,081,747 discloses that certain amide derivatives of 4H-thieno[3,2-b]pyrroles and
4H-thieno[2,3-b]pyrroles are CCK antagonists and are useful in the treatment of gastric
secretion disorders and in the regulation of appetite. The compounds disclosed in this
document are disclaimed from the compound claims of the present invention.

US 3,706,810 discloses that certain N-(aminoalkyl) derivatives of thieno[3,2-
blpymole-5-carboxamide are useful as analgesic and anti-depressant agents. The compounds
disclosed in this document are disclaimed from the compound claims of the present invention.

US 4,751,231 discloses that certain thieno[2,3-b]pyrrole-5-sulfonamides are useful in
the treatment of elevated intraocular pressure and glancoma. Certain amides are disclosed 28
intermediates. The compounds disclosed in this document are disclaimed from the componnd
claims of the present invention. .

US 4,794,120 discloses 4H-thieno[3,2-b]pyrrole-5-carboxylic acid hydrazide and 6H-
thieno[2,3-b]pyrrole-5-carboxylic acid hydrazide as intermediates in the preparation of
carresponding (5-nitro-2-furanylymethylenehydrazides which are antibacterials, fungicides
and protozoacides. The compounds disclosed in this document are disclaimed from the
compound claims of the present invention.



10

16

Y

WO 02/20530 PCT/SE01/01880

Co-pending application EP 1088824 discloses that a compound of Formula A:
a sterecisomer, pharmacentically acceptable salt or prodrag thereof, or a pharmaceutically

acceptable salt of the prodrug,
wherein
Q is aryl, substituted aryl, heteroaryl, or substitnted heteroaryl;
each z and X are independently (C, CH ar CH3), N, O or S;
X' is NR®, -CHz-, O or S;
each — is inflependently a bond or is absent, provided that both — are not
simmitaneously bonds; .
R! is hydrogen, halogen, -OC)-Caalkyl, -SCi-Cyalkyl, -Cr-Caalkyl, -CFs, -NHz-,
-NHC,-Cyalkyl, -N(C1-Cyalkyl)y, -NO,, -CN, -CO.H, -C0,C,-Cgalkyl,
-Cxr-Caalkenyl, or —C-Cyalkynyl;
each R* and R is independently hydrogen or ~C;-Caalkyl;
Yis

ar absent;

R? and R? are independently hydrogen, balogen, -C;-Csalkyl, -CN,
-C=C-8i(CHs)s, ~0OC,-Csalkyl, -SC;-Cyalkyl, -CFs, -NHa, -NHC,-Csalkyl,
-N(C;-Cslkyl)z, -NOg, -COsH, -CO;C;-Caalkyl, -C;-Csalkenyl, or
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~Cz-Caalkynyl, or R? and R® together with the atoms on the ring to which they are
attached form a five or six membered ring containing from O to 3 heteroatoms and
from 0 to 2 double bonds;

R'isC(=0)}-A;

A is -NRRY, -NR"CH,CH,OR",

. (GHz)n>(R B N/(cHz)n>§F1!" o /(CH,)|'><|: |
\. (cHg-jze \(CHz)n >( R° \ (CHn""R*

each RY i independently hydrogen, C;-Calky), Cy-Caalkoxy, aryl, substituted aryl,
het:rouyl, or substmmd heteroaryl;
R° is independently hydrogen, -C(=0)OR" -OR", -SR®, or -NR*R®", and each n is

independently 1-3,
are useful in treating diabetes, insulin resistance, diabetic neuropathy, dnbeucnuphropathy

diabetic retinopathy, cataracts, hyperglycemia, hypercholesterclemia, hypertension,
hyperinsulinemia, hyperlipidemia, atherosclerosis, or tissue ischemia. These compounds are
disclaimed from the present application.

The heterocyclic amides of the present invention possess glycogen phosphorylase
inhibitory activity and accordingly are expected to be of nse in the treatment of type 2
diabetes, insulin resistance, syndrome X, hyperinsulinaemia, hyperglucagonacmia, cardiac
ischaemia and obesity, particularly type 2 diabetes.

The present invention provides a compound of formula (T):

(]

wherein:
-X-Y-Z- i5 selected from -S-CR*=CR’., -CR*=CR>.§-, -O-CR*=CR’-, -CR*=CR*-0-,
-N=CR*-S-, -8-CR*=N-, -NR.-CR*=CRY- and -CR*=CR’-NR’-;
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wherein R* and R® are independently selected from hydrogen, halo, nitro, cyano,
hydroxy, fluoromethyl, difiuoromethyl, triflnoromethyl, triflnoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, weido, Cy.¢alkyl, C; salkenyl, C; salkymyl, C; salkoxy,

C; ealkanaoyl, C, salkanoyloxy, N{C; salkyl)amino, N,N<C;.salkylyamino,
Ciealkanoylamino, N<C,.¢alkyl)carbamoyl, N,N~(C,.alkyl);carbamoyl, C,5alkylS(O),
wherein a is 0 to 2, C;.salkoxycarbonyl, C;galkoxycarbonylamino, N<(C,.salkyl)sulphamoyl,
N,N«C,salkyl);sulphamoyl, C,.salkylsulphonylamino and
C,-salkylsulphony}-N(C;.calkyl)amino;

R¢ is hydrogen or C;.alkyl; _

R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carbaxy, carbamoyl,
mercapto, sulphamoyl, ureido, C;.salkyl, C; salkenyl, C;.¢alkynyl, C; salkoxy, C;salkanoyi,
C-ealkanoyloxy, N~(C;-salkyl)amino, N,N~(C;.salkyl),amino, C,salkanoylamino,
NAC;.galkyl)carbamoyl, N, N-(Cy2lkyl),carbamoyl, Cy.alkylS(O), wherein ais 0 to 2,
Cysalkoxycarbonyl, C).stlkoxycarbonylamino, NC;.ealkyl)sulphemoyi,

N NAC;.calkyl),sulphamoyl, C;_salkylsulphonylamino, C;.¢alkylsulphonyl-N«(C; salkyl)amino,
Csscycloalkyl, Cs gcycloalkylC;.galkyl, aryl, arylC, calkyl, heterocyclic group and - :
(heterocyclic group)Ci.alkyl; wherein R' may be optionally substitmted on carbon by one or
more groups selected from P and wherein if said heterocyclic group contains an -NH- moiety -
that nitrogen may be optionally substituted by a group selected from R;

R’ is sclected from hydrogen, halo, nitro, cyano, hydraxy, fincromsthyl,
difluoromethyl, trifluoromethyl, trifluoromethoxy, amino, cerboxy, carbamoyl, mercapto,
sulphamoyl, areido, C,.¢alkyl, C; salkenyl, C3.galkynyl, C1.calkoxy, Cysalkanoyl,
C.galkanoyloxy, N-(C;.salkyl)amino, N,N-(C,.¢alkyl);amino, C;.salkanoylamino,
N-(Cy.qalkyl)carbamoyl, N, NH(C;4alkyl).carbamoyl, N~(C;.salkyl)-N~(C, galkoxy)carbamoyl,
C1.s8lkyiS(O), wherein a is 0 to 2, C;salkoxycarbonyl, C;.galkaxycarbonylamino,
N+(C,.salkyl)sulphsmoyl, N, N<(C;.¢alkyl);sulphamoy], sulphamoylamino,
N<C,.calkyl)sulphamoylamino, N,N-(C.ealkyl),sulphamoylamino, C;¢alkyisulphooylamino,
Ci-ealkylsulphonylaminocarbonyl, Cy-salkylsulphonyl-N«(C, ealkyl)amino and a group
-E-R-G-H;

wherein E and G are independently selected from & direct bond, -O-, -S-, -SO-, -SOz-,
-OC(0)-, -C(0)O-, -C(0)-, -NR"-, -NR*C(0)-, -C(O)NR™, -SO,NR"-, -NR"SOx=-,
-NR'C(O)NR"-, -OC(O)NR", -NR"C(0)O-, -NR"SO;NR"-, -SO,NR'C(0)- and
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-C(O)NR'SOx; wherein R" and R® are independently selected from hydrogen or Cy galkyl
whichisopﬁtmlllysubsﬁmmdbyagwupv;

F is C, galkylene optionally substituted by one or more Q or a direct bond;

H is selected from aryl, Csgcycloalkyl and heterocyclic group; wherein H may be
optionally substituted on carbon by one or more groups selected from S and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from T;

R? is hydrogen or Cy.ealkyl; _

n is selected from 0-4; wherein the values of R! may be the same or different; and
wherein the values of R® may be the same or different;

P, S and Q are independently selected from halo, nitro, cyano, hydroxy,
trifilnoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido,
Ci.salkyl, Csalkenyl, Gy salkynyl, Cy.qalkoxy, C)galkanoyl, C;.salkanoyloxy,
N<(C;.salkyl)amino, N,N-(C,.alkyl),amino, C,salkenoylamino, N<(C;.calkyl)carbamoyl,

N, N<C,alkyD)ycarbamoyl, N~(C,.alkyl)-N~(C, salkoxy)carbamoyl, C, salkylS(Q), wherein a
is 0 to 2, C;.calkoxycarbonyl, C1.ealkoxycarbonylamino, N<(C).salkyl)sulphamoyl,
N,N«C,-ealkyl);sulphamoyl, C,-salkylsulphonylamino, C;-¢alkylsulphonyl-N{C, ¢alkyl)amino,
Csscycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and
independently substituted on carbon by one or more groups selected from V and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from U;

V is selected from halo, nitro, cyano, hydroxy, triflucromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethytamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethrylsalphamoyl, N, N-dimethylsulphamoyl, N,N-dicthylsulphamoyl,
N-methyl-N-ethylsulphamoyl, morphalino, morpholinocarbonyl, N- benzylcarbamoyl, and 4-
hydroxypipecidinocarbonyl;

R, T and U are independently selected from C;4alkyl, C; 4alkanoyl,
C,alkylsulphonyl, C;_salkoxycarbonyl, carbamoyl, N-(Ci4alkyl)carbamoyi,
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N,N+(Cyalkyl)carbamoyl, phenyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphony]
whexein R, T snd U may be optionally and independently substituted on carbon by one or
more groups selected from V;

or a pharmaceutically acceptable salt or an in vive hydrolysable ester thereof,

with the provisos:

i) when -X-Y-Z- is -S-CH=CH-, R%-(CR'R),- cannot be amino, 1-phenyl-5-methyl-1H-1,5-
benzodiazepine-2,4(3H,5H)dion-3-yl, 1-methyl-5-phenyl-2-ox0-2,3-dihydro-1H-
benzo(E)(1,4)diazepin-3-yl, 2<(4-phenyl-1,2,5,6-tetralrydropyrid-1-yl)ethyl, 3-(4-
phenyl-1,2,5,6-tetrahydropyrid-1-yl)propyl, 2-(4-phenyipiperazin-1-yDethyl, 2-(N-
mothylamino)ethryl, 2-morpholinoethyl or 2-(N-methyl-N-benzylamino)ethyl;

ii) when -X-Y-Z- is -CH=CH-S-, R*-(CR'R?),- cannot be amino or 1-methyl-5-phenyl-2-oxo-
2,3-dihydro-1H-benzo(E)(1,4)diazepin-3-yl; .

iii) when -X-Y-Z- is -CH=C(SO;NH;)-S-, R*(CR'R*),- cannot be methyl or isobutyl; and

iv) when -X-Y-Z- is as initially defined, nis 1, R! is aryimethyl, substituted arylmethyl,
(beterocyclic group)methyl and substitated (heterocyclic group)methyl and R® is hydrogen
then R? is not a group ~C(=0)-A ar & group —-CH(OH)-C(=0)-A in which A is NR'R", -
NR"'CH,CH,OR", or

B (CHz)anr B N/(cH,,)n XR' o N/(cHa)n>g:: |
\ (GH,!)">?=o (OHa)n >( \ (CHz)n')Z R°

each R* and R” is independently hydrogen or ~C;-Caalkyl;

each R? is independently hydrogen, C;-Csalkyl, C-Cyalkoxy, aryl, substituted aryl,
heteroaryl, or substitoted heteroaryl;

each R°® is independently hydrogen, -C(=0)OR" -OR", -SR", ar -NR"R"; and cach n is
independently 1-3, and

X!is NR®, -CHy-, O ar S.
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In another aspect the present invention provides a compound of formula (T):

a8\ EI!" ¥
5 W\
wherein:

-X-Y-Z-~ is selected from -S-CR*=CR’-, -CR*<CR’-S-, -O-CR*'=CR’-, -CR*‘=CR’-0-,
N=CR*-S-, -S-CR*=N-, -NRE-CR*=CR>- and -CR*=CR*NR%-;

wherein R* and R® are independently selected from hydrogen, halo, nitro, cyano,
hydraxy, fincromethyi, difluoromethyl, triffucromethyl, triflucromsthoxy, amino, carboxy,
carbamoyl, mercapto, sulphemoyl, urcido, C;.salkyl, Cz.salkenyl, C; salkynyl, C;.calkoxy;
Ci.salkanoyl, C, salkanoyloxy, N<(C, ealkyl)amino, N,N-(C salkyl);amino,

" Cysalkunoylamino, N-(Cy.salkyl)carbamoyl, N,N~(C).galkyl) carbamoyl, C;.¢alkyiS(O)

wherein a is 0 to 2, C;salkoxycarbonyl, C;_salkoxycarbonylamino, N-C;.salkyl)sulphamoyi,
N,.N-C,.¢alkyl)2sulphamoyl, C;.ealkylsulphonylamino and
C1.calkylsulphonyl-N-(C,.salkyl)amino;

R is hydrogen or Ci.calkyl;

R' is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, ureido, C;.salkyl, Ca.¢alkenyl, C;.salkynyl, Cyalkoxy, C;salkanoyl,
Cy-sallanoyloxy, N<(C;galkyl)amino, N,N~(CycalkyDamino, C;salkanoylamino,
N-(C).¢alkyl)carbamoyl, N,N~(C,alkyl),carbamoyl, C; ¢alkylS(O), whexein 2 is 0 to 2,
C;.qalkoxycarbonyl, C,.ealkoxycarbonylamino, N-C, salkyl)sulphamoyl,
N,N~(C.calkyl)sulphamoyl, C;.calkylsulphonylamino, C;-salkylsulphonyl-N~(C; salkyl)amino,
Cs scycloalky), Cs scycloalkylCy.ealkyl, aryl, arylC.salkyl, heterocyclic group and
(beterocyclic group)Ci.ealkyl; wherein R! may be optionally substituted on carbon by one or
more groups selected from P and wherein if said heterocyclic group contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R;

R? is selected from hydrogen, halo, nitro, cyano, hydroxy, fluoromethyl,
diftuoromethyl, trifluoromethyl, trifinoromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, ureido, C;.salkyl, Casalkenyl, C; salkynyl, C).qalkoxy, C;.calkanoyl,
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C1salkanoyloxy, N{C.salkyl)amino, N, N«(C.¢alkyl),aniino, C; salkanoylamino,
NHC,.ealkyl)carbamoyl, N,N-(C,.salkyl);carbamoyl, N<(Cy-alkyl)-N-(C;.salkoxy)carbamoyl,
C:1-6alkylS(O), wherein a is 0 to 2, C;_salkoxycarbonyl, C;.calkoxycarbonylamino,
NHC,.calkyl)sulphamoyl, N,N<C,.salkyl);sulphamoyl, sulphamoylamino,
N-(C;.galkyl)suiphamoylamino, N,N-(Cy salkyl)sulphamoylamino, C;.salkylsulphonylamino,
Cisalkylsulphonylaminocarbonyl, C;-salkylsulpbonyl-N-(C,;.szlkyl)amino and a group
-E-F-G-H; .

wherein E and G are independently selected from a direct bond, -O-, -S-, -SO-, -SOr,
-OC(0), -C(0)0-, -C(0)-, -NR*, -NR"C(O)-, -C(O)NR™-, -SO;NR"-, -NR"SOz-,
-NR'C(O)NR"-, -OC(O)NR"-, -NR'C(0)0-, -NR*SO,NR"-, -SO,NR'C(O)- and
~C(O)NR"SO3~; wherein R* and R® are independently selected from hydrogen or C; galkyl;

F is C,.galkylene optionally substitated by one or more Q or a direct bond;

H is selected from aryl, Cs scycloalky! and heterocyclic group; wherein H may be
optionally substituted on carbon by one ar more groups selected from S and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from T '

R is hydrogen or Cy.ealkyl;

n is selected from 0-4; wherein the values of R! may be the same or different; and
wherein the values of R? may be the same or different; .

P, S and Q are independently selected from halo, nitro, cyano, hydroxy,
trifinorometiryl, triflucromethoxy, amino, carboxy, carbamoyl, mercapio, sulphamoyl, ureido,
Cislkyl, C; galkenyl, C, salkynyl; Csalkoxy, C;.calkanoyl, C; salkanoyloxy,
N~C.calkyDamino, N,N~(C;-salkyl)amino, C;.¢alkanoylamino, N<C;.salkyl)carbamoyl,
N,N-(C;.ealkyl)»carbamoyl, N-(C.salkyl)-N-(Cy.alkoxy)carbamoyl, C;.¢alkylS(O). wherein a
is 0 to 2, Cy.¢alkoxycarbonyl, C) salkoxycarbonylamino, N~(C,_galkyl)sulphamoyl,
N,N-(C1-salkyl)2sulphamoyl, C,.¢alkylsulphonylamino, C).salkylsalpbonyl-N-(C,.salkyl)amino,
Caecycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and
independently substituted on carbon by one or more groups selected from V and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from U;

V is selected from halo, nitro, cyano, hydroxy, trifluoramethoxy, triflearomethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethaxy, acetyl,

14k



10

15

20

WO 02/20530 PCT/SE01/01880
-1 -

acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,

acetylamino, N-methylcarbamoy], N-ethrylcarbamoyl, N, N-dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsnlphinyl,

ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-cthylsulphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl

or N-methyl-N-ethylsulphamoyl; ..

R, T and U are independently selected from C;4alkyl, C4slkanoyl,
Ci«alkylsulphonyl, C;4alkoxycarbonyl, carbamoyl, N(C;4alkyl)carbamoyl,
N,N~C;4alkyl)carbamoyl, phenyl, benzyl, benzyloxycarbonyl, benzoyl and phenyisulphonyl;
or & pharmaceutically acceptable salt or am in vivo hydrolysable ester thereof;
with the provisos:i)when -X-Y-Z- is -S-CH=CH-, R2(CR'R>),- cannot be amino, 1-pheny!-5-
methyl-1H-1,5-benzodiazepine-2,4(3H,SH)dion-3-yl, 1-methyl-5-phenyl-2-ox0-2,3-dihydro-
1H-benzo(E)1,4)diazepin-3-yl, 2-(4-pheayi-1,2,5,6-tetrahydropyrid-1-ylethyl, 3-(4-
phenyl-1,2,5,6-tetrahydropyrid-1-yl)propyl, 2-(4-phenylpiperazin-1-yl)ethyl, 2-(N-
mothylamino)ethyl, 2-morpholinoethyl or 2-(N-methyl-N-benzylamino)ethyl;

. fiywben +X-Y-Z- is -CH=CH-S-, R*(CR'R?),- cannot be amino or 1-methyl-5-phenyl-2-0xo0-

2,3-dilrydro-1H-benzo(E)(1,4)diazepin-3-yl; iii)when -X-Y-Z- is -CH=C(SO:NH,)-S-, R*-
(CR'R*),- cannot be methyl or isobutyl; and iv) when -X-Y-Z- is as initially defined, n is 1, R*
is arylmethyl, substituted arylmethyl, (heterocyclic group)methyl and substituted
(beterocyclic group)methyl and R? is hydrogen then R? is not a group —C(=0)-A or a group -
CH(OH)-C(=0)-A in which A is NR°R, -NR*CH,CH,OR", or

(cH,)n>\Jq= /(cHg)n X\‘ /(cH,)r><R‘

—N X' or —N S0, ;
\ (CH,) \(Cl-lz)n >(F'I'= \ (CHz)rr>1 R°

each R* and R® is independently hydrogen or —C;-Cyalkyl;
each R* is independently hydrogen, C;-Caalkyl, C;-Coalkoxy, aryl, substituted aryl,
hemaryl, ar substituted heteroaryl;

R° is independently hydrogen, -C(=0)OR" -OR", -SR", or -NR"R"; and each n is

mdepmdenﬂyl-S and
X! is NR*, -CH,-, O or S.
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In this specification the term “alkyl™ includes both straight and branched chain alkyl
groups but references to individual alkyl groups such as “propyl” are specific for the straight
chain version only. For example, “C;_salkyl” includes C;4alkyl, propyl, isopropyl and ¢-butyl.
Howeverz, references to individnal alkyl groups such as ‘propyl’ are specific for the straight
chained version only and references to individual branched chain alkyl groups such as
‘isopropyl’ are specific for the branched chain version only. A similar convention applies to
other radicals, for example “arylC,;.salkyl” includes arylC, 4alkyl, benzyl, 1-phenylethyl and
2-phenylethyl. The term “halo” refers to fiuoro, chloro, bromo and jodo.

Where optional substitnents are chosen from “one or more” groups it is to be
undexstood that this definition includes all substituents being chosen from one of the specified
groups or the substituents being chosen from two or more of the specified groups.

A "heterocyclic group™ is a saturated, partially saturated or unsaturated, mono or
bicyclic ring containing 4-12 atoms of which at least one atom is chosen from nitrogen,
sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen linked,
wherein a -CHx- group can optionally be replaced by a -C(O)-and a ring sulphur atom may be
optionally axidised to form the S-oxide(s). Examples and suitable values of the term
“heterocyclic group™ are marpholino, piperidyl, pyridyl, pyranyl, pyrrolyl, imidazolyl,
thiazolyl, indolyl, quinolyl, thienyl, 1,3-benzodioxalyl, 1,3-dioxolanyl, thiadiazolyl,
piperazinyl, isothiazolidinyl, 1,3,4-triazolyl, tetrazolyl, pyrrolidinyl, 2-oxazolidinomyl,
5-isoxazolonyl, benz-3-azepinyl, 1,4-benzodioxanyl, thiomorpholino, pyrrolinyl,
homopiperazinyl, 3,5-dioxapiperidinyl, 3-pyrazolin-5-onyl, tetrahydropyranyl,
benzimidazolyl, benzthiazolyl, imidazo[1,2-a]pyridy), pyrimidyl, pyrazinyl, pyridazinyl,
isoxazolyl, 4-pyridone, 1-isoquinolone, 2-pyrmrolidone, 4-thiazolidone
2,3-dihydro-1,5-benzothiazepin-4(5H)-one. Preferably a “heterocyclic group” is pyridyl,
imidazolyl, thiazolyl, quinolyl, thienyl, 1,3-benzodioxalyl, 1,3-dioxolanyl, isothiazolidinyl,
1,3,4-triazolyl, tetrazolyl, 2-oxazolidinonyl, 5-isoxazolonyl, benz-3-azepinyl, hydantoinyl,
1,4-benzodioxamyl, thiomorpholino, 3-pyrazolin-5-onyl, benzimidszolyl, benzthiazalyl,
imidazof[1,2-alpyridyl, pyrimidyl, pyrazinyl, and 2,3-dihydro-1,5-benzothiazepin-4(SH)-onc

“Aryl" is a partially saturated or unsaturated, mono or bicyclic ring containing 4-12
carbon atoms, wherein a -CHz- group can optionally be replaced by a -C(O)-. Preferably aryl
is pheniyl, naphthyl, 1,23, 4-tetrahydronaphthyl (tetralinyl) or indanyl. More preferably aryl is
phenyl, naphthyl or 1,2,3,4-tetrahydronaphtiryl. Most prefersbly aryl is phenyl, or naphthyl.
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An exampie of “C;.salkanoyloxy” is acetoxy. Examples of “C, galkoxycarbooyl”
include C; 4alkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, - and #-butoxycarbonyl.
Examples of “Cy.salkoxycarbonylamino” include methoxycarbonylamino,
ethoxycarbonylamino, n- and #butoxycarbonylamino. Examples of "C).salkoxy” include
methaoxy, ethoxy end propoxy. Examples of “C;_galkanoylamino” include formamido,
acetamido and propionylamino. BExamples of “C, salkylS(O), wherein a is O to 2" include
C).«alkylsulphonyl, methylthio, ethylthio, methylsulphinyl, ethylsulphiny], mesyl and
ethylsulphonyl. Examples of “C,.salkylsulphonylamino” include methylsulphonylamino,
ethylsuiphonylamino and propylsulphonylamino. Examples of
“Cy.ealkylsulphonyl-N-(C).galkyl)amino” inchude methylsulphonyl-N-methylamino,
cthylsulphonyl-N-methylamino and propylsulphonyl-N-ethylamino. Examples of
“Ci.calkanoyl” include C;4alkanoyl, propionyl and acetyl. Examples of “N~(C¢alkyl)amino™
include methylamino and ethylamino. Examples of “N,NC,.¢alkyl);amino” include
di-N-methylamino, di-(N-ethyl)amino and N-ethryl-N-methylamino. Examples of “Cy.calkenyl”
are vinyl, allyl and 1-propenyl. Examples of “C; ¢alkynyl” are ethynyl, 1-propynyl and
2-propynyl. Examples of “N~(C;.salkyl)sulphamoyl” are N{methyl)sulphamoyl and
N-{ethryl)sulphamoy!. Examples of “N~(C).salkyl);sulphamoyl” are N,N-(dimethyl)sulphamoy] -
and N<(methyl)-N-(ethyl)sulphamoyl. Examples of “N-(C;.salkyl)carbamoyl” are
N-(Cyaalkyl)carbamoyl, methrylaminocarbonyl and ethylaminocarbonyl. Examples of
“N,N«C,;.salkyl);cmbamoyl” are N,NHC,.4alkyl)carbamoyl, dimethylaminocarbony] and
methylethylaminocarbonyl. Examples of “Cs gcycloalkyl ring™ are cyclopropyl and cyclohexyl.
Examples of “(heterocyclic group)Ci.salkyl” include pyridylmetiryl, 3-morpholinopropyl and
2-pyrimid-2-ylethyl. Examples of “C, scycloalkylC; gcycloalkyl” include cyclopropylmethyl
and 2-cyclohexylpropyl. “N-(C;salkyl)sulphamoylamino” are N-(methyl)sulphamoylamino
and N-(ethyl)sulphamoylamino. Examples of “N<(C;.salkyl);mulphamoylamino™ are
N,N-(dimethyl)sulphamoylamino and N~(methyl)-N-(ethyl)sulphamoylamino. Examples of
“C)-salkylsulphonylaminocarbonyl™ include methylsulphonylaminocarbonyl,
ethylsulphonylaminocarbonyl and propyisnlphonylaminocarbonyl.

A suitable pharmaceutically acceptable salt of a compound of the invention is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochioric, kydrobromic, sulphuric, phosphoric, triffucroacetic, citric or maleic acid. In
addition & suitable pharmaceutically acceptable sait of a compound of the invention which is
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sufficiently acidic is an alkalj metal salt, for example a sodium or potassium salt, an alkaline
carth metal salt, for example a calcium or magnesium salt, an ammoninm salt or a salt with an
organic base which affords a physiologically-acceptable cation, for example a salt with
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine. '

An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy or
hydroxy group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the
human or animal body to produce the parent acid or alcohol. Suitable pharmaceutically
acceptable esters for carboxy include C;.¢alkoxymethyl esters for example methoxymethyl,
Ci.salkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidy] esters,
CascycloalkoxycarbonyloxyCi.ealkyl esters for example 1-cyclohexylcarbonyloxyethyl;
1,3-dioxolen-2-onylmethyl esters for example 5-methyl-1,3-dioxolen-2-onylmethyl; and
C..stalkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be
formed at any carboxy group in the compounds of this inveation.

An in vivo hydrolysable ester of a compound of the formula (I) containing a hydroxy
group includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers and related

- compounds which as a result of the in vivo hydrolyais of the ester breakdown to give the-

parent hydroxy group. Examples of c-acyloxyalkyl ethers inclnde acetoxymethoxy and
2,2-dimethylpropionyloxy-methoxy. A selection of in vive hydrolysable ester forming groups
for bydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl,
alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and
N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), dialkylaminoacety] and
carboxyacetyl. Examples of substilnents on benzoyl inclade morpholino and piperazino linked
from a ring nitrogen atom via 2 methylene group to the 3- or 4- position of the benzoyl ring,

Same compounds of the formula (I) may have chiral centres and/or geometric isomeric
centres (B- and Z- isomers), and it is to be understood that the invention encompasses all such
optical, diastercoisomers and geometric isomers that possess glycogen phosphorylase
inhibitory activity.

The invention relates to any and all tautomeric forms of the compounds of the formula
(I) that possess glycogen phosphorylase inhibitory activity.

It is also to be understood that certain compounds of the formmla (I) can exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
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understood that the invention encompasses all such solvated forms which possess glycogen
phosphorylase inhibitory activity.

Preferred values of R!, R%, R?, -X-Y-Z-and n are as follows. Such values may be used
where appropriate with any of the definitions, claims or embodiments defined hereinbefare or
hereinafter.

Preferably -X-Y-Z- is selected from -S-CR*=CR’-, -CR*=CR’-S-, -O-CR*~CR’- and
-N=CR*S-.

More preferably -X-Y-Z- is selected from -S-CR*=CR’- and -CR*=CR’-S-.

Tn one aspect of the invention preferably -X-Y-Z- is selected from -S-CR*=CR’-.

In another aspect of the invention preferably -X-Y-Z- is selected from -CR*=CR7-S-.

Preferably R* and RS are independently selected from hydrogen, halo or C,.alkyl.

Moroe preferably R* and R® are independently selected fram hydrogen, chlaro, bromo
or methyl.

Particularly R* and R’ are independently selected from hydrogen or chloro.

More particularly R* and R® are both chloro. '

Preferably -X-Y-Z- is selected fram -S-C(CD=C(C1)-, -S-C(C1)=CH-, -S-CH=C(CI)-,
-S-C(Br)=CH-, -S-CH=CH-, -CH=CH-S-, -O-CH=CH- , N=C(M¢c)-S- and
-S-CH=CCI-.More preferably -X-Y-Z- is selected from -S-C(C1)=C(Cl)-, -S-C(CD)=CH-,
-S-CH=C(Cl})-, -S-C(Br)=CH-, -S-CH=CH-, -CH=CH-S-, -O-CH=CH- and -N=C(Mc)-S-.

~ Most preferahly -X-Y-Z- is selected from -S-C(C1)=C(Cl)-, -S-C(CD=CH- and
-S-CH=C(Cl)-.

Particularly -X-Y-Z- is selected from -S-C(CI)=C(CI)-.

In one aspect of the invention, preferably R® is hydrogen.

In another aspect of the invention, preferably RS is C;.salkyl.

Preferably R! is selected from hydrogen, hydroxy, C;.salkyl, C;.¢alkoxycarbonyl,
arylC; salkyl and (heterocyclic group)C,.salkyl; wherein R may be optionally substituted on
carbon by one or more groups selected from P; and

P is selected from hydroxy and C;.calkylsulphonyl-NC, calkyl)amino.

More preferably R’ is selected from hydrogen, hydroxy, methyl, methoxycarbonyl,
benzyl and imidazol-4-yimethyl; wherein R’ may be optionally substituted on carbon by one
or more groups selected from P; and

P is selected from hydroxy and mesyl-N~(methyl)amino.
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Particularly R! is selected from hydrogen, hydroxy, methyl, methoxycarbonyl,
mesyl-N~(methyl)aminomethyl, benzyl, hydroxymethyl and imidazol-4-ylmethyl.

More particnlarly R’ is selected from hydrogen, mesyl-N~(methyl)aminomsthy] or
benzyl.

Preferably R? is selected from N,N~(C;alkyl);carbamoyl,
N,N<C,.salkyl)zsulphamoylamino, C;.salkylsulphonylaminocarbonyl and a group -B-F-G-H;

wherein E and G are independently selected from a direct bond, -O-, -5-, -C(0O)-,
-NR"-, -C(O)NR"-, -NR"SO;,- and -NR"C(0)O-; wherein R" is hydrogen,;

Fis C,¢alkylene optionally substituted by one or more Q or a direct bond;

H is selected from aryl, Cs gcycloalkyl and heterocyclic group; wherein H may be
optionally substituted on carbon by one or more groups selected from S and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from T;

S is selected from halo, hydroxy, triftuoromethyl, sulphamoyl, ureido, C, salkyl,
C1.salkoxy, N, N-(C;.salkyl);amino, C;.galkanoylamino and aryl; wherein S may be optionally .
substitated on carbon by one or more groups selected from V;

Q is hydroxy,

V is carbamoyl; and

T is independently selected from C,.42lkyl or phenyl.

More preferably R? is selected from N, N-dimethylcarbamoyl,
N_N-dimethylsulphamoylamino, mesylaminocarbonyl and & group -E-F-G-H;

wherein E and G are independently selected from a direct bond, -O-, -§-, -C(O)-,
-NR"-, -C(O)NR"-, -NR"SO;- and -NR"C(0)O-; wherein R" is hydrogen;

F is methylene optionally substitnted by one or more Q or a direct bond;

H is selected from phenyl, naphthyl, cyclopropyl, thiomorpholino, pyridyl, thiazolyl,
isothiazolyl, morpholinyl, 2,3-dihydro-1.5-benzothiazepin-4(5H)-onyl, 5~oxo-3-pyrazolinyl,
2-oxazolidinonyl, S-hydroxy-1,34,5-tetrahydro-benzo[b]azepin-2-onyl, 5-oxo-2-isoxazolinyl,
imidazo[1,2-alpyridinyl, benzothiazolyl, 2,5-dioxaimidazolidinyl, pyrazinyl, pyridazinyl,
imidazolyl, benzimidazolyl, tetrazolyl, quinolyl, 1,3-dioxolanyl and thienyl; wherein H may
be optionally substituted on carbon by one or more groups selected from S and wherein if a
heterocyclic group contains an -NH- moiety that pitrogen may be optionally substituted by a
group selected from T;
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S is selected from fluoro, chicro, hydroxy, triflucromethtyl, sulphamoyl, ureido,
methyl, ethyl, methoxy, N, N-dimethylamino, acetamido and phenyl; wherein S may be
optionally substituted on carbon by one or more groups selected from V;

Q is hydroxy; -

V is carbamoyl; and

T is independently selected from methy! or phenyl

Particulerly R? is selected from N, N-dimethylcarbamoyl, N N-dimethylsulphamoyl-
amino, mesylaminocarbonyl, 2-methoxyphenyl, phenoxy, 2-phenylcyclopropyl, thien-2-yl, 4-
fluorophenyl, benzoyl, thiomarpholino, anilinocarbonyl, pyrid-2-ylamino, thiazol-2-yl,
benzylsulphonylamino, 2,3-dihydro-1,5-benzothiazepin-4(SH)-one-3-yl, 1-phenyl-2,3-
dimethyl-5-oxo0-3-pyrazolin-4-yl, 3-phenyl-2-oxazolidinon-5-y1, 5-hydroxy-1,3,4,5-tetrahydro-
benzo[b]azepin-2-onyl, 3-phenyl-5-0x0-2-isoxazolin-4-yl, imidazo[1,2-a]pyridin-2-yl,
benzothiazol-2-y], 2,5-dioxoimidazolidin-3-yl, naphth-2-ylaminocarbonyl, phenyl, 4-
sulphamoylphenethyl, 4N, N-dimethylamino)phenyl, 4-sulphamoylphenyl, enilino, 4-
hydroxyphenyl, quinolin-3-yl, 4-chlorophenyl, 2-methoxypyrid-5-yl, 3-methylisothiazol-5-yl,
3-triftucromethylpyrid-2-yl, tetrazol-5-yl, benzyloxycarbonylamino, benzimidazol-2-yl, 2-
trifluoromethylpyrid-5-yl, pyridazin-2-yl, pyridazin-3-yloxy, pyrid-2-yl, imidazol-5-yl, 4-
acctmmidophenoxy, 2-ureidothiazol-4-yl, benzylthio, 2-phenyl-1,3-dioxolan-2-yl, 4-
carbamoylmethylphenoxy, (N-benzylcarbamoyimethyl), phenethyl, 3-phenylpropyl, [2-(2-
hydroxyphenylethyl], <(o,a-dimethylphenethyl), (1-phenylcyclobutyl)methyl),
(B-methylphenethyl), (1,2,3,4-tetrahydronaphth-2-yl), benzyl, (N-benzyl-N-
methylcarbamoylmethyl), (V-methyl-N-phenylcarbamoylmsthyl), [N~(2-cyanoethyl)-N-
phenylcarbamoyimethyl], [N<(4-methoxyphenyl)carbamoylmethyl], [N-(4-
fluorophenyl)carbamoylmethyl], [N~(4-nitrophenyl)carbamoyimethyl], [N~(2,6-
dimethylphenyl)carbamoyimethyl], [N-methyl-N-(4-methyiphenyl)carbamoylmethyl], V-
methyl-N~(3-methylphepyl)carbamoyimethyl], [N-(3-chlorophenyl) N-methylcarbamoyl-
methyl], [N~2-hydroxyethyl)-N-phenylcarbamoylmethyl], [N~(1,1-dimethryl-2-
hydroxyethyl)carbamoylmethyl], [N<(2-hydroxyethyl)-N-methylcarbamoyl-methyi], [N-(2-
hydroxyethyl)carbamoyimethyl] , [N~-(3-hydroxypropyl)carbamoyimethryl], [N{4-
hydroxybutyl)carbamoylmethyl), { N-[bis(hrydroxymsthyl)methyl]carbamoyimethryl},
[N-(2,3-dihydroxypropyl)carbamoylmethyl], [N-(4-bydroxymethylphenyl)-carbamoylmethyl],
[N-(5-isoquinoly])carbamoyimethyl], [N~(3-hydroxymethy)lphenyl]-carbamoylmethyl], { N-{4-
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(2-bydroxyethyl)phenyljcarbamoyl-metiryl}, [N(2,4-difluorophenyl)-N-methyl-
carbamoylmethy], [(1,2,3,4-tetrahydro-1-quinolyl)carbonyl-methyl], [N-(2-cyanoethyl)-N-
methylcarbamoylmsthyl], [N-(4-hydroxypiperidino)-carbamoylmethyi], (V-
cyclopentylcarbamoylmethryl), (N-isopropyl-carbamoylmethyl), (N-isopropyl-N-
methylcarbamoylmethyl), (thiomorpholin-carbonylmethyl), (morpholino-carbonylmethyl),
[(1,1-dioxothiomorpholino)cerbonyl-methyl), [(1-oxothiemaorpholino)-carbonylmethyl], (2-
indanyl), (benz[1,2]oxazol-3-ytmethyl), {2-[2~(hydroxymetiryl)phenyl]-ethyl}, (4-
phenylisoxazol-3-yimethyl), {2-[2<(2-morpholino-cthoxy)phenyl]ethyl}, {2-[2-
(methoxycarbonyl-methoxy)phenyilethyl}, {2-[2-(carboxy-methoxy)phenyljethyl}, [2-(3-
methoxyphenyl)ethyl], (2-oxo-1,2,3,4-tetrahydroquinol-3-yD), {2-[2-(2- -
methoxyethoxy)phenyljethyl}, {2-[2«(carbamoylmethoxy)phenyilethyl}, {2-[2<N-
methylcarbamoylmethoxy)pheayljethyl}, {2-[2~(N,N-dimethylcarbamoyl-
methoxy)pbenyl]ethyl}, 2-[2-(morpholinocarbonyimethoxy)-phenyl]ethyl, 2-[2-(N-
benzylcarbamoyimethoxy)phenyl]etiryl, 2-[2-(4-hydroxypiperidinocarbonylmethoxy)-
phenylJethyl,[1-(5-ethoxycarbonyl-1,3,4-oxadiazo-2-y1)-2-phenylethyl], [1-(4-
methoxycarbonyl-oxezo-5-y1)-2-phenylethyl], [2-phenylethyl-1-(pyrid-3-yD)}, [2-phenylethyl -
1-(3-phenyl-1,2,4-oxadiazo-5-yl) ], (1-hydroxyindan-2-yl), [(1S,28)-2-indan-1-01}, [(IR,2R)-
2-indan-1-o01], (3-indanyl), (1-hydroxy-1,2,3,4-tetrahydronaphth-2-y1) , (6-fluoro-1-
hydroxyindan-2-yl), (7-methoxy-1-oxo-1,2,3,4-tetrahydronaphth-2-yl), -(3-methylisoxezol-5-
yhmethyl], (4-rydroxy-1,1-dioxotetrabrydrothiophen-3-y1), -{ N-methyl-N-[(1-0x0-1,2,34-
tetrahydronaphth-2-yl)methyljcarbamoyimethyl}, (3-methylisoxazol-5-yl)methyl], (4-
hydroxy-1,1-dioxotetrahydrothiophen-3-y1), { N-methyl-N-[(1-0x0-1,2,3,4-tetrahydronaphth-2-
y)methyllcarbamoylmethyl}, (2-0x0-1,2,3,4-tetrahydroquinol-3-yl), (1,2,3,4-
tetraltydroquinol-3-yl), (1-methyl-2-0x0-1,2,3,4-tetrahydroqeinol-3-y1), (3-0x0-2,3,4,5-
tetralrydro-1H-benz{2]azepin-4-yl), (1-methoxyindan-2-yi), {1-[N-(1,1-
dimethylethoxy)carbonylamino}indan-2-y1}, (1-aminoindan-2-yl)], (1-acetamidoindan-2-yl),
[1(methanesulphonamido)indan-2-yi], [1-(methylamino)indan-2-yl], or [1-{N-
methylacetamido)indan-2-yl] .

