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DERIVADOS BENZOFUSIONADOS SUSTITUIDOS Y SU USO COMO

LIGANDOS DEL RECEPTOR VANILOIDE
Esta solicitud reivindica el beneficio de la solicitud de patente provisional hindd
IZG‘)#’i\-’IU[\-UZOO'S, consignada cl 7 de octubre de 2003, y 996/MUM/2006,consignada el 26 de
junio de 2006 v las solicitudes provisionales de Estados Unidos n. © 60/730.660, consignz;da cl
26 de octubre de 2005, y 60/807.205, consignada el 13 de julio de 2000, todas incorporadas en su
totalidad como referencias en esic documento.

Campo de la invencion

La presente invencion esta relacionada con derivados benzofusionados sustituidos, que
pueden utilizarse como ligandos del receptor vaniloide, con métodos de tratamiento de
enfermedades, condiciones v/o trastornos modulados por receptores vaniloides utilizando
estos, ¥ procesos para su claboracion.

Antecedentes de la invencion

El dolor es el sintoma méds comin debido al cual los pacientes buscan atencion y
tratamiento meédicos. £l dolor puede ser agudo o crénico. Aunque el dolor agudo normalmente
ticnde a cesar después de un periodo determinado de evolucion, el dolor cronico persiste duranie
3 meses o mas y puede licvar a cambios importantes en la personalidad, estilo de vida, capacidad
funcional y calidad de vida cn general del paciente (K. M. Foley, Pain, en Cecil Textbook of
Medicine 100-107, J. C. Bennett and F. Plum eds..Vigesima ed.,1996). La sensacion de dolor
puede activarse por alguno de varios estimulos fisicos o quimicos v las neuronas sensitivas que
sirve en Ja mediacion de la respuesta a estos estimulos perjudiciales s¢ conocen como
«nociceptores». Los nociceptores son neuronas (fibras C y A8) aferentes sensitivas primarias que
sc activan por medio de una amplia variedad de cstimulos nocivos que incluven estimulos
gquimicos, mecdnicos, iérmicos v proténicos (pH <6).

Ademas, el dolor cronico puede clasificarse como dolor nociceptive o neuropatico. El



dolor nociceptivo incluve dolor inducido por lesion tisular y dolor inflamatorio tal como el
asociado con artritis. El dolor neuropético ¢s provocado por ¢l dafio a los nervios sensitivos del
sistema nervioso central o sistem‘a nervioso periférico ¥y s¢ manticne por procesamiento
somatosensitivo aberrante. Hay abundante evidencia relacionada con la actividad dc los
receptores vaniloides (VR1) (V. DDi Marzo y ofros, Current Opinion en Neurobiology 12: 372-
379, 2002) en el procesamiento del dolor.

Se sabe que el vaniloide lipofilico, capsaicina (8-metil-N-vanilil-6-nonenamidas; CAP)
cstimula las rutas del dolor a través del alivio de una variedad de neurotransmisores afcrenics

sensitivos mediante un receptor capsaicina de suspension cclular especifica, clonado como el

primer receptor vaniloide (el VR1, conocido ahora como TRPV 1) (Caterina MJ, y otros, Science,

abril 14: 288 (5464): 306-13,2000),la capsaicina es e! componente pungente principal en el
pimentén picante. El pimentdn picante ba sido utilizado histéricamente no solamenie como una
espceic, sino también como medicina tradicional en el tratamicnto oral dc trastornos gastricos y
se aplica localimente para el alivio del dolor e inflamacion. La CAP tiene un amplio espectro de
acciones biologicas y no exhibe unicamente efectos sobre los sistemas cardiovasculares y
respiratorios, sino también induce dolor e irritacion sobre la aplicacion local. Sin embargo, la
CAP, después dc (al induccidon del dolor induce desensibilizacion, tanto a la misma CAP como a
otros cstimulos nocivos, con lo cual detiene el dolor. La administracion intradérmica de !a
capsaicina estd caracterizada por una quemadura inicial o sensacion caliente después de un
periodo prolongado de anaigesia. Se picnsa que el componente analgésico de la activacion del
receptor VR tiene la mediacion de una descnsibilizacion inducida por la capsaicina de terminal
afcrente sensitivo primario. Basdndose en esta propicdad, la CAP v sus andlogos tales como
olvanila, nuvanila,DA-5018, SDZ-249482, v la resiniferatoxina se utilizan o estin bajo cl
desarrollo como agentes analgésicos o agentes terapéuticos para la incontinencia urinaria o
trastornos cutancos (Wriggleworth y Walpore, Drugs of the Future, 23: pp 531-538, 1998),

El VR1 es ampliamente expresado en tejidos no neuronales en varios sistemas orgénicos,

Q\_



pero hasta ahora no se cntiende apropiadamente ¢l papel funcional del VR1 en los diferentes
sistemas. Un numero creciente de estudios realizado cn animales han revelado [a posible relacion
de los receptores VR1 en varias patologias. Basiandose en esta informacion ahora el VR1 esta
siendo considerado un blanco molecular para varias indicacionces tales como migraia, artralgia,
neuropatia diabética, neurodegeneracion, trastorno cutineo ncurotico, accidente cerebrovascular,
dolor cardiaco que surge debido a un miocardio isquémico, enfermedad de Huntington, déficit de
memoria, funcién restringida cerebral, esclerosis lateral amiotrofica (ALS, por sus siglas en
inglés), demencia, hipersensibilidad de la vejiga urinaria, incontinencia urinaria, vulvodinia,
condiciones pruriticas tales como prurito urémico, sindrome de intestino irritable que incluye
cnfermedad de reflujo gastroesofdgico, enteritis, ileitis, tlcera duodenal cstomacal, enfermedad
intestinal inflamatoria que incluye enfermedad de Crohn, enfermedad celiaca y cnfermedades
inflamatorias tales como pancreautis, asi como para trastornos respiratorios tales como rinitis
alérgi.c-a y no alérgica, asma o enfermedad pulmonar con obstruccién crénica, irritacion cutdnea,
ocular o de la mucosa, dermatitis, y para trastornos no especificos tales como aumento de la
fiebre, retinopatia, cspasmos musculares, emesis, discinesias y depresién. Los antagonistas
especificos del VR1 probablemente scan dtiles en muitiples subtipos de dolor tales como dolor
agudo, crénico, ncuropatico o dolor postoperatorio, asi como en el dolor debido a neuralgia (por
ejemplo, ncuralgia postherpética, ncuralgia trigémina y en cl dolor debido a neuropatia diabética,
dolor dental asi como dolor relacionado con ¢l cincer. Adicionalmente, los antagonistas del VR
también demostraran ser ttiles en el tratamiento de condiciones de dolor inflamatorio tales como
artritis u osteoartritis. Los antagonistas del VR1 mantienien un beneficio potencial en la diabetes,
obesidad, urticaria, queratosis actinica, queratoacantoma, alopecia. enfermedad de Meniére,
tinnitus, hiperacusia y trastornos de la ansiedad.

Una clase dc compuestos naturales y sintéticos que modulan la funcion del receptor
vaniloide (VRI) se ha caracterizado por lu presencia de un grupo de vanililo (4-hidroxi-3-

metoxibencilo) o un grupo funcionalmente equivalente y la misma ha sido ampliamente



cstudiada y la revisé ampliamente por Szallasi v Blumberg (The Am. Soc. for Pharmacology and
Experimental Therapeutics, Vol. 51, No. 2. 1999).

Se han desarrollado varios agonistas y antagonistas de vaniloide para el tratamicnio dc
dolor; los agonistas funcionan a través de descnsibilizacion del receptor mientras quec los
antagonistas bloquean su estimulacion por ligandos (pato)fisiologicos. El primer antagonista
Capsazepina lo desarrolld Novartis.

Hay otros antagonistas VR, que estan en la ctapa preclinica, por cjemplo, el PAC-20030 dc
Amore Pacilic, BCTC de Neurogen, A-425619 de Abbott y AMG-9810 de Amgen.
La publicacion europea n. © 0 462 761 revcla determinados compuestos fusionados que

tienen la formula:

>=x
R7—N
R
Re~— 2
Rs ™ A R
Ra4

los cales son activadores del canal de potasio y un método de uso de tales compucstos gue ticnen
actividad de activacion del canal de potasio como agentes antiisquémicos y/o antiarritmicos. La
publicacion PCT n.° WO 2005/075463 describe determinados derivados de benzopirano como
activadores dc canal de potasio. l.a publicacion de patente europea n.° 0 587 180 rcvela
determinados derivados benzotusionados para usar en el tratamiento de condiciones isquémicas
¥ la arritmia. La publicacion de patente europea n.° ¢ 747 374 revela compuestos que tienen la

formula:

0.0 R

Yy

RS R4
como activadares de canal de potasio. La publicacion PCT n.° WO 98/045542 revela derivados

cromano para ¢l tratamiento de la insuficiencia cardiaca.



La publicacion PCT n° WO 2003/080578 revela urcas heteroaromdticas como
moduladores del receptor vaniloide (VR1), cn antagonistas particulares, para cl tratamiento del
dolor y/o inflamacion. La publicacion PCT n.° WQ 2005/007652 describe andlogos de quinolin-
4-il-amina sustituida Gtiles en ¢l tratamiento de condiciones relacionadas con la activacion del
receptor capsaicina. La publicacion PCT n.® WO 05/009977 rcvela analogos de pirimidinil-4-il-
amina utilizados para modular la actividad del rcceplor vaniloide. Otros compucstos
moduladores del receptor vaniloide se revelan cn las Patentes de los Estados Unidos n.°
6.933.311 ¥ 6.939.891; y las publicacioncs PCT n. © WO 02/08221, 02/16317, 02/16318,
02/16319, 04/035533. 04/103281, 4/108133 y 04/111009.

Ante los esfucrzos por descubrir mejores analgésicos para el tratamiento de dolores tanto
agudos como cronicos, y por desarroltar tratamientos para varnos cstados de dolor neuropitico,
aun existe la nccesidad de un tratamiento terapéutico mas efectivo y seguro de enfermedadecs,
condiciones y/o trastornos modulados por receptores vaniloides.

Resumen de la invencidon

La presente invencion proporciona ligandos de receptor vaniloide de la formula:

Y
RG
\N/U\N/R'f
\ 8
R4 R
Ie \ R3
(Rs)n_|_
X R?
R1
M

andlogos dc estos, sales farmaccuticamente aceptables de estos, solvatos farmacéuticamente
aceptables dc estos, hidratos larmacéuticamente aceptables dc estos, N-Oxidos de estos,
tautdmeros de cstos, regioisomeros de cstos, estercoisomeros de estos, prodrogas de estos y

polimorfos de estos,



en donde:

X e Y son independientementc Q, -S(O), 0 NRF;

R' v R? se unen juntos para formar un anillo ciclico saturado o insaturado de 3 a 7
miembros opcionalmente sustituido, el cual puedc incluir opcionalmentc uno o mds
heteroatomos seleccionados de O, NR® o S(O)u:

R? y R* son independicntemente hidrégeno, ciano, halogeno,-OR’, alquilo sustituido o no
sustituido o -NR*R'® 0 R? y R forman juntos un grupo oxo;

(a) R, R® vy R” son independientcmentc  hidrégeno, nitro, ciano, halégeno.-
OR” alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o
no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o no sustituido,
cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo
sustituido o no sustituido, anlalquilo sustituido o no sustituido, heteroarilo sustituido o no
sustituido, hcteroarilalquilo sustituido o no sustituido, grupo heterociclico sustituido o no
sustituido, heterociclilalquilo sustituido o no sustituido.-NR*R'Y, —C(=L)-R®, -C(O)O-R®, -
C(ONR®R'?, -S(0)-R® 0 -S(0)-NRR'?; y

R® es hidrogeno, alquilo sustituido o no sustituido, alquenilo sustituido o no
sustituido, alquinilo sustituido 0o no sustituido, cicloalquilo sustituido o no sustituido.
cicloalquilalquilo sustituido o no sustituido, cicloalquenilo sustituido o no  sustituido,
cicloalquenilalquilo sustituido o no sustituido. arilo’ sustituido o no sustituido, arilalquilo
sustituido o no sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo sustituido o no
sustituido, grupo hceterociclico sustituido o no sustituido, heterociclilalquilo sustituido o no
sustituido,-NR’R", ~C(=1)-R’ -C(0)0-R’, -C(O)NR*R", -S(0)-R” 0 -S(0)m-NR*R'; 0

() R*y R" se definieron con anterioridad; y

Ry R® se unen juntos para formar un anillo ciclico saturado ¢ insaturado de 3 a 7
miembros opcionalmente sustituido, el cual pucde incluir opcionalmente hasta dos heteroatomos

seleccionados de O, NR o S;




cada una de las presencias de R’ y R' pucde ser la misma o dilercnte y es
independicntemente  hidrégeno, -OR", -SR® alquilo sustituido o no sustituido, alquenilo
sustituiddo o no sustituido, alquinilo sustituido o no sustituido, cicloalquilo sustituido o no
sustituido, cicloalquilalguilo sustituido o no sustituido, cicloalquenilo sustituido o no sustituido,
cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido. arilalquilo
sustituido o no sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo sustituido o no
sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquilo sustituido o no
sustituido, -NR*R", =C(=L)-R?, -C(0)O- R?, -C(OINR'R®, -$(0),,-R" 0 -§(0),-NR*R® 0 R’ y R
se uncn juntos para formar un anillo ciclico saturado o insaturado de 3 a 7 miembros
opcionalmente sustituido, el cual puede incluir opcionalmentec hasta dos heterodtomos
seleccionados de O, NR o S;

cada una de las presencias de R* v R® es independientemente hidrogeno,-OR®, -SR,
alquile sustituido ¢ no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o no sustituido,
cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo
sustituido o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo sustituido o no
sustituido, hetervarilalquilo sustituido o no sustituido, grupo heterociclico sustituido o no
sustituido, heterociclilalquilo sustituido o no sustituido, -C(=L)-R¢, -C(0)0-R, -C(O)NRRY, -
S(O)m-R", -S(0)-NRRY, -NR°RY, 0 un grupo de proteccidon,o R* y R® tomados junto con el
dtomo de nitrégeno al cual estin unidos se juntan para formar un anillo ciclico saturado o
insaturado dc 3 a 7 miembros opcionalmente sustituido, el cual puede incluir opcionalmente por
lo menos dos hetcroatomos seleccionados de O, NRo S;

cada una de las presencias de R® y R%independicntemente es hidrégeno, alquilo sustituido
o no sustituido, alquenilo “sustituido o no sustituido, alguinilo sustituido o no sustituido,
cicloalquifo sustituido o no sustituido, ctcloalquilalquilo sustituido o no sustituido, cicloalquenilo

sustituido o no sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no
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sustituido, arilalquilo sustituido o no sustituido, heteroarilo sustituido o no sustituido, grupo
heterociclico sustituido o no sustituido, heterociclilalquilo sustituido ¢ no sustitiido, o un
heteroarilalquilo sustituido o no sustituido, o un grupo de proteccion o R® y R® tomados junto con
el &tomo de nitrdogeno al cual estan unidos pucden unirse para formar un anillo ciclico saturado o
insaturado de 3 a 7 miembros opcionalmente sustituido, el cual puede incluir opcionalmente por
lo menos dos heteroatomos seleccionados de O, NR® o S;

cada una de las presencias de R independientemente es hidrogeno o alquilo sustituido o
no sustituido;

cada una dc las presencias de 1L cs independientemente O, S 0 NR;

cada una de las presencias de m es independicntemente 0, 1 6 2; y

ncs un entcro de 0 a 4.

Segun una configuracién, el compuesto cumple uno o mas de los criterios (1)-(4) que sc
presentan a continuacion:

(1) cuando uno de R y R® es hidrogeno, el otro es fenilo sustituido o no sustituido,
tienilo sustituido o no sustituido o 2-piridilo, 3-piridilo o 4-piridilo sustituidos o no sustituidos;

(2)  (a) el anillo biciclico de la férmula 1 no esta sustituido en la posicion 6 con -S(0),
NR*R" 0 -§(0); NR'R'"0

(b) cuando el anillo biciclico de la formula [ esta sustituido en la posicion 6 con -
S(O):NR*R® 0 -S(0)NR’R", entonces R* es hidroégeno v R® es metilo, y R® es hidrégeno v R
es metilo;

(3) (@) R>y R' no son -OR’, cuando R® es hidrogeno, alquilo sustituido o no
sustituido, anlalquilo sustituido o no sustituido, cicloalquilo sustituido o no sustituido,
cicloalquilalquilo o acilo sustituido o no sustituido,

MRy R no son -0R®, o
(c) cuando R’ es -NR°R'® y R® es C(=L)-R?, entonces R® ¢s fenilo sustituido o no

sustitvido, naflilo, piridito, pirimidilo, pirrolilo, furilo, tienilo, indolilo, pirrolidinolinilo,



piperidonlilo, azepenonlilo o piridacinona; y

(4) R' y R? juntos forman un anillo ciclico saturado o insaturado de 3 a 7 miembros
opcionalmente sustituido, el cual puede incluir opcionalmente uno o mas heterodtomos
seleccionados de Q, NR? o $(O)n.

Segiun una configuracion preferida, el compuesto cumple los criterios (1)-(4)
mencionados con anterioridad. Segin otra configuracién preferida, ¢l compuesto cumple el
criterio (4).

Segin otra configuracion, ninguno de los grupos R® es -S(0);NR'R® 0 -S(0).NR°R ",

Estos compuestos pucden incluir uno o mds de las siguientes configuraciones.

Por ejemplo, X puede ser O 6 S(O)y,.[en donde m puede ser 0 6 2]; R' y R?juntos pueden formar
un anillo ciclico saturado o insaturado de 3 a 7 micmbros opcionalmente sustituido, el cual pucde
incluir opcionalmente uno o més heteroatomos seleccionados de O, NR® 0 S(O)m: R, R*, R® ¥
R’ pueden ser hidrégeno; en cada presencia R’ puede ser independicntemente hidrogeno,
halogeno, nitro, ciano, alquilo sustituido o no sustituido, OR’, NR°R" o S(O).,,RQ; R® puede ser
hetcroarilo, heteroarilalquilo, heterociclilo o arilalquilo; ademas, R” y R¥junto con el nitrogeno
‘al cual estin unidos, pueden formar un anillo ciclico saturado o insaturado de Ci-Cs, el cual
pucde incluir opcionalmente uno o mas heteroatomos; ¢ Y pucde ser O 6 S.

Un compuesto preferido de tormula (T) es aquel donde X ¢s O.

Otro compucsto preferido de férmula (1) es aquel donde Y es O,

Otro compuesto preferido de formula (I) es aquel donde R' y R? sc unen junto con el
atomo de carbono al cual cstan unidos para formar un anillo ciclico saturado o insaturado de 3 a
7 miembros opcionalmente sustituido, el cual puede incluir opcionalmente un heterodtomo
seleccionado de O y NR®.

Otro compuesto preferido de farmula (1) ¢s aquel donde R' y R% se unen junto con el
dtomo de carbono al cual estdn unidos para formar un anillo ciclobutano.

Otro compuesto preferido de (Grmula (I) es aquel donde R* y R? son independicntemente
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hidrogeno, ciano, haldogeno, -OR” alquilo sustituido o no sustituido o -N RR'®,

Otro compuesto preferido de formula (1) es aquel donde R} ¥ R* son hidrégeno.

Otro compuesto preferido de formula (1) s aquel donde R® es hidrogeno.

Otro compuesto preferido de formula (1) es aquel donde R® es hidrageno.

Otro compuesto preferido de formula (1) ¢s aquel donde R es hidrogeno.

Otro compuesto preferido de formula () cs aquel donde R?, R*, R®, R® ¥ R” son
hdrogeno.

Otro compuesto preferido de formula (1) es aquel donde R' y R? s¢ unen juntos para
formar un anillo ciclobutilo, y R3-R7 son hidrogeno.

Otro compuesto preferido de formula (1) s aquel donde R es arilalquilo sustituido o no
sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo, o heterociclilo sustituido o no
suslituido. |

Otro compuesto preferido de formula (1) es aquel donde R? es pirrolidinil-3-ilo.

Otro compuesto preferido de formula (1) es aquel donde R® es quinolin-5-ilo.

Otro compuesto preferido de formula (1) cs aquel donde R* es 1soquinolin-8-ilo

Oiro compuesto preferido de formula (I) cs aquel donde R® es (piridin-4-il)metilo.

Otro compuesto preferido de formula (1) es aquel donde R* es 4-trifluorometilbencilo.

Otro compucsto preferido de formula (1) es aquel donde R} esta sustituido con un
heteroarilo sustituido o no sustituido tal como el 4-trifluorometilpiridin-2-ilo.

Otro compuesto preferido de formula (1) es aquel donde R” y R® estan unidos junto con cl
atomo de nitrégeno al cual estan unidos para formar un anillo ciclico saturado o insaturado de 3 a
7 miembros opcionalmente sustituido, ¢l cual puede incluir opcionalmente uno o mas
heteroatomos seleccionados de O, NRo §;

Otro compuesto preferido de 1érmula (1) es aquel donde R’y R® se combinan para formar
pipendina.

Dc acuerdo con una configuracion, R’ y R? junto con ¢l carbono al cual estan unidos no
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forman un anillo ciclopentilo o ciclohexilo.

Segiin una configuracién preferida, los ligandos de receptor vaniloide tienen la férmula:

(ITb)

en donde:

R, Rz, R R R? y n se definieron con anterioridad;

R’ y R” independientemente son hidrégeno, nitro, ciano, halégeno, alquilo sustituido o no
sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, cicloalquilalquilo sustituido o no sustituido, cicloalquenilo sustituido o
no sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido o no sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo
sustituido o no sustituido, grupo heterociclico sustiteido o no sustituido, heterociclilalquilo
sustituido o no sustituido, -OR®, -NR'R', -C(=1.)-R’. -C(0)0-R®, -C(ONR'R", -S(0)n-R’ 0 -
S(O)m-NRR'®:

p ¥ q son independientemente 0, 1.2 6 3.

y sales farmacéuticamente aceplables de estos, solvatos farmacéuticamente aceptables de estos,
hidratos de estos, N-Oxidos de estos, tautémeros de estos, cstereoisdmeros de estos, prodrogas de
estos y polimorl{vs de estos,

Scgin una configuracion, el compuesto de la férmula 1lb cumple el criterio (3)
mencionado con anterioridad.

Segun otra configuracion preferida, los ligandos dc receptor vaniloide VR de la

myenclon tiene la formuala;



Y
L
\N N/
AN
R8
/ R
(Rs)n—_ | R
\
X
(1

en donde X, Y, R*R® vy n se definieron con anterioridad, y las sales farmacéuticamente
accptables de estos, solvates farmacéuticamente aceplables de estos, hidratos de estos, N-0xidos
de estos, lautdémeros de estos, estereoisdmeros de cstos, prodrogas de estos v polimorfos de estos.
X ¢ Y son independicntemente O, R* preferiblemente cs un quinelinilo o isoquinolinilo
sustituido o no sustituido. Mas preferiblemente, el grupo quinolinilo o isoquinolinilo estd unido a
la estructura principal del compuesto en una posicidn sobre ¢l anillo ciclico que solamente
contienc carbono.

Segun una configuracion, ¢l compuesto de la formula [IT cumple los ¢riterios (1), (2) 6
(3) mencionados con antcrioridad, o cualquicr combinacién de estos.

Segln una configuracion de mayor preferencia, los ligandos de rcceptor VRI de la

invencion tiene la formula:

Y A\ (R‘s)p
Y e
\N

N N

14
R /
\\R12"R':3

(Rw)q

(V)

¢n donde:
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X, Y, R, R, R R%, R, n, p ¥y q se definieron con antcrioridad,

uno de R"-R" ¢s N y los grupos R''-R'* remanentes son CH o CRY;

cada una de las presencias de R® independientemente cs hidrdgeno, nitro, ciano, halégeno,
alquilo sustituido o no sustituido, alqucnilo sustituido o no sustituido, alquinilo sustituido o no
sustituido, cicloalguilo sustituido o no sustituido, cicloalquilalquilo sustituido o no sustituido,
cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo
sustituido o no sustituido, arilalquilo sustituido o no sustituido, hetcroanlo sustituido 0 no
sustituido, heleroarilalquilo sustituido o no sustituido, grupo heterociclico sustituido o no
sustituido, heterociclilalquilo sustituido o no sustituido, -OR®, -NR*R'?, -C(=L)-R®, -C(0)O-R’ o
-CONRR'?: y

cada una de las presencias de R" y R'® independientemente es hidrégeno, nitro, ciano.
haldgeno, alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo
sustituido o no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o
no sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no
sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo
sustituido o0 no sustituido, heteroarilalquilo sustituido o no sustituido, grupo heterociclico
sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido, -OR”, -NR'R", —C(=L)-
R?, «C(0)0O-R’, -C(ONR'R", -8{0)m-R’ 0 -$(0),-NR'R'",
y sales farmacéuticamente aceplables de estos, solvatos farmacéuticamente aceplables de estos,
hidratos de estos, N-dxidos de estos, tautomeros de estos, cstereoisomeros de estos, prodrogas de
cstos ¥ polimorfos de estos. X e Y son preferiblemente O.

Seglin una configuracion, ¢! compuesto de la formula 1V cumplc el critcrio (3)
mencionado con anterioridad.

Compucstos representativos de la presente invencion incluyen los especificados a
continvacién y sales farmacéuticamente aceptables, solvatos farmacéuticamente aceptables, N-

oOxidos, estercoisomeros, tautdémeros, prodrogas o polimorfos de estos. La presente invencion no
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debe limitarse a estos. \

(£)1-{3,4-Dihidro-1’-(metilo)espiro—| 2H-1-benzopirano-2.4* -piperidin]-4-il } -3-
(isoquinolin-5-ihurca (Compuesto No. 1).

(£)1-(2°.3.3°,4,5°,6’-IHexahidrocspiro-[2H-1-benzopiranc-2 .4’ -pirano}-4-il)-3-
(isoquinolin-5-il)urea (Compuesto No. 2).

(£)1-(3.4-Dihidro-cspiro-[2H-1-benzopirano-2,1°-ciclobutano]-4-i1)-3-(isoquinolin-5-
ilurea (Compuesto No. 3).

(+)1-(3.4-Dihidro-espiro-[2H-1-benzopirano-2,1 -ciclobutano]-4-il)-3-(isoquinolin-5-
ihurea {(Compuesto No. 4),

(-)1-(3.4-Dihidro-espiro-[2H-1-benzopirano-2, 1 -ciclobutano]-4-il)-3-(isoquinolin- 5-
ihurea (Compuesto No. 5).

(%) 1-(3.4-dihidro-espiro[2H-1-benzopirano-2, 1 '-ciclobutano}-4-il)-3-(8-
cloroisoquinolin-5-iljurea (Compuesto No. 6).

€3] 1-(3,4-Dihidro-espiro[211-1-benzopirano-2, 1’ -ciclobutano | -4-il)-3-(3-
metilotsoquinolin-5-il)urea (Compuesto No. 7).

(x) 1-(3.4-Dihidro-espiro[2H- 1 -benzopirano-2,1’-ciclobutano]-4-il)-3-(1 -
mectiloisoquinolin-5-il)urea (Compuesto No. 8).

() 1-(3,4-Dihidro-espiro[2H-1-benzopirano-2,1’-¢iclobutano]-4-il)-3-(2-oxoisoquinolin-
5-iljurea (Compuesto No. 9).

(+) 1-(3,4-Dihidro-espiro[2H-1-benzopirano-2.1’-ciclobutano]-4-il)-3-(2-oxoisoquinolin-
5-iljurca (Compuesto No. 10).

(%)1-(3.4-Dihidro-espiro| 2H-1-benzopirano-2,1"-ciclobutano]-4-il)-3-(piridin-3-
ilmetilo)urca (Compuesto No. 11).

(£)1-(3.4-Dihidro-espiro[2H- 1 -benzopirano-2, 1’ -ciclobutano]-4-il)-3-(piridin-2-il
mefijurea (Compuesto No. 12).

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2, 1’ -ciclobutano|-4-il)-3-(6-cloro-1.3-
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(#)1-(3.,4-Dihidro-espiro[ 2H- 1 -benzopirano-2, 1’ -ciclobutano]-4-il)-3-(6-fluoro-1,3-

benzotiazol-2-il)urea (Compucsto No. 13).

benzotiazol-2-11)urea (Compuesto No, 14).

(£)1-(3.4-Dihidro-espiro[211-1-benzopirano-2,1°-ciclobutano]-4-il)-3-(1-metil-1H-
indazol-5-iljurea (Compuesto No, 15).

{£)1-(3.4-Dihidro-espiro[ 2H-1-benzopirano-2, 1 *-ciclobutano]-4-il)-3-(6-metoxi-1,3-
benzotiavzol-2-il)urea (Compuesto No. 16).

(£)1-(3,4-Dihidro-cspiro[2H-1-benzopirano-2,1°-ciclobutano]-4-i1}-3-(2-metil-2H-
indazol-5-iljurea (Compuesto No. 17).

(£)1-(3.4-Dihidro-espiro[2H-1-benzopirano-2, 1’ -ciclobutano}-4-il)-3-(5-tert-butil-1,3 4-
tiadiazol-2-iljureca (Compuesto No. 18).

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirane-2, 1 -ciclobutano]-4-il)-3-[ 5-(4-bromotenil)-
1,3-tiazol-2-il])urca (Compuesto No. 19).

(£)1-(3.4-Dihidro-espiro| 2H-1-benzopirano-2,1 -ciclobutanol-4-il)-3-(6-metil-1,3-
benzotiazol-2-ihurea (Compuesto No. 20).

(#)1-(3,4-Dilndro-espiro|2H-1-benzopirano-2,1 -ciclobutano]-4-il)-3-( 1 -acetil-1H-
indazol-5-il)urca (Compucsto No. 21).

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2, 1 "-ciclobutano]-4-il)-3-(tieno[2,3-¢]
piridin-3-il)urea (Compucsto No. 22).

(£)1-(3.4-Dihidro-espiro[2 H.-l -benzopirano-2,1°-ciclobutano}-4-il)-3-([53-(4-bromofcenil)-
1,3.4-tiadiazol-2-il]-)urea (Compuesto No. 23).

(£)1-(3.4-Dihidro-espiro[2H-1-benzopirano-2, 1 *-ciclobutano]-4-il)-3-(4,6-
dimetilopirimidin-2-iljurea (Compuesto No. 24).

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2,1’ -¢ciclobutano]-4-il)-3-(5-cloro-1,3-
benzoxazol-2-il)urea (Compuesio No. 25).

(£)1-(3.4-Dihidro-cspiro[2H-1-benzopirano-2,1* -ciclobutano]-4-il)-3-(5-(4-nitrofenil)-
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1.3, 4-tadiazol-21duren (Compueste No. 26). \

(£}1-(3.4-Dihidro-cspiro[2H-1-benzopirano-2, 1 *-ciclobutano |-4-11)-3-{ 2-lurilmetilo)urea
(Compuesto No., 27).

(&) 1-{3,4-Dihidrocspiro[2H-1-benzopirann-2, I '-ciclobutano]-4-11)-3-(quinolin-5-11) urea
(Compuesto No, 28).

{+}1-{3.4-Dihidrocspiro[2H-1-benzopirano-2, | "-ci.ulmbulanu]—Il-i 1-3-(isoqunohn-841)
urea {Compuesio No, 29},

1-((R)-3,4-Dihidrocspira{2H-1-benzapirano-2, 1" -¢iclobutanc |-4-113-3-((5)-1-(4-
trifluorometilopindin-2-ljpircolidin-3-iluren (Compuesta No. 303,

1-{((R)-3.4-Dihidrocspirc| 2H-1-benzopirana-2,1 ’-ujclubutano]—!l—il F3-((R)-1-(4-
triftuorometilopiridin-2-ilypirrolidin-3-ilhurea (Compuesto No, 31}

I-{(5)-3.4-Dnhidroespito[2H-1-benzopirano-2, 1"-ciclobutanc |-4-1 }-3-((R)- | -(4-
trifluorometilopividin-2-ilpireclidin-3-iljurea ( Compuesio No. 32).

1-{(5)-3,4-Dihidroespiro[ 2H- 1 -benzopirano-2, 1’ -ciclobutano]-4-113-3-((S)- 1 -(4-
trifluorometilopindin-2-ilpirolidio-3-il)urea (Compuesto No. 33).

1-({8)-3,4-Dihidrocspiro[2H-1-benzopirano-2, 1 -ciclobutana]-4-il)-3-(piridin-4-
imetilurca (Compuesto No, 343

[ -{{5)-3.4-Dxhidroespire[2H- 1 -benzopirano-2,1 " -ciclobutang | 4-il3-3-(4-
trifluorometilobencilurea {Compuesto Wo. 33).

N-3 d-dilidroespiro[cromeno-2, 1'-ciclobutano|-4-ilppendin-1-carboxamida (Compuesto
No. 36).

N-2.1,3-benzotiadiazol-4-11-N'-3,3".4 4" tetrahidro-2'H-¢ spiro[cromens-21'iclobutano]-
d-ilurca (Compuesto No. 373,

N-2.1.3-henzotiadiazal-4-11-N'-3,3" 4 #-tetrahidro-2'H-espiro|cromeno-2, 1 -ciclobutano] -
4-iturca {Compuesto No. 38),

N'-{(1-0x0-1,2-dlhidroisoquinolin-5-11)-N-3,3".4 4"-tetrahidro-2'H-espiro[¢cromeno-2,1 -
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ciclobutano}-4-ilureafCompuesto No. 39).

() 1-(3.4-Dthidro-6-melil-espiro[2H- 1 -bensopirano-2,1°-ciclobutano -4-113-3-
{1soguincfin-5-iljurea (Compucsto No. 40).

() 1-(3,4-Dihidro-7-metil-espiro[2H- | -benzopirano-2,1°-cielobutano[-4-il}-3-
(isoquinolin-3-iljurca (Compuesio No. 41).

(+) 1-(3,4-Dihidro-6-flucro-espirof2H-1-benzopirane-2, 1 *-ciclobulano]-4-il)-3-
(isuguinolin-5-ilurca {Compuesic No. 42).

{-F) 1-(3.4 -Dl‘ihic[m-ﬁ- fluaro-esparo| 2H- 1 -benzopirane-2, 1" -ciclobutano]-4-il)-3-
(isoquinelin-3-iljurca (Compuesio No, 43).

-) 1<3,4-Dihidro-6-fluoroespiro] 2H-1-benzopirane-2,1° ciclobutano]-4-il)-3-
{isoquinolin-3-ilurea (Compuesio No, 44).

(L) 1-(3.4-Dihidre-6-hidroxi-espiro| 2H-1-benzopirane-2,1 -ciclobutano]-4-it)-3-
{1soquinelin-3-iljurea (Compucsto No, 45). |

(£} 1-{3 4-D)ihidvo-7-hidroxi-es piroE2H- i -benzopirano-2,1°-ciclobutano]-4-il)-3-
(isoguinolin-5-iljurea (Compuesto No. 46).

€3] I-{3,4-Dihidro-7-metoxi-espiro[2H- [-benzopirano-2,1°-ciclobutano)-4-il)-3-
{isoquinolin-5-ihurea (Compuesio No. 47).

1 —(E-*S—Diﬂuum—l-i-dihidm-cspim[ZH—i —ben.zupiralm-ﬁ,l ’-ciclnhutano]-4-ii}—3—
{izoquinolin-5-iljurea (Compuesto No. 48).

(£} I-(R-Cloro-3 4-dihidro-espiro| 2ZH-1-benzopirane-2,1"-ciclobutano [-4-i1}-3-
(isoquinolin-3-iljurea (Compuesto No. 44).

() i-(3,4-Dihidro-6-tfluoro-espire[2H- | -benzopirano-2, 17 -ciclobutano | -4-i3-3-
(isoquinolin-5-iDures (Cumpuésto No. 50

() 1-(3.4-Dihidro-6-metoxi-espiro[ 2H-1-benzopirane-2,1° -ciclobutano]-4-i1)-3-
{i—:iﬂquinolin.-5=il}urea.:(Compu¢slo No. 51).

{&) 1-6-Ciclopentiloxi-3 4-dibidro-cspiro[2I1-1-benzopicano-2 1 '-ciglobutano]-4-il)-3-
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{isoguinolin-5-ithurea (Compuesto No. 32).

(£) 1-(7-Ciclepentiloxi-3,4-dihidro-cspiro|2H-1-benzopirano-2, 1" -ciclobutano]-4-11)-3-
(isa;quinolin-i-ii}urea {Compuesto Ne. 33).

(=} Sal clorhidrato do -(7-Difluorometoxi-3 4-dihidro-espire[2H- 1 -benzopirang-2,1 -
ciclobutano]-4-il}-3-{isoquinolin-5-ifjurca, (Compuesio No. 54,

(£} t-(3,4-Dihidro-6-metilgaminosulfonil- cspiro|2H-1-benzopirano-2.1"-ciclobutano] -4-
il)-3-(isoquinelin-5-1urea (Compuesto No, 55).

() L-(7-Difluorometoxi-3 4-dihidro-cspiro|2H-1-benzopirano-2,1 _ciclobutano]-d-i)-3-
(3-metiloiscquinelin-5-ilurea (Compucsto No. 56).

(=) 1-(7-Cloro-3 4-dihidro-espiro[ 2H- | -benzopirano-2,1 " -ciclobutano-4-i1)-3-(3-
metileisoguinolin-5-iDureg (Conpucsto No. 57).

{£) 1-(8-Ciano-3,4-dihidro-cspiro| 2H- | -benzopirano-2. 1 -ciclobutano]-4-il)-3-
{isoquinolin-5-iljurca (Compuesto No. 58).

{-F} 1-(6,8-Difluoro-3 4-Dihidro-espire[2H-1 -benzopiranc-2.17 -ciclobutane]-4-il-3-
(isoquinelin-3-iDurea {Conpuesto No, 59),

(-) 1-(6,8-Difluore-3 4-Dihidro-espire [ 2H-1-benzopiruno-2,1°-ciclobuwtano]-4-il)-3-
(tsoquinolin-5-1turea (Compuesto No., 60).

{z1) 1-(3.4-Dihidro-8-hidroxi-espirc[2H-1-benzopiranc-2, 1 -ciclobulane]-d-il-3-
(tsoquinolin-5-ljurea (Cnmp-uestu No. 61}

() 1-(3,4-Dihidro-8-difluorometoxi-cspiro[ 21 -1-benzopirano-2, 1 -ciclobutano]-4-il)-3-
(isoquinolin-5-iljuren (Compuesto No, 62).

{£) 1-{6-Clarn-3 4-dihidre-cspiro[ 2H-1-benzopirano-2,1"-ciclobutano]-4-i3-3-
(isoquinolin-5-ilurca (Compuesto No. 63).

f=) 1-(6-Clore-3,4-dihidro-espire[2H- | -henzopirane-2,17-ciclabulane]-4-il)-3-
{isoguinodin-3-iNurea (Compuesto No, 64).

(=) I-{(6-Bromo-3 4-dihidro-cspire| 2H- 1 -benzopirano-2, 1 *-ciclobutane|-4-i13-3-

3
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{iscquinolin-5-iljurca (Compuesto No. 65). ‘ f‘\/

{+) 1-(6.8-Dicloro-3.4-dihidro-espiro[2H- 1 -benzopirano-2.1°-ciclobutano]-4-i)-3-
(isoquinolin-3-iljurea (Compucsto No. 66). -

(x) 1-(6-Bromo-3,4-dilndro-7-mmetiloespire[2H- | -benzopirano-2, 1 *-ciclobutano-4-11}-3-
{isoquinolin-5-iljurea {Compuesto No. 67).