More particularly R? is selected from N, N-dimethylcarbamoyl,
N_N-dimethyisulphamoylamino, mesylaminocarbonyl, 2-methoxyphenyl, phenoxy, 2-
phenylcyclopropyl, thien-2-yl, 4-flucrophenyl, benzoyl, thiomorpholino, anilinocarbonyl,
pyrid-2-ylamino, thiszol-2-yi, benzylsulphonylamino, 2,3-dihydro-1,5-benzothiazepin-4(5H)-
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one-3-yl, 1-phenyl-2,3-dimethyl-5-oxo0-3-pyrazolin-4-yl, 3-phenyl-2-oxazolidinon-5-yl, 5-
hydroxy-1,3,4,5-tetraliydro-benzo[b]azepin-2-onyl, 3-phenyl-5-oxo-2-isoxazolin-4-yl,
imidazo{1,2-a]pyridin-2-yl, benzothiazol-2-yl, 2,5-dioxcimidazolidin-3-yl, naphth-2-
ylaminocarbonyl, phenyl, 4-sulphamoylphenethyl, 4-(N, N-dimethylamino)phenyl, 4-
sulphamoylphenyl, anilino, 4-hydroxyphenyl, quinolin-3-y, 4-chlorophenyl, 2-methoxypyrid-
5-yl, 3-methylisothiazol-5-yl, 3-trifluoromethylpyrid-2-yl, tetrazol-5-yl,
benzyloxycarbonylamino, benzimidazol-2-yl, 2-triflucromethylpyrid-5-yl, pyridazin-2-yl,
pyridazin-3-yloxy, pyrid-2-yl, imidazal-5-yl, 4-acetamidophenoxy, 2-urcidothiazol-4-yl,
benzylthio, 2-phenyl-1,3-dioxolan-2-yl and 4-carbamoyimethylphenoxy.

Most perticularly R? is selected from N, N-dimsthylcarbamoyl, phenoxy, 2-
phenylcyclopropyl, thien-2-y1, 4-fluorophenyl, benzoyl, thiomorpholino, anilinocarbonyl,
pyrid-2-ylamino or thiazol-2-yl.

Preferably R is hydrogen.

Preferably n is selected from 0-3; wherein the values of R! may be the same or
different; and wherein the values of R> may be the same or different.

More preferably n is selected from 0-2; wherein the values of R' may be the same aor
different; and wherein the values of R* may be the same or different.

In one aspect of the invention preferably n is 2; wherein the values of R' may be the
same or different; a;“ﬂwhmin:hevalmofn’mybeﬂ:emordiﬂum

In one aspect of the invention preferably n is 1..

In one aspect of the invention preferably n is O.

In another aspect of the invention, preferred compounds of-the invention are any one
of the Examples or a pharmaceutically acceptable salt or an in vivo hydrolysahle ester thereof.
In another aspect the present invention provides a compound of formnla (I) (as

depicted above) wherein: .

-X-Y-Z- is selected from -S-CR*=CR?-, -CR*=CR’-$-, -O-CR*=CR’- and -N=CR*-S-;

R* and R? are independently selected fram hydrogen, halo or Cy.alkyl;

R is selected from hydrogen, hydroxy, C;.ealkyl, Cy.stlkoxycarbonyl, arylC;.ealkyl
and (heterocyclic group)C).galkyl; wherein R! may be optionally substituted on carbon by one
or mare groups selected from P; and

P is selected from hydroxy and C; ¢alkylsulphonyl-N~(C;.ealkyl)amino;

R? is selected from N,N<(C;.4alkyl),carbamoyl, N,NC).salkyl)sulphamoylamino,
Ci-galkylsulphonylaminocarbonyl and a group -B-F-G-H;
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wherein E and G are independently selected from a direct bond, -O-, -S-, -C(0)-,
-NR"-, -C(O)NR"-, -NR"SO;- and -NR*C(0)O-; wherein R is hydrogen;

F is C,_galkylene optionally substituted by one or more Q or a direct bond;

H is selected from aryl, Cs gcycloalkyl and heterocyclic group; wherein H may be
optionally substituted on carbon by one or more groups selected from S and wherein if said
heterocyclic group contains an -NH- mojety that nitrogen may be optionally substituted by a
group selected from T;

S is selected from halo, hydroxy, trifuoromethyl, snlphamoyl, ureido, C,.¢alkyl, -
C,.ealkoxy, N,N~(C,.calkyl),amino, C, salkanoylamino and aryl; wherein S may be optionally
substituted on carbon by one or more groups selected from V;

Q is hydroxy;

V is carbamoyl; and

T is independently selected from C;_qalkyl or phenyl;

R? is hydrogen;

n is selected from 0-3; wherein the values of R! may be the same or different;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof:
with the provisos:

i) when -X-Y-Z- is -S-CH=CH-, R>(CR'R?),- cannot be 1-phenyl-5-methyl-1H-1,5-
benzodiazepine-2,4(3H,5H)dion-3-yl, 1-methyl-5-phenyl-2-oxo0-2,3-dihydro-1H-
benzo(E)(1,4)diszepin-3-yl, 2-(4-phenyl-1,2,5,6-tetrahydropyrid-1-yl)ethyl, 3-(4-
pheayl-1,2,5,6-tetrahydropyrid-1-yl)propyl, 2<(4-phenyipiperazin-1-ylethyl or 2-
morpholinoethyl; .

ii) when -X-Y-Z- is -CH=CH-S-, R2(CR'R®),- cannot be 1-methyl-5-phenyl-2-ox0-2,3-
dihydro-1H-benzo(E)(1,4)diazepin-3-yl;and '

iii) when -X-Y-Z- is as initially defined, n is 1, R! is arylmethyl, substituted arylmethyl,
(heterocyclic group)methyl and substituted (heterocyclic group)methyl and R is hydrogen
then R? is not a groap —C(=0)-A or a group ~CH(OH)-C(=0)-A in which A is NR°R?, -
NR"'CH;CH-OR", or
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each R* and R® is independently hydrogen or —-C;-Cyalkyl;

cach R* is independently hydrogen, C;-Caalkyl, C1~Cyalkoxy, aryl, substituted aryl,
heteroaryl, or substituted heteroaryl;

each R is independently hydrogen, -C(=0)OR® -OR", -SR", or -NR'R"; and each n is
independently 1-3, and '

X' is NR", -CHz-, O o1 §.
In yet another agpect the present invention provides a compound of formula (1) (as

depicted above) wherein:

-X-Y-Z- is selected fram -S-C(CT=C(CI)-, -S-C(CI)=CH-, -S-CH=C(CI)-,
-S-C(Br)=CH-, -S-CH=CH-, -CH=CH-S-, -O-CH=CH- and -N=C(Mec)-S-;

R is selected from hydrogen, hydroxy, methyl, methoxycarbonyl, S
mesyl-N-methyl)aminomethyl and hydroxymethyl ;

R? ia selected from N, N-dimethylcarbamoyl, N, N-dimethylsulphamoylamino,
mesylaminocarbonyl, 2-methoxyphenyl, phenoxy, 2-phenyicyclopropyl, thien-2-yl, 4-
fluorophenyl, benzoyl, thiomarpholino, anilinocarbonyl, pyrid-2-ylamino, thiszol-2-y1,
benzylsulphonylamino, 2,3-dihydro-1,5-benzothiazepin-4(SH)-one-3-yl, 1-phenyl-2,3-
dimethyl-5-oxo-3-pyrazolin-4-yl, 3-phemyl-2-oxazaolidinon-5-yl, 5-hydroxy-1,3,4,5-tetrahydro-
benzo[Blazepin-2-onyl, 3-phenyl-5-oxo-2-isoxazolin-4-yl, imidazo[1,2-alpyridin-2-yi,
benzothiszol-2-yl, 2,5-dioxoimidazolidin-3-yl, naphth-2-ylaminocarbonyl, phenyl, 4-
sulphamoyiphenethyl, 4-(N, N-dimethylamino)phenyl, 4-sulphamoylphenyl, anilino, 4-
hydroxyphenyl, quinolin-3-yl, 4-chlorophenyl, 2-methoxypyrid-5-yl, 3-methylisothiazol-5-yl,
3-trifinoromethylpyrid-2-y4, tetrazol-5-yl, benzyloxycarbonylamino, benzimidazol-2-yl, 2-
trifiuoromethylpyrid-5-yl, pyridazin-2-yl, pyridazin-3-yloxy, pyrid-2-yl, imidazol-5-y1, 4-
acetamidophenoxy, 2-ureidothiazol-4-yl, beazylthio, 2-phenyl-1,3-dioxolan-2-y1 and 4-
carbamoylmethylphenoxy; .

R’ is hydrogen; and

n is selected from 0-3; wherein the values of R' may be the same or different;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof.
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In a first preferred aspect the present invention provides a compound of formula (X) (as
depicted above) wherein:

-X-Y-Z- is selected from -S-CR*=CR’- ar -CR*=CR*-S-;

wherein R* and R? are independently selected from hydrogen, halo, nitro, cyano,
hydroxy, flucromethyl, difluoromethy], trifluoromethyl, triflnoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C,.¢alkyl, Cz salkenyl, Cz alkynyl, C,.¢alkoxy,
Cy-salkanoyl, C).galkanoyloxy, N<(C;.galkyl)amino, N,N~(C; salkyl);amino,
Cygalkanoylamino, N~(C;salkyl)carbamoyl, N,N<Cy-salkyl),carbamoyl, C; ¢alkylS(O).
wherein a iz 0 to 2, C;_galkoxycarbonyl, C; galkoxycarbonylamino, N-(C;_ealkyl)sulphamoyl,
N,N<C,.¢alkyl);sulphamoyl, C,salkylsulphonylamino and
Cysalkylsulphonyl-N~(C,.¢alkyDamino;

nis 0;

R? is a group -B-F-G-H;

wherein E, F and G are each a direct bond;

H is a C3 o.cycloalkyl which is optionally fased to a benz ring wherein H may be
optionally substituted on carbon by one or more groups S which are independently selected
from halo, nitro, cyano, hydroxy, triflucromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C;-salkyl, C; salkenyl, C; salkynyl, C, salkoxy,
C;.salkanoyl, C, galkanoyloxy, N-(Cy.salkyDamino, N, N-(C;.galkyl)zamino,
C1.salkanoylamino, N<(C, salkyl)carbamoyl, N,N-(C).alkylcarbamoyl,
N-(C,.calkyl)-N-(C;salkoxy)carbamoyl, CialkylS(0), wherein a is 0 to 2,
Cysalkoxycarbonyl, C;-salkoxycarbonylamino, N{C, salkyl)sulphamoyl,
N.N{Cy.stlkyl)asulphamoyl, C; alkylsulphonylamino, Cy.salkylsulphonyl-N-(C; salkyl)amino,
Cacycloalkyl, aryl and heterocyclic groups; wherein S may be optionally substitnted on
carbon by ane or more groups selected from V;

V is selected from halo, nitro, cyano, hydroxy, tnﬂumomethoxy, triflucromethyl,

0, carboxy, carbamoyl, mercapto, sulphamoyl, metiryl, ethyl, methoxy, cthoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methy]-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-cthylcarbamoyl, N, N-dimethylcarbamoy],
N,N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsuiphamoyl, N,N-diethylsulphamoyl,
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N-methyl-N-ethylsnlphamoyl, morpholino , morpholinocarbony! , N- benzylcarbamoyl, and 4-
hydroxypiperidinocarbonyl ;
or a pharmaceutically acceptable salt thercof.

Preferred values of R?, R“,andRs are as follows. Such values may be used
where appropriate with any of the definitions, claims or embodiments defined bereinbefore or
bereinafter.

In this first preferred aspect preferably R* and R® are indspendently selected from
hydrogen, halo or C, galkyl.

- In this first preferred aspect preferably H is indanyl, 1,2,3,4-tetrahydronaphthyl or
cyclopropyl. More preferably H is indanyl or 1,2,3,4-tetrahydronaphthyl. Most preferably H is
indanyl.

In this first preferred aspect preferably S is independently selected from from halo,
nitro, cyano, hydroxy, amino, carboxy, carbamoyl, C;.salkyl, C;-salkoxy, Cygalkanoyl,
C1.ealkanoyloxy, N<(C).salkyl)amino, N,N<C;.¢alkyl);amino, C; salkanoylamino,
N~(Cy.calkyl)carbamoyl, N, N{C,-salkyl),carbamoyl, NH(C,.¢alkyl)-N-(C).calkoxy)carbamoyl,
Ci-62lkylS(0), wherein a is 0 to 2, C, ¢alkoxycarbonyl, C;.salkoxycarbonylamino,

- Csacycloalkyl and aryl. More preferably S is selected from hydroxy, amino, C;.salkoxy and

Ci-selkoxycarbonylamino.

In a second preferred aspect the present invention provides a compound of formula (T)
(as depicted above) wherein:

-X-Y-Z- is selected from -S-CR*=CR’- or -CR*=CR’-S-;

wherein R* and R® are independently selected from hydrogen, halo, nitro, cyano,
hydroxy, fluoromethyl, diflaoromethyl, triflnoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C,.salkyl, C; salkenyl, Ca salkynyl, C;.salkoxy,
Ci-salkanoyl, C, salkanoyloxy, N(C; salkyD)amino, N, N-(C;.¢alkyl)amino,
C1.salkanoylamino, N-(C,salkyl)carbamoyl, N,N~(C,.salkyl).carbamoyl, Ci.alkylS(O)
wherein a is 0 to 2, Cy galkoxycarbonyl, C; salkoxycarbonylamino, N{Cy.calkyl)sutphamoyl,
N,N-C).qalkyl);sulphamoyl, C,salkylsulphonylamino and Cy-salkylsulphonyi-N-
(C)-¢alkyl)amino;

nis 0;

R?is a group -E-F-G-H;

wherein E, F and G are each a direct bond; and

H is a cyclic amide of formmla
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\QH:)I
0
T

~ (C

inwhichkis0, 1,2 or3 and1is 0, 1, 2 ar 3 such that the sum of k and 1 is 2 or 3 and wherein
one of the carbon atoms governed by k or 1 may be replaced by sulphur and wherein H is
optionally substituted on carbon by one or more groups selected from S and may be
independently optionally sobstituted on nitrogen by a group selected from T;

S is selected from halo, aitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido, C-salkyl, Cz salkenyl, C; salkynyl,
Ciselkoxy, C;.¢alkanoyl, C,.calkanoyloxy, N-(C,.calkyl)amino, N,N«(C,.calkylzamino,
Ci.¢alkanoylamino, N{C salkyDcarbamoyl, N,NHC,-calkyl),carbamoyl,
N~(C1.ealkyl)-N-(C;.salkoxy)carbamoyl, C;.salkylS(O), wherein a is 0 to 2,
Cy.alkoxycarbonyl, C) salkoxycarboaylamino, N-(C1.salkyl)sulphamoyl,
N,N~Cy.galkyl);sulphamoyl, C, salkylsulphonylamino, C;.¢alkylsulphonyl-N~(Ci.salkyl)amino,
Cs.scycloalkyl, aryl and heterocyclic group; wherein S may be optionally and independently
substitited on carban by one or more groups selected from V and wherein if said beterocyclic
group contains an -NH- moiety that nitrogen may be optionally substituted by a group selected
from U;

T and U are independently selected from C;.4alkyl, C,4alkanoyl, C,4alkylsulphonyl,
Cisalkoxycarbonyl, carbamoyl, NC,4alkyl)carbamoyl, N,N-(C;alkyl)carbamoyl, phenyl,
benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl wherein T and U may be optionally
and independently substituted on carbon by one or more groups selected from V;

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethrylcarbamoyl, N, N-dimethylcarbamoyl,
N_N-dicthylcarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsnlphinyl,
ethylsulphinyl, mesyl, ethylsalphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-cthylsulphamoyl, N, N-dimethylsulphamoyl, N,N-dicthylsulphamoyl,
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N-methyl-N-ethylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoyl and 4-
hydroxypiperidinocarbonyl ;
or a pharmaceuticaily acceptable salt or an in vive hydrolysable ester thereof,

Preferred values of R, R* and H are as follows. Such values may be used where
appropriate with any of the definitions, claims or embodiments defined hereinbefore or
bereinaficr.

Tn this second preferred aspect preferably R* and R’ are independently selected from
hydrogen,-halo or C;.galkyl.

In this second preferred aspect preferably H is 1,2,3,4-tetrahydroquinolyl, 2-oxo-
1,2,3 4-tetrahydroquinolyl, 4-0x0-2,3,4,5-tetralrydrobenz[1,5]thiazepin-3-yl, 2-0x0-2,3,4,5-
tetrahrydro-1H-benz[b]azepinyl, 2,3,4,5-tetrahydro-1H-benz{blezepinyl or 3-0x0-2,3,4,5-
tetrahydro-1H-benz[c]azepinyl each optionally substituted on carbon by one or more groups
selected from S wherein S is selected from hydroxy, C, salkyl or C; alkoxy, and each
independently optionally substitated on nitrogen by a group selected from T wherein T is
selected from C;.4alkyl or Cy.ealkanoyl. |

More preferably H is 2-0x0-1,2,3,4-tetrahydroquinol-3-yl, 1-methyl-2-oxo-1,2,3.4-
tetrahydroquinol-3-yl, 4-0x0-2,3,4,5-tetrahydrobenz[1,5]thiazepin-3-yl, 5-hydroxy-2-oxo-

' 2,3,4,5-tetrabydro-1H-benz{bjazepin-4-yl, 2-0x0-2,3 4,5-tetrahydro- 1H-benz{bjazepin-3-yl or

3-0x0-2,34,5-tetrahydro-1H-benz[clazepin-4-yl.

In a third preferred aspect the present invention provides a compound of formula (I)
(as depicted above) wherein: .

-X-Y-Z- is selected from -S-CR*=CR’- or -CR*=CR*-S;
wherein R* and R? are independently selected from hydrogen, halo or C;.galkyl.

nis 1;

R! is hydrogen or aryiC.salkyl;

R? is selected from a group -E-F-G-H;

wherein E, F and G are each & direct bond;

H is an unsaturated five membered heterocyclic group containing at least one nitrogen
atom 2nd one or two ring atoms selected from oxygen and sulphur and wherein H may be
optionally substituted on carbon by one or more groups S which are independently selected
from halo, nitro, cyano, hydroxy, triflnaromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mexcapto, sulphamoyl, ureido, Cy.salkyl, C; salkenyl, C; salkynyl, Cy-¢alkoxy,
Cj.calkanoyl, C; salkanoyloxy, N{(C;.salkyDamino, N,N~(C).galkyl);amino,
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C salkanoylamino, N<C, galkyl)carbamoyl, N,N-(C;.salkyl);carbamoyl,

N~C, salkyl}-N~(C,;.salkoxy)carbamoyl, C; ¢alkylS(O), wherein ais 0 to 2,
Cysalkoxycarbonyl, Cysalkoxycarbonylamino, N{(C,.salkyl)sulphamoyl,
N.N~(C,-salkyl)sulphamoyl, C;.calkylsulphonylamino, Cy salkylsulphonyl-N-(C; salkyl)amino,
Cs scycloalkyl and ary] groups;

R’ is hydrogen ar C.alkyl;
or a pharmaceutically acceptable salt thereof.

Preferred values of R’, R? and H are as follows. Such values may be used where
appropriate with any of the definitions, claims or embodiments defined hereinbefare or
hereinafter.

In this third preferred aspect preferably R’ is selected from hydrogen or benzyl and
more preferably benzyl.

In this third preferred aspect preferably R? is hydrogen.

In this third preferred aspect preferably H is 1,3,4-oxadiazolyl, isoxezolyl, oxazolyl or
1,2,4-oxadiszolyl. More preferably H is 5-cthoxycarbonyl-1,3,4-oxadiazol-2-yl, 4-
phenylisaxazol-3-yl, 3-phenyl-1,2,4-oxadiazol-5-yl, 4-methoxycarbonyloxazol-S-yl or 3-
methylisoxazol-5-yl. -

In this third preferred aspect preferably H may be optionally substituted on carbon by
one or more groups S which are independently selected from halo, carboxy, C,;.salkyl,
C.salkoxy, C;.calkanoyloxy, N(C.salkyDamino, N,N{C,.calkyl),amino, C,.salkanoylamino,
Ci-salkaxycarbonyl, Cs gcycloalkyl and aryl groups. Preferably S is C ¢alkoxy,
Cy-ealkoxycarbonyl or phenyl

In a fourth preferred aspect the present invention provides a compound of formnla ()
(as depicted sbove) wherein:

-X-Y-Z- is selected from -S-CR*=CR- or -CR*=CR-S-;
wherein R* and R? are independently selected from hydrogen, halo or Cy-salkyl.

nis0;

R?is a group -E-F-G-H;

wherein E is a direct bond;

F is methylene;

wherein G is ~-C(O)NR®-, wherein R® is selected fram hydrogen or C; salkyl which is
optionally substituted by a group V ;
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His aryl which may be optionally substituted on carbon by ons or more groups
sclected from S;

S is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, triflnoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido, C;.¢alkyl, C; stlkenyl, Caalkynyl,
Ci.¢alkoxy, C;.¢alkanoyl, C, salkanoyloxy, N<(C.¢alkyl)amino, N,N«(C,;.¢alkyl)zamino,
C.calkanoylamino, N{C,.¢alkyl)carbamoyl, N,NC,.salkyl),carbamoyl,

N«C1.alkyl)-N{(C, salkoxy)carbamoyl, C;.¢alkylS(O), wherein 2 is 0 to 2,
Ci.salkoxycarbanyl, C;.salkoxycarbonylamino, NC,_salkyl)sulphamoyl,
N,N+(C,.galkyl):sulphamoyl, C,.salkylsulphonylamino, C, calkylsulphonyl-N-(CsalkyDamino,
Cagcycloalkyl, aryl and hetarocyclic group; wherein S may be optionally and independently
substituted on carbon by one or more groups selected from V ;

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, triffuoromethyl, amino,
carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy,
methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-etbylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methyl-N-cthylcarbamoyl, methylthio, ethylthio, methylsulphinyl,

- ethrylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,

N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-dicthylsulphamoyl,
N-methyl-N-ethylsulphamoyl, morpholino, morphalinocarbonyl, N- benzylcarbamoyl , and 4-
hydroxypiperidinocarbonyl;

or a pharmacentically acceptable salt thereof.

Proferred values of R!, R?, R, -X-Y-Z-and n are as follows. Such values may be used
where appropriate with any of the definitions, claims or embodiments defined hereinbefare or
hereinafter.

In this fourth preferred aspect preferably H is aryl.

In this fourth preferred aspect preferably V is cyano or hydroxy.

Specific compounds of the present invention are:
2,3-dichloro-5-[N-(2-phenoxyethyl)carbamoyl]-4 H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-{ N[2-(2-thienyl)ethyljcarbamoyl }-4 H-thieno[3,2-5]pyrole;
2,3-dichloro-5-{ N-[2-(2-methoxyphenyl)ethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;

2 3-dichloro-5-[N(2-phenyl-1-cyciopropyl)carbamoyi]-4 H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-{ N-[2-(4-fluorophenyl)ethyl]jcarbamoyl } -4 H-thieno[3,2-b]pymrole;
2,3-dichloro-5-[N-(N-phenyicarbamoylmethyl)carbamoyi]-4 H-thieno[3,2-b]pyrrole;
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2,3-dichloro-5-(N-{2-{(2-pyridyl)amino]ethyl } carbamoyl)-4 H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-{ N-[2<(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyl]carbamoyl } -4 5-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[2~(thiomorpholinc)ethyl}carbamoyl }-4H-thieno[3,2-b]pyrmrole;
5-[N<(benzoylmethyl)carbamoyl]-2,3-dichloro-4.H-thieno[3,2-b]pyrrole;
3-chloro-5-{N-{(N-phenylcarbamoylmethyf)carbamoyl}-4H-thieno[3,2-b]pyrrole;
3-chlaro-5-{ N-[2-(thiomorpholino)ethyljcarbamoyl }-4 H-thieno[3,2-b]pyrrole;

3-chloro-5-{ N-[2~(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyljcarbamoyl} -4H-
thieno[3,2-b]pyrrole;

3-chloro-5-[N-(benzoylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

3-chloro-5-{ N-[2-(2-methoxyphenyDetiryljcarbamoyl }-4 H-thienof 3,2-5]pyrrole;
3-chloro-5-{ N-[2~(2-thienyl)ethyl}carbamoyl } 44 H-thieno[3,2-b]pymrole;
3-chloro-5-[N«2-phenyl-1-cycloprapyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

3-chloro-5-{ N-{2-(4-flucrophenyl)ethyl}carbamoyl } -4 H-thieno[3,2-b]pyrrole;
3-chloro-5-[N(2-phenoxyethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

3-chloro-5-{ N-[2-(1-phenyimethanesulphonamido)ethyljcarbamoyl }-4H-thieno[3,2-b]pyrrole;
3-chloro-5-[N-(4-0x0-2,3,4,5-tetrahydrobenz{1, S]thiszepin-3-yl)carbamoyl]-4 H-thieno[3,2-
blpymole;

2-chloro-5-[N<(benzoylmethyl)carbamoyi]-4 H-thieno[3,2-b]pyrrole;
2~-chloro-5-[N«(2-phenyl-1-cyclopropyl)carbamoyl]-4 H-thieno(3,2-b]pyrrole;
2-chloro-5-[N-(N-phenylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-blpymole;
2-chloro-5-(N-{2-[(2-pyridyl)amino]ethyl }carbamoyl)-4 H-thieno[3,2-b]pymrole;
2-chiaro-5-{ N-[2-(2-methoxyphenyl)ethyljcarbamoyl } -4 H-thieno[3,2-5]pyrrole;
2~chloro-5-[N~(2-phenoxyethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;

2-chloro-5-{ N-[2-(2-thienyl)ethy]jcarbamoy] }-4.H-thieno[3,2-b]pyrrole;

2-chloro-5-{ N-[2-(4-fluorophenyl)ethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;

2-chloro-5-{ N-[2-(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyI]carbamoyl } -4 H-
thieno[3,2-b]pyrrole;

2-chlaro-5-{ N-[2~(thiomorpholino)ethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
2,3-dichlaro-5-[N-(2,3-dimethyl-5-ox0-1-phenyl-2,5-dihydro-1 H-pyrazol-4-yl)carbamoyl]-
4 H-thienof[3,2-bjpymrole;
2,3-dichloro-5-[N-(4-sulphamoylphenylmethyl)carbamoyl]-4H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-[N-(2-bydroxy-1-phenethyl)carbamoyl]-4H-thieno[3,2-bipyrole;
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2,3-dichloro-5-{ N-(2-[(3-triflnoromethyipyrid-2-yl)amino]ethyl)carbamoy] }-4 H-thieno[ 3,2-
blpyrmole; :

2 ,3-dichloro-5-{ N-[3-(5-tetrazolyl)propyljcarbamoyl } -4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(5-0xo-3-phenyl-4,5-dihydroisoxazol-4-ylcarbamoyl]-4 H-thieno[3,2-
blpyrrole;

2,3-dichloro-5-[N-(5-hydroxy-2-0x0-2,3 4,5-tetrahydro-1H-benz[b]azepin-4-yl)carbamoyl}-
4 H-thieno[3,2-b]pyrrole;

2-chlaro-5-{ N-[3-(beazyloxycarbonylamino)propyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
ZMGNMHN{(MMYMWIMYHMHHMBHJWE:
&[N{l-@mzyl—Z—hydmxyvthyl)whmnyl]—Zﬂ-dmﬂWH—hmo[SJ—b]pyndq
2,3-dmﬂm5—{N-[2{phmylammo)ethyl]cmbamoyl}4H—th:mo[3,2—b]pynoh
2,3-dichloro-5-[N-(B-(R)-hydroxy-c-methylphenethyl)carbamoyi]-4 H-thieno]3,2-5]pyrrole;
2,3-dichloro-5-[N~(B-hydroxyphenethyl)carbamoyl)-4 H-thieno[3,2-d]pyrrole;
2,3-dichloro-5-{ N-[2-(4-hydroxyphenyl)ethyllcarbamoyl }4 H-thienof 3,2-5]pyrrale;

2 3-dichloro-5-{ N-[(benzimidazol-2-yI)methyl]carbamoyl } -4 H-thieno[3,2-5]pyrrole;

2 3-dichloro-5-{ N-[2-(4-chlorophenyl)-2-hydroxy-1-(methoxycarbonyl)ethyl]carbamoyl }-4H-
thieno[3,2-b]pyrrole;

2,3-dichlaro-5-{ N<(imidazo[1,2-alpyrid-2-yl)carbamoyl } -4 H-thisno[3,2-b]pyrrole;

5-{ N-{(benzthiazol-2-yl)methylJcarbamoyl }-2,3-dichloro~4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[(6-trifluoromethylpyrid-3-ymethyljcarbemoyl } -4 thieno[3,2-d]pyrrole;
2,3-dichloro-5-{ N-(2-{(2-pyridazinyl)methyllcarbamoyl }-4 H-thieno[3,2-b]pymole;
2,3-dichloro-5-{ N-[ N-(2-hydroxy-3-phenoxypropyl)carbamoyimethyl] carbamoyl}-4/7-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N-(3-methylisothiazol-5-yl)carbamoylmethyl]carbamoyl }-4 H-thieno|[3,2-
blpymrole;

2,3-dichloro-5-{ N-[2~(pyridazin-3-yloxy)ethyl]carbamoyl }-4i-thieno[3,2-b]pyrrole;
2-chloro-5(N-{2-[(3-trifluoromethylpyrid-2-yl)amino]ethyl } carbamoyl)-4H-thieno[ 3,2~
b]pymrole;

2,3-dichloro-5-{ N-[2~(4-sulphamoylphenyl Jethyljcarbamoyl } -4 H-thieno[3,2-b]pyrrole;
23-dichloro-5-{ N-[2-(2-pyridyl)ethyl]carbamoyl} -4 H-thienof3,2-b]pyrrole;
2,3-dichloro-5-{ N-(2-[1-hydroxymettry}-2-(4-imidazolyl)ethyl]carbamoyl } -4 H-thieno[3,2-
blpymole;
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2,3-dichloro-5-{ N-(2-{(3-quinolyl)methyl]carbamoyl }-4 H-thieno[3,2-b]pyrole;

5-{ N-[3-(4-acetamidophenoxy)-2-hydroxypropyllcarbamoyl}-2,3-dichloro-4 H-thieno[ 3,2~

blpymole;
2.3-dichlmo-5-{N—[3-(N—metbylsulphmylcariumoyl)pmpyl]cubamoyl}-4H-1himo[3,2—
blpyrrole;

2,3-dichloro-5-[N-(2-{ [2-(guanidino)thiazol-4-yl]methylthio } ethyl)carbamoy]]-4 H-thieno[3,2-
blpyrrole; .

2,3-dichloro-5-{ N{2~(2,4-dioxoimidazalidin-1-ylethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
5-{ N-[2-beazylthio-1-(hydroxymethyl)ethyl]carbamoyl }-2,3-dichloro-4 H-thieno[3,2-
blpyrmole;

2,3-dichloro-5-{ N-[2-(dimethyaminosulphonylamino)ethyllcarbamoyl }-4 H-thieno[3,2-
blpyrmole;

2,3-dichloro-5-{ N-[(6-methoxypyrid-3-ylymethyl)carbamoyl } -4 H-thieno[3,2-b]pymrole;
(8)-2,3-dichloro-5-{ N-[(2-oxo-3-phenyl-2,3,4,5-tetrahydrooxazol-5-yl)methyijcarbamoyl } -
4 H-thieno[3,2-b]pyrrole; :

blpyrrole;

5-(N-{ [6-(benzo}1,3]dioxol-5-y1)-4-methylmorpholin-2-yl]methyl } carbamoyi)-2,3-dichloro-
4H-thieno[3,2-b]pyrrole;

5-(N-benzylcarbamoyl)- 2,3-dichloro-4H-thieno[3,2-b}pyrrole;
2,3-dichloro-S-(N-phencthylcarbamoyl)-4 H-thicno[3,2-blpyrrole;
2,3-dichloro-5-[N(3-phenylpropyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{N-[2-(2-hydroxypheayl)ethylcarbamoyl )4 H-thienof3,2-Elpyrrole;
2,3-dichloro-5-[N-(at,-dimethylphenethyl)carbamoyl}-4H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-[N-(1-phenylcyclobutylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(B-methylphenethyl)carbamoyl]-4#-thienof3,2-5]pyrrole;

2 3-dichloro-5-[N<(1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4 H-thieno[3,2-5}pyrrole;
5-[N-(N-benzylcarbamoylmethyl)carbamoyl]- 2,3-dichloro-4H-thieno[3,2-b]pymole;
5-[N-(N-benzyl-N-methylcarbamoylmethyl)carbamoyl]-2,3-dichloro-4 -thieno[3,2-b]pyrrole;
2,3-dichloro-S-[N-(N-methyl-N-phenylcarbamoylmethyl)carbamoyi]-4 H-thieno[3,2-b]pyrrole;
2 3-dichloro-5-{ N-[N-(2-cyanoethyl)-N-phenylcarbamoylmethyl]carbamoyl }-4 H-thieno[3,2-
blpyrrole;
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2,3-dichloro-5-{ N-[N-(4-methoxyphenyl)carbamoylmethyljcarbamoyl }-4H-thieno[3,2-
blpyrole;
2.3-d1chlmo—5—{N—[N{+ﬂumopheny1)cubmoylmdhyl]mbmoyl}4ﬂ4h:mo[3,2—b]pmle
2,3-dichloro-5- { N-[N-(4-pitrophenyl)carbamoylmethyl]carbamoyl } -4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N~(2,6-dimethylphenyl)carbamoylmethylcarbamoyl }-4 H-thieno[3,2-
bipyrrole;

2,3-dichloro-5- {N-[N-muhyl-N-@—mahylphmyl)carbamoylmethyl]mbmoylHH
thienof3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N-methyl-N-(3-methylphenyl)carbamoylmethyl]carbamoyl } -4 H-
thieno[3,2-b]pyzrole;

2,3-dichloro-5-{ N-[N-(3-chlorophenyl) N-methylcarbamoylmethyl]carbamoyl }-4 H-
thieno[3,2-b]pyrrole;

2,3-dichlaro-5-{ N-[N~(2-hydroxyethyl)-N-phenylcarbemoyimethyl]carbamoyl } 4 -
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N=(1,1-dimethy}-2-hydroxyethyl)carbamoylmethyljcarbamoyl } -4 H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N-(2-hydroxyethyl)-N-methylcarbamoylmethylJcarbamoyl } -4 H-
thienof3,2-bJpyrrole; '
2,3-dichloro-5-{ N-[N~(2-hrydroxyethyl)carbamoylmethyl]carbamoyl}-4 H-thieno[3,2-
blpymole;

2,3-dichloro-5-{ N-[N-(3-hydroxypropyl)carbamoylmethyl Jcarbamoyl } -4 H-thienof3,2-
blpyrrole;

2,3-dichloro-5-{ N-[N~(4-hydroxybutyl)carbamoylmethyl]carbamoyl }-4 H-thieno[3,2-
blpysrole;

2,3-dichloro-5+(N-{ N-[bis(hydroxymethylymethyl]carbamoylmethyl }carbamoyl)-4 H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N~(2,3-dihydroxypropyl)carbamoylmethyljcarbamoyl }-4H-thieno[3,2-
blpyrrole;

2,3-dichloro-5-{ N-[N<(4-hydroxymethylphenyl)carbamoylmethyl)carbamoyl }-4 H-thieno[3,2-
blpymole;

2,3-dichloro-5-{ N-[N-(5-isoquinolyl)carbamoyimethyljcarbamoyl }-4 H-thieno[3,2-b1pyrrole;
zSﬂchlm&{N-[N{S-hYdrwmﬁry)lphmYl]cubmylwmvl]wbml}-4H-thmo[3.2-
blpymrale;
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2,3-dichloro-5-(N-{ N-[4-(2-hydroxyethyl)phenyl]carbamoylmethyl } carbamoyl -4 H-
thieno[3,2-]pyrrole;

2,3-dichloro-5-{ N-[N~(2,4-difluorophenyl)-N-methyl-carbamoyhnethyl]carbamoyl } 4.1~
thieno[3,2-5 e;

2,3-dichloro-5-{ N-[(1,2,3 4-tetrahydro-1-quinolyl)carbonylmethyljcarbamoyl }-4 H-thieno[3,2-
blpyzrole;

2,3-dichloro-5-{ N-IN-{2-cyanoethyl)-N-methylcarbamoylmethyl]carbarnoyl } 4 H-thieno[3,2-
b]pyrrole;

2,3-dichloro-5-{ N-[N~{4-hydroxypiperidino)carbamoylmethyl}carbamoyl } 4 H-thieno[ 3,2~
blpymrale;

2,3-dichloro-5-[N-(N- cyclopeatylcarbamoylmethyl)carbamoyl]-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(N-isopropylcarbamoylmethyl)carbamoyl]-4/-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(N-isopropyl-N-methylcarbamoylmetiyl)carbamoyl]-4 H-thienof3,2-
blpyrrole;

2 3-dichloro-5-[N<(thicmorpholinocarbonylmethyl)carbamoyl])-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(morpholinocarbonylmethyl)carbamoyl}-4H-thieno[3,2-blpyrrole;
2 3-dichloro-5-{ N-[(1,1-dioxothiomorpholino)carbonylmethyl]carbamoyl } -4 H-thieno[3,25]-
pyrrole; .

2,3-dichloro-5-{ N-{(1 -oxothicmorpholino)carbonyimethyljcarbamoyl )4 F-thienof3,2-
bipyrrole;

2-chlaro-5-[N-(2-indanyl)carbamoyl]-6H: thieno[2,3-5]pymrole;
5-[N<(benz[1,21oxazol-3-yimethyl)carbamoyl}-2,3-dichloro-4 H-thieno[3,2-blpymrole;
2,3-dichloro-5-(N-{2-[2-(hydroxymethyl)phenyI]ethyl } carbamoyl)-4 H-thienof3,2-b]pyrrole;
23-dichloro-5-[N-(4-phenylisoxazol-3-ylmethyl)carbamoyl}-4 H-thienof3,2-b]pyrrole;
2,3-dichioro-S~(N-{2-[2-(2-morpholinoethoxy)phenyljethyl ) carbamoyl)- 4 H-thieno[3,2-
blpyrrole;

2,3-dichloro-5-(N-{2-[2-(methoxycarbonylmethoxy)phenyljethyl }carbamoyl)4H-thieno[3,2-
blpymole;

5-(N-{2-[2~carboxymethoxy)phenyllethyl } carbamoyl)-2,3-dichloro-4H-thieno[ 3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(3-msthoxyphenyl)ethyljcarbamoyl }4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{N-(2-0x0-1,2,3,4-tetrahydroquinal-3-yl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{2-[2-(2-methoxyethoxy)phenyl]etiryl }carbamoyl)-4 H-thieno[3,2-
blpyrrole;
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5~(N-{2-[2~(carbamoylmethoxy)phenyT}ethyl } carbamoyl)-2,3-dichloro-4 H-thienof3,2-
b]pymrole;
2,3-dichloro-5-(N-{2-[2-(N-methylcarbamoylmethoxy)phenyi]ethyl }carbamoyl)-4 H-
thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{2-[2-(N,N-dimethylcarbamoyimethoxy)phenyl]ethyl } carbamoyl)-4 77
thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{2-[2-(morpholinocarbonylmethoxy)phenyl)ethyl ) carbamoyl)-4 H-
thienof3,2-b}pymrole;

5-(N-{2-[2~(N-benzylcarbamoylmethoxy)phenyl]ethyl }carbamoyl)-2,3-dichloro-4./-
thieno[3,2-5]pyrrole;

2,3-dichloro-5-(N-{ %W*MMMMVMMMHMI}WIHH
thieno[3,2-b]pyrrole;

(S)-2-chloro-5-{ N-[a~(5-ethoxycarbonyl-1,3,4-oxadiazol-2-yl)phenethyl]carbamoyl } -6 H-
thienof2,3-b}pymrole;

(5)-2-chloro-5- { N-[a-(4-methoxycarbonyloxazol-5-yl)phencthyl]carbamoyl }-6H-thieno[2,3- *
b]pyrrole; '
2-chlaro-5-{ N-{a~(3-pyridyl}phenethy]jcarbamoyl } -6 H-thieno[2,3-b]pyrrole;
2,3-dichtoro-5-{ N-[a~(3-pyridyl)phenethyl)jcarbamoyl }-4H-thienof3,2-b]pyrrole;
(S)-2-chloro-5-{ N-[a~(3-phenyl-1,2,4-oxadiazol-5-yl)phenethyl]carbamoy] }-6H-thieno[2,3-
blpyrrole;

2,3-dichloro-5-[N-(1-hydroxyindan-2-yi)carbamoyl]-4H- thieno[3,2-b]pymrole;
2,3-dichloro-5-[N-((1S, 25)-1-hydroxyindan-2-yI)carbamoyl}-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-{(1R, 2R)-1-hydroxyindan-2-yl)carbamoyl}-4H-thiepo[3,2-b]pyrrole;
2-chloro-5-[N-(1-hydroxyindan-2-yl)carbamoyi}-6H-thieno[2,3-b]pyrrole;
2,3-dichloro-5-[N~(1-hydroxy-1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4H-thieno[ 3,2~
blpyrrole;

2,3-dichloro-5-[N<(6-fluoro-1-hydroxyindan-2-yl)carbamoyl]-4 H-thienof3,2-b]pyrrole;
2,3-dichloro-5-[N-(7-methoxy-1-0x0-1,2,3,4-tctralrydronaphth-2-yl)carbamoyl}-4 H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-[N~(2-indanyl)carbamoy!}-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N~(3-methylisoxazol-5-yl)methyl)carbamoy]-4 H-thieno[3,2-b]pyrrole;
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2,3-dichloro-5-[N-(4-hydroxy-1,1-dioxotetrahydrothiophen-3-yl)carbamoyl]-4 H-thieno[3,2-
blpyrrole;

2,3-dichloro-5-(N-{ N-methyl-N-[(1-0x0-1,2,3,4-tetrahydronaphth-2-
yl)ymethyljcarbamoylmethy! }carbamoyi)-4 £-thieno[3,2-3]pyrrole;
2-chloro-5-[N-(2-0x0-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-thieno[2,3-5]pyrrole;
2-chloro-5-[N-(1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6 H-thieno[2,3-b]pymole;
2-chloro-5-[N-(1-methyl-2-ox0-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6H-thieno[2,3-
blpyrrole;
2-chloro-5-[N-(3-0x0-2,3,4,5-tetrahrydro- 1 H-benz[2]azepin-4-yl)carbamoyl]-6H-thienof2,3-
bpyrrole;
2,3-dichloro-5-[N-(1-methoxyindan-2-yl)carbamoyl]-4H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-(N-{ 1-[N=(1,1-dimethylethoxy)carbonylamino]indan-2-yl } carbamoyl)-4 .51~
thieno[3,2-b]pyrrole;
5-[N<1-aminoindan-2-yDcarbamoyl}-2,3-dichloro-4H-thieno[3,2-b]pyrrole;
5-[N«(1-acetamidoindan-2-yl)carbamoyl]-2,3-dichloro-4 H-thieno[ 3,2-b]pyrmrole;
2,3-dichloro-5-{ N-{1-{methanesiilphonamido)indan-2-yl]carbamoyl } -4 H-thieno[3,2- -
blpyrrole; .
2,3-dichloro-5-{ N-[1-{methylamino)indan-2-yl]cartbamoyl }-4H-thieno[3,2-b]pyrrole; and
2,3-dichloro-5-{ N-[ 1{N-methylacetamido)indan-2-yl]carbamoyl }-4 H-thieno[3,2-b]pymole.
Preferred aspects of the invention are those which relate to the compound of formnla
(I) or a pharmaceutically acceptable salt thereof.
Another aspect of the present invention provides a process far preparing a componnd

. of formnla (T) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof

which process (wherein R', R?, R, -X-Y-Z-and 1 are, inless otherwise specified, as defined
in formula (X)) corprises of:
a) reacting an acid of the foromla (II):

OH
N\
LI
am

or an activated derivative thereof; with an amine of formnla (XII):
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and thereafter if necessary:

i) converting a compound of the formula () into another compound of the formnla (T);
ii) removing amy protecting groups;

ifi) forming a pharthaceutically acceptable salt or in vivo hydrolysabie ester.

Specific reaction conditions for the above reaction are as follows.

Processa)  Acids of formula (II) and amines of formule (IIT) may be coupled
together in the presence of a suitable coupling reagent. Standard peptide coupling reagents
known in the art can be employed as suitable coupling reagents, or for example
carbonyldiimidazole, 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide hydrochloride and
dicyclobexyl-carbodiimide, optionally in the presence of & cataltyst such as'1-
hydroxybenzotriazole, dimethylaminopyridine or 4-pyrrolidinopyridine, optionally in the
presence of a base for example triethylamine, di-isopropylethylamine, pyridine, or
2,6-di-alkyl-pyridines such as 2,6-Iutidine or 2,6-di-er-butylpyridine. Suitable solvents
include dimethylacetamide, dichloromethane, benzene, tetvalrydrofuran and
dimethylformamide. The coupling reaction may conveniently be performed at & temperatnre in
the range of 40 1o 40°C.

Suitable activated acid derivatives include acid halides, for example acid chlorides,
and active esters, for example peatafluorophenyl esters. The reaction of these types of
compounds with amines is well known in the art, for example they may be reacted in the
presence of a base, such as those described above, and in a suitable solvent, such as those
described above. The reaction may conveniently be performed at a temperature in the range of
-40 to 40°C.,

The acids of formula (IT) may be prepared according to Scheme I

cHO 1} NyCH,CO,Me, OMe
f]/ MeONa/McOH Y}‘ | N
" ii) xyleae, A z o
(lIa) (IIb)
LiOH
MeOH
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Scheme 1

Compounds of formula (Ila) and amines of formula (III) are commercially available
or they are known compounds or they are prepared by processes known in the art.

It will be appreciated that certain of the various ring substituents in the compounds of
the present invention may be introduced by standard aromatic substitution reactions or
generated by conventional functional group modifications either prior to or immediately
following the processes mentioned above, and as such are included in the process aspect of the
invention. Such reactions and modifications include, for example, introduction of a
substituent by means of an aromatic substitution reaction, reduction of substituents, alkylation
of substituents and oxidation of substituents. The reagents and reaction conditions for such
procedures are well known in the chemnical art. Particular examples of aromatic substitution
reactions include the introduction of a nitro group using concenirated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminium trichloride) under Friedel Crafts
conditions; and the introduction of a halogeno group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treatment with iron in the presence of hydrochlaric
acid with heating; oxidation of alkylthio to alkylsulphinyl or alkylsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
newssuyldesknﬂewprommmsiﬁmgmupsinmecumpmmfh.mhmnceswhﬂe
protection is necessary or desirable and suitable methods for protection are known to those
gkilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W. Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amino, carboxy or hydroxy it may
be desimable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbony] or #-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable bage such as an alkali
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metal hydroxide, for example lithiom or sodium hydroxide, Altematively an acyl group such
as a r-butoxycarbomyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphoric acid or trifincroacetic acid and an
uylmethoxycubonylgmupmichuabenzyloxyurbmylgmupmybermvad. for example,
by hydrogenation over a catalyst such as palladinm-on-carbon, or by treatment with a Lewis
acid for example boron tris(trifluoroacetate). A suitable alternative protecting group for a
primary amino group is, for example, a phthaloyl group which may be removed by treatment
with an alkylemine, for example dimethylaminopropylamine, ar with hydmazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an
arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the choice of protecting group. Thus, for example, an acyl
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed; for example, by
hydrogenation over a catalyst such as palladinm-on-carbon.

A suitable protecting group for a carboxy gronp is, for example, an esterifying group,
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodinm hydroxide, or for example a 7-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as trifluoroacetic
acid, or for example a benzyl group which may be removed, for example, by hydrogenation
over a catalyst such as palladium-on-carbon. )

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.

As stated hereinbefore the compounds defined in the present invention possesses
glycogen phosphorylase inhibitory activity. This property may be assessed, for example, using
the procedure set out below.

Asszy

The activity of the compounds is determined by measuring the inhibitory effect of the
compounds in the direction of glycogen synthesis, the conversion of glucose-1-phosphate into
gmmmmmmammcpm@mumwmﬂpommu.m
reactions were in 96well microplate format in a volume of 100ul. The change in optical
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density due to inorganic phosphate formation was measured at 620nM in & Labsystems iEMS
Reader MF by the general method of (Nordiie R.C and Arion W.J, Methods of Enzymology,
1966, 619-625). The reaction is in 50mM HEPES, 2.5mM MgCl,, 2.25mM ethylene glycol-
big(b-aminoethyl ether) N,N,N', N'-tetraacetic acid, 100mM KCl, 2mM D-(+)-glucose pH7.2,
containing 0.5mM dithiothreitol, the assay buffer solution, with 0.1mg type I glycogen,
0.15ug glycogen phosphorylase a (GPa) from rabbit muscle and 0.5mM glucose-1-phosphate.
GPa is pre-incubated in the assay buffer solution with the type Il glycogen at 2.5 mg ml™ for
30 minutes. 40y of the enzyms solution is added to 25l assay buffer solution and the
reaction started with the addition of 2511 2mM giucose-1-phosphate. Componnds to be tested
are prepared in 10pd 10% DMSO in assay buffer solution, with final concentration of 1%
DMSQO in the assay. The non-inhibited activity of GPa is measured in the presence of 10y
10% DMSO in assay buffer solution and maximm inhibition measured in the presence of
30uM CP320626 (Hoover et al (1998) J Med Chem 41, 2934-8; Martin et al (1998) PNAS 95,
1776-81). The reaction is stopped after 30min with the addition of 50yl acidic ammonium
molybdafe solution, 12ug mi™ in 3.48% H,SO, with 1% sodium laury] sulphate and 10ug mI”
ascorbic acid. After 30 minutes at room temperature the absorbency at 620nm is measured.

The assay is performed at a test concentration of inhibitor of 10pM or 100uM.
Compounds demonstrating significant inhibition at one or both of thege concentrations may be
further evaluated using a range of test concentrations of inhibitor to determine an ICx, a
concentration predicted to inhibit the enzyme reaction by 50%.

Activity is calculated as follows:-

% inhibition = (1 - (compomnd OD620 - fally inhibited OD620) (non-inhibited rate OD620 -
fully inhibited OD620)) * 100.
OD620 = optical density at 620nM.

Typical ICsp values for compounds of the invention when tested in the above assay are
in the range 100uM to 1nM.

The activity of the componnds is alternatively determined by measuring the inhibitory
effect of the compounds on glycogen degradation, the production of glucose-1-phosphate from
glycogen is monitored by the multienzyme coupled agsay, as described in EP 0 846 464 A2,
general method of Pesce et al ( Pesce, M A, Bodourian, S H, Hamris, R C, and Nicholson, J F
(1977) Clinical Chemistry 23, 1171 - 1717). The reactions were in 384well microplate format
in a volume of S04, The change in fluorescence due to the conversion of the co-factor NAD
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to NADH is measured at 340nM excitation, 465nm emission in a Tecan Ultra Multifunctional
Microplate Reader. The reaction is in 50mM HEPES, 3.5mM KH,PO,, 2.5mM MgCl,
2.5mM ethylene glycol-bis(b-aminoethyl ether) N, N, N, N'-tetraacetic acid, 100mM KCl, 8mM
D-(+)-glucose pH7.2, containing 0.5mM dithiothreitol, the assay buffer solution. Human
recombinant liver glycogen phosphorylase g (hrl GPa) 20nM is pre-incubated in aszay buffer
solution with 6.25mM NAD, 1.25mg type III glycogen at 1.25 mg mI” the reagent buffer, for
30 mioutes. The coupling enzymes, phosphoglucomutase and ghicose-6-phosphate
dehydrogenase { Sigma) are prepared in reagent buffer, final concentration 0.25Units per
well. 2041 of the hrl GPa solution is added to 10ul compound solution and the reaction started
with the addition of 20ul coupling enzyme solution. Compotumds to be tested are prepared in
101 5% DMSO in assay buffer solution, with final concentration of 1% DMSO in the assay.
The non-inhibited activity of GPa is measured in the presence of 10l 5% DMSO in assay
buffer solution and maximum inhibition measured in the presence of Smgs ml™ N-
ethylmaleimide. After 6 hours at 30°C Relative Flunoresence Units (RFUs) are measured at

The assay is performed at a test concentration of inhibitor of 10uM or 100M.
Compounds demonstrating significant inhibition at one or both of these concentrations may be
further evaluated using a range of test concentrations of inhibitor to determine an ICso, 2
concentration predicted to inhibit the enzyme reaction by 50%.

Activity is calculated as follows:-
% inhibition = (1 - (compound RFUs - folly inhibited RFUs)/ (non-inhibited rate RFUs - fully
inhibited RFUSs)) * 100.
Typical ICsg values for compounds of the invention when tested in the above assay are in the
range 100uM to 1InM.

The inhibitory activity of compounds was further tested in rat primary hepatocytes.
Rat hepatocytes were isolated by the collagenase perfugion technique, general method of
Segien (P.O. Segien, Methods Cell Biology (1976) 13 29-83). Cells were cultured on Nunclon
six well culture plates in DMEM with high level of glucose containing 10% foetal calf serum,
NEAA, Glutamine, penicillin /streptomycin ((100units/100ug)/ml) for 4 to 6 hours. The
hepatocytes were then cultured in the DMEM solution without foetal calf serum and with
10nM insulin and 10nM dexamethasone. Experiments were initiated after 18-20 hours culture
by washing the cells and adding Krebs-Henseleit bicarbonate buffer containing 2.5mM CaCl,
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and 1% gelatin. The test compound was added and 5 minutes later the cells were challenged
with 25nM glucagon. The Krebs-Henseleit solution was removed after 60 min incnbation at
37°C, 95%04/5%CO, and the glucose concentration of the Krebs-Henseleit solution
measured,

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of the formula (), or a pharmaceutically
acceptable salt or in vivo hydrolysable ester thereof, as defined hereinbefore in association
with a pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral administration, for example as a
tablet or capsule, for parenteral injection (including intravenous, subcutaneocus, intramuscular,
intravascular or infusion) as a stexile solution, suspension or emulsion, for topical
administration as an ointment or cream ar for rectal administration as a suppository.

In general the above compositions may be prepared in a conventional manner using
conventional excipients.

The compound of formula (I) will normally be administered to a warm-blooded
animal at a unit dose within the range 5-5000 mg per square meter body area of the animal,
i.c. approximately 0.1-100 mg/kg, and this normally provides a therapeutically-cffective dose. -
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mgof -
active ingredient. Preferably a daily dose in the range of 1-50 mg/kg is employed. However
the daily dose will necessarily be varied depending upon the host treated, the particular route
of administration, and the severity of the illness being treated. Accordingly the optinmum
dosage may be determined by the practitioner who is treating any particular patient.

According to a further aspect of the present invention there is provided a compound of
the formuia (I), or a pharmacentically acceptable salt or iz vivo hydrolysable ester thereof, as
defined hereinbefore, for use in a method of treatment of a warm-blooded animal such ag man
by therapy.

Accarding to an additional aspect of the invention there is provided a compound of the
formmla (T), or a pharmaceutically acceptable salt or & vivo hydrolysable ester thereof, as
defined hereinbefore, for nse as a medicament. .

Aneordmghoananothm'aspectofthemvanuontherelsmudedﬂ:euseofa

compound of the formula (I"):
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wherein:

-X-Y~Z- is selected from -S-CR*=CR’-, -CR*=CR’-S-, -O-CR*=CR*-, -CR*=CR%-0-,
-N=CR*-S-, -8-CR*=N-, -NR’-CR*=CR5- and -CR*=CR -NR%;

wherein R* and R® are independently selected from hydrogen, halo, nitro, cyano,
hydroxy, fluoromethyl, difluoromethyl, triflvoromethyl, triflnoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C;.salkyl, Cz salkenyl, Czsalkynyl, C).salkoxy,
C;.galkanoyl, C; salkanoyloxy, N~(Cy.calkylamino, N N-{C,.calkyl);emino,
C-galkanoylamino, N-(C,.calkyl)carbamoyl, N, NC,.salkyl),carbamoyl, C;.6alkylS(O),
wherein a is 0 to 2, C;.salkoxycarbonyl, C;.¢alkoxycarbonylamino, N~(C.salkyl)sulphamoyl,
N,N-(C.galkylysulphamoyl, C;,salkylsulphonylamino nd
C;-salkylsulphonyl-N~(C, ¢alkyl)amino;

RS is liydrogen or Cy.galkyl;

R’ is selected from hydrogen, halo, nitro, cyano, hydraxy, amino, carboxy, carbamoyl, *
mercapto, sulphamoyl, ureido, C;.¢alkyl, Cz calkenyl, C; salkynyl, C; salkoxy, C;.¢alkanoyl,
C.¢alkanoyloxy, N«(C,.galkyl)amino, N,N~(C;.salkyl),amino, Cy.salkanoylamino,
N-(C.salkyl)carbamoyl, N,N-(C}.salkyl),carbamoyl, C,.¢alkylS(O), wherein a is O to 2,
C.salkoxycarbonyl, Cy salkoxycarbonylamino, N-(C).ealkyl)sulphamoyl,

N, N~Cy-salkyl);sulphamoyl, C;.galkylsulphonylamino, C; glkylsulphonyl-N~(C; salkyl)amino,
Cs-scycloalkyl, CscycloalkylC;-salkyl, aryl, arylC, selkyl, heterocyclic group and
(heterocyclic group)Cy.saikyl; wherein R! may be optionally substituted on carbon by one or
more groups selected from P and whezein if said heterocyclic group contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R;

R? is selected from hydrogen, halo, nitro, cyano, hydroxy, fluoromethyl,
diflucromethyl, triflnoromethyl, triflucromethoxy, amino, carboxy, carbamoyl, mercapto,
sulphamoyl, ureido, Cyalkyl, C;.calkenyl, C.¢alkynyl, C;.galkoxy, C)salkanoyl,
C1.salkanoyloxy, N<(C; salkyl)amino, N, N~(C;-salkyl);amino, C;salkanoylamino,
N-Cysalkyl)carbamoyl, N.N{C;.salkyl);carbamoyl, N<(Ch.salkyl)-N-(C;-salkaxy)carbamoyl,
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Ci1-6alkylS(O), wherein a is 0 to 2, C,.¢alkoxycarbonyl, C,salkoxycarbonylamino,
NHC,;.qalkyl)sulphamoyl, N,N-(C;.alkyl),sulphamoyi, sunlphamoylamino,
N-(C).ealkyl)sulphamoylamino, N,N~(C;.salkyl);sulphamoylamino, C,.¢alkylsulphonylamino,
C1-salkylsulphonylaminacarbonyl, Cs-¢alkylsulphonyl-N~(C)-salkyl)amino and a group
-E-F-G-H; )

wherein E and G arc independently selected from 2 direct bond, -O-, -S-, -SO-, ~-SOr,
-OC(O}-, -C(0)O-, <C(O}-, -NR™., -NR'C(0}-, -C(O)NR™., -SO;NR", -NR'SOy-,
-NR*C(O)NR"-, -OC(O)NR*-, -NR'C(0)O-, -NR*SO;NR"-, -SO,NR*C(O)- and
~C(O)NR"SO;-; wherein R* and R® are iridependently selected from hydrogen ar C;.¢alkyl
which is optionally substitnted by a group V ;

F is C,.¢alkylene optionally substituted by one or more Q or a direct bond;

H is aclected from aryl, Cs gcycloalkyl and heterocyclic group; wherein H may be
optionally substituted on carbon by one or more groups selected from S and wherein if said
heterocyclic group contains an -NH- mojety that nitrogen may be optionally substituted by a
group seleoted from T; :

R is hydrogen or C;.salkyl;

n is selected from 0-4; wherein the values of R! may be the same or different; and
wherein the values of R? may be the same or different;

P, 8 and Q are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido,
Ci¢alkyl, C; salkenyl, Ca alkynyl, C;.alkoxy, C;.¢alkanoyl, C; salkanoyloxy,
N~+(Cy-salkyl)amino, N,N-(C; galkyl);amino, C.salkanoylamino, NC,salkyl)carbamoyl,
N,N-C, ealkyl).carbamoyl, N{C, salkyl)-N-(C,.alkoxy)carbamoyl, C;.calkylS(O), wherein a
is 0 to 2, Cy.salkoxycarbonyl, Cysalkoxycarbonylamino, N-(C).alkyl)sulphamoyl,
N,N«C,.galkyl)2sulphamoyl, C,.salkylsulphonylamino, Cy.¢alkylsnlphonyl-N~(C,.¢alkyl)amino,
Cs.gcycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and
independently substitiuted on carbon by one or more groups selected from V and wherein if
said heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from U;

V is selected from halo, nitro, cyano, hydroxy, trifiucromethoxy, triflunromethyl,
amino, carboxy, carbamoyl, mezcapto, sulphamoyl, metityl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,



10

16

20

25

WO 02/20530 PCT/SE0101880
-42 -

acetylamino, N-methylcarbemoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,
N,N-dicthyicarbamoyl, N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsuiphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsolphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl,
N-methyl-N-ethylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoyl, and 4-
hydroxypiparidifiocarbomyl:

R, T and U are independently selected from C)4alkyl, C;4alkanoyl,
Cr4alkyisulphonyl, C;4elkoxycarbonyl, carbamoyl, N~(C;.4alkyl)carbamoyl,
N, N+(C; qalkyl)carbamoyl, phenyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulphonyl;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thercof;,
with the proviso that
when -X-Y-Z- is as initially defined, n is 1, R' is arylmethyl, substituted arylmethyl.
(heterocyclic group)methy! and substituted (heterocyclic group)methryl and R® is hydrogen
then R? is not & group ~C(=O)-A or a group —CH(OH)-C(=O0)-A in which A is NR'R?, -
NR'CH;CH,;OR", or

(cHa)nXR’ B N/(cHa)n ><Fl‘ o N/(cH,)rDSZ’ |
\ (CHI).;AJ (CHz)n X \ (CH,)rr>1 R°

" each R* and R® is independently hydrogen or —C;-Cgalkyl;

each R is independently hydrogen, C;-Cgalkyl, C;-Cgalkoxy, aryl, substituted aryl,

heterosryl, or substituted heteroaryl; ‘

each R°® is independently hydrogen, -C(=O)OR", -OR", -SR", or -NR'R"; and each n is

independently 1-3, and

X'is NR*, -CHz, O or S;

or a pharmaceutically acceptahle salt or in vivo hydrolysable ester thexreof, as defined
hereinbefore in the manufacture of a medicament for use in the production of a glycogen
phosphorylase inhibjtory effect in a warm-blooded animal such as man,

According to this another agpect of the invention there is provided the use of a
componnd of the formula ('), or a pharmacextically acceptable salt or in vivo hydrolysable
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ester thereof, as defined hereinbefore in the mannfactwe of a medicament for use in the
treatment of type 2 diabetes, insulin resistance, syndrome X, hyperinsulinaemia,
hyperglucagonsemia, cardiac ischasmia or obesity in a warm-blooded animal such 2s man.

According to thig another aspect of the invention there is provided the use of a
compound of the formula (I'), or a pharmaceutically acceptable salt or in vivo hydrolysable
ester thereof, as defined hereinbefore in the manufacture of a medicament for use in the
treatment of type 2 diabetes in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a
method of producing a glycogen phosphorylase inhibitory effect in a warm-blooded animal,
such as man, in need of such treatment which comprises administering to said animal an
effective amount of a compound of formula (I').

According to this further feature of this aspect of the invention there is provided a
method of treating type 2 diabetes, insulin resistance, syndrome X, hyperinsulinasmia,
byperglucagonaemia, cardiac ischaemia or obesity in a warm-blooded animal, such as man, in
need of such treatment which comprises administering to said animal an effective amount of a
compound of formula (I"). '

According to this further feature of this aspect of the invention there is provided a
method of treating type 2 diabetes in a warm-blooded enimal, such as man, in need of such
treatroent which comprises administering to said animal an effective amount of a compound
of formmla (I").

As stated above the gize of the dose required for the therapentic or prophylactic
treatment of a particular cell-proliferation disease will necessarily be varied depending on the
host treated, the route of administration and the severity of the illness being treated. A unit
dose in the range, for example, 1-100 mg/kg, preferably 1-50 mg/kg is envisaged.

In addition to their use in therapeutic medicine, the compounds of formula (I) and their
pharmaceutically acceptable salts are also useful as pharmacological tools in the development
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of
inhibitors of cell cycle activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats
and mice, as part of the search for new therapeutic agents.

In the above other pharmacentical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the
invention described herein also apply.
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Examples

The invention will now be illustrated by the following non-limiting examples in
which, unless stated otherwise:
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambient temperatire, that is, at a teraperatore in the range of 18-25°C and under an
atmosphere of an inert gas such as argon;

" (ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent

was carriod out nsing a rotary cvaporator under reduced pressure (600-4000 Pascals; 4.5-30
mmHg) with a bath temperature of up to 60°C; :

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography
(TLC) was carried out on gilica ge] plates; where a Bond Elut column is referred to, this
means a column containing 10 g or 20 g or 50 g of silica of 40 micron particle size, the silica
being conteined in a 60 ml disposable syringe and supported by a porous disc, obtained from
Varian, Harbor City, California, USA under the name “Mega Bond Elut SI"”; “Mega Bond
Elat” is a trademark; where a Biotage cartridge is referred to this means a cartridge containing
KP-SIL™ silica, 60 angstroms, particle size 32-63mM, supplied by Biotage, a division of
Dyax Corp., 1500 Avon Street Extended, Chariottesville, VA 22902, USA;

(iv) in general, the course of reactions was followed by TLC and reaction times are given for
illustration only;

(v) yields are given for illustration only and are not necessarily those which can be obtained by
diligent process development; preparations were repeated if more material was required;

(vi) where given, NMR data is in the form of delta values for major diagnostic protons, given
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard,
determined at 300 MHz using perdeuterio dimethy] snlphoxide (DMSO-05) as solvent unless
otherwise indicated, other solvents (where indicated in the text) include deuterated chloroform
CDCls;

(vii) chemical symbols have their usual meanings; SI units and symbols are nsed;

(viii) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures are
given as gange pressures in bars;

(ix) solvent ratios are given in volume : volume (v/v) terms;

(x) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical
ionisation (CI) mode using a direct exposure probe; where indicated ionisation was effected
by electron impact (EI), fast atom bombardment (FAB) ar electrospray (ESP); values for m/z
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are given; generally, only ions which indicate the parent mass are reported and unless

otherwise stated the value quoted is (M-H);

(xi) The following abbreviations are used:

SM starting material;
b EBtOAc ethyl acetate;

MecOH methanol;

DCM dichloromethane

HOBT 1-hydroxybenzotriazole
DIAD diisopropyl ezodicarboxylate

10 HATU O-(7-azabenzotriazol-1-yI)-N, N, N”, N', tetramethyluronium
hexaflunorophosphate
TFA trifluoroacetic acid

DIPEA di-isopropylethylamine; and
EDAC 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide
15 - hydrochloride

cl N

20 5-Carboxy-2,3-dichlaro-4 H-thienof3,2-5]pytrole (Method #9; 47 mg, 0.2 mmol) was
disso}ved in DCM (10 ml) containing 2-phenoxyethylamine (27 mg, 0.2 mmol), HOBT (27
mg, 0.2 mmol) and DIPEA (70 ml, 0.4 mmol). The mixture was stirred for 1 minute before
the addition of EDAC (50 mg, 0.26 mmol). The mixture was stirred at ambient temperature
for approximately 18 hours before being washed with water. The organic fraction was

256 concentrated and was purified on a Bond Ehut colurnn (eluent 1:1 EtOAc/isohexane) to afford
the title compound as an off white solid (32 mg). NMR: 12.4 (1H, br), 8.4 (1H, t), 7.3 (1H, d),
7.1 (1H, 5), 6.9 (2H, m), 3.5 (2H, m), 3.0 (2H, t); m/z 353 2.

Exam #2 -
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The following compounds were made by the process of Example #1 using 5-carboxy-
2.3-d:chloro-4H-thlmo[3.2-b]pynnle (Msl:hod#9) and the appropnm amine:

10
16
Example #9: 2.3-Dichioro-5-{ N-[2-(thi i 1 4 H-thi
_ blpyrrole
cl S
ST
cl [:', L
Ex (R NMR M/z
7] S 12.4 (1H, br), 8.4 (1H, £), 7.3 (1H, d), 7.1 (1H, 5), 6.9 (2H, | 343.1
BN
~ m), 3.5 (2H, m), 3.0 (2H, 1)
i3 12.3 (1H, s), 8.3 (1H, t), 6.8-7.2 (5H, m), 3.8 (3H, 8), 3.4 3673

7/
E (2H, m), 2.8 (2H, t)
HN

4 12.4 (1H, s5), 8.5 (1H, d), 7.2 (5H, m), 7.1 (1H, s), 3.0 (1H, | 349.3
ﬂ m), 2.1 (1H, m), 1.3 (2H, m)
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#5 12.3 (1H, 8), 8.4 (1H, t), 7.3 (2H, m), 7.1 (3H, m), 3.4 (2H, | 355.3
HN
J\O" m), 2.8 (2H, t)
#6' 12.4 (1H, s), 10.0 (1H, s), 8.7 (1H, br), 7.1-7.6 (SH, m), 3662
m\}}Q 72 (1H, s), 4.1 (2H, d)
wh Q 12.4 (1H, 5), 8.4 (1H, 6), 6.5-8.0 (SH, m), 6.6 (1H, 5),3.3 [ 3533
P ey (4H, m)
#8° (CDCly) 9.6 (1H, br), 7.8 (1H, m), 7.7 (1H, m), 7.3 (1H, | 4512
N g m), 7.0 (1H, s), 5.6 (1H, m), 3.9 (1H, m), 3.7 (1H, m), 2.9
7 (3H, 5), 2.8 (34, s)
o=s‘=-'°
#9 (CDCl,) 9.8 (1H, br), 6.9 (1H, br), 6.7 (1H, 2), 4.1 (2H, 3622

mJﬂ

m), 3.6 (2H, m), 2.8 (8H, m)

" Water was added and the title compound precipitated as a yellow golid which was filtered
off, washed with water, dried onder reduced pressure and was not purified further.
? Amine: Eur J Med Chem, 1987, 22, 91.

% Amine: Method #15

2,3-Dichloro-5-{ N-[(2-pbenyl-1,3~dioxolan-2-yl)methylJcarbamoyl }-4H-thieno[3,2-
blpymrole (Method #17; 80 mg, 0.2 mmol) was dissolved in acetone (15 ml) containing
aqueous hydrochloric acid (2.0 M, 1 ml). The mixture was heated under reflux for 90 minutes.
The white precipitate formed was filtered off and washed with acetone. The filtrate was
concentrated and the residoe was triturated with water. The solid formed was filtered off and
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dried under reduced pressure to afford the title compound as a white solid (20 mg). NMR:
124 (1H, s), 8.6 (1H, t), 7.6-8.0 (5H, m), 7.2 (1H, 5), 4.8 (2H, d); m/z 351.1.

5-Carboxy-3-chloro-4 H-thieno[3,2-5]pyrrole (Method #7; 100 mg, 0.5 mmol) was
dissolved in DCM (6 ml) containing HOBT (68 mg, 0.5 mmol), DIPEA (176 ml, 1.0 mmol)
and N-glycylaniline (75 mg, 0.5 mmol). The mixture was allowed to stand for one minute
before the addition of EDAC (150 mg, 0.7 mmol). The solution was allowed to stand for
approximately 18 hours before being washed with water. The organic phase was dried, filtered
and concentrated under reduced pressure to afford the title compound (112 mg, 67%).NMR
(CDCl) 9.7 (1H, br), 8.6 (1H, br), 7.0-8.0 (8H, m), 4.3 (2H, d); m/z 332.1.

Examples #12 - #21
The following compounds were made by the process of Example #11 using 5-carboxy-

3-chloro-4H-thieno[3,2-b]pyrrole (Method #7) and the appropriate amine:

Example #12: 3-Chlaro-5-{ N-[2-{thiomorpholino)ethyllcarbamo -4 F i
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Ex [R NMR Miz
CUN 7~ | ©CDC) 6 (I, &9, 70 (1H.5), 67 (1EL ), 66 (IF, | 3283
\/1/ be), 4.1 (2H, m), 3.5 (2H, m), 2.7 (RH, m)
¥137 (CDCL;) 9.5 (18, bn), 7.8 (1H, m), 7.6 (I, m), 73 | 419.0
BN S (1H, m), 7.0 (2H, 2 x 8), 5.6 (1H, m), 3.9 (1H, m), 3.7 | (M+H)*
7/ (1H, m), 2.9 (6H, 2 x 5)
o=i=-°
#14 (CDCl;) 9.6 (1H, 5), 7080 (8, m), 50 28, m) | 317.1
HN.
#15 ~ | (CDCls) 9.6 (1H, br), 72 (2H, m), 7.0 (1H, ), 69 | 333.1
(2H, m), 6.6 (1H, s), 6.3 (1H, br), 3.9 (3H, s5), 3.7 (2H,
N m), 29 (2H, 1
#16 m\/\@ (CDCl;) 9.8 (1H, br), 6.9-7.2 (4H, m), 6.7 (1H, 5), 6.2 | 309.1
(1H, br), 3.8 (2H, m), 32 (2H, t)
#17 (CDCl;) 9.6 (1H, br), 7.0-7.3 (6H, m), 6.8 (1H, 5), 6.3 | 315.1
"‘/A\O (1H, br), 3.1 (1H, m), 2.2 (1H, m), 1.3 (2H, m)
#18 (CDCl3) 9.5 (1H, br), 7.0-7.2 (5H, m), 6.6 (1H, 5, 5.9 | 32L.1

(1H, br), 3.7 (2H, m), 2.9 (2H, t)
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#19 Q (CDCly) 9.6 (1H, br), 6.9-7.3 (6H, m), 6.8 (1H, 5), 6.5 | 319.1
N ~O (1H, m), 4.2 (28, 1), 3.8 (2H, m)

#20 | (CDCls) 9.6 (1H, 5), 6.8-7.4 (9H, m), 4.3 (2H, 5), 3.4 | 396.1

"‘"‘E‘fgb (2H, m), 3.1 (2H, m)

217 | e /" (CDCly) 9.7 (1H, 5), 8.0 (1H, 8), 7.7 (1H, d), 7.1-74 | 378.1
IN:D (4H, m), 7.0 (1H, 5), 6.9 (1H, 5), 4.9 (1H, m), 4.0 (1H, | M+H)"
m), 3.0 (1H, m)

1 Amine: Method #15
2 Amine: ] Med Chem, 1985, 28, 1517

5-Carboxy-2-chloro-4.H-thieno[3,2-b]pymole (Method #8; 50 mg, 0.25 mmol) was
dissolved in DCM (7 ml) containing HOBT (34 mg, 0.25 mmol), DIPEA (49 ml, 0.28 mmol)
and 2-amino-1-phenylethanone (43 mg, 0.25 mmol). The mixture was stirred for one minute
and EDAC (63 mg, 0.33 mmol) was added. The mixture was stirred at room temperature for
approximately 18 hours. Water was added to the sohition and a solid precipitated out. This
solid was filtered off and was washed with water and DCM before being dried under reduced
pressure to afford the title compound as a white solid (45 mg, 61%). NMR: 11.9 (1H, s), 8.6
(1H, t), 7.1-8.1 (7H, m), 4.8 (2H, d); m/z 317.3.

Examples #23 - #25

The following compoumds were made by the process of Example #22 using 5-carboxy-
2-chloro-4H-thieno[3,2-5]pyrrole (Method #8) and the sppropriate amine:
Example #23: ~ 1-1 11-4H-thieno le
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R NMR Mk

Ex
#23 A 11.8 (1H, 5), 8.5 (1H, d), 7.0-7.3 (7H, m), 3.0 (1H, m), 3153
H © 2.1 (1H, m), 1.3 (2H, m)

#24 11.8 (1H, s), 10.0 (1H, br), 8.6 (1H, br), 7.0-7.6 (7TH, 3323
' "'*J“NQ m), 4.0 (2H, d) '

s’ ' 11.8 (1H, s), 8.4 (1H, s), 6.4-8.0 (6H, m), 6.6 (1H, br), |319.3
"&/,‘{Q 3.4 (41, m)

' Amine: Bur Y Med Chem, 1987, 22, 91.

Example #26
oro-S-{ N- 1 -4 H-thieno

s
mﬁ}\\(ﬂ\/.\b
N oy

5.Carbaxy-2-chloro-4 H-thieno[3,2-3]pymrole (Method #8; 50 mg, 0.25 mmol) was
dissolved in DCM (7 ml) containing HOBT (34 mg, 0.25 mmol), DIPEA (49 ml, 0.28 mmal)
and 2-(2-methoxyphenyl)ethylamine (43 mg, 0.25 mmol). The mixture was stirred for one
minute and EDAC (63 mg, 0.33 mmol) was added. The mixture was stirred at room
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temperature for approximately 18 hours. The reaction mixture was washed with water, the
organic phase was dried, filtered and concentrated to afford the title compound as an off-white
solid (84 mg, 100%). NMR (CDCl,): 9.7 (1H, br), 6.9-7.2 (5H, m), 6.5 (1H, s), 6.3 (1H, br),
3.9 (3H, 5), 3.7 (2H, m), 3.0 (2H, t); m/z 333.4.

Exsmples #27 - #31
The following compounds were made by the process of Example #26 nsing 5-carboxy-
2-chloro-4H-thieno[3,2-b]pyrrole (Method #8) and the appropriate amine.