(&) | 1-(6,7-Dicloro-3,4-dihidro-espiro[2H-1-benzopirane-2,1 -ciclobutano]-4-il}-3-
{isoquinolin-5-iDurea (Compuesto No, 68).

@& 1-{(6-Cloro-3,4=-dihicdro-7-metil-espi m[2[-]~].-be11sziran0-j, I"-ciclobutumo]-4-i)-3-
{isoquinohn-5-1fures (Compucste No. 69).

{z} ! -{G-Glnm-3§4—dihidro-espim[EH‘- 1-benzopirano-2,1° -cielebutano]-4-i1)-3-{8-
cloroisnquinglin-3-iljurea (Compuesto No. 707},

() F=(6-Fluoro-3.4-dihidro-cspiro[ 2H-1-benzopirane-2, 1’ ~ciclobutang]-4-i1)-3-(&-
cloroisoguinolin-5-ilurca I(Cm\l']puesln Nuo, 710,

{£) 1-(3 4-Dihidro-6-fuoro-espiro[2H-1-benzopirano-2,1°-cicloburano]-4-1)-3-(3-
metiloisoquinolin-3-iljurea (Compuesto No. 72}.

(+) [-{6-Clero-3 4-dihidro-espire[2F-1 -benzopirang-2, 1 -ciclobutano)-4-iD-3-(3-
metiloisoquinolin-5-iljurca (Compuesto No. 73). '

(=) 1-{6-Cloro-3.4-cihidro-espiro[ 2F]-1 -Eenzoﬁirama—ﬁ, 1'-¢icloburano]-4-i)-3-(1-
metiloisoquinolin-3-iljurea (Compuesto No. 74).

(£} 1-{3.4-Dihidro-G-fluoro-espiro[ 2H-1 -ben mpfranu-é,1’-ciclnhutanu]-4-il)-B-(1-
metiloisoguinolin-5-iDurea (Compuesto No. 73).

(:.tj 1-{6-Acctamido-3. 4-dihidro-espiro[2H-1-benzopmrane-2,1° -ciclobutano|-4-113-3-
(isoquinolin-5-ihures (Compuecste No. 76).

(#=)1-(0-Amino-3.4-dilvdro-espiro[2H-1-benzopirano-2, 1’ -cicloburang]-4-i1)-3-
{isoquinctin-5-ilurea {Compuesto No. 77).

(£} 14(7-Clore-3 4-dihidro-expiro[2H-1-benzopirano-2, 1" -ciclobutano]-4-il}-3-
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{£) 1-(3,4-Dihidro-G-pitro-cspire[2H-  -benzopirane-2,1 " -ciclobutano]-4-il)-3-

(isoquinolin-5-iljirea (Compucsio No. 78).

{isoquinolin-3-iljurea (Compuesto No. 79).
N'-isoquinelin-5-1l-N-3,3",4.4'-telrahidro-2'H-espiro] cromena-2, '-ciclobutano]-4-
iltiourca {Compuesio No. 80).
() 1-(3,4-dihidro-cspiro|2ZH-1-benzoliopirano-2, 1 *-ciclobutano]-4-113-3-(1soquinelin-5-
ithurca (Compuesto No, 81).
(£)1-(1, 1-choxo-3.4-dibidro-espiro[-2H- F-benzotiopitano-2. 1 *ciclobutano]-4-11)-3-

(isoguinolin-3-iljurea (Compuesto No. 82).
N'—ismquiuolin-ﬁ-il-N-3_.3':4,4'-telrahicIm—E'I-I—espirb [cromeno-2, I'-ciclobutano]-4-iltiourca
{Compucesto No. 83).

La presents invencion tamibién proporciona una composicidn farmacéutica que incluye
uno ¢ mas de los conmpuestos antes mencionadeos junto con une O MAS  excipientes
farmacéulicamente accptables (lales come un wvehiculo o diluyentes farmacéuiicamente
aceplables). Preferiblemente, la composicion farmacéutica incluye una cantidad terapéuticamente
elecliva de uno o mas compuestos de la presente invencion. Lno o mas compucstos de la
presente invencion pueden diluirse con vehiculos o encerrarse dentro de un vehiculo, el cual
puede estar en la lorma de una capsula, sobrecito, papel u otro recipiente.

También proporciona un meétedo para la prevencion, aliviar o tratar ung enfermedad,
trastorne o sindromie mediade por receplores vaniloides {tales comoe VRI1) cn un sujeto en
necesidad de éste administrando al sujeto una cantidad terapéuticamente electiva de uno o mas
compuestos de la presente invercion o una cmnpésir:ién farmacéulica de la presente invencion.
Ejemplos no limitativos de enfermedades, trastornos v sindromes gue pucden mediarse por ¢l
receptor vanileide 1 (VRI) incluyen (1) migrafia, (2) artralgia, (3) neuropatia diabética, (4)
neurpdegeneracién, (3} frastorio cutance necurdlico, {0} accidente cerchrovascular, (73 dolor

cardiace gue surge debide a unt ruocardio isquémico, (8) enfermedad de Huntington, (9) déficit
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de memoria, (10} funcién restringida corcbral, (11} esclerosis lateral amiotrofica (ALS), (12}
demencia, {13) hipersensibilidad de la vejiga urinaria (14) inconiinencia urinaria, (15)
vulvedinia, {16} condiciones pruriticas tales como -prufite urémico, (17) sindrome do inlestine
irritable que ineluye enfermedad de reflyo gastroesofagico, (18) enteritis, (19} ilcitis, {20) (lcera
duoderal estomacal, (21) enlermedad intestinal inflamateria que incluye enlermedad de Crohin,
(22} enferimedad celiaca v (23) enfermedades inflamatorias {tal como pancreatitis), (24)
trastornos respirglorios tales como tinilis alérgica ¥ no alérgica, asma o enfermedad pulmenar
COn uﬁstmcci:’m cronica, {257 irritacion culdnea, ucuiar' o de ta mucosa, (26) dermatilis, {27)
aumento de la Hebre, (28) retinopatia, (29) espasmos musculares, (33) cmesis, (31) discinesias,
{32) depresicn, (33) dolor agudo, cronico. neuropdtico o doler postoperatorio, {34) dolor debido
a neuralgia o neuralgia trigémina, (35) dolor debide a neuropatia diabética, (36) dolor dental,
{37) dolor relacionado con el cancer, {38) artritis, (39) osteoartiitis, (40) dizbetes, (41) obesidad,
(42} urticaria, (43} queratosis actinica, (44) queratoacantoma, (45} alopeeia, {46) enfermedad de
Menicre, (47) Uinnitus, {48) hiperaclusiu, (49) trastormos de la ansiedad y (50) hiperplasia beuigri:a
de la préstata. Segin una configuracion preferida, los compuestos de la presente invenciom se
administran para traiar dolor agudo o cronico o dolor neuropdtico.

La presenle invencidon lambién proporciona procesos para la preparacion de compuestos
descritoes aqut.
Deseripeion detallada de la invencion

La presente invencion estd relacionada con derivados benzofusionados sustiluidos, que
pucden ulihzarse conio lligamlus del reeeplon vaniloide v procesos para la sintesis de estos
compuestos.  También  se  propocionan sales l‘eﬁmacéuticamenle accptables, solvatos
farmacéuticamente aceplables, evantiomeros, divstercomeros, polimerfos de eslos CONIPURHLOS
que liengn gl mismo tipo de actividad. Ademds se proporcionan compusiciones Hrmacéuticas
que incluyen los compuestos deseries junto con los vehiculos, cxcipienles o diluyentes

farmacémticamente aceptables, que pueden utilizarse para ol (ralamientn de enlermedades,
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condiciones y/o trastornos mediados por los receptores vaniloides (tal como el VR1),
Deliniciones

Il término «alquilo» sc reliere a un radical dc cadena recla o ramificada de hidrocarburo
que consiste Unicamente de atomos de carbono ¢ hidrégene, que no contiene insaturacion, que
tiene de uno o a ocho atomos dc carbono. ¥ que esta unido al resto de la molécula mediante un
Unico enlace, por cjemplo, metilo, etilo, n-propilo, 1-metiletilo (isopropilo), n-butilo, n-pentilo y
1,1-dimetiletilo (t-butile). El término «alquil Cj.¢» sc refiere a una cadena alquilica que tiene 1 a
6 atomos de carbono.

L1 término «alquenilo sc refiere a un grupo hidrocarburo alifatico que conticne un enlace
doble carbono-carbono ¥ que pucde ser una cadena recta o ramificada que tienc 2 a cerca de 10
atomos de carbono, por ejemplo, etenilo, 1-propenilo. 2-propenilo (alilo), iso-propenilo, 2-metil-
1-propenilo, 1-butenilo y 2-butenilo.

El término «alquinilo» se reficre a un radical hidrocarbilo de cadena recta o ramificada
que tienc al menos un enlace triple carbono-carbono, y que tiene de 2 a 12 dtomos de carbono
(en donde sc prefieren radicales que tienen de 2 a cerca de 10 dlomos de carbono), por ejemplo,
etinilo, propinilo y butinilo.

El término «alcoxi» denota un grupo alguilo unido por medio de un enlace dc oxigeno al
resto de la moléeula. Ejemplos representativos de tales grupos son -OCHj3 y -OC;Hs.

El «érmino «cicloalquilo» denota un sistema de anillo monociclico v multiciclico no
aromaltico de 3 a cerca de 12 dtomos de carbono, tal como ciclopropilo, ciclobutilo, ciclopentilo
y ciclohexilo. Ejemplos de grupos cicloalquilo multiciclicos incluyen, pero no se limitan a,
grupos perhidronaflilo, adamantilo y norbornilo, grupos ciclicos con formacion de puentes o
grupos espirobiciclicos, por ejemplo, espiro (4,4) non-2-ilo.

El término «cicloalquilalquilox» se refiere a un radical que contiene un anillo ciclico que
licne 3 a cerca d¢ 8 atomos de carbono unidos directamente a un grupo alquilo. El grupo

cicloatquilalquilo puedec unirse a una cstructura principal en cualquicr dtomo de carbono ¢n cl
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grupo alquilo que crea una cstructura estable. Ejemplos no limitativos de tales grupos incluyen al
ciclopropilmetilo, ciclobutiletilo y ciclopentiletilo.

El término «cicloalquenilo» se refierc a un radical que contiene un anilloe ciclico que ticne
3 a cerca de 8 &lomos de carbono con al menos un enlace doble carbono-carbono, tales como
ciclopropenilo, ciclobutenilo y ciclopentenilo.

El término «arilo» se refiere a un radical aromatico que tienc 6 a 14 atomos de carbono
tales como fenilo, naflilo, tetrahidronaftilo, indanilo y bifenilo.

El término «arilalquilo» se refiere a un grupo arilo, tal como ¢! delinido con anterioridad,
unido directamente a un grupo alquilo, tal como el definido con anterioridad, por ejemplo,-
CHQC(.HS ¥ -CgHsC(,[‘ls.

Ll término «anillo heterociclicon se reficre a un radical de anillo de 3 a 15 miembros que
consiste en atomos de carbono y dc uno a cinco hetcrodtomos seleccionados de nitrdgeno,
fostore, oxigeno y avzufre. Para los fines de esta invencién, el radical de anillo heterociclico
puede ser un sistema de anillo monociclico, biciclico o triciclico, que pucde incluir sistemas de
anillo fusionado, con formacion de puente o cspiro, ¥ atomos de nitrogeno, fosforo, carbono,
oxigeno o azufrc en el radical de anillo heterociclico pueden cstar oxidados opcionalmente a
varios estados de oxidacion. Ademas, el dtomo de nitrégeno pucde estar opcionalmente en forma
cuaternaria; y ¢l radical de anillo puede cstar parcial o completamente saturado (es decir,
hetcrociclico o heteroarilo). Ejemplos de tales radicales de anillo heterociclico incluyen, pero no
sc¢ limitan a, azetidinilo, acridinilo. benzodioxolilo, benzodioxanilo, benzoturnilo, carbazolilo,
cinolinilo, dioxolanilo, indolizinilo, nafuridinilo, perhidroazepinilo, fenacinilo, fenotiacinilo,
lenoxacinilo, flalacinilo, piridilo, pteridinilo, purinilo, quinazolinilo, quinoxalinilo. quinolinilo,
isoquinolinilo, tetrazoilo, imidazolilo, tetrahidroisoquinolilo, piperidinilo, piperacinilo, 2-
oxopiperacinilo, 2-oxopiperidinilo, 2-oxopirrolidinilo, 2-oxocazepinilo, azepinilo, pirrolilo, 4-
piperidonilo, pirrolidinifo, piracinilo, pirimidinilo, piridacinilo, oxazolilo, oxazolinilo,

oxazolidinilo, triazolilo, indanilo, isoxazolilo, isoxazolidinilo, mortolinilo, tiazolilo, tiazolinilo,
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tiazolidinilo, isotiazolilo, quinuclidinilo, isotiazolidinilo, indolilo, isoindolilo, indolinilo,
isoindolinilo, octahidroindolilo, octahidroisoindolilo, quinolilo, isoquinolilo,
decahidroisoquinolilo, bencimidazolilo, tiadiazolilo, benzopiranilo, benzotiazolilo,
benzooxazolilo, furilo, tetrahidrofurtilo, tctrahidropiranilo, tienilo, benzotienilo, tiamorfolinilo,
sulfoxido de tiamorfolinilo, tiamorfolinil sulfona, dioxafosfolanilo, oxadiazofilo, cromanilo y
isocromanilo. El radical de anillo heterociclico puede estar unido a la estructura principal en
algdn heterodtomo o atomo de carbono que permita la creacion de una estructura cstabie.

El érmino «heterociclilon se reficre a un radical de anillo heterociclico como el definido
con anterioridad. El radical de anillo heterociclilo puede estar unido a la estructura principal en
algﬁn heteroatomo o atomo de carbono que permita la creacién de una estructura cstable.

El término «helerociclilalquilo» se retiere a un radical de anillo heterociclico unido
directamente a un grupo alquilo. El radical heterociclilalquilo puede unirse a una estructura
principal en cualquier atomo de carbono en el grupo alquilo que permita la creacion una
estructura establc.

El término «heteroarilo» se rcfiere a un radical de anillo heterociclico aromatico. El
radical de anillo heteroarilo puede estar unido a la estructura principal en algiin heteroatomo o
atomo de carbono que permita la creacion de una estructura estable.

El término «heteroarilalquilo» se refierc a un radical de anillo heteroarilo unido
directamente a un grupo alquilo. El radical heteroarilalquilo pucde unirse a una estructura
principal en cualquier dtomo de carbono en el grupo alquilo que permita la creacion una
cstructura cstable,

A menos que sc especifique de otra manera, el €rmino «sustituido» se usa aqui para
referirse a la sustitucion con uno de alguno de los siguientes sustituyentcs, o alguna
combinacion de estos: hidroxi, halogeno, carboxilo, ciano, nitro, oxo (=0), tio (=8), alquilo
sustituido o no sustituido, alcoxi sustituido o no sustituido, alquenilo sustituido o no sustituido.

alquinilo sustituidoe 0 no sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no
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sustituido, cicloalquilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no sustituido,
cicloalquenilo sustituido o no sustituido, amino sustituido o no sustituido, arilo sustituido ¢ no
sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo sustituido o no sustituido,
anillo heterociclico sustituido o no sustituido, guanidina sustituido o no sustituido, -COOR?, -
C(O)RY, -C(S)R?Y, -C(O)NRR?, -C(O)ONRRY, -NR*CONRR?, -N(R)SORY, -N(R)SO,R", -
(=N-N(R™)RY), -NR*C(O)OR?, -NR*R”, -NR*C(O)R’, -NR*C(S)R", -NRC(S)NR*R*, -SONR*R,
-SO,NR*R?, -ORY, -ORC(O)NR'R?, -OR*C(O)OR?, -OC(O)R, -OC(O)NRRY, -R*NRYC(O)R*,
-R*OR’, -R*C(O)OR?, -R*C(O)NR'R, -R*C(O)R", -R*QC(O)R?, -SR*, -SOR, -SO.R™ y -ONO;,
en donde RY, R¥ y R* independicntecmente son hidrégeno, alquilo sustituido o no sustituido,
alcoxi sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no
sustituido. arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido, cicloalquilo
sustituido o no sustituido, cicloalquenilo sustituido ¢ no sustituido, amino sustituido o no
sustituido, arilo sustiwide o no sustituido, heteroarilo sustituido o no sustituido, grupo
heterociclico sustituido o no sustituido. anillo heterociclilalquile sustituido o no sustituido,
hetcroarilalquilo sustituido o no sustituido. o un antllo heterociclico sustituido o no sustituido.
Los sustituyentes en el grupo «sustituido mencionado con anterioridad no puede tener otra
sustitucion. Por cjemplo, cuando el sustituyenie sobre el «alquilo sustituido» es «arilo
sustituido, el sustituyente sobre el «arilo sustituido» no puede ser «alquenilo sustituido.

El término «grupo de protcccion» (PG, por sus siglas en inglés) se refierc a un
sustituyente que s¢ utiliza para bloguear o proteger una funcionalidad particular micntras que
otros grupos funcionalcs sobre el compuesto pucden permanccer reactivos. Por ejemplo, un
«grupo de protcccion para el amino» es un sustituyente unide a un grupo amino que bloquca o
protege la funcionalidad amino en ¢l compuesto. Los grupos dc proteccion adecuados para el
amino incluyen, pcro no se limitan a, acetilo, trifluoroacctilo, t-butoxicarbonilo (BOC),
benctloxicarbonilo (CBz) y fluorenilmetilenoxicarbonilo (Fmoc). Dc la misma manera, un

wgrupo de proteccidon para cl hidroxi» sc refiere a un sustituyente de un grupo hidroxi que
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bloguea o protege la [uncionalidad amino. Los grupos de proteccion adccuados para el hidroxi
incluyen, pero no sc limitan a, acctilo, bencilo, tetrahidropiranile y sililo. Un «grupo de
proteccion para cl carboxi» se reficre a un sustituyente del grupo carboxi que bloquea o protege
la funcionalidad carboxi. Grupos de proteccion adecuados para el carboxi, incluyen, pero no se¢
limitan a, -CH,CH,SO;Ph, cianoctilo, 2-(trimetilsilil)etilo, 2-(trimetilsilil)ctoximetilo, 2-(p-
toluenosulfoniletilo, 2-(p-nitrofenilsulfenil)etilo, 2-(difenilfosfino)-ctilo y nitroetilo. Para la
descripcion general de los grupos de proteccion y su uso, véase, 1. W. Greene, Protective Groups
in Organic Synthesis, John Wiley & Sons, Nueva York, 1991,

Ll término «prodroga» significa un compuesto que es transformado in vivo para producir
un compuesto de la formula (I) o una sal, hidrato o solvato farmacéuticamente accptable del
compuesto. La transformacion puede ocurrir por varios mecanismos, tales como a través de
hidrolisis cn la sangre. Una discusion del uso de prodrogas la presentan T. Higuchi y W. Stella,
«Pro-drugs as Novel Delivery Systems.» Vol. 14 de la A. C. S. Symposium Series, y en
Bioreversible Carriers cn Drug Design. ed. Edward B. Roche, American Pharmaceutical
Association and Pergamon Press, 1987,

El término «tratar» o «tratamiento» de un estado, trastorno o condicion incluye:

(1) la prevencion o retardo de la aparicion de los sintomas clinicos del estado,
trasiorno o condicidn que se desarrollan en un sujeto que puede sufrir de o estar predispuesto al
estado, trastorno o condi.ci(m pero ain no experimenta o presenta los sintomas clinicos o
subclinicos del estado. trastorno o condicion;

(2) la inhibicién del estado, trastomo o condicion, es decir, la detencién o
reduccion del desarrollo de la enfermedad o al menos un sintoma clinico o subclinico de éste; o

(3) ¢l alivio de la enfermedad, por ejemplo. provocando la regresion del cstado,
trastorno o condicion o al menos uno de sus sintomas clinicos o subclinicos

El beneficio a un sujeto que sc va a tratar es cstadisticamentc significativo o al menos

pereeptible al sujcto o al médico.
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Ll términe ¢sujetor incluyen mamiferos (especialmente huntanos) ¥ otros animales, lales
como animales doméslicos (por ejemplo, mascotas cascias, que incluyen patos y perros) v
animales no domésticos {tal como en estado salvaje).

Por «eanlidad terapéuticamente efectivan se entiende la cantidad de un compuesto que,
cnando se administrd a un suyele para ¢l tratamiento de un estado, traslome o condicién, e
suliciente para efectuar tal (ratamiento. La «cantidad terapéuticamente electivan variara segun el
compuesto, [a enfermedad y su gravedad v la edud, peso, condicidn sipnificativa v 1a respuesta
del sujeto a tralarse.

Sales farmacéuticamente acepiables que f-:}rnﬁn partes de esta invencidn wcluve sales
derivadas de bases inorgénicas (lales como Li, Na, K, Ca, My, T'e, Cu, Zn ¥ Mn), sales de bases
organicas (tales como N,N'-diaceliletilendiamina, glucaming, trictilamina, colina, hidroxido,
diciclohexilamina, mcl‘fﬂrnjinél., bencilamina, -‘Lrialquilfuniﬁa v fiamina), sales de-bases quirales
(lales como alquilfenilamina, glicinel y lemiglicinol), sales de aminoacides naturales (tales comao
glicing, alanina, wvalina, leucina, isoleucina, norleucina, tirosing, cisting, cisteina, melionina,
prolina, hidroxiproling, histidina, omitina, lisina, arginina v serina), sales de aminudcidos no
naturales (tales vomo isdmeros D o aminodcidos sustituidos), sales de guaniding, sales de
guanidina sustituida (en donde los sustituyentes se seleccionan de nitro, amino, alquil, alquenito
o alquinile), sales de amomo, sales de amonio sustitvide y sales de aluminio. Otras sales
farmacéulicamente aceplables incluyen sales de adicidn dcida fcuandoe sea posible) tales como
sulfatos, milratos, fosfalos, percloratos, bovates, hidrohaluros, acetatos, (tales como
trifluprogectato),  lartratos,  malealos,  citratos,  fumaratos,  succinatos,  palmoatos,
metanogulionatos, benzoatos, salicitalos, bencenosullomatos, ascorbalos, plicerefostalgs v
cetoglutaratos, Otras sales farmacéuficamente accplables incluyen, pero ne se limilan a, sales de
amonio cualernario de los compuesios de la invencién con halures de alquile o sulfatos de
alguilo (tales comao Mel o (Me)hS0y).

Solvatos  farmacéuticamente  aceptables incluyen hidratos 3y  otros  solventes  de
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cristalizacion (tal como alcoholes). Los compuestos de la presentle invencidn pueden [omar
solvalos con solventes de peso molecular alio por mélodos conocidos en la 1écnica.

Determunados compﬁesms de la presente mvencidn pueeden existir en formas
estereoisomericas (por ejemplo, diasteredmeros ¥ enatlidgmeros) ¥ la invencién se extiende a
cada una de estas formas estereoisomcricas y a mezelas de estos que incluyen a los racematos.
Las diferentes formus estereolsoméricas pucden cstar separadas enire si por métodos conocidos,
o alghn isomero dade puede oblenerse por sinfesis esteroespeeifica o asimélrica. Ta invencion
rambién s¢ extiende a cualyuier torma tautomérica v mezelas de éstas, Por gjemple, tambign se

contemplan ambas {ornas tautomeéricas de la siguiente parte
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Composiciones farmacguticas

La composicidon farmacéutica de la presente invencion comprende al menos un
compuesta de la presente invencidm y un excipiente farmacéuticamente aeeplable {tal como un
vehiculo o diluyente  farmacéulicamente  aceptable).  Preferiblemenie, la  compoesicion
farmacéutica incluye una cantidad terapéuticamente efectiva del compuesto(s) de la presente
invencién. El compuesio de la prcscnfc invencidn puede asociarse con un excipienle
{armucéuticamente aceptable (tal como un vehleulo o diluyente) o difuirse mediante un vehiculo,
o encerrarse dentro de un portador el cual puede estar cn la forma de una capsula, sobrecito,
papel u otro recipiente,

Ejemplos de vehiculos adecuados ingluyen, pero no se limitan a, agua, solucioncs salinas,
aleoheles, polietilenglicoles, aceite de ricing polihidroxieloxilado, accite de mani, aceite de oliva,
relatina, lactosa, alabasiro, sacarosa, dextrina, carbonalo de magnesio, azdcar, ciclodexirina,
amilosa, colearalo de magnesio, talco, pelating, agar, peeling, acacia, dcido estedrlco o éleres de

alquilo inferior de celulosa, dcido silicico, deidos prasos, aminas de deido graso, monoglicéridos
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v diglicéridos de dcido gruso, ésteres de ‘acidu pentaeritritol  graso, polioxietileno,
hidroximetiieclulosa v puliviﬂifpirmiidm'na.

Fl wehfculo o di]uyer"da pueden incluir un material de liberacion sostenida, tal conio
monoestearate de glicerile o diestearato de glicerilo. solo o mezclado con una cern.

La composicién faniacéutica también puede incluir uno o mas agenles auxiliares
famacéuticamente  aceptables. apentes humectantes, agenies emulsificantes, agenies de
suspension, agentes cunservantes, sales que inﬂl.l}-'eﬁ sobre la presion osmdatica, seluciones
amottiguadoraz, agentes edulcorantcs, saborizantes, ln.:uloruntes o cualguicr combinaaidn de esfus.
La composicién farmacéutica de la invencién pusde formularse para proporcionar una liberacion
ripida, soslenida o refardada del principio active después de administragion al sujeto empleando
procadi:ﬁicntos conneidos en la técnica.

Lag composiciones farmacéuticas de la presente invencion pueden prepararse por técnicas
convencionales, por ejemplo, como lo desenbe Remington: The Science and Practice of

Phammacy, 20° Ed., 2003 {Lippincott Williams & Wilkins). Por ejemple, el compuesto activo

puede mezclarse con un vehiculo, diluirse en an x-'ehiculﬂ, o encerrarse dentro de un portader, el
cual pucde cstar en g forma de una ampollela, capsula. sohrecito, papel u otre recipiente.
Cuando el vehiculo sirve como un diluyente. puede estir en material solido, semisdlido o liquido
que aclle como un vehicule, excipiente o medio para el compucsto activo, El cnﬁlpucﬁto aclivo
pucde absorberse en un recipicote solide granular, por ¢jiemplo, en un sobrecito.

Las composiciones farmacéuticas pueden estar en formas convencionales, por ¢jemplo,
capsulas, lubletas, acrosoles, soluciones, suspensiones o productos para aplicacion topica.

La ruta dc adminisiracién pucde ser c:ualqﬁier ruta que transporte efectivamente ¢l
compuasto active de la invencidn al sihio apropiado o deseado de accion. Las rutas de
administracion adecuadas incluyen, pero no se limitan a, administracion oral, nasal, pulmonar,
bucal, subdérmica, lﬁtradé;rmica, transdéimica. parenleral, reclal, por depdsito, subcutanea,

infravenosa, infrauretval, intranasal, oAdlmica (por giemplo, una solucion oftalmica) o topica (por
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ejemplo, ungliento lopico). Se prefiere la ruta oral.

las formulacioncs orales satidas incluven, pero no se limitan a, tabletas, cipsulay (de
gelating blanda o dura). gragcas {que contienen el principio activo cn polvo ¢ en lorma de
esferoides compnmidos), pastillas para chupar {iroviscos) ¥ pastillas. Particularmente son
adecuadas las tabletas, grageas o capsulas que ticnen laleo y/o un vehiculo de carbohidrato ¢
aglutinante ¢ malerial similar para aplicacion oral. Los vehiculos preferidos para tablelas,
grageas o cdpsulas ineluyen lactosa, almidon de mafz v/o almidén de papa. Puede utilizarse un
jarabe o elixir en ¢asos donde puede emplearse un vehiculo eduleerado,

Pucde incluir una tableta caracteristica que puede prepararse por técnicas de tableleado
convencionales. (1) Nuclee: El compuesto activo (eomo compueste libre o sal de éste), 250 mp
de didxido de silicio ¢oloidal (Aerosil®), 1,5 myg de celulosa microcristalina {Avicel®), 70 mg
de goma de celulosa modificada (Ac-Di-Sol®), v 7,5 mg de estearato de magnesiv, (2) Cubierta:
HPMC, alrededor de 9@ mg M}fwacett 9-40 T vy aproximadamente 4,9 mg de monoplicérido de
acilo

Las formulaciones liguidas incluyen, pero no se limitan a, jarabes, emulsiones, gelatina
blanda 1-: liquidos inyeciables estériles, tal como syspensiones o soluciones atuosas o no acuosas.

Para aplicacion parenteral, las soluciones v susponsiones inyectables son particularmente
adccuadas, preferiblemente soluciones acuosas con el compuesto active disuello en aceite de
ricing polihidroxilado.

La presente invencidn proporciona compuestos v fommulaciones jarmacéuticas de cstos
que son ntles en el Tratamie‘?nm de enfermcdades, condiciones vio trastornos modulades por
antagonislas de los receptores vaniloldes VR1.

La presente inveneidn ademas proporciona un mélodo de tratamiento de una enfermedad,
condicidn ylo trastorno modukado por antagonistas del receptor vaniloide a un sujeto de uma

cantidad lcrapéaticamente efectiva de un compuesto ¢ una composicion farmacéutica de la
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presente invencion. El método ¢s particularmente util para enfermedades, cendiciones y/o
trastornos modulados por antagonistas del receptor VR 1.

Enlermedades, condiciones ¥/o irastornos que sen moduladoes per los antagonistas del receptor
vanileide incluysn. pero no se  limilwn @, migrafia, arralpia, neuropatia  diabéiica,
neurodegeneracion, trastorno’ culdnes neurdtico, accidente cercbrovascular, dolor cardiago que

surge debido a un miocardio 1squémice, enfermedad de Huntington, déficit de memoria, funcién

restringida cerebral, esclerosiz laleral amiotrofica (ALS), demencia, hipersensibilidad de la -

vejiga urinaria, incontinencia urinaria. vulvedinia, condiciones pruriticas tales como  prurilo
uremico, sindrome de intestino irritable que incluye enlermedad de reflujo gastroesofisco,
citeritis, ileilis, Olcera duodenal cstomacal, enfermedad intestinal inflamatoria que ingluye
enlermedad de Crohn, enfermedad celiaca y enlermedudes inflamatorias tales COME pancreatilis,
casi como para trastornos respiratorios lales como rinitis alérgica v no alérgica, asma o
enfermedad pulmonar con obstruccion crdnica, irritacion cutinea, oculur o de la mucosa,
dermatitis, ¥ para bastornos no especificos tales como aumento de la fiebre, retinopatia,
espastos musculares, emesis, discinesias o dJepresion. En forma mas especiiica subtipos
miltiples de dolor tales como dolor agudo, erdmico, |]eu1'ﬁpétic¢3 o dolor postoperatorio, asi como
en ¢l dolor debido a nevralgia {por cjemplo, newralgia postherpética, neuralgia irigémina v en el
doler debide a neuropatia diﬁb-:’:tica, dolor dental usi como dolor relacionado con ¢ cancer,
Ademds los antagonistas del VR1 manticnen un beneficio potencial cn ¢t tralamiento de
condiciones que incluyen dotor inflamatorio, por cjemplo, arlrilis v osteoartritis. diabeles,
obesidad, urticaria, queralosis actinica, qu-:—:rqluacamuma, alopeeia, enfermedad de Mcenicre,
linnitus, hiperacusia ¥ trastornos de 1a ansiedad.

El método también es particularmente il para tralamiento del dolor, incontinencia
urinaria, cohiis uleerativa, asma c inflamacion,

Como se seﬁfﬁé con anterioridad, Jos compuestos de la presente invencion v sus sales

Tarmacéuticamente aceptables o solvatos farmacéulicamnente aceptables ticnen  actividad
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antagonista conlra. ¢l receptor vanileide (VRI} v son Otiles para el tralamiente o profilaxis de
determiinadas enfermedades ¢ trastornos mediados o asociados con la actividad del receplor
vaniloide, que inciuven lrusiumos tales como dolor, lilt:)lur ¢rénico, dolor ﬁeﬁmpzilicn, do]nr
postoperatorio, dolor artritico reumaloide, dolor osteoartritico, lumbago, dolor visceral, dolor
relacionado con el cancer, algesia, neuralgia, migrafia, neurepatfas, neuropatia diabética, cidlica,
neuropatia relacionada con el Vill, neuralpia postherpética, fibromialgia, lesidn nerviosa,
isquemia, neurodegeneracidn, accidente cerchrovascular, dolor posterior a un accidente
cerehrovascular, esclerosis miultiple, cnfermedades respiraterias, asma, tos, lrasiormmo de la
ventilacidn pulmonar con obstruccidn cronice (HPCC), trastornos milamatorios, csofagitis,
teastorno de reflujo pastroesofégico, sindrome de intesting irritable, enfermedad intestinal
inflamatoria, hipersensibilidad pélvica, mcontinencia urinaria, cistibs, gquemaduras, psoriasis,
ctnesis, (leera duodenal csrmﬁm:al y prurito,

Por tanto la invencion también proporciona compuestos o sales farmacéuticamenie
aceptables de estos, para utlizar como un principto lerapéulice activo, en parlicular en ¢l
tratamiento o profilaxis de enlermedades o trastornos mediados o asociados con la actividad del
reeeptor vaniloide. En particular, la invencion proporciong un compuesto de la (dmula (1M o sal
farmacéulicamente aceptable de éste para utilizar cn el tratamiento o prefilaxis del dt'lvlﬂr.

La invencion ademas proporciona un métodeo de {ratamicnto o profilaxis de enfermedades
o condiciones mediadus o asociadas com la actividad del receptor vaniloide, en mamiferos que
incluyen humanos, quc comprende ln administracion a) sujeto que sulre de upa cantidad
terapéuticamente elecliva de un compuesty de fu presente invencian,

La invencidn establece &l uso de un compueste de la presenie invencidn o una sal
larmacéuticamente aceplable de éste o un solvate farmiacéuticamente aceptable de ésie en la
fabricacion de un medicamento para el iratamiento o profilaxis de enfermedades o (rastornos
mediados 0 asociados coi la actividad del receptor vaniloide.

El compuesio de la presentc invencion tiene wna pulente actividad analpssicn y
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antiinflamatoria, y la composicion farmacéutica de la presente invencidn por tanto puede
emplearsc para aliviar o mitigar los dolores agudo, crénico o inflamatorio, suprimir la
inflamacion o tratar la incontinencia urinaria (que incluye incontinencia urinaria urgente).

Segun otro aspecto de la presente invencion, también se proporciona un método para
aliviar y/o tratar la migrafa, artralgia, neuropatia diabética, neurodegencracion, trastorno cutaneo
neurdtico, accidente cerebrovascular, dolor cardiaco que surge debido a un miocardio isquémico,
enfermedad de Huntington, délicit de memoria, funcion restringida cerebral, csclerosis lateral
amiotréfica (ALS), demencia, hipersensibilidad de la vejiga urinaria, incontinencia urinaria,
vulvodinia, condiciones pruriticas tales como prurito urémico, sindrome dc intestino irritable
que incluyc enfermedad de reflujo gastroesofdgico, enteritis, ileitis, Olcera duodenal estomacal,
enfermedad intestinal inflamatoria que incluye enfermedad de Crohn, enfermedad ccliaca y
cnfermedades inflamatorias tales como pancreatitis, asi como para trastornos respiratorios tales
como rinitis alérgica y no alérgica, asma o enfermedad pulmonar con obstruccion cronica,
irritacion cutdnea, ocular o de la mucosa, dermatitis, y para trastornos no especificos tales como
aumento de la fiebre, rctinopatia, espasmos muscularcs, emesis, discincsias o depresion. En
forma mas especifica subtipos multiples de dolor talcs como dolor agudo, crénico, ncuropatico o
dolor postoperatorio, asi como en el dolor debido a necuralgia (por cjemplo, neuralgia
postherpética, neuralgia trigémina y en el dolor dehido a neuropatia diabética, dolor dental asi
como dolor relacionado con cl cancer. Ademas en ¢l tratamiento de condiciones que incluyen
dolor inflamatorio, por ejemplo, artritis v osteoartritis, diabetes, obesidad, urticaria, queratosis
actinica, queratoacantoma, alopecia, enfermedad de Meniére, tinnitus, hiperacusia vy trastornos de
la ansiedad.

l.os compuestos de la presente im-'encilén en formas farmacéuticas de dosificacion pueden
utilizarse en la forma de sus sales farmacéuticamente aceptables, y también pueden utilizarse
solos o en asociacion apropiada, asi como en combinacion con otros compuestos

lfarmacéuticamente aclivos.
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Los compuestos de la presente invencién {que incluyen las composicienes ¥ procesos
farmacéuticos utilizados aqui) pu_::df:n utilizarse solos o en combinacion cou ofros agentes
tarmacéuticos en la fabricacion de un mcdicamenlﬁ para las aplicaciones lerapéuticas deseritas
agui.

Meétodos de preparacidn

Los compuestos de {ormula T pueden prepararse ﬁur los esquemas 1, 2, 3, 4 ¥ 5 que se

pregcntan a continuacion.

Esguema |
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Un compuesto de la formula [ puede prepararse por el esquema anterior [ El compuesio
de fdrmula (1) reacciona con el compuesio (2) para formar el compuesto biciclico de formula (3).
El grupo oxo de formula (3) se convirlid a un grupo oxima, por ejemplo por la reaccion con

clorhidrate de hidroxitamma, fomando un compuesto de formuly (4). El grupo oxima del



compuesto de formula (4) se reduce a un grupo amina, formando ¢l compuesto de formula (5). El
compuesto de [ormula (5) es acilado, tal como un formato de la formula (6) X’ CYORP donde X’
como un grupo salicnte (talo como un haldgeno) y R es hidrogeno. alquilo o arilo (por cjemplo,
fenilo) (tal como fenilcloroformato), para formar el compuesto de férmula (7). El compuesto de
formula (7) rcacciona con una amina de formula (8) para formar el compucsto de (6rmula 1.

El compuesto de férmula (1) puede reaccionar con un compucsto de formula (2) en una o
mas bascs orgdnicas adccuadas que incluyen, pero no se limitan a, pirrolidina, morfolina,
piridina o mezclas de estos. El compuesto de formula (1) también puede reaccionar en uno o més
solventes que incluyen, pero no sc limitan a, solventes polares proticos (por cjemplo, metanol,
etanol, isopropilalcohol y mezclas de estos), solventes polares aproticos (por ejemplo,
diclorometano, acetonitrilo, dicloroetano, tetrahidrofurano, dibromometano y mezclas de estos),
y mezclas de estos. Ll compuesto de formula (3) pucde reaccionar con clorhidrato de
hidroxilamina en uno o mas solventes que incAIU)-‘en, pcro no se limitan a, solventes polares
proticos (por gjemplo, metanol, etanol, isopropilalcohol y mezclas de estos), solventes polares
apréticos (por ejemplo, diclorometano, dicloroctano, tetrahidrofurano, dibromometano v mezclas
dc cstos), y mezelas de cstos. El compuesto de formula (4) puede reducirse para formar una
amina de formula (5) en presencia de agentes reductores que incluyen, pero no sc limitan a,
agentes  reductores  cataliticos  (por cjemplo,  niquel-aluminio/hidrégeno, paladio  en
carbon/hidrégeno, platino en carbén/hidrogeno, niquel Raney/hidrégeno o mezclas de estos) y
reactivos de boro (por ejemplo, borohidruro de sodio, cianoborohidruro de sodio, BH;, THF,
BHz-dimetilsulfuro y mezclas de estos).

Ll compuesto de formula (5) puede reaccionarl con un compuesto de {ormula (6) [en
donde RP puede ser alquilo o arilo] en uno o mas solventes adecuados que incluyen, pero no sc
limitan a, solventes polarcs préticos (por ejemplo. metanol, etanol, isopropilalcohol ¥ mezclas de
estos), solventes polarcs apriticos (por ejemplo, diclorometano, dicloroctano, tetrahidro(urano,

dibromometano y mezclas de estos), y mezclas de cstos.



El compuesto de formula (6) pucde reaccionar con un compuesto de formula (8) en
prescnecia de una base que incluye, pero no se limita a, bicarbonato de potasio, carbonato de
potasio, carbonato de sodio, bicarbonato de sodio, trietilamina, hidroxido de amonio, piridina,
alquilaminas y mevclas de cstos, en uno o mdas solventes adecuados, que no sc limitan a,
solventes polares proticos (por cjemplo. mctanol, etanol, isopropilalcohol ¥ mezclas de estos),
solventes polares aproticos (por ejemplo, diclorometano, dicloroetano, tctrahidrofurano,
dibromometano, dimelilsulfoxido, dimetilformamida v mezclas de cstos), y mezclas de estos.

Esquema (U
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El compuesto de férmula | puede prepararse utilizando ¢l csquema anterior 11, El
compuesto de tormula (8) reacciona con el compuesto de férmula (6), donde X' es un grupo
saliente y R" ¢s tal como ¢l definido cn el esquema 1, (tal como fenilcloroformato) para formar cl
compuesto de formula (9). El compuesto de {0rmula (9) reacciona con el compuesto de [Grmula
(5) para producir el compuesto dec formula 1. Alternativamente, un compucsto de formula (97)
puedc rcaccionar con un compuesto de formula (5) para producir el compucsto de formula 1.

El compucsto de formula (8) puede reaccionar con un compucste de férmula (6) (en
dondc X' puede scr un grupo saliente, por ejemplo, haldégeno; RP pucde ser, por ejemplo,

hidrégeno o alquilo) en una o més bases organicas adccuadas que incluyen, pero no sc limitan a,
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pirrolidina, morfolina, piridina o mezclas de estos. EI compuesto de formula (8) también pucde
rcaccionar en uno o mas solventes que incluyen, pero no se limitan a, solventes polares proticos
(por cjemplo, metanol, ctanol, isopropilalcohol y mezclas de cstos), solventes polarcs aproticos
(por cjemplo, diclorometano, acetonitrilo, dicloroetano, tetrahidrofurano, dibromometano y
mezclas de estos), v mezclas de cstos. El compuesto de formula (9) o formula (9°) pucde
reaccionar con un compuesto de formula (5) en uno o mas solventes adecuados que incluyen,
pero no se limitan a, solventes polarcs proticos (por ¢jcmplo, metanol, etanol, isopropilalcohol y
mezclas de cstos), solventes polares apriticos (por cjemplo, diclorometano, dicloroctano,
tetrahidrofurano, dibromometano y mezclas de estos), ¥ mezclas de cstos en presencia de uno o
mds bases organicas adecuadas, que incluyen, pero no se limitan a, trietilamina, piridina,

pirrolidina, morfolina o mezclas de éstas.

Esquema 111
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El compuesto de {6rmula | puede prepararse utilizando ¢l esquema antcrior I1. En este
csquema, el compuesto de formula (10) reacciona con una amina de [6rmula (8) para formar cl
compuesto de formula 1.

Esta reaccion puede desarrollarse en uno o mas solventes adecuados que incluyen, pero
no se limitan a, solventes polares préticos (por cjemplo, metanol, elanol, isopropilalcohol y
mezclas de cstos), solventes polares aproticos (por cjemplo, diclorometano, dicloroeiand,

tetrahidrofurano, dibromometano y mezclas de estos), y mezelas de estos.

Esquema [V

5P
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El compuesio de formula I1, donde R°, R, p v q son tales como los definidos para la

{ormula ITh antenor, puede prepararse por ¢l esquema anterior. IV, El compuesto de formula {4)
se teduce para formar un cdmpuesto de fﬂlrmula' {37, El EDITIDI]ESH) de fc'rrmul:.i (4) pucde
prepararse por €] procedimiento descrito en el esquema [ Il compuesto de formula {37) despudés
reacciona con un conmpuesto de formula (11), donde RP es tal como el definido en ef esquema I,
para formar un compuesto de farmula I1.

El compuesto de formula (4) puede reducirse para formar una aminga de férniala (57 en
presencia de uno o mas agentes reductores gue incluyen, pere no se linlitan a, agentes reductores
cataliticos {por ejemplo, niquel-aluminic/hidrogeno, paladio cn carbén/hidrégeno, platino en
carbon‘hidrégeno, niquel Raney/hidrdgeno o mezelas de estos) ¥ reactivos de bora (por cjemplo,
borohidrure de sodio, cianoborohidruro de sodie, BH,, THF, BHa-dimetilsulfure v meaclas de
cstus).

El compuesto de [ormula {57) puede reaccionar con el compuesto de féroula (11) [en
donde R" puede ser alquilo o arilo] en uno o mas solventes adecuados que incluyen, pere no sc
limitan a, solventes polares priticos (por ejemplo, metanol, ctanol, isopropilalcohol v mezelas de
estos), solventes polares aprdticos (por ejemplo, diclorometano, dicloroetano, tetrahidrofurano,
dibromometuno y mezelas de ¢stos), ¥ mezelas de estos para fonmar un compueste de formuda £l

Esnjuctmﬁ V



El compuesto de formula [I, donde R’, R*, p y q son tales como los dcfinidos para la
tormula IIb anterior, puede prepararse por el csquema anterior. V. El grupo oxo en el compucsto
de formula (3) se reduce para formar un compuesto de formula (13), que es convertido a un
compuesto de formula (14) (por cjemplo, con acctamida). Ll compuesto de formula (14) sc
hidroliza para formar un compuesto de {ormula (15). El compuesto de formula (15) después
reacciona con un compuesto de formula (11) (mostrado en ¢l esquema 1V) para formar un
compuesto de formula 11,

El compuesto de formula (3) puede reducirse para formar un compuesto de formula (13)
en presencia de uno o mas agentes rcductores que incluyen, pero no sc limitan a, apgentes
reductores cataliticos (por ejemplo. nigquel-aluminio/hidrégeno, paladio ¢n carbén/hidrdgeno,
platino en carbén/hidrogeno, niquel Raney/hidrogeno 0 mezclas de estos) y reactivos de boro
(por ejemplo, borohidruro de sodio, cianoborohidruro de sodio. BHs-tetrahidrofurano, BH;-
dimetilsulfuro y mezclas de estos). La reduccion puede realizarse, por ¢jemplo, en uno 0 mas
solventes polares aproticos, por ejemplo, diclorometano, dicloroctano, tetrahidrolurano,
dibromometano o mezclas de estos.

El compuesto de formula (13) puede reaccionar con acetamida para formar un compuesto

dc formula (14), por ejemplo, cn presencia de acetonitrilo y dcido sulfarico. El compuesto de
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formula (14) puede hidrolizarse en presencia dc una base (que incluye, pero no se limita a,
bicarbonato de potasio, carbonato de potasio, carbonato dc sodio, bicarbonato de sodio,
trietilamina, hidréxido de amonio, piridina, alquilaminas y mezclas de estos) o un acido {que
incluye, pero no se limita a. dcido clorhidrico, acido trifluoroacético y mezclas de estos).

Alternativamente, el compuesto de férmula (3) puede scr convertido dircctamente al
compuesto de férmula (135), por ejemplo, someticndo ¢l compucsto de formula (3) a aminacion
reductora. La aminacion reductora puede realizarse en presencia de uno o mas agentes reductores
que incluycn, pero no sc himitan a, borohidruro de sodio, cianoborohidruro de sodio,
triacetoxiborohidruro de sodio, boranos v mezclas de cstos. La aminacion reductora pucde
realizarse cn presencia de amoniaco, acetato de amonio. cloruro de amonio, amoniaco liquido y
cualquier mezcla de estos.

El compuesto de I6rmula (15) puede reaccionar con el compucsto de formula (11) [en
donde RP puedc ser alquilo o arilo] en uno o mas solventes adccuados que incluyen, pero no se
limitan a, solventes polares proticos (por ejemplo, metanol, ctanol, isopropilalcohol y mezclas de
cstos), solventes polares apréticos (por ejemplo, diclorometano, dicloroetano. tetrahidrofurano,
dibromometano y mezclas de cstos), y mezclas de estos para formar un compuesto de formula I1.

Esquema VI

(Rs)n\ 1 R3 (RD)“\ ko R
I S + RO o . | S R*
= R / R2
XH R! X R
(16) (n (18) 3

El compucesto de tormula (3) puede prepararse utilizando el esquema anterior VI, En este
esquema para la preparacion del compucesto de formula (3) puede utilizarse en combinacion con
el esquema V, o en lugar del método de preparacion del compuesto de formula (3) presentado en
¢l esquema 1.

El compuesto de tormula (16) reacciona con un compuesto de férmula (17) (que puede
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ser un dcido o éster acrilico), donde RP es tal como el definido en ¢l esquema | anterior, para
formar el compuesto de féormuta (18). El compuesto de formula (18) se transforma en un anillo
ciclico para formar un compuesto de tormula (19).

El compuesto dc férmula (16) puede reaccionar con el compuesto de formula (17) en
presencia de una basc que incluye, pero no sc limita a, bicarbonato de potasio, carbonato de
potasio, carbonato dc sodio, bicarbonato de sodio, trictilamina, hidroxido de amonio, piridina,
alquilaminas y mezclas de estos. La reaccion puede desarrollarse cn uno o mas solventes que
incluyen, pero no se limitan a, solventes polares préticos (por ejemplo, melanol, ctanol,
isopropilalcohol ¥ mezclas de estos). solventes polares apréticos (por ejemplo, diclorometano,
dicloroetano, tetrahidrofurano, dibromometano, dimetilsulfoxido, dimetilformamida y mezclas
de cstos), ¥y mezclas de estos.

Pueden elaborarse sales de adicion dcida de los compucstos descritos aqui por medio de
los procedimiento conocidos cn la téenica.

EJEMPLOS
Compuesto intermedio 1: dcido ciclobutilideno acético
Paso 1: Acetato de metilciclobutilideno
A una solucién de iluro de metoxicarboniltrifenilfosfonio (18 munol, 6,1 g) en benceno (45 mi)
sc le ailadio ciclobutanona (36 mmeol) y se llevo a reflujo durante 2 dias. Sc enirio la rcaccion y
al afiadir pentano (20-40 ml} el producto precipitd como un sélido blanco después de
refrigeracion.
Paso 2: Acido ciclobutilideno acético
Sc hidrolizé el acetato de metilciclobutilideno en metanol: NaOH 2N (1:1). Después de
neutralizaciéon con HCI 6N y extraccion con acetato de ctilo se obtuvo el dcido deseado como un
s6lido blanco.

Comgpuesto intermedio 2: 1-metil-11-indazol-4ilcarbamato de {enilo

Paso 1: 4-nitro-1 H-indazol

“s
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Se agitd una solucion de 2-metil-3-nitroanilina (I mmol) en acido acélico a temperatura
ambicnte vy se afiadio nitrite de sodio (1,1 mmol) a la mezcla de reaceion. Se agito la mezcla de
reaccion a temperatura ambicnte durante 5 horas. La mezcla de reaccion se vertid en agua y sc
neutralizé con amoniaco. El producto precipitd, se Nlird y lavé con agua, Lucgo se purificd por
cromatogralia de columna para obtencr el compuesto deseado como un solido amarillo palido.
RMN 'H (DMSO- d¢): 8 7,57-7,68 (1H, (. J= 8,1Hz); 8.06-8,12 (1H, d, J = 8,4Hx); 8,13-8,22
(1H, d,J = 7.8Hz); 8,51-8.57 (1H, s); 13.80-14,04 (1H, s)

Paso 2: I-metil-4-nitro-1H-indazol y 2-metil-4-nitro- 1 H-indazol

Sc enfrio una solucién de 4-nitro-1H-indazol (I mmol) en DMF hasta 0 °C v sc afladio carbonato
de potasio (1.2 mmol)} a la mezcla de reaccion. Sc afiadieron gotas de yvoduro de metilo a la
mezcla de reaccion a 0 °C. Se agité la mezcla de reaccion a 0 °C durante 1 hora y luego sc agité
a temperatura ambiente durantc 15 horas. La mezcla de recaccion se filtro, diluyd con agua y se
extrajo con acctalo de etilo. La capa de acetato de etilo se lavd con solucion saturada de salmuera
v agua. La capa de etilo sc secod sobre sulfato de sodio anhidro v se evapord bajo vacio. El
producto crudo se purificoé ¢n una columna para obtener ambos isémeros,

RMN 'H (DMSO-dg) para el isémero de 1-metil: § 4,16- 4,23 (3H, s); 7.61-7.72 (1H. t, } =
8.1Hz); 8,14-8.21(1H. d, i = 7,21z); 8,22-8.31(1H, d, ) = 8,411z); 8,46-8,55 (1H, 5)

RMN 'H (DMSO-ds) para el isdmero de 2-metil: & 4,29 (3H, x); 7.47-7,52 (1H. t, J = 8,1Hz);
8,17-8.18(1H, d, J = 7.2Hz): 8.20-8,1 1(1H. d, J = 8,4Hz); 8,87 (11, s)

Puso 3: 1-metil-1H-indazol-4-amina

Una solucion de 1-metilo—4—nitro- | H-indazol en etanol sc hidrogené cn presencia de Pd 10 %/C
a 60 psi durante 20 horas. La mezcla de reaccion s¢ [iltr6 a través de celite. Ll filtrade sc
concentro bajo vacio y sc purificé ¢l residuo mediante una columna.

RMN 'H (DMSO- dy): 6 3,90 (3H, s); 5,76 (2H, s); 6,13 (1H, d, J = 7,5 Hz); 6,63 (1H. d, J =
8.4Hz); 7,02 (1H, t, I = 7,61z) ; 8,03 (1H. s).

Paso 4: 1-metil-1H-indazol-4ilcarbamato de fenilo

.
"~
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Una solucion de cloroformato de fenilo (1,1 mmol) en eloroformo se enftié a ¢ °C, se afadieron
gotas de 1-metil-1H-ndazol-4-amina en THF seco a la mezela de reaceion a 0° C. Se afiadio
pindina {1 mmol) a la mezéla de reaccion. Sc agﬂtﬁ la mezcla de reacciom a 0 °C duranie 30
Minutos v luego se agilo a lemperatura ambiente duranie 15 horas.

La mezcla de reaccion se concenird bajo vacio para retirar ¢l exccso de solvente. BY residuo se
pasd por wna columna de purificacion para oblener el carbamato puro.

RMN 'H {DMSO- dg): & 4,02 (3H, s); 6,75 (1H, d}, 7,14 (1H, 1),7,25-7.55 (6H, m'}; 8,39 (TH, sk
10,48 (1H, 5 |

Compuesto intermedio 3: Clorhidrate de (+) 4-amino-3 . 4-dihidro-espiro-2H- | -benzopiran-2.1°-

ciclobutano

Faso I 3, 4-Dihidroesplro-f 2H - 1-benzopirann-2, 1 “ciclobutana-4-omi:

“Se Hevo a relluyjo una solucion de 27-hidroxi acetolenona (10 mmol}, ciclobutanoma (10 mmol} ¥

pirroliding (20 mmol) durante 15 horas en metanol. Luego la mezela de reaccion se enlrié a
tenperatura ambiente v se concentrd bajo vacio. Se disolvio € residuo en accrato de etilo y se
lavé con NaHCOs saturado seguido por HCLON. 8¢ scpard la capa de HCI y se basified hasta pH
9.El producto sc extrajo con acetato de etilo. Lucgo sc separd la capy orgdanica, se sccd sobre
Nap80y anhidro, v se concentrd bajo vacio pata obtencr el producto deseado en rendimicnio
chantitative.

Paso 1 3 4-Dihidro-4-fhidroxiimino-espive-{ 2H]-I-benzopirana-2 1 -ciclobutano:  Una
solucidn  de 3,4—Dil1_fdmespim-[EH]-] -benzopirano-2,1°-ciclobutano-4-ona: (10 mmol) ¢
hidroxilamina. Se Hevd a retlujo una mezcla de HC (15 mmol) en etanol (20 ml) durante § horas
en presencia de hidrdxido de sodio (50 mmol en 5§ ml agua). La mezcla de reaccion sc dejé
enfriar hasta temperuura ambiente ¥ se tratdé con NHyC1 saturadoBl 3.4-Dihidro-4-
{hidroxiinino}-cspiro-[ 24f]-1-benzopirana-2,1° -ciclobutano ‘SG separd €n 1o forma de un
precipitado. Luego se filiré v se lavd con agua,

Poso HI- Acide d-amino-3, 4-dibidro-espiro-2H-1-Berzopiran-2,1 -ciclobutano-triffuoroacético

P
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A una solucion de 3.4-dihkidro-4-(hidroxiimine}-espiro-| 2H]-1-benzopiran-2, 1 "-ciclobulane (0.5
g) in etanel {10 mi} y NaCGH acuoso (2 N, 10 ml), se le aftadid aleacion Ni-aAl (0,75 ). Luego la
suspengion sc agitd a ten-'upemm:ra ambiente duruntc- 15.hurus. Luego se filird ia mezcla de
reaccion a través de un lecho de Cehile v se lavd con elanol. Se evapord el etancl v se disolvié el
residug en THF y se wrald con anhidodo BOC (I,SI eq.),Luego el compuesto deseado se extrajo
cn acclato de ehlo. Luego se separd la capa orginica, se seco sobre NasS(y anhidro, ¥ se
concentro bajo vacio para obtener un residuo. Sc disolvio el residuo en diclmminelun:.‘l v se (Tatd
con acido triflucroacético a tomperatura amhieqte “durante 24 horas. El solvente y acido
trifluorcacético se evapord bajo vacio para obtencr ¢l acido 4-amino-3 4-dihidro-espiro-2H-1-
benzopiran-2,1-ciclobutane-trifluoreacético deseado en rendimiento cuantitativo. |

RMN 'H (DMSO-ds): 6 1,67 - 1,2,36 (8H, m); 4,57 (1H, m); 6,85 (1H, d. J = 8.1 Hz); 6,98 (1H,
t, ] =8,1 Hz}; 7,26 (1H, d, J =84 Hz);, 7.59 (1IL d, J=7,5 HZ): 8,73 {3H, b}.

Compueslo inlermedio 4 8-cloroisoquinolin-5-amina

Paso 1 8—Cloroisoguineling

A una solucion de ¥-aminoisoquinoling (J Med, Chem, 2005,48 744-32) (1 mmol) en zic-idu'

clorhidrico concentrado se le affadié una selucion de nitrito de sodio {1,2 mmaol) en agua. Se
llevd a cabo una diazotizacion EL-G' 2, Se aiiadio und solucidn de sal de diazomo 4 una solucidn
de cloruro cuproso en acido clothidrico concentrado g @ “C. Se calenld hasta temperatura
ambienie la soluciim fria ¥ se agitd a esta temperatura durante 3 horas. Despuds de 3 horas, se
calentd la solucidn a 60 “C durante 30 minutos. Se basificod la mezela de reageidn y se exirajo
con éter die-lﬂicu: El éter se lavé con ‘élC.idD sulitirico comcentrado frio v salmuera. El éier se seco
sobire sulfato de sodio anhidro y se evapord bajo vacio. B residuo crudo se pasd por una eolumna
de purificacidn para obtener un liquide amariilo patido,

RMN 'H (DMSO- d): 87,73 = 7,85 (21, m), 793 — 7,95 (1H, 4, 1= 5,7 Hz); 7,98 - 8,01 {I1H, d,

J= T8 Hz) 8,64 =866 [1H, d. ] =54 Hz); 9,55 (1H, s).
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Pase 2 S-clory-3-nifroisoguinoling

A una solucion de 8-cloroisoquinelina {1 mmol} en acido- sulfirico concentrade a 0 °C se le
afiadid nitrato de potasio (1,1 mmol). La mexcly de reaccién se calentd hasta temperatura
ambicnte ¥ se agitd a esta temperatura ambiente durante 5 horas. Se basificd la mezcla de
reaccion. Bl solido precipitado se pasd por una ¢olumna de purificacion para obtener un solido
amarillo palido,

RMN TH (DMS- d): & 7.76 — 7,79 (111, d. T = 8,4 Hz): 8,48 — 8,51 (1H, d, J =~ 8,4 Hx); 8,53 -
8,55 (1FL. d, J = 6 Hz); 8,86 — 8,88 (1H, &, 1 =63 Hz), 9.84 (1H, s)

Paso 3. S-cloroisoguinolin-3-antina

A una solucidn de 8-cloro-3-nitroisoguinelina (1 mmoi) ch dcido acético se le afiadio polvo de
zine {10 mmel). La mezela de reaccion se llevd a reflijo durante 5 horas. La mezela de reaccion
se cnfrio hasta temperatura ambiente v se filtrt o ‘tr:ewés de un leche de Crelilt:, Se concenird bajo
vacio el filtrado para obtener ¢l compuesto deseado.

RMN 'H (DMSO- d): 86,22 (2H, bs); 6,81 — 6,84 {1H, d, J = 8,1 Hek 7,45 =748 (1H. d, ] =
8,1 Hz); 8,01 — 5,03 (14, d, J = 3,7 Hz); 849 - 8,51 (11, d, ] = 6 Hz); 9,36 (111, 5}

Coinpuesto intermedio 5: 1-matiloisoquinolin-S-amina

Payo 1 T-metil-3-nitroisoguinoling

A una solucion de [-metil-lsogainoling (Aldrich) en dcide sulfirice concentrado a ¢ °C se le
afladid nitrate de potasio (1.1 mmol). Se calenld la mezela de reaccion hasta temperatura
aminenle y se agild a femperaiura ambiente durante 5 horas, Se basificd la mexela de reaceion, B
sdlido precipitado s¢ pasé por una columna de purificacion.

R-MN ‘H{DMSO- di): 52,98 (3H. ), 7.84 - 7.89 (1H, 1,1 = 7,9 Hz); 8,08 — 8,10 (1H, d, T = 5,4
Hz): 8,57 - 8,60 (ZH, m); 8,06 - 8,69 (1H. d, ] = §,4 Hz)

Pase 2! -metiloisoquinolin-3-amina

Uma solucion de !-metil-3-nitroisoquinclina cn etanol s¢ hidropené co presencia de 10 % de
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paladio en carbon a 60 psi durante 4 horas. Se filtrd la mexcla de reaccion a través del lecho de
Celite. Filtrado se concentrd bajo vacio para obtener el compuesto deseado como solido amarillo
pilide,

RMN "H (DMSO- di): 62,78 (3H, s); 5,91 (2H, bs): 6,85 (1, m); 7,30 (2H, m): 7,79 (1H, d);
§18=-8.19(1H,d, ] =39 Hz)

Compuesto intermedio 6 Tieno-[2.3-g]piridin-3-amina

Se prepard ticno-| 2.3-¢]pinidin-3-amina como s¢ deseribe en la W 2006/0631 78

ﬂicn{n]o 1o (a1 -43. 4-Dihideo-1 " -(mehlolespiro—| 24-1-benzopirano-2.4° -pineridin|-4-il1-3-

{isoquinolin-5-1lyurea

Paso 1 3.4-Dihidro-espiro-1 -metit-2H- I-benzopirano-2, 4 -piperidin-4-ona: Una solucion de 2'-
hidroxi-acctofenona (10 mmel}, N-melilpiperidena (10 mmol) ¥ pirrelidina (20 mmaol} en
metanol se Nevé a reflujo duranle 15 horas. Después se enfrio la mezcla de reaccién a
temperatura ambignte ¥ s¢ coneentrd bajo vaclo. Se disolvia el residuc en acelalo de etilo Y 5¢
lavd con NaHCO; saturado ¥ luego con HCI 6N, Se separd la capa de HCI v s basificd hasta pH
9. El producto se extrajo con acetato de alilo. Se separd la capa orgdnica, se sced sobre NusS0,
anhidre ¥ se concentrd bajo vacio para obtener ¢ producto deseado en rendimicnto cuantitative.
RMN "H (CDCL): & 1,76 (2H, m. CHa); 2,04 (2H,-m, CHy); 2,33 (3H, s, CH3); 2,43 (2, t, T =
IT,03; 2,60 (2H, m, CHoY; 2,72 (2H, s, CHz) 7.22 (2H, m, 2 x ArH); 7,50 (1H, m, AddT) 7.86
(IH, dd, J=2,1 v $,4 Hz).

Pase) . 3.4-Dikidro-4-fhicroxiiming)- 1 netil-espivo-f2H]- 1 -benzopirano-2,4 -piperidina: Se
levd a reflujo una solucidn de 3,4-dthidro-espiro-1 '-benznpi‘ran-lél‘-piperidi11—4—onﬂ, (10 mmol) ¥y
corhidrate de hidroxilamina (15 mmol) en etanol (20 ml) durante 3h horas en prescncia de
hidroxide de sodio {50 munol en 5 ml agua). Luege la mezcla de reaccion se dejo enfriar hasia la
temperatura ambisnte y se tralo con NFHLCl saturade. Ta 3.4-dibidro-d-(hidroxiiming)-1 -metil -
espims[zl-l]-l-bmzﬁ_piran~2,4’-piperidina separada en la forma de un precipitado. Lucgo se (ilird

v 8e lavd con agua.
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RMN 'H (DMSO- dg): & 1,57-1,77 (4H, m, 2 x CH,); 2,19 (3H, s, CH3); 2.28 (2H, t, J = 9,9);
2,46 (2H, m, CHy); 2,76 (2H, s, CH3); 6,91 (2H, m, 2 x ArH); 7,26 (1H, m, ArH); 7,74 (1H.d, J
= 7.8 Hz); 11,29 (1H, s,0H).

Paso Il (£) Ditrifluoroacetato  (2TFA) de 4-umino-3,4-dihidro-4-espiro-1"-metil-2H-1-
benzopiran-2,4 -piperidina; A una solucidon de 3.4-dihidro-4-(hidroxiimino)-1’-metil-cspiro-
[2H]-1-benzopiran-2.4°-piperidina (0,5 g) en etanol (10 ml) y NaOH acuoso (2 N, 10 ml) se le

afiadio aleacion de Ni-Al (0,75 g). Lucgo la suspension se agité a lemperatura ambiente durante

IS horas. Luego se filtro la mezcla de reaccion a través de un lecho de Celite y se lavo con ctanol.

Se evapord el etanol v se tomo el residuo en THF ¥ se traté con anhidrido Boc (1.5 eq.). l;uego el
compuesto deseado se extrajo en acetato de ctilo. Luego sc separd la capa organica, se secd sobre
Na;SO, anhidro, y se concentré bajo vacfo para obtener un residuo. Se disolvio el residuo en
diclorometano y se traté con acido trifluoroacético a temperatura ambiente durante 24 horas. El
solvente y dcido trifluoroacético se evapord bajo vacio para obtener el ditrifluoroacetato de 4-
amino-3,4-dihidro-4-espiro-1’-metil-2H-1-benzopiran-2.4 -pipcridina  descado en rendimiento
cuantitativo,

RMN 'H (MeOH- dy): 51,81-2,15 (SH, m, 2 x CHyy CH); 2.30 (1H, dd. J = 13,2 y 6.6 Hz, CH),
2,84 (3H, s, CH;); 3,07 (1H. m, CH); 3.25 (1H, m, CH); 3,41 (2H, m, CH»); 4,61 (1, dd, J= 6,9
y 11,1 Hz, CH); 6,96 (2H, m, 2 x ArH); 7,24 (1H, 1, ] = 7,5 Hz, Arl); 7.37 (1. d. ] = 8,1 Hz).
Paso  11: () 1-{3,4-Dihidro-1 -(metilo)espiro-{ 2H-1-benzopirano-2.4 '-piperidin]-4-il }-3-
(isoquinolin-3-iljurea: Una solucion de N-(5-isoquinolinil)carbamato de fenilo (1 mmol) ¥
ditrilluoroacctalo de 4-amino-3.4-dihidro-4-espiro- | *-metil-2H-1-benzopiran-2 4’ -piperidina (1
mmol) en DMSQ se agito cn presencia de una base tal como trietilamina (2 mmol). Se aiadicron
unas pocas gotas de agua en la mezela de reaccidon. Asi precipitd la urca deseada, ésta se filtré v
lavé con agua.

RMN 'H (MeOH- d): 61,62-1.87 (SH, m. 2 x CHyy CH): 2.12-2.34 (5H, m, 2 x CH y CHy);

Q
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2.56 (3H, m, CIH y CHy); 5,08 (1H, dd, J = 6,6 v 10.8 Hz, CH); 6,73 (1H, d, J = 8,4 Hz, ArH);
6,84 (1H, t.J= 7,8 Hz, ArH); 7.08 (1H, t, ] = 7.5 Hz, Arll); 7.29 (1H, d, J = 7.8 Hz, ArH); 7.59
(1H, (I =7.8 Hz, AtI); 7,78 (11, d. ) = 7.5 Hz. ArH); 7,84 (1H. d, J = 6,3 Hz, ArH); 8.09 (1H,
d,J=17,5Hz, ArH); 8,36 (1H, d, ] = 6,0 Hz, ArH); 9,13 (1H, s, ArH),Punto dc fusion: 130 °C;
IR (KBr): 3341, 1698, 1551, 1234, 757.

Los compuestos de los ejemplos 2 se claboraron segun el método descrito en el ejemplo 3
utilizando sustratos apropiadamente sustituido en R'-R’.,

Ejemplo 2: ($)1-(2°.3.3°.4.5° 6’ -Hexahidroespirg-[2 -1 -benzopirano-2.4° -pirano]-4-il)-3-

(isoquinolin-3-il)urea

Paso I: 2°,3.3".4,5,6 -Hexahidroespiro-f2H]-1-benzopirano-2.4 "-[4H [ pirano-4-ona:

Paso il 2'.3.3°.4.5 .6 -Hexahidro-4-(hidroxiimino)-espiro-{ 2H]- | -benzopirano-2.4 -
[4H]pirano:

Puaso HI: ()4-Amino-2"3.3".4,5 "0 -hexahidroespiro-{2H[-1-benzopirano-2,4 - [4H]-pirano.
RMN 'H (CDCl3): 61,68 = 1,90 (7H, m); 2,17 (1H, dd. J = 6,3 v 13,2 Hz); 3,76 — 3,88 (3H, m);
3,98 —4.14 (2 Hm); 6,91 (1H. d, J = 8,1 Hz); 6.99 (1H, 1, J = 6,0 Hz); 7,21 (1H, , 1 = 6,9 Hz);
7.48 (1H, d,7.8 Hz).

Paso Iv: (£)1-(2'.3,3 4,56 -Hexahidroespira-{211-1-benzopirano-2,4 -pirano J-4-il)-3-
(isoquinolin-5-iljurea

RMN 'H (CDCly): 81,72 — 1.85 (5H, m); 2,28 (1H, dd, J = 6,6 v 13.5 Hz); 3,61 — 3.79 (4H, m);
5,05 (1H, m); 6,87 (1H, d. J = 8,1 Hz); 6,94 (1H, , J = 7.2 Hz); 7.01 (1H, d, ) = 8,4 Hz); 7,19
(1M, t, 0 =75 Hz); 735 (1H, d,J =78 He); 7,63 (1H, t, J = 7.5 Iz); 7.77 (1L, d, J = 8.1 Hz),

793 (1H,d, =63 Hz); 836 (1H,d, J = 7,5 Hz); 8,55 (1H, d, ] = 5,7 Hz); 8.73 (1H, s). 9.29 (iH,

s); Punto de fusion: 220°C; IR (KBr): 3323, 1635, 1560. 1483, 1236, 753.
Ejremplo 3: (£)1-(3.4-Dihidro-cspiro-[2H-1-benzopirano-2,1°

iljurca

-ci¢lobutang]-4-i1)-3-(isoguinolin-3-

5
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Paso L - 3.4-Dikidro-espirof{2H-{-henzopirano-2.1 -ciclobutano-4-vnaf: Una solucion de 2°-
hidroxi-acetofenona (10 mmoD),ciclobutanona (10-20 nunol} v pirroliding (20 mmol} cn metanol
se agito a temperalura mnbicnte durante 15 horas. Sc retird el solvente bajo vacio. Se disolvid el
residuo en acetato de elilo ¥ se lavd con HCL 6N, Sc separd la capa orgfnica, se secd sobre
NazSCy anhidro vy se concenurd bajo vacio para obtener el producto crudo que se purificd
pasiuidolo por una colunna eromalografica para conseguir el producto deseado como un aceite
amarilio.

RMN M (CDCLY: 1,66 — 1,79 (TH. m); 1,86 — 1,99 (1H. m); 2,13 — 2,21 (2H, m}; 2,28 — 2,39
(2H, m): 2,90 (2H, s); 6.96 = 7.02 {ZH, m); 748 (1H, t, } = 7.5 Hz); 7,85 (1H, d, 1= 7,8 Hz).
Pase 1 3,4-Dibidro-4-(hidroxiimine)-espivof 2H-1-benzopiranc-2, 1 -ciclobutann]: se sinlelizd

utilizando el proceso deserito en el paso-11 del ejemplo 1

RMN“H (CIICIY: & 1,70~ 1,79 (1M, m); 1.82 = 1,97 (111, m); 2,07 — 2,15 (211, m); 2,22 — 2,37

{2H, m); 3,07 (211, s); 6,89 =695 (2H, m); 7.25- 730 (2H, m}; 7,77 (1H.d, T = 8,1 Hxz).

Pasa I Clorhidrato de 4-amino-3.4-dilidro-espiref2H-f-benzopivano-2, 1 -ciclobutana ] se
sinfetizé utilizando ¢l proceso desenito en el pasa-lﬂ del gjemplo 1

RMN 'H (DMSO-ds): 6 1,67-2,36 (8H, m); 4,57 (111, m); 6,85 {1H, d. T = 8.1 Hx} 6,98 (11, 1, J
=8, Hz); 726 (1H, d. T = 8.4 I1z);, 7.539 (IH,d. T = ?j ‘Hz); 8.73 (31, b).

La amina se resolvid utilizando dcido R v S-mandéiico en acctoniinlo para dar {-) 4-amine-3,4-
dihidro-espiro-2H-1-benzopirano-2, 17 ciclobutano ¥ | (+)  4-amino-3,4-dimdro-espiro-2H-1-
benzopirane-2,1°-ciclobutano, respectivamente.

RMN '5 {DMBO-ds) para la (-} amina; & 1,56-1,82 (3L, m}; 1,93-2,14 (3H. m); 2,24-2,36 {(2H,
m); 3,83-3.89 (3H, m); 6,70 (1H, d, 1= §,1 Hz); 6,84 (1. t. ] = 8,1 Hz); 7.06 (IH, 1, } = 8,4 Hz);
7,50 (1H, d, T = 7,5 Hz). Esle compucste ticue configuracion R [Ref Tetrahedron 35 (1999)
7355-7562]

RMN 'H (DM3C-es) para la (+) amina: & 1.58-1,82 (3H, m; 1,97-2.16 (31, m): 2,24-2,36 (2H,
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m); 3,89-3.94 (1H, m); 6,70 (1H, d, J} = 8.1 Hz); 6.85 (1H, 1, ] = 8,1 Hz); 7.07 (1H, t, ] = 8,4 Hz),
7.50 (1H, d, J = 7.5 Hz). Este compuesto tienc configuracion S [Ref Tetrahedron 55 (1999)
7535-7562)

Paso 1IV: (&) 1-(3.4-Dihidro-espirof2H-1-benzopirano-2.1 -ciclobutanoj-4-il)-3-(isoquinolin-5-
ilJurea: se sintetizé utilizando el proceso descrito en el paso-1V del ejemplo 1.

RMN "H (DMSO-de): 61,73 — 1,97 (3H, m); 2,15 = 2,32 (4H, m); 2,42 (1H, m); 5,02 (1H, m);
6,82 (1H, d,1 =78 Hz); 6,93 (1H, t, J =69 Hz); 7,04 (1H, d. J = 8,1 Hz); 7,18 (1H, 1, T = 7.2
Hz). 731 (1H, d, ) =72 Hz); 7.62 (1M, t, 1 = 7.5 Hz); 7,77 (IH, d, J = 8,1 Hz); 7.94 (1H,d, J =
6,0 Hz); 8,39 (1M, d, J = 7.5 z); 8,56 (IH, d. J = 0,0 Hz): 8,74 (1H, s); 9,29 (1H, s); Punto de
lusién: 246°C; IR (KBr): 3326.3277,1627,1563,1239,753.

Clorhidrato de () 4-amino-3.4-dihidro-espiro-[2H-1-benzopirano-2,1°-ciclobutano] se resolvid
como sc describié en el paso [l del ejemplo 3,y se reacciond con ¢l carbamato apropiade para
formar los compuestos descritos cn el ejemplo 4 vy ejemplo S

Ejemplo 4: (+)1-(3.4-Dihidro-espiro-[2/{-1-benzopirano-2,1’ -ciclobutano]-4-il)-3-(isoquinolin-5-

iljurea

RMN 'H (DMSO-d;) para la sal de clorhidrato: 6 1,72 ~1,98 (3H, m); 2,08- 2,50 (5H, m); 5,03
(1H, m); 6,80 (1H, d. ) = 8,1 Hx); 6,91 (1H, ,) =72 Hz); 7.14 (1H, ,J =75 Hz): 7.29 (1H. d,J
= 7,5 Hz); 7.59 (1H, bm); 7,93 (1H, t, J = 8,1 Hz); 8.10 (1H, d, T = 7,8 Hx); 8.72 (3H, bm).9.60
(1H, s). 9,80 (1H, s)

RMN 'H (DMSO-d) para la sal de sultato: 61,72 — 2,00 (3H, m); 2,08- 2,50 (5H, m); 5,02 (1H,
m); 6,81 (1H, d. J = 8.1 Hz): 6,93 (iH, ¢, ] = 7.2 Hz); 7,10-7,18 (2H, m); 7.30 (1H, d, ] = 6,8
Hz), 7,96 (1H,t, ) = 8,1 Hz); 8,15 (1H, d, J = 7.8 Hz); 8,44 (1H,d, ) = 6,3 Hz); 8,66 (1H,d, ] =
7.8 Hz); 8,73 (1H, d, J = 6,3 Hz); 9.10 (1H, s); 9.83 (1H, 5)

IR (KBr): 3275, 3072, 2926, 1643, 1556, 1315, 1276, 1179, 1037, 866, 805, 755.