Ex [R NMR M/
#27 Q (CDCls) 9.5 (1H, s), 6.9-7.3 (6H, m), 6.7 (1H, 5), 64 319.3
HN_/~0 (}H, br), 4.2 (2H, m), 3.9 (2H, m)

28 S| (CDCly) 9.4 (1. br), 6.6-7.2 (5H, m), 6.0 (I br), 3.7 | 3093
HN
\/\U (2H, m), 3.1 (2H, m)

#29 | .» /\(j (CDCly) 94 (1H, 5), 7.0-72 (4H, m), 6.9 (1H, s), 6.6 3213
(1H, 8), 5.9 (1H, tx), 3.7 (2H, m), 2.9 (2H, 1)
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#3301 11.9 (1H, ), 9.0 (1B, &), 7.8 (1H, m), 7.7 (1H), 72 4172
HN s (1H, 5), 7.0 (1H, &), 5.6 (1H, m), 3.9 (1H, m), 3.6 (1H,
s m), 2.9 (3H, s), 2.8 (3H, 5)

=0
oA
11.8 (1H, s), 8.1 (1H, t), 6.8-7.4 (2H, m), 2.54.0 (12H, | 328.3

#31
HN\/‘I\L/} o

' Amine: Method #15

Examples #32 - #69

The following compounds were made by the process of Example #1 using 5-carboxy-
2,3-dichloro-4fi-thieno[3,2-5]pyrmrole (Method #9) or Example #22 using 5-carboxy-2-chloro-
4H-thieno[3,2-b]pyrrole (Method #8) and the appropriate amine: :
Example #32: 2.3-Dj S-[N-(2.3-di = 1-phenyl- i 1LH- -4~

yllcarbamovl]-4[-thieno[3,2-b1pyrrole

e : 2 3-Dichloro-5-[N-(2-h -1= 1 -4 H-thieno

thieno{3 2-blpyrrole
le #38: 2.3-Dj 5-[N<(5-h 2-0%0-2.3.4,5 1H in-4-




10

15

25

30

WO 0220530 PCT/SE01/01880

le #46: 2.3-Dichlaro-5-{N- imidazol-2-yl carbamoyl }-4H-thieno
blpymole
7: 2.3-Dichloro-5-{N-[2-(4-chl 2- -1-
methox i\ 1lc i le
ple #48: 2.3-Dichloro-5-{N-(imidazo| id-2.v 1}-4H-thi
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ATF

id-3-yl 1 amov] | -4.H-thi 2- .

M/ (M+H)"

Amine
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32 lc 421 commercially

available
S\ ,2

33 O, 40 o] 404 cammercially

o -
}l’N .

34 ia 355 [commercially
% -
35 |a 423 |commercially
'W/Q available

CF,
36 & 8| 345 Meth #19
1 N i .
fﬁﬂ
HN .
37 HE 1Cl 3954 Gazz. Chim. Ital.,
1981, 111, 167
o
38 Cl 410 Method #26
HO
amine and hydroxy group are trans to
lone another
39 HN/\/\Ni H 393 commercially
N cf\@ available
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40 | . \ la 368 weommnially
'\/g ~ available
41 OH a 369 |commercially
available
42 Cl 354 commercially
available
43 [a 369 commercially
Hn’g/O available
HO
44 [C1 355 lcommﬂt:ially
HN’Y@ ava
HO
45 Cl 355 commercially
“’\/@/m available
46 ﬁ Cl 365 commercially
available
HN
H
47 Cl 448 [commercially
available
0\
48 / N C1 365 jcommercially
N/ . available
9 cl 382 commercially
I’{ ( > i1abl
HN\/LS
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50 A {C1 394 |commercially
HN I P
51 \ﬁ{\ Cl 327 commercially
\) available
HN
52 IC] 442 Method #20
0
H
OH
53 E Cl 389 Method #21
HN/Y Y}'
CH
54 Q cl 357 Method #22
BN~/ O : '
F5 F - H 388 commercially
available
HN i N
2
56 |HN _,,6 a 1418 commercially
_\—@—S\\—NHz available
o .
Cl 340 |commercially
lavailable
a 359 commercially
available
a 376 {commercially
available
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W 02/20530 PCT/SE01/01880
-39 -
l60 % [a 442 |commercially
j_P'O-u available
61 wiq. 0 1(:1 308 Method #24
HN N N
H
162 s. H &1 449 Fur. J. Med.
N
m\ \ Ve TNﬂn |Chem., 1993, 28,
\ N N 601
I63 m\/,p,o Cl 361 Method #23
. N
o H
[64 [EN. S Cl 415 Ioammmall y
j/\ /\© available
HO
65 " {Cl 385 commercially
}[N/\/N\ /N\ available
Py
0o
Cl 356 'WO 9518097
67 ""/\l/\ i 410 J, Med. Chem.,
1989, 32, 1673
[+
168 a 412 Method #25
HN-./ O
N
f, \ a 468 Method #27
,.,Nj_o ioj
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5-Carboxy-2,3-dichlaro-4 H-thieno[3,2-bipyrrole (Method # 9, 118mg, 0.5mmol) was
dissolved in dichloromethane (10ml) containing benzylamine (S5 mg, 0.5 mmol), 1-HOBT
(68mg, 0.5mmol) and DIPEA (2581, 2mmol). The mixture was stirred for one minute before
the addition of EDAC (125mg, 0.65mmol). The mixture was stirred at ambient temperature
for approximately 16hours before being washed with water. The organic fraction was
concentrated and was purified using Bond-Elut silica column chromatography (eluent:
dichloromethane-dichloromethane/methanol 5% gradient) to afford the sitle compound as a
white solid (121mg, 75%).
NMR: 124 (1H, br), 8.8 (1H, t), 7.3 (SH, m), 7.1 (1H, s), 4.5 (2H, d); m/z 323.27

The following compounds were made by the process of Example #70 using 5-carboxy- -
2,3-dichloro-4 H-thieno[3,2-5]pyrrole (Method #9) and the appropriate amine:

#11: -] ) niorg !__l_;jL:i_l\ CAIDAMOV] H NIEN0 D {DVITO

Example #75: 2.3-Dichloro-5-[N-{1- k jeno
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7.05 (4H, 5), 4.2 (1H, tr), 3.1 (1H, dd),
2.8 (3H, m), 2.0 (1H, m), 1.8 (1H, m).

Cir S
\ / \ R
cl N Y
Ex R NMR M/z
#71 12.33(1H, br), 8.4(1H, 1), 7.3(5H, m), 337.38
| HN/\/Q 7.1(1H, s), 3.5(2H, dd), 2.8(2H, t).
#72 m/\/\@ 12.35 (1H, br), 83 (1H, ), 7.2 (5H, m), | 351.40 .
7.1 (1H, 5), 3.3 (2H, q), 2.6 (2H, ), 1.8
(2H, m).
#73 HN 12.3 (1H, br), 8.3 (1H, 1), 7.0 (3H, m), 6.8 | 353.39
_ \:OD (1H, d), 6.7 (1H, 1), 3.4 (24, q), 2.8 (2H, t)
#74’ 12.3 (1H, br), 8.1 (1H, 1), 7.3 (2H, 1), 7.15 | 377.44
""\QQ . { (3H, m), 7.05 (1H, s), 3.6 (2H, d), 2.4
(24, m), 2.2 (2H, m), 2.0 (1H, m), 1.8
(1H, m).
#75° H 12.25 (1H, br), 7.4 (1H, 5), 7.1 (6H, m), | 36541
m 3.1 (2H, 5), 1.3 (6H, )
#16° . 123 (1H, br), 8.3 (1h, ), 7.2 (5H, m), 7.0 | no mass
: \/k(:' (1H, 5), 3.4 (2H, m), 3.0 (1H, g), 1.2 (3H, |ion
d).
#77 12.35 (16, br), 82 (1H, d), 7.1 (IH,s), | 363.35

0
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 #78¢ 12.4 (1H, br), 8.6 (1H, t), 8.4 (1K, 1), 7.3 | 380.41
(5H, m), 4.3 (2H, d), 3.9 (2H, d).
#79° 12.45 (1b, br), 8.4(1H, m), 7.3 (5H, m), | 39444
7.2(1B, m), 4.6 (0.6, 5), 4.5(1.4H, 5),
4.2(2H, m), 3.0(2H, s), 2.8(1H, s)
#30° 12.4 (1H, br), B.4(1H, 1), 7.4(5H, m), 380.41
’“\J\rO 7.1(1H, s5), 3.8(2H, br), 32(3H, s).
#817 d 12.4 (1H, br), 8.4 (1H, ©), 7.5 (5H, m), 419.41
H 7.1(1H, 5), 3.9(2H, 1), 3.7(2H, br), 2.7(2H,
1).

! Amine: J. Org. Chem.; 1976, 41(14), 2502-2503
2 Amine: J. Med. Chem .; 1993, 36(22), 3300-3307
3 Amine: J. Am. Chem. Soc.; 1960, 82, 2577
4 Amine: Method #6

5 3 Amine: Method #31
€ Amine: Method #30
7 Amine: Method #14

N
cl N

A solution of 5-(N-carboxymethylcarbamoyl)- 2,3-dichloro-4H-thieno[3,2-b]pymole
15§ (Method #12, 150mg, 0.51mmol) and 4-methoxyaniline (69mg, 0.56mmol) in
tetrahydrofuran (THF) (6ml) was stirred at ambient temperature for 30 minutes. 4-(4,6-
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dimethoxy-1,3,5-triazin-2-yl)}-4-methylmorpholinium chloride (DMTMM) (142mg,
0.51mmol) was added and the reaction mixture stirred at ambient temperature overnight,
poured into water (15ml) and extracted with ethyl acetate (3x15ml). The organic extracts were
combined and washed with 1N citric acid solution (15ml), sodium bicarbonate sotion

6 (15ml), dried over magnegium sulphate, filtered and concentrated to give the fitle product as a
white salid NMR: 12.4 (1H, s), 9.9 (1H, s5), 8.6 (1H, 1), 7.5 (2H, d), 7.2 (1H, 5), 6.85 (2H, d),
4.0 (2H, d), 3.7 (3H, &); m/z 396.38

The following compotmds were made by the process of Example #82 nsing 2,3-
10  dichloro-5-[N-carboxymethylcarbamoyi)-4 H-thieno[3,2-b]pyrrole (Method #12) and the

15

20

25

30




WO 02/20530

PCY/SE01/01880

5
10
Ex
o) NH 12.42 (1H, br), 10.08 (1H, br), 8.6 (15, ), | 384.20
\©\F 7.6 2H, m), 7.1 3H, m), 4.0 (2H, d)
#84 NA 12.5 (1H, br), 10.74 (1H, bo), 8.8 (1K, 1), | 411.36
O\M. 8.3 (2H, d), 7.9 (2H, d), 7.2 (1H, 5), 4.2
(2H, d).
#85 12.45 (1H, br), 93 (1H, tx), 8.7 (1H, 1), 7.2 | 394.39
"";é (1H, 5), 7.1 (3H, 8), 4.1 (2H, d), 2.1 (6H, 5).
#86 _N 124 (1H, bu), 84 (1H, 1), 73 (4, 5), 7.1 | 394.17
\©\ (1E, 5), 37 (2H, bo), 3.2 (3H, ), 2.3 3H,
8)
87 N 12.4 (1H, tn), B4 (1H, ), 7.4 (1H, 1), 72| 394.28
\O/ (3H, m), 7.1 (1H, 5), 3.8 (2H, br), 3.3 (3H,
s), 2.3 (3H, 5)
#38 N O | 12.4 (1H, bo), 8.4 (1K, 1), 7.5 (@H, m), 7.1 | mo
\©/ (1H, 5), (39, br), 3.2 (3H, s). mass
jon
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¥89 Ho/vﬁxo 124 (15, bx), 84 (1H, 0, 7.4 GH, m), 7.1 | 410.54
(1H, 5), 4.7 (1H, br), 3.7 (4H, w), 3.5 (2L,

d).

¥90 12.4 (1H, br), 84 (1, ), 7.3 (1H, br), 7.1 | 362.33
HN/j\\/o“ (1H, s), 4.8 (1H, t), 3.8 (2H, d), 3.4 (1.3H,

d), 3.1 (0.7H, d),

1.2 (6H, 5)

1 Ny~ ~—OH [ 1244 (1E, tx), 83 (1, ), 7.1 (11, 9), 49 | 34830

(0.5H, t), 4.6 (0.5EL 1), 4.1 (2H, dd), 3.4

(4H, m), 3.0 (1.5H, 5), 2.8 (0.5H, 5).

#92 O | 1242 (6, 1), 85 (11, ), 78 (1K, 1), 7.1 | 33434

(1H, 5), 4.6 (1H, br), 3.8 (2H, d), 3.4 (25,

br), 3.1 (2H, ).

#93 N ~~on_| 1241 (1E, bm), 85 (1K, 1), 7.8 (1H, ), 7.1 | 348.38

| R, 5), 4.4 (11, 1, br), 3.8 (2H, 4), 3.4 (2H,

q, br), .3'1 (2H, q),

1.5 (2H, m).

#94 o~~~ | 12.4 (1H, br), 85 (1K, ), 7.0 (18,1, 7.1 | 362.36

(14, s), 4.3 (1H, 1), 3.8 (2H, d), 3.4 (24, d),

3.1 (2H, g, br), 1.4 (4H, m).

5 OH 12.42 (1H, br), 8.5 (1L ©, 7.6 (1H, d), 7.1 | 364.36

/E/OH (1H, 5), 4.6 (2H, b), 3.9 (2H, d), 3.7 (1H,

HN m), 3.4 (4H, ta). :

#96 \/t/o 12. 4 (1H, br), 8.5 (1H, br), 7.8 (1H, 1), 7.1 | 364.35
hN H | (8, 5), 4.7 (1H, br) 4.5 (1H, br), 3.8 (2H,

d), 3.5 (1H, m), 3.2 (3H, m), 3.0 (1, m).
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A solution of 5-(N-carboxymethylcarbamoyl)-2,3-dichlaro-4 H-thieno[3,2-5]pymole
(Method #12) (150mg, 0.51mmol), and 4-aminobenzyl alcohol (70.5mg, 0.56mmoal) in THF
(6ml) was stirred at ambient temperature for 30 minutes. 4-(4,6-dimethoxy-1,3,5-txiazin-2-
yD4-methylmorpholinium chloride (DMTMM) (142mg, 0.51mmol) was added and the
reaction mixture stirred at ambient temperature overnight, then poured into water (15ml). The
resultant precipitate was isolated by filtration, washed with water, ether and dried in vacuo to
give the title product as a white solid (149mg, 73%)

NMR: 12.42 (1H, br), 9.9 (1H, s), 8.6 (1H, t), 7.5 (2H, d), 7.2 (2H, d), 7.1 (1H, s), 5.0 (1H,
br), 4.4 (2H, 5), 4.0 (2H, d); m/z 396.21

‘The following compounds were made by the process of Example #97 using 5-(N-
carboxymethylcarbamoyl)-2,3-dichloro-4 H-thieno[3,2-blpyrrole (Method #12) and the
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Ex R NMR m/z
#98 NH 12.5 (1H, 5), 8.7 (1H, 1), 8.5 (1H, d), 8.0
x (3H, m), 7.7 (1H, 1), 7.1 (1H, 5), 4.2 (2H,
= d).
#99 12.42 (1H, br), 9.9 (1H, 5), 8.6 (1H, t), | 396.19
.NJ@\,CH 7.55 (1H, 5), 7.45 (1H, d), 7.2 (1H, t),
7.1 (1H, 5), 7.0 (1H, d), 5.1 (1H, br), 4.4
(2H, 8), 4.0 (2H, d)
#100 NN/ONT 1241 (1H, br), 9.9 (1H, »), 8.6 (1H,1), [ 410.16
1.5 (1H, m), 7.1 (3H, m), 4.6 (1H, br),
4.0 (2H, d), 3.6 (2H, br), 2.6 (2H, 1)
#101 F 124 (1H, br), 8.5 (1H, 1), 7.7 (1, @), | No
~\ J@/ 7.5 (1H, &), 72 (1H, t, br), 7.1 (1H, 5), | mass
¢ 3.8 (1H, m), 3.6 (14, m), 3.1 (3H, 5). | ion
#102 12.41 (1H, br), 8.5 (1H, 1), 7.6 (1H, d), | 406.18

7.1 (5H, m), 42 (2H, d), 3.7 (2H, 1), 2.7
(2H, 1), 1.9 (2H, m).

203
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#103

12.42 (1H, br), 8.4 (1H, m), 7.1 (1H, ),
4.1( 2H, m), 3.7 (0.5H, t), 3.6 (1.5H, 1),
3.1 (2H, s), 2.9 (1.5H, m), 2.7 (1.5H, 1).

357.27

#104

12.42 (1H, br), 8.4 (1H, t), 7.1 (1H, 5),
4.7 (1H, br), 4.1 (2H, d), 3.9 (1H, m),

3.7 (24, m), 3.2 (1H, m), 3.0 (1H, m),
1.7 (ZH, m), 1.3 (2H, m).

376.26

#105

12.4 (1H, br), 8.45 (1H, t), 7.8 (1H, d),
7.1 (1H, 5), 4.0 (1H, m), 3.8 (2H, d), 1.8
(2H, m), 1.6 (2H, m),

1.5 (2H, m), 1.4 (2H, m).

358.35

#106

12.4 (1H, br), 8.5 (1H, 1), 7.7 (14, d),
7.1 (1H, ), 3.9 (1H, m), 3.8 (2H, d), 1.1
(6H, d).

33234

#107

12.42 (1H, br), 8.3 (1H, m), 7.1 (1H, 8),
4.6 ( 0.66H, m), 4.1 (2.33H, m), 2.8 (2H,
8), 2.7 (1H, s), 1.15 (2.4H, d), 1.05
(3.6H, d).

346.34

#108

12.42 (1H, br), 8.4 (1H, t), 7.1 (1H, s),
4.2 (1H, d), 3.7 (4H, m), 2.7 (2H, bu),
2.5 (2H, br).

#109

12.42 (1H, br), 8.4 (1H, t), 7.1 (1H, s),
42 (2H, d), 3.6 (4H, br), 3.5 (4H, br).
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A solution of m-chloroperbenzoic acid (mCPBA) (14mg, 0.85mmol) in
dichloromethane (5ml) was added dropwise to a suspension of 2,3-dichloro-5-[N-
(thiomorpholinocarbonylmethyl)carbamoyl]-4 H-thieno[3,2-b}pymrole (example # 108) in
dichloromethane and the reaction mixture stirred at ambient temperature for one hour. 5%
sodium metabisulfite solution (5ml) was added and the mixture stirred for several minutes.
The aqueous layer was extracted with ethyl acetate (2x15ml) and the combined organic
extracts washed with sodium bicarbonate solution (2x15ml) and concentrated. The two
component mixture was separated using bond-clute silica column chromatography (eluent:
dichloromethane-dichloromethane/methanol 5% gradient) to afford the less polar product
(sulfone) as a white powder (57mg 33%) and the more polar prodnct (sulfoxide) as a white
solid (62mg, 37%).

NMR: (sulfone) 12.43 (1H, br), 8.4 (1H, t), 7.1 (1H, 5), 4.2 (2H, d), 3.9 (4H, br), 3.3 (2H, br),
3.1 (2H, br); m/z 408.33

NMR: (sulfoxide) 12.42 (1H, br), 8.4 (1H, t), 7.1 (1H, 5), 4.2 (3H, m), 3.9 (2H, d), 3.6 (1H,
m), 2.9 (4H, m).

#112

2-Chloro-5-[N<(2-indany])carbamovi]-65-thienof2.3-b]pyrrole
Cl~ 7
m{"‘ﬁ@
N
(o]

5-Carboxy-2-chloro-6H-thieno[2,3-blpyrrole (Method #10; 101mg, 0.Smmol) was
dissolved in dichloromethane (6ml) containing 2-aminoindane (68mg, 0.5mmol), 1-
Hydroxybenotriazole (HOBT) (68mg, 0.5mmol) and DIPEA (3551, 2.0mmol). The mixture
was stirred for one minute before the addition of EDAC (125mg, 0.65mmol). The mixture

was stirred at ambient temperatore for approximately 16 hours before being washed with
water. The organic fraction was concentrated and was purified using bon-elute silica column
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chromatography (eluent: dichloromethane-dichloromethane/methanol 2.5% gradient) to afford
the title compound as a beige solid (96mg, 61%).

NMR: 11.80 (1H, br), 8.3 (1H, t), 7.2 (5H, m), 7.0 (1H, s), 4.6 (1H, m), 4.7 (1H, d), 3.2 (2H,
m), 2.9 (2H, m); m/z 315.46

5-Carboxy-2,3-dichloro-4H-thieno[3,2-5]pymole (Method #9; 118 mg, 0.5 mmol) was
dissolved in DMF (5 ml) containing HOBT (83 mg, 0.55 mmol), DIPEA (52 ul, 0.30 mmol)
and 1,2-Benzisoxazole-3-methylamine (Bar.J . Med.Chem-Chimica Therapeutica, Jan.-Feb.-10,
No.1 p32) (89 mg, 0.6 mmal). The mixture was stirred for one minute and EDAC (106 mg,
0.55 mmol) was added. The mixture was stirred at room temperature for approximately 18
hours. Water was added to the solution and a salid precipitated out. This solid was filtered off .
and was washed with water before being dried under reduced pressare to afford the title
compound as a white solid (174mg) 1H NMR : 4.9(2H,s), 7.1(1H,s), 7.4(1H,1), 7.6(1H,1),
(7.8(1H.d), 8.0(1H.d), 9.2(1H.s), 12.5(1H.5); m/z 366 (M+H);
HPLC Hichrome C18 column Acetonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 4.9min
m/z 366 M+H)

The following compounds were made by the process of Example #113 using 5-
cuboxy—Zﬂ-d;cMMchlmoBQ-b]pynok(Meﬂlod#Q)mdtheappmpmtem

_




WO 02/20530 PCT/SE0101880
-71 -

Example #117: 2.3-Dichloro-5-(N-{2-[2-(immethox 1}-
carbamoyl}-4H-thieno[3.2-blpyrrole
"~

a H

Ex NMR Rt |M/

)
N

1H NMR : 2.9(2H.,q), 3.4(2H.q), | 4.55 | 369
4.6(2H,d), 5.1(1H,%), 7.1(1H,5),
7.2(3H,m), 74(1H.m),
8.4(1H,m)

#1147

g
F o
w
e

1HNMR : 4.7(2H.s), 7.1(1H,s), | 5.01 | 392

NS 7.4(3H,m), 7.6(2H,m),
8.8(1H,1), 9.2(1H,s)

#1187

1THNMR (CDCI3) : 2.6(4H,m), | 426 | 468
2.8(2H,t), 3.0(2H. ), 3.7(6H,m),
4.1(2H,1), 6.3(1H,m), 6.6(1H.,s),
6.9(2H,m), 7.2(2H,m),
9.8(1H,b)

¥116°

30

(CDC13) : 3.0(2H,9), 3.8(2H,q), | 4.47 413
3.9(3H,5), 4.7(2H.5), 6.6(1H.5),
6.7(1H,s), 6.8(1H,d), 7.0(1H,),
72(2H,m)

#1174

de

' Amine: EP86-300884
2 Amine: Method #33
3 Amine: Method #34
4 Amine: Method #35
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2,3-Dichloro-5-(N-{2-[2-(methoxycarbonylmethoxy)phenyljethyl } carbamoyl)-4.5-
thieno[3,2-b]pyrrole (Example #117, 100mg,0.25mmol) dissolved in 2:1 THF : methanol
(2ml), was treated with 1N Lithium hydroxide solution (0.25ml, 0.25mmol), followed by the
addition of water till the solution was just opalescent and then stirred for 2 hours at room .

temperatnre. The organic solvents were removed by evaparation under reduced pressure, the
solution filtered then scidified with 2N HCl to give a thick white precipitate which was
isolmdbyﬁllr.aﬁon. washed with water and dried under reduced pressure over phosphorous
pentoxide to give the title compommd (83mg) .

1H NMR : 2.9(2H,q), 3.5(2H,q), 4.7(2H.5), 6.8(2H,m), 7.1(1H.s), 7.2(2H,m), 8.4(1H,m),
12.4(1H.s)

HPLC Hichrome C18 column Acetonitrile/water/0.1%TFA 5-95% ovex 7.5 min Rt 4.47min
m/z 413 (M-+H)

Example #119
2.3-Dichloro-5-{N- 1 1}-4H-thienol3 le

\ /
ﬁh J

5-Carboxy-2,3-dichloro-4H-thieno[3,2-5]pyrrale (Method #9; 100mg, 0.42mumol) was
suspended in DCM 10ml; 2M oxalyl chloride solution in DCM (750ul, 1.5mmol) was added
dropwise followed by one drop of DMP and the resultant mixture stirred overnight at room
temperature. The suspension was filtered, the residoe washed with DCM and the filtrate



10

15

A6

WO 02/20530 PCT/SE01/01880
-79 -

evaporated to dryness under rednced pressure and then azeotroped with toluene to give a
yellow salid which wag dissolved in DCM (6.9mI) onder nitrogen. Calcium carbonate (60mg,
0.6mmol) was added followed by a solution of 3-methoxyphenethylamine; 90mg, 0.4mmol)
and the mixture was stirred at room temperature overnight. The mixture was filtered, the
residue washed with DCM foliowed by 0.1 M HC] then water to give the title compound as a
white golid (98mg) 1H NMR (CDCI3) : 2.9(2H,t), 3.7(2H.¢t), 3.9(3H,s), 6.0(1H,m), 6.6(1H,3),
6.8CGH,m), 7.2(2H,m), 9.9(1H,8)

m/z 369 (M+H)

This was prepared following the procedure described in Example #97 using 3-
aminohydrocarbostyril (Arch Biochem&Biophys. 1963 109 48) was used in place of 4-
aminobenzyl alcohol and 5-carboxy-2,3-dichloro-4 H-thieno[3,2-blpyrrole (Msthod #9) was
used in place of 5-(N-carboxymethylcarbamoyl)-2,3-dichlaro-4H-thieno[3,2-b]pyrrole to give
the title compound: 1H NMR : 3.0Q2Hd), 4.7(1H,q), 6.9(3H,m), 7.2(2H,m), 8.5(1H,d),
10.35(1H.5)

HPLC Hichrome C18 column Acetonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 4.44min
m/z 380 (M+H)




10

16

2b

WO 02720530 PCT/SE01/01880
-74 -

2,3-Dichloro-5-{N-[2(2-hydroxyphenylethyljcarbamoyl }-4 H-thieno[3,2-]pyrrole ( Example
73, 177.5mg, 0.5mmol) was dizsolved in THF 3ml under nitrogen together with
methoxyethenol (381, 0.5mmol) and triphenylphosphine (131mg, 0.5mmol), the resultant
stirred solution was cooled to OC and treated with DIAD (98ul,0.5mmol) dropwise over 30
mins, then allowed to warm to room temperature overnight. After evaporation to dryness the
mixture was purified by chromatograpby on a 20g Bond Elute silica column eluting with
DCM. The product was teken up in diethyl ether 20ml, washed with 2N NaOH (3x5ml), water
(5ml) and saturated brine (Smi) then dried over magnesium sulphate and evaporated under
reduced pressure to give the title compound (45mg) 1H NMR (CDCI3) : 3.0(2H.,t), 3.5(3H,»),
3.7(2H,m), 3.9(2H,m), 4.2(2H,m), 6.6(1H,m), 6.8(1H,s), 6.9(2H,m), 7.2(2H.m), 9.9(1H.s)
HPLC Hichrome C18 column Acetonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 5.02min
m/z 411 (M-H)

5-(N-(2-{2-(Carboxymethoxy)pheayllethyl } carbamoyl)-2,3-dichloro-4 H-thieno[3,2-5]pyrrole
(Example #118,124mg, 0.3 mmol) was dissolved in DMF (3 ml) containing HOBT (50 mg,
0.33 mmol), DIPEA (140 pl, 0.69 mmol) and ammonium chloride (18mg, 0.36 mmol). The
mixture was stirred for one minnte and EDAC (64mg, 0.33 mmoal) was added. The mixture
was stirred at room temperature for approximately 18 hours. Water was added to the solution
and a solid precipitated out. This solid was filtered off and was washed with water before
being dried under reduced pressure to afford the title componnd as a white solid (111mg)1H
NMR : 29(2H.9), 3.5(2H,q), 4.5(2H.s), 6.8(2ZH,m), 7.0(1H.s), 7.2(2H,m), 7.5(1H,s),
7.6(1H.,s), 8.4(1H,m), 12.4(1H.,5)

HPLC Hichrome C18 colummn Acetonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 4.37min
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m/z 412 (M+H)

The following compounds were made by the process of Example #122 vaing 5-(N-{2-
6 [2-(Carboxymethoxy)phenyllethyl }carbarnoyl)-2,3-dichloro-4H-thieno[3,2-5]pyrrole
" (Bxample #118) and the appropriate amine:
Example #123: 2.3-Dichloro-5-(N-{2-

1H NMR : 2.8(3H.d), 2.9(2H,q9), 3.5(2H.9),
4.5(2H.s), 6.8(2H,m), 7.1(1H.8), 7.2(2H,m),
8.0(1H,m), 8.5(1H,m), 12.2(1H,5)

#124 li,/ IHNMR : 2.9(5H,m), 3.0(3H.5), 3.5(2H.q), |4.57 | 440
4.8(2H,5), 6.8(2H,m), 7.0(1H.8), 7.1(2H,m),
8.4(1H,m), 12.4(1H,s)
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1H NMR : 2.9(2H,q), 3.4-3.7(10H,m), 4.5 |484

4.8(2H,s), 6.8(2H,m), 7.0(1H,s), 7.1(ZH,m),
8.3(1H,m), 12.4{1H,5)

#125

O

#126 THNMR : 2.9(2H,q), 3.5(2H,q), 4.4(2H.d), | 5.26 | 502
4.6(2H.5), 6.9(2H,m), 7.0(1H,s), 7.2~
74A(TH,m), 8.4(1H,m), 8.6(1H,m),
12.4(1H.s)

2.9(2H,q), 3.1(1H,q), 3.2(1H,q), 3.5(2H,q),
OH | 3.7(2H.g), 3.9(1H,m), 4.7(1H,d), 4.8(2H.5),
6.9(2H,m), 7.1(1H.,s), 7.2(2H,m), 8.0(1H.s),
8.4(1H.m), 12.4(1H,5)

#127 Q THNMR : 1.2-1.5(2H,m), 1.6-1.8(2H,m), 42 | 496

5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10 172mg, 0.B6mmol) was
dissolved in DCM (10ml) containing HOBT (115mg, 0.86mmol), DIPEA (331mg,2.57mmol)
aod ethyl (S)-5-(a-aminophenethyl)-1,3,4-oxadiazole-2-carboxylate triflucroacetate (Method
#16; 322mg, 0.86mmol). EDAC (205mg,1.07mmol) was added and the mixture stirred at
ambient temperature for 16 hours, The reaction mixture was filtered and the filtrate washed
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with dilute hydrochloric acid and water. After drying over magnesiam sulphate and
concentration the crude material was purified by bond clute silica column chromatography
(elucnt - DCM/Ethyl acetate gradient 0-20%) to give the title compound (104mg, 27%)
NMR 1.3(3H, t); 3.3-3.5(2H, m); 4.4(2H,q); 5.5-5.6(1H,m); 7.05(1H,s); 7.15(1H,8); 7.2-
7.35(5H,m); B.95(1H,d); 11.84(1H.5)

m/z 444.9

O
O
CI/I\ N
S N N <
o W/,

5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10, 100mg, 0.5mmol) was
dissolved in DCM (10ml) containing HOBT (68mg, 0.5mmol), DIPEA (193mg, 1.5mmol)
and methyl (S)-5-(x-aminophenethyl)oxazole-4-carboxylate triflnoroacetate (Method #32,
230mg, 0.5mmol). EDAC (143mg, 0.75mmol) was added and the mixture stirred at ambient
temperature for 4 hours. The reaction mixture was diluted with ethyl acetate (75ml) washed
with dilote citric acid, water and brine, dried over magnesium sulphate and concentrated. The
crude material was purified by bond elute silica column chromatography (eluent - DCM/Ethyl
acetate gradient 0-50%) to give the titie compound (147mg, 34%).
NMR 3.05-3.15(1H,m); 3.2-3.25(1H,m); 3.8(3H,s); 5.85-5.95(1H,m); 7.1(1H,s); 7.15(1H.s);
7.15-7.25(5H,m); 7.75(1H,d) 8.4(1H,s); 11.74(1H,5); m/z 429 )
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5-Carboxy-2~-chloro-6H-thieno[2,3-b] pyrmrole (Method #10, 100mg, 0.5mmol) was
dissolved in DCM (10ml) containing HOBT (68mg, 0.5mmol), DIPEA (193mg,1.5mmol) and
o-(3-pyridyl)phenethylamine dihydrochloride (J. Am. Chem. Soc., 1950, 72, 1988; 135mg,
0.5mmol). EDAC (143mg,0.75mmol) was added and the mixture stirred at ambient
temperatre for 16 hours. The reaction mixture was diluted with ethyl acetate (SOmI), water
(20ml) was added and the pH adjusted to 7 with dilute hydrochloric acid. The organic fraction
was separated washed with water and brine, dried over magnesium sulphate and concentrated.
Themdemmﬂwup\mﬁndbybondeluteﬂhcaedumnchmmﬁogmphy(dumt Ethyl
aoetnte)togvetheuﬂecompoundasuohd(lzsmg.ﬁ%)
NMR 3.0-3.2(2H,m); 5.2-5.3(1H,m); 7.05(1H,s); 7.1-7.2(2H,m); 7.2-7.4(5H,m); 7.8(1Hd);
8.4(1H,d); 8.55-8.65(2H,m); 11.71(1H,s); m/z 381

5-carboxy-2,3-dichloro-4 A-thieno[3,2-5]pyrrole (Method #9, 118mg, 0.5mmol) was
dissolved in DCM (10ml) containing HOBT (68mg, 0.5ommol), DIPEA (193mg,1.5mmol), a-
(3-pyridyDphenethyl)amine dihydrochloride (J. Am. Chem. Soc., 1950, 72, 1988; 135mg,
0.5mmol). EDAC ( l43mg,b.75mmol) was added and the mixture stirred at ambient
tempezrature for 16 hours. The reaction mixture was diluted with ethyl acetate (100ml), water
(20ml) was added and the pH adjusted to 7 with dilute hydrochloric acid. The organic fraction
was scparated wagshed with water and brine, dried over magnesium sulpbate and concentrated.
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The crude material was purified by bond eluate silics column chromatography (eluent - Ethyl
acetate ) to give the title compound as a solid (72mg, 34%)

NMR 3.0-3.3(2H,m); 5.2-5.3(1H,m); 7.1-7.2(2H,m); 7.2-7.4(5H.m); 7.85(1H.dt); 8.4(1H,dd);
8.6(1H,s); 8.75(1H,d); 12.28(1H,s); m/z 417

7 )‘/),@

N O~N
Cl S

5-Carboxy-2-chloro-6H-thieno[2,3-b] pyrrole (Method #10, 201mg, 1mmol) was
dissolved in DCM (15ml) containing HOBT (148mg, 1.1mmol), DIPEA (387mg,3mmol) and

" (S)-5 (a-aminophenethyl)-3-phenyl-1,2,4-0xadiazole trifluoroacetate (Method #18, 379mg,

1mmol). EDAC (238mg,1.25mmol) was added and the mixture stirred at ambient temperatare
for 16 hours. The reaction mixtore was filtered and the filtrate diluted with DCM (50ml)
washed with dilute hydrochloric acid and water. After drying over magnesium solphate and
concentration the crude material was purified by bond elute silica column chromatography
(eluent - DCM/Ethyl acetate gradient 0-20%) to give the title compound (120mg, 26%);
NMR 3.3-3.6(2H,m); 5.5-5.7(1H,m); 7.1(1H,s); 7.15-7.4(6H,m); 7.55-7.65(3H,m);
8.05(2H,d); 9.05(1H,d); 11.9(1H.5); m/z 449

Example #133
3-Di 5- - i -2~ 1}-4H-thi - e
S HO
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5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b]pyrrale (Method #9, 329 mg, 1.4 mmol) was
dissolved in DCM (20 ml) containing HOBT (189 mg, 1.4 mmol), DIPEA (0.5 ml, 2.8 mmaol)
snd 2-aminoindan-1-ol (Method #36, 250 mg, 1.4 mmol). The reaction mixture was stirred
for one minnte and EDAC (306 mg, 1.6 mmol) was added. The reaction mixture was stirred at
room temperature for approximately 18 hours. The resulting solution was washed with water
(20 ml) and the aqueous layer extracted with DCM (2 x 20 ml). The organic extracts were
combined, dried over magnesium sulphate and concentrated under reduced pressure to give
the title compound as a white solid (70 mg, 14%).
NMR: 2.8(1H,dd), 3.2(1H,dd), 4.4(1H,quin), 5.1(1H.d), 7.1(1H,s), 7.2-7.4(4H,m), 8.7(1H.,d),
12.4(1H,s); m/z 366 (M-H)

H

Cl~_-S

\ /7 \ K.
Ci N oY

and

Example #135

23D 5-[NL(] 1- indan-2- 1]-4H-thieno e
H

Cle S Q

2,3-Dichlaro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[3,2-b]pyrrole
(Bxample #133) was subject to preparative HPLC under the following conditions to give 2,3-
dichloro-5-[N<((ZS, 25)-1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[3,2-5]pyrrole as a white
solid (9 mg) and 2,3-dichloro-5-[N~((1R, 2R)-1-hydroxyindan-2-yl)carbamoy])-4 H-
thieno[3,2-b]pymrole as a white solid (12 mg).

Instrument P.E Series 200 system 1
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Column Chiralpak AD (250mm x 4.6 mm) No.ADOOCE-AJ052
Eluent MeOH
Oven Temperatore Ambient
Flow 1ml/min
Wavelength 254 nm
Sample concentration | 1mg/ml in EtOH + sonication

S5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10; 280 mg, 1.4 mmol) was
dissolved in DCM (20 ml) containing HOBT (189 mg, 1.4 mmol), DIPEA (05 ml, 2.8 mmol)
and 2-aminoindan-1-ol (Method #36, 250 mg, 1.4 mmol). The reaction mixture was stirred
for one minute and EDAC (306 mg, 1.6 mmol) was added. The reaction mixture was stirred at
room temperature for approximately 18 hours. The resulting solution was washed with water
(20 ml) and the aqueous layer extracted with DCM (2 x 20 ml). The organic extracts were
combined, dried over magnesium sulphate and concentrated under reduced pressure to give
the title compound as 2 white solid (78 mg, 17%).

NMR: 2.8(1H,dd), 3.2(1H,dd), 4.4(1H,quin), 5.1(1H.t), 5. 6(1H.d) 7.1(1H,8), 7.2-7.4(5H,m),
8.4(1H,d), 11.8(1H,s); m/z 331 (M-H)

le #13
2.3-Di S-INA]1- -1 tetrah th-2~yl 1]-4H-thieno[3,2-

Ol OH
ST

_ 5-Carboxy-2,3-dichloro-4 H-thieno[3,2-5]pyrmole (Method #9; 216 mg, 0.9 mmol) was
dissolved in DCM (15 ml) containing HOBT (122 mg, 0.9 mmol), DIPEA (0.3 ml, 1.8 mmol)
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and 2-amino-1,2,3,4-tetrahydronaphth-1-ol (Method #39, 150 mg, 0.9 mmol). The reaction
mixture was stirred for one minute and EDAC (206 mg, 1.1 mmol) was added. The reaction
mixture was stirred at room temperature for approximately 18 hours. The resulting solution
was washed with water (20 ml) and the aqueous layer extracted with DCM (2x20 ml). The
organic fractions were combined and concentrated under reduced pressure to give the title
compound as a white solid (70 mg, 14%). NMR 1.8(1H,m), 2.0(1H,qd), 2.9(1H,m),
3.3(1H,qd), 4.4(1H,quin), 4.9(1H,m), 5.2(1H,s), 5.8(1H,brs), 6.8(1H.s), 7.0(1H,dd),
7.1(1H,d), 7.2(1H,s), 7.5(1H,d) 10.1(1H,brs).

m/Z 380 (M-H).