{a]=+54 a + 57°(c = 1. metanol)



Ejemplo 5: ()1-(3.4-Dihidro-espiro-[2/-1-benzopirano-2.1  -ciclobutang]-4-il)-3-(isoquinolin-5-
ijurea
RMN "H (DMSO-ds) para la sal de clorhidrato: 81,72 —1,98 (3H, m): 2,08- 2,50 (5H, m); 5,03

(1H, m); 6,80 (1H, d. J = 8,1 Hz); 6,91 (1H, t,J =72 Hz);: 7,14 (1H, 1, J = 7,5 Hz); 7,29 (1H. d,]
= 7,5 Hz); 7.59 (1H, bm); 7,93 (1H. t, J = 8,1 Hz); 8,10 (1H. d, ] = 7.8 Hz); 8,72 (3H, bm).9,60
(1H, s); 9.80 (1H, s)

RMN 'H (DMSO-d,) para la sal de sulfato: §1,72 - 2,00 (3H, m); 2,08— 2,50 (SH, m); 5,02 (1H,
m); 6,81 (1H, d, J = 8,1 Hz); 6,93 (1H, 1, J = 7.2 Hz): 7,10-7.18 (21, m); 7,30 (1H, d. J = 6,8
Hz); 7.96 (1H, t, J = 8,1 Hz); 8,15 (1H, d. ) = 7,8 Hz); 8.44 (1H, d, J = 6,3 Hz); 8.66 (1H, d, ] =
7.8 Hz); 873 (1H, d, ] = 6.3 Hz); 9,10 (1H, s); 9,83 (1L, 5)

IR (KBr): 3275, 3072, 2926, 1643, 1556, 1315, 1276, 1179, 1037, 866, 805, 755.

[¢]*= +54 a+ 57°(c = 1,metanol)

Sc elaboraron los compuestos 6 a 30 segun ¢l método descrito en ¢l gjemplo 3, utilizando un
carbamato apropiadamente sustituido.

Ejcmplo 6: (£) 1-(3.4-dihidro-cspirol 2 H-1-benzopirano-2. 1’ -ciclobutano}-4-il)-3-(8-

cloroisoquinolin-5-il)urea

RMN 'H (DMSO-dg): & 1.71-1,98 (3H, m); 2,10 = 2,45 (SH, m); 5,02 (VH, m); 6.82 (1H, d, J =
8.4 Hz): 6.92 (1H, t, ] = 6,9 Hz); 7,07 (1H, d, J = 8.1 Hz); 7,17 (1M, t, § = 7.2 Hz): 7.31 (1H, d. ]
= 7,5 Hz): 7,77 (1. d, ] = 7.5 Hz); 8,02 (1H, d, J = 6,0 Hz); 8,38 (1H, d, J = 8.4 Hz): 8,72 (1H,
d, J = 6,0 Hz); 8,85 (1H, s): 9,53 (1. s); IR (KBr) (cm™"): 3308, 2987, 2942, 1633, 1570, 1483,
1373, 1311, 1269, 1243, 830, 752; EM (M*+1): 394,1

Ejemply 7: ' () 1-(3.4-Dihidro-cspiro[2 H-1-benzopirano-2.1° -ciclobutano]-4-i1)-3-(3-

metiloisoguinolin-S-iDurca

RMN TH (DMSO-dg): 6 1,69 — 1.96 (3H, m); 2,12 ~ 2,45 (SLL. m); 2,64 (3H, s); 5,01 (1H, m);

6.81 (11, d, J = 8,1 Hz), 6,92 (IH, t,J =7,5 Hz); 7,03 (IH, d, J = 8,1 Hz); 718 (1H,t, 1 =84
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Hz); 7.30 (1H, d, 1= 7,8 Hz); 7.53 (1H, t, ) = 8,1 Hz); 7,70 (1H, d, ] = 8,1 Hz); 833 (14, d. ) = 6

7,8 Hz); 8,64 (1H, $); 9,18 (1H. 5); IR (KBr) (cm™): 3309,1627.1565,1238: EM (M*+1): 374,1
om )

Ejemplo 8: ()  1-(3.4-Dihidro-espiro[2/-1-benzopirano-2.1° -ciclobutano]-4-il)-3-(1-

metiloisoquinolin-5-ilurea

RMN 'H (DMSO-ds): 61,72 = 1,96 (3H, m); 2,15 — 2.43 (5H, m); 2.89 (3H, 8); 5,02 (1H, m);
6,81 (1H.d. J = 7,5 Hz); 6,92 (1N, . ] = 7.2 Hz); 7.04 (1H, d. J = 8,1 Hz); 7.18 (1H, , ] = 5,7

Hz); 730 (1H, d, J = 7.2 Hz): 7,61 (1M, , J=7,5Hz): 7,79 (1H, d, J = 6.3 Hx): 786 (1H, d. ) =

8.1 Hz); 8,36 (1H. d, ] = 8,4 Hz); 8,39 (1H, d, | = 5,7 Hz); 8.69 (111 5); IR (KBr) (cm™): 3308,
1631, 1560, 1233; LM (M*+1): 374,2

Ejemplo 9: (%) 1-(3.4-Dihidro-espiro| 2 H-1-benzopirano-2. 1 ’-cici¢)butan0]—4-il)_-3-(2-

oxoisoquinolin-S-iDurea

Este compuesto se sintelizé por oxidacion de (£)1-(3,4-Dihidro-espiro|2H-1-benzopirano-2,1°-
ciclobutano|-4-il)-3-(isoquinolin-5-iljurca (ejemplo 3) utilizando acido metacloroperbenzoico
(3.0 cq.) en cloroformo o diclorometano a temperatura ambiente.

RMN 'H (DMSO-ds): 61,73 — 1,97 (3H, m); 2,15 - 2,42 (5H, m); 5,02 (IH, m); 6,78 (1H, d,J =
7.8 Hz), 6,93 (1H, t, ] =6,9 Hz); 7.18 (1H, . J = 7.2 Hz); 7.24 (1H. d, I = 8,1 Hz); 7,39 - 7.63
(311, m); 7,78 (1H, m); 8,00 — 8.21 (4H. m); 8,94 (1H, s),

Ejcmplo 10: (+) 1-(3.4-Dihidro-cspiro| 2 -1 -benzopirano-2.1° -ciclobutano]-4-il)-3-(2-

oxoisoquinolin-5-iljurea

Este compuesto se sintetizé por oxidacion de (-)1-(3.4-Dihidro-cspiro[2H-1-benzopirano-2,1°-
ciclobutano]-4-il)-3-(isoquinolin-5-il)urea (ejemplo 4) utilizando acido metacloroperbenzoico
(3.0 eq.) en cloroformo o diclorometano a temperatura ambicnte.

RMN 'H (DMSO-dg): 61,73 — 1,97 (3H, m): 2,15 — 2,42 (SH, m); 5,02 (1H, m); 6,78 (1H, d, ) =
7.8 Hz); 6,93 (1H, t, 1 = 6,9 Hz); 7,18 (1H, t, J = 7.2 Tz); 7,24 (1H, d, J = 8.1 Hz); 7,39 - 7,63
(3H. m); 7,78 (1H, m); 8,00 - 8,21 (4H. m); 8,94 (1H, s).

Eiemplo 11: (£)1-(3.4-Dihidro-cspiro]2H-1-benzopirano-2.1*-ciclobutanoj-4-i1}-3-(6-cloro-1.3-
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benzotiazol-2-i1l)urea

RMN 't (DMSO- dy): §1.70-1.98 (3H, m); 2,13 - 2,39 (511, m); 5,01 (1H, m); 6,80 (1H, d, I =
7.5 Hz): 6.90(1H, t, } = 7.2Hz); 7,19 (2H, dd, J = 7,5,Hz); 7,39 (1H, d, J = 8.4 Hz); 7,62 (1H. d, )
= 8,4 Hz): 8,04 (1H, 5,); 10.73 (1H, s.); IR (KBr) (em™): 3310, 3272, 1634, 1563, 1233; EM
(M™1): 399,20

Eiemplo 12: (£)1-(3.4-Dihidro-espiro[2/1-1-benzopirano-2.1 -ciclobutano]-4-ih)-3-(6-1luoro-1.3-

benzotiazol-2-il)urea

RMN 'H (DMSO- ds): d 1,75-1,98 (3H, m); 2.06-2,34 (S5H, m); 3,82-4,17 (31, 5); 4,99 (1H, m);
6,65-6,96 (3H, m); 7.10-7,34 (41, m); 7,68-7.79 (1H, m); 7.97-8.07 (1H, s): §,66-8,78 (1H, s);
IR (KBr) (cm™): 3359, 3278, 1640, 1551, 1234; EM (M*+1): 363,24

Eicmplo 13: (2)1-(3.4-Dihidro-espiro[2 H-1-benzopirano-2.1 -ciclobutano]-4-i1)-3-(1-metil- | H-

indazol-5-iDurea

RMN 'H (DMSO- d;): 6 1,75-1.98 (3H, m); 2,06-2.34 (5H, m); 3,82-4,17 (3H, s); 4,99 (1H, m);
6.65-6,96 (3H, m); 7,10-7.34 (4H, m); 7,68-7,79 (1H, m); 7,97-8.07 (1H, s); 8,66-8,78 (I H, s);
IR (KBr) (cm™): 3359, 3278, 1640, 1551, 1234; EM (M*+1): 363.24

Ejemplo 14: (£)1-(3.4-Dihidro-espiro{244-1-benzopirano-2. 1 -ciclobutang]-4-i1)-3-(6-metoxi-

1.3-benzotiazol-2-il)urea

RMN "H (DMSO- dg): 4 1,65-2,03 (3H, m); 2,04-2.47 (5H. m):3,79 (3H, s); 5,02 (1H. m); 6,76-
6,86 (1M, d, J = 7,2 Hz); 6,87 — 7,05 (2H, t, J = 10.3 Hz); 7,06-7,38 (3H, m); 7,44-7.65 (21,
m);10,32-10,73(1H, bs); IR (KBr) (em™'): 3354, 1677, 1577, 1470, 1239

MS (M*+1): 396,18

Eiemplo 15: (:2)1-(3.4-Dihidro-espiro[24-1-benzopirano-2.1°-ciclobutano]=4-1)-3-(2-metil-2 -

indazol-5-il)urea

RMN 'H (DMSO- d): 61,65-1,98 (3H, m); 2,05-2,47 (SH, m); 4.09— 4,25 (3H, 5); 4,93~ 5,07
(IH. m); 6.61-6.76 (1H, d, J = 8.1 Mz); 6,77- 6,81 (1H, d, 1 = 8.1 Hz); 6,86 — 6,98 (1. 1, 1 = 7.5
Hz). 7.08 — 7.23 (2H. m); 7,24-7.36 (2H, d,J = 7.5 Hz);7.48 — 7.56(2H, d.J = 6,6 Hz); 8,18 —
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8,26 (1H, s); 8,52-8,64 (1H, s); IR (KBr) (em™): 3317, 1628, 1566, 1239; EM (M*+1): 363,39

Ejemplo 16: ()1-(3.4-Dihidro-espiro[2H-1-benzopirano-2.1’-ciclobutano]-4-1)-3-(5-fert-butil-

1.3 4-tiadiazol-2-iurea

RMN 'H (DMSO- ds): §1,23-1,44 (9H,s): 1,65-1,98 (3H, m); 2,03-2,47(5H, m): 4,90- 5,05 (1H,
m); 6,74-6,83 (111, d, ] = 7,8 Hz); 6.84-6.93 (11, t, J = 7,3 Hz); 6.94-7,04 (1H, m); 7.11-7,23
(1H, m); 10,59-10,98 (1L1, bs); IR (KBr) (cm™): 3385, 1697, 1521, 1453, 1238; EM (M™+1):
373.14

Ejemplo 17: (£)1-(3.4-Dihidro-cspiro]2 H-1-benzopirano-2.1 '-ciclobutano}-4-il)-3-[3-(4-

bromofenil)-1.3-uazol-2-i1Purea

RMN 'H (DMSO- dg): 61,64-2,02 (3H, m); 2,04-2,35 (5H, m); 4,94-5.09 (1H, m); 6,75-6,84
(1H, d, J = 7.5 Hz); 6,86-7,01 (2I1, m); 7.12-7,28 (2H, m); 7,53-7,68 (3H,dJ = 9,9 Iz). 7,74~
7.89 (2H, m); 10,52;10,68 (1H, bs); IR (KBr) (em™): 3339, 1641, 1555, 1233; EM (M"™+1):
468.16

Ejemplo - 18: (2)1-(3.4-Dihidro-espiro|2 H-1-benzopirano-2,1’°-ciclobutano]-4-il)-3-(6-metil-1.3-

benzotiazol-2-1l)urea

RMN 'H (DMSO- de): & 1.68-2,03 (3H. m); 2,04-2.32 (4H, m): 2,34-2.44 (4H, m); 4,92-5,09
(1H, m):6,72-6,86 (1H, d, J = 7,8 Hz); 6,88-6,97 (1H, m); 7,08-7.30 (4H, m): 7,43-7,58 (1H,
m); 7,61-7,76 (1H, s); 10,48-10,63 (1H, bs); IR (KBr) em™): 3331, 1673, 1527, 1237; EM
(M*+1): 380,12

Ejemplo 19: (#)1-(3.4-Dihidro-espiro[2 H- ] -benzopirano-2,1° -ciclobutano

indazol-5-il)urca

RMN 'H (DMSO- ds): & 1,66-2,04 (3H. m); 2,06-2,43 (5H, m); 2,66-2,78 (3H, s) 4,93-5,09 (1H,
m); 6.75- 6,86 (2H, d./ = 7.8 Hz); 6,88-6,98 (1H, t. 1 = 6,9 Hz); 7,13- 7,22 (I1H, m); 7,25-7,34
(1H, d, J = 6,9 Hz): 7,45-7.60 (1H, t, ) = 7.8 Hz), 7,82-97 (2H, t, ] = 9.1 Hz); 8,39 - 8,47 (I H,
s); R.95-9.07 (1H. 5); IR {(KBr) (cm"): 3328, 1734, 1633, 1562, 1239; EM (M"+1): 391,16

Ejemplo 20: (£)1-{3.4-Dihidrg-espiro[2/i-1-benzopirano-2. |’ -ciclobutang]-4-il)-3-(ticno[2.3-c¢]




piridin-3-ilurea

RMN 'H (DMSO- dg): § 1.50-2,02 (3H. m); 2,03-2.39 (SH, m); 4,86-5.09 (1H, m); 6.60-7.05
(3H. m); 7,08-7.45 (2H, m); 7.65-7.89 (1H, s); 7,90-8,15 (1H, s); 8,44-8.68 (1H, s); 8,90-9,39
(2H, d); IR (KBr) (em™): 3335, 1686, 1543, 1233; EM (M*+1): 366,35

Ejemplo 21 (£)1-(3.4-Dihidro-espiro[2 -1 -benzopirano-2.1°-ciclobutano]-4-i1)-3-([5-(4-

bromaotenil}-1 3.4-tiadiazol-2-il}-)urca

RMN 'H (DMSO- dg): § 1,60-2.05 (3H. m); 2,07-2,38 (5H, m); 4,92-5,13 (1H, m); 6.71-6,86
(1M, d, J = 7,2 Hz); 6.87-6,98 (1H. t. ] = 8.4 Hz); 7.02-7.27 (3H, m); 7,64— 7,78 (2H, d.J = 8.4
Hz); 7.79-7.96 (2H, d.J = 7.8 Hz); 10,94-11,12 (1H, bs); IR (KBr) (cm™): 3390, 1701, 1448,
1240; BM (M'+1): 471,27

Ejemplo 22; (! -(3.4-Dihidro-espiro]21-1-benzopirano-2.,1° -ciclobutano|-4-il)-3-(4.6-

dimetilopirimidin-2-ilurea

RMN 'H (DMSO- dg): 4 1.62-2,03 (3H, m): 2,05-2,37 (L 1H. m): 4.98-5,15 (1H. m); 6,66-6.97
(3H, m); 7.05-7,36 (2FL. m); 9,55 — 9,86 (2H, bs): IR (KBr) (cm™): 3223, 1681, 1533, 1235;
MS (M*+1): 339,20

Ejemplo 23: (4)1-(3.4-Dihidro-espiro[24/-1-benzopirano-2, 1 -ciclobutano]-4-il)-3-(5-cloro-13-

benzoxazol-2-il)urea

RMN 'H (DMSO- dg): 6 1,63-1.91 (3H, m); 1.92-2,39 (SH, m); 5,03-5.21 (IH, m) 6,73-6,87
(1H, d, J = 7,8 Hz); 6,88-6.97 (1H, m); 7,09=7,33 (3H. m); 7.46-7.68 (2}, m); 8,52 — 8,67 (1H,
d, | = 8.4 Hz); 11,28 — 11,52 (1H, bs); IR (KBr) (cm™): 3235, 1686, 1557, 1250; EM (M*+1):
384,25

Ejemplo 24: (£)1-(3.4-Dihidro-cspiro[2 H-1-benzopirano-2.1°-ciclobutano]-4-il)-3-(5-(4-

nitrofenil)-1_3 . d-tiadiazol-2-iJurca

RMN 'H (DMSO- dy): 6 1.62-2,03 (3H, m); 2,05-2.34 (5H, m): 4,92-5,18 (1H. m); 6,64~ 7,01
(2. m); 7,03-7,37 (3H, m); 8,06 — 8,52 (4H, mn); 11,08-11,37 (11, bs)
IR (KBr) (cm™): 3389, 1701, 1586, 1231; EM (M*+1): 436,12
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Ejemplo 28S: (£)1-(3.4-Dihidro-espiro[2H-1-benzopirano-2. 1 <ciclobutano]-4-i)-3-(2-

furilmetilo)urea

RMN 'H (DMSO- dg): 8 1,60-1.91 (3, m); 1,95-2,37 (SH, m); 4,13-4,38 (2H, s); 4,81-4,99
(1H, m); 6,18-6,27 (11, s); 6,28-,49 (3H, m); 6.69-6,78 (1H, d, J = 7.2 Hz); 6,70-6.94 (1H, t, ]
= 6.9 Hx): 7.16-7,23 (2H, m); 7.54-7,65 (11, s); IR (KBr) (cm™): 3339, 1621, 1483, 1241; EM
(M™+1): 313,24

Eiemplo 26: (£) 1-(3.4-Dihidroespiro[2H-1-benzopirano-2.1’-ciclobutano

urea .

RMN 'H (DMSO- dg): 6 1,70-1,97 (3H, m); 2,12-2,57 (SH, m); 5,02 (1H, m); 6,81 (1H, d, ) =
8,1 Hz); 6,90 - 6,99 (2H, m); 7,18 (1H, t, ) =75 Hz); 7,31 (1H,d,J =72 Hz); 7,58 (1H, dd,J =
3.9 y 8.4 Hz), 7,71 (2H, m);. 8.14 (1H, m); 8,50 (1. d, J = 8,7 Hz); 8,75 (ILL s); 8,91 (1H, m).
IR (KBr) (em™): 3327, 1629, 1560, 1234, MS (M'+1): 360,24,

Ejemplo 27: (+)1-(3.4-Dihidroespiro]2H-1-benzopirano-2,1°-ciclobutano]-4-il)-3-(isoquinolin-8-

il)_urea
RMN 'H (DMSO- dg): 61,70-1,98 (3H, m); 2,12 — 2,57 (5H. m); 5.03 (1H, m); 6,82 (iH,d, ) =

8.1 Hz); 6,93 (1H, 1, J = 7.8 Hz); 7.04 (1H, d, ] = 8.7 Hz); 7.18 (1H, t, ] = 7,5 Hz); 7.32 (1H.d, ]
=72 Hz); 7,60 (1M, d, J = 8.1 Hz); 7,72 (1H, t, ] = 8.1 Hz); 7,80 (111, d, J = 6,0 Hz); 8,23 (11, d,
I'=75 Hz): 8,51 (111, d, ] = 5,7 Hz); 9.00 (1H, s); 9,52 (IH, ). IR (KBr) (cm™): 3310, 3272,
1634, 1563, 1233, MS (M"+1): 360,20.

Ejemplo 28: N-2.1 .3-benzotiadiazoI-4-il-N'-3.3'.4,4'-telrahidro-2'H-espiroll'cromeno-ZLI -

ciclobutanog]-4-ilurca

RMN 'H (DMSO- de): 8 1,70-1,97 (3M, m); 2,10-2,57 (5H, m); 5,00 (1H, m); 6,80 (1H, d, J =
7.8 Hz); 6,90 (1H, 1. J = 6.9 Hz); 7.17 (1H, 1, = 6,9 Hz); 7.26 (1H, d, J = 7.2 Hz); 7,32 (1H, d, ]
= 8.1 Hz); 7,50-7,60 (2H, m); 8,07 (1H, d. ) = 6,0 Hz); 9,35 (IH, s).

IR (KBr) (em™): 3377, 3312, 3288, 1665, 1555, 1239; EM (M™-1): 349,11,

29:

Ejemplo N-2.1.3-benzotiadiazol-4-11-N'-3.3' 4.4'-tetrahidro-2'H-cspiro/cromeno-2, 1 '-

5
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ciclobutano]-4-ilurea

Este compuesto se claboro mediante el mismo método descrito cn el ejemplo | a partir de 4-
amino-3,4-dihidroespiro[2/4-1-benzopirano-2.1°-ciclobutano) y 2.1,3-benzotiadiazol-4-
ilcarbamato dc fenilo, punto de fusion 241-242 °C,

RMN 'H (DMSO- dg): 61.70-1,96 (3H, m); 2,12 = 2.57 (5H, m); 5,03 (1H, m); 6,80 (1H, d, J =
7.8 Hz), 6,90 (1H, , ] = 6,9 Hz). 7,16 (1H. t, J = 6,6 Mz), 7,27 (1H,d, J =69 Hz): 7,32 (1H, d, J
= 8,1 Hv); 7,54-7.70 (3H, m); 8.31 (1H, d. J = 6,9 Hz); 9,22 (1H, s). IR (KBr) (cm™"): 3320, 1568,
1238, 750; EM (M™+1): 367,07.

Ejemplo _30: N'-(1-ox0-1,2-dihidroisoquinolin-5-il)-N-3,3'.4.4"-tetrahidro-2'H-espiro[cromeno-
2.1'-ciclobutano]-4-ilurea

Este compuesto se elaboro mediante el mismo método descrito cn el cjemplo | a partir dc 4-

amino-3.4-dihidroespiro[2/{-1-benzopirano-2,1°-ciclobutano| v 1-oxo-1,2-dihidroisoquinolin-5-
ilcarbamato de fenilo, punto de fusion >250 °C; RMN 'H (DMSO- di): §1,70-1,96 (3H, m); 2.04
- 2,60 (5H, m); 4,98 (1H, m); 6,67 (1H, m); 6,74-6,82 (1H, m); 6,92-6.96 (1H, m);6.97-7,03 (1H,
m); 7,06-7,36 (3H, m); 7,38-7,50 (1H, m); 7,88 (1H. d. J = 8,1 Hz); 8.25 (1H, d, J = 7,8 Hz);
8,43 (1H, brs) 11,34 (1H, brs); IR (KBr) (cm™): 3436, 1666, 1629, 1238; EM (M*-1): 374,35.
Ejemplo  31: (¢)1-(3.4-Dihidro-espiro[2/{-1-benzopirano-2, 1 *-ciclobutano]-4-il)-3-(piridin-3-
ilmetilojurca

Sc agité una solucion de 3.4-dihidro-cspiro[2H-1-benzopiran-2,1'-ciclobutano]-4-ilcarbamato de

fenilo (1 mmol) y 2-(amino metil)piridina (1 mmol) en dimetilsulfoxido sc agito a temperatura
ambientc en presencia de una base tal como trietilamina (2 mmol). Se aiiadieron unas pocas
golas de agua en la mezcla de reaccion. El producto precipitd, se filtré y lavé con agua. Luego sc
puritico por columna cromatogréfica para obtener la urea deseada como un solido blanco.

RMN 'H (DMSO- dg): & 1,70-1.97 (3H, m): 2,12-2,29 (SH, m); 4,30 (2H. d): 4.90 (11, m); 6,47

(CH: 1), 6,74 (1, d, }=7,2 Hz).6,85 (1, d, J = 7.5 T1z); 7.12 (2H, m); 7,37 (1H, m,); 7,70 (1H, d.

W
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J=78Hz); 7,46 (1H, d, J = 1,2 Hz); 8,52 (1H. s); IR (KBr) (em™): 3327, 1625, 1555, 1254, EM
(M"+1): 324,26.

Los cjemplos 32 a 39 se claboraron segun el mélodo descrito en el ¢jemplo 31 utilizando R?
apropiadamente sustituido.

Ejemplo 32:
metilo)urea
RMN 'H (DMSO- dg): 61,69 — 1,90 (3H. m); 2,00 — 2,36 (5H, m); 4,38(2H, d.J = 5,1 Hz); 4,90

+)1-(3.,4-Dihidro-espiro[2H-1-benzopirano-2. 1’ -ciclobutano

(1H, m); 6.55 (2H, m); 6,75 (1H, d, J = 8,1 [1z); 6.85 (1H, t, ] = 6,9 Hz); 7.14 (2H, m,); 7,31 (2H,
m,); 7,78 (1H, t, J=6.3 Hz); 8.50 (1H, &); IR (KBr) (cm™'): 3308, 1626, 1127, 1037, 751; EM
(M*+1): 324.21

Fiemplo  33: 1-((R)-3.4-Dihidroespiro[2/1-1-benzopirano-2.1° -ciclobutano]-4-i1)-3-((S)-1-(4-

trifluorometilopiridin-2-il)pirrolidin-3-il}urea

RMN 'H (CDCly): 61,65 -2,00 (SH, m); 2,08 — 2,44 (5H, m); 3,36 (1H, m); 3,52 (2H,t, )] =72
. Hz); 3,73 (1H, dd, J = 6,0 y 10,8 Hz); 4,47 (1H, m); 4,78 (1H, d, J = 9,0 Hz); 4.90 (1H, d, ] = 6,9
Hz); 5,08 (1H, m); 6,33 (1H, d, J = 8,7 Hz); 6.78 (1H, d. J = 8.4 Hz); 6,83 (1H. 1, J = 7,8 Hz);
701 (1H, t, J=7,5 Hz); 7,20 (1H, d, ] = 7.2 Mz); 7.58 (1H, d, ) = 8,4 Hz); 8,35 (1H, 5). IR (KBr)
(em™): 3400, 1633, 1613, 1328, MS (M*+1): 447,

Cjemplo  34: 1-((R)-3.4-Dihidroespiro[2/{-1 -benzopirapo-Z. 1 *-ciclobutanol-4-i1}-3-((R)-1-(4-

trifluorometilopiridin-2-i)pirrolidin-3-il)ureca

RMN 'H (DMSO- dg): & 1.66 — 2,00 (SH, m); 2.08 — 2.32 (5H, m); 3.53 (2H. b); 3.67 (1H, m);
4,33 (1H, m); 4,90 (1H, m); 6.17 (11, d, J = 9,0 Hz); 6,34 (1H, d, J = 7,2 Hz); 6.60 (1H, d. J =
9,3 Hz); 6,75 (111 d, ] = 8,1 Hz); 6,87 (1H, 1,1 = 7,2 Hz): 7.11 (1H, d. } = 7,5 Hz); 7.17 (11, d. ]
=8,1 Hz); 7,76 (1H, d, ) = 8,4 Hz); 8,40 (1H, s). IR (KBr) (cm™): 3367, 1630, 1613, 1560, 1328,
1305, 1111, MS (M™+1): 447,1.

Ejemplo  35: 1-({8)-3.4-Dihidroespiro[2H- 1 -benzopirano-2,1°-ciclobulano]-4-i-3-((R)-1-(4-

trifluorometilopiridin-2-il

irrolidin-3-iljurea
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RMN 'H (CDCly): 81,65 — 2,26 (7TH, m); 2,33 - 2,49 (3H, m); 3,41 (1H, m); 3,60 (2H,t,J = 7.8
Hz); 3.82 (1H, dd, J = 5,7 v 11,1 Hz); 4,43 -~ 4,60 (3H, m); 5,12 (1H, m): 6,39 (1H.d, J =87
Hz); 6.80 (1H, d, ) = 8.1 Hz); 6,86 (11, 1,1 =7,5 Hz); 7.12 - 7,25 (2H, m); 7,62 (1H, dd, J = 2,7
v 8.7 Hz); 8.39 (1H. 8). IR (KBr) (cm™): 3349, 1631, 1613, 1562, 1521, 1328, 1110, 1079, MS
(M*+1): 447.

Fiemplo  36:  1-((S5)-3.4-Dihidroespiro|[2 H-1-benzopirano-2.1*-ciclobutano]-4-il)-3-(($)-1-(4-

trifluorometilopiridin-2-il)pirrolidin-3-ilurea

RMN 'H (CDCl3): 81,65 — 2,26 (7H, m); 2,33 — 2,49 (3H, m); 3,41 (1M, m): 3,61 2H, . J=78
Hz); 3,82 (1H, dd, J = 5,7 y 10.8 Hy); 4,44 — 4,60 (3H, m): 5.13 (I1H, m); 6,38 (1H, d, } = 9.0
Hz); 6,80 (1H, d, J = 8.4 Hz); 6,88 (1M, t,J = 7.2 Hz); 7,12 — 7,25 (2H, m); 7,60 (1H, m). 8,38
(1H, s). IR (KBr) (cm™): 3369, 1631, 1613, 1304, 1110, 1079, MS (M "+1): 447,

Eiemplo 37:  1-((S)-3.4-Dihidrocspiro|2 H-1-benzopirano-2.1’ -ciclobutano]-4-il)-3-(piridin-4-

iDmetilo urca

RMN 'H (DMSO- di): 61,69 — 1,90 (3H, m); 2,00 — 2,36 (5H. m); 4,31 (2H, d.J = 4,8 Hz); 4,90
(1H, m); 6.54 (2H, m); 6.76 (1H, d, J = 8.1 Hz); 6,87 (14, 1, ) = 6,9 Hx); 7,12 (IH, d. I =75
Hz); 7,17 (1L, d, J = 8.4 Hx); 7,28 (2H, m); 7,52 (2H, m). IR (KBr) (em™): 3370, 1630, 1118,
1063, MS (M*+1): 324,21,

Ejemplo 38: 1-((S)-3.4-Dihidroespirg[2/{-1-benzopirano-2.1°-ciclobutano]-4-il)-3-(4-
trifluorometilobencil) urea

RMN 'H (DMSO- di): 1,30 (2H. m); 2.08 (2H, m): 2,28 (2H. m); 4,36 (2H, dd); 4.89 (1H, m);

6,49 (2H. dd., J = 7.2 Hz); 6,74 (1H, d /=69 Hz): 6,86 (1H, t); 7,13 (2H. m); 7,15 (2H, d,J =
7.2Hz); 7,71 2H, d,/ = 7.8 Hz). IR (KBr) (cm™): 3351, 3306, 2943, 1627, 1574, 1455, 1421,
1236, 1120, MS (M*+1): 391,07

Eicmplo 39 N-3.4-dihidroespiro[cromeno-2.1’-ciclobutano]-4-ilpiperidin- 1 -carboxamida

RMN 'H (DMSO- do): 6 1,39-1,60 (m,711),1,65-1,90 (m,4H),2.01-2.18 (m,411),2,20-2,36

(m,41).4.98 (1H, m): 6,73 (2H, dd. J = 6.3 Hz); 6,86 (1H, t); 7,10 (1H, m). IR (KBr) (cm™):
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3318, 1618, 1528, 1235, 760.

El primer paso de los ejcmplos 40 a 62 se llevd a cabo utilizando el procedimiento descrito en el
paso I del cjemplo 3 con una acctofenona apropiadamente sustituida, Paso 1l a IV se llevo a cabo
siguiendo el procedimiento descrito cn el paso 1l a 1V en ¢l gjemplo 1.

Eiecmplo 40: (+) 1-(3.4-Dihidro-6-metil-cspiro[2H-1-benzopirano-2.1°-ciclobutano]-4-il)-3-

(1soquinolin-5-il)urea

Paso I: 3, 4-Dihidro-6-metil-4-oxo-espirof 2H-1-benzopirano-2,1 '-ciclobutuno]

RMN "H (CDCly): 61.24 — 1,46 (2H, m); 1,60 — 1,79 (4H, m); 1,82 (3H, s); 2,92 (2H, s); 6,52
(1H, d, I = 8.4 Hz); 6,94 (111. m); 7,08 (1H, s).

Paso 11: 3,4-Dihidro-4-hidroxiimino-6-metil-espirof2H- 1-benzopirano-2, 1 -ciclobutano]

RMN 'H (DMSO-dg): & 1.63-1,84 (2H, m); 1,93-2,14 (4H, m); 2,21 (3H, s), 2,5 (ZH, 5), 6,77
(1H, d, J =8,1Hz); 7,04 (1H. d, T = 8,1Hz); 7.52 (1H. s); 11,23 (1H, s).

Paso Il: (£} Clorhidrato de 4-amino-3,4-dihidro-6-metil-espiro-[2H-1-benzopiran-2.1'-
ciclobutana]

RMN 'H (DMSO-d,): §1.67 - 2,36 (11H, m); 4,50 (1H, m); 6,72 (1H, d, J = 8,1 Hz); 7.03 (1H,
d,J=18.1Hz); 7,46 (1H. s} 8.80 (3H. b).

Paso IV: (¥)  1-(3.4-Dihidro-6-metil-espiro{2H-1-benzopirano-2, 1 -ciclobutano]-4-il)-3-
(isoquinolin-3-il)ureua

RMN 'H (DMSO-ds): 61,71 — 1,94 (3H, m); 2,08 — 2.44 (5H, m); 2,22 (1L s); 4.98 (1H, m);
6,71 (1H, d, J = 7.8 Hz); 7,00 (1H, 1, J = 10.5 Hz); 7.10 (1M, s); 7.63 (1H, t, ] = 8.1 Hz); 7.76
(1H, d, ] = 8.1 Hz); 7.93 (1H. d. ) = 6,3 Hz); 8,39 (1LL d, J = 7,2 Hz); 8,55 (1H, d. ] = 6.0 Hz)
8,71 (1H, 5); 9.29 (1H, s); TR (KBr) (cm™): 3341, 3276, 2935, 1668, 1576, 1566, 1495, 1220; EM
(M*+1): 375,1

Eijemplo 41: (¥) 1-(3.4-Dihidro-7-metil-espiro[2/4-1-benzopirano-2.1 '-ciclobutang]-4-il)-3-

(isequinolin-S-1Durea

Paso I 3.4-Dihidro-7-metil-4-oxo-espirof 2H-1-benzopirano-2, 1 '-ciclobutano]
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Paso II: 3,4-Dihidro-4-hidroxiimino-7-metil-espiro{2H- 1 -benzopirano-2;1 -ciclobutano]

RMN 'H (DMSO-dg): 6 1,69~1,76 (2H, m); 1,93-2,14 (4H, m); 2,22 (3H, $),2,88 (2H. s),6.70
(2H, m); 7.57 (1H, d, J = 8.1Hz); 11,14 (1T, s).

Paso  HI: (x) Clorhidrato de 4-amino-3,4-dihidro-7-metil-espiro-{2H-1-benzopiran-2, I'-
ciclobulana]

RMN 'H (DMSO-dg): 8 1,65 -2.30 (11H, m); 4,51 (1H, m); 6,67 (}H, 5),6,78 (1H. d, J = 8,5
Hz); 7,44 (1H. t, J = 8,1 Hz); 8,69 (3H, b).

Paso  1V: (&) 1-(3.4-Dihidro-7-metil-espirof2H-1-benzopirano-2. 1 -ciclobutanof-4-il)-3-
(isoquinolin-5-il)urea

RMN 'H (DMSO-dy): 61,76 = 1.94 (3M, m); 2.13 = 2,44 (SI1, m); 2,24 (3H, s); 4,97 (1H, m);

6.64 (1H, s); 6.75 (1H, d, ) = 7.8 Hz); 6,99 (1H, d. 1 = 8,1 Hz); 7.18 (1H, d, J = 7,8 Hz): 7.64 (1H.

t, ] =8.1 Hz); 7.77 (1H. d, ] = 8,1 Hz); 7,94 (1H. d. ! = 6,0 Hz): 8,39 (1FL, d, J = 7.2 Hz); 8,56
(YHL d, J = 6,0 Hz); 8,73 (1H, s); 9.29 (1H, s); IR (KBr) (em™"): 3324, 1625, 1560, 1233; EM
(M*+1): 3742

Ejemplo 42: (&) 1-(3,4-Dihidro-6-fluoro-espiro{2 £-1-benzopirano-2.1’-ciclobutano]-4-il)-3-

(isoquinolin-5-il)urea

Paso 1: 3,4-Dilidro-6-fluoro-4-oxo-espiro[2H-1-benzopirano-2, 1 *-ciclobutano]

RMN "H (CDCl3): 81,66 — 1,80 (1H, m); 1,86 — 1,99 (11, m); 2,13 - 2,21 (2H, m); 2,24 - 2.39
(2H, m); 2,90 (2H, s): 6,96 (1H. dd. J =4.5 y 9.0 Hz); 7.20 (1H, 8 lineas); 7.50 (1H,dd, J =33y
8.4 Hz).

Paso 1I: 3.4-Dihidro-6-fluoro-4-hidroxiimino-espiro{ 2H- 1 -benzopirano-2.1 -ciclobutano |

Paso I: () 4-Amino-3,4-dihidro-6-fluoro-espiro{2H-1-benzopirano-2.1 -ciclobutano]

RMN 'H (DMSO-ds): §1,62—-2,56 (8H. m); 4,50 (1H, m); 6,85 (1H, m); 7,07 (1H, t, ] = 9.0 Hz),
7.46 (1H, dd, 1 =9,0 Hz); 8.29 (2H, b).

Resotucion det racemato:

A una solucion de (&) 4-Amino-3.4-dihidro-6-fluorocspiro[2 H-1-benzopirano-2,1’-ciclobutano]

S
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(2,42 mmol, 500 mg),en alcohol isopropilico (12-ml) se lc afladié a una solucidn acido R (-)
mandélico (2,18 mmol. 333 mg) y se agitd durantc 12-24 horas a tempcratura ambiente. Se filtrd
el sdlido precipitado, se secod vy neutralizd con NaOH 2N para obtener (-) 4-amino-3,4-dihidro-6-
Aluoro-espiro|2H-1-benzopirano-2,1°-ciclobutano] amina como un aceitc amarillo (60 mg),
pureza de grado HPLC: > 98 %, purcza quiral > 98 %. Para obtener (+) 4-Amino-3,4-dihidro-6-
fluoroespiro[2H-1-benzopirano-2, 1’ -ciclobulano], sc siguid el mismo proceso anterior utilizando
acido S (+) mandélico en vez dcl dacido R (+) mandélico como el agente de resolucién.

Paso 1V: (%) 1-(3.4-Dihidro-6-fluoro-espirof{2H-1-benzopirano-2. 1 -ciclobutano J-4-il)-3-
(isoquinolin-3-il)urea

RMN 'H (DMSO-d;): 61,70 — 1.96 (3H, m); 2,08 — 2,46 (5H, m); 5,00 (1H, m); 6,84 (1H, dd, J
=51y 9,0 Hz); 7,00 - 7,10 (3H, m); 7,64 (111, t, J = 7,8 Hx); 7,78 (1H, d, ] = 8,1 Hz); 7,94 (1H,
d, I =6,0 H»); 836 (1H, d, J = 7.5 H»); 8,56 (1H, d, J = 6,3 H); 8,77 (1H, s); 9.29 (1H, s); IR
(KBr) (cm™): 3315, 2937, 1633, 1567, 1487, 1212; EM (M™+1): 379.2; RMN 'H (DMSO-de)

para la sal de ctorhidrato: 61,69 — 1,94 (3H, m); 2,09 - 2,48 (5H, m); 5,01 (1H, m); 6,83 (1L, dd,

J=48v 87 Hz);6,99-7,10 (2H, m); 7,62 (1H, m); 7.93 (1H, t,J = 8,1 Hz); 8,10 (1. d, T = 8,1
Hz); 8.65 - 8,72 (311, m); 9,54 — 9,59 (1H, m); 9.78 (1H. d. ] = 2,4 Hz); IR (KBr) (cm']): 3280,
2934, 2679, 1098, 1544, 14806, 1211, 813.

Liemplo 43: (+)_ 1-(3.4-Dihidro-6-fluoro-espiro[2/4-1-benzopirano-2. 1’ -ciclobutano]-4-il}-3-

(isoquinolin-5-iDutca

(-) 4-Amino-3,4-dihidro-6-fluoro-cspiro[2H-1-benzopirano-2,1°-ciclobutano] reacciondé con N-
(5-isoquinolinil)carbamato de fenilo para formar el compuesto de formuta 43.

RMN 'H (DMSO-ds): ¢ 1,73 — 1,95 (3H, m); 2,08 — 2.46 (S5H, m); 4,66 (11, m); 5,00 (1H, m);
6.84 (1H, dd, 1 = 5,1 y 9.0 Hz): 7,00 - 7,10 (3H, m); 7,64 (1H, t,J =78 Iz); 7,78 (1H,d, 1 = 8,1
Iiz); 7.94 (1H, d, J = 6,0 Hz); 8.36 (1H, d, ] = 7.5 Hz); 8.56 (1. d, I = 6,3 Hz); 8.77 (1H. s);
9,29 (14, s); IR (KBr) (cm™): 3367, 2934, 1642, 1552, 1489, 1211, 1169, 815; EM (M*+1):
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379.2

Liemplo 44: (-)  1-(3.4-Dihidro-6-fluoroespiro[2 H-1-benzopirano-2,1° -ciclobutano]-4-il}-3-

(isoquinolin-5-1urea

(+) 4-Amino-3,4-dihidro-6-fluoro-espiro[2/4-1-benzopirano-2,17-ciclobutano] reacciond con N-
(5-isoquinolinil)carbamato de fenilo para formar el compuesto de formula 44,

RMN 'H (DMSO-dg): 61,73 - 1,95 (3H, m); 2,08 — 2,46 (SH, m); 4.66 (1 H, m.); 5,01 (1H, m);
6.84 (1H, dd, ) = 5,1 y 9,0 Hz): 7,00 - 7,10 (3H, m); 7,64 (1H, . J = 7.8 Hz); 7,78 (1H.d, ) = §,]
Hz); 7,94 (11, d, J = 6,0 Hz); 8.36 (1H, d. J = 7,5 Hz); 8,56 (1H, d, J = 6.3 Hz); 8,77 (1H, s);
9,29 (1H, s); IR (KBr) (em™): 3350, 2933, 1644, 1552, 1488, 1256, 1212, 1034, 815; EM
(M'+1): 3792

Eiemplo 45: () 1-(3.4-Dihidro-6-hidroxi-espiro[2/{-1-benzopirano-2.1°-ciclobutano]-4-il)-3-

(isoguinolin-5-ilyurca

Paso I- 3.4-Dihidro-6-hidroxi-4-oxo-espiro{ 2H-1-benzopirano-2, 1 -ciclobutunof

RMN 'H (DMSO-dg): 61,71 — 1,82 (2H, m); 2,04 - 2,21 (4H, m); 2,90 (2H, 8); 6,90 (1H.d, J =
9.0 Hz); 6,99 — 7,05 (2K, m); 9,40 (1H, s).

Paso II: 3.4-Dihidro-6-hidroxi-4-hidroxiimino-espiro{2H-1-benzopirano-2.1 -ciclobutano f

Paso HI: (%) 4-Amino-3.4-dihidro-6-hidroxi-espirof 2H-1-benzopirano-2, 1 -ciclobutano]

RMN "H (DMSO-dy): 61,63 ~2.56 (8H, m); 4,44 (1H, m); 6,62 (1H, d. ) = 8,1 Hz); 6,72 (1H, d,
J=81Hz); 6,97 (1H. d.J =84 Hz); 8,82 (3H, b); 9,22 (1H, s).

Paso IV. (%) 1-(3,4-Dihidro-6-hidroxi-espiro{2H-1-benzopirano-2,1 ~ciclobutano-4-il)-3-
fisoquinolin-3-iurea

RMN 'H (DMSO-dg): 61,71 — 1,93 (3H. m); 2,08 - 2,44 (5H, m); 4.66 (1H, m); 4,97 (1H, m);
6,54 — 6,64 (2H, m); 7,76 (1H, d. J = 8.1 Hz); 7.94 (1H,d, J = 6,3 Hz): 8,39 (i1, d, } = 6,9 Hz);
8,55 (1H, d, J = 6,3 Hz); 8,73 (1H, s); 8,92 (1H, 5); 9,29 (111, s).

Eicmplo 46: () 1-(3.4-Dihidro-7-hidroxi-espiro[2H-1-benzopirano-2, 1 -ciclobutano]-4-il)-3-

(isoquinolin-5-il)urca
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Paso I: 7-Benzyloxi-3,4-dihidro-4-oxe-espiro[2H-1-benzopirano-2. 1 -ciclobutano |

RMN 'H (CDCly): $1,66 - 1,79 (2H, m); 2,05 = 2,30 (4H, m); 2,88 (2H, s); 3.34 (3H, s); 5.17
(2H. 8); 6,64 (1H, d, ] =21 Hz); 6,69 (tH. dd. ) =27 y 9,0 Hz); 7,30 — 7.48 (5H, m); 7.65 (1H,
d.J =87 Hz).

Paso 1I: 7-benciloxi-3, 4-dilidro-4-hidroxiimino-espiro{2H- 1 -benzopirano-2, 1 *-ciclobutano/
Paso HI: (£) 4-Amino-3 4-dihidro-7-hidroxi-espiro{2H-1-benzopirano-2. 1 *-ciclobutano]

Este compuesto sc elaboréd por hidrogenacion de 7-Benzyloxi-3.4-Dihidro-4-hidroxiimino-
espiro[2H-1-benzopirano-2,1’-ciclobutano] cn presencia de Pd 10 %/C cn metanol. Se sepaté la
amina como sal de clorhidrato.

RMN 'H (DMSO-d¢): & 1,65- 2,36 (8H, m); 4,45 (1M, m); 6,40 (1H, d, J = 8.4 Hz); 7,31-7,42
(211, m): 8,50 (3H. b); 9.67 (1. s).

Paso  V: (&) 1-(3.4-Dihidro-7-hidroxi-espirof2MH-1-benzopirano-2, I -ciclobutano f-4-il)-3-
(isogquinolin-3-iljurea

RMN 'H (DMSO-de): 6 1,72 = 1,92 (3H, m); 2,08 — 2,38 (5H. m); 4,66 (1H. m); 4,90 (1H, m);

6.19 (1H,s): 6,36 (1H, d, 1 =8.1 Hz); 6,92 (1H, d, ] =8,1 Hz): 7,07 (1H, &, ) = 8,4 Hz); 7,62 (1H,

d,J =78 Hz); 7,75 (1H, d. ] = 7,8 Hz); 7,93 (1H. d, T = 6,3 Hz); 8.39 (1H, d, J = 7.8 Hz); 8.55
(1H, d, § = 6,0 Hz); 8,68 (1H, 5): 9,28 (1H, s); 9.38 (1H, s).
IR (KBr) (em™): 3304, 1622, 1563, 1109; EM (M'+1): 3762

Ejemplo 47: (:£)  1-(3.4-Dihidro-7-metoxi-cspiro] 2H-1-benzopirano-2,1° -ciclobutano]-4-il)-3-

{isoquinolin-5-iDurea

Paso I: 3,4-Dihidro-7-metoxi-4-oxe-espiro[2H-1-benzopirano-2, 1 -ciclobuano]

RMN "H (CDCl3): 61,66 1,76 (1H, m); 1,86 — 1,99 (111, m); 2,12 = 2,21 (2H, m); 2,27 - 2,38
(2H, m); 2.85 (2H, s); 3.84 (3H, 5); 6,42 (1H, d, J=2,4 Hx); 6,56 (1H, dd. ) = 2,4 v 9,0 Hz); 7.80
{(1H.d, J =90 Hz).

Faso I: 3.4-Dilidro-4-Iidroxiimino-7-metoxi-espiro{2H-1-benzopirano-2,1 -ciclobutano]

Paso HI: (x) 4-Amine-3,4-dihidro-7-metoxi-espiro[2H- 1 -benzopirano-2, 1 -ciclobutano]

-
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RMN 'H (DMSO-dy): 81,67 — 2,36 (8H, m); 4,57 (1M, m); 6,85 (1M, d. J = 8,1 Hz); 6,98 (1H, (,
J=8,1 Hz); 7,26 {1H, d, J =84 Hz); 7,59 (1H, d. ) = 7.5 Hz), 8.73 (3H, b). -

Paso IV () 1-(3,4-Dihidro-7-metoxi-espirof2H-1-benzopirano-2, 1 -ciclobutano]-4-il)-3-
(isoquinolin-3-il)urea

RMN 'H (DMSO-ds): & 1,72 — 1.94 (3H. m); 2,08 - 2,43 (5H, m); 4,94 (1H, m); 6,39 (1H, s);
6,53 (1H, d, 1 = 9.0 Hz); 6,96 (1H,d, J = 7.8 Hz); 7,19 (1H, d, ) = 8,4 Hz); 7,63 (1H, . ] = 7.2
Fiz). 7,76 (1H. d, J = 8.1 Hz); 7,93 (1H, d, ) = 6,0 Hz); 8,38 (1H, d, J = 7,5 Hz); 8,55 (111. d,J =
5.7 Hz); 8.71 (1H, §); 9.29 (1H, s); IR (KBr) (em™'): 3314, 1631, 1563; EM (M™+1): 390,1

Eicmplo  48: 1-(6.8-Difluoro-3.4-dihidro-espiro[ 25/ 1-benzopirano-2. 1 *-ciclobutano]-4-il)-3-

(isoquinolin-5-iDurea

Paso 1: 3.4-Dihidro-6.8-difluoro-4-oxo-espiro{2H1-1-benzopirano-2, 1 -ciclobutano

RMN 'H (DMSO- do): 61,71-1.87 (2H, m); 2,10-2,32 (4H, m); 3,08 (2H, s); 7,30 (1H, m); 7,70
(1H, m).

Paso II: 3, 4-Dihidro-6,8-difluoro-4-hidroxiimino-espiro{ 2H-1-benzopirano-2,1 '-ciclobutano ]
RMN 'H (DMSO-d): 81,69-1,86 (2H, m); 1,97-2.25 (4H. m); 2,99 (2H, s); 7.25-7,36 (2H. m);
11,71 (1H, s).

Paso II: (%) 4-Amino-3,4-dihidro-6.8-difluoroespirof 2H-1-benzopirano-2, 1 ~ciclobutano]

RMN 'H (CDCls): 61,62—2,56 (81, m); 4,01 (1H, m); 6,73 (2H, m); 6,95 (1H, d).

Se resolvid este compuesto utilizando acido mandélico tanto R (<) como S (+) en alcohol
isopropilico como solvente. A una solucién de 6_,-8-diﬂuoru-3_.4-dihidro-espiro[cromcno-Z,l'-
ciclobutano]-4-amina (1 mmol) en alcohol isopropilico a temperatura bajo agitacion. Sc afade
una selucion de acido R (-) mandélico en aleohol isopropilico lentamente en 10 minutos bajo
agitacion, se agit6 la masa de rcaccion durante 1-2 horas a temperatura ambiente y sc filtrd para
obtener (-) 4-Amino-3,4-dihidro-6,8-difluoroespiro[2H-1-benzopirano-2,1°-ciclobutano] con un

rendimicento de 35-40% (en peso). En forma similar sc obtuvo ¢l enantiomero (+) utilizando ¢l
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acido S (+) mandélico.

Paso IV: (¥) 1-(6,8-Difluoro-3,4-Dihidro-espiro[2H-1-benzopirano-2, 1’-ciclobutano|-4-il)-3-
(isoquinolin-5-iljurea

RMN 'H (DMSO-dy): 61,70 -1,96 (3H, m); 2,08 — 2,46 (5H, m); 5,03 (1H, m); 6,94 (1H.d,] =
9.0Hz); 7.11 (1H,d. J= 8,7 Hz); 7.21 (1H, t. J = 7.8 Fz); 7.60 (1H, t. § = 7,5 Hz); 7.94 (1H, d. )
=72 H7); 8,33 (1H. d, ) = 7.8 Hz); 8,56 (1H. d, J = 7.8 Hx); 8,79 (1H, s); 9.29 (1H, s); IR (KBr)
(em™): 3313, 2935, 1633, 1568, 1483, 1226: EM (M*+1): 397,1

Ejemplo_ 49: (&) 1-(8-Cloro-3.4-dihidro-espiro[2H-1-benzopirano-2. 1 *-ciclobutang]-4-11)-3-

{isoyuinolin-S-ilurea

Paso 1: 8-Cloro-3,4-Dihidro-4-oxo-espiro{ 2H-1-benzopirano-2. 1 -ciclobutano

RMN 'H (CDCly): 61,64 - 1,79 (1H, m); 1,90 - 2,05 (TH, m); 2,15 - 2,26 (2H, m); 2,34 — 2,48
(2H, m); 2.94 (2H, 5); 6.94 (1H,1,J =84 Hz); 7.56 (1H, dd. } = 1,5y 7,8 Hz); 7.79 (1H., dd, J =
1.5y 8,4 H). |
Paso II: 8-Cloro-3.4-Dihidro-4-hidroxiimino-espiro{2H-1-benzopirano-2, 1 -ciclobutuno]

RMN "H (DMSO-dg): §1,69-1,86 (2H, m); 2.00-2,20 (4H, m); 2,99 (3H, 5),6.94 (1H, . J = 7.8
Hz).7,44 (1H, d, } = 8,1Hz). 7.70 (1H, d. J = 8,1Hz); 11,53 (1H, s).

Paso M. Clorhidrato de (1) 4-amino-8-cloro-3.4-dihidro-espiro-[21-1-benzopiran-2,1 -
ciclobutanof

RMN 'H (DMSO-dg): & 1,68-2.03 (4. m); 2,23 (2H, brm); 2,39-2,62 (2H, m).4,64 (1H, m):
7,00 (1H,1,)=7.5Hz), 744 (1H.d, I = 7,5 Hz); 7,55 (1H, d, J = 7,5 Hx); 8,72 (31, b).

Paso V: ()  1-(8-Cloro-3.4-dihidro-espiro{2H-1-benzopirano-2, 1 -ciclobutano]-4-il)-3-
(isoquinolin-3-iljurea

RMN 'H (DMSO-dy): 61,75 - 2,45 (8H, m); 5,06 (11, m); 6,93 (1H, , } = 7.5 Hz): 7,10 (1H, d,
J=8,41z); 727 (IH,d, J=7,5 Hz), 7,33 (1H, d, I = 7,5 Hz); 7,63 (1H.1,J = 8.4 Hz); 7,78 (1H,
d.J =78 Hz); 7,94 (111, d, ) = 6,0 Hz); 8,37 (1H, d. 1 = 7,5 Hz); 8,57 (1H, d. ) = 6,0 Hz). 8,78
(1H, s); 9,29 (1H, m).
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Ejemplo  50: () 1-(3.4-Dihidro-6-fluoro-espiro[2/4- 1 -benzopirano-2.1 -ciclobutang]-4-il)-3-

(isoquinolin-3-1Durea

Paso I: 3,4-Dihidro-7-fluoro-4-oxo-espiro{2H-1-benzopirano-2,1 -ciclohutano ]

RMN 'H (CDCly): 81,64 — 1,80 (1H, m); 1,88 - 2.01 (IH, m); 2,13 - 2,23 (2H, m); 2,27 - 2,40
(2H, m); 2,89 (2H, s): 6,66 — 6,74 (2H, m); 7.84-7.89 (1H,dd, ] =69 y 8,7 Hz).

Paso II: 3.4-Dihidro-7-fluoro-4-hidroxiimino-espirof 2H-1-benzopirano-2. 1 "-ciclobutano]

RMN 'H (DMSO-dg): §1,69-1,86 (2H, m); 1,97-2,19 (4H, m); 2,94 (2H, s); 6,79 (2H, m); 7,75
(1.1, T=8.8 Hz): 11.31 (iH, 5).

Paso II: (£) 4-Amino-3,4-dihidro-7-fluoro-espiro[2H- 1 -henzopirano-2, 1 '-ciclobutano ]

RMN 'H (DMSO-dg): & 1.63 — 2,06 (4H, m); 2,14-2,20 (2H, m); 2.29-2,39 (LH, m); 2,50-2,59

(1H, m); 4,55 (1H, m); 6,75 (1H, dd, I = 8,1 Hz); 6.85 (1H, 1.} = 8,1 Hz); 7,68 (1H. m); 8,82 (3H,

b).

Paso  1V: (%) 1-(3,4-Dihidro-7-fluoro-espirof 2H- 1-benzopirano-2, 1 *-ciclobutano f-4-il)-3-
(isoquinolin-3-il)urea

RMN 'H (DMSO-dg): 61.70 — 1,98 (3H. m); 2,16 — 2,48 (5H, m); 4,99 (1H, m); 6,68 (1H, dd, J
=24y 10,5Hz); 6.78 (1H, t, ) =27y 84 Hz); 7.07 (1H, d, ] = 8,4 Hz); 7,33 (1H, t,J = 7,8 Hz),
7.66 (1H,t, J =7,5Hz); 7.80 (1], d, T = 7.5 Hz): 7,98 (1H, d, J = 6,0 Hz); 839 (1H,d. 1 = 7.5
Hz); 8,57 (1H, d, J = 6,0 Flz); 8.79 (1H, s); 9.33 (1H. s).

Se elaboro la sal de clorhidrato utilizando acetato de etilo saturado con dcido clorhidrico.

RMN 'H (DMSO-dy) para la sal de clorhidrato: & 1,70 = 1,99 (3H, m); 2,096 — 2,46 (5H, m);
5,00 (1M, m); 6,67 (1H, dd. 1 =27 y 10.8 Fz); 6,76 (1H, . } =27y 8,7 Hz): 7,32 (1H,d. ) =72
Hz): 7,61 (1tl, m): 7,94 (111, 1, J = 7.8 Hz); 8,10 (1H, d,J = 7.8 Hz); 8,73 (3H. m); 9.61 (1H, m);
9,81 (1H, s).

Eiemplo 51: (&) 1-(3.4-Dihidro-6-metoxi-espiro|[2H- 1 -benzopirano-2.1* -ciclobutano]-4-i1)-3-

{isogyuinolin-5-iljurca

r\@
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Paso I: 6-metoxi-3.4-dihidro-4-oxo-espiro{2H-1-benzopirano-2, 1 -ciclobutano]

A una solucién de 3,4-Dihidro-6-hidroxi-4-oxo-espiro[2//-1-benzopirano-2,1° -ciclobutano)
(Ejemplo 12) (10 mmol) en dimctilformamida, se le afiadieron yodometano (12 mmol) y
carbonato de potasto (12 mmol) y se agitd la mezela de reaccion a temperatura ambicnte durante
12 horas. Luego se cvapord ¢l solvente v sc disolvid el residuo en acetato de ctilo. La capa
orgdnica se lavé con agua, salmuera y se separd. Luego se scco sobre NapSO, anhidro v sc
concentrd para obtener ¢l producto descado como un aceite.

RMN 'H (CDCly): 61,65 - 1,78 (1H, m); 1,86 — 1,99 (1H, m); 2,11 - ‘2‘,l9 (2H. m); 2,25 - 2,36
(2F, m); 2,89 (2H. s); 3,80 (3H, s); 6.92 (1, d, ) = 9.3 Hz); 7,09 (1H, dd. ) = 3,0 ¥ 9,3 Hz); 7,28
(1H.d, J =2,7 Hz).

Paso 1I: 3,4-Dihidro-4-hidroxiimino-6-metoxi-espiro{2H-1-benzopirano-2, | "-ciclobutano]

Paso HI: (&) 4-Amino-3,4-dihidro-6-metoxi-espirof 2H-1-benzopirano-2,1 -ciclobutano

RMN 'H (DMSO-dy): §1,67 — 1.2,36 (811, m); 4,57 (1H, m); 6,85 (1H, d, 1 = 8,1 Hz); 6,98 (1H,
t.]=8,1Hz); 7.26 (1H, d. } = 8,4 Hz); 7.59 (1H,d, ] = 7.5 Hz); 8,73 (3H, b).

Paso IV: (£} 1-(3,4-Dihidro-6-metoxi-espiro[2H-1-benzopirano-2.1 -ciclobutano J-4-il)-3-
(isoquinolin-S-iljurea

RMN 'H (DMSO-d): 51,71 - 1,94 (3H. m); 2,08 — 2,43 (SH, m); 4.97 (1F1, m); 6,74 — 6.84 (3H,
m); 7,04 (1H, d, J = 8.1 Hz); 7.63 (1H,t,J =78 Hz); 7,77 (1. 4, J = 8,1 Hz); 7,03 (1H. d, ) =
5,7 Hz): 8.36 (1H. d, J = 7.8 Hz); 8,55 (1H, d, J = 6,3 Hz); 8.72 (1H, s}; 9.29 (1H, s); IR (KBr)
(cm™): 3321, 1629, 1561, 1489, 1217; EM (M +1): 390,1,

Liemplo 52: (&) 1-(6-Ciclopentiloxi-3.4-dihidro-cspirof2H-1 -benzopirano-2. 1’ -ciclobutano]-4-

il)-3-(isoquinolin-3-il)urea

Paso 1. 6-Ciclopentiloxi-3,4-dihidro-+4-oxo-espirof2H-{ -henzopirano-2, 1 '-ciclobutano]
A una solucién de 3,4-Dihidro-6-hidroxi-4-oxo-espiro[2 H-1-benzopirano-2,1°-ciclobutano] (del
ciemplo 12) (10 mmo!) en DMF, sc le afiadieron bromuro de ciclopentilo (12 mmol) y K2CO;

(12 mmol) y se culentd la mezcla de reaccion a 60 “C durante 12 horas. Lucgo sc evaporo el

%
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solvente y se disolvio el residuo en acetato de etilo. La capa drgzillica sc lavo con agua, salmuera
v se scpard. Luego se sccd sobre NaySQ4 anhidro y se concentré para obtener el producto
deseado como un accite.

RMN 'H (CDCl3): 81,56 — 1,98 (10H,m); 2,1 — 2,21 (2H, m); 2,24 — 2,37 (21, m); 2,87 (2H, s);
4,72 (1H. m); 6,89 (1H.d, J = 9,0 Hz); 7,05 (1H,dd /= 3,0 y 9,0 Hz); 7.26 (1H, d, J = 3,0 lz).
Paso {I: 6-ciclopentiloxi-3.4-dihidro-4-hidroxiimino-espiro{2H-1-benzopirano-2. 1 *-ciclobutano |
Paso HI: (£) 4-Amino-6-ciclopentiloxi-3 4-dihidro-espirof2H-1-benzopirano-2, 1 -ciclobutano]
RMN 'H (CDCl3): §1,55-2,45 (16H, m); 4.17 (1H, m); 4,66 (1H, m); 6,71 (2H, m): 7,01 (1H, d,
J=12.1Hz).

Paso IV: (x) I-(6-Ciclopentiloxi-3.4-dihidro-espirof2 H-1-benzopirano-2, I '-ciclobutanoj-4-il)-3-
(isoquinolin-3-il)urea

Fiste compuesto se clabor¢ cn la misma forma a partir de (%) 4-Amino-6-ciclopentiloxi 3.4-
dihidro-espiro[2H-1-benzopirano-2,1°-ciclobutano] como en ¢l paso IV del ¢jemplo 1.

RMN 'H (DMSO-dy): 1,50 — 1,93 (11H, m); 2,08 - 2,44 (SH, m); 4,66 (1H. m); 4,97 (1M, m);
6.74 — 6,79 (3H, m); 7,21 (1. d, ] = 8,1 Hz); 7.64 (1H, 1. J = 8.1 Iz); 7,78 (1H, d. ] = 8,1 Hz);

7.93 (11, d,1=6,0 Hz); 8,35 (1H, d. J = 7.8 Hz); 8,55 (1H, d. J = 6,3 Hz); 8,74 (1t s); 9.29 (1H,

s); TR (KBr) (cm’'): 3368, 1641, 1553, 1489, 1169; EM (M™+1):

EJEMPLO 53: (&) 1-(7-Ciclopentiloxi-3.4-dihidro-espiro[2 H-1-benzopirano-2. | *-ciclobutanol-

4-11)-3-(isoguinolin-3-ilurea

Paso I: 7-Ciclopentiloxi-3,4-dihidro-4-oxo-espiro[2H-1-benzopirano-2, 1 '-ciclobutano |

A una solucién de 3,4-Dihidro-7-hidroxi-4-oxo-espiro[2 H-1-benzopirano-2,1*-ciclobutano] (10
mmol) (del ejemplo 18) en DMT, se le afladieron bromuro de ciclopentilo (12 mmol) y K,CO;
(12 mmol) y se calentd la mezela de reaccion a 60 °C durante 12 horas. Lucgo se evaporo el
solvente y se disolvio ¢l residuo en acetato de ctilo. La capa organica se lavd con agua, salmucra
¥ se separd. Luego se sec6é sobre NapSQy4 anhidro y se concentrd para obtencr el producto

descado como un accite,

7=
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RMN 'H (CDCL): 81,54 - 2,02 (10H,m); 2,04 — 2,28 (4H, m); 2,87 (2H, s); 4.90 (1H, m): 6,50
(I1H,d. ] =27 Hz); 6,57 (1H. dd, ) =2,4 y 8,7 Hz): 7,63 (11. d, J = 8,7 Hz).

Paso II: 7-ciclopentiloxi-3,4-dihidro-4-hidroxiimino-espiro{2H-1-benzopirano-2. 1 -ciclobutano]
Paso IlI: (%) 4-Amino-7-ciclopentiloxi-3,4-dihidro-espiro{ 2H- 1-benzopirano-2, 1 -ciclobutuno]
RMN 'H (DMSO-dg): §1.55 2,56 (16H, m); 4,47 (1H, m).4,78 (1H, m); 6,33 (1H. d, ] = 2,7
Hz). 6,51 (1, dd, J = 8.7 Hz); 7,50 (11, d, J = 8,7 Hz); 8,73 (3H, b).

Paso 1V: () 1-(7-Ciclopentiloxi-3,4-dihidro-espiro{2H- [ -benzopirano-2, 1 -ciclobutano-4-il)-3-
(isoquinolin-3-il)urea

RMN 'H (DMSO-dg): 61,50 - 1,93 (11H, m); 2,08 - 2,44 (SH, m); 4,77 (1H, m); 4,94 (1H. m);

6,32 (11, s); 6.48 (1H, d, ) =78 Hz); 6,96 (1H, d, ) = 0,9 Hz); 7.16 {1H, d. J = 8.4 Hz); 7.62 (1H,

t.J=7.8Hz); 7.75 (IH, d, ) = 7.8 Hz); 7,92 (1H, d, J = 5,1 Hz); 8,38 (1H, d, § = 7.2 Hz); 8,55
(1, d, J = 5,7 Hz); 8,69 (1H, s): 9,28 (111, s); IR (KBr) (cm™): 3318, 2953, 1632, 1563, 1498:
EM (M7+1); 4452

Eiemplo 54: Clorhidrato de () 1-(7-difluorometoxi-3.4-dihidro-espire[2H- 1-benzopirano-2.1 -

ciclobutang]-4-11)-3-(isoquinolin-S-iurea

Paso I: 7-Difluorometoxi-3,4-dihidro-4-oxo-espirof 2 H-1-benzopirano-2. I -ciclobutano]

A una solucion de 3.4-Dihidro-7-hidroxi-4-oxo-cspiro| 2H-1-benzopirano-2,1°-ciclobutano] (del
cjemplo 18) (10 mmol) cn DMF (2,5 ml), sc le afadio KCO; ¥ la mezcla de reaccion se calentd
a 85 °C durante 2 horas. Luego sc¢ burbujeo clorodifluorometano en la rcaccion a la misma
temperatura durante 2 horas. La mezcla de reaccidn se enfrié hasta temperatura ambiente y sc
templd con agua fria. Luego cl compucsto se extrajo cn acctato de ctilo. Luego se separé la capa
orgdnica, se seco sobre Na;SOy anhidro, y se concentréd bajo vacio. Luego se purificéd compucsto
crudo por cromatografia de columna para obtencr el producto deseado.

RMN "H (DMSO-de): 61,70 — 1,87 (2H, m); 2,02 — 2,30 (4H, m); 3,00 (2H. 5); 7.13 (1H, d, J =
9.3 Hez); 7,20 (1H, 1, 3 = 74,1 Hz); 7,40 - 8,45 (2H, m).

Paso HA 7-difluorometoxi-3.4-Dihidro-4-hidroxiimino-espirof2H-1 -henzopirano-2. 1 -
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ciclobutano/

Paso lI: (x) 4-Amino-7-difluorometoxi-3, 4-dihidro-espirof2H- 1 -henzopirano-2, 1 -ciclobuiano]
RMN 'H (DMSO-dg): 81,67 2,56 (8H, m); 4,57 (1H, m); 6,68 (1H, s); 6,83 (1H, d. ] = 8,1 Hz);
7.27 (1H,t. J =72 Hz); 7,66 (1H, d, J = 8.4 Hz); 8,75 (311, b).

Paso IV: Clorhidrato de () 1-(7-difluorometoxi-3.4-dihidro-espiro[2H-1-benzopirano-2.1 -
ciclobutano ]-4-il)-3-(isoquinolin-3-il)urea

RMN 'H (DMSQ-dg): 51,69 — 2,02 (3H, m); 2,10 — 2,48 (SH, m); 5,02 (1H, m); 6,62 (1H, d, I =
24 Hz); 6,74 (1H, dd, J = 2,1 ¥ 8.4 [iz); 7.23 (1H, t.J = 74,1 Hx), 7,35 (1H, d, ] = 7,8 Hz); 7,55
- 71,75 (1H, m); 7,93 (IH, t,J=78Hz); 8.11 (1H, d, I = 7.8 Hz); 8,68 — 8,75 (3H, m); 9,55 -
9,75 (1, m); 9.81 (1H, s); IR (KBr) (em™"): 3399, 3041, 2990, 1698, 1544, 1121; EM (M*+1):

Eiemplo  55: () 1-(3.4-Dihidro-6-metiloaminosulionil-  espiro[2//-1-benzopirano-2.1°-

ciclobutano] -4-il)-3-(isoquinolin-3-ilyurca

Paso I: 3.4-Dihidro-6-metiloaminosulfonil-4-oxo-espirof2H-1-benzopirano-2, 1 '-ciclobutana |
Una mezcla de 3,4-Dihidro-4-oxo-espiro[2H-1-benzopirano-2,1’-ciclobutano] (del ejemplo 3)
(10 mmol) y acido clorosulfonico sc agité a temperatura ambicnte durante 2 horas. Luego se
templd con hiclo scguido por agua y se extrajo el derivado de clorosulfonilo en cloroformo. Sc
scpard la capa orgéanica, se seco sobre NaxSOy anhidro, v sc concentré bajo vacio. Se disolvid cl
residuo de nuevo en cloroformo y se traté con solucion acuosa de metilamina a -50 °C y sc agit6
durante 2 horas. Luego sc diluyd la mezela de reaccidn con cloroformo y se lavo con agua. Se
separd la capa orginica, se sccO sobre Na,SQO4 anhidro, y sc concentré bajo vacio. Luego se
purifico producto crudo por cromatografia dc columna para obtener el 3.4-dihidro-6-
metiloaminosulfonil-4-oxo-espiro[2H-1-benzopirano-2,1’-ciclobutano).

RMN 'H (DMSO-dy): 61,72 = 1,92 (2H, m): 2.10 — 2,34 (44, m): 2,40 (3H,d,/ = 5.1 Hz); 3,09
(2H, s); 7,28 (1H, d. 1 = 8.7 Hz); 7,52 (11, m); 7.91 (11, dd, J = 2,4 y 9.0 Hz); 8,09 (1H.d, ) =
2.t Hel.

Pasue  II: 3,4-Dihidro-4-hidroxiimino-6-metiloaninosulfunil-espivo{ 2H- 1 -benzapirano-2, 1 -

q.\\xt
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ciclobutano]

RMN 'H (DMSO-de): §1.71- 1,85 (2H, m); 2,00-2.06 (2H, m); 2,12-2,29 (2H, m); 2,38 (3H.d);
3,00 (2L, s): 4,57 (1H, m); 7.08 (1H, d, J = 8.7 Iz); 7,40 (1H, m); 7.62 (1, dd, J = 8.4 Hz);
8.13 (1H, d. ) =2,4 Hz); 11,59 (1H, s).

Paso NI (&) 4-Amino-3.4-dihidro-6-metiloaminosulfonil-espiro[2H-1-benzopirano-2,1 -
ciclobutano/

Paso 1V: (%) 1-(3,4-Dihidro -6-metiloaminosulfonil-espiro-{211-1-benzopirano-2. 1 *-ciclobutano]
-4-;'()-3-(isoquinolin-5-:'1)urea

RMN 'H (DMSO-dy): 61,69 — 2,02 (3H, m); 2,10 - 2,30 (3H. m); 2.34 — 2,48 (SH, m); 5,07 (1H,
m); 7,00 (1H, d, ] = 8,7 Hz); 7.14 (1H, d, ] = 8,4 I1z); 7.35 (I1H,q/ = 4.8 Hz); 7,57 (1H. d, ] =
8.4 Hz); 7,64 (1H, t,J =75 Hz); 7,75 (1H. s); 7,79 (1H, d. J = 7.8 Hz); 7.93 (111, d, ] = 5.7 Hz);
8,32 (1H. d, J = 7,5 Hz); 8,56 (1H, d, } = 5,7 I1z); 8.83 (1H. 5); 9,30 (1L s).

Eiemplo 56: (&) 1-(7-Difluorometoxi-3.4-dihidro-espiro[24{-1-benzopirano-2.1° -ciclobutano |-4-

1-3-(3-metiloisoguinolin-5-iDurca

RMN 'H (DMSO-dy): 61,70 — 197 (3H, m); 2,10 — 2.46 (SH, m): 2,65 (3H, s): 4.99 (1H. m);
6.64 (1H. d, 1 =2,1 Hz); 6,76 (1H, dd, J = 2,1 y 8.4 Hz); 7,02 (1M, d,J = 8,1 Hz): 7,23 (1M, 1, J =
74,1 Hz); 7,34 (1H, d, } = 8.4 Hz); 7.50 (1H, d, ) = 9,0 Hz); 7,55 (1H, d. 1 = 8,1 Hz); 7.72 (1H, d.
J=8,1Hz); 7.75 (1H. s): 8.32 (1H, d. J = 7,8 Hz); 8,65 (1H, s); 9,19 (1 H, 5).

Ejemplo 57: () 1-(7-Cloro-3.4-dihidro-espiro[2H-1-benzopirano-2.1 -ciclobutano]-4-i1}-3-(3-

metiloisoguinolin-5-iDurea

RMN 'H (DMSO-dg): 61,69 - 1,96 (3H, m); 2,11 — 2.48 (5H, m); 2.66 (3H. s); 4.99 (1H, m);
6,85 (1H, d, 1 =9,0 Hz); 7,08 (1H. d, 1= 8.4 Hz); 7,21 (1M, dd. J = 2,7 v 8,7 Hz); 7.30 (1H, d, J
=24 Hz); 7.54 (1H, t, J = 7.8 Hz); 7,73 (3H, m); 8,28 (1H. d, ] = 7.8 Hz); 8.68 (1H, s); 9,20 (1H.

Ejemplo  58: (- 1 -(8-Cianuy-3,4-dihidro-espiro| 2/4- 1 -benzopirano-2.1 *-ciclobutano

(isoquinolin-3-iDurca
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RMN 'H (DMSO-dg): 61,76 = 2,08 (3H, m); 2,18 — 2,48 (5H, m); 5,05 (1H, m); 7.08 (1H. 1, } =
7.5 Hz) 7.1 (14, d. J = 8.4 Hz); 7,64 (2H, m): 7,78 (1H. d. T = 7,8 Hz); 7.94 (1H. d, J = 6,3
Hz); 8.34 (1H. d, ] = 8.1 Hz); 8,56 (111, d, J = 6,3 Hz); 8,81 (1H, s); 9.29 (1H. s).

Eiemplo 59: (+} 1-(6.8-Difluoro-3.4-Dikidro-espirof2H-1-benzopirano-2.1 -ciclobutano]-4-il)-

3-fisoquinolin-3-il}urea

Este compuesto se elabord a partir del (-) 4-Amino-3,4-dihidro-6.8-difluoroespiro|2//-1-
benzopitano-2, 1 ’-ciclobutanbj deserito cn el paso TV del ejemplo 1.

la]®=+ 61.18 (c = 1,metanol)

RMN 'H (DMSO- dy): & 1,74-2,00 (3H, m); 2,16-2,37 (5H, m); 5,02 (1H, m); 6,96 (1H, d, J =
8.7 HMz), 7,11 (1H, d, J=7.8 Hz); 7,20 (1H, t, J =9 Hz); 7.63 (1H, t,J =72 ¥ 8,1 Hz); 7.78 (1H., d,
J=8,1 Hz); 7.94 (IH, d, J= 5,7 Hz); 8.33 (1H, d, J=7,5 Hz); 8.51 (111. d, ] = 6,3 Hz); 8,79(1H,
s); 9.29 (1M, s); IR (KBr) (em'): 3313, 2395, 1633, 1483, 1226.

Ejemplo 60: (-) 1-(6.8-Difluoro-3.4-Dihidro-espiro]| 2H-1-benzopirano-2.1’-ciclobutano]-4-il)-3-

(isoguinolin-5-iljurea

Este compuesto se elabord a partir del (+) 4-Amino-3,4-dihidro-6.8-difluoroespirof2H-1-
benzopirano-2,1°-ciclobutano] descrito en el paso [V del ejemplo 1.

[cz]2'= -71.37 (¢ = 1,mctanol)

RMN 'H (DMSO- dg): 6 1,74-2,03 (3H, m): 2,16-2,37 (SH, m); 5,01 (1H, m); 6,97 (1H.d, J =
8.7 Mz), 7,12 (1K, d, J= 7,8 Hz); 7,21 (1H, t, ) =9 Hz); 7,63 (1H, t,J =72 v 8,1 Hz); 7,78 (1H, d,
J=28.1 Hz); 7,93 (I1H, d, J= 5.7 z); 8,33 (1H, d, J=7.5 Hz); 8,56 (1H, d, ] = 6,3 I1z); 8,79 (1k.
s) 9.29 (111, s).