5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b]pymole (Method #9; 141 mg, 0.6 mmol) was .
dissolved in DCM (10 ml) containing HOBT (81 mg, 0.6 mmeol), DIPEA (0.2 ml, 1.2 mmol)
and 2-amino-6-fluoro-1-indanol (Method #38, 100 mg, 0.6 mmol). The reaction mixture
was stirred for one minute and EDAC (138 mg, 0.7 mmol) was added. The reaction mixture
was stirred at room texmperature for approximately 18 hours. The resulting solution was
washed with water (20 ml) and the aqueons layer extracted with DCM (2x20 ml). The
organic fractions were combined and concentrated under reduced pressure to give a white
solid. Purification by flash column chromatography (Isohexanc:ethyl acetate 1:1) gave the
title compound as a white solid (70 mg, 14%). NMR 3.0(1H,dd), 3.3(1H,m), 4.6(1H,q),
4.9(1H,t), 5.5(1H.d), 4.9(1H,m), 6.9-7.2(4H,m), 8.1(1H,d), 12.4(1H,brs); m/Z 383 (M-H)
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5-Carboxy-2,3-dichloro-4 H-thieno{3,2-b]pyrrole (Method #9; 216 mg, 0.9 mmol) was
dissolved in DCM (20 ml) containing HOBT (122 mg, 0.9 mmol), DIPEA (0.3 ml, 1.8 mmol)
and 2-amino-7-methoxy-1-oxo-1,2,3,4-tctrahydronaphthalene ((Farmaco, Ed. Sci.(1985),
b 40(6),422-428), 204 mg, 0.9 mmol). The reaction mixture was stirred for one minute and

EDAC (206 mg, 1.0 mmol) was added. The reaction mixture was stirred at room temperature
for approximately 18 hours. The resulting solution was washed with water (20 ml) and the
aqueous layer extracted with DCM (2x20 ml). The organic fractions were combined and
concentrated under reduced pressure to give the title compound as a brown solid (100 mg,

. 10 27%). NMR 3.0(1H.dd), 3.1(1H,dd), 3.3(2H,m), 4.8(1H,q), 5.8(1H.8), 6.9-7.2(4H,m),
8.6(1H,d), 12.2(1H,brs); m/z 408 (M-H).

16

5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b]pymrole (Method #9, 45 mg, 0.19 mmol) was
dissolved in DMF (10 ml) with 2-aminoindan (28 mg, 0.21 mmol), di-isopropylethylamine
(0.1 ml, 0.57 mmol) and HATU (80 mg, 0.21 mmol). The mixtores were stirred at ambient
20 temperature for approximately 16 hours. The mixture was partitioned between water and
ethyl acetate and was washed with water (x 5). The aqueous phase was dried, filtered and
concentrated, and the residue purified by silica bond-elut chromsatography using a gradient of
cthyl acetate in iso-hexane (0-50%) as eluent to give the title compound, m/z 351.

2 - Following a similar procedure to the process of Example #140 the following
examples were prepared:
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Example R Mz
#141 329
3
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#142 NH o 365
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HO °
#143" / 491
O

5-Carboxy-2-chloro-6 H-thieno[2,3-blpymrole (Method #10; 101 mg, 0.5 mmol) was
dissolved in DMF (2.5 ml) coutaining 3-amino-3,4-dihydro-2(1H)-quinolinone [J Med Chem
(1986) 29 (12) 2427-32] (99 mg,0.5 mmol), HOBT (68 mg, 0.5 mmol) and BN (55 mg, 0.5
mmo]). The mixtare was stirred for 1 minate before the addition of EDAC (96 mg, 0.5 mmol).
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The mixture was stirred at ambient temperature for approximately 18 hours before being
poured into water (50 ml), stirred vigoronsly and filtered. The recovered solid was wazhed
with water, ether and dried to give the title compound as a amorphous solid.(161 mg). NMR
(DMSOdg): 11.96 (1H, s), 10.36 (1H, s), 8.50 (1H, d), 7.20 (2H, m), 7.19 (1H, s), 7.09 (1H,
8), 6.96 (1H, m), 6.91 (1H,m), 4.72 (1H, m), 3.08 (2H, m); MH" 346.14.

5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10; 157 mg, 0.78 mmol) was
dissolved in DMF (4 ml) containing 3-amino-1,2,3,4-tetrahydroquinoline [J Med Chem
(1982) 25 (1) 68-70] (115 mg, 0.78 mmol) and HOBT (105 mg, 0.78 mmal). The mixture was
stired for 1 minute before the addition of EDAC (149 mg, 0.78 mmol). The mixture was
stired at ambient temperature for approximately 64 hours before being partitioned between
water and BtOAc. The organics were washed with water, saturated aqueous NaHCO;, water,
saturated brine and dried. The organics were filtered, concentrated and chromatographed on
Fluorochem silica 40-631 60A (cluent 40:60 EtOAc/isohexane) to afford the title compound
as an amorphous solid (44 mg). NMR (DMSOds): 11.94 (1H, s), 8.04 (1H, d), 7.16 (1H, 8),
7.06 (1H, ), 6.90 (2H, m), 6.48 (2H, m), 5.8 (1H, br), 4.18 (1H, m), 3.05 (1H, t), 2.85 (2H,
m); MH"332.17.
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5-Carboxy-2-chloro-6H-thieno[2,3-b]pymole (Method #10; 80 mg, 0.4 mmol) was
dissolved in DMF (2 ml) containing 3-amino-3,4-dilrydro-1-carbostyril [JCS 1965 1080-1087]
(71 mg, 0.4 mmol) md HOBT (54 mg, 0.4 mmol). The mixture was stirred for 1 minute
before the addition of EDAC (77 mg, 0.4 mmol). The mixture was stimed at ambient
temperature for approximately 18 hours before being partitioned between water and EtOAc.
The organics were washed with water, saturated aqueous NaHCOs, water, saturated brine and
dried. The organics were filtered, concentrated and recrystalised from EtOAc to afford the title
compound as an amorphous solid (66 mg). NMR 11.96 (1H, s), 8.54 (1H, d), 7.30 (2H, m),
7.17 (2H, m), 7.08 (2H, m), 4.68 (1H, m), 3.32 (3H, 5), 3.14 (1H, m), 3.04 (1H, m); m/z
(MH" 360.14

5-Carboxy-2-chloro-6H-thieno[2,3-b]pyrrole (Method #10; 101 mg, 0.5 mmel) was dissalved
in DMF (2.5 ml) containing 4-amino-1,2 4,5-tetrahydro-3H-2-benzazepin-3-one
hydrochloride [CAS Reg No 148842-85-7] (107 mg, 0.5 mmol), HOBT (68 mg, 0.5 mmol)
and E:N (101 mg, 1.0 mmal). The mixture was stirred for 1 minute before the addition of
EDAC (96 mg, 0.5 mmol), then at ambient temperature for approximately 18 hours before
being partitioned between water and EtOAc. The organics were washed with water, saturated
agueous NaHCO,, water, saturated brine and dried; filtered and evaporated to afford the title
compound as an amorphous solid (26 mg). NMR:11.92 (1H, s), 8.33 (1H, t), 8.29 (1H, d), 72
(6H, m), 530 (1H, m), 4.83 (1H, dd), 3.98 (1H, dd), 3.20 (2H, m); m/z (MH" 360.19.

Example #148
-Dichloro-5-[N-{1- i 2= 1]-4H-thieno
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5-Carboxy-2,3-dichloro-4H-thieno[3,2-blpymole (Method #9, 145mg, 0.613mmo}),
trans-2-amino-1-methoxyindan (Method #40, 100mg, 0.163mmol), DIPEA (0.105ml,
0.613mmol), and HOBT (83mg, 0.613mmol) was stirred in dichloromethane (5ml) for one
minute. EDAC (147mg, 0.766mmal) was added and the mixture stirred at room temperatare
far 20 hours. The reaction mixture was cvaporated, ethyl acetate (25tnl) added and then
washed with water. The organic solution was dried over magnesium sulphate and evaporated
to give the title compound as a white powder (180mg, 77%).
NMR2.8(1H, dd), 3.3(1H, dd), 3.35(3H, s), 4.1-4.2(1H, m), 5.35-5.45(1H, m), 7.1-7.3(4H, m),
7.15(1H, s), 8.7(1H, d); m/z 380.9/382.9 (M+H).

cl N om

5-Carboxy-2,3-dichloro-4 H-thieno[3,2-b)pyrrole (Method #9, 1.18g, 5.0mmol), (1R,
2R)-2-amino-1-[(1,1-dimethylethoxy)carbonylaminolindan (Method #43, 1.25g, 5.0mol),
DIPEA (0.855ml, 5.0mmol), and HOBT (675mg, 5.0mmol) was stirred in dichloromethane
(50mi) for one minute. EDAC (1.2g, 6.25mmol) was added and the mixture stirred at room
temperature for 20 hours. The reaction mixtore was diluted with dichloromethane (50mI),
filkered and dried to give the title compound as a pale green powder (1.95g, 85% ).
NMR1.4(5H, s), 2.8(1H, dd), 3.2(1H, dd), 4.5-4.7(1H, m), 5.1-5.2(1H, m), 7.05-7.3(5H, m),
7.4(1H, d), 8.6(1H, d), 12.4(1H, s).
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2,3-Dichloro-5-(V-{ 1-[(1,1-dimethylethoxy)carbonylamino}indan-2-yl }carbamoyi)-
6 4H-hieno[3,2-b]pymole (Example #149, 1.0g, 2.15mmol) was dissolved in dichloromethane
(20ml). Trifluoroacetic acid (2ml) was added and the mixture stirred at room temperature for
24 hours. The resction was filtered and the isolated solid washed with dichloromethane to
give the trifluoroacetic acid salt of the title compound as a pale green powder (800mg, 78%).
NMR3.05(1H, dd), 3.4(1H, dd), 4.6-4.85(2H, m), 7.2(1H, d), 7.3-7.45(3H, m), 7.55(1H, d),
10 8.6(3H, broad s), 8.8(1H, d), 12.5(1H, s)

Example #151
5- -Acetamidoindan-2~ 11-2,3-di H-thieno
i HN,I?\

VA
cl No

156 Triethylamine (101mg, 1.0mmol) was added to a suspension 5-[N-(1-aminoindan-2-
yl)carbamoyl]}-2,3-dichloro-4H-thieno[3,2-b]pyrrole triflnoroacetic acid salt (Example #150,
240mg, 0.5mmol) in dichloromethane (4ml), followed by acetyl chloride (47mg, 0.6mmol)
dissolved in dichloromethsne (1ml) and the reaction stirred at room temperature for 6 hours
during which a white solid precipitated. The reaction was filtered and the crude material

20 purified by silica chromatography with hexane : ethyl acetate to give the titlc compound as a
white solid (50mg, 25%). NMR 1.87(3H, 8), 2.82(1H, dd), 3.22(1H, dd), 4.454.62(1H, m),
5.38-5.5(1H, m), 7.02-7.27(4H, m), 7.1(1H, 5), 8.35(1H, d), 8.59(1H, d), 12.36(1H, broad s);
m/z 406.13/408.8 (M-H).

26 Example{f152



10

16

y¥/4

WO 02/20530 PCT/SE01/01880

CI N

5-Carbaxy-2,3-dichlaro-4H-thieno[3,2-blpyrrole. (Method #9, 236me, 1.0mmol)
(1R,2R)-2-amino-1-methanesnlphonamidoindan (Method #42, 226mg, 1.0mal), DIPEA
(0.174ml, 1.0mmol), and HOBT (135mg, 1.0mmol) was stirred in dichloromethane (10mi) for
one minute. EDAC (240mg, 1.25mmol) was added and the mixture stirred at room
temperature for 20 hours. The mixture was diluted with ethyl acetate, washed with water (2 x
25ml), dried over magnesium sulphate and evaporated to give the title compound as a foam
(400mg, 90%). NMR 2.84(1H, dd), 2.99(3H, s), 3.22(1H, dd), 4.44-4.64(1H, m), 4.89-
5.0(1H, m), 7.14(1H, s), 7.16-7.36(4H, m), 7.84(1H, d), 8.64(1H, d), 12.43(1H, broad s); m/z
442 2/444.0 (M-H).

Example #153

2.3-Di -{N=[1 lamino)i -2-y1 -thieno[3
.

CleS NH

\ 7\ A
HNND

2,3-Dichloro-5-[N-(1-{ N-[(1,1-dimethylethoxy)carbonyl}-N-methylamino } indan-2-
yl)carbamoyl]-4 H-thieno[3,2-b]pyrrole (Method #44, 900mg, 1.87mmol) in dichloromethane
(20ml) treated with trifinoroacetic acid (2ml) at room temperature for 1 hour. Evaporation
followed by co-cvaporation with chloroform and drying gave the trifluoroacetic acid salt of
the title compound as a pale brown foam (850mg, 92%). NMR 2.75(3H, s), 3.02(1H, dd),
3.5(1H, dd), 4.7-4.95(2H, m), 7.15(1H, s), 7.28-7.48(3H, m), 7.6(1H, d), 8.68(1H, d), 9.1(2H,
broad s); m/z 380.4/382.4 (M+H).
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2,3-Dichloro-5-{ N-[ 1{methylamino)indan-2-yljcarbamoy! }-4 H-thienof3,2-b]pymole
triflucroacetic acid salt (Example #153, 390mg, 0.79mmol) in dichloromethane (5ml) at 5°C
was treated with triethylamine (0.33ml, 2.37mmol) and acetyl chloride (68mg, 0.86mmol).
After stirring at 5°C for 15 minutes the reaction was allowed to wanm to room temperature and
stirred for a forther 2 hours. The mixture was diluted with ethyl acetate (25ml) and washed
with saturated sodium bicarbonate and water. Drying over magnesium sulphate followed by
evaporation gave the title componnd as a pale brown foam (270mg, 80%). NMR: Indicates an
approximate 1:1 ratio of rotamers of the title compound; 2.05(1.5H, s), 2.1(1.5H, s), 2.6(1.5H, .
8), 2.8(1.5H, 8), 2.9-3.08(1H, m), 3.12-3.3(1H, m), 4.7-4.9(1H, m), 5.24(0.5H, d), 6.14(0.5H,
d), 6.94-7.35(5H, m), 8.6(0.5H, d), 8.68(0.5H, d), 12.38(0.5H, broad s), 12.46(0.5H, broad s);
m/z 421.9/423.9 (M+H) '

aration of ing Materials
The starting materials for the Examples ahove are cither commercially available or are
readily prepared by standard methods from known materials. For example the following
reactions are illustrations but not limitations of the preparation of some of the starting
materials used in the above reactions.

Method #1
3 1-4.H-thieno) b

\/ \ OMe
ci N oY

Methanolic sodium methoxide solation (28%) (5 ml, 25.9 mmol) was diluted with
MeOH (5 ml) and was cooled to -25°C under nitrogen. A solution of 4-chloro-2-



10

15

20

WO 02720530 PCT/SE01/01880

thiophenecarboxaldehyde (J Heterocyclic Chem, 1976, 13, 393; 1.1 g, 7.5 mmol) and methyl
azidoacetate (3.0 g, 26.1 mmol) in MeOH (20 mi) was added dropwise, maintaining the
temperature at -25°C. On completion of addition the solution was allowed to warm to 5°C
over a period of approximately 16 hours. The solntion was added to saturated aqueous
ammonium chloride (250 ml) and the mixture was extracted using DCM. The combined
organic layers were concentrated at 0°C. The residuc was taken up in xylene (30 ml) and this
solution was added dropwise to xylene (120 ml) under reflux. The solution was heated under
reflux for 30 minutes before being cooled and concentrated. The title compound was purified
by a mixture of crystallisation (EtOAc/isobexane) and chromatography on a Bond Elut
column eluting with a graduated solvent of 5-50% EtOAc in isohexane (640 mg, 40%). NMR
(CDCly) 9.1 (1H, br), 7.1 (2H, 8), 3.9 (3H, 3); m/z 214.3.

Methods #2 - #4
The following compounds were made by the process of Method #1 using the

Y

Meth | Componnd NMR (CDCl) Mz

#2 a% 9.1 (14, br), 7.0 (1H, s), 6.9 (1H, s), 3.9 (3H, s) 2142
OMo
H

" u\ﬁ?\fﬂa 9.2 (1H, br), 7.0 (1, s), 3.9 (3H, 5) 2482
a

(#4” am 9.4-92 (1H, br), 7.0 (1H, 5), 69(1H, 5), 3.9 (3H,s) | 214

1 Aldehyde: DE 2814798
2 Aldehyde: Aldelryde ref. Gronowitz ef al. Tetrshedron Vol.32 1976 p.1403

Method #5
N- ~2-{tert-buto ino

N
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N-(tert-Butoxycarbonyl)glycine (875mg, Smmol) was dissolved in DMF (7ml)
contaiming DIPEA (3.5ml, 20mmol) and benzylamine (536mg, Smmol). The mixtnre was
allowed to stand for one minute before addition of 0-(7-Azabenzotriazol-1-yl)-N,N.N'N -
tetramethyluronium hexaflvarophosphate (HATU) (2.09g, 5.5mmol). The solution was
allowed to stand for approximately 18 hours before being partitioned between cthyl acetate
(50ml) and water (50mi). The layers were separated and the organic phase dried using
maguesium sulphate, filtered, concentrated and purified using bond-elute silica column
chromatography (eluent: dichloromethane-dichloromethane/methanol 5% gradient) to afford
the title compound as an oil (1.32g, quantitative). -

NMR: (CDCl,): 7.2 (5H, m), 6.3(1H, br), 5.0(1H, br), 4.4(2H, d), 3.8(2H, d), 1.4(9H, s); m/z
2654

Method #6
-Ami ] lacetamide

AR

To a solution of N-benzyl-2-{fer-butoxycarbonylamino)acetamide (Method #5 , 1.18g,
4.4Tmmol) in dichloromethane (6ml) at 0°C was added dropwise, trifluoroacetic acid (2.4mI)
and the resulting solution allowed to stir warming to room temperature overnight. The
reaction mixture was neutralised by addition of saturated sodium bicarbonate solution and
extracted with dichloromethane. The combined organic phases were dried over magnesiam .
sulphate, filtered, concentrated and purified by bond-clute SCX column chromatography
(eluent: methanol/dichloromethane (1:1) then methanol/dichloromethane (1:1)/ammonia5%)
to afford the title compound as an oil (215mg, 29%).
NMR: (CDCls): 7.2(6H, m), 4.4(1.4H,d), 4.3(0.6H,d), 3.4(2H, br); m/z 165.17

Method #7
-3-chl i B
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3-Chloro-5-methoxycarbonyl-4 H-thieno[3,2-b)pymole_(Method #1; 0.61 g, 2.83
mmol) was taken up in MeOH (10 ml) and was heated umder reflux. Aqueous lithium
hydroxide (2.0 M, 3.0 ml, 6.0 mmal) was added portionwise over 45 minutes. The mixtare
was heated under reflux for 30 minutes before being cooled and concentrated. Water (20 ml)
was added and the solution was nentralised using aqueous hydrochloric acid (2.0 M, 3.0 ml).
The solution was extracted using EtOAc, and the combined organic layers were concentrated
to afford the title compound as a yellow solid (0.57 g, 100%). NMR: 12.4 (1H, br), 7.4 (1H,
8), 7.0 (14, s); m/z 200.3.

Methods #8 - #10
The following compounds were made by the process of Method #7 using the

appropriate starting materials. .

Meth | Compound NMR Mk SM

#8 G\{j]F 11.9 (1H, br), 70 (1H, 5), 6.9 (1H,5) |200.1 | Method #2
oH .

#9 7.0 (1H, s) 2342 | Method #3

\ oH |
a H

#10 NMR 12.6-12.7 (1H, b), 12.0-12.1 183 Method #4

Y, | (1H,b), 7.15(1H, s), 6.9(1H, s)
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5-Carboxy-2,3-dichloro-4/-thieno[3,2-b]pyrrole (Method #9, 4.0g 16.95mmol) was
added to a solution of glycine ethyl ester hydrochioride (2.60g, 18.64mmol) and DIPEA in
dichloromethane (200mi) followed by HOBT (2.29g, 16.95mmol). The solution was stirred
under nitrogen for 15 minutes before the addition of EDAC (3.89g, 22.03mmol). The mixture
was stirred at ambient temperature for approximately 16 hours. The resultant white precipitate
was isolated by filtration, washed with water and ether and dried. (4.79g, 88%).
NMR: 12.45 (1H,br), 8.75 (1H, t), 7.1 (1H, 5), 4.1 (2H, q), 4.0 (2H, d), 1.2 (3H, t); m/z 321.2

Method #12

1)-2.3-dichloro-4H-thieno[3.2-b
OH

Sy
c! N oY

2N Sodium hydroxids solution (14.3ml, 28.7mmol) was added to a suspension of 2,3-
dichloro-5-[N-(ethoxycarbonylmethyl)carbamoyl}-4H-thieno[3,2-b]pyrrole (Method #11,
4.60g, 14.33mmol) in tetrahydrofuran (THF) (100ml). The resultant solution was stirred at
room temperatire for one hour. The reaction mixture was concentrated ‘I vacuo’, the residue
diluted with water (250mi), the solution adjusted to pH=2 by addition of 2N Hydrochloric

. acid, and then extracted with ethyl acetate (3x150ml). The organic extracts were combined,

dried over sodium sulphate then filtered and concentrated to give a white powder (3.34g,
80%); NMR: 12.6 (1H,br), 12.4 (1H, br), 8.6 (1H, t), 7.1 (1H, s), 3.9 (2H, d), m/z 291.17

Method #13
1} N- 1- - lamino)acetamide
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By a gimilar procedure to Method #5 the title compound was prepared using
snilinopropionitrile to give a clear il (598mg, 39%); NMR: (CDCls): 7.4(3H, m), 7.2(2H,

m), 5.2(1H, br), 3.9(2H, t), 3.6(2H, d), 2.6(2H, t), 1.3(9H, s); m/z 304.51

Mothod #14
2-Amino-N- g

g

By a similar procedure to Method #6 the title compound wes. prepared using N-(2-
cyanoethyl)- N-phenyi-2-(fers-butoxycarbonylaminc)acetamide (Method #13) to give a clear
oil (222mg, 60%); NMR: (CDCly): 7.4(3H, m), 7.2(1H, d), 7.1(1H, d), 3.9(2H, 1), 3.1(
1.33H, 5), 3.0(0.67H, 5), 2.65(1.33H, ), (0.67H, t); m/z 20431

Method #15
N- ino-2- j 1-N- honamide

B
"LN{IF
0ﬁ=°

2-Bromothiazale (6.9 g, 42.0 mmol) was dissolved in dry diethyl ether (15 ml) and
was added dropwise to buty] lthium (1.6 M, 29.7 ml, 47.5 mmol) in dicthyl ether (40 m) at
~70°C. The mixture was stirred at -70°C for 30 mimates befare the addition of a cold solution
of ethyl 2-(N-methylmethanesulphonamido)acetats (Ger Offen, 1976, 27pp; 7.6 5, 39.0

/¥
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mmol) in dry THF (70 ml). The solution was stirred for a farther 30 minutes at -70°C before
being allowed to warm to ambient temperature. Aqueous ammoninm chlorids (10%, 200 ml)
was added and the solution was extracted using diethyl ether. The aqueous layer was acidified
and re-extracted using diethyl ether. The combined organic layers were dried, filtered and
concentrated under reduced pressure. The residee (5.30 g, 22.6 mmol) was dissolved in
ethanol (100 ml) containing pyridine (18 ml) and hydroxylamine lrydrochloride (1.88 g, 27.1
mmol). The mixture was heated under reflux in an inert atmosphere for 2.5 hours before being
cooled and concentrated under reduced pressure. The residue was suspended in water and
coaled to 0°C. The mixture was acidified to pH 4 using squeous hydrochloric acid (2.0 M). A
solid precipitated out of solution and was filtered off and washed with water. The product was
dried under reduced pressure in the presence of phosphorous pentoxide. The dry solid (4.34 g,
17.4 mmol) was dissolved in acetic acid and 5% rhodium on carbon (40% w/w, 1.7 g) was
added. The solution was agitated under an atmosphere of hydrogen at 5 bar for 48 hours. The
reaction vessel was flushed free of hydrogen using incrt gas and the solution was filtered
through celite. The filtrate was concentrated under reduced pressure. The residue was
suspended in ethanol and cooled to 0 °C. Aqueous hydrochloric acid (5.0 M) and ethanol (50
ml, 1:1) was added and the mixture was stirred for 30 minutes. A white precipitate was

filtered off to afford the title compound (3.16 g) as the hydrochloride salt.

Ethyl (S)-5-[0-[(tert-butoxycarbonylamino)phenethyl]}-1,3,4-oxadiazole-2-
carboxylate, (Borg et al. J. Org. Chem. 1995, 60, 3112; 350mg) was dissolved in
trifluoroacetic acid (5ml. ) and allowed to stand at ambient temperature for 1 hour. The
reaction mixture was concentrated and dried under vacuum to give a glassy solid (322mg)
NMR 1.75(3H,t); 3.2-3.4(2H,m); 4.4(2H,q); 52(1H,t); 7.1-7.4(5H,m); 8.8-9.2(3H,bs)
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2-Phenyl-1,3-dioxolan-2-ylmethylemine hydrochloride (65 mg, 0.3 mmol) and 5-
carboxy-2,3-dichloro-4H-thieno[3,2-b}pyrrole (Method #9; 71 mg, 0.3 mmol) were dissolved
in DCM (10 ml) containing DIPEA (175 ml, 1.0 mmol) and HOBT (40 mg, 0.3 mmol). The
mixture was stirred for one minute before the addition of EDAC (75 mg, 0.39 mmol). The
solution was stirred at room temperature for approximately 18 hours. The mixture was
concentrated and chromatographed on a Bond Elut column eluting with 20% - 40% EtOAc in
isohexane. The title compound was isolated as a whits solid (100 mg). NMR: 12.4 (1H, s), 8.2
(1H, s), 72 (1H, s), 4.0 (2H, m), 3.7 (2H, m), 3.6 (2H, d); m/z 395.2.

)

o

BOC-Pheaylalanine (614mg, 2.32mmol) was dissolved in DCM (20ml) cooled with
ice/water and dicyclobexyl carbodiimide (239mg, 1.16mmal) added. After stirring at 0-5°C
for 1 bour the reaction mixture was filtered and concentrated in vacuo. Phenylamidoxime
(104mg,0.77mmol) and pyridine (10ml) were added and the mixture heated to reflux for 2
hours. The reaction mixture was then evaporated to small volume, dissolved in ethyl acetate,
washed with dilute citric acid, saturated sodium bicarbonate, water and brine, dried with
magnesiom sulphate and evaporated to give a crode product which was purified by
chromatography on silica gel (eluted with Hexene/ ethy] acetate 4:1) to (S)-5-[O~(tert-
butoxycarbonylamino)phenethyl}-3-phenyl-1,2,4-oxadiazole (274mg).
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NMR 12-1.4 (9H,5), 3.1-3.3 (2H,m); 5.1-5.2(1H,m); 7.2-7.3(5H,m); 7.5-7.6(3H,m);
7.8(1H,d); 7.95-8.05(2H,m); m/z 364

(S)-5-[ O~(tert-Butoxycarbonylamino)phenethyl]-3-phenyl-1,2,4-oxadiazole (274mg)
was dissolved in triflnoroacetic acid (5ml) and stirred at ambient temperature for 2 hours.
After evaporation and drying under vacuum the title compound was obtained as a pale yellow
solid (232mg). NMR 3.2-3.5(2H,m); 5.15(1H,t); 7.1-7.3(SH,m); 7.4-7.6(3H,m); 7.9(2H,d);
9.0(3H.s); m/z 266

Method #

A

4-{[(Phenylacetyl)oxylamino}butanamide (J, Biol Chem., 1971, 246, 6683) (16 g)
was dissalved in dry pyridine (150 ml) and the solution was cooled to -10°C. A solution of
POCls (8.1 ml) in DCM (16.5 ml) was added dropwise over 30 minutes. The mixture was
stirred at amhient temperature for 1 hour before being diluted with water until the pH reached
5. The solution was extracted using EtOAc. The combined organic layers were washed with
dilute aqueous hydrochloric acid and water before being dried, filtered and concentrated. The
resulting solid (9.2 g, 42.8 mmol) was dissolved in dry DMF (30 ml) and the solution was
heated on a steam bath for 2 hours. Ammoninm chlorids (2.22 g, 41.5 mmol) was added to the
hot solution along with sodium azide (2.68 g, 56.3 mmol). The mixture was cooled and left to
stir for over 48 hours. The solution was filtered and basified to pH 8 using aqueous potassium
bicarbonate. The aqueous layer was washed using EtOAc before being acidified using dilute
agueous hydrochloric acid. A white solid was filtered off. This solid (3.0 g, 11.5 mmol) was
dissolved in acefic acid (50 ml) snd water 5 ml. Palladium on charcoal (5%, 400 mg) was
added and the solution was sheken under an atmosphere of hydrogen for 6.5 hours. The
suspension was filtered and washed with acetic acid. The filtrate wes concentrated and dried.
The residue was treated with iso-propanol and the title compound was filtered off ag a white
solid (1.37 g, 94%).
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Method #20

o-N- -3 OX:
HN /©
N O
OH

N-Benzyloxycarbonylglycine (2.09 g) was dissolved in toluene (40 mi) and DMF (5
drops). Oxalyl chloride (1.3 ml) was added and the mixture was stirred at ambient temperature
for 2 hours, The solution was diluted with diethyl ether (25 m!) and was added dropwise to
solution of 1-amino-3-phenoxy-2-propanal (1.67 g) in diethy] ether (25 ml). Sodium
hydroxide (0.4 g) was dissolved in water (1.5 ml) and was added to the mixture. The solution
was stirred for greater than 48 hours before being filtered. The sticky solid isolated was added
to saturated aqueous sodium bicarbonate (100 ml) and was stirred for 15 minutes before being
filtered. The solid was recrystallized from an BtOAc/petrol mixture. This resulting compound
(650 mg) was dissolved in MeOH (10 ml) and palladium on charcoal (5%, SO mg) was added
along with acetic acid (1 ml). The solution was stirred under an atmosphere of hydrogen for 4

] hmbdmbdngﬂﬁeiﬂeﬂMwumﬁbdbaﬁmﬂmoﬂynsidmhemiﬂm'

was recrystallized from EtOH/diethy]l ether mixture to afford the title compound (200 mg).

Method #21
ino-N-(3- isothiazol-5- i
o)

N
Y T
s

N-+-Butoxycarboylglycine (1.92 g, 1.1 mmol) was dissclved in dry BtOAc (20 ml) and
the solution was cooled to -25°C. N-Methryl morpholine (1.1 g, 1.1 mmol) was added and the
mixture was stirred for 2 minutes before the addition of ethyl chloroformate (1.08 g, 1.0
mmol). A white solid precipitated from solution. A suspension of S-amino-3-
methylisothiazole hydrochloride (1.5 g, 1.0 mmol) was added in triethylamine (1.01 g, 1.0
mmol) and dry BtOAC (10 ml). The mixture was stirred at ambient temperature for 17 hours
column chromatography, using diethyl ether as eluent. The residue (271 mg, 0.1 mmol) was
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diasolved in EtOAc (3 ml). Ethanolic HCl (1 ml) was added and the mixture was stirred at
ambient temperature for 2.5 hours. The title compound precipitated as a white solid and was
isolated by filtration (220 mg, 92%).

Method #22
2-(Pyridazin-3-ylox

7

s

Ethanolamine (6.0 ml) was suspended in dry xylene (100 ml) and the mixture was
stirred at ambient temperature with sodium hydride (3 g). After 20 minutes the solation was
cooled to 0°C. 3,6-Dichloropyridazine (15.0 g) was added. The solotion was warmed to
ambient teniperature and was stirred for 15 bours before being extracted with chloroform. The
chloroform was concentrated and the residue was taken up in EtOAc before being filtered.
Ethanolic HCl was added and a white golid was filtered off. This compound (550 mg) was
dissolved in MeOH (130 ml) and palladium on charcoal (5%, 200 mg) was added. The
suspension was stirred under an atmosphere of hydrogen for 6 hours before being filtered. The
filtrate was concentrated and the residue was tritorated using diethyl ether. The title compound.-
was isolated as a white solid (340 mg).

N

Ethylene dizamine (30 ml) was dissolved in DCM (130 mi) with di-+buty! dicarbonate
(13.5 g). The mixtare was stirred at ambient temperature for 30 minntes before the solvent
was decanted off. The residne was washed with water and dried. The product (6.1 g) was
dissolved in ethanal (15 ml). Chlaroacetic acid (5.77 g) solution in aqueous sodium hydroxide
(1M, 61 ml) was added dropwise, followed by more aqueous sodium hydroxide (1 M, 31 mi).
The mixture was stirred for 17 hours before being washed with diethyl ether. Benzyl
chloroformate (5 g) was added to the aqueous phase and the mixture was stirred at ambient
temperature for 4 hours. The solution was washed with diethyl ether and the aquecus layer
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was acidified using aqueous citric acid (30%). The solution was extracted nging EtOAc. The
combinedmgmichﬂmmwuhedwiﬁhingtbmwmbefmebdngcﬁeiﬁltﬂadmd
concentrated. The residue was triturated uging diethyl ether/petrol mixtore and the required

inmrmedimwnisohmduawhimmﬁdFoﬂoﬁngwpeamdmmnmwde.this.

solid (28 g) was dissolved in ethanol (250 ml) containing palladiom on charcoal (10%, 4.6 g).
The suspension was stirred under an atmosphere of hydrogen until the reaction was complete.
The mixture was filtered and the filtrate was concentrated. The residue (3 g, was treated with
potassium cyanate (1.3 g) in water (30 ml) and the mixture was heated under reflux for 2
hours. An excess of concentrated hydrochloric acid was added and the mixture was heated for
a short time before being concentrated. The residue was taken up in water (50 ml) and was
loaded onto basic Amberlite® JRA resin. The resin was washed with water umtil the eJuent

- was found to be neutral. Dilute aqueous hydrochlaric acid was used to elute the crude prodnct

from the resin, The acidic fractions were concentrated and the residue was triturated with
ethanol. The title compound was isolated as orange crystals (950 mg).

Method #24
4-Aminobutyryl
0\\8,,0
H,N NT N\

H

4-Phthalimidobutyryl chloride (J. Am. Chem. Soc., 1981, 103, 6750) (1.27 g) was
heated with methane sulphonamide (480 mg) at 100°C for 15 min under argon. The mixture
was cooled and left to stand for 17 hours. The residue was triturated with ethanol to afford the
required intermediate. The solid (4 g) was treated with potassium hydroxide (75 g) in water
(100 ml) at ambient temperature for 2 hours. Concentrated hydrochloric acid was added umntil
the pH of the solution reached 9. The solution was extracted using EtOAc. The combined
arganic layers were concentrated and the residue was triturated using diethyl ether/petrol
mixture and filtered. The residue (5.7 g) was taken up in water (150 mi) and dilate
hydrochloric acid (1 M) was added until the pH reached 1. The mixture was heated on a steam
bath for 1 hour before being cooled and extracted using EtOAc. The aqueous phase was
concentrated and the residue was triturated nsing EtOAc/ethancl mixture to afford the title

compound (1.5 g).
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od #25
2~ i Tlacetamide

I

HN

3-Hydroxyphenylacetic acid (30.4 ml) was dissolved in MeOH (160 m). Concentrated
sulplmric acid (1.6 ml) was added and the mixture was heated under reflux for 6 hours. The
mixture was concentrated to low bulk before the addition of toluene (120 ml). The mixture
was washed with water, saturated aqueons sodinm bicarbonate and brine. The combined
organic layers were reduced in volume by one half before being stirred with ammonia solution
(180 ml) for 16 hours. The mixture was concentrated and filtered. The solid was washed with
water and was dried. The residue (24 g) was digsolved in MeOH (400 mi) with 1,2-
dibromoethane (20 ml) and sodium hydroxide (6 g). The solution was heated under reflux for
36 hours before being concentrated. The residue was partitioned between water and EtOAc.
The organic phase was sepamted and concentrated. This residue was purified by medium
pressure liquid chromatography, using 5% MeOH in DCM as eluent. The purified *
intermediate (7.5 g) was dissolved in ethanol (300 mi) with ammonia solution (500 mi). The
reaction vessel was sealed and the mixture was stirred at ambient temperature for 6 hours
before being allowed to stand for 2.5 days. The solution was concentrated and the residne was
purified using medium pressure liquid chromatography, using 25% MeOH in DCM as eluent,

to afford the title compound (4.1 g).

HO
Anhydrous toluene (33 ml) and ethanol (2.2 ml) were heated with potassium (0.3 g)

until all the metal has dissolved. 3,4-Dilrydro-1H-1-benzazepine-2,5-dione (J. Org. Chem.,

1972, 37, 208) (11.6 g) was added and the mixture was hested under reflux for 2 minates
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before being cooled to ambient temperature. Butyl nitrite (1.7 ml) was added and the mixture
was stirred for 4 hours before being left to stend for 3 days. The solvent was decanted and the
residue was passed down a Fluorisil® column, using 5% MeOH in chloroform as eluent. The
product (1.0 g) was dissolved in water (40 mI) and MeOH (14 ml) containing palladivm on
charcoal (5%, 500 mg). The mixture was stirred under an atmosphere of hydrogen for 1 hour.
The mixture was filtered and the filtrate was concentrated. The residue was recrystallized
naing ethanol to afford the title compound.

A solution of 1<(1,3-benzodioxol-5-yl)-2-(methylamino)ethanol (Synthesis, 1979, 423)
(i8.65 g) and oxirane-2-carbaxamide (Bull Chem. Soc. Jpn., 1989, 62, 3202) (14.0 g) in
cthanol (500 mi) was heated under refiux for 1.5 hours. The solution was concentrated and the
residuc was tritnrated using diethyl ether. A white powder was filtered off, This product (3.0
g) was added portionwise to trifluoroacetic acid (30 ml) at ambient temperature. The sohtion
was stirred for 45 minutes before being concentrated. The residue was basified using saturated
aqueous sodium bicarbonate. The mixture was filtered and the filtrate was concentrated. The
residual oil was purified by flash column chromatography, using a gradient of MeOH in
EtOAc as eluent, to afford both cis- and trans- isomess of the required intermediate. The
trans- isomer (1.6 g) was dissolved in dry diethyl ether (180 ml). The solution was heated
under reflux using Soxhlet equipment with lithinm atominivm hydride (2.0 g) for 16 hours.
The solution was cooled and water (2 ml) was added with sodinm hydroxide solution (3 M, 2
ml), followed by more water (6 ml). The metal residues were removed by filtration and the
filtrate was extracted using DCM. The combined organic layers were dried, filtered and
concentrated. The residue was triturated using ethanol to affard the title compound as a white
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“r*’\g’"‘iT’O

By a similer procedure to Method #5 the fifle compound was prepared using N-methylaniline
to give a pale ormge cil (771mg, 58%); NMR: (CDCly): 7.4 (3H, m), 7.12H, m), 5.3(1H,
br), 3.6(2H, br), 3.2(3H, 8), 1.4(9H, 5); m/z 265.42

Method #29

Byuimihrpmeedu;emMethod#Sthc title compound was prepared using N-
benzylmethylamine to give a yellow oil (670mg, 48%); NMR: (CDCl3): 7.2 (SH, m),
5.5(1H, br), 4.6 (1.33H, s), 4.4(0.67H, s), 3.9(2H, br), 2.9(1H, &), 2.8(2H, s), 1.4(9H, s); m/z
279.50

Method #30

. g N
By a similar procedure to Method #6 using N-methyl-N-phenyl-2-(tert-
butoxycarbonylamino)acetamide (Method #28) the title compound was prepared to give the

title compound as a clear oil (231mg, 56%); NMR: (CDCl;): 7.3(3H, m), 7.1(2H, d), 3.2(3H,
8), (28, br); m/z 165.17

Method #31
Amino-N- 1-N-

H.JTAQ
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By a similar procedure to Method #6 using N-benzyl-N-phenyl-2-(ter1-
butoxycarbonylamino)acetamide (Method #29) the title compowund was prepared to give the
title compound as a clear oil (256mg, 73%); NMR: (CDCls): 7.3(5H, m), 4.6(1.33H, s),
4.4(0.67H, s), 3.4(2H, br), 2.95(1.33H, 8), 2.8(2.34H, ), (1.33H, s); m/z 179.23

e

O 2N

7

272

Methyl (S)-5-[0<(fer-butoxycarbonylamino)phenethyl}-oxazole-4-carboxylate, (Tett. .