Ei

emplo 61: 1-(3.4-Dihidro-8-hidroxi-espiro[241- 1 -benzopirano-2. 1 -ciclobutano

(isoquinolin-5S-iurea

Pasa I: 3.4-Dihidro-8-hidroxi-d4-oxo-espiro{2H-1-benzopirano-2.1 -ciclobitana]
RMN 'H (CDCl;): 8 1,60-2,40 (8L, m); 5,62 (1H, m); 691 (1M, t,J = 7,5 Hz); 7.13 (1H. d, I =
7.8 Mz): 7.39 (1H. d, J = 7.8 Hz); EM (M*-1): 203,34
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Paso II: 3,4-Dihidro-4-hidroxiimino-8-hidroxi-espiro{2H- I-benzopiraite-2, 1 -ciclobutano |

RMN 'H (CDCly): §1,60-2.40 (8H, m); 3,09 (2H, brs): 6.83 (1H. 1, J = 8,1Hz); 6,93 (11, d, 1 =
6.6 Hz); 7,22-7,38 (1H, m); EM (M"+1): 220,26

Paso M- Clorhidrato  de  4-amino-3.4-dihidro-8-hidroxi-espiro{2H-1-benzopirano-2,1 -
ciclobutanof

RMN "H (DMSO- ds): 6 1,60-2,40 (8H, m); 4.32 (2H. brs); 6,64-6,80 (2H, m); 7,06 (1H, d, J =
6.3 Hz); 9.04 (11, m); M (M™+1); 205,69

Paso  [V: () [-(3.4-Dihidro-8-hidroxi-espirof2H-1-benzopirano-2,1 -ciclobutano[-4-il)-3-
(isoquinolin-3-il)urea

RMN "H (DMSO- dg): §1,70-1,94 (3H, m); 2,10 — 2,48 (5H, m); 4,95-5.05 (1H, m); 6,66-6,80
(3H, m); 7,00 (1H, d, J = 8,1 1z); 7.60-7,80 (3, m); 7.94 (1H, d, ) = 6.0 Hz); 8,39 (1H,d. J =
7.5 Hz); 8,56 (1M, d, J = 5,7 Hz): 8,72 (1H, s); 8,84 (1H, 5); 9,29 (IH, s). IR (KBr) (em™): 3317,
1627, 1565, 1470, 1224; EM (M'-1): 374,21; M,P,246-247 °C

Ejcmplo 62: () 1-(3.4-Dihidro-8-difluorometoxi-espiro[2 H- 1 -benzopirano-2. 1 *-ciclobutano}-4-

i)-3-(isoguinolin-5-iDureca

Paso I: 3.4-Dihidro-8-difluorometoxi-d-oxo-espirof 2H-1-benzopirano-2. 1 -ciclobutano |

Este compuesto se elabord por diflurometoxilacton de 3,4-Dihidro-8-hidroxi-4-oxo-cspirof2H-1-
benzopirano-2,1°-ciclobutano] utilizando gas de clorodifluorometano en presencia de carbonato
de potasio en DMF a 30-80 “C.

RMN 'H (CDCl3): 61,66-2,04 (21, m); 2,14-2,26 (2H, m); 2,32-2,44 (2H, m); 2,94 (2H, s); 6.22
(1H.t,) =744 Hz): 6,97 (1, . =81 Hz); 738 (1H,d,J =72 Hz); 7,75 (1H,dd /= 1,5Hz y J
= 7.5 Hz); EM (M™-1): 253,36

Paso I1: 3.4-Dihidro-4-hidroxiimino-§-hidroxi-espirof2H-1-benzopirano-2. 1 '-ciclobutano]

RMN 'H (CDCl5): 61,70-2,38 (8H, m); 3,07 (2H, brs); 6,60 (1H, t, J = 74,7 Hz); 6,89 (1H, t,J =

8,1Hz); 7.16 (1H, d. J = 8.4 Hz); 7,69 (1H, d, T = 6,9 Mz); EM (M"-1): 268,23

R
N
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Paso {II: Clorhidrato de 4-amino-3,4-dihidro-8-difluorometoxi-espirof2H-I-benzopirano-2,1 -
ciclobutano |

RMN 'H (DMSO- d): & 1.60-2.64 (811, m); 4,52-4.66 (1H, m); 6,85 (1H, d, ) = 7.8 Hz): 6,98
(IH, d,J=6.9 Hz): 7,25 (1H.d, 1 = 7.5 Hz), 7,64 (1H, d, } = 6,9 tz); 8,85 (2H, m).

MS (M*+1): 255,72

Paso IV. () 1-(3.4-Dihidro-8-difluorometoxi-espiro{2H-1-benzopirano-2, 1 -ciclobutano]-4-il)-
3-(isoquinolin-5-il)urea

RMN 'H (DMSO- d¢): 5 1,70-2,08 (3H, m); 2.10 - 2,57 (SH, m); 5,03 (1H, m); 6,82 (1H, d, J =
7.8 Hz); 6,88-6,98 (1H, m); 7,02-7.10 (1H, m);7,18 (1H, t, J = 7,2 Hz); 7.31 (IH. d, J =7.2 Hz):
7,64 (1H, t. } = 7.8 Hz): 7.77(1H, d, J =7.8 Hz); 794 (IH, d. | = 6,0 Hz); 839 (11, d, 1 =175
Hz); 8,56 (1H. d, I = 5,7 Hz); 8,73 (1H, s); 9,29 (1H. s); iR (KBr) (em™): 3323, 1630, 1563,
1235, 754; EM (M™+1): 426,25

Ejcmplo 63: (&) 1-(6-Cloro-3.4-dihidro-espirol2 H-1-benzopirano-2.1° -ciclobutano|-4-1i)-3-

(isoguinolin-3-ijurca

Paso I: 6-Cloro-3.4-Dihidro-4-oxo-espiro[2H-1-benzopirano-2,1 -ciclobutano]

Estc compuesto se elaboro cn la misma forma a partir de 3'-cloro-2"-hidroxiacetofenona como ¢n
el paso I del ejemplo 3,

RMN 'H (CDCl3): 41,64 — 1,80 (1H, m); 1,86 — 2,02 (1H, m); 2,10 - 2,22 (2H. m). 2,26 — 2.40)
(2H, m); 2,90 (24, 5): 6,94 (1H, d, ) =9,0 Hz); 741 (I1H, dd, J = 3,0 y 8.7 Iz); 7,81 (1H,d, ] =
2.7 Hz).

Paso U: 6-Cloro-3,4-dihidro-4-hidroxi-espiro[2H-1-benzopirano-2, 1 -ciclobuiano]

Sc afiadio borohidruro de sodio (40 mmol) a una solucion de 6-cloro-3.4-dihidro-4-oxo-
espiro[2H-1-benzopirano-2,1 -ciclobutano] (10 mmol) en metanol (10 ml) a aproximadamente
0 °C y la mezcla de reaccion se agitod a temperatura ambientc durante cerca de 2 horas y se
extrajo ¢l compuesto con acctato de etilo. La capa organica sc lavo con agua, salmuera v se

scparé. Luego se secO sobre sulfato de sodio anhidro y se concentrd para obtener el producto
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descado como un sélido blanco.

Paso llI: 4-Acetamido-6-cloro-3,.4-dihidro-espirof{2H-1-benzopirano-2. 1 '-ciclobutano]

Una solucion de 6-cloro-3.4-dihidro-4-hidroxi-espiro{2 H-1-benzopirano-2,1'-ciclobutano] (10
mmol) en acetonitrilo (30-50 ml) se afiadié a una solucién de acido sullurico concentrado (30
mmol) cn acetonitrilo (10 ml) a 0 a -10 °C. Se agitd ta mezcla de reaccion durante

aproximadamente 2 horas v se permitio calentar, hasta temperatura ambicnte. Luego se afiadio

sobre hiclo. Sc separo el derivado acetamido correspondiente como un solido blanco que se filird,

lavo con agua v se seco.

Paso 1V: (£} 4-Aniino-6-cloro-3,4-dihidra-espiro{2H-1-benzopirano-2. 1 '-ciclobutano]
4-Acetamido-6-cloro-3,4-dihidro-espiro[ 2H-1-benzopirano-2,1 -ciclobutano) (1,0 g) se hidrolizoé
utilizando retlujo de dcido clorhidrico concentrado (10 ml). Se cnirio la mezcla de reaceion, se
diluyé con acetato de ctilo ¥ se basificd con hidréxido de sodio al 40 %. Se scpard la capa
organica, sc lavo con agua, sc seco sobre sulfato de sodio anhidro y sc concentrd para producir el

producto como un accile que fue convertido a su sal de clorhidrato.

RMN 'H (DMSO-dy): 51,63 2,56 (8H. m); 4,58 (1H, m); 6,88 (1H, d, I = 8,7 [1z); 7.30 (1H, dd.

F=87Hz); 7.71 (1H.d, ) = 2.1 Hz). 8,69 (3H, b).

A una solucion de (&) 4-Amino-6-cloro-3.4-dihidro-cspiro| 2 H-1-benzopirano-2.1° -ciclobutano]
(200 mg) en alcohol isopropilico (10 ml) se le afiadié una solucidn de dcido R (-) mandélico (131
mg) en alcohol isopropilico (5 ml) a temperatura ambiente y la solucion clara se agitd durante
12-24 horas. Se filtrd la sal precipitada, se seco y sc neutralizo de nuevo con hidroxido de sodio
2N para obtener (+) 4-Amino-6-cloro-3,4-dihidro-cspiro|2 H-1-benzopirano-2,1°-ciclobutano]
(60 mg) con >98 % ec.

Paso  V: (¥ 1-(6-Cloro-3.4-diliidro-espirof2H-1-benzopirano-2, 1 -ciclobutanoJ-4-il)-3-
(isoquinolin-3-iljurea

Este compuesto se elabord por tralamicento de (+) 4-Amino-6-cloro-3,4-dihidro-cspiro[2H-1-

benzopirano-2,1°-ciclobutano] con N-(isoquinolin-5-il)carbamato de fenilo como sc describié en
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cl paso 1V del e¢jemplo 1.
RMN 'H (DMSO-dg): 61,70 - 1,97 (3H, m); 2,15 - 2,54 (SH. m); 5,10 (1H, m); 6.86 (1H, d, I =
8.4 Hz); 7.10 (11, d, I = 8.1 Hz); 7.23 (1H, dd, ! = 2.4 ¥ 8,7 Hz); 7.31 (1H, d, ] = 2.4 Hz), 7,65
(1H, t,J = 8.1 Hz); 7,79 (1H, d, J = §,1 Tz); 7.95 (1H, d, J = 6,3 Hz); 8.35 (1H, d, ] = 7.2 Hz);
8,57 (1H, d, J = 5,7 Hz); 8.78 (1H, s); 9,30 (1H, s); IR (KBr) (em™): 3315, 1633, 1567, 1473,
1265; EM (M™+1): 394,2

Eiemplo  64: (=) 1-(6-Clorg-3.4-dihidro-cspiro[2 H-[ -benzopirano-2.1 -ciclobutano]-4-11)-3-

(1soquinolin-5-i1l)urca

Este compuesto se clabord por tratamiento de (-) 4-Amino-6-cloro-3.4-dihidro-espiro[2£/-1-
benzopirano-2,1°-ciclobutano] con N-(isoquinolin-5-il)carbamato de fenilo como se deseribio en
el paso 1V del ¢jemplo 1.

RMN 'H (DMSO-d): §1,70 - 1,97 (3H, m); 2,15 — 2,54 (5H, m); 5,01 (1H, m); 6,86 (1H, d,J =
8,7Hz); 7,10 (1H,d, J = 8,7 Hz); 7,23 (1H, dd. J = 2.4 y 8,7 Hz); 7,30 (1H, d. ] = 2,4 Hz); 7.65
(VEL t, J = 8,1 Hz); 7,79 (1H, d. J = 8.1 Hz); 7,95 (1H, d, I = 6,3 Hz); 8.35 (IH. d, ) = 7.2 Hz);
8,57 (1H, d, J = 5,7 Hz); 8,78 (1H, s); 9.29 (1H, s); IR (KBr) (cm™'): 3367, 2934, 1642, 1551,
1474, 1263, 1232; M (M'+1): 394.2

L.os ejemplos 65 a 75 se sintetizaron siguiendo el procedimiento descrilo en el ejemplo 63

Eiemplo_ 65: (#)_1-(6-Bromo-3.4-dihidro-espiro[2/4-1-benzopirano-2.1° -ciclobutano]-4-i)-3-

(isoguinolin-5-iljurea

Paso I: 6-Bromo-3.4-Dihidro-4-oxo-espirof 2H-1-benzopirano-2, 1 -ciclobutano]

RMN 'H (CDClLy): 81,67 - 1,79 (1H, m); 1,88 = 1,99 (1H, m); 2,10 — 2,21 (2H, m); 2,27 — 2.38
(2H, m); 2,89 (2H, s); 6,89 (1H,d. J = 8.4 Hz); 7.55 (1T, dd, ) =24 y 8,7 Hz): 7.96 (1H, d, ] =
2,4 Hz).

Paso II: 6-Bromao-3.4-dihidro-4-hidroxi-espiro{2H-1-benzopirano-2, 1 -ciclobutanof

Paso U1 4-Acetamida-6-bromo-3, 4-dihidro-espira[2H- -benzopirano-2, 1 -ciclobutano

RMN '"H (DMSO-dy): & 1.65-1.83 (3H, m); 1,93 (3H, s); 2,05-2.16 (3H, m); 2.25-2,52 (2H, m);
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5.05 (1H, m); 6,75 (1H, d, 1 = 8,7 Hz); 7,18 (1H, d, J = 2,1 Hz); 7,30 (1H, dd, J = 8.4 Hz); 8,37
(1H, d, J=8.4 Hz).

Paso IV: (£) 4-Amino-6-bromo-3,4-dihidro-espirof2H-1-benzopirano-2. 1 -ciclobutano]

RMN 'H (DMSO-dg): & 1,65 — 2,80 (8H, m); 4,60 (11, m); 6.85 (IH, d, J = 8.1 Hz); 7.40 (IH,
dd, J=8,1 Hz); 7,83 (1H, brs); 8,73 (3H, b).

Puso V: (%) 1-(6-Bromo-3 4-dihidro-espirof2H-1-benzopirano-2.1 -ciclobuianoJ-4-il)-3-
{isoquinolin-5-il)urea

RMN "H (DMSO-ds): $1.69 - 1,96 (3H, m); 2,08 — 2.46 (5H, m); 5,00 (1EL, m); 6,80 (1H, d, J =
9,0 Hz); 7.09 (1H, d, 1 = 8,1 Hz); 7.33 (1H, dd. J = 2,1 y 8,4 Hz); 7,42 (1H, s); 7,64 (1H,, ] =
8.1 Hz); 7,79 (1H, d, J = 8,1 Hz); 7,94 (1H, d, ] = 5.7 Hz); 8,34 (1H, d, J = 7.2 Hz); 8,56 (1H, d,
1=5.7Hz); 8,77 (1H, s): 9.29 (1H, s); IR (KBr) (em™): 3307, 2935, 1632, 1562, 1472, 1234,

8-Dicloro-3.4-dihidro-espiro[ 2 H-1-benzopirano-2.1° -ciclobutano]-4-i1)-3-

(isoquinolin-5-il)urca

Paso I 6,8-Dicloro-3,4-Dihidro-4-oxo-espiro[2H-1-benzopirano-2.1 -ciclobutano]

Paso 11: 6,8-Dicloro-3.4-dihidro-4-hidroxi-espiro{ 2H-1-benzopirano-2, I -ciclobutano]

Paso 111: 4-Acetamido-6,8-dicloro-3. 4-dihidro-espiro[2H-1-benzopirano-2.1 -ciclobutanof
RMN 'H (DMSO-ds): §1,77 - 2,36 (11H, m); 5,05 (1H, m); 7.06 (114, 5); 7.49 (1. s); 8.39 (1H,
d.J =84 Hz).

Pasa 1V: (&) 4-Amino-6.8-dicloro-3,4-dihidro-espiro{ 2H- 1-benzopirano-2, 1 *~ciclobutano]

RMN "H (DMSO-dg): 51,62 -2,66 (8H, m); 4,62 (1H, m); 7,58 (1H. s); 7.90 (111. s); 9,16 (3H,
b).

Paso  V: (x)  1-(6,8-Dicloro-3.4-dihidro-espiro{2H-1-benzopirano-2,1 -ciclobutano]-4-il)-3-
(isoquinolin-3-iljurea

RMN "H (DMSO-ds): 1,72 — 2,46 (81, m); 5.08 (1H, m); 7,18 (1, d, J = 8,7 Hz): 7.35 (1H, d,
J=2,7Hz); 7,57 (1H,d, ) =24 Hz); 7.71 (1H, (, ] = 7.8 Hz); 7,86 (1H, d, ) = 7.8 Hz); 8,00 (1H,
d, J=6,0Hz); 838 (1H.d, 1 =78 Hz); 8.63 (111, d, J = 5,7 Hz); 8,89 (1H, s); 9,36 (1 H, s).

®
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Ejemplo 67:_(£) [-(6-Bromo-3.4-dihidro-7-metiloespiro[24-1-benzopirano-2,1°-ciclobutano]-4-

il)-3-(isoquinolin-5-il)urea

Paso 1: 6-Bromo-3,4-dikidro-7-metil-4-oxo-espirof 2H-1-benzopirano-2, 1 -ciclobutano |

RMN "H (CDCL3): 61,64 — 1,79 (1H, m); 1,84 — 1,99 (1H, m); 2,10 — 2,22 (2H, m); 2,24 — 2,36
(2H, m); 2,37 (3H, s); 2.87 (2H. s); 6,88 (1H, s); 7,98 (1H, s).

Pasao 1: 6-Bromo-3.4-dihidro-+4-hidroxi-7-melil-espirof2H- 1-benzopirano-2, 1 ’-ciclobutano ]
Paso 111: 4-Acetamido-6-bromo-3,4-dihidro-7-metil-espiro{2H- {-benzopirano-2, I *-ciclobulano]
Paso IV: (&) 4-Amino-6-bromo-3.4-dihidro-7-metil-espiro{2H-1-benzapirano-2,1 -ciclobutano |
RMN 'H (DMSO-d,): §1.67 -2,56 (11H, m): 4,55 (1H, m); 6,88 (1H, s); 7,83 (1H. d); 8,73 (3H,
b).

Paso V: (£) i-(6-Bromo-3.4-dihidro-7-metil-espiro[2H-1-benzopirano-2, I '-ciclobutano [-4-il)-3-
(isoquinolin-3-il)urea

RMN 'H (DMSO-dg): 61,69 - 2,00 (3H, m); 2,10 - 2,50 (8H, m); 4,97 (1H, m); 6,85 (1H, s);
7,05 (1H,d, J =8,1 Hz); 7,42 (1H, s); 7,63 (1H, t, J =78 Hz); 7,78 (1H, d. J = 8,1 Hz); 7.93 (1H,
d,J=57Mz): 833 (1H. d, ) = 7.8 Hz); 8,56 (1H, d, J = 5 Hz); 8.76 (1 H, 5); 9,29 (1H, s).

Eijemplo 68: () 1-(6.7-Dicloro-3.4-dihidro-espiro[2H- 1 -benzopirano-2.1’-ciclobutano}-4-il)-3-

(isoquinolin-3-iljurea -

Paso I: 6,7-Dicloro-3.4-Dihidro-d-oxo-espirof2H-1-benzopirano-2, I '-ciclobutano ]

RMN 'H (CDCl): § 1,64 — 1,80 (1H, m); 1,88 — 2,03 (1H, m); 2,10 = 2,22 (2H, m); 2,26 — 2,40
(2H, m): 2,89 (2H, s); 7.14 (1H, s); 7,90 (11, s).

Paso II: 6.7-Diclora-3,4-dihidro-4-hidroxi-espiro{2H-1-henzopirano-2, 1 -cicloburano |

Paso HI: 4-Acetamido-6,7-Dicloro-3.4-dihidro-espiro{2H-1-benzopirano-2, 1 -ciclobutano]
Paso IV: (x) 4-Amino-6,7-Dicloroe-3.4-dihidro-espiro[2H- I-benzopirano-2. 1 -ciclobutano]
RMN 'H (DMSO-d;): §1,67 -2.36 (8, m); 4,60 (1. m); 7.2 (1H, 5); 7.9 (1H, 5); 8,73 (3H, b).

Step  V: (%) 1-(6,7-Dicloro-3.4-dihidro-espiro{2H- [ -benzopirano-2. 1 -ciclobutana ]-4-il)-3-
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(isoquinolin-3-iljurea

RMN 'H (DMSO-dg): 51,69 — 2,00 (3H, m); 2,10 = 2,50 (SH, m); 4,98 (1H, m); 7,11 (1H, d, J =

8,4 Hz); 7.13 (1H, s); 7,48 (1H. s); 7,64 (1H. t, J = 7.8 Hz); 7.79 (11, d, J = §,1 Hz); 7.94 (111, d,
J=06,0 Hz); 8,33 (1H, d. I = 7.2 Hz); 8,57 (1H, d, ) = 6,3 Hz); 8,81 (IH, 5); 9,30 (1H, s).

Ejemplo 69: (&) 1-(6-Cloro-3.4-dihidro-7-meul-cspiro[2 H-1-benzopirano-2.1 -ciclobutano]-4-

_ il)-3-(isoquinolin-5-il)urea

Paso I: 6-Cloro-3.4-dilidro-7-metil-4-oxo-espiro{2H-1-benzopirano-2, 1 -ciclobutano]

RMN 'H (CDCly): 61,66 — 1,79 (1H, m); 1,84 = 1,99 (1H. m); 2,10 - 2,21 (2H, m); 2,24 — 2,40
(2H, m); 2,37 (3H, s); 2,87 (2H, s); 6,87 (1H, 5); 7,80 (1H, s).

Paso II: 6-Cloro-3,4-dihidro-4-hidroxi-7-metil-espiro{2H-1-benzopirano-2. 1 -ciclobutano]

Paso 1 4-Acetamido-6-cloro-3.4-dihidro-7-metil-espiro[2H- I-benzopirano-2, 1 -ciclobutano]
Paso IV: (£) 4-Amino-6-cloro-3.4-dihidro-7-metil-espiro{2H-1-benzopirano-2, 1 *-ciclobutano ]
RMN 'H (DMSO-d): 81,57 =2.56 (11H, m); 4,48 (1H, m); 6,89 (1H, s): 7,63 (1H, s); 8,58 (3H,
b).

Paso V: (1) 1-(6-Clore-3.4-dihidro-7-metiloespirof2H-1-benzopirano-2,1 -ciclobutano]-4-il)-3-
(isoguinolin-3-il)urea

RMN 't (DMSO-dg): 61,72 — 1.93 (3H, m); 2.09 — 2.46 (5H, m); 2,25 (3H, s); 4,99 (1H, m);
6.84 (1H, s); 7,05 (1H. d, J = 8,1 Hz); 7.27 (1H, s); 7,64 (1H. t, } = 7.8 Hz); 7.78 (1H. d. 1 = 7.8
Hz), 794 (1H, d, J = 5.7 Hz); 835 (1H, d. ] = 7.2 Hz); 8.56 (1H. d, J = 6,0 Hz): 8,76 (1H, s);
9,30 (1H, s); IR (KBr) (cm™):; EM (M¥+1):

Ejemplo 70: (£) 1-(6-Cloro-3.4-dihidro-gspiro[2H-1-benzopirano-2.1°-ciclobutanol-4-il)-3-(§-

cloroisoquinolin-5-ilurea

RMN 'H (DMSO-dq): 61,70 = 1,99 (3H, m); 2,096 ~ 2,46 (SH, m): 4,98 (1H, m); 6.85 (1H, d. J
= 8,4 Hz); 7,14 (1H, d. J = 8.1 Hz); 7,22 (1H, d. J = 8.4 Hz); 7.29 (1H, s); 7,79 (1H. d. J = 8.4
Hz); 8,02 (1M, d, } = 5,7 Hz); 8,36 (11, d, J = 8,4 He): 8.71 (IH, d, J = 6,0 Hz); 8,89 (1H. s);
9,53 (IH, 5); IR (KBr) (em™): 3304, 3069, 2983, 2938, 1634, 1567, 1475, 1372, 1312, 1265,

o
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1233, 830; LM (M'+1): 4283

Ejeraplo ¥1: {£) 1 G-FluDI‘-D-3.4-dillidru—$$ﬂil‘ﬂ[EH-i-hGﬂZIDD'lI‘ELIlD-;‘.l,-{:iU]R‘IbUIﬂ11ﬂ-E-4-E1}-3-(8-

cloroisoguinglin-S-iljurea

RMN "H (DMSO-ds): & 1,65 — 1,98 (3H, m); 2,10 — 2,46 (5I1, m); 4,98 (1H, m): 6,84 (1H. m);
7,14 (3H, m); 7,89 {1H, d}; 8,02 (11, d); 8,33 (L, &); 8,70 (1H, d: 8,87 (1H, s} 9,53 (1H, s} IR
(KBr) (em™):3330, 2990, 2035, 1643, 1567, 1486, 1370, 1311, 1256, 1211, 827, 814 EM

(M1 412,1

Ejemplo _72: (%) 1-(3.4-Dihidro-6-lluoro-espiro|2 /- 1-benzopirano-2.1°-ciclobulano

metiloigoquinolin-3=ilurea

RMN "H (DMSO-ds): & 1,60 — 1.84 (3H, m); 2,10 - 248 (5H, m); 2.68 (3H, s); 5,03 (IH, m);
6,83 (1H, dd, ] = 4.8 v 8,7 Hz); 6,99 — 7,12 (34 m); 7,54 (1H, t, J = 8,1 Hx}; 7,2 — 7,75 (2H, m);
827 (1H, d. § = 7.8 1z); B:68 (11, 5); 6,19 (1H, s).

IR (KBr) (em™y; EM (M*+1): 392.2

Cicruplo 73: {4} 1-6-Clore-3 d-dihidro-espiro[2H-1-benzopitano-2, 1 * -ciclobutane]-4-il3-3-(3-

meiileizoquinolin-S-iDurea

RMN 'H (MMSO-dl): & 1,69 — 1,95 (3H, m); 2,13 = 2,46 (5H, m); 2,66 (3H, s} 4,99 {1H, m);
6,85 (1H, d, 7=8,7 Hz)y; 7,08 (1H, d, T=8.4 I1z); 721 (1IL dd, J= 2,4 y 8.7 Hz): 7,30 (IH., d, J
=24 Hz); 7,54 (11, , 1 =7,5Hz); 7,73 (2H, m); 829 (1H.d, ] = 7.5 Hz}, 3,68 {1H, s}, $,19{1H,
g3 IR (KB (em'); 33051634, 1563, 1474, 1234; EM (M*+1): 4082

Ejemplo 74: (£} 1-(6-Cloro-3.4-dihidre-espirg[2H- 1 -benzopirano-2_ 1 -ciclobutano]-4-il1y-3-(1 -

metiloisoquinolin-3-ifurea

RMN 'H (DMSO-d,): & 17,?2 = 1,95 (3H, m}; 2,13 — 246 (5H, m); 2,89 (3H, 5% 4.99 (¥H, m);
6,85 (1I1. d.J = 9,0 Hz}; 7,09 (1F, 0. J = 8,4 Hz); 7.21 (1H, dd, ] = 2,4 ¥ 9,0 He); 7.29 (111, d,J
=24 Hz); 7,62 (1H, 1,1 = 8,1 le}; 7,79 (1H, d, ] = 6,0 Bz); 7,87 (1H, d, ) = 8,7 Hz); 8,31 (1H, 4,
=78z, 8A0(IH, d, 7 =6,6 Uz): 8,72 (1H, 5.

IR {(KRBr) fom™): 3427, 3306, 1633, 1546, 1473, 1264, 1236; BEM (M*+1): 4082
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bjemplo 75: () 1-{3 d-Diludro-6-fluoro-espive] 2H-1-benzopirano-2.1 " -ciclobutangj-4-il-3-{ 1 -

metiloisoquinelin-5-iurey
RMN "H (DMS8O-ds): 81,72 - 1.94 (3H, m); 2,10 — 2,48 (SH, m); 2,88 (3H. s); 5,00 (1H, m);

6.83 (IH,dd, J=4.8 v 7.8 Hz); 7,00 = 7,12 (3H, m}; 7,61 (1H, t, ] = 7.5 Hz); 7.81 (11, d, 1 =57
Hz); 7,86 (1H, d, 1 = 8,1 Hz): 8,32 (1H, d, J = 7,8 Hz); 8,38 (111, d, ] = 5,7 Hz; 8,73 (1M, 5); IR
(KBry (em"): EM (M*+1): 392,2

1:(7-Clore-3.4-dihidro-espire[2/: § -benzopirano-2.1 " -ciclobutang
(isoguinolin-5-iljures

PPaso [: 7-Cloro-3,4-Dihidro-d-oxo-espiro[2H- 1 -benzopirano-2, L -ciclobutano ]

RWMN 'H (CDCly: & 1,59 — 1,76 (1H, m); 1.86 — 1,99 (1, m): 2,13 — 2,21 {2H, m}: 2.23 — 2.40
(2, m); 2,89 (2H, 8); 6,95 — 7.01 (2H, m); 7,79 {1H, d. 1 = 8,4 Hz).

Paso 11: 7-Clore-3,4-dihidro-4-hidroxi-espirof2 f#-1-benzopirano-2, I*-ciclobutano]

Fste compuesto se elabord en la misma forma a partir de 7-Cloro-3,4-dihidro-4-oxo-espire[2H-1-

benzopirano-2, 17 -ciclobutano] come en el paso Il del ejemplo 8.
Paso fiL: 4-Acetamido-7-cloro-3. 4-difidro-espive{2H-1 -benzopirano-2, I -clelohutana
Estc compuesto se elabord en la misma forma a parir de 7-Cloro-3,4-dihidro-4-hidrexi-

espiro]2£1-1-benzopirano-2,1° -ciclobutano} coma en ¢l paso L del cjemplo 6.

RMN 'H (CDCIy): 61,67 -2,45 (11H, m); 5.25 (1H, m); 5,63 (TH, m); 6,84 (2H. m}; 7,10 (1H. d,

1 =84 Hz),
Pasa 1V (&} 4-Amino-7-Cloro-3, 4-difidro-espiro{2H-{-benzopirano-2, 1 -ciclobutann |

Esle compuesto sc clabord en la misma forma a partic de 4-Acetamido-7-cloro-3,4-dihidro-

espiro[2F-1-benzopirane-2,1" ciclobutano| como en el paso 1V del gjemplo 8.8¢ separé come -

sa] de clorhidrato.

RMN 'H (DMSO-dg): 51,60 -2,62 (8H, m); 4,51 (1H. m); 6,90 (1M, d. ) = 2,1 Hz); 7,02 (1H, dd,

1= 8.1 Ha): 7,77 {1H, d. I = 8.4 Hz); 9,05 (3H, b).
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Paso V: (1) 1-(7-Cloro-3,4-dihidro-espiro{2H-1-benzopirano-2, 1 ~ciclobutano f-4-il)-3-
(isoquinolin-3-ilurea

Cste compuesto se elabord por tratamiento de (£) 4-Amino-7-cloro-3,4-dihidro-espiro[2H-1-
benzopirano-2,1'-ciclobutano] con N-(isoquinolin-5-il)carbamato de fenilo como se describid en
el paso IV del ejemplo 1.

RMN 'H (DMSO-dg): 61,73 - 1,99 (3H. m); 2,15 - 2,54 (5H. m); 4,99 (IH, m); 6,89 (1H.d,J =
2,1 Hz); 6,98 (1H. dd, i=8,1 y 2,1 [z); 7,05 (1H, d, J = 8,1 Hz); 7.31 (1H, d, ] = 8,1 Hz); 7,63
(1H, , = 8,1 Hz); 7,77 (1H, d, J = 8,1 Hz); 7.93 (1H, d, J = 6.3 Hz); 8,35 (1H. d, ] = 7,8 Hz);
8,56 (1H, d, J = 6,3 Hz); 8,77 (1H, s): 9,29 (1H, s); IR (KBr) (em™): 3327, 1622, 1564, 1236;
EM (M*+1): 394,2

Ejemplo  77: () _1-(3.4-Dihidro-6-nitro-cspiro|2 H-1-benzopirano-2, 1’ -ciclobutanol-4-il)-3-

(isoquinolin-5-i1))urca

Paso I: 3,4-Dihidro-6-nitro-4-oxo-espirof2H-1-benzopirano-2. 1 -ciclobutano

A una solucién de 3.4-Dihidro-4-oxo-espiro[2H-1-benzopirano-2,1’-ciclobutano] (Ejemplo 3)
(10 mmol) en acido acético glacial (2 ml), se le afiadio H,SO, concentrado (10 mmol) a 0 °C y la
mezcla se agito durante 10 minutos. Luego sc afiadié una mezcla de nitracion cnfriada [elaborada
a partir dc FINO3 (9 mmol) y H,804 concentrado (10 mmol)] muy lentamente y se permilié que
la mezcla de reaccion se calenlara hasta temperatura ambiente y se agito durante 5 horas. Lucgo
se templd con la mezela de reaccion con agua y se extrajo €l compuesto con diclorometano. Se
separd la capa organica, se secd sobre MgSOy anhidro, y se concentrd bajo vacio. Luego se
purifico el producto crudo por cromatografia de columna para obtener el compuesto deseado
como un solido amarilio pdlido.,

RMN 'H (CDCl3): 61,70 - 1,85 (1H, m); 1,92 — 2,06 (1H. m); 2,17 - 2,28 (2H, m); 2,33 — 2,48
(2H, m); 2,99 (2H, 5): 7,12 (1M, d, J = 9,0 Hz); 8,34 (1H, dd. ] = 3,0 y 9.0 Hz); 8,75 (1H,d, ) =
2,7 Hz).

Paso II: 3.4-Dihidro-4-hidroxi-6-nitro-espiro{2H-1-benzopirano-2.1 -ciclobutano]
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Este compuesto se elabord en la misma forma a partir de 3,4-Dihidro-6-nitro-4-oxo-espiro[2//-1-
benzopirano-2,17-ciclobutano} como cn el paso 1T del ejemplo 6.

Paso IHI: 4-Acetamido-3,4-Dihidro-6-nitro-espiro{2H- 1-benzopirano-2, 1 -ciclobutano]

Estc compuesto se elabord cn la misma forma a partir de 6-nitro-3.4-dihidro-4-hidroxi-
espiro[2/-1-benzopirano-2, 1 -ciclobutano] como en el paso HI del ejemplo 6.

Paso IV: (x) 4-Amino-3,4-Dihidro-6-nitro-espirof 2H-1-benzopirano-2, 1 -ciclobutano|

Este compuesto se elabord en la misma forma a partir de 6-nitro-3,4-dihidro-4-hidroxi-
cspirof2H- 1-benzopirano-2,1°-ciclobutano] como en el paso III del cjemplo 6. Se separé como
clorhidrato

RMN 'H (DMSO-dg): 41,65-1.74 (1H, m),1,80-2,34 (5H, m); 2,37-2,66 (2H, m); 4,71 (1H, m);
7,10 (1H.d, J = 9.0 Hz); 8,16 (1H, dd, J = 9,0 Hz); 8,63 (1H, d, ] = 2.4 Hz); 8.85 (3L, b).

Paso V- (x)  1-(3,4-Dihidro-6-nitro-espiro{2H-1-benzopirano-2,1 -ciclobutano]-4-il)-3-
(isoquinolin-3-il)urea

Este compuesto se claboré en la misma forma a partir de () 4-Amino-3,4-Dihidro-6-nitro-
espiro[2H-1-benzopirano-2.1°-ciclobutano] como en el paso IV del ejemplo 1,

RMN 'H (DMSO-dy): 61,76 — 2,08 (3H. m); 2,08 — 2,48 (5H, m); 5,08 (1H. m); 7,05 (1H, d, } =
8.7 Hz); 7,19 (1H. d, T = 8.4 Hz); 7,66 (1H, t, 1 = 7,5 Hx); 7.82 (1H, d, J = 7,5 Hz); 7,.96 (I1H,d.
= 06,0 Hz); 8.09 (1H, dd, J = 2.7 y 6,0 Hz); 8,21 (1H, d. ) =2,7 Hz); 8,30 (1H. d, J = 7.5 Hz); 8.57
(1H, d, I = 6,3 Hz): 8,89 (1H, s); 9.31 (1H. s); IR (KBr) (cm"): 3300, 1638, 1580, 1514, 1338,
1321, 1260, 1242, 1101, 751; EM (M™+1):

Ejcmplo 78: (£) 1-(6-Acetamido-3.4-dihidro-espiro[2£-1-benzopirano-2.1’~ciclobutano]-4-il)-3-

(isoguinolin-5-ihurea

Estc compuesto se sintetiz0 por acetilacion de 1-(6-Amino-3,4-dihidro-cspiro[2H- 1 -benzopirano-
2,1"-ciclobutano]-4-il)-3-(isoquinolin-5-iljurea (Ejemplo 39) utilizando cloruro de acelilo en
presencia de trietilamina en THE.

RMN 'H (DMSO-dg): & 1,72 — 1,89 (3H, m); 1,96 (1H. s); 2,00 — 2,45 (5H, m): 5,01 (1H, s);

C&
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0,73 (1H, d. ) = 8,4 Hz); 6,99 (I1H, d, ) = 8.4 Hz); 7,43 (2H, m); 7,65 (1H, d,J = 7,5 Hz), 7,78
(1H, d, J=8,4 Hz); 7,97 (1I1. d, J = 6.0 Hz); 8,42 (1H, d, ] = 7.2 Hz); 8,57 (1H, d, ] = 6.0 Hz);
8,76 (111, s); 9,31 (IH, s); 9,80 (1H, s); IR (KBr) (cm™): 3293, 1657, 1548, 1492, 1221; EM
(M'+1): 417,1

Ejcmplo _79:  (#)1-(6-Amino-3.4-dihidro-espiro[2 /-1 -benzopirano-2,1 -ciclobutanoj-4-il)-3-
(isoquinolin-S-il)urea

Este compuesto se sintetizo por reduccion de (%) 1-(3,4-Dihidro-6-nitro-cspiro[2//-1-

benzopirano-2,1°-ciclobutano]-4-il)-3-(isoquinolin-5-il)urea (Ejemplo 22) utilizando Pd 10 %/C
a una presion de hidrogend de 40 psi cn metanol.