Lett., 1982, 23, 235; 417mg) was dissolved in trifluoroacetic acid (3ml) and stood at ambient
temperatare for 1 hour and concentrated to give an oil. Trituration with diethyl ether gave the
title compound as a white solid. (281mg); NMR 3.1-3.25(1H,m); 3.3-3.4(1H,m); 3.7(3H.s);
5.2-5.3(1H,m); 7.05(2H.d); 7.2-7.3(3H,m); 8.7(1H,s); 8.75-8.85(3H,bs)

Methed #33
-Amj 14- i e

7\

Na.

HN

4-Phenylisoxazole-3-carboxylic acid ethyl ester (JOC 50 13 2372 1983; 404mg,
1.86mmol) dissolved in THF 10ml under nitrogen wes treated with 2M lithinm borohydride in
THR (1.86ml, 3.72mmol). The resultant mixture was stirred at OC for Shours, then allowed to
warm to room temperature overnight. 1M acetic acid was added dropwise till effervesence
ceased, a farther 20 ml of water was added and the resultant solution extracted with ethyl
acetate (3x20 ml), the organic extracts were washed with saturated sodiinn bicarbonate
solution (10ml) and saturated brine (10ml), dried with anhydrous magnesium snlphate and
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evaporated to dryness under reduced pressure to give 3-hydroxymethyl-4-phenylisoxazole
(295mg); NMR (CDCI3) : 4.9(2H.d), 7.3-7.5(5H,m), 8.5(1H,s)
m/fz 176 (M+H)

3-Hydroxymethyl-4-phenylisoxazole (295mg,1.68mmol) was dissolved in THF 5ml
under nitrogen together with phthalimide (292mg, 1.68mmol) and triphenylphosphine
(440mg, 1.68mmol), the resultant stirred solation was cooled to OC and treated with DIAD
(330ul,1.68mmol) dropwise over 30 mins, then allowed to warm to room temperature
overnight After evaporation to dryness the mixture was purified by chromatography on a 20g
Bond Elute silica colurn eloting with 1:1 DCM:hexane to give 4-pheny}-3-
phthalimidomethylisoxazole (316mg): m/z 305 (M+H). This was dissolved in methanol 3ml,
treated with hydrazine hydrate (114ul, 2.4mmol) and refluxed for 30 mins. The resuitant
suspension was filtered, the solid washed with ethanol (2xSml) and the filtrate then
evaporated to dryness, this residne was taken up in 2N HCl and any insoluble material again
removed by filtration. The filtrate was basified with saturated sodium bicarbonate and

. extracted with ethyl acetate (3x10ml), the combined organic extracts were washed with water

(5ml) and saturated brine (5ml), then dried over magnesium sulphate and evaporated under
reduced pressure to give 3-aminomethyl-4-phenylisoxazole (130mg); NMR (CDCl13) :
4.1(2H,s), 7.3-7.5(5H,m), 8.4(1H,s); m/z 175 (M+H)

Method #34

OI
g

2-(2-Hydroxypbenyl)ethylamine (1.73g, 10mmol) dissolved in DCM 60ml was treated
with a solution of sodium bicarbonate (1.68g, 20mmol) in water, the emulsion wes stirred

lamine
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vigorously in an ice bath and benzyl chloroformate (1.785g, 10.5mmol) was addad dropwise
over 10 mins and the mixture was stirred overnght at room temperature.

The DCM phase was removed and the aqueocns phase extracted with DCM (2x20ml). The
combined organics were then dried over magnesium sulphate and evaporated under reduced
pressure, the product was purified by chromatography on 20g silica bond elute, eluting with
DCM to give N<(benzyloxycarbonyl)-2-(2-hydroxyphenyl)ethylamine (1.4g); NMR (CDC13) :
2.8(2H,q), 3.4(2H.q), 5.1(3H,m), 6.4(1H,5), 6.8(2H.m), 7.1(2H,m), 7.3-7.4(5H,m)

N-(Benzyloxycarbonyl)-2-(2-hydroxyphenyl)ethylamine (542mg, 2mmol) dissolved in
DMF 5mi was treated with potassium carbonate (325 mesh, 350mg, 2.5mmol) and 2-
chlaroethyl p-toluenesuiphonate (484ul,2.6mmol) and the mixture was stirred at 60C
overnight. Afier cooling, water 10m! was added and the mixture extracted with diethy] ether
(3x20ml) dried over magnesium sulphate and evaporated under reduced pressure, the product
was purified by chromatography on 20g silica bond elute, eluting with DCM to give N-
(benzyloxycarbonyl)-2-[2-(2-chloroethoxy)phenyl]ethylamine(450mg); NMR (CDCI3) :
2.9(2H,q), 3.5(2H,m), 3.8(2H,m), 4.2(2H,m), 4.9(1H,b), 5.1(2H,5), 6.8(1H,d), 6.9(1H.1),
7.12H,m), 7.3-7.4(5H,m) HPLC Hichrome C18 column Acetonitrile/water/0.1%TFA 5-95%
over 7.5 min Rt 4.98min

N-(Benzyloxycarbonyl)-2-[2-(2-chloroethoxy)phenyl]ethylamine (110mg, 0.33mmol)
dissolved in NMP 3ml was heated with morpholine (174ul, 2mmol) at 80C overnight. Water
(Sml)wasnddedmdthemixmmnxmmdwithethylanethOm'l).theorgmicphmms

_washed with water (2x5m!) dried over magnesium sulphate and evaporated under reduced

pressure to give N~(benzyloxycarbonyl)-2-[2-(2-morpholinoethoxy)phenyljethylamine
(143mg); NMR (CDCI3) : 2.5(4H.q), 2.8(4H,m), 3.4(2H,9), 3.7(4H.9), 4.1(2H,1), 5.0(2H,s),
5.3(1H.,b), 6.8(2H,m), 7.1(1H.d), 7.2(1H.t), 7.3-7.4(5H,m) HPLC Hichrome C18 column
Acctonitrile/water/0.1%TFA 5-95% over 7.5 min Rt 3.73min m/z 385 (M+H)

N-(Benzyloxycarbonyl)-2-[2-(2-morpholinoethoxy)phenyljethylamine (143mg)
dissolved in methanol was treated with 10% palladium on carbon and hydrogenated for 2
hours. The solid was removed by filtration, washed with methanol (2x2ml), the filtrate
evaporated under reduced pressure and azeotroped twice with toluene to give the title
compound (83mg) m/z 251 (M+H), which was used directly in the next step.
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Method #35
aminoethyl acetate
ﬁ)OMe
0]
HN

N-(Benzyloxycarbonyl)-2-(2-hydroxyphenyl)ethylamine (sec Method #34: 718mg,
2.65mmol) dissolved in DMF 61l was treated with potassium carbonate (-325 mesh, 397mg,
4.0mmol) methyl bromoacetate (362ul, 3.7mmol) and the mixture was stirred overnight at
room temperature. After cooling, water 10ml was added and the mixture extracted with
diethyl ether (3x20ml) dried over magnesium sulphate and evaporated under reduced pressure
to give methyl 2-{2-[2-(benzyloxycarbonyl(amino)ethyl)]phenoxy]}acetate (847mg); NMR
(CDCl3) : 2.8(2H,q), 3.5(2H,m), 3.8(3H,3s), 4.6(2H.s), 5.1(3H,m), 6.7(1H.d), 6.9(1H.¢), 7.1-
7.4(7TH,m)

Methy] 2-{2-[2-(benzylaxycarbonylamino)etbylJphenoxy) acetate (343mg, 1mmol)
dissolved in methanol together with p-tolnenesulphonic acid (190mg, 1mmol) was treated with
10% palladium on carbon and hydrogenated for 2 hours. The solid was removed by filtration,
washed with methanol (2x2ml), the filtrate evaporated under reduced pressure and azeotroped
twice with toluene to give methyl 2-[2-(2-aminoethyl)phenoxyJacetate, (403mg), m/z 210
(M+H) which was used without farther purification.

Method 36

-1-ol

OH

Isoamyl nitrite (15 ml, 108 mmol) was added to a solution of indan-1,2-dione (12 g, 90
mmol) in methanol (380 ml) at 45°C followed by concentrated HC] (12 ml) dropwise over 5
minutes. The reaction mixture was stirred for 3 hours at room temperature. Excess isoamyl
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nitrite (1 mil) and concentrated HC] (1 ml) was added and the suspension stitred for a further
15 minutes. On cooling to room temperature a white precipitate formed. The precipitate was
filtered off and washed with cold methanol (40 ml) followed by diethy] ether (40 ml) to afford
indan-1,2-dione-2-oxime a5 a white salid (6.2 g, 43%).

NMR: 3.8(2H,s), 7.4(1H.1), 7.6(1H,d), 7.7(2H,1); m/z 162 (M+H)

A solution of indan-1,2-dione-2-oxime (6.2 g, 39 mmol) in ethanol (470 ml) and
4AMHCV/Dioxane (36 ml) was hydrogenated at room temperatare and 40 psi. The reaction
mixture was filtered through celite, washed with ethanol (30 ml) and concentrated under
reduced pressure to give 10 g of an off-white solid which was recrystallised from ethanol to
give the title compound as a white solid (5 g, 86%). NMR: 2.8(1H,dd), 3.2(1H,dd),
3.7(1H.9), 5.1(1H,1), 6.0(1H,d), 7.1-7.3(4H,m), 8.6(2H.5)

m

2-Amino-N- N1 1 -2 lacetami

) o™

Tetralonse (1 eq, 100 mmol, 15 g) and methylamine hydrochloride (2.5 eq, 250 mmol,
15 g) and paraformaldehyde (1 eq, 100 mmol, 3 g) in ethanol (100 ml) were heated under
reflux for 16 hours. The reaction mixture was cooled and filtered to afford 2-
(methylaminomethyl)-3,4,dihydro-1-(2H)-naphthalenone as a solid (14 g). -

2-(Methylaminomethyl)-3,4,dihydro-1-{2H)-naphthalenone (1 eq, 20 mmol, 4.5 g),
HOBT (1 eq, 20 mmol, 2.7 g), N-benzyloxycarbonylglycine (1 eq, 20 mmol, 4.18 g),
triethylamine (1.25 eq, 25 mmol, 3 ml) and dicyclohexyicarbodi-imide (1 eq, 20 mmol, 4.12
g) were dissolved in dichloromethane (130 ml) and were stirred at ambient temperature for 18
hours before being cooled to 0 °C and filtered. The filtrate was concentrated and the residoe
was taken up in ethyl acetate before being washed with aqueous sodium bicarbonate, dried,
filtered and concentrated. The regidue was left to stand in a solntion of hydrogen bromide in
acetic acid for 30 minutes. The mixtnre was triturated with diethyl ether and the solvent was
decanted off. The residue was treated with ammonia solution and this was extracted with
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chloroform. The chloroform was concentrated and the regidue was recrystallised from ethamol
to afford the title compound.

Method #38

2-Amino-6-f1 1-indanol
H

F NH,

To a solution of sodium carbonate (0.8 g, 7.2 mmol) in water (13 ml) was added 4-
fluorophenylalanine (1.3 g, 7.2 mmol) followed by a solution of N-
ethoxycarbonylphthalamide (1.6 g, 7.2 mmol) in ethyl acetate (10 ml). The two-phase
reaction mixture was stirred for 24 hours at room temperature. The organic phase was
separated and discarded and the aqueous phase was acidified with concentrated HCI to pH 2.
The aqueous phase was then extracted with cthyl acetate (3 x 20 ml) and the combined
extracts dried over magnesinm sulphate then concentrated under reduced pressure to give 3-
(4-finorophenyl)-2-phthalimidopropanoic acid as a white solid (2g, 89%); NMR 3.3(1H,dd),
3.5(1H,dd), 5.1(1H,dd), 6.3(11,brs), 7.0(2H.1), 7.1(2H.dd), 7.8(4H.5).

To a salution of 3-(4-fluarophenyl)-2-phthalimidopropaneic acid (2.0 g, 6.4 mmol) in
DCM (20 ml) was added thionylchloride (0.6 ml, 6.4 mmol) and 1 drop of DMF. The
reaction mixtore was stirred at room temnperature for 1 hour. Aluminium chloride (2.6 g, 19.2
mmol) was added and the reaction mixture stirred for 3 hours at room temperature. The
resulting mixtnre was poured into ice and concentrated HCI (20 ml) and stirred for 10
minutes. This mixture was extracted with DCM (3 x 20 m]) and the combined organic
extracts were washed with water (2 x 20 m]), saturated sodium hydrogen carbonate (1 x 20
ml) and water (1 x 20 ml). The organic phase was then dried over magnesium sulphate and
concentrated under reduced pressure to give 6-fluoro-2-phthalamido-indan-1-one as a white
solid (1g, 53%). NMR 3.3(1H,dd), 3.5(1H,dd), 5.1(1H.dd), 6.8(1H,t), 7.0(1H.dd), 7.7-
8.0(SH,m); m/z 296 (M+H)

Sodium borohydride (512 mg, 14 mmol) was added to a solution 6-fluoro-2-
phthalemido-indan-1-one (800 mg, 2.7 mmol]) in isopropanol/water (6:1, 10.5 mi) and the
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solution stirred at room tempersture for 24 hours. Excess acetic acid was then added to the
reaction mixinre and the resnlting solution heated at 60°C for 6 hours. The reaction mixture
was then cooled to room temuperature and concentrated nnder reduced pressure to give & white
80lid which was purified by ion-exchange chromatography nsing Dowex S0wx2
(water:methanol 1:1 containing 3% ammeonia) to give the title compound as a white solid (141
mg, 31 %); NMR 3.3(1H,dd), 3.5(1H,dd), 4.8(1H,m), 4.9(1H,d), 6.8-7.4(3H,m); m/Z 168
(M+H)

AR,

- To a-soluﬁon of sodium carbonate (0.8 g, 7.2 mmol) in water (13 ml) was added
homophenylalanine (1.3 g, 7.2 mmol) followed by a solution of N-ethoxycarbanylphthalamide
(1.6 g, 7.2 mmol) in ethyl acetate (10 ml). The two-phase reaction mixture was stirred for 24
hours at room temperatare. The organic phase was separated and discarded and the aqueous
phase was acidified with concentrated HCl to pH 2. The aqueous phase was then extracted
with ethyl acetate (3 x 20 ml) and the combined extracts dried over magnesiim sulphate then
concentrated under reduced pressure to give 4-phenyl-2-phthalimidobutancic acid as a white
solid (1.5 g, 67%); m/z 308 (M-H).

To a solution of 4-phenyl-2-phthalimidobutanoic acid (1.5 g, 4.9 mmol) in DCM (20
ml) was added thionyichloride (0.4 ml, 4.9 mmol) and 1 drop of DMF. The reaction mixture
was stirred at room temperature for 1 hour. Aluminium chloride (2.0 g, 14.7 mmol) was
added and the reaction mixture stirred for 3 hours at room temperature. The resulting mixtuare
was poured into ice and conceatrated HCI (20 ml) and stirred for 10 minutes. This mixture
was extracted with DCM (3 x 20 ml) and the combined organic extracts were washed with
water (2 x 20 ml), saturated sodium hydrogen carbonate (1 x 20 ml) and water (1 x 20 ml).
The organic phase was then dried over magnesium snlphate and concentrated ander reduced
pressure to give 2-phthalamido-3,4-dihydro-(2H)-naphthalen-1-one as & white solid (880 mg,
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62%). NMR 2.3(1H,m), 2.7(1H,m), 3.1(1H.dt), 3.3(1H.m), 5.2(1H,dd), 7.3-8.0(8H,m); m/z
292 (M+H)

To a solution of 2-phthalamido-3,4-dihydro-(2H)-naphthalen-1-one (880 mg, 3 mmol)
in isopropanol/water (6:1, 11.5 ml) was added sodivm borohydride (567 mg, 15 mmol) and
the solution stirred at room temperatre for 24 hours. Excess acetic acid was then added to
the reaction mixture and the resulting solution heated at 60°C for 6 hours. The reaction
mixture was then cooled to room temperature and concentrated under reduced pressure to give
a white solid which was purified by ion-exchange chromatography using Dowex 50wx2
(water:methanol 1:1 containing 3% ammonis) to give the title compound as a white solid (150
mg, 30 %). NMR 2.8(1H.dd), 3.0(1H,dd}, 3.3(1H,m), 3.5(1H,m), 4.5(1H,m), 4.8(1H,d), 7.1-
7.4(4H,m); m/z 164 (M+H)

Method #40
- 2-Amino-1-methoxyi
N\

NH,

A solation of (4/-) trans-2-bromo-1-hydroxyindan (21.0g, 0.1mol) and potassium
phthalimide (42.0g, 0.22 mol ) in dry DMF (120ml) was heated at 100°C for 5 hours. The
reaction mixture was cooled and evaporated to an oil which was tritnrated with ethyl acetate
and filtered. The filtrates were evaporated and purified by chromatography on silica with 2:1
iso- bexane:ethy] acetate as eluent to give (4/-)-frans -1-hydroxy-2-phthalimido indan as a
pale yellow amorphous powder (17.7g, 63%). NMR 2.8(1H, dd), 3.15(1Hdd), 4.8-5.0(1H, m),
5.4(1H, d), 545(1H, d), 7.0-7.3(4H, m), 7.75-8.95(4H, m).

To a solution of (4+/-) trans-1-hydroxy-2-phthalimidoindan (1.4g, 5.0mmol) in dry
tetrahydrofuran (20ml) was added 60% sodium hydride (300mg, 7-5mmol). The mixture was
stirred at room temperature for 2 hours and then methyl iodide (0.62ml, 10.0mmol) added.
The mixtnre was stirred for a further 2 hours and then 5% water in tetrahydrofuran (10ml) and
ethyl acetate (75ml) added. The solution was washed with water, dried over magnesium




10

15

20

996

WO 02720530 PCT/SE01/01880
-113 -

sulphate and evaporated to give (u-ym 1-methoxy-2-phthalimidoindan as a white solid
(12g, 82%). NMR 2.85(1H, dd), 3.25(3H, 8), 3.5(1H, dd), 4.5-4.65(1H, m), 5.55(1H, d),
7.05-73(4H, m), 7.85(4H, s).

A mixtare of (+/-)-trans-1-methoxy-2-phthalimidoindan (850mg, 2.9mmol) and
hydrazine hydrate (Sml) in ethanol was stirred at room temperature for 24 hours. The mixture
was evaparated and purified by ion exchange chromatography (Dowex 50W X2 H' form) and
the title compound cluted with 50% aqueous methanol containing 3% ammonium hydroxide
to give the title compound a pale yellow salid (400mg, 85%). NMR 2.8(1H, dd), 3.35(3H, s),
3.38(1H, dd),4.054.15(1H, m), 4.5-4.6(1H, m), 7.2-7.35(3H, m), 7.45-7.55(1H, m); m/z 164
(M+H).

Method #41
1-[(1.1-di lethox ing]-2
O

H ,(ok

OH

(1R, 25)-1-Amino-2-hydroxyindan (10.0g, 67.1mmol) was dissolved in
dichloromethane (550ml) and triethylamine (18.7ml, 134.2mmol). Di-ferr-butyl dicarbonate
(18.3g, 83,9mmol) in dichloromethane (50ml) was added and tlie mixtare stirred at room
tempezature for 20 hours then evaporated. Ethyl acetate (200ml) was added, the solution
washed with water, dried over magnesium sulphate and evaporated. The crude product was

" purified by chromatography on silica with 4:1 iso-bexane:ethy] acetate as eluent to give the

title compound as a white solid (16.1g, 96%); NMR 1.42(9H, s), 2.78(1H, dd), 3.0(1H, dd),
4.3-4.42(1H, m), 4.78-4.9(1H, m), 4.9-5.0(1H, m), 6.3(1H, d), 7.0-7.25(4H, m).

Method #42
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\
e NH,

(1R, 2S)-1-Amino-2-hydroxyindan (3.0g, 20mmol) was dissolved in dry
tetrahydrofuran (40ml) and triethylamine (8.4ml, 60.0mmol) at 10°C. Methane sulphomyl
chloride (5.0g, 44.0mmol) dissolved in tetrahydrofuran (10ml) was added at such a rate that
the internal temperature remained below 15°C. Following the addition the mixtore was stirred
at room temperature for 20hours and then evaporated. To the residue was added ethyl acetate
(100m]) and the mixture washed with saturated aqueous sodium bicarbonate and then water.
The arganic solution was dried over magnesium sulphate and evaporated to give (1R, 25)-1-
methanesnlphonamido-2-methylsulphonyloxyindan as a pale yellow solid (5.7g, 93%).

NMR: 3.0-3.35(2H, m), 3.1(3H, 5), 3.25(3H, 5), 5.05-52(1H, m), 5.3-5.4(1H, m), 72-7.4(4H,

. m), 7.85-8.0(1H, m).

m/z 304.2 (M-H).

(1R, 25)-1-Methanesulphonamido-2-methylsulphonyloxyindan (2.0g, 6.56mmol) was
dissolved in dry dimethy] acetamide (20ml). Sodium azide (1.7g, 26.2mmol) was added and
the mixtore heated to 90°C for 1 hour. The reaction was cooled, diluted with ethyl acetate
(100ml), washed with water (6 x 50ml), dried over magnesium sulphate and filtered. 10%
Palladium on activated carbon was added and the mixture stirred under a hydrogen
atmosphere for 3 hours. Filtration through celite followed by evaparation gave the title
compound as a pale green solid (1.25g, 83%). NMR (CDCls): 1.68(2H, broad 5), 2.67(1H,
dd), 3.2(3H, s), 3.23(1H, dd), 4.5-4.6(1H, m), 4.6-4.8(1H, m), 7.15-7.35(4H, m); m/z 227.4




10

16

721

WO 02720530 PCT/SE0101880

gL -
S5

(1R, 25)-1-[(1,1-Dimethylethoxy)carbonylamino}-2-hydroxyindan (Method #41, 758,
30.1mmol) was dissolved in dry tetrahydroforan (90m!) and triethylamine (6.3ml, 45.0mmol).
Methanesulfonyl chloride (3.78g, 33.0mmol) dissolved in dry tetrahydrofuran (10ml) was
added and the mixture stirred at room temperatare for 20 hours. The mixtore was evaporated
and ethyl acetate (250ml) added. After washing with water and drying over magnegium
sulphate the organic solution was evaporated to (1R, 28)-1-[(1,1-
dimethylethoxy)carbonylamino]-2-methanesalphonyloxyindan as white solid (9.7g, 98%).
NMR1.45(%H, s), 3.05-3.35(2H, m), 3.18(3H, &), 5.15-525(1H, m), 5.28-5.38(1H, m), 7.15-
7.22(4H, m), 7.45(1H, d).

(1R, 25)-1-[(1,1-Dimethylethoxy)carbonylemino]-2-methanesulphonyloxyindan (3.5g,
10.7mmol) was dissolved in dry dimethy! acetamide (50ml). Sodium azide (3.5g, 53.9mmol) -
was added and the mixture heated to 90°C for 3 hours. The reaction was cooled, diluted with
cthyl acetate (150ml), washed with water (6 x 50ml) and dried over magnesium sulphate.

10% Palladium on activated carbon was added and the mixture stirred under a hydrogen
atmosphere for 4 houors. Filtration through celite followed by evaporation gave the title
componnd as a white solid (2.6g, 98%). NMR: 1.45(5H, s), 2.5(1H, dd), 3.0(1H, dd), 3.2-
3.45(3H, m), 4.5-4.6(1H, m), 7.0-7.25(5H, m).
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To a solution of (LR, 25)-1-[(1,1-dimethylethoxy)carbonylamino]}-2-hydroxyindan
(Method #41, 7.0g, 28.1mmol) in dichloromethane (50ml) was added 3,4-dihydro-2H-pyran
(4.7g, 56.2mmol) end pyridininm toluepe-4-sulphonate (100mg). The mixtore was stirred for
4 hours, diluted with ethyl acetate (200ml), washed with water (2 x 50ml), dried over
magnesiom sulphate and evaporated to give (LR, 25)-1-[(1,1-dimethylethoxy)carbonylamino}-
2-[(tetrahydropyran-2-yl)oxylindan ag a white solid (8.9g, 96%). NMR1.25-1.85(6H, m),
1.45(5H, d), 2.85-3.1(2H, m), 3.35-3.5(1H, m), 3.68-3.9(1H, m), 4.35-5.1(3H, m), 6.8(1H,
dd), 7.1-7.3(4H, m).

(1R,25)-1-{(1,1-Dimethylethaxy)carbonylamino}-2-[(tetrahydropyran-2-yl)oxylindan
(4.0g, 12.0mmol) was dissolved in dry DMA (25ml) at 10°C and 60% sodinm hydride
(575mg. 14.4mmol) added. The mixture was stirred at room temperature for 30 minutes and
then methyl iodide (2.0g, 14.4mmal) added after which the reaction was stirred for & further 3
hours at room temperature. The mixture was diluted with ethyl acetate (50ml), washed with
water (6 x 50ml), dried over magnesium sulphate and evaporated to give (1R,2S)-1-{N-[(1,1-
dimethylethoxy)]carbonyl-N-methyl-amino } -2~(tetrahydropyran-2-yl)oxyindan as an oil (4.1g,
98%). NMR 1.4-1.9(6H, m), 1.5(9H, d), 2.7(3H, dd), 2.85-3.3(2H, m), 3.47-3.6(1H, m),
3.72-4.0(1H, m), 4.7-5.0(ZH, m), 5.5-5.84(1H, m), 7.15-7.35(4H, m); m/z 348.6 (M-+H).

To a solution of (LR, 2S)-1-{N-[(1,1-dimethylethoxy)carbonyl]-N-methylamino}-2-
(tetrahydropyran-2-yl)oxyinden (4.0g, 11.5mmol) in methanol (50ml) was added toluene-4-
sulphonic acid (100mg) and the mixture stirred at room temperature for 2 honrs. Saturated
aqueous sodium bicarbonate (50ml) and water (10ml) was added and the mixture extracted
with ethyl acetate. The organic extract was washed with water, dried over magnesium sulphate
and evaparated to give (1, 2S)-1-{N-[(1,1-dimethylethoxy)carbonyl]-N-methylamino}-2-
hydroxyindan as an oil (3.0g, 100%). NMR 1.45(5H, s), 2.6(3H, s), 2.75(1H, dd), 3.05(1H,
dd), 4.4-4.57(1H,m), 5.0-5.12(1H, m), 5.34(1H, dd), 7.03-7.33(4H, m).

To a solution give (1R, 25)-1-{ N-[(1,1-dimethylethoxy)carbonyl]-N-methylamino}-2-
hydroxyindan (3.0g, 11.4mmol) in dry tetrahydrofuran (40mmol) was added triethylamine
(2.4ml, 17.1mmol) and methane sulphonyl chloride (1.44g, 12.55mmol). The mixture was
stirred at room temperature for 1 hour, evaporated and diluted with ethyl acetate (100ml). The
organic solution was washed with saturated aqueons sodium bicarbonate and then water, dried
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over magnesium sniphate and evaporated to give a pale yellow symp. The crude materia) was
purified by silica chromatography with 4:1 iso-hexane:ethy) acetate as eluent to (1X,2S)-1-{N-
[(1,1-dimethylethoxy)carbonyl]-N-methyl-amino }-2-methanesulphonyloxyindan as a clear
colourless syrup (3.1g, 80%). NMR (CDCls): 1.54(9H, s), 2.7(3H, d), 3.0(3H, s), 3.16-
3.42(2H, m), 5.35-5.51(1H, m), 5.78(1H, dd), 7.2-7.35(4H, m);, m/z 342.5 (M+H).

(1R, 28)-1-{ N-[(1,1-Dimethylethoxy)carbonyl]-N-methyi-amino}-2-
methanesulphonyloxyindan (3.0g, 8.8mmmnol) was dissolved in dry DMA (30ml) and sodium
azide (2.3g, 35.2mmol) added. The mixture was heated to 90°C for 6 hours, coaled and
diluted with ethyl acetate (100ml). The solution was washed with water (6 x 50ml), dried over
magnesium sulphate and filtered. 10% Palladium on activated carbon was added and the
mixtnre stirred under a hydrogen atmosphere for 4 hours. The mixture was filtered,
evaporated and purified by silica chromatography with 10% methanol in dichloromethane to
give (1R, 2S)-2-amino-1-{ N-[(1,1-dimethylethoxy)]carbonyl-N-methyl-amino }indan as an oil
(1.2g, 55%). NMR 1.36-1.56(9H, m), 2.6(3H, s), 2.7-2.87(1H, m), 3.2-3.35(1H, m), 4.37-
4.54(1H, m), 5.4-5.7(1H, m), 6.93-7.1(1H, m), 7.12-7.5(4H, m); m/z 263.48 (M+H).

5-Carboxy-2,3-Dichloro-4 H-thieno{3,2-b]pyrrole (Method #9, 472mg, 2.0 mmol),
(1R, 25)-2-amino-1-{ N-[(1,1-dimethylethoxy)]carbonyl-N-methyl-amino }indan (524mg,
2.0mmol), DIPEA (0.348m, 2.0mmol) and HOBT (270mg, 2.0mmol) was stirred in
dichloromethane (10ml) at room temperature for 2 minutes. EDAC (480mg, 2.5mmol) was
added and the mixture stirred at room temperature for 20 hours. The reaction was evaporated,
ethyl acetate (50ml) added and wasbed with water. The organic phase was dried over
magnesium sulphate and evaporated to give the title compound as a pale brown foam (900mg,
94%). NMR 1.2-1.45(9H, m), 2.77(3H, s), 2.9-3.26(2H, m), 4.7-4.94(1H, m), 5.5-5.8(1H,
m), 6.9-7.34(5H, m), 8.55-8.73(1H, m), 12.25(1H, broad s); m/z 480.3/482.1 (M+H).



WO 02720530 PCT/SE01N1880

-118 -

Example 155

The following illustrate representative pharmaceutical dosage forms containing the
compound of formmla (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester
thereof (hereafter compound X), for- therapentic or prophylactic use in humans:-

(=): Tablet I mg/tablet
Compomnd X 100
Lactose Ph.Ear 182.75
Croscarmellose sodinm 12.0
Maize starch paste (5% w/v paste) 2.25
Magnesium stearate 3.0

(b): Tablet I1 mg/tablet
Compound X 50
Lactose Ph.Bur 223.75
Croscarmellose sodinum 6.0

Maize starch 15.0
Polyvinylpyrrolidone (5% w/v paste) 225
Magnesinm stesrate 3.0

(¢): Tablet NI mg/tablet
Compound X 1.0
Lactose Ph.Bur 93.25
Croscarmellose sodium 4.0
Maize starch paste (5% w/v paste) 0.75
Magnesinm stearate 1.0
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(d): Capsule mg/capsule

Compound X 10

Lactose Ph.Ear 488.5

Magnesium stearats 15

(€): Injection I (50 mg/mlI)

Compoand X 5.0% wiv

1M Sodium hydroxide solution 15.0% viv

0.1M Hydrochlaric acid (to adjust pH to 7.6)

Polyethylene glycol 400 4.5% wiv

Water for injection 1o 100%

(: Injoction 1T 10 mg/ml

Compound X 1.0% wiv

Sodium phosphate BP 3.6% wiv

0.IM Sodiom bydroxide solution 15.0% viv

Water for injection t 100%

(2): Injection XTI (1mg/ml,bnifered to pH6)

Compound X 0.1% wiv '

Sodivm phosphate BP 2.26% WiV

Citric acid 0.38% wiv

Polyethylene glycol 400 3.5% wiv

Water for injection to 100%

Note

The above farmulations may be obtained by conventional procedures well known in
the pharmacetical art. The tablets (a)«(c) may be enteric coated by conveational means, for
example to provide a coating of cellulose acetate phthalate.
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Claims
1. A compound of formmia (T):

WA\ *E"Rz
- o ©

®
wherein:

-X-Y-Z- is selected from -S-CR*=CR’-, -CR*=CR*-$-, -O-CR*=CR?-, -CR*=CR*-0-,
N=CR*-§-, -S-CR*=N-, -NRS-CR*=CR’- and -CR'=CR*-NR%-;

wherein R* and R? are independently selected from hydrogen, balo, nitro, cyano,
hydroxy, flucromethyl, difluoromethyl, triflaoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C;.¢alkyl, C;.salkenyl, C; salkynyl, Cyalkoxy,
C.stilkanoyl, C; salkanoyloxy, N-(C;.salkyl)amino, N,N~(C;.salkyl»amino,
Ci-salkanoylamino, N-(C;.galkyl)carbamoyl, N, N-(C, salkyl);carbamoyl, C).salkylS(O),
wherein a is 0 to 2, Cy salkoxycarbonyl, C, salkoxycarbonylamino, N~(C; gtlkyl)sulphamoyl,
N,N~(C,salkyl);sulphamoyl, C;.calkylsulphonylamino and
C,-salkylsulphonyl-N(C, salkyD)amino;

R* is hydrogen or C;.ealkyl;

R! is sclected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulphamoyl, ureido, C;.¢alkyl, C;salkenyl, C; salkynyl, C;.salkoxy, C;.galkanoyl,
Ci-¢alkanoyloxy, N-(C;.galkyl)amino, N,N~(C;.¢alkyl)»amino, C).salkanoylamino,

N~(C, galkyl)carbamoyl, N,N~(C;_salkyl),carbamoyl, C, salkylS(O), wherein a is 0 to 2,
Cy-salkoxycarbonyl, C;.¢alkoxycarbonylamino, N(C salkyl)sulphamoyl,

N.N<C; salkyD)zsulphamoyl, Cy.ealkylsulphonylamino, Cy.salkylsulphonyl-N-(Cy.salkyDamino,
Cs-scycloalkyl, Cs scycloaikylCy salkyl, aryl, arylCy salkyl, heterocyclic group and
(heterocyclic group)C;.¢alkyl; wherein R! may be optionally substituted on carbon by one or
more groups selected from P and wherein if said heterocyclic gronp contains an -NH- moiety
that nitrogen may be optionally snbstituted by a group selected from R;

R1is selected from hydrogen, halo, nitro, cyano, hydroxy, fluoromethyl,
difluoromethry], triflnoromethyl, triflocromethoxy, amino, carboxy, carbamoyl, mercapto,
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sulphamoyl, ureido, C;.¢alkyl, Cz salkenyl, C; ealkynyl, C;.galkoxy, C;salkanoyl,
Cy.salkanoyloxy, N<C;.¢alkyl)amino, N,N+(C,salkyl)zemino, C;salkancylamino,
NAC,.ealkyl)carbamoyl, N,N-(C;4alkyl),carbamoyl, N-(C;.¢alkyD-N~(C;.stlkoxy)carbamoyl,
C1.alky1S(0), wherein a is 0 to 2, C;.calkoxycarbonyl, Cy.salkoxycarbonylamino,

N-{C; salkyDsulphamoyl, N,N-(C.salkyl)ssulphémoyl, sulphamoylamino,
N<C,stlkyl)sulphamoylamino, N,N-(C;salkyl);sulphamoylamino, C;_salkylsulphonylamino,
Ci.calkylsulpbonylaminocarbonyl, C.alkylsulphonyl-N~(C,.salkyl)amino and a group
-B-R-G-H;

wherein E and G are independently selected from a direct bond, -O-, -S-, -SO-, -SO2-,
-0C(0)-, -C(0)0-, -C(0)-, -NR"-, -NR'C(O}-, -C(O)NR"-, -SO;NR"-, -NR"SO-,
-NR'C(O)NR"-, -OC(O)NR", -NR*C(0)O-, -NR*SO;NR"-, -SO;NR"C(O)- and
-C(O)NR"SOz-; wherein R* and R® are independently selected from hydrogen or Cy.galkyl
which is optionally substituted by a group V ;

F is C;_salkylene optionally substituted by one or more Q or a direct bond;

H is selected from aryl, Csgcycloalkyl and heterocyclic group; wherein H may be -
optionally substituted on carbon by one or more groups selected from S and wherein if said
heterocyclic group contains an -NH- moiety that nitrogen may be optionally substituted by a
group selected from T; '

R® is hydrogen or C).salkyl;

n is selected from 0-4; wherein the values of R! may be the same or different; and
wherein the values of R may be the same or different;

P, 8 and Q are independently selected from-halo, nitro, cyano, hydroxy,
trifluoromethiyl, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoy}, ureido,
Cisalkyl, C;.salkenyl, Cz.ealkynyl, Cy.galkoxy, C; salkanoyl, C.salkanoyloxy,
N-C,.¢alkyl)amino, N, NH(C,.calkyl);amino, C, salkanoylamino, N-(C, salkyl)carbamoyl,

N, N-C;ealkyl):carbamoyl, N-(Cy.c2lkyl)-N~(Cy_salkoxy)carbamoyl, Cy-calkylS(O), wherein a
is 0 to 2, C,.salkoxycarbonyl, C, salkoxycarbonylamino, N<C,.alkyl)suiphamoyl,
N.N-C,.stlkyl)zsulphamoyl, C,salkylsulphonylamino, C, salkylsulphonyl-N-(C;salkyl)amino,
Csgcycloalkyl, aryl and heterocyclic group; wherein P, S and Q may be optionally and
independently substituted on carbon by one or more groups selected from V and wherein if
said heterocyclic group contains an -NH- mojety that nitrogen may be optionally substituted
by a group selected from U;
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V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, triffucromethyl,
amino, carboxy, carbamoyl, mercapio, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethyicarbamoyl, N, V-dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methyl-N-cthylcarbamoyl, methyithio, ethylthio, methyisulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbanyl,
N-methylsulphamoyl, N-ethylsnlphamoyl, N,N-dimethylsulphamoyl, N,N-diethylsulphamoyl,
N-methyl-N-ethylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoyl, and 4-
hydroxypiperidinocarbonyl;

R, T and U are independently selected from C;4alkyl, C,4alkanoyl,
C1alkylsulphonyl, C;4alkoxycarbonyi, carbamoyl, N-(C;alkyl)carbamoyl,
N.N+(Ci4alkyl)carbamoyl, phenyl, benzyl, beazyloxycarbonyl, benzoyl and phenylsulphonyl
wherein R, T and U may be optionally and independently substituted on carbon by one or
more groups selected from V;
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof;
with the provisos:

i) when -X-Y-Z- is -S-CH=CH-, R>(CR'R>),- cannot be amino, 1-phenyl-5-methyl-1H-1,5-
benzodiazepine-2,4(3H,SH)dion-3-yl, 1-methyl-5-phenyl-2-oxo-2,3-dihydro-1H-
benzo(E)(1,4)diazepin-3-yl, 2-(4-phenyl-1,2,5,6-tetrahydropyrid-1-yl)ethyl, 3-(4-
phenyl-1,2,5,6-tetrabydropyrid- 1-yl)propyl, 2-(4-phenylpiperazin-1-ylethyl, 2-(N-
methylamino)ethyl, 2-morpholinoethyl or 2-(N-methyl-N-benzylamino)ethyl;

ii) when -X-Y-Z- is -CH=CH-S-, R%-(CR'R%),- cannot be amino or I-methyl-5-phenyl-2-oxo-
2,3-dihydro-1H-benzo(E)(1,4)diszepin-3-yi;

ifi) when -X-Y-Z- is -CH=C(SO;NHz)-S-, R{(CR'R?),- cannot be methyl ar isobutyl; and
iv) when -X-Y-Z- is as initially defined, nis 1, Rlis arylmethyl, substited arylmethyl,
(heterocyclic group)methyl and substituted (heterocyclic group)methyl and R® is hydrogen
then R? s not a group —C(=0)-A or a group —-CH(OH)-C(=0)-A in which A is NR'RY, -
NR'CH,CH,OR", or
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B /(CH,)n><|:f - N/(CH,)n >§:’l‘ o /(CH5)|1><S|: |
\ (cH,)QZ? \(CHa)“ X R \ (cH,)n>z R

each R" and R® is independently hydrogen ar —C;-Cgalkyl;

cach R? is independently hydrogen, C;-Catlkyl, C1~Calkoxy, aryl, substituted aryl,
heteroaryl, or substituted beteroaryl;

each R® is independently hydrogen, -C(=0)OR" -OR", -SR", or -NR"R", and cach n is
independently 1-3, and '

X! is NR*, -CHz, O or S.

2, A compound of formula (I) according to claim] wherein:
-X-Y-Z- is selected from -S-CR*=CR’- or -CR*=CR%-S-;
wherein R* and R? are independently selected from hydrogen, halo, nitro, cyano, hydroxy,

.flucromethyl, difluoromethyl, trifluoromethyl, trifluoromethoxy, amino, carboxy, carbamoyl,

mercapto, sulphamoyl, ureido, Cy.¢alkyl, C; salkenyl, C; alkynyl, C;salkoxy, C;.salkanoyl,
Cy-salkanoyloxy, N-(C;.¢alkyl)amino, N,N-(C,.alkyl),amino, C;.salkanoylamino,
N~C1-stlkyl)carbamoyl, N.N-(C;.¢alkyl)scarbamoyl, C;.alkylS(O), wherein a is 0 to 2,
Cy-salkoxycarbonyl, C;.¢alkoxycarbonylamino, N-(C;.slkyl)sulphamoyl,
N,N«C,.calkyl);sulphamoyl, C.ealkylsulphonylamino and

Cs-qalkylsuiphonyl-N~(C,; salkyl)amino;

nis 0;

R?is a group -E-R.G-H;

wherein E, F and G are each a direct bond;

H is a Cy.1cycloalkyl which is optionally fused to a benz ring wherein H may be
optionally substituted on carbon by one or more groups S which are independently selected
from helo, nitro, cyano, hydroxy, trifleoromsthyl, triffuoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C,.salkyl, C; salkenyl, Cy salkynyl, C; salkoxy,
C,.qalkenoyl, C, ¢alkanoyloxy, N~(C;.galkyl)amino, N,N~(C.salkyl),amino,

- Cy.aalkanoylamino, N{C.calkyl)carbamoyl, N, N<C)-ealkyl)zcarbamoyl,

N«Cy-salkyl)~N«(C,.galkoxy)carbamoyl, C;.alkylS(O), wherein ais 0 to 2,
Cy-salkoxycarbonyl, C; salkoxycarbonylamino, N-(C).salkyl)sulphamoyl,
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N,N~(C,.calkyl);sulphamoyl, C,.calkylsulpbonylamino, Cy.salkylsulphomyl-N~(C, salkyl)amiuo,
Cs.cycloalkyl, aryl and heterocyclic groups; wherein S may be optionally substituted on
carbon by one or more groups selected from V;

V is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, triflnaromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, msthyl, ethyl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,

N, N-diethylcarbamoy], N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-dicthylsulphamoyl,
N-methyl-N-ethylsulphamoyl, morpholino , morpholinocarbonyl , N- benzylcarbamoyl, and 4-
hydroxypiperidinocarbonyl ;

or a pharmaceytically acceptable salt thereof.

3. A compound of formula (I) as claimed in claim 1wherein:

-X-Y-Z- is sclected from -S-CR*=CR’- or -CR*=CR>-S-;

wherein R* and R? arc independently selected from hydrogen, halo, nitro, cyano,
hydroxy, fluoromethyl, difiuoromethyl, trifluoromethyl, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, ureido, C).salkyl, Casalkeayl, C;.calkynyl, C; galkoxy,
C1.calkanoyl, C; galkenoyloxy, N«(C).galkyl)amino, N,N~(C,.salkyl);amino,
Cy-¢alkanoylamino, N-{C;.¢alkyl)carbamoyl, N,N~C,salkyl):carbamoyl, C;.calkylS(O).
wherein a is 0 to 2, C; salkoxycarbonyl, C).galkoxycarbonylamino, N-(C;-salkyl)sulphamoyl,
N.NACgalkyl)zsulphamoyl, C:.¢alkylsulphonylamino and C,.salkylsulphonyl-N-
(Ci.salkyl)amino;

nis 0;

R? is a group -E-F-G-H;

wherein E, F and G are each a direct bond; and

H is a cyclic amide of formnla
\QHz)l
?0 g::]
NH
™~ (CH
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in whichk is 0, 1,2 or3 and 1is 0, 1, 2 or 3 such that the sum of k and ] is 2 or 3 and wherein
one of the carbon atoms governed by k or ] may be replaced by sulphur and wherein H is
optionally substituted on carbon by one or more-groups selected from S and may be
independently optionally substituted on nitrogen by a group selected from T;

S is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, triffuoromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido, C;.¢alkyl, Casalkenyl, Cz-salkynyl,
Ci.galkoxy, Cysalkanoyl, C,.salkanoyloxy, N<(C;salkyl)emino, N,N{C;.salkyl),amino,
Ci-qalkanoylamino, N{(C;.ealkyl)carbamoyl, N,N«(CysalkyDacarbamoyl,
N-(Cy-galkyl)-N~(C,.salkoxy)carbamoyl, C;.calkylS(O), wherein ais 0 to 2,

Cy salkoxycarbonyl, C;.¢2lkoxycarbonylamino, NC.salkyl)snlphamoyl,
N,N+C;salkyl),sulphamoyl, C, salkylsulphonylamino, C;.alkylsulphonyl-N-(C, salkyl)amino,
Csscycloalkyl, aryl and heterocyclic group; wherein S may be optionally and independeatly
substituted on carbon by one or more gronps selected from V and wherein if said heterocyclic
group contains an -NH- moiety that nitrogen may be optionally subatituted by a group selected
from U;

T and U are independently selected from C;4alkyl, C;alkanoyl, C;.4alkylsulphomyl,
Ci.«alkoxycarbonyl, carbamoyl, N<(C;4alkyl)carbamoyl, N,N-(C; 4alkyl)carbamoyl, phenyl,
benzyl, benzyloxycarbonyl, benzoyl and phenylsnlphonyl wherein R, T and U may be
optionally and independently substituted on carbon by one or more groups selected from V;

V is selected from halo, nitro, cyamo, hydroxy, triflnoromethoxy, triflooromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methy), ethryl, methoxy, ethoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N<dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methy}-N-ethylcarbamoyl, metirylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsalphamoyl, N, N-diethylsnlphamoyl,
N-methyl-N-ethylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoyl and 4-
hydroxypiperidinocarbonyl ;

or a pharmacentically acceptable salt or 2n in vivo hydrolysable ester thereof.

4. A compound of formu]a (I) as claimed in claim 1wherein:
-X-Y-Z- is selected from -S-CR*=CR’- or -CR*=CR’-S-;
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wherein R* and R are independently selected from hydrogen, halo or C;.ealkyl.

nisl;

R' is hydrogen or arylC salkyl;

R? is selected from a group -E-R-G-H;

wherein E, F and G are each a direct bond;

H is an unsaturated five membered heterocyclic group containing at least one nitrogen
atom and one or two ring atoms selected from oxygen and sulphur and wherein H may be
optionally snbstituted on carbon by ope or more groups S which are independently selected
from halo, nitro, cyano, hydroxy, triftucromethyl, triflnoromethoxy, amino, carboxy,
carbamoyl, mercepto, sulphemoyl, ureido, C;-salkyl, Cz.¢alkenyl, C; salkynyl, C;.salkoxy,
C).galkanoyl, C, salkanoyloxy, N~(C).calkyl)amino, N,N(C,.ealkyl),amino,

C; salkenoylamino, N<(Cystlkyl)carbamoyl, N,N~(C;.calkyl);carbamoyl,
N-(C1-62lkyl)-N-(C).salkoxy)carbamoayl, C;-salkylS(O), wherein a is O to 2,
Cy.salkoxycarbonyl, Cy.salkoxycarbonylamino, N<(Cj.salkyl)sulphamoyl,
N.N<C.salkylyrsulphamoyl, C,.salkylsulphonylamino, C;.¢alkylsulphonyl-N~(C;.calkyl)emino,:
Csscycloalkyl and aryl groups;

R? is hydrogen or C;.salkyl;
or a pharmacentically acceptable salt thereof.

5. A compound of formula (I) as claimed in claim 1 wherein:

-X-Y-Z- is selected from -S-CR*=CR- or -CR*=CR’-S-;
wherein R* and R* are independently selected from hydrogen, halo or C; salkyl.

nis 0;

R? is a group -B-F-G-H;

wherein E is a direct bond;

Fis methylene;

wherein G is -C(O)NR"-, wherein R" is selected from hydrogen or Cy.¢alkyl which is
optionally substituted by a group V ;

His aryl which may be optionally substituted on carbon by one or more groups
selected from S; .

S is selected from halo, nitro, cyano, hydroxy, triflucromethyl, trifluocromethoxy,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, ureido, C;.galkyl, Ca ¢alkenyl, C; salkynyl,
Ci.salkoxy, C,.salkanoyl, C, salkanoyloxy, N-(C;.salkyl)amino, N,N~(C) salkyl)»amino,



10

16

30

255

WO 02/20530 PCT/SE01/01880
- 127 -

C)-¢alksnoylamino, N<(C; salkyl)carbamoyl, N N<(C;.salkyl)carbamoyl,
N-(C).6alkyl)}-N-(C.¢alkoxy)carbamoyl, C;.salkylS(O), wherein a is 0 to 2,
Ci.calkoxycarbonyl, C,.calkoxycarbonylamino, N-(C;.galkyl)sulphamoyl,
N,N-(C,.galkyl);sulphamoyl, C, salkylsulphonylamino, C;salkylsulphonyl-N-(C;.ealkyl)amino,
Cs¢cycloalkyl, aryl and heterocyclic group; wherein S may be optionally and independently -
substituted on carbon by one or mare groups selected from V' ;

V is salected from halo, nitro, cyano, hydroxy, trifluoromethoxy, triftuaromethyl, emino,
carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethyl, methoxy, ethoxy, acetyl, acetoxy,
methylamino, ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino,
acetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl,

N, N-diethylcarbamoyl, N-methyl-N-ethylcarbamoyl, msthylthio, ethylthio, methylsulphinyl,
ethylsulphinyl, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, N-diethylsulphamoyl,
N-methyl-N-cthylsulphamoyl, morpholino, morpholinocarbonyl, N- benzylcarbamoy! , and 4-
hydroxypiperidinocarbonyl;

or a pharmaceutically acceptable salt thereof.

6. A compound selected from
2,3-dichloro-5-{N-(2-phenoxyethyl)carbamoyi]-4 H-thieno[3,2-b]pyrrole;

2,3-dichloro-5- { N-[2-(2-thienyl)ethyl]carbamoy! }-4H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-(N-[2~2-methoxyphenyl)ethyl]carbamoyl } -4 H-thieno[3,2-blpyrrole;
2,3-dichloro-5-[N~(2-phenyl-1-cyclopropyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(4-fluorophenyl)ethyl]carbamoy} }-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(N-phenylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-(N-{2-{(2-pyridyl)amino)ethyl } carbamoyl)-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{N-[2-(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyljcarbamoyl } -4 H-
thienof3,2-b]pyrrole; _
2,3-dichlaro-5-{ N-[2~(thiomorpholino)ethyl]carbamoyl } -4 F-thieno[3,2-5]pymrole;
5-[N-{(benzoylmethyl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-51pyrrole;
3-chloro-5-[N-(N-phenylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
3-chloro-5-{ N-[2-(thiomorpholino)ethyilcarbamoyl }-4 H-thieno[3,2-5]pymrule;
3-chloro-5-{ N-[2-(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethyl]carbamoyl } -4 H-
thieno[3,2-b]pyrrole;
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3-chloro-S-[N-(benzoylmethyl)carbamoyl)-4H-thieno[3,2-blpyrrole;

3-chloro-5-{ N-[2-(2-methoxyphenyl)ethyljcarbamoyl } 4 H-thieno[3,2-5]pyrrole;
3-chloro-5-{ N-[2-(2-thienyl)ethyl]carbamoyl}-4 H-thieno[3,2-b]pyrrole;
3-chloro-5-[N-(2-phenyl-1-cyclopropyl)carbamoyl]-4 H-thienof3,2-5]pyrrole;

3-chloro-5-{ N-[2-(4-flucrophenyl)ethyljcarbamoyl } -4 H-thieno[3,2-5}pyrrole;
3-chloro-5-[N<(2-phenoxycthyl)carbamoyl]4H-thienof3,2-b]pyrrole;

3-chloro-5-{ N-[2-(1-phenylmethanesulphonamido)ethyljcarbamoyl } -4 H-thieno[3,2-b]pyrrole;
3-chloro-5-[N-(4-0x0-2,3,4,5-tetrahydrobenz{1,5)thiazepin-3-ylcarbamoyl]-4 H-thienof3,2-
blpyrmole;

2-chlaro-5-[N-(benzoylmethyl)carbamoyl}-4H-thienof3,2-blpyrroie;
2-chloro-5-[N<(2-phenyl-1-cyclopropyl)carbamoyl]-4/-thieno[3,2-b]pyrrole;
2-chloro-5-[N-(N-phenylcarbamoylmethyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole;
2~chloro-5-(N-{2-[(2-pyridyl)amino]ethyl }carbamoyl)-4 /i-thienof3,2-b]pyrrole;
2-chloro-S-{N-[2~(2-methoxypbenyi)ethyljcarbamoyl } 4 H-thieno[3,2-b]pymrole;
2-chloro-5-[N-(2-phenoxyethyl)carbamoyl]-4H-thieno[3,2-b]pyrrole;

2-chlaro-5-{ N-[2~(2-thienyl)ethyl]carbamoyi }-4 H-thienof3,2-b]pyrrole;

2-chioro-5-{ N-[2(4-flucrophenyl)ethyl]carbamoyl }-4 H-thieno(3,2-b]pyrrole;

2-chloro-5-{ N-[2~(N-methylmethanesulphonamido)-1-(thiazol-2-yl)ethylJcarbamoyl } 4 H-
thieno[3,2-5b]pymrole;

2-chloro-5-{N-[2-(thiomorpholino)ethyllcarbamoyl } 4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N=(2,3-dimethy]-5-oxo-1-phenyl-2,5-dihydro-1H-pyrazol-4-yl)carbamoyl]-
4H-thieno[3,2-d]pyrrole;

2,3-dichloro-5-{N-(4-sulphamoylphenylmethyl)carbamoyl]-4 H-thienof3,2-5]pyrrole;
2,3-dichloro-5-[ N<(2-hydroxy-1-phenethyl)carbamoyl]-4H-thieno]3,2-b]pyrrole;
2,3-dichloro-5-{ N-(2-[(3-trifluoromethylpyrid-2-yl)amino]ethyl)carbamoyl } -4 H-thiepo[3,2-
blpymole;

2,3-dichloro-5-{ N-[3-(5-tetrazolyl)propyljcarbamoyl } -4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-N-(5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl )carbamoyl]-4H-thieno[3,2-
blpymole;

2,3-dichloro-5-[N(5-hydroxy-2-0x0-2,3,4,5-tetrahydro-1H-benz{ bjazepin-4-yl)carbamoyl}-
4H thieno[3,2-5]pyrrole;

2-chioro-5-{ N-[3<(benzyloxycarbonylamino)propyl]carbamayl }-4 H-thieno[3,2-]pyrrole;
2,3-dichlaro-5-{ N-{(4-dimethylaminophenyl)methyllcarbamoyl}-4H-thieno[3,2-blpyrrole;
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3-[N-(1-benzyl-2-hydroxyethyl)carbamoyl]-2,3-dichloro-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(phenylamino)ethyljcarbemoyl }-4.H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N~(B-(R)-hydroxy-o-methylphenethylcarbamoyl]-4/-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N-(B-hydroxyphencthyl)carbamoyl)-4 H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-{ N-[2-(4-hydroxyphenyl)ethyljcarbamoyl }4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N~[ (benzimidazol-2-yl)methyl jcarbamoyl } -4 H-thieno[3,2-bjpymole;
2,3-dichloro-5-{ N-[2-(4-chloropheny])-2-hydroxy-1-(methoxycarbonyl)ethyljcarbamoyl } -4.H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N(imidazo[1,2-alpyrid-2-yl)carbamoyl } -4 H-thieno[3,2-b]pymrole;

5-{ N-[(benzthiazol-2-yl)methyl]carbamoyl }-2,3-dichioro-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[ (6-triftuoromethylpyrid-3-yl)methylJcarbamoyl } -4 H-thieno3,2-b]pyrrole;
2,3-dichloro-5-{ N<(2-[(2-pyridazinyl)methyl]carbamoyl } -4 H-thieno[3,2-b]pyrmrole;
2,3-dichloro-5-{ N-[ N~(2-hydroxy-3-phenoxypropyl)carbamoylmethyl] carbamoyl }-4H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N«(3-methylisothiazol-5-yl)carbamoylmethyljcarbamoyl } -4 H-thieno[3,2-
blpyrrole;

2 3-dichloro-5-{ N-[2{pyridazin-3-yloxy)ethyl]jcarbamoyl } -4 H-thieno[3,2-b]pyrrole;
2-chloro-5-(N-{2-[ (3-triflucromethylpyrid-2-yl)amino]ethyl } carbamoyl)-4 H-thieno[ 3,2-
b]pyrrole;

2,3-dichloro-5-{ N-[2-(4-sulphamoylphenyl)ethyljcarbamoyi } -4 -thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2-(2-pyridyl)ethyllcarbamoyl }-4 H-thieno[3,2-b]pymole;

2,3-dichloro-5-{ N-(2-[1-hydroxymethyl-2-(4-imidazolyl)ethyl Jcarbamoyl } -4 H-thieno[ 3,2~
blpyxrole; '
2,3-dichloro-5-{ N(2-{(3-quinolyl)methyljcarbamoyl }-4 H-thienof3,2-b]pyrrole;

5-{ N-[3-(4-acetamidophenoxy)-2-hydroxypropyl]carbamoyl }-2,3-dichloro-4 H-thieno[3,2-
blpyrrole;

2 3-dichloro-5-{ N-[3-(N-methylsulphonylcarbamoyl)propyl]carbamoyl }-4 H-thieno[3,2-
blpyrrole;
2,3-dichloro-5-[N~(2-{[2-(guanidino)thiazol-4-ylJmethylthio ) ethyl )carbamoyi]-4/-thienof3,2-
blpyrrole;

2 ,3-dichloro-5-{ N-[2-(2,4-dioxoimidazolidin-1-y])ethyl]carbamoyl } -4 H-thieno[3,2-b]pyrrole;
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5-{ N-[2-benzylthio-1-(hydroxymethyl)ethyljcarbamoyl }-2,3-dichloro-4 -thieno[ 3,2~
blpyrrole;

2,3-dichloro-5-{ N-[2~(dimethyaminosulphonylamino)ethyljcarbamoyl }-4 K- thieno[3,2-
blpyrrole;

2,3-dichloro-5-{ N-[(6-methoxypyrid-3-yl)methyl]jcarbamoyl } -4 H-thisno[3,2-5]pyrrole;
(5)-2,3-dichloro-5-{ N-[(2-0x0-3-phemny}-2,3,4,5- tetrabydrooxazol-5-ylymethyl]carbamoyl }-
4 H-thieno[3,2-b]pyrrole;

2,3-dichloro-5-(N-{2-[3-(carbamoylmethyl)phenoxy]ethyl }carbamoyl)-4H-thieno[3,2-
b]pyrrole;

5~(N-{[6~(benzo[1,3]dioxol-5-yl)-4-methylmorpholin-2-yljmethyl }carbamoyl)-2,3-dichlaro-
4H-thieno[3,2-b]pymole;

5-(N-benzylcarbamoyl)- 2,3-dichloro-4H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-phenethylcarbamoyl)-4 H-thieno[3,2-b]pymole;
2,3-dichloro-5-[N-(3-phenylpropyl)carbamoy}]-4 H-thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[2-(2-hydroxyphenyl)ethyl}carbamoyl }-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N{a,a-dimethylphenethryl)carbamoyl]-4H-thienof3,2-b]pyrrole;
2,3-dichloro-5-[N-(1-phenylcyclobutyl)methyl)carbamoyl]-4 H-thieno[3,2-b]pyrrole; °
2,3-dichloro-5-[N-(B-methylphenethyl)carbamoyl}-4 H-thieno[3,2-b]pyrrole; :
2,3-dichloro-5-[N=(1,2,3,4-tetrahydronaphth-2-yl)carbamoyl]-4H-thienof3,2-5}pyrrole;
5-[N~(N-benzylcarbamoylmethyl)carbamoyl]- 2,3-dichloro-4H-thienof3,2-b]pyrrole;
5-[N-(N-benzyl-N-methylcarbamoylmethyl)carbamoyl]-2, 3~dichloro-4 H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-[N-(N-methyl-N-phenylcarbamoylmethyl)carbamoyl}-4 H-thienof3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(2-cyanoetiryl)-N-phenylcarbamoylmethyljcarbamoyl }-4 - thieno[3,2-
b]pyrrole;

2,3-dichloro-5-{ N-[N-(4-methoxyphenyl)carbamoylmethyljcarbamoyl }-4 H-thienof3,2-
blpyrrole; )

2,3-dichloro-5-{ N-[N-(4-flucrophenyl)carbamoylmethyljcarbamoyl )4 H-thieno[3,2-5]pyrrole;
2,3-dichiaro-5-{ N-[N-(4-nitrophenyl)carbamoylmetbylJcarbamoyl }-4 H-thieno[3,2-b]pyzrole;
2,3-dichloro-5-{ N-[N~(2,6-dimethylphenyl)carbamoylmethyl]carbamoyi }-4H-thieno[3,2-
blpymole;

2,3-dichloro-5-{ N-[N-methyl-N-(4-methylphenyl)carbamoylmethyljcarbamoyl } -4 H-
thienof3,2-b]pyrrole;
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2,3-dichloro-5-{ N-[N-methyl-N-(3-methylphenyl)carbamoylmethyljcarbamoyl }-4 5~
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N-(3-chlorophenyl) N-methylcarbamoyimethyl]carbamoyl }-4.H-
thieno|3,2-b]pyrrole;

2,3-dichloro-5- { N-[N~(2-hydroxyethyl)-N-phenylcarbamoylmethyllcarbamoyl }-4 H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N-(1,1-dimethyl-2-hydroxyethyl)carbamoylmethyijcarbamoyl } -4 H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N~(2-hydroxyethyl)-N-methylcarbamoylmethyl]carbamoyl }-4.H-
thieno{3,2-b]pyrrole;

2,3-dichloro-5-{ N-[N~(2-hydroxyethyl)carbamoyimethyl]carbamoyl }-4 H-thieno[3,2-
b)pyzrole;

2,3-dichloro-5- { N[N-(3-hydroxypropyl)carbamoylmethyljcarbamoyl } -4 H-thieno[ 3,2
blpyrrole; C
2,3-dichloro-5-{ N-[N~(4-hydroxybutyl)carbamoylmethyl]carbamoyl }-4 H-thiéno[3,2-
blpymole; -
2,3-dichloro-5-(N-{ N-[bis(hydroxymethyl)methyljcarbamoylmethyi carbamoyl)-4H-
thieno[3,2-5]pyrrole;

2,3-dichloro-5-{ N-[N-(2,3-dihydroxypropyl)carbamoylmethyllcarbamoyl } -4 H-thieno[3,2-
b]pyrrole;

2,3-dichloro-5-{ N-[N~(4-hydroxymethylphenyl)carbamoylmethyljcarbamoyl }-4 -thieno[3,2-
blpymole; '

2,3-dichloro-5-{ N-[N-(5-isoquinolyl)carbamoylmethyl]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[N-(3-hrydroxymethy)lphenyl]carbamoylmethyljcarbamoyl }-4 H-thieno[ 3,2~
b]pyrrole;
2,3-dichloro-5-(N-{N-[4-(2-hydroxyethyl)phenyl Jcarbamoylmethyl }carbamoyl)-4.H-
thieno[3,2-5]pyrrole;

2,3-dichloro-5-{ N-[N~(2,4-diflnorophenyl)-N-methyl-carbamoylmethyljcarbamoyl } -4 H-
thieno[3,2-b]pyrrole;

2,3-dichiaro-5-{ N-[(1,2,3,4-tetrahydro- 1 -quinolyl)carbonylmethyljcarbamoyl } 4 H-thieno[3,2-
blpymale;

2,3-dichloro-5-{ N-[N~(2-cyanocthyl)-N-methylcarbsmoylmethyl]carbamoyl } -4 H-thieno[ 3,2-
blpymole;
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2,3-dichloro-5-{ N-[N-(4-hydroxypiperidino)carbamoylmethyl]carbamoyl } -4 H-thieno[3,2-
b]pymole;

2,3-dichloro-5-[N{(N- cyclopentylcarbamoylmethyl)carbamoyi}-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N<(N-isopropylcarbamoylmethyl)carbamoyl}-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-[N<(N-isopropyl-N-methylcarbamoylmsthyl)carbamoyl}-4 FH-thieno[3,2-
b]pyrrole;

2,3-dichloro-5-[N~(thiomorpholinocarbonylmethyl)carbamoyl}~4 H-thieno[3,2-5)pyrmrole;
2,3-dichloro-S-[N<(morpholinocarbonylmethyl)carbamoyl)-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{N-[(1,1-dioxothiomorpholino)carbonylmethyljcarbamoyl }-4 H-thieno[3,25}-
pyrole;

2,3-dichloro-5-{ N-[(1-oxothiomorpholino)carbonylmethyl]carbamoyl } -4 H-thieno[3,2-
b]pyrrole;

2-chloro-5-[N~(2-indanyl)carbamoyl]-6H-thieno[2,3-b]pyrrole;
5-[N-(benz[1,2]oxazol-3-ylmethyi)carbamoyl]-2,3-dichlaro-4 H-thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{2-{2-(hydroxymethyl)phenyi]ethyl }carbamoyl)-4-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{N~(4-phenylisoxazo)-3-ylmethyl)carbamoyl]-4 H-thieno[3,2-5)pyrrole;
2,3-dichloro-5+(N-{2-[2-(2-morpholinoethoxy)phenyl]ethyl } carbamoyl)}-4 H-thieno[3,2-
b]pyrrole;
2,3-dichloro-5-(N-{2-[2-(methoxycarbonylmethoxy)phenyljetbyl }carbamoyl)-4 H-thieno[3,2-
b]pyrrole;

5-(N-{2-[2-(carboxymethoxy)phenyl]ethyl }carbamoyi)-2,3-dichloro-4/-thieno[3,2-b]pyrrole;
2,3-dichloro-5-{ N-[2~(3-methoxyphenyl)ethyl]carbamoyl }-42-thieno[3,2-b]pymrole;
2,3-dichloro-5-[N-(2-0x0-1,2,3 4-tetrahydroquinol-3-yl)carbamoyl -4 H-thieno[3,2-b]pyirole;
2,3-dichioro-5-(N-{2-[2-(2-methoxyethoxy)phenyijethyl } carbamoy?)-4 /-thieno[3,2-
blpyrrale;

5-(N-{2-{2«(carbamoylmethoxy)phenyljethyl }carbamoyl)-2,3-dichloro-4 /i-thieno[3,2-
blpyrrole;
2,3-dichloro-5~(N-{2-[2-(N-methylcarbamoylmethoxy)pheny]]etiryl } carbamoyl)-4 .-
thieno[3,2-b]pyrrole;
2,3-dichloro-5-(N-{2-[2-(N,N-dimethylcarbamoylmethoxy)phenyl]etiryi }carbamoyl)-4 H-
thieno[3,2-b]pyrrole;
2,3-dichloro-5~(N-{2-[2-(morpbolinocarbonylmethoxy)phenyl]ethyl } carbamoyl)-4 H-
thieno[3,2-b]pymrole;
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5<(N-{2-[2-{N-benzylcarbamoylmethoxy)phenyllethyl }carbamoyl)-2,3-dichloro-4 H-
thieno[3,2-b]pyrrole;

2,3-dichloro-5-(N-{2-[2-(4-hydroxypiperidinocarbonylmethoxy)phenyl]ethyl } carbamoyl)-4 H-
thienof3,2-b]pyrrole;

(S)-2-chloro-5-{ N-{o-(5-ethoxycarbonyl-1,3,4-oxadiazol-2-yl)phenethyljcarbamoy! }-GE-
thieno[2,3-b]pyrrole;
(6')-2-chloro-5-{N—[a-(4-methoxycubonylonzol—5—yl)pheneﬂ1yl]mblmoyl }-6H-thieno[2,3-
blpyrrole;

2-chloro-5- {N-[w-wﬁdﬁmmﬂlmll-ﬁﬂ-ﬁiﬂnoﬂ-}bw:
2,3-dichloro-5-{ N-[a-(3-pyridyl)phenethyl)]carbamoyl }-4 H-thieno[3,2-b]pyrrole;
(S)-2-chloro-5-{ N-Ja~(3-phenyl-1,2,4-oxadiazol-S-yl)phenethyl}carbamoyl }-6H-thieno[2,3-
blpyrrole;

2,3-dichloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl}-4 H-thieno[3,2-blpyrrole;
2,3-dichloro-5-[N~((1S, 2S)-1-hydroxyindan-2-yl)carbamoyl]-4 H-thieno[ 3,2-5]pymole;
2,3-dichloro-5-[N~((IR, 2ZR)-1-hydroxyindan-2-yl)carbamoyl}-4 H-thieno[3,2-b]pyrrole;
2-chloro-5-[N-(1-hydroxyindan-2-yl)carbamoyl]-6H-thieno[2,3-5]pyrrole;
2,3-dichloro-5-[N<(1-hydroxy-1,2,3 4-tetrabydronaphth-2-yl)carbamoyl]-4 H-thieno[ 3,2~
blpyrrole;

2,3-dichloro-5-{N-(6-fluaro-1-hydroxyindan-2-yl)carbamoyl]-4 H- thlu:o[3,2-b]pynole
2,3-dichlaro-5-{N~(7-methoxy-1-0xo-1,2,3 4-tetrahydronaphth-2-yi)carbamoyl}- 4 H-
thieno[3,2-2]pyrrole;

2,3-dichloro-5-[N-(2-indanyl)carbamoyl]-4H-thieno[3,2-5]pyrrole;
2,3-dichloro-5-[N-(3-methylisoxazol-5-yl)methyl]carbamoyl}-4 F-thieno[3,2-b]pyrrale;
2,3-dichloro-5-[N-(4-hydroxy-1,1-dioxotetralydrothiophen-3-yl)carbamoyl}-4 F- thieno[3,2-
blpymole;

2,3-dichloro-5-(N-{ N-methyl-N-[(1-oxo-1,2,3,4-tetrahydronaphth-2-
Yl)metiryljcarbamoylmethyl }carbamoyl)-4H-thienof3,2-b]pyrrole;
2-chioro-5-[N<(2-0x0-1,2,3,4-tetrahydroquinol-3-yl)carbamoyl]-6 H-thieno[2,3-b])pyrrale;
2-chlaro-5-{N~(1,2,3,4-tetralrydroquincl-3-yl)carbamoyl]-6H-thicno[2,3-b]pyrrole;
2-chloro-5-[N-(1-methyl-2-0x0-1,2,3 A-tetrahydroquinol-3-yl)carbamoyl]-6H-thieno[2,3-
bipymrole;
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2-chloro-5-[N~(3-0x0-2,3 4, 5-tetrahiydro-1 H-benz[2]azepin-4-yl)carbamoyl]-6H-thieno[2,3-
blpyrrole;
2,3-dichloro-5-[N-(1-methoxyindan-2-yl)carbamoyl]-4H-thieno[3,2-b]pyrmrole;
2,3-dichloro-5-(N-{ 1-[N-(1,1-dimethylethoxy)carbonylamino}indan-2-yl } carbamoyl)-4 H-
thieno[3,2-b]pyrrole;
5-[N-(1-aminoindan-2-yl)carbamoyl}-2,3-dichloro-4 H-thieno[3,2-b]pyrrole;
5~[N-(1-acetamidoindan-2-yl)carbamoy]]-2,3-dichloro-4 H-thieno[3,2-b]pymrole;
2,3-dichloro-5-{ N-[1-(methanesulphonamido)indan-2-yljcarbamoyl }-4H-thieno[3,2-
blpymrole;
2,3-dichloro-5-{ N-[1-(methylamino)indan-2-yi]carbamoyl }-4 H-thieno[3,2-5]pyrrole; and
2,3-dichloro-5-{ N-[1-(N-methylacetamido)indan-2-yljcarbamoyl } -4 H-thieno[3,2-5]pyrrole
or a pharmaceutically acceptable salt thereof.

7. A pharmaceutical compogition which comprises a compound of the formula (I) as claimed
in any one of claims 1-6, or a pharmacentically acceptable salt or in vivo hydrolysable ester
thereof, as defined hereinbefore in association with a pharmaceutically-acceptable diluent or
carrier.

8. The use of a compound of the formmla as claimed in any one of claims 1 to 6
or a pharmacentically acceptable salt or in vivo hydrolyzable ester thereof as a medicament.

9. The use of a compound of the formnla as clsimed in any one of claims 1 to 6

or a pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, as defined
hereinbefore in the manufacture of a medicament for use in the production of a glycogen
phosphorylase inhibitory effect in a warm-blooded animal such as man.
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- BRIGARD & CASTRO 3

) SANTAFE DE BOGOTA - COLOMBIA
PODER POWER OF ATTORNEY
Yo (nosotros) ASTRAZENECA AB | (We ASTRAZENECA AB *‘

Domiciliado(s) en: S-151 85, Sodertalje,
SUECIA

Nombro(amos) a: RAMIRO ' CASTRO DUQUE y/o
HECTOR GOMEZ MEJIA, de Santafé de Bogots,
Colombia, apoderados verdaderos y legales con pader
espsecial, ampllo y suficlents, para recabar de las oficinas
y autoridades colomblanas administrativas, judiciales y de
policia, en cualquier instancla o necurso, |a obtencién da
patentes de Invencidn, registros de marcas, disefioa
Industriales, modelos de utilidad, depdsitos de nombres
comaerciales y enseflas, registros de derechos de autor y
contratos sobre los mismos, cblencién de certificados de
obtentor de variedades vegetales, asl como sus
prorrogas, renovaciones, anoltaclones de traspaso,
cambios de nombre y/o domicillo; elaborar, tramitar y
registrar contratos de licancia y licanclas de cualesqulera
ciases; intervenir como demandants ¢ como demandado
an cualquier instancla y recurso ante cuaiquler juez,
corporaclin, funclonario publico o autoridad en acclones

diclales, administrativas y de policle talee como:
aposiclones al registro de marcas; acciones de caducidad,
cancelacion y nulidad; acciones relvindicatorias, acclones
derivadas de la obtencidn o explotacién de licenclas;
ecclones de competencia desleal; demandas penales;
acclones de Indemnizacion de perjuiclos, reclamos y
observaclones a solictudes de patentes, disefios
industriales, modelos de utliidad, en el ejercicio de
medides cautelares y en otras acciones o medidas
simllares.

A este efecto, lo(s) faculto{amos) para elevar solicitudes,
formular descripciones, enmiendas, protestas,
declaraciones, oposiciones, cancelaclones, nulidades,
apelaciones y reclamos; pagar impuestos, cuotas y
gravimenes prascritos por la ley; renunclar o deslstir a
derechos concedidos o en curso de concesién; recibir
toda clase de documentos y valores, dando el descargo
respectivo, y, en general, para dar ente dichae

utoridades todos los pasos necesarios al efacto Indicado

tomar todas las medidas que creyersn conducentes al
resguardo de mis (nuestros intereses), con todas las
demas facultades legales necesarias.

Este poder comprende |a facultad de ratlficar o conﬂr
#nh mi (nuestro) nombre lo actuado asl como i '
desistir, transigir, comprometer y la de sup}

en parte y revocar sustiuclondd
nombro(amos) a: RAMIRO CASPH
HECTOR GOMEZ MEJIA, doieladgipie
No. 16-66 Piso 9, mis fhil
Colombla, con facultades ps
designar apoderados [udicigle

Otorgado y firmado en

haoy de
Firma

Nombre
Cargo

_vegelable variaties, as well as extensions, renewals

Domiciled In: S-151 85, Sodertalje
SWEDEN

Hereby appoint RAMIRO CASTRO DUQUE andor gf
HECTOR GOMEZ MEJIA, of Santalé de Bogols, -
Colombla, my (our ) trus and lawful ettomneys with '
apectal, ample and sufficient power to obtain from the
Colomblan administrative, judicial and police offices

and authorities, in any instance, privileges of patents g

of Invention, regisiretion of trademarks, Industrial
designs and utilty models; registration of commercial

names and emblems, registration of copyright and
contracts related thereto, certificates of obtalners of

oD

and recordal of assignments and changes of name

and domiclle related to the above; to prepare,
prosecute and reglster licenses of any kind; to act as
plainiilf or defendant in any Inslunce or recoutse, and
before any Judge, corporation, public officlal or *
authority In judicial, adminietrative and police actions, ..,
such as: oppositions o the registration of trademarks;
caducity, cancellation and nullity actions; claim actions
derived from the oblalning or exploltation of licenses,
action of unfair competition; penal demands. actons of . _
Indemnities for dameges: cleims or observatlons on w
patent applications, models, Industrial designs and o
ulllity models; In the exercise of praventive measures:

and In other actions or similar proceedings.

To that effect they hereby empowered to flle
applications, formulate descriptffons, amendmants,
protests, declarations, oppositions, cancellations,
nuliities, appeals and claima; {o pay taxes, quotas and
assessments prescribed by law, renocunce or walve
the rights granted or in the process of granting; lo
recelve all kinds of documents and valuables, giving
the respective release of racelpt, and, In general, to
take before said authorities the nacessary steps to*
such effect, and any measures that they may deem ~
pertinent to theé safeguard of my (our) Interest(s) with
all the other necessary legal powers.

This power Inciudes the facullty to ratfy or confirm ‘MR
deaist, setlle and compromise on my {our) behaif, and
fo substitute thls power In wh .oc-in=ne

axtrujudlclll torna s

- DAVIDERC QUES
Titis DIRECTOR IP SERVICES
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& CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de ;
Parsonalmente comparscid ante ml

a qulen conozco, y de quien me consta que firmd el
%nteﬂor documento, debidamante juramentado daclar y

llo que &l es
L 3

De ASTRAZENECA AB

"Socledad legaimente constituida pama un periodo de
duraclén que edn no ha terminado; que el declarante
estd autorizado por dicha compafifa para conferir ests
poder; que el sello estampado por él al pie de tal poder,
en hombre y representacién de la expresada compafiia,
es ol sollo oficlal de ella; y qus sl objeto para sl cual g8
confiere este Instrumentc esté comprendido dentro del

‘e Ia socledad.

:&I suscrito Notario hace constar que tuvo a la vista las
pruabas de la existencla de la socledad.

‘# Estado de -
con fecha

y que quien conflere el presente poder es su
reprasentanta,

- 4

r# Notario Pabilco (sello)

CERTIFICADO NOTARIAL
. g PERSONA NATURAL
Hoy . de de
comparecid{eron) ante m( _

a quien (es) conozgo .y me consta que al(
persona(s) ﬁrmnnta(t) -del documento g oy
quien(es) declara{n) que otorgan epzielS ~-’ ‘

y propositos que eh &l se expresan w-,,.

‘* _ Notaro Piblio (salo)

EGALIZACION ANTE CONSUL C LOMBIANG
REQUERIDA

242
NOTARIAL CERTIFICATE (GORPORATION)

ommslo dayofﬂ’w‘-w“ Lboe

Peraonally appeared before me

VID ERIC .
to me R#uwn. _and%tl'sgn to me to be e person who
signed the foregoing Instrument who being by ms duly
swom did depose and say that ha (she) Is the

e e — ~

DIREOTGRP 8ERVICED
o

of ASTRAZENECA AB

y
Rt

&
o

Which Is legailly constituted for & term not yet expired,
that deponent fs authorized by said Company to confer
this Power of Attomey: that the sea! affixed heraunto by
the deponent in the -name and on behalf of sald
Corporation Is the corporate seal thereof and that the
purpoae for which this Instrument Is granted is Included

within the corporats purpose of company.