RMN 'H (DMSO-dg): 61,68 — 1,87 (3H, m); 2,00 — 2,40 (5H, m); 4,67 (2H, b s); 4,91 (1H, m);
6,42 (1M, m); 6,52 (2ZH, m); 6,99 (1H, d, J = 8.1 H); 7.63 (IH, m); 7,75 (1H.d, J = 7.8 Hz); 7.94
(1M, d, ) = 5,7 Hz); 8.42 (I1H, d, ] = 7,8 Hz); 8,55 (1H1, m); 8,71 (1H, s); 9,28 (1. s); IR (KBr)
(em’'): 3348, 3277, 1645, 1548, 1218; EM (M"+1): 375,1

Ejemplo 80: N'-isoquinolin-5-il-N-3,3',4.4'-tetrahidro-2'H-espiro[cromenc-2,1'-ciclobutano]-4-
iltiourea

Una solucion de 5- amino isoquinolina (1 mmol), 1,1-tiocarbonildiimidazol (1.25 mmol) v
trietilamina (1,0 mmol) en THI' se agit6 a temperatura ambiente durante 45 minutos y se afiadio
a 4-amino-3,4-dihidroespiro[2//-1-benzopirano-2,1°-ciclobutano] (1 mmol). Se afadicron unas
pocas gotas de agua en la mezcla de reaccion. El producto precipitd, se filted y lavé con agua.
Luego se purificd por columna cromatogrifica para obtener la tiourea deseada como un solido
blanco, p.f. 187-188 °C,

RMN 'H (DMSO- dg): §1,70-1,94 (3H, m): 2,02 — 2,46 (5H, m); 5.84 (IH, m): 6,75 (1H, d, ) =
8.1 Hz); 6,88 (1H, m); 7,12 (1H, m); 7,23 (1H, m): 7.69 (1H, t, I = 7,8 Hz); 7,78 (1H, d. J = 5,4
Hz), 784 (11, d, 1 = 6,9 11z); 8,05 (1H. d. 1 = 8.1 Hz); 8,17 (1H, d, ] = 8,4 Hxz); 8,58 (1H. d, J =
5.4 Hz): 9,34 (1H.5) 9,81 (I1H, s); IR (KBr) (em™): 3212, 1547, 1231, 757; EM (M"+1): 376,24

Eicmplo g1 (£)-_ 1-(3.4-dihidro-espiro[2H-1-benzativpirano-2.1 -ciclobutanol-4-il}-3-
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{isoquinolin-5-iDurea

Paso I: Acido 1 -feniltiociclobutano-I-acético

Sc llevo a reflujo una solucion de tiofenol (70 mmol) en THE (10 ml) durante 1 hora en
presencia de K>CO; (70 mmol) como una base. Sc anadié una solucion de acido ciclobutilideno
acético (compuesto intermedio 1) (35 mmol) en DMF (1,0 ml) a la reaccidn anterior. Sc siguio la
terminacion de la reaccion por cromatografia de capa fina. Después de 3 dias la reaccion sc
enfrio y filtro. Luego se ncutralizé con acetato de etilo saturado con dcido clorhidrico y sc
cxtrajo el compucsto con acctato de etilo. Lucgo se separé la capa organica, se secé sobre
NaySO, anhidro, vy se concentrd bajo vacio. El residuo se paséd por columna de purificacion para
obtener un solido amarillo.

Paso II: 3,4-Dihidro-4-oxo-espiro{2H-1-benzotiopirano-2, 1 -ciclobutano]

Se trato una solucién de acido 1-feniltiociclobutano-t-acético (10 mmol) en benceno con exceso
dc PCl;s a temperatura ambicnte durante 15 horas. Sc concentro la mezcla de reaccion bajo vacio
¥ sc disolvid de nuevo el residuo en benceno. Luego se aiiadio AICI; a la solucion y ésta se agitd
durante 24 horas a tempcratura ambicnte. S¢ diluyé la mezela de reaccion con exceso de acetato
de ctilo y sc lavd con agua y salmuera. Luego se scpard la capa orgdnica, sc seco sobre Na;SQy
anhidro, y se concentré bajo vacio. Se purificéd ¢l residuo por cromatografia de columna para
obtencr el compuesto descado como un aceite.

RMN 'H (CDCl3): §2,00 — 2,30 (6H, m); 3,11 (2H. 5); 7,16 (1H.t, 1 = 7.8 Hz); 7.24 (IH.d, I =
8,4 Hz); 7.41 (1H. d, ) = 8,4 Hz); 8,06 (1H. d, ] = 8,1 Hz),

Paso Il (£) 4-amino-3.4-dihidro-espiro[211{-1-benzotiopirane-2, I -ciclobutano]

A una solucion de 3.4-Dihidro-4-oxe-espiro[2H-1-benzotiopirano-2,1°-ciclobutano] (4,8 mmol,
100 mg) en metanol (10 ml) se le afadié acetato de amonio (4,8 mmol, 377 mg) ¥
ciunoborohidruro de sodio (3.4 mmol, 215 mg) v la reaccion sc llevé a reflujo durante 10-12
horas. Se enfri¢ la reaccion y sc acidificé con HCl 6N y sc agito durante 3-6 horas. Se templd la

reaccion con hidroxido de sodio 2N, se extraju con acctato dec etilo. Se concentré el extracto
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orgdnico y sc tratd el residuo con acetato de etilo saturado con acido clorhidrico para obtener el
clorhidrato de amina (60 mg).

Paso 1V: (&) I-(3.4-dihidro-espirof2H-1-benzotiopirano-2.1 -ciclobutano J-4-il)-3-(isoquinolin-
S-iljurea

Este compuesto se clabord a partir del () 4-amino-3.4-dihidro-espiro[2H-1-benzotiopirano-2,1°-
ciclobutano] como en ¢l paso 1V del ejemplo 1.

RMN "H (DMSO-ds): 61,96 — 2.46 (8H, m); 4,94 (1H, m); 7.07 - (1¥, dd. J =2.7 y 10,8 Hz);
6.76 (1H, dt.J = 2,7 y 8.7 Hz); 732 (1H, d, ) = 7.2 Hz); 7,61 (1H, m); 7,94 (1. t. ) = 7.8 H7);
8. 10 (1H, d, ] = 7.8 Hz); 8,73 (3H, m); 9,61 (1H, m); 9.81 (1H, s).

Los compuestos de los ejemplos 26 a 35 se sintetizaron por le proceso descrito en el paso 1V del
gjemplo | utilizando el acido (%) 4-amino-3.4-dihidro-espiro-[2H-1-benzopiran-2,1'-ciclobutano]
apropiadamente sustituido y carbamato de fenilo de 5-aminoisoquinolina apropiadamentc
sustituida,

Ejemplo 82: (+)1-(1.1-dioxo-3.4-dihidro-espiro{-2H-1-benzotiopirano-2.1 ciclobutano]-4-il)-3-

{isoquinolin-5-iljurca

Paso I: 3,4-Dihidro-1.1,4-trioxo-espiro[2H- 1-benzotiopirano-2. | -ciclobutano]
3.4-Dihidro-4-ox0-espiro[2H-1-benzotiopirano-2, 1 -ciclobutano] (del paso 11 del ejemplo 25) se
oxidé al sulféxido utilizando m-CPBA (2,0 eq.) en acetonitrilo. El templado con agua en exceso
¥ extraccion con acetato de ctilo proporcioné el producto ¢l cual fue purificado mediante
columna cromatografica utilizando acctato de etilo al 7 % cn éter de petrdleo para obtener el
sulféxido como un sélido blanco.

RMN 'H (CDCl3): 2,02— 2,25 (4H, m); 2,86 (211, m); 3,55 (2H, bs); 7.72 (1H, m); 7,82 (1H,
m); 8,01 (2H, m); IR (KBr) (em™): 3348, 3277, 1645, 1548, 1218; EM (M"+1): 375.1

Paso 11 Clorhidrato de  4-amina-3.4-dihidro-1, 1 -dioxido-espiro-{21-1-henzotiopirano-2,1 -
ciclobuano

Este compuesto sc sintetizd a partir del 3,4-dihidro-1,1.4-trioxo-espiro[2H-1-benzotiopirano-
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2,1’-ciclobutano] por el proceso deserito en el paso Il del cjemplo 25. Separado como un
clorhidrato.

RMN 'H (DMSO-ds): 2,03 -2,14 (3H, m): 2,35-2,42 (2H, m); 2,60-2.73 (2H, m); 2,94-3,00
(TH, m); 4.88 (1H, m); 7.67 (1M, t, J = 8,1 Hz); 7,70 (1H, t,J = 7,2 Hz); 7,95 (1H. d, = 7,5 Hz),
9.06 (3H, bs).

Paso  3:  (2)I-(1.1-dioxo-3.4-dillidro-espiro{-2H- 1-benzotiopirana-2. 1 ‘ciclobutano]-4-il)- 3-
(isoquinolin-S-il)jurea

Este compuesto se elabord en la misma forma a partir del () 4-amino-3.4-dihidro-1,1-dioxido-
espiro-[2H-1-benzotiopiran-2,1"-ciclobutano] y carbamato de fenilo de  S-aminoisoquinolina
como cn el paso 1V del ¢jemplo 1.

RMN 'H (DMSO-dy): 62,08-2.42 (4H, m); 2,58-2,85 (4H., m); 5,25 (1H, m); 7,33 (1H, d, J =
8.1 Hz); 7,56-7,69 (4, m); 7,81 (1H, d. ] = 7,5 Hz); 7.87-7.94 (211, m); 8,33 (1H. d, ] = 6,9 Hz),
856 (I1H,d, J =538 Hz); 8,76 (111, s); 9,32 (1H, s).

Ejicmplo 83: N'-isoquinolin-8-i1-N-3.3' 4.4'-tetrahidro-2'H-espiro[cromeno-2.1'-ciclobutano|-4-

tiourea
Lste compuesto se elabord mediante el mismo método descrito en el cjemplo Il a partir dc 8-
amino isoquinoling, 1, 1-tiocarbonildiimidazol y 4-amino-3,4-dihidroespiro[2H-1-benzopirano-

2,1"<ciclobutano, p.f. 187-188 °C.

RMN 'H (DMSO- ds): §1,70-1,94 (3H, m); 2,02 - 2,50 (5H, m); 5.85 (11, m); 6,76 (1H, d, J =

7,8 Hz); 6.88 (1H, m); 7,10-7,18 (1H, m); 7.20-7,28 (1H, m); 7.67 (1H, t, J = 6,6 Hz); 7,78 (1H, t.

1=7.8 Hz); 7.82-7,95 (2H. m); 8,29 (1H, d, T = 8,1 Hz); 8,53 (1H. d, J = 5,1 Hz); 9,33 (1H. s)
9,95 (1H, s); IR (KBr) (em™): 3437,3191, 2931, 1625, 1547, 1231
MS (M*+1): 376,29

LEjemplo 84: Diagn6stico_del antagonista_de TRPV1 utilizando el ensavo de absorcion de

48 .
Calcio

Se supervisé la inhibicion de la activacion del receptor de TRPV1 como inhibicion de la
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absorcion celular de calcio radiactivo inducida por capsaicina que representa el influjo de calcio
en forma exclusiva a través de la membrana plasmatica asociado con ¢l receptor TRPV].
Materiales:
Se elaboro la solucion madre de capsaicina en etanol y los compuestos de prucba en DMSO al
I00 %. Las soluciones madre se diluyeron hasta las concentraciones finales apropiadas en
soluciéon amortiguadora de ensayo manteniendo la concentracion final de DMSO entre 0,1% v
0,55%.
El **Ca se utiliz6 a una concentracion final de 2,5 pCi/ml (°Ca,ICN).
I.a solucién amortiguadora dc ensayo estaba compuesta por medio F-12 DMEM complementado
con CaCly 1,8 mM (concentracion final) y albimina de suero bovino al 0,1%, (BSA de SIGMA)
La solucion amortiguadora de lavado fuc solucion tiroidea complementada con BSA 0.1 % v
calcio 1.8 mM. La solucion amortiguadora de lisis contenia Tris-FIC! 30 mM, pH 7,5, NaCl 150
mM, Triton X-100 1%, desoxicolato 0,5 % y sullato de dodecilo sodico (SDS, SIGMA)

Meétodo:
Bl ensayo se llcvo a cabo con algunas modificaciones al procedimiento descrito por Toth y otros
(Véase Toth A y otros, Life Sciences 73 p 487-498, 2003). Sc llevé a crecimiento el TRPV]
humano quc cxpresa las células de ovario de hamster chino en medio F-12 DMEM (medio Eagle
maodificado de Dulbecco —GIBCO) con FBS al 10% (suero bovino fetal Hyclone), solucion de
penicilina-estreptomicina al 1%. 400 pg/ml de G-418. Se sembraron las células 48 horas antcs
del ensayo en placas de 96 pozos para obtener aproximadamente 50.000 células por pozo cn el
dia del experimento. Se incubaron las placas a 37 °C en presencia de CO; al 5 %. Lucgo se
lavaron las células dos veces con 200 pi de solucion amortiguadora de ensayo y sc suspendieron
de nuevo en 144 pl de la misma, Se llevo a cabo el ensayo a 30 °C en volumen total de 200 pl.
‘Los compuestos de prueba se anudieron a las células quince minutos antes de la adicion de la

capsaicina. La concentracion final de la capsaicina en el ensayo fue de 250 nM. Después de 5

<
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minutos del tratamicnto con el agonista, se lavé cl farmaco y se enjuagaron los pozos con 300 ul
de solucion amortiguadora de lavado enfriada en hiclo cn tres oportunidades. Se lisaron las
células en 50 pl de solucion amortiguadora de lisis durante 20 minutos. 40 pl de lisado celular se
mezclo con 150 pl de Microscint PS, permitiendo su cquilibrio durante toda la noche. Se midid
la radiactividad de las muestras como recuentos por minuto (cpm, por sus siglas en inglés)
utilizando el ‘Fop Count dc Packard Biosciences. Se normalizaron los valores de absorcion de
*Ca dc tratamiento de farmaco/vehiculo/capsaicina sobre el valor basal de **Ca. Los datos se
expresaron como % de inhibicién de absorcion de *Ca por compuesto de prueba con respecto a
la absorcién maxima de “*Ca inducida por la capsaicina sola. El valor Clsg (concentracion de
inhibicion de 50 %) se calculd a partir de la curva de respucesta de dosis por andlisis de regresion
no lineal utilizando cl software GraphPadPRISM.

Los compuestos descritos aqui exhibieron una Clsy en el método de cnsavo de absorcién
de calcio en nM baja a nM alta. Por ejemplo, los compuestos descritos aqui exhibieron una Clsg
cntre aproximadamentc 797 nM a cerca de 2,89 nM, o entre cerca de 304 nM a cerca de 2,89 nM,
0 incluso entre cerca de 103 nM a cerca de 2,89 nM. Los compuestos descritos aqui exhibieren
una Clsg entre aproximadamente 585 nM a cerca de 0,21nM, entre cerca de 123 nM a cerca de
0.21 nM, o incluso cntre cerca de 29,93 nM a cerca de 0.21nM. Ademas, los compueslos
descritos aqui exhibieron una Clsp entre aproximadamente 1259 nM a cerca de 5,2 nM, entre
cerca de 307 nM a cerca de 5,2 nM, o incluso entre cerca de 23 nM a cerca de 5.2 nM.

A continuacion sc presenta una tabla que muestra los resultados de los experimentos.

Ejemplo No. % de inhibicién de la absorcion de Clsp nM
“CaalpM
1 142,29 -
2 96,12 170,8
3 100 2,89
4 -- 7.8
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5 - 304
6 - 339
7 - 183
8 - 551
9 - 103
10 - 104
1 - -
12 - -
13 - 147
14 - -
15 - -
16 - 797
17 - -
18 - .
19 - -
20 - -
21 - -
22 - -
23 - ~
24 - -
25 - -
26 19,84 -
27 46.89 .
28 - -
29 - -
30 - -
31 - B
32 - -
33 10,53 .
34 15.62 N




35 3,82 -
36 4,04 -~
37 0,00 —
38 10,88 -
39 0,00) -
403 - 123
41 - 0,48
42 - 11,95
43 - 5.2
44 - -
43 -- -
46 - --
47 - 0,21
48 - 16,1
49 - 29,93
50 - 7.8
51 .- 583
52 - --
53 - 15,8
54 - 2,23
55 - -
36 - 14,4
37 -- 442
58 - -
59 - 7.59
50 - -
61 - 775
62 . .
63 -- 307

64
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65 - 404
66 - 462
67 - 447
68 ' - 222
69 -- 45
70 - --
71 - 591
72 - 469
73 -- 1259
74 -- 917
75 - 23
76 -- -
77 - 463
78 - --
79 - -
80 -- 49
81 - 5.2
82 -- 224
83 -- c--

Aunque la prescnte invencion se ha descrito haciendo referencia a configuraciones
particulares, se enticnde que cstas configuraciones son solamente ilustrativas de los principios v
aplicacioncs de la presentc invencidon. En consecuencia se enticnde quc numerosas
modificaciones pueden hacerse a las configuracioncs ilustrativas ¥ que otros arreglos pucden
considerarse sin apartarse del espiritu y alcance dc la presentc invencion descrita anteriormente.

Todas las publicaciones, patentes y solicitudes de patente citadas en esta solicitud sc
incorporan aqui como referencia en la misma extension como si cada publicacion, patente o

solicitud dc patente s¢ hubiere indicado aqui especifica e individualmente como referencia.



REIVINDICACTONES:

1. Se reivindica un compuesto de la formula;
Y
=L
™~ N/Jl\w R
™.
R? R
R3

(I

un andloge de éste, uma sal farmacéuticamenie aceptable de  éste, un  solvato

Tarmacdulicamente acepiable de éste, un hidrato Farmacéuticamenle aceptablc de éste, un
N-6xido de ¢ste. un tautdmcero de éste, un regioisdmero de éste. un cstercoistmero de este,
una prodroga de ésle o Lm polimorto de ésie,

en donde

X ¢ Y son independicntemente O, -S({()y,, 0 NRY;

R' v R? se unen juntos para formar un anillo ciclico saturado o insaturado de 3 2 7
micmbros opcienalmente sustituido, el cual puede incluir opcionalmente une o mds
heterodtomos seleccionados de O, NR” o S

r* ¥ k! son independieniemente  hidrégeno, ciano, haldgeno, —ORE’, alquilo
sustituido o no sustiluido o -NR'R' o &7 y R* forman juntos un grupe oxo;

(2) &% Ry R” son independienicmente hidrégena, nitto, clane, halégeno, -OR”,
alquilo sustituide o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o
no sustiniido, cicloalguilo sustimide o no sustituido, cicloalquilalguilo sustituide o no
sustituido, cicloalgquenilo sustituide o no sustituide, cicloalquenilalquilo snstituide o no
sustituida, artla sustitvido o no sustiwide, acilalquilo sustingido o no suatituido, heteroarilo

sustitnido © no sustiteido, hetercanitalquilo sustituide o no sustiluido, prupo heterociclico



sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido, -NR'R', -C(=L)-
R, -C(OYO-R?, -C{ONR'R' -§(0)m-R’, 0 -§(0)-NR’R': ¥

R® es hidrégeno, alquilo sustituido o no sustituido, alquenilo sustituido o no
sustituido, alquinilo sustituido o no sustituido, cicloalquilo sustituido o no sustituido,
cicloalquilalquilo sustituido o no sustituido. cicloalquenilo sustituido o no sustituido,
cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido, arilalquilo
sustituido o no sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo sustituido
0 no sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquilo sustituido
o no sustituido, -NR’R'?, -C(=1)-R?, -C(0)O-R’, -C{ONR'R"" -S(O)u-R%, 0 -S(O)u-
NR’R'%; o

(b) Ry R® se definicron con anterioridad; y

R” y R® se unen juntos para formar un anillo ciclico saturado o insaturado de
3 a 7 micmbros opcionalmente sustituido, el cual puede incluir opcionalmente hasta dos
heteroatomos seleccionados de O, NR® o §;

cada una dc las presencias de R” y R" pucde ser la misma o diferente y es

independientemente hidrogeno, -OR", -SR?, alquilo sustituido o no sustituido, alquenilo
sustituido 0 no sustituido, alquinilo sustituido o no sustituido, cicloalquilo sustituido o no
sustituido, cicloalquilalquilo sustituido o no sustituido. cicloalquenilo sustituido o no
sustituido, cicloalquentlalyuilo sustituido o no sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido o no sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo
sustituido 0 no sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, -NR'R®, —C(=L1)-R%, -C(0)O- R, -C(ONR'R® -$(0),-R? o -
S(0)u-NRR®, 0 R? y R" se unen juntos para formar un anillo ciclico saturado o insaturado
dc 3 a 7 miembros opcionalmente sustituido, el cual puede incluir opcionalmente hasta dos
heteroatomos seleccionados de O, NR o S

cada una de las presencias de R* v R® es independicntemente hidrogeno, -OR°, -SRE,



alguilo sustituido o no sustituido, alquenilo sustituido ¢ no sustituido, alguinilo sustituide o
ne sustituido, cicloalguily sustitnide o no sustituido, cicloalyuilalquilo 9u5tiﬁuid0 0 no
sustituido, cicloalqucniﬂlq sustituido o no sustiluido, ciclealquenilalguilo sustituido o ne
sustituido, arilo sustivnde o o sustituide, arilalquilo sustituido ¢ no sustimido, heteroarilo
suslituido 0 no sustituido, heteroarilalguile susti_tuidn o no sustituido, grupe helerociclico
sustituido o no sustimido, heterociclilalquilo sustivido o no sustituide, -C=L)-R", -C{CH0-
R, -CIOWRR, -8(0)o-R%, -S(O)-NR*R®, -NR'R?, 0 un grupo de proteccion, o R* y 1P
tomados junto con el dtome de nitrdgeng al cual estan unidos se juntan para formar un
anillo ciclico salurado o insaturado de 3 a 7 miembros opclonalmente sustituido, el cual
puede inclur epcionalmenie por lo menes dos helereatomos scleccionados de O, NRa §;
cada una de las presencias de ° v RY independientemente ¢s hidrdgeno, algule
sustituido © no susliwido, alquenilo sustituido ¢ no sustituido, alguinilo sustituide o o
sustituido, cicloalquile sustituide © no susttvido, cicloalquilalquile sustituide o ne
sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalguilo sustituido o o
sustituide, arilo sustituide o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo
sustitnido ¢ o sustitnido, grupo heterocielico sustituido ¢ no sustitwido, hetereciclilalquilo
sustituido o no sustituide, o un heteroarilalyuilo sustituido o zo sustitu{d'n, o un grupo de
proteccidn, o Ry R tomados junta con el dtomo de nilvdgeno al cual esidn unidos pueden
unirse para formzar un anillo ciclico saturado o msaturado de 3 a 7 miembros opeicnalmente
susliindo, el cual puede inclur opcionalmente por lo menos dos  heterodtonios
seleccionados de O, NRo 8
cada una de las presencias e R° independientemcnte es hidrdgeno o alguilo
sustithido o uo sustituide;
cada una de las presencias de L ¢s independientcmente O, §, o NRS;
cada vna de fas pl*éscncias de m es independientemente 0, 1 0 2; ¥

ncs un entero Je 0 a 4.



2. El compuesto de la Reivindicacion 1, en donde cuando uno de ity vy R* es hidrogeno,
el otro es fenilo sustituido o no sustituido, tienilo sustituido o no sustituido, o 2-piridilo, 3-
piridilo o 4-piridilo sustituidos o no sustituidos.

3. El compuesto de la Reivindicacton 1 6 2, en donde el anillo biciclico de la formula |
no esta sustituido en la posicién 6 con -5(0); NR°R® 0 -§(0), NR'R".

4, El compuesto de la Reivindicacion 1 é 2, en donde ¢l anillo biciclico de la formula I
estd sustituido en la posicion 6 con -S$(0)NRR® o -S(0),NR'R', entonces R es hidrogeno
vy R ¢s metilo, y R ¢s hidrogeno y R' ¢s metilo.

3. El compuesto dc una cualquicra de las reivindicaciones 1-4, en donde R} y R* no
son -OR®, cuando R es hidrégeno, alquilo sustituido o no sustituido, arilalquilo sustituido o
no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo o acilo sustituido o

no sustituido.

6. El compucsto de una cualquiera de las reivindicaciones 1-4. en donde R? y R* no
9

son -OR”.

7. El compuesto de una cualquiera de las reivindicaciones 1-4, en donde cuando R” es

-NR'R'" y R? es C(=L)-R®, entonces R" es fenilo sustituido o no sustituido, naftilo, piridilo,
pirimidilo, pirrolilo, furilo, tienilo, indolilo, pirrolidinolinilo, piperidonlilo, azepenonlilo o
piridacinona,

8. El compuesto de una cualquiera de las reivindicaciones 1-7, en donde R' y R? juntos
[orman un anillo ciclico saturado o insaturado de 3 a 7 miembros opcionalmente sustituido,
el cual puede incluir opcionalmente uno o mas heteroatomos seleccionados de O, NRY o
S{O)m.

9. El compuesto de una cualquicra de las reivindicaciones 1-8, en donde ninguno de
los grupos R’ es -S(0);NR*R® 0 -S(0)NRR'°.

10.  El compuesto de una cualquiera de las rcivindicaciones 1-9, en donde X ¢s O o

${O)m.



1.  Lacomposicidon de la Reivindicacion 10 en donde X es O,

2. [lconipuesto de la Reivindicacion 10, en dondc X 5 8,

13, El compuesto dt;. una cualquicra de lag reivindicaciones 1-12, en donde Yes QO 0 5.
14, Lacomposicion de la Reivindicacion 13 en donde Y es O,

L5 La composicion de la Reivindicacidn 13 en donde Y es 8.

16.  El compuesto de una cualguiera de Tas reivindicaciones 1-15, cn donde R! v R? se
unen junto al dtome de carbono al cual estin unidos paca formar un anille ciclico saturado o
insaturado de 3 a 7 miembros opcionalmente sustituido, el cual puede incluir
opeionalniente un heterodtomo seleccionado de O v NRY,

17.  El compuesto de una cualquicra de las reivindicacienes 1-13, en donde R' y R? se
unen junio con ¢l alemo de carbono al cual estan unidos para formar un anillo ciclobutumo,
I%.  El compucsto dc una cualguiera de las reivindicaciones 1-16, en donde R' v R?
junta con ¢l carbono al LLL-;,ll estdn unidos no forman un anitlo ciclopentilo o ciclohexilo.

19.  El compuesio de una cualquicra de las reivindicaciones 1-18, en donde R® v R son
independieniemente hidrdgeno, ciano, haldgeno, -OR’, alquile sustituido o ne sustituido o -
NR'R'™,

20.  La composiciém de la Reivindicacion 19 en donde R y R? son i'lidﬁf:genu.

21.  Elcompuesto de una cualquiera de lus Reivindicaciones 1-20, en donde cada una de
las presencias de R es independientementc hidrageno, haldgeno, nitro, clano, alquilo
sustituido o no sustituide, OR”, NR°R'" o S¢ D)n,ﬁg.

22. El compuesto de la Reivindicacion 21, en donde cada una de las prescncias de R es
independieniemente Ehidr:’mgcnn, haldgeno, alquilo sustitvide ¢ no sustituide, v —OR”, en

donde R” es alquile no sustituide o alquilo sustituido con halégeno.

23, El compuesto de la Reivindicaciém 271, en donde cada una de las presencias de R’ eg

independicniemente hidrogeno o halégeno.

24. [l compuesto de la Reivindicacion 23, ¢n donde cada una de las presencias de R es

oo



independientemente hidrégeno o flor.

25. Bl compuesto de una cualyulera de las reivindicaciones 1-20, en donde nes 0

26, El compuesto dc una cualquicra de las remvindicaciones 1-20, en donde nes 1y ®’
es [Taor, |

27 El compuesto 3c una cualguiera de las reivindicaciones 1-26, ¢n donde R" es
hidrdgeno.

28.  El compuesto de una coalguicra de las reivindicaciones 1-27, en donde R’ ¢s
hidrogeno,

29.  Ef compuesto de una cualquiera de las reivindicaciones 1-28, en donde R® es
arilalquilo  sustituido 0w sustituido, hcteroarilo  sustituido © no  sustituideo,
heteroarilalquilo, o heterociclilo sustituido o no sustitaido.

30.  Elcompuesto de la Reivindicacion 29 en donde R es pirrolidinil-3-ilo.

3. El compuesto de la Reivindicacion 29 en donde RF es quinolin-3-ilo,

32, Flcompuesto de la Reivindicacidn 29 en donde R® es isoquinolin-8-ito.

33, Flcompuesto de la Reivindicacion 29 en donde RY es {piridin-4-il)metilo.

34, Elcompucsto de la Reivindicacitn 29 en donde R es 4-trifluorometilbencilo.

35, Fl compuesto de la Reivindicacion 29 en donde R¥ csta sustituide con un heteroarilo
sustituido o no sustituido.

36.  El compueste de la Reivindicacion 35 en donde R® es 4-trifluorometilpiridin-2-ijo,
37.  El compuesto de una cuzlquiera de las reivindicaciones 1-27, en donde R' y R®
eslan unidos junto con cl atomo de mirdgeno. al cval cstin unidos para formar un anillo
ciclico satnrado o insaturado de 3 a 7 miembrog opeionalmente sustituido, el cual puede
1ncluir opeionatmente uno o més heteroatomos selécciﬂnadus de . NR® o S.

38, Fl cempuesto de la Reivindicacién 37 en donde R7 v R® estan unidos juntos para
{ormar pt peridiﬁa.

39.  Un compuesto de la férmula



{1Ib)

un amilogo de Este, una sal farmacéuticamenle aceptable de éste, un solvato
farmacéuticamcente accbtahle de éste, un fnudralo farm,w."‘éuﬁcamenle accptable de éste,. 1
N-¢xido de éste. un tauﬁmem de ésle, un regivistimero de éste, un estercoisémero de éste,
una pradroga de ésle o un polimorto de éste,

ez donde

X es independicnemenle O, -8{0);,, 0 NR;

' y R® se unen juntos para formar un anillo ciclico saturado o insatusado de 3 o 7
migmbros opcionalmente sustituido, el cual puede incluir opcionalmente uno o mds
heterodtomos selcccionados de () NR” 0 $(0)

E' ¥ R' son independientemente hidrégeno, ciano, halogeno, -OR®, alquilo
sustituido o no sustituida o NR’R'®, 0 B! ¥ R* forman junios un grupo 0x0;

cada una de las presencias de R’ es independicntemente hidrogeno, nitro, ciano,
halégena, —OR“", alquile sustituido o no sustituido. alquenile sustituido o no sustituido,
alquinile sustituido o no sustituide, cicloalquilo sustiluido o no sustituide, cicloalguilalguilo
sustituido o ne sustitwdo, ciclealquenilo sustituide o no sustituido, cicloalquenilatquilo
gustitnido o no sustil.l;ido, anlo sustilnide o no sustituido, arilalguilo sustituido o no
sustitido, heteroarilo sustituido o no sustitvido, hetercarilalquilo sustitaido o no sustitido,
grupu heterociclico sustituide o no sustituido, heterociclilalquile sustituido o no sustituide,
INRPR®, (=015, -GUOY0-RY, -CEOINRIR M -S{0)-R?, 0 -S{O)-NRPR'Y,

R’ ¥ R” independientemente son hidrogeno, nitro, ciano, halégeno, alguile

Q



sustituido o no sustituidﬂ, alquenito sustituido o ne sustitvidgo, alquinile sustituido o no
sustitaido, cic!oalquiln‘ sustitnide o no sustituido, cic]{:alquilalquild sustittido ¢ no
ﬂ'ustiluido_. ci¢ltsalquen{i(: sustituideo © o sustiluido, cicloalquenilalguilo sustilwido o no
sustttuldo, arilg sustituido o no sustituido, anilalquile sustituido o no sustituido, heteroarilo
sustituido o no sustijuido, heteroarilalquile sustituido ¢ no sustituido, grupo heterociclico
sustinuido o no sustituido. heterociclilalquile sustiluido o no sustituido, -OR®, -NR’R", —
C{=L)-R, -CIOYO-RY, «C{OINRR™, -8(0)p-R”, 0 —S(D},In-NRg‘Rm;

cada una dec las presencias de RY y ‘R“"l puede ser la misma -ﬁ diterente v es
independientemente hidrageno, -OR?, -8R, alquilo leSiituidn o no sustituide, alquenilo
sustituido o no sustittido, alquinily sustituido o no sustituide, cicloalquile sustituide o no
sustituido, cicloalyuilylguile sustituide o no sustituido, cicloalquenile sustituide o no
sustiluido, E:iﬁ:]uu]f.{l.lt!ﬂ“ﬂlﬁ.]llﬂﬂ sustituido o no sustitnido, atilo sustituido o no auﬁlituidu,
arilalquilo sustituide o no sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo
sustituido o no sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquile
sustituido o no sustitvide, -NR'R®, —C(=L}-R%, -C(O)0- R?, -CIOINRR™ -5(0),-R” or -
${(p-NR™R?, 0 R” y R s uncn juntos para fmmar un anille ¢iclice saturado o insaturado
de 3 a 7 micmbros op{:{fonalmeme sustituido, el cval puede incluir opcionalmente hasta dos
heterodtomos seleccionadus de O, NR® o §:

cada una de las presencias de R y R? es independientemente hidrascno, -OR®, -8R°,
alquilo sustituido ¢ no ;usliluidu, alquenilo sustituido 0 f10 sustituido, alquinilo sustituido o
no sustituido. cicloalgulo sustituido o no sustituido, rciclnalquiia]quilu sustituide 0 no
sustiluido, ciclualquenﬂo sustitvide o no sustiluidoe, cicloalqucnilalqui[n'suétiluidu 0 ne
sustituido, arilo s.usliﬁﬁdn o ho sustifuido, arilalquilo éx:stjluido 0 nﬂA sustituida, heteroarilo
sustituido o no sustiiuido, heleroarilalquilo sustituido o ne sustiwido, prupo heteroeiclico
sustituido o no sustititido, heterociclilalguilo sustituido o no sustituido, -C(=L)-R¢, -C{O10>-

RE, -C{OMNRRY, -S{0),-R, -S(01,- NRRY, -NR°RY, 0 un grupo de proteceion, o R® y R”

SO



tomados junto con ¢l atomo de nitrégeno al cual estin unidos se juntan para formar un.

anillo ciclico saturado o insaturado de 3 a 7 miembros opcionalmentc sustituido, el cual
pucde incluir opcionalmente por o menos dos heteroatomos seleccionados de O, NR o S;

cada una de las presencias de R y RY independientemente es hidrdgeno, alquilo
sustitutdo o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no
sustituido,- cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o no
sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no
sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo
sustituido o no sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, o un heteroarilalquilo sustituido o no sustituido, o un grupo dec
proteccion, o R® y RY tomados junto con ¢l atomo de nitrogeno al cual estdn unidos pueden
unirse para formar un anillo ciclico saturado o insaturado de 3 a 7 micmbros opcionalmente
sustituido, el cual puede incluir opcionalmente por lo menos dos heteroitomos
seleccionados de O, NR%o S;

cada una de las presencias de R® independientemente es hidrogeno o alquilo
sustituido o no sustituido;

cada una dc las presencias de L ¢s independientemente O, S, o NRS;

cada una dc las presencias de m es independientcmente 0. 1, 0 2;

ncsunenterode Qad;y

p ¥ q son independientemente 0, 1, 2, 0 3.
40.  El compuesto de Ia Reivindicacion 39 en donde R¥ y R* no son -OR”, cuando R” cs
hidrégeno, alquilo sustitvide o no sustituido, arilalquilo sustituido o no sustituido,
cicloalquilo sustituido 0 no sustituido, cicloalquilalquilo o acilo sustituido o no sustituido.
41. Ll compuesto de la Reivindicacién 39 en donde R* v R* no son -OR”.
42, El compuesto de la Reivindicacion 39 en donde cuando R es -NR’R" v R” es

C(=L)-R*, entonces R* es fenilo sustituido o no sustituido, naflilo, piridilo, pirimidilo,



pirrolilo, furilo, ticnilo, indolilo, pirrolidinolinilo, piperidontilo, azepenonlilo o

piridacinona.
43.  Lacomposicion de una cualquiera de las reivindicaciones 39-42, en donde X ¢s O.
44, L.a composicion de una cualquicra dc las reivindicaciones 39-42. endonde X es S.

45.  Un compuesto de la formula

Y
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un analogo de dste, una sal farmacéuticamentc accptable de éste, un solvaio
farmacéuticamente accplable de éste, un hidrato farmacéulicamentc aceptable de é€ste, un
N-oxido de éste, un tautomero de éste, un regioisomero de éste, un ¢stereoisomero de éste,
una prodroga de éstc 0 un polimorfo de éste,

cn donde

X e Y son independientcmentc O, -S(O),,, 0 NR;

R' v R* son independientementc hidrégeno, ciano, haldgeno, -OR’, alquilo
sustituido o no sustituido o -NR’R'’, 0 R® y R? forman juntos un grupo oxo;

@ R*, R® y R7 son independicntemente hidrogeno, nitro, ciano, haldgeno, -OR’,
alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o
no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o no
sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no
sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido, hetcroarilo

sustituido o no sustituido, heteroarilalquilo sustituido o no sustituido, grupo heterociclico

\
\



sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido, -NR’R'’, —-C(=L)-
R®, -C(0)O-R?, -C(OINRR'™-§(0)n-R?, 0 -S(0)-NRR'%, y

R* es hidrogeno, alquilo sustituido o no sustituido, alquenilo sustituido o no
sustituido, alquinilo sustituido o no sustituido, cicloalquilo sustituido o no sustituido,
cicloalquilalquilo sustituido o no sustituido, cicloalquenilo sustituido o no sustituido,
cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido, arilalquilo
sustituido o no sustituido, heteroarilo sustituido o no sustituido, hetcroarilalquilo sustituido
o no sustituido, grupo hetcrociclico sustituido o no sustituido, hetcrociclilalquilo sustituido
0 no sustituido, NR’R'®, ~C(=L)-R°, -C{O)O-R®, -C(ONR’R'* -$(Q)m-R’, 0 -S(Q)u-
NRQRm; 0

(b} R*® v R® sc definieron con anterioridad: v

Ry R® se unen juntos para formar un anillo ciclico saturado o insaturado de
3 a 7 miembros opcionalmente sustituido, el cual pucde incluir opcionalmente hasta dos
heteroatomos scleccionados de O, NR° o0 S;

cada una de las presencias de R’ y R' pucde scr la misma o diferente y es

independientemente hidrogeno, -OR®, -SR”, alquilo sustituido o no sustituido, alquenilo
sustiluido ¢ no sustituido, alquinilo sustituido o no sustituido, cicloalquilo sustitvido o no
sustituido, cicloalquilalquilo sustituido o no sustituido, cicloalquenilo sustituido o no
sustituido, cicloaiquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido o no sustituido, hetcroarilo sustituido o no sustituido, heteroarilalquilo
sustituido o no sustituido, grupo hetcrociclico sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, -NR*R®, ~C(=L)-R%, -C(0)O- R*, -C(O)NR'R” -S(O)y-R* 0 -
S(O)m-NR"R", o R’ v R' sc unen juntos para formar un anillo ciclico saturado o insaturado
de 3 a 7 miembros opcionalmente sustituido, el cual puede incluir opeionalmente hasta dos
heteroatomos selcccionados de O, NR o S;

cada una de las presencias de R® y R® es independientemente hidrogeno, -OR°, -SR”,



alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o
no suslituido, cicloalquito sustituido o no sustituido, cicloalquilalquilo sustituido o no
sustituido, cicloalquenilo sustituido o no sustituido. cicloalquentlalquilo sustituido o no
sustituido, arilo sustitutdo o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo
sustituido o no sustituido, heteroarilalquilo sustituido o no sustituido, grupo heterociclico
sustituido 0 no sustituido, heterociclilalquilo sustituido o no sustituido, -C(=L)-R", -C(0)0O-
R, -C(OINRRY, -S(O)u-R’, -S(O)n-NRR, -NRR?, 0 un grupo de proteccion, o R* y R®
tomados junto con cl dtomo dc nitrogeno al cual estan unidos sc juntan para formar un
anillo ciclico saturado o insaturado de 3 a 7 miembros opcionalmente sustituido, el cual
pucde incluir opcionalmente por lo menos dos hetcrodtomos scleccionados de O, NRo S;

cada una dc las presencias de R® y R? independientemente es hidrégeno, alquilo
sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o no
sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no
sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo
sustituido o no sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, o un heteroarilalquilo sustituido o no sustituido, o un grupo dc
protceeion, o R° v R tomados junto con el dtomo de nitrogeno al cual estin unidos pueden
unirse para formar un anillo ciclico saturado o insaturado de 3 a 7 micmbros opcionalmente
sustituido, el cual puede incluir opcionalmente por lo menos dos heterodtomos
seleccionados de O, NRfo §;

cada una de las presencias de R® independientemente es hidrogeno o alquilo
sustituido o no sustituido;

cada una de las presencias de L es independientemente O, S, o NRS;

cada una de las presencias dec m es independientemente 0, 1,0 2,y

nesunenterode 0 a4,




46.  El compuesto de la Retvindicacion 45, en donde X cs O.

47.  El compuesto de la Reivindicacion 45, en donde X cs S.

48.  El compuesto de una cualquiera de las reivindicaciones 45-47, en donde Y ¢s O.

49.  El compuesto de una cualquiera de las reivindicaciones 45-48, en donde R® es un
quinolinilo o isoguinolinilo sustituido o no sustituido.