The undersigned Notary Public attests that he has seen
the documents that prove the existence of the company.

Jwoetiend
S JAu0RRY Lo

and that he (she) who grants the present power of
attomey [s ita Raprasa_ntaﬂve.

Stateof
under date of

NOTARIAL CERTIFICATE
MRJRAL PERSON
On thie day of of

peraonally'g

/. befora me
s and Amhdthe

they) declared he (they)
o Jhgges and purposes therein




UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

vo. D644894

Iate 14 November, 2000

'This document bears IRADy; ‘ ';?0 ALVAREY
the signature / seal of J B Hodgson B 1 ; ERPRETE mQ!
. . Minjusticy Ioap

Acting in the capacity of Notary Pablic

Signed by: J. Garbrah

For Her Majffsty’s Principal Secreta
I Commionwealth Affa

&




TRADUCCION OFICIAL No. 432/2000 de les jegalizacionss que
s¢s shcuantran a continuacién de un Podser otorgado ASTRAZENECA
AB, una compafia domiciliade en S-181 808. Sodertalje, SUECIA al
doctor RAMIRO CASTRO y HECTOR GOMEZ, Saniafé de Bogold,
D.C., Colombia, del inglés al espafiol, Ilas cusles pars su
identificacién se solla con el Selio del Traductor al mismo
tlempo que la presente.-

SIS AT RS I PR AT RS R AR AR T A R A Y
AREXOS: E! Poder arriba mencionado, Certificacion Notarlal,
Certificacitén por ol Secrelario de Estado Principal des Su Majesiad
Para loe Asuntos de la Comunidad y el Exiranjero en: Londres,
Ingisterra, .Cartificacion del -Condulado General de "Colombis en
Lonhdres, Ingleterra, Autenticacion por el Ministerio d¢ Relsciones
Exteriores de Colombia.-

p e SRR E R R S S e R R e S L A

Firma llegible (Filrmado)
Notario Pablico
BELLO NOTARIAL EN RELIEVE.
A LA LI I LI I L DA T LR R L P S R DAY SR R D LS L L P DL L

REINO UNIDO DE LA GRAN .BRETARA E IRLANDA DEL
' NORTE -

No. D84438%84
Fecha...14 de Noviembre del afio 2000.......
Este documento porta
ia firma/selio de

A
%?A‘v’l'hno ALVAREL

?UGTDR E. INTERPRETE OGS
‘-ln W6 Minjuatige 1085 .




Por ol Secrelario de Estado Principal de
Su Majestad para loe_ Asuntoe de Ia
Comunided y el Extranjere. ~

SELLO EN RELIEVE.

HAY SELLO DE LA COMUNIDAD
Y EL EXTRANJERO EN LONDRES,
INGLATERRA. '
S T L Y T R Y N R F R
EN EOPAROL: Le Certificacion del Consulado General de Colombia
en Londres, Ingieterra bajo sl Nimero de Caertificacidn 1171722 de
fecha 18 de Noviembre dei afio 2000; Autenticacién Hasta por el
Miniesterio de Relaclones Extsriores de Colombla bajo el Nimero
481834 de fecha 29 de Noviembre del afto 2000. _

(Pagados Derechoe por valor de $106.00 Délaras)
SR R T N L TS TR T R RN AT

ES TRADUCCION FIEL Y COMPLETA DE LOS® DOCUMENTOS
ADJUNTOD. :

“.g
HUGO NAVARRO ALVAREZ
{RADUCTOR E. INTERPRETE ORICUN
Bas, 1870 Minjuacle L33

Resolucion NGmero 1876 dol-illnlulorlo de Juslicla
Fecha: 4 de Dicilembre del afio 2000,
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The dumand masst be fifed direcily with the compesent international Preliminary Exaining Authority or, §f two or more Authorities are compeend,
With the one chasen by the applicow  Tha fidl name or rwo-leter code of that Astharity may be indionsed by the applicant on the ftne below:

PEA EPQ

PCT CHAPTER II
DEMAND
icla 31 of the Patent Cooperation Treaty:
The undersigned “d‘d::uﬂum:uﬁmnl;plinnmwlﬁdhhwuﬂunﬁmd
international inary examinalion according 10 tho Patent Cooparation Treaty and

he “ﬂl eligible States (axcept where otherwise indicated).

For International Prelimi Examining Authority use only
Jdantificstion of IPEA Date of recelpt of DEMAND

%
Applicant’s or agent's fils reference
Box No.1 IDENTIFICATION OF THE INTERNATIONAL AFPLICATION 100168-1 WO
Internationa] application No. Internationa! filing dute (dawmonth/yeor) (Barliest) Priority date (dawinonth/year)
PCT/SE01/01880 . 31 August 2001 {3108/01) 08 September 2000 (06/05/00)

Tite of inveation

BICYCLIC PYRROLYL AMIDES AS GLUCOGEN PHOS PHORYLASE INHIBITORS
Box No.lI APPLICANT(S)

Name snd address: a Telepbons No.

" e o oty o AP | 14 B 553 260 00
AstraZeneca AB [ Pacaimile No.
S$-151 85 Sdderidlje +48 B 553 288 20
Sweden Teleprinter No.

Applicant’s reglatration No. with the Office

Stule (that is, country) of nationality: Stase (har ir, country) of residance:
SE SE

Neme and address’ Family nowe followed by given noms; far o iegal ety fil official desiguntion. The addvass sacs include possel cods sl awvt of ccumiry)
BARTLETT, Julle B

AsfraZeneca R&D Alderiey

Mereside, Alderiey Park

Macclesfield, Cheshire SK10 4TG

United Kingdom

Stutn that &5, country) of nationality: State fthor u, cowniry) of residence;
. GB GB

Name and sddress; (Fally snome folowmed by glvm sam, for a legel auwdy, fdl official desigresion. The ackiress wust inchels posial cods and news of ety

FREEMAN, Sue

AstraZeneca R&D Alderiey
Mereside, Alderley Park
Macclesfield, Cheshire SK104TG

United Kingdom
State (that is, country) of nationality: State (ther &z, cosserry) of residonce:
- - GB GB

@ Further applicanty are indicated on » continustion sheet,
Form PCT/IPRA/40) (first cheet) (March 2001) See Notes to the demand form




SheetNo. 2.

[nternationsl spplication No.
PCT/SEQ01/01880

Continuation of Box No. I1 APPLICANT(S)

i nane of the following sub-baves iy used, thiy sheet chould wot be included in the demaard

KENNY, Peter

AstraZeneca R&D Alderley
Mereside, Alderlay Park
Macclesfleld, Cheshire SK10 4TG
United Kingdom

Name and address: (Fuwily sams folfowad by gvam name; for o lngal eviy, full officid decignation. The address meat inchale postel cade and name of cuntry)

Stste (that s, country) of natioaality:
GB

Siate (thet [1, cowriry) of ressdence:
GB

k

MORLEY, Andrew

AstraZeneca RAD Alderley
Mereside, Alderley Park
Macclesfield, Cheshire SK10 4TG
United Kingdom

Neme and address: (Family naws follwed by given nave: fir & lage! outly, Sl ofisal dedgnation. Tha arbiazs rount incledic pusiel ands i e of cowsiry}

State (ihat iy, country) of natiomality:
GB

State (that is, country) of residence:
GB

WHITTAMORE, Paul
AstraZeneca R&D Alderiey
Mereside, Alderiey Park
Macclesfield, Chashire SK10 417G
United Kingdom

Name and address; (Prwsly o folirwed by glun sov: for o legal ety Sl gficisl designaien. The sdivas et inchade pratel swda and nasy of coumtry )

State (that i, country) of natlonality:
GB

Sz fhot is, countyy) of residence:
GB

Name and address: (Fomily same fillowad by plver name; for o fegal ontlty, fiudl official designating. The addrasy suiet inchads pestal code and acme of coumiry)

. Sate (that s, country) of nationality:

State fhat s, eoartry) of residence:

[j Further applicants are indicated on another continustion sheet.

Form PCT/TPEA/40] (continuateon shect) (March 2001)

Sex Notss to the demand form

QU3



ey

3 International spplicstion No.
Sheet No. . PCT/SE01/01880

Box No. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The following pervon is ngen (] common reprosentative
and hag been appointed carlier xnd represenis the applicani(s) also for mtmmations! preliminary exsmination,

D In hareby appointed and any eartlier appolntment of (an) agent{s)fcommon representative s hereby revoiced.
Is . he ional Prolisni . ity, in addic
] mrm-pmgum_m_ Irtarnational Preliminary Examining Authority, in addition to

the agent(;
Name and address; ﬁ:ﬂlzm:{l'l,budbrm wﬂmmﬁfmm m;; 260 00
Global Intellectual Property Yool o,
AstraZeneca AB
} S-151 86 Sodertalje +46 8 553 288 20
Sweden ‘Telepxinter No.

Agent'sregintration No. with the Office

Address for eo mdence: Mark this check-box where no common represessiative ivhas been appointed snd the
D space above is used to indicate & speatsl address 1o u:amdmdlnldhu:n

Box No.1V BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement roncarping amendmants:*
I. The applicant wishes the internationsl preluninary exsmitation fo start oa the basls of:
the intamational applicatian ss oviginally filed
the description s originally filed
a3 amended under Article 34

the claims as originalty filed
a8 smended upder Article 19 {(tpether with any accompanying statement)
as amended under Articls 14

as originally flled
23 amended under Article 34

2, D The applicant wishes sny amendmeont to the clalms under Article 19 1o be congideved as vevarsed,

A D The applicant wishes the start of the intemationsl preliminary exsmination te be postponad untll the explrstion of 20 manths
from tha priarity dase unicss the international Preliminary Bxsmining Authority receives s copy of any amendments made
under Article 19 oc s notice from the applicant that he doca not wish to make such amendments (Rule 69.1(d)). (This check-
bax may be marind only whers the time limit wnder Article 19 hat not yut axpired)

* Where no check-box s marind, mtermational preliminary examination will start on the basis of the internationa! spplication
ax origlrally filed or, where a copy of amendmenis tp the claim under Articlo 19 and/or amendments of the mternational application
under Article 34 are received by the Intemationsl Preliminary Exsmining Authority before it haa begun to drew up a written opinion
or the Internationsl preliminary examinaton repoct, as so amended.

the dawings

000 OO

which ls the language in which the internstional spplication was filced.

] which is the language of a transiation farnished for the purposes of international soarch.

] which is the language of publication af the intemations; application.

[] which is the languags of tho translation (1o be) farnished flr the purposes of Intamational peeliminary axamination.

Box No. ¥V ELECTION OF STATES
The applicant hereby elects all eligible Siates (ihat Is, off States whick kave been designated and which ars bound by Chapeer il of
the PCT)

- axcluding the following States which the spplicant wishes wut to elect:

Porm PCT/IPEAMOI (second shost) (March 2001) Soe Notes [0 tha dempnd form
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Intermational spplication No.
Shest No. 4, PCT/SE01/01880
Box Na. VI CHECK LIST
The demand is sccorapanled by the following elements, in the language referred to 1n For International Preliminary
Box No. 1V, for the purpeses of international praliminary examination: Examining Authority use only
recaived pat received
1. tmnsistion of intematiomal application sheets O |
2. amendments under Article 34 shects (| (I
| 3. copy (or, where required, translation) of
amendsments under Articls 19 theats O O
4. copy (or, where required, transiation) of
stataenent under Articie 19 shoots | O
S. letter theets O d
6. other (ipecif) sheens O |
The dernand is also sccompanied by the item{s) maviced below:
1.[K] fee calculation sheet 5.[] swtement explaining lack of signature
2.[] originat scparate power of aztorney 6. [] soquence listing in computer resdable fonn
3.0 original genersl power of antomey 7. other (ipecity:

4.[T] copy of generl power of attomney;
reference number, if amy:

Box Neo. VIT SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE
Naxi fo sach sigmahurs, indicate e nama of te pervon sigaing eud the copacity in which the paveon signs (if nich capaclly s vat sbviows fram reading tha danand),

Giobal intellectual Property, AstraZeneca AB

For International Preliminary Examining Authority use anly
1. Datz of actual receipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS undar Rula 60.1(6):

E] The date of receipt of the demand is AFTER the expiration of 19 months D The spplicant hap been
) from the priority date and jtem 4 or 5, below, docs not apply, Informed accordingly,

D md'?sofnuin of the domand is WITHIN the period of 19 months fram the pricrity dute a2 extanded by virtuc of

.
[

5 D Although the dats of receipt of the demand Is after the expiration of 19 raoaths from the priorsity das, the delsy in avival
) is EXCUSED pursuant to Rule 62,

For International Buresn us: only

Demand received from IPEA an:

Form PCT/IPEA/40] (last sheet) (Mareh 2001) See Notes 10 the demand form
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EPO MUNICH 2 10§ :FAX wdA.4 6255494}@

From h )
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY
To: \ PCT
AstraZeneca AB
GLOBAL INTELLECTUAL PROPERTY NOTIFICATION OF TRANSMITTAL OF
8-151 85 Sodertalls THE INTERNATIONAL PRELMINARY
SUEDE EXAMINATION REPORAT
(PCT Rule 71.1)

Date of mafing

{daymanthynar) £7.08.2002
Applicants or agents fis reference
100168-1 WO RPORTANT NOTHFCATION
imerrmtional applicgtian No. Lriernatiens) fing dade fdygeinonthios) Priorly deie {depinantiviyesr)
PCT/SE01/01880 31/08/2001 06/00/2000
Applicant
ABSTRAZENECA AB et al.

1. The applicant is heraby natified that this international Preliminary Examining Authortly transmits herewith the
» imernationa) preliminary sxemination report and lis unnexaea, if any, established on the Inemationa! application,

2. A copy of the report and lte annexes, if any, is being tranamitted to the imernational Bureaw for communication
to all the electad Ofiices. ]

3. Whare required by any of the elected Offioas, the infernational Bureau will prepare an English transiation of the
report (but not of any arnaxes) and will transmit sush transiation to those Offices.

4. REMINDER

The applioant must emer the national phase before sach slected Offios by performing oertain acts (filing
fransiations and paying national fses) within 30 months from the priority date (or later In soma Offices) (Article
36(1)) (eee also the reminder sent by the international Bureau with Form PCTAB/301).

Where a tansiation of the Intlernetional application must be fumished to an slected Office, that translation must
contaln a franalation of any annexes {0 the International preliminary examination report. &t ls the applicant's
responeiblitty o prepare and fumish such tansiation directly to each electsd Office conoemed.

. For further detalls on the applicable time imits and requirements of the elected Offioss, see Volume || of the
PCT Applicant's Guide.

Narme and maling address of the [PEA/
Ruropsan Patat OMes |, 8
D-80288 Munish Grel
Tal. +49 80 2399 - 0 Tic B2ISDE spmud
Fax: +48 88 2300 - 4488 Tal.+40 00 ZXG-TET1

Form POTAPEA/M1E (July 1092)



CId.JHN. S 11: 20 EFD MUNICH 2 LCS +49 439 23991974 NR. 288 s.2

EFO MUNICH 2 LGS
PATENT COOPERATION TREATY 952

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)

[Appicants or agenta te reference Ses Notfioation of Tranemitial of jmternatonal
100188-1 WO FOR FURTHER ACTION  Preimirary Examination Repart (Porm POTAPEAM1E)
International appliestian Ne. internasienal (ling date (dnvmonth)jasr) Pricrity daje {deyvmonthyoar)
PCT/SE01/01880 31/08/2001 08/08/2000
intetmational Putent Olasxification (IPO) or nafional clessifcation amd IPC
CO7D495/04
Applioant
ABTRAZENECA AB et aL

1.7 This intemationa) preiminary sxamination report has bean prepared by this international Preliminary Examining Authority
ard is ransmitied to the spplicant acconding to Article 38,

2. This REPORT oonsista of & lotal of € shesats, lnciuding this cover sheet.

O This report Is siso accompunied by ANNEXES, i.e. sheets of the description, claims and/or drewings which have
besn amended and are the basls for this report and/or shests contalning rectifications made before this Authority
{see Rule 70.18 and Bection 807 of the Adminlstrative Instructions under the PCT).

These unhexes consiat of g fotal of sheste.

3. This report containg indicationa relating to the foliowing tems!

I = Bash of the report
I O Prorty
M = Nonestwmbishmant of opinion whit regard to novalty, Invenive step und industrial applicabiihy
VvV O Lackof unlty of Invemtion
Vv B Reasoned staiement under Articls 35(2) with regard to novelty, invantiva step or Industrial spplicabiiity;
. citationa and explanations suparting such stetement
Vi O Certain documents oited
Vi O Carixin defects in the iInlamatiorm! appliaation
Vil E1 Certain obssrvatiors on the Imemutianal application
Daie of sutxniiasion of the demaryl Date of campletion of this repart
18/08/2002 07.08.2002
Nams snd maling addrets of the intornational Authorized oitlaer
prefiminary examining authorty:
———=European Pulant Cifice
D-20288 Mupieh Frisbel, F
Tel. 24D 80 2380 - 0 Tx: 523058 epmu d -
Pax: +40 80 2800 - 4445 Telephane Ne. +48 88 1309 2852

Porm PCTAPEA/MOG {osver shest) (Junuary 1004)



23.JAN.2003 11:21 EPO MUNICH 2 LCS -+49 A9 23991974 - MR.288 S.3 "7
EPO MUNICH 2 LCS ﬂ?
_ INTERNATIONAL PRELIMINARY
EXAMINATION REPORT . International appiication No. PCT/SE01/01880

|. Bssis of the report

1. With regard {0 the slements of the international application (Replacement sheels which have boen furnished io
the recalving Olffoe in reaponse (0 an invitation under Article 14 are referrad 10 in this report as “originally fied”
and are not anhexed lo this report sinoe heydandmhmmnb(lwa 70.16 and 70.17)).

Description, pages:
1-119 an originally flied
Claims, No.:

19 as originally filed

2. With ragard 10 the language, all the elemants marked above were avallable or furnished to this Authortty In the
language in which the interational application was flled, uniess otherwiss Indioated under this itern,

Thess slementiz were avalleble or furnished to this Authority in the following language: , which Ia:

O the language of a transiation fumished for the purposes of the intemational search (under Rule 23.1(b)).

[0 the language of publication of the Intemational appiication (under Riie 48.3(b)).

O the ianguage of a tranglation fumnished for the purposes of Internationa! prefiminary examination (under Rule
B86.2 and/or 55.8),

3. With regard io any nucieotide and/or amino acid sequence discicsed In the intematicnal application, the
inermational prefiminary examination was carted out on the basis of the sequence listing:

O ocontained in the intemational application In written form.

filed together with the Intemational application in computer readabie form.
fumished subsequantly to this Authority In written form.

fumnished subsequantly to this Authority in computer readable fomm,

The statement that the subsequently furnished writtsn sequence listing does not go beyond the disclosure in
the intemational applioaiion as filed has been furnished.

The statement that the information recorded In computer readable form Ia idertical 1o the writtan sequence
Nsting has besn fumished.

4, The amendmenis have resulted In the canoellgtion of:

O Oaooo

O the desoription, pages:
O the olaims, Noa.:
O the drawings, sheets:

§. OO0 This report has bean satablished as If (some of) the amercimenis had nat been made, aince they have been
considered fo go beyond the disciosure as filed (Rule 70.2(0)):

Form PCTAPEAMO8 (Boxas VI, Shest 1) {July 1998)



23.JAN.2003 11:21 EPO MUNICH 2 LCS +439 &9 23991574 NR. 288 s.%
. EPO MUNICH 2 LGS (

INTERNATIONAL PRELIMINARY ?/5df
EXAMINATION REPORT Inteenationel epplioation No. PCT/SEO1/01880

(Any repiacsment gheet containing such amendmenis must be referred to under lsm 1 and annexed io this
report.)

8. Additional ohservations, if necessary:

.. Non-establishment of epinion with regard to navelty, inventive step and induatrial applicabllity

1. 'The questions whethear the ¢laimed invention appears to be novel, ta involve an invertive step (to be non-
obvious), or 10 be indusirially applicsble have not been examined In respect of:

0 ihe entire Imemational application.
B olaima Nos. 8.

becausge:

B ihe said Inlemational lpp“od‘lon.. or the said claims Nos. 8 - |A reixie to the following subject matier which
doas not require an intsmational preliminary sxamination (spsay):
s0e separate shaet

0 the description, claima or drawings (indicate paricuiar efements beiow) or sald claims Noa. are 30 unclear
that no meaningful opinion oould be formed (apech):

{1 the claims, or saki ciaima Nos. are 80 inadequatsly suppaorted by the desoription that no meaningful opinion
could be formed,

L no international seerch report has been established for the sald dlaims Nos. .
2. A meaningful Intemational preliminary sxmmination cannot be ocarried out due to the fallure of the nucleotide

and/or amino acld sequenoe listing to comply with the standard provided for In Annex C of the Administrative
Instructions:

O the written form has not been furished or doea not comply with the standard.
0 the computer readable form has not been furnished or does not comply with the standard.

V. Reasoned statement under Article 85(2) with regard to novelty, inventive atep or industrial applicablilty;
citations and sxplanations supporting sush atatemsnt

1. Btatament
Noveity (N) Yes: Claims 1-0
No: Claims
Invantive step (18) Yes: Claims 19
No: Claime

industriai applicabiity (IA)  Yes: Olaime 1-7.8
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point lii:
Claim 8 relates to subject-maiter considered by this Authority to be covered by the
provislons of Rule 67.1(lv) PCT. Consequently, no opinion will be formulated with”
respect to the industrial epplicabiltty of the subject-matter of this claim (Article

34(4)(a)(1) PCT).

point V:
Tha Instant application claima bicyclic pyrrolyl amides which poasess glyocogen
phasphorylase inhibitory astlvity and may be used in particular for the treatment of
type 2 diabetes.

The characterstic structural featur of the compounds claimed Is a pyrrolo-2-
carboxamide core structure annelated with a heterooyelic 5-ring denoted In the
generic formula (1) by the -X-Y-Z- substructure. The molety aftached to the amide
nitrogen is defined very broad and preferably contains a cyclle molety = the
definition of R® =« E-F-G-H and the spedific meaning of H,

Compounds showing a combination of such structural features are already known
from the prior art, however, in connection with a different indication; see for
Instance the document ES 2081747 briefly referred to on page 2 of the
description. The compounds disclosed therein are sald to be useful in the
treatment of gastric seoretion disorders.

Known compounds are excluded via varlous provisos at the end of Claim 1.
Novelty Is therefore acknowledged; Art.33(2) PCT.

As concems Inventlv step referance Is made o the documents WO 9639384 and
EP 848484 which relate to the same field; viz. glycogen phosphorylaae inhibition.
The compounds disolosed tharein are alao bicyclio carboxamides however based
on a 2-oarboxy Indole core structure In contrast to the annelated pyrroles
according to the Instant application. As there Is no hint in the plor art which would
motivate the art skilled person when looking for new phosphorylase Inhibltors to
repiace the benzene part of the prior art Indoles by a heterocycilc 5-ring
substructure, inventive step is also acknowledged; Ar.33(38) PCT.

For the assesamant of the pregent claim 8 on the question whether it Is Industrially

Farm POT/Boparaie Shaet/408 (Sheet 1) (EPO-ApM 1067)
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applicable, no unified criteria exist in the PCT Contracting States. The patentabllity
can also be dependent upon the formulation of the claims. The EPO, for example,
does not recognize as Industrially applicable the aubjéct-matter of claims to the
uee of a compound In medical treatment, but may aliow, however, claims to a
known compound for first use In medical treatment and the use of such a
compound for the manufacture of a medicament for a new medical treatment,

As concemas the dooument EP 1088824 the IPEA assumes that the present
application ia entitied to the priority date claimed.

Form PCT/Separate Bhwet408 (Sheet 2) (EPO-ApA 1997)
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The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty.

Wn¢

R 4 1
or receiving use __T

Internatiopal Application No.

International Filing Date

Name of racuiﬂ' Office and “PCT International Application™

' s i
e T 100166-1 WO

BoxNo.I  TITLE OF INVENTION
CHEMICAL COMPOUNDS

BoxNo.II AFPPLICANT

Dmspﬂsmiuhoiumw

Name and address: (Family name foliowsd by name; fora legal endlty, fill official designation. | Telephone No.

( Bt oo’y S s o oy of o P S e S e et i) = | +48 8 553 260 00
AstraZeneca AB Facaimile No.
5-151 85 Sodertalje +46 8 553 288 20
. Applicant’s registration No. with the Office
State (that is, couniry) of nationality: [ State (that is, country} of residence:
SE SE

This person is icant
fonheputpou?g]ﬁ

i~ misessyms o [thmene

BoxNo.Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Macclesfield, Cheshire SK10 4TG

e e e o P e T it psn i

Baxisthe qpplicant's Siate (that is, country) of residence if no State of Lx indicated below.) D applicart caly
BARTLETT, JulieB -
AstraZeneca R&D Alderley [X] spplicant and inventor
Mereside, Alderley Park [] ioventoe % gﬁﬂam

( United Kingdom "Applicant’s registration No. with the Office
State (thot is, country) of nationality: State (that is, counry) of residence:
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Global Intellectual Property Facsimile No.
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]

Form PCT/RQ/101 (first sheet) (March 2001; repeint July 2001) See Notas to the request form



a

259

Continuation of Box No. I FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(E)
If none of the following sub-boxes is used, this sheat should not be included in the request.

e e o o ey, | T pocn
Baxiytheapplicent s Sl (that is, country) of residence if no State of trindiceted beiow ) D applicant only
FREEMAN, Sue _ .
AstraZeneca R&D Alderley (] spptionne :: ;_":“'
Mereside, Alderley Park [[] iovetor enty (1fthis chack box
Macclesfield, Cheshire SK10 4TG b markel o OLRl i below)
United Kingdom Applicant’sregistration No. with the Office
State (that is, country) of nationality: State (that is, country} of residence:
GB GB
e s~ CJimemeres, Frons [ bim
s i A, | s pronic |
- Baxir theapplicant's State {that ix, country) of residence {fno Statu of is indcoted belorw,) I:I gpplicant only
KENNY, Peter - . :
AstraZeneca R&D Alderiey : 2] ﬂTﬁd (U thiz chack-box
Mereside, Alderey Park is morked, 4 not fill in below,)
Macclesfield, Cheshire SK10 4TG ——— -
Unim Kingdom Amhﬂlﬂ sregistration No. with the Office
State (that is, cowniry) of nationality: Stute (that is, country) of residence:
GB GB .
e e~ [iSeisros RXoius [ S
R e St oy A et | i pecni

Box iy the applicant s Stecs (thatis, country) of rexidencs f mo Site of residence ts indicated beiow ) D applicant only
MORLEY, Andrew (] sopticn st
AstraZeneca R&D Alderiey spplicant and faventor

Mereside, Alderiey Park 1 m gﬁ'm
Macclesfiald, Cheshire SK10 4TG - — -

United Kingdom Applicant's registration No. with the Office
State {that is, country) of nationality: - State (that is, country) of residenne;

GB . GB
fr gt [ et [(Jfmsiemors,  [X]Fiiiar [ foiumiionti
The st e ot o ] o Thecay o 2 s i s | TP i
Baris theapplicent’s Stam fthatis, country) of revidence {fno Stare of lsindicated below,) [[] spplicant oaly
WHITTAMORE, Paul . :
’ applicant and

AstraZeneca R&D Alderiey [X] venlor

Mereside, Alderley Park [ Sl U ooy

Macclesfield, Cheshire SK104TG -

Applicant's registration No, with the Office

United Kingdom
SIE:B(IM is, country) of nationality: SEIE (that is, country) of residence:
Darmmarie [Ja~ LSEEsSvem. Ryt [ obo

D Further applicants and/or (further) inventors are indicated on another contimation sheet.
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BoxNo.V DESIGNATION OF STATES  Mark the applicable check-baxes below; at least one must be marked.
The following designations are hereby made under Rule 4.9(s):
Reglonal Patent _
0@ AP ARIPO Pateni: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Moazambique, SD Sudan,
SL Sierra Leone, SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is
a Contracting State of the Harare Protocol and of the PCT
5d EA Eurasian Patent: AM Ammenia, AZ Azerbaijen, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova,
RU Russian Federition, TJ Tajikisten, TM Turkmenistan, knd any other State which is a Contracting State: of the Enrasian
Patent Convention and of the PCT
O EP European Patent: AT Austria, BE Belgium, CH & LI Switzeriand and Liechtenstein, CY Cyprus, DE Germany,
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg,
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, TR Turkoy, and any other State which is a Contracting State of
the Ruropean Patent Convention and of the PCT
Kl OA OAPIPatent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CT Cate d'Ivoire, CM Camercon,
GA Gabon, GN Guinea, GW Guinea-Bissau, ML, Mali, MR Manritania, NE Niger, SN Seaegal, TD Chad, TG Togo, andany
other State which is s member State of OAPL and a Contracting State of the PCY (ifother kind of protection or treatment desired,
I T T
Nutlonal Patent (if other kind of protection or treatment devired, speclfy on dotied line):
®) AE United Arab Emirates BceHGMm.............cennen W MXMexico..........oernennnnn.
@ AG Antigua and Barbuda K GM Gambia B Mz Mozambique
I AL Albania.........cccienannnas B HRCroatia ...........c0c0vnnees @ NO Norway
B AMAmenis............coveeennes B HUHugary ........eevvnveenenn Rl NZ New Zealand . ................
B AT Austria......ccoevvinnnn +... [ ID Indonesia W PL Poland..........cccennenenee.
B AU Australin . . . oeoevvvai e B IL Iseel........coooooonun.n... B PT Portugal.........ccecnneeen
M AZ Azerbaijan BN India........cc.oovveennnnn, & RO Romania
] BA Bosis and Herzegovina ........... i 1S Iceland X RU Russian Federation . .. ........
i XB Barbados B JP Jopmm........oiiiriiiinennns tteteseadasesassasianesas
K BG Bulgaria............ccc0enttns B KEKenys.......covvveerernnanss X SD Sudan
WBRBrazil............ccvvnennnna K EGKygymstan..........cco00ue W] SE Sweden
B BY Belarus...........ocveennnnen W XP Democratic People’s Republic [} SG Singapore
B BZ Belize...........ccccentnnees Of KOreS ... ooverennnannnns IR ST Slovenia....................
I CA Canada B KR Republic of Korea ............. B SK Slovakia....................
i CH & LI Switzeriand and Licchtenstein W] KZ Kazakhman.................. W SL SicmalLeons.................
BRCNChing........oovevevnennnn. ! LC Saint Lucia B TJ Tajikistan...................
M CO Colombia B LX SriLanks B T™ Toronenistan . . ... ...........
W CRCostaRica...........cevcnnns @ LR Liberia B TR Turkey............cc0o..
Mcucuba.......ocovvviiinennne [ LS Lesotho.......ccoovvunnnnn.. B TT Trinidsd and Tobago ..........
B €Z Czmxch Republic............... W LT Litaania 0 e
BIDE Gemany......ovevvvvnrnnnns B LU Luxembourg B TZ United Republic of Tanzanis
B DK Denmark........ccoovnvnnnns K LV Latvia Kl UA Ukmine ........c.ccevveene
B DM Dominice B MA Moroceo ... ... e R UGUsads ...ccevnneennennnns
BIDZ Algeria ......cccvvvinnnnnnns K MD Republic of Moldova . . ....... .. B US United States of Amexica ... ...
W ECEuMor = iiiiiiiieeeiieseieessseess ceerssssssssssssssensesenss
B EE Estomif . ......oovneeeenrnaans K MGMadagascar.................. B UZ Uzbekistan .................
IIES Spain .......ccv0vveenvnnenns R MK The former Yugoslav Republic of [ VN VietNam..................
- FI Finlad............... eeaeis Macedonia .........coc00nenn & YU Yoposlavia .................
M GB United Kingdom &1 MN Mongolia B ZA South Africa................
] GD Grenada R MWMalewi..................... B ZW Zimbsbwe . ................
MGEGeomgin..........oennnann
Check-boxea below reserved for designating States which have become party to the PCT after issuance of this sheet:
.6Q Eguaforial Guinea . ... ... 0 R o
| .PH. Phillpplnes, . _......... cerees i [P eevearreneeaans o T
Precautionsry Desiguation Statement: In addition to the designations made above, the spplicant also makes inder Rule 4.9(b}) all
other designations which would be permitted under the PCT except any designation(s) indicated in the Supplemental Box as being
exchuded from the scope of this staternent, The applicant declares that those additional designations are subject to confirmation and that
any designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the
applicant at the expiration of that time limit. (Conftrmation (Inchuding foes) must reach the recetving Office within the 13-month time iimit}

Form PCT/RQ/101 (second sheet) (Fuly 2001) See Notes to the request form
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BoxNo. YI PRIORITY CLAIM
The priority of the following earlier application(s) is hereby claimed:

Filing date Number Where earlier spplication is:
of earlier application of earlier application - — .

ey moni netional application: | regional applicati <oternationsl apolication:
¢ ) country regional Office receiving Office

tern (1
¢ 66.09.2000 0021831.3 United Kingdom
'(06 Sep 2000) (GB)

item (2)

item (3)

item (4)

item (5)

[[] Purther priority claims sre indicated in the Supplemental Bax.

The receiving Office is requested to prepare and tranamit to the International Brureau a certified copy of the earlier application(s) fonly

mwﬁwnpphﬂmmﬁhdﬁﬁh%ﬂuﬁrhmdﬁsmdmlwﬂarbnbhmwmm
an

[] atiems [J iem() Din:n(Z) O e Own® 0o O8G0 5

* Where the earlier application is an ARIPO indicaie at lanst the Paris Convention for the Protection
Iwﬁnpnl;ormﬂmb:qfﬂhﬂ' mﬂpmpﬂzyumnmﬂdmﬁum)m.g

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Cholce of International Sﬂn:ll!ng Authority (ISA) (if two or mlnurm Searching Awharitles are mm to carry out the

Request to use results of sarller search; rd'mbﬂlltlureh (f an earlier search has been corried out by or requested from the
International Searching Authority):
Date (dawmonthivear) Number Country (or regional Office)

Box Ne. VIII DECLARATIONS

The following declaratfons sre contained in Boxes Nos. VI (i) to (v) (mark the opplicable Number of
check-boxes below and indicate in the right column the manber of each iype of declaration): declertions
[] BoxNo. Vil (i) Declaration as to the identity of the inventor
D Bax No. VII (i) Declaration as to the applicant's entitlement, as at the internationa] filing

date, to apply for and be granted a patent

[[] BoxNo.VIR(iii)  Declamtion as to the applicant's entitiement, as at the international filing
date, to claim the prierity of the carlier application ,

D Box No. VIII (iv) Declaration of inventorship (only for the purposcs of the designation of the
United States of America)

[T} BoxNo. VIT (v) Declaration a3 to nou-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/101 (third sheet) (March 2001; repxint July 2001) See Notes to the request form
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BoxNo.IX CHECK LIST; LANGUAGE OF FILING
This international application contains: mmmﬂqphnnullmnpmubyﬂmfnﬂom Nurnber
: itemy(s) applicabls check-baxes below and indicate in of itema
® bl Pghs cofumn the rmber of esch L
e : 5| a D original separate power of attorncy :
. P"“ﬁm 119 : (m] oﬁ;innlgmmlpowuo:'lttomey :

i . of attomey; reference number, .
cleims : 1 O EE TR, oy, rferencs momber, : 1
drawings . 5. [ swmtement explaining lack of signature :
Sub-toial number of sheets : 140 60 p;:n(ty ........ .) |dmﬁed mBMNO' .w.”
m?’mmﬁb, 7.[] tamslation of intemational application into

M”‘ h% ---------------------------------------

or not 8. soparate indicati eming deporited microorganism
ﬁm )w o oroﬂmrbmlop:?'mm =i
9. sequence listi comptiter readable form (indicate al!
Total number of sheets 140 - ndnumbero?’u‘:iul (dilhﬂn.CD—ROM(CD-;l:o:nw)gc
(b) sequence listing part of description filed in () [ copy submitted for the purposes of international acarch
computer readable form und:rRulolJurunly(lndnotupmofthn
(B L1 ey (inder Secion B01A)D) (0 D1 oy wher cha-bax () o (0t markndin
i) [J in addition w being filed in Plra' . camhluqhddf tional copies mc‘;rudmg r h:ble
form (umder Section 801(e)(i) ﬁeeupyfmmepupmlofmmhmdlwﬂmdn
CIROM, CDLR or @the o which e o
or an (i) [J together with relevant statement ax to the identity
sequence pert is contained (additional
e b ot s o 0 | o i e e gt
...................... 10.0 other(.m«w Cr s iaereevessanananarnnratnnes §
Figure of the drawings which Language of fling of the
should accompany the shstract: international applicstion: English

BoxNo.X SIGNATURE -Oll' APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next 1o ench signazure, indicos the name of the person sigring and the copadity in which the person signs fif such eapority ir not obvious from reading the reguess)

Sodertalje, 31 August 2001

Thomas Miller

_________________________ N/

Global Intellectual Property, AstraZaneca AB

Far receiving Office use only

1. Date of actuml receipt of the purported
international application:

2. Drawings:

nmnly received papers or drawings
interaational spplication:

3. Corrected date of actual receipt due to later but

-

the purported
of the requi
emwuonlmdu Article il(‘Z):

D not received:

W

. International Searching Authori

Date of timely recei
(lfmormmueenmpﬁmt) ISA/

Transmitmal of leln:h dels
until mh dww yd

G.D

Duie of

receipt of the record copy
by the i Buresn:

For International Burean use only
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- Dibujos de ser estos pestinentes. - ty- °C)
- Comprobante de Pago de las tasas establecidas. _
COMPLETA { ) . INCOI_APLETA { ) {)

DISENO INDUSTRIAL ( )

- Indicacién de que se solicita el registro de Disefio Industrial () (

- Datos de Identificacién del soficitante o de lapersonaquepresenta ({ ) { )
- lasolicitud.

- Representacién grifica y fotogrifica del Diseho industrial o0 muestra del

Material que Incorpora el diseflo. . A ()
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogotd, D.C.,
Doctor: onclone 09832
RAMIRO CASTRO DUQUE
Apoderado
ASTRAZENECA AB
ASUNTO: Radicacion N° 0301884
Solicitud intemacional PCT/SE01/01880
Fecha iniclo fase nacional 06/04/2003
Trémite o011
Evento 3n
Achuacion 330
Folios 001

Como resulado del examen de forma, realizado con fundamento el el articulo 38 de la Decision 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperacin en Materla de Patentes (PCT),
regia 51 bis del Reglamento y Gircular Unica de la Superintandancia de Industria y Comercio, s le comunica
que:

0 La soliciud no contiene la traduccidn de los anexos del reporte de examen preliminar intemacional (Art
36.2.b) del tratado PCT).

D La sollcitud no contiene la copia del documento en que consta Ia cesidn del derecho a la paiente del
inventor al soficitante 0 a su causante. (Art. 26-) Declsién 488).

En cumpiimiento de lo dispuesto por el articulo 39 de la Decialén 486, se le requiere para que dentro dal
término de dos meses siguientes a la facha de nolificacion del presente oficio, complete los requisitos
anterioments enunciados. En caso de no dar cumpiimiento al presente requerimiento, la solicitud se
considerard abandonada y perderd su prelacion.

Notifiquese el presents oficio conforme a lo dispuesto en el numeral 5.2, iterde).dalcq:l'h:loquhtodel
titulo primero de la Circular Unica N° 10 de 2001.

ALIX CESPEDES DE VERGEL
Jafe da la Diyiéion de Nuevas Creaciones.

E) anterior equeriianio fue nofficado por fackn en ia da fecha,_ % 5 -Jll 4%

rp“"