50. El compuesto de la Reivindicacién 49, cn donde ¢l grupo quinolinilo o
isoquinolinilo esta unido a la cstructura principal del compucsto en una posicion sobre el
anillo ciclico con solamente carbono.

51.  El compuesto de una cualquiera de las Reivindicaciones 45-50, en donde cuando
uno de R’ v R¥ ¢s hidrogeno. el otro no cs fenilo sustituido o no sustituido, tienilo sustituido
0 no sustituido, o 2-pindile, 3-piridilo o 4-piridilo sustituidos o no sustituidos.

52.  El compucsto dc una cualquiera de las Reivindicaciones 45-51, en donde cl anillo
biciclico en la formula [ no esta sustituido cn la posicion 6 con -S(0) NR*R" o -S(0),
NR'R'.

53.  El compuesto de una cualquiera de las Reivindicaciones 45-51, en donde cuando el
anillo biciclico en la formula | esta sustituido en la posicion 6 con -S(O)g]\'R"Rh 0 -
S(('))ZNRyR'O, entonces R” es hidrogeno y R® es metilo, y R’ cs hidrégeno y R' es metilo.
54.  El compuesto de una cualquicra de las reivindicaciones 45-53, en donde R’y R* no
son -OR’, cuando R’ es hidrogeno, alquilo sustituido o no sustituido, arilalquilo sustituido o
no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo o acilo sustituido o

no sustituido.

- . . . . . - = 3

55. El compuesto de una cualquicra de tas reivindicaciones 45-33, en donde R™ ¥ R no
9

son -OR”.

56. El compuesto de una cualquicra dc las reivindicaciones 45-53. en donde cuando

R es -NRPRY y R7 es C(=L)-R", cntonces R® es fenilo sustituido o no sustituido, naflilo,

piridilo, pirimidilo, pirrolilo, furilo, ticnilo, indolilo, pirrolidinohnilo, piperidonlilo,



azepenonlilo o piridacinona,

57.  Un compuesto de la formula

Y X (R')
" /H\ / >
N N
H —

R4 14
= Ry
(RS l R?® \Rlz\’RB
\ « (R16)q
1v)

un andlogo de éste, una sal farmacéuticamente aceptable de éste, un solvato
tarmacéuticamente aceptable dec éste. un hidrato farmacéuticamente aceptable de éste, un
N-dxido de éste, un tautdmero dc éste, un regioisomero de é€ste, un cstereoisémero de éste,
una prodroga de éstc o un polimorfo dc éste,
en donde

R’ y R* son independientementc hidrogeno, ciano, halégeno, -OR®, alquilo
sustituido o no sustituido o -NR‘QR'D, oR} y R* forman juntos un grupo oxo;

cada una de las prescncias de R’ independicntemente cs hidrogeno, nitro, ciano,
halogeno, alquilo sustituido ¢ no sustituido, alquenilo sustituido o no sustituido, alquinilo
sustituido 0 no sustitvido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo
sustituido o no sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo
sustituido o no sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no
sustituido, heteroarilo sustituido o no sustituido. heteroarilalquilo sustituido o no sustituido,
grupo heterociclico sustituido o no sustituido. heterociclilalquilo sustituido o no sustituido,
-OR?, -NR’R', —C(=L)-R’, -C{0)O-R®, 0 -C(O)NR"R";

Rles independientemente hidrégeno. nitro, ciano, halogeno, -OR’, alquilo sustiwido

o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no sustituido,



cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o no sustituido,
cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no sustituido,
arilo sustituido o no sustituide, arilalquilo sustituide o no sustituido, heteroarilo sustituido o
no sustituido, heteroarilalguilo sustituido o no sustituido, grupo hetcrociclico sustituido o
no sustituido, heterociclilalquilo sustituido o no sustituido, -NRR", —C(=L~)-R9, -C(O)O-
R?, <C(ONRR'® -8(0)-R’. 0 -S(O0)-NRR'";

cada una de las presencias de R’ y R' pucde ser la misma o difercnte y es
independientemente hidrégcno, -OR?, -SR? alquilo sustituido o no sustituido, alquenilo
sustituido o no sustituido, alquinilo sustituido ¢ no sustituido, cicloalquilo sustituido ¢ no
sustituido, cicloalguilalquilo sustituido o no sustituido, cicloalquenilo sustituido o no
sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido ¢ no sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo
sustituido o no sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, -NRR®, <C(=L)-R?, -C(0)0O- R*, -C(O)NR’R® -§(0)-R* 0 -
S(0)y-NR'R", 0 R” y R'? sc unen juntos para formar un anillo ¢iclico saturado o insaturado
de 3 a 7 miembros opcionalmente sustituido, el cual puede incluir opcionalmente hasta dos
hetcrodtomos scleccionados de O, NR¥ 0 8;

uno de R"'-R" es N y los otros grupos R"-R" son CH o CRY

cada una de las presencias de R"Y v R independientemente es hidrogeno, nitro,
ciano, halogeno, alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido,
alquinilo sustituido o no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo
sustituido 0 no sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo
sustituido 0 no sustituido, arilo sustituvido ¢ no sustitutdo, arilalquilo sustituido o no
sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo sustituido o no sustituido,
grupo hcterociclico sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido,

-ORY. -NRR'®, —C(=L)-R", -C{0)O-R?, -C(OINRR'®, -$(0),,-R®. 0 -S(0}-NRR".

\



cada una de las presencias de R* y R es independientemente hidrogeno, -OR®, -SR°,
alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o
no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido ¢ no
sustituido. cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no
sustituido, artlo sustituido o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo
sustituido o no sustituido, heteroarilalquilo sustituido ¢ no sustituido, grupo heterociclico
sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido, -C(=1.)-R°, -C(0)0-
R, -C{OWRRY, -8(0)n-RE, -8(0)-NRR", -NR°RY, 0 un grupo de proteccion, o R* y R
tomados junto con ¢l atomo de nitrogeno al cual estan unidos se juntan para formar un
anillo ciclico saturado o insaturado de 3 a 7 miembros opcionalmente sustiluido, el cual
pucde incluir opcionalmente por lo menos dos heterodtomos seleccionados de O, NR o S;

cada una de las prescncias de R® y RY independientemente cs hidrégeno, alquilo
sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no
sustituido, cicloalquilo sustitido o no sustituido, cicloalquilalquilo sustituido o no
sustituido, cicloalquenilo sustituido o no sustituido. cicloalquenilalquilo sustituido o no
sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido. heteroarilo
sustituido o no sustitwido, grupo heterocichico sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, o un heteroaritalquile sustituido o no sustituido, o un grupo de
proteccion, o R' y RY tomados junto con el atomo de nitrogeno al cual estan unidos pueden
unirse para formar un anillo ciclico saturado o insaturado de 3 a 7 miembros opcionalmente
sustituido, ¢l cual puede incluir opcionalmente por lo menos dos heteroatomos
selcccionados de O, NR o §;

cada una de las presencias de R° independientemcente cs hidrégeno o alquilo
sustituido o no sustituido;

cada una dc las presencias de L es independientemente O, S, o NRY;

cada una dc las presencias de m es independicntemente 0, 1, 0 2;

72



nesunentcrode Qad:y
p ¥ g son independientemente 0, 1, 2,’0 3.
58. Tl compuesto de la Reivindicacién 57, en donde X es O.
59.  Elcompuesto de la Reivindicacion 57, en donde X es S.
60.  El compuesto de una cualquiera de las reivindicaciones 57-59, en donde Y es O.
61.  El compuesto de una cualquiera de las reivindicaciones 57-60, en donde R vy R* no
son -OR”., cuando R? ¢s hidrégeno, alquilo sustituido o no sustituido, arilalquilo sustituido o
no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo o actlo sustituido o
no sustituido.
62.  El compuesto de una cualquiera de las reivindicaciones 57-60, en donde R? y R? no
son -OR”,
63.  El compuesto de una cualyuiera de las reivindicaciones 57-60, en donde cuando R*
es -NR°R" v R? ¢s C(=L)-R% cntonces R* ¢s fenilo sustituido o no sustituido, nafiilo,
piridilo, pinimidilo, pirrolilo, furilo, tenilo, indolilo, pirrolidinolinilo, piperidonlilo,
azcpenonlilo o piridacinona.
64.  Un compuesto segin la Reivindicacion 1, en donde €l compucsto se selecciona de:
(£)1-{3.4-Dihidro-1’-(metilo)espiro-[2H-1-benzopirano-2.4°-piperidin]-4-il } -3-
(isoquinolin-5-il)urea.
(£)1-(2°,3,3" 4,56 -Hcexahidroespiro-[2H-1-benzopirano-2,4°-pirano]-4-il)-3-
(isoquinolin-5-il)urca.
(£)1-(3.4-Dihidro-espiro-|2H-1-benzopirano-2,1’-ciclobutano]-4-i1)-3-(isoquinolin-
S-ilyurea.
(+)1-(3,4-Dihidro-espiro-[2H-1-benzopirano-2,1’-ciclobutano]-4-il)-3-(isoquinolin-
5-iljurca.
(-)1-(3.4-Dilndro-cspiro-[2H-1-benzopirano-2, 1 *-ciclobutanu]-4-il)-3-(isoquinolin-

S-tl)urea.
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(%) 1-(3,4-dihidro-espiro[2H-1-benzopirano-2, 1’ ~ciclobutano]-4-il)-3-(8- \
cloroisoquinolin-5-itjurca.

(%) 1-(3.4-Dihidro-espiro[2H-1-benzopirano-2,1° -ciclobutano]-4-il)-3-(3-
mctiloisoquinolin-5-il)urca,

(%) 1-(3.4-Dihidro-espiro[2H-1-benzopirano-2,1’-ciclobutano]-4-il)-3-(1-
metiloisoquinolin-5-iljurea.

(%) 1-(3,4-Dihidro-cspiro{ 2H-1-benzopirano-2,1’-ciclobutano]-4-il)-3-(2-
oxoisoquinolin-5-iljurea.

(+) 1-(3.4-Dihidro-cspiro[2H-1-benzopirano-2,1’-ciclobutano]-4-il)-3-(2-
oxoisoquinolin-S-il)urca.

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2,1°-ciclobutano]-4-it)-3-(piridin-3-
ilmetilo)urea.

()1-(3.4-Dihidro-espiro[2H- 1 -benzopirane-2,17-ciclobutano]-4-il)-3-(piridin-2-il
mctilo)urea.

(+)1-(3.4-Dihidro-cspiro[2H-1-benzopirano-2,1°-ciclobutano]-4-il)-3-(6-cloro-1,3-
benzotiazol-2-iljurea.

(t:)1+(3,4-Dihidro-espiro[2H-1-benzopirane-2, 1 *~ciclobutano]-4-il)-3-(6-fluoro-1,3

benzotiazol-2-il)urea.
(£)1-(3.4-Dihidro-espiro[2H-1-benzopirano-2,1'-ciclobutano]-4-il)-3-(1-metil-1H-
indazol-5-il)urea.
(£)1-(3.4-Dihidro-cspiro[2H-1-benzopirano-2,1° -ciclobitano]-4-il)-3-(6-metoxi-
1,3-benzotiazol-2-1t)urea.
(£)1-(3,4-Dihidro-cspiro| 2H-1-benzopirano-2,1 -ciclobutano]-4-il)-3-(2-metil-21-
indazol-5-il)urca.
(£)1-(3,4-Dihidro-espiro[2H-1-benzopiranu-2,1’-ciclobutano]-4-il)-3-(5-1ert-butil-

[.3.4-tiadiazol-2-il)urca.



(£)1-(3,4-Dihidro-espiro|2H- 1-benzopirano-2, 1’ -ciclobutano)-4-il)-3-[ 5-(4-
bromofenil)-1,3-tiazol-2-il])urea.

(+)1-(3,4-Dihidro-espiro[2H- 1 -benzopirano-2, | -ciclobutano]-4-il)-3-(6-metil-1,3-
benzotiazol-2-iljurea.

(#)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2.1°-ciclobutano]-4-il)-3-(1-acetil-1H-
indazol-5-il)urea.

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2,1° -ciclobutano-4-il)-3-(tieno[2,3-¢]
piridin-3-il)urea.

(+}1-(3.4-Dihidro-espiro[211-1-benzopirano-2,1°-ciclobutano}-4-il)-3-({3-(4-
bromofenil)-1,3,4-tiadiazol-2-il]-)urea.

(£)1-(3.4-Dihidro-espiro[2H- 1-benzopirano-2, 1 °-ciclobutano]-4-11)-3-(4,6-
dimctilopirimidin-2-il)urea.

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2,1*~ciclobutano]-4-it)-3-(5-cloro- 1,3-
benzoxazol-2-il)urea.

(£)1-(3,4-Dihidro-espiro[2H-1-benzopirano-2,1°-ciclobutano)-4-il)-3-(5-(4-
nitrofenil)-1,3,4-tiadiazol-2-1t)urea.

(£)1-(3.4-Dihidro-cspiro{2H-1-benzopirano-2,1° -ciclobutano]-4-il)-3-(2-
furilmetilo)urea.

() 1-(3.4-Dihidroespiro[2H-1-benzopirano-2,17-ciclobutano]-4-il)-3-(quinolin-5-if)
urea.

(£)1-(3,4-Dihidroespiro[2H- 1 -benzopirano-2,1’-ciclobutano |-4-il)-3-(isoguinolin-§-
il) urea.

1-((R)-3.4-Dihidroespiro[ 211-1-benzopirano-2,1°-ciclobutano]-4-il)-3-((5)-1-(4-
trifluorometilopiridin-2-il)pirrolidin-3-il)urea.

1-((R)-3.4-Dihidroespiro[2H-1 -benzopirano-2.1°-ciclobutano]-4-il)-3-({R)-1-(4-

tritluorometilopiridin-2-il)pirrolidin-3-il)urca.
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1-((S)-3.4-Dihidroespiro[2H- 1 -benzopirano-2, 1 *-ciclobutano]-4-il)-3-((R)- 1-(4- \
trifluorometilopiridin-2-il)pirrolidin-3-ilurea.

1-((S)-3,4-Dihidrocspiro[2H-1-benzopirano-2, 1 -ciclobutano]-4-11}-3-((S)-1-(4-
trifluorometilopiridin-2-il)pirrolidin-3-il)urea.

1-((S)-3,4-Dihidroespiro|2H- 1 -benzopirano-2,1’ -ciclobutano]-4-il)-3-(piridin-4-
ihmetilo urea.

1-((S)-3.4-Dihidroespiro[211-1-benzopirano-2.1°-ciclobutano|-4-il)-3-(4-
trifluorometilobenciljurea.

N-3.4-dihidroespiro[cromeno-2, I'-ciclobutano]-4-ilpiperidin-1-carboxamida.

N-2,1,3-benzotiadiazol-4-il-N'-3,3',4.4'-tetrahidro-2'H-espiro[cromeno-2,1'-
ciclobutano]-4-ilurea.

N-2,1,3-benzotiadiazol-4-11-N'-3,3' 4.4"-tetrahidro-2'H-cspiro{cromeno-2, 1 '
ciclobutano]-4-ilurea.

N'-(1-0x0-1,2-dihidroisoquinolin-5-il)-N-3,3".4.4'-tetrahidro-2'H-espiro[cromeno-
2,1"-ciclobutano]-4-ilurea.

() 1-(3.4-Dihidro-6-metil-espiro[2H- 1 -benzopirano-2,1° -ciclobutano-4-il)-3-
(isoquinolin-5-il)urea.

() 1-(3,4-Dihidro-7-metil-espiro[2H- 1-benzopirano-2. 1 *-ciclobutano]-4-11)-3-
(isoquinolin-5-il)urea.

(£) 1-(3,4-Dihidro-6-fluoro-espiro[2H- 1 -benzopirano-2,1’-ciclobutanoj-4-il)-3-
(isoquinolin-5-il)urea.

(+) 1-(3.4-Dihidro-6-fluoro-espiro[2H- 1-benzopirano-2, 1’ -ciclobutano]-4-il)-3-
(isoquinolin-5-il)urea.

(-) 1-(3,4-Dihidro-6-fluorocspiro[2H-1-benzopirano-2,1’-ciclobutano]-4-il)-3-
(isoquinolin-5-iljurca.

{£) 1-(3.4-Dihidro-6-hidroxi-cspiro| 2H-1-benzopirano-2, 17 -ciclobuiano]-4-il)-3-



(isoquinolin-5-il)urea.

(%) 1-(3,4-Dihidro-7-hidroxi-cspiro[2H-1-benzopirano-2,1*-ciclobutano]-4-il)-3-
(isoquinolin-53-il)urca.

€3] 1-(3,4-Dihidro-7-metoxi-cspiro[2H- 1-benzopirano-2, 1 *-ciclobutano]-4-il)-3-
(isoquinolin-5-il)urea.

1-(6,8-Difluoro-3,4-dihidro-espiro| 2H- 1-benzopirano-2,1’-ciclobutano]-4-il)-3-
(isoquinolin-5-1Durca.

(%) 1-(8-Cloro-3.4-dihidro-espiro[2H- 1 -benzopirano-2, 17 -ciclobutano]-4-il)-3-
(isoquinolin-5-1Yurea.

(%) 1-(3,4-Dihidro-6-1luoro-espiro| 2i1- 1-benzopirano-2,1’-ciclobutano]-4-il)-3-
(isoquinolin-5-il)urca.

€3] 1-(3,4-Dihidro-6-mctoxi-espiro[ 2H- 1 -benzopirano-2.1°-ciclobutano]-4-il)-3-
(isoquinolin-5-1T)urca. |

() 1-(6-Ciclopentiloxi-3.4-dihidro-espiro[2H- I -benzopirano-2,1 -ciclobutano]-4-
il)-3-(isoquinolin-5-il)urea.

() 1-(7-Ciclopentiloxi-3.4-dihidro-espiro[2H-1-benzopirano-2,1’-ciclobutano]-4-
il)-3-(isoquinolin-5-il)urea,

(&) Sal de clorhidrato de 1-(7-Difluorometoxi-3,4-dihidro-espiro[2H- 1-benzopirano-
2,1°-ciclobutano]-4-il)-3-(isoquinolin-5-il)urea.

(%) 1-(3.4-Dihidro-6-metiloaminosulfonil- espiro[2H-1-benzopirano-2,1°-
ciclobutano] -4-i)-3-(isoquinolin-5-iljurea.

(£) 1-(7-Difluorometoxi-3,4-dihidro-espiro[2H-1-benzopirano-2.1°-ciclobutano|-4-
il)-3-(3-metiloisoquinolin-3-il)urca.

()  1-(7-Cloro-3.4-dihidro-espiro[2H-1-benzopirano-2,1°-ciclobutano]-4-il)-3-(3-
metiloisoquinolin-3-it)urea.

(%) 1-(8-Ciano-3 4-dihidro-cspiro[2H- L -benzopirano-2, 1 *-ciclobutano]-4-il)-3-
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(isoquinolin-5-il)urea.

(+) 1-(6,8-Difluoro-3.4-Dihidro-espiro[2H-1-benzopirano-2,1°-ciclobutano]-4-i1)-3-
(isoquinolin-5-il)urca.

() 1-(6,8-Difluoro-3.4-Dihidro-espiro[2H- 1 -benzopirano-2, 1’ -ciclobutano]-4-il)-3-
(isoquinolin-5-il)urea.

(%) 1-(3.,4-Dihidro-8-hidroxi-espiro[2H-1-benzopirano-2,1° -ciclobutano]-4-il)-3-
(isoquinolin-5-il)urca.

(%) 1-(3,4-Dihidro-8-difluorometoxi-espiro[2H- 1 -benzopirano-2,1° -ciclobutano]-4-
il)-3-(isoquinolin-5-il)urea.

(%) 1-(6-Cloro-3,4-dihidro-espiro|2I1-1-benzopirano-2, 1 *-ciclobutano]-4-il)-3-
(isoquinolin-5-il)urea.

(-) 1-(6-Cloro-3,4-dihidro-cspiro[2H-1-benzopirano-2,1° -ciclobutano]-4-il)-3-
(isoquinolin-5-il)urca.

(%) i-(6-Bromo-3,4-dihidro-espiro[2H- 1-benzopirano-2,1’-ciclobutano)-4-il)-3-
(isoquinolin-5-il)urea.

(£) 1-(6.8-Dicloro-3.4-dihidro-espiro[2H-1-benzopirano-2,1 -ciclobutane]-4-il)-3-
(isoquinolin-5S-il)urea.

() 1-(6-Bromo-3,4-dihidro-7-metilocspiro[2H-1-benzopirano-2,1°-ciclobutano]-4-
il)-3-(isoquinolin-5-il)urca.

(£) 1-(6,7-Dicloro-3 4-dihidro-espiro[2H-1-benzopirano-2.1°-ciclobutano]-4-il)-3-
(isoquinolin-3-iljurea.

(%)  1-(6-Cloro-3,4-dihidro-7-metil-cspiro}l 2H-1-benzopirano-2.1°~ciclobutano|-4-
il)-3-(isoguinolin-5-il)urea.

()  1-(6-Cloro-3,4-dihidro-cspirof2H-1-benzopirano-2.1° -ciclobutano]-4-il)-3-(8-
cloroisoquinolin-5-il)urea.

(#) 1-(6-Fluoro-3,4-dihidro-espiro{2H-1-benzopirano-2,1°-ciclobutano]-4-il)-3-(8-

N



cloroisoquinolin-5-il)urca. %

() 1-(3.4-Dihidro-6-fluoro-espiro| 2H-1-benzopirano-2,1°-ciclobutano]-4-il)-3-(3-
metiloisoquinolin-5-it)urea.

()  1-(6-Cloro-3.4-dihidro-cspiro[2H-1-benzopirano-2.1°-ciclobutano]-4-il)-3-(3-
metiloisoquinolin-3-il)urea.

()  1-(6-Cloro-3,4-dihidro-cspiro[2H-1-benzopirano-2,1°-ciclobutano]-4-il)-3-(1-
metiloisoquinoiin-5-il)urea.

(£) 1-(3.4-Dihidro-6-fluoro-cspiro[2H- 1 -benzopirano-2,1°-ciclobutano]-4-il)-3-(1-
metiloisoquinolin-5-il)urea.

(+)1-(6-Acetamido-3.4-dihidro-espiro[2Fl-1-benzopirano-2,1’-ciclobutano}-4-il)-3-
(isoquinolin-5-il)urca.

(£)1-(6-Amino-3 4-dihidro-espiro[ 2H- 1 -benzopirano-2.1 -ciclobutano]-4-il)-3-
(isoquinolin-5-il)urea.

(%) 1-(7-Cloro-3.4-dihidro-espiro[2H- 1 -benzopirano-2.17-ciclobutano]-4-ii)-3-
(isoquinolin-5-iburea,

(%) 1-(3,4-Dihidro-6-nitro-espiro[2H- | -benzopirano-2.1"-ciclobutano]-4-11)-3-
(isoquinolin-5-il)urca.

N'-isoquinolin-5-i1-N-3,3',4 4"-tetrahidro-2'H-espiro[cromeno-2, H-ciclobutano]-4-
iltiourca.

() 1-(3.4-dihidro-espirof 2H-1-benzotiopirano-2,1°-ciclobutano-4-il)-3-
(isoquinolin-5-il)urea.

(£)1-(1.1-dioxo-3,4-dihidro-espiro[-2H-1-benzotiopirano-2,1 ciclobutano]-4-11)-3-
(tsoquinolin-5-il)urca.

() 1-(3,4-dihidro-espiro[2H-1-benzopirano-2,1'-ciclobutano]-4-il)-3-(isoquinolin-
S-il)tiourea.

N'-isoquinolin-8-11-N-3,3' 4 ,4'-(ctrahidro-2'H-espiro[cromeno-2, 1'-ciclobutano]-4-



iltiourca,

v sales farmacéuticamente aceptables de cstos.

65.  Un compucsto segiin una cualquicra de las reivindicaciones 1-64, en donde la sal es
(a) una sal de adiciéon de acido inorganico scleccionada de clorhidrato, sulfato, fosfato y
nitrato, o {b) una sal dc adicion de acido organico scleccionada de acetato, oxalato, maleato,
tartrato, citrato. mesilato, succinalo y cinamato.

66.  Una composicion farmacéutica que incluye un compuesto segun una cualquiera de
las Reivindicaciones 1-65 vy un excipiente farmacéuticamente aceptable.

67. La composicion farmacéutica segin la Reivindicacion 66, cn donde el excipiente
farmacéuticamente accplable es un vehiculo o diluyente.

68.  Un método para la prevencion, aliviar o tratar una cnfermedad, trastorno o sindrome
mediado por receptor vaniloide en un sujeto en necesidad de éste administrando al sujeto
una cantidad tcrapéuticamente efectiva de un compuecsto segun una cualquiera de las
Reivindicacionces 1-65.

69. El método segin la Rcivindicacion 68, en dondc la enfcrmedad, trastorno o
sindrome mediado por receptor vaniloide €s un dolor o enfermedad, trastorno o sindrome
mtlamatorio mediado por ¢l receptor vaniloide 1 (VR1),

70. El método segun la Reivindicacion 68, en donde la enfermedad, trastorno o
sindrome se selecciona del grupo que consiste en dolor, dolor agudo, dolor cronico, dolor
nociceptivo, dolor neuropdtico, dolor postoperatorio, dolor dental, dolor relacionado con ¢l
cancer, dolor cardiaco que surge debido a un miocardio isquémico, dolor debido a migraiia,
artralgia, neuropatias, neuralgia, ncuralgia trigémina, lesion nerviosa, neuropatia diabética,
neurodegeneracion, retinopatia, trastorno cutaneo ncurdlico, accidente cerebrovascular,
hipersensibilidad de la vejiga urinaria. incontinencia urinarig, vulvedinia, trastornos
gastromtestinales tales como sindrome de intestino irritable, enfermedad de reflujo

gastrocsofagico, enteritis, ilcitis, ulccra duodenal  estomacal, enfermedad  intestinal



inflamatoria, enfermedad de Crohn, enfermedad celiaca, entermedad inflamatoria tales
como pancreatitis, un trastorno respiratorio tales como rinitis alérgica y no alérgica, asma o
enfermedad pulmonar con obstruccidon cronica, irritacion cutdnea, ocular o de la mucosa,
dermatitis, condiciones pruriticas tales como prurito urémico, aumento de la (iebre,
retinopatia, espasmos musculares, cmesis, discinesias, dcpresion, enfermedad
de Huntington, déficit de memoria, funcion restringida cerebral, esclerosis lateral
amiotroflica (ALS), demencia, artritis, osteoartritis, diabetes, obesidad, urticaria, queratosis
actinica, qucratoacantoma, alopecia, enfermedad de Meniére, tinnitus, hiperacusia,
trastornos de la ansiedad ¢ hiperplasia benigna de la prostata.

71.  Un método de tratamicnto del dolor en un sujeto cn necesidad de ¢éste que
comprende la administracion al sujeto de una cantidad terapéuticamente efectiva de un
compuesto segun una cualguicra de las Reivindicaciones 1-65.

72.  El método de la reivindicacton 71, en dondc el dolor es dolor agudo.

73.  Elmétodo de la reivindicacién 71, en donde ¢l dolor es dolor cronico.
74, El método de la reivindicacion 71, en donde ¢l dolor es dolor postoperatonio.
75.  Un método de tratamiento del dolor neuropatico cn un sujeto cn necesidad de éste

que comprende la adminisiracion al sujeto de una canlidad terapéuticamente electiva de un
compuesto segin una cualquicra de las Reivindicaciones 1-65.

76.  Un método de tralamicnto dc incontinencia urinaria cn un sujeto cn neccsidad de
¢éste quc comprende la administracion al sujeto de una cantidad terapcuticamente clectiva
de un compuesto segiin una cualquicra de las Reivindicaciones 1-65.

77.  Un método de tratamicnto de colitis ulcerativa en un sujeto cn necesidad de éste que
comprende la administracion al sujeto de una cantidad tcrapcuticamente efectiva de un
compuesto seglin una cualquiera de las Reivindicaciones 1-65.

-78.  Un método de tratamiento del asma en un sujcto en neccsidad de éste que

comprende la administracion al sujete de una cantidad terapéuticamente efectiva de un



N
compuesto segan una cualquiera de las Reivindicaciones 1-65. N
79.  Un método de tratamiento de inflamacion en un sujeto en nccesidad de éste que \
comprende la administracion al sujcto de una cantidad terapéuticamente efectiva de un

compuesto segun una cualquiera de las Reivindicaciones 1-65.

80.  Un proceso para la elaboracion de un compucsto de la Reivindicaciéon 1, en donde

[ . . .
R” es hidrogeno, en donde dicho proceso comprende los pasos de:

(a) reaccion del compuesto de formula (1) con una cetona de formula (2)

0 @]
' = CHRr? /L
(R} R R2
A1
(n (2)

para formar un compuesto de formula (3)

0
R4
5. R
(R
. R*
X
3) R

(b)  conversion del compuesto de formula (3) a un compuesto de [ormula (4)

aH
N

(©) reduccion del compuesto de formula (4) con un agente reductor para formar

un compucesto de formula (5)




(d)  rcaccion del compuesto de formula (5) con un compucsto de formula (6), en

donde X* es un grupo saliente ¥ RP es hidrogeno, alquilo o ariio,
X'CYOR?
(6)

para formar un compucsto de férmula (7)

R4
o ~~R?
(RS, R
P x R?
X7\

?

(e}  reaccion del compuesto de formula (7) con un compuesto de férmula (8)

7
—R

HN
\Rg

(8
para formar el compuesto de la Reivindicacion 1.
81.  Un proceso para la claboracién de un compuesio de la Reivindicacién 1, en donde
RCes hidrégeno, cn donde dicho proceso comprende los pasos de:
(a) reaccion de una amina de formula (8) con un compuesto de formula (6), cn

donde X* es un grupo saliente y R es hidrégeno, alquilo o arilo,

un—R’
N R? X'CYOR?P
(8) (6)
para formar un compuesto de formula (9)
RS
R7> NCYOR?

(N

2

(b) reaccidn del compuesto de férmula (9) con un compuesto de formula (3)



NH
4
1 \ l:{.'l
R
/\\_ ®?
X7
(5)
para formar el compuesto de la Reivindicacion 1.
82.  Un proccso para la elaboracién de un compuesto de la Reivindicacion 1, en donde

R® es hidr6geno, en donde dicho proceso comprende el paso de reaccion del compuesto de

formula (9%)

RE—NCY
(9
con un compuesto de formula (5)
RG

NIl
\ R‘:
RO v
X R'R-

(5)

para formar ¢l compucsto de la Reivindicacion 1.

83.  Un proceso para la elaboracion de un compuesto de la Reivindicacion I, en donde
Iy s ) ] . - .

R” es hidrogeno, en donde dicho proceso comprende ¢l paso de reaccion de una amina de

férmula (10) con un compucsto de férmula (8)

NCY
7
R
UNT
N
RS
(0} (%)

para formar un compuesto de la Reivindicacion 1.

84.  Un proveso para la elaboracion de un compuesto de formula:




(Rp

w(R")q
N

(n
cn donde

X e Y son independientemente Q, -S(O)n, 0 NRS;

R' y R se unen juntos para formar un anillo ciclico saturado o insaturado de 3 a 7
micmbros opcionalmente sustituido, ¢l cual puede incluir opcionalmente uno ¢ mas
heterodlomos seleccionados de O, NR” o S(O;

RY vy R* son independicntemente  hidrégeno, ciano, halégeno, -OR®, alquilo
sustituido o no sustituido 0 -NR°R'®, 0 R? y R* forman juntos un grupo oxo;

cada una de las presencias de R® es independientemente hidroégeno, nitro, ciano,
halogeno, -OR®, alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido,
alquinilo sustituido o no sustituido, cicloalquilo sustituido o no sustituido, cicloalquitalquilo
sustituido o no sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo
sustituido o no sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no
sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo sustituido o no sustituido,
grupo heterociclico sustituido o no sustituido. heterocichlalquilo sustituido o no sustituido,
NRR', —C(=1)-R’, -C(0)0-R®, -CLOINRR'® -S(0),,-R’, 0 -8(0),-NR°R'?;

R* y R”™ independientemente son hidroégeno, nitro, ciano, haldgeno, alquilo
sustituide o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituide o no
sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustitvido o no

sustituido, cicloalquenilo sustituido o no sustituido,’ cicloalquenilalquile sustituido o no



sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido, heteroarilo
sustituido o no sustituido, heteroarilalquilo sustituido o no sustituido, grupo heterociclico
sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido, -OR®, -NR°R", -
C(=L)-R?, -C(OO-R®, -C(ONR’R'?, -S(0)n-R®, 0 -S(0),-NRR'?;

cada una de las presencias de R? y R puedc ser la misma o diferentc y es
independientemente hidrogeno, -OR®, -SR?, alquilo sustituido o no sustituido, alquenilo
sustituido o no sustituido, alquinilo sustituido o no sustituido, cicloalquilo sustituido o no
sustituido, cicloalquilalquilo sustituido o no sustitnido. cicloalquenilo sustituido o no
sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido o no sustituido, heteroarilo sustituido ¢ no sustituido, heteroarilalquilo
sustituido o no sustituido, grupo heterociclico sustituido o no sustituido, hetcrociclilalquilo
sustituido o no sustituido, -NR'R®, ~C(=L)-R?, -C(0)0- R?, -C(O)NR*R* -$(0)m-R* 0 -
S(O).,.-NR“R"; o R’y R" se uncn juntos para formar un anillo ciclico saturado o insaturado
de 3 a 7 miembros opcionalmente sustituido, ¢l cual puede incluir opcionalmente hasta dos
heteroatomos scleccionados de O,NR 0 S;

cada una de las presencias de R* y R® es independicntemente hidrdgeno, -OR®, -SR°,
alquilo sustituido o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o
no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido ¢ no
sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquiloe sustituido o no
sustituido, arilo sustituido o no sustituido, arilalquilo sustituido o no sustituido, hetcroarilo
sustituido o no sustiﬁlido, heteroarilalquilo sustituido o no sustituido, grupo heterociclico
sustituido o no sustiluido, heterociclilalquilo sustituido o no sustituido, -C(=I.)-R¢, -C(O)O-
R, -C(O)NRRY, -S(0),,-R¢, -S(O)-NRRY, -NR°RY, 0 un grupo de proteccién, o R* y R®
tomados junto con ¢l dtomo de nitrdgeno al cual estdn unidos se juntan para formar un
anillo ciclico saturado o insaturado de 3 a 7 miembros opcionalmente sustituido, ¢l cual

puede incluir opeionalmente por lo menos dos heteroatomos seleccionados de O, NRo §;



cada una de fas presencias de R° y R? independientemente es hidrégeno, alquilo
sustituido o no sustituido, alquenilo sustituide o no HllS.tilllidD, alguinilo sustituide o no
sustituido, cicloalquilo ststituide o no sustituide, cicloalgquilalquile s;.tstituidtJ 0 o
sustituido, cicloalquenilo sustituido o no sustituide, cicloalquenilalquile sustituido o no
sustituido, arito sustituido o no sustituide, arilalguilo sustituide ¢ no sustituido, heteroarilo
sustituido o no gushiwido, grupo heterociclico sustituide o no sustituide, heterociclilalquilo
sustituido o no sustituido, o un heteroarilalquilo sustituido o no sustitl!ido, o un prupo de
proteceidn, o By RS (omados junto con el atomo de nitrégéuo al cual estan unidos pueden
unirge parg formar un anillo ciclico saturado o insaturado de 3 a 7 miembros opeionalmente
sushluido, el cual puede incluir opcionalmente por lo menos dos- helerodtomos
seleccionados de O, NR o 5;

cada una de las presencias de R® independientemente es hidrogeno o alquilo
sustituido ¢ no sustitnide;

ciadla wna Je las presencias de L cs independientemente 0, 8, o NIL%,

cada una de las presencias de m es independieniemente 0,1 0 2;

nesunenicrode 0ad; vy

p ¥y qson independientemente 0, 1,2 6 3,
¢l proceso eomprende los pasos de:

{a) reducciom de un compuesto de formula (4)

para formar una amina de firnala (57)



(b} reaccién de la amina de fHrmula (37) con un conpuesto de Hrmula {11)

HM ORe

(R
E_,r“' T L
ey

Sty o

(n )

en donde BT es hidrogeno. alquilo o arito, para formar un compuesto de formula i,

85.  Un proceso para la elaboracion de un compucsto de formula:

(R

en donde

X e Y som independientemente O, -5(0),, o NR™

R' v R? se unen juntos para formar un anille ciclico saturado o insaturado de 3 a 7
micinbros opeionalmente sustituide, el cual puede incluir opcionalmentz uno o mas
heteraalomos seleccionados de 0, NE® 0 S{(0);

B v R son independientemente hidrogeno. ciano, haldgeno, OR?, alquilo
sustituido o no sustituido o -NR'R'® o R y R forman juntos un grupo oxo;

cadn una de las presencias de R es independientemente hidrdgeno, nilro, clane,

halageno, “OR”, aiquily sustituido o no sustitulde, alquenilo sustitvido o no sustituido,



alquinilo sustituido o no sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo
sustituido o no sustituido, cicloalquenilo sustituido o no sustituido, cicloalquentlalquilo
sustituido o no sustituido, arilo sustituido o no sustituido, arilalquilo sustituido ¢ no
sustituido, heteroarilo sustituido o no sustituido, heteroarilalquilo sustituido o no sustituido,
grupo heterociclico sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido,
-NRR', —=C(=1.)-R?, -C(O)O-R?, -C(O)NRR'™ -S(0)n-R’, 0 -S(O)m-NR'R";

R* y R” independientemente son hidroégeno, nitro, ciano, haldgeno, alquilo
sustituide o no sustituido, alquenilo sustituido o no sustituido, alquinilo sustituido o no
sustituido, cicloalquilo sustituido o no sustituido, cicloalquilalquilo sustituido o no
sustituido, cicloalquenilo sustituido o no sustituido, cicloalquenilalquilo sustituido o no
sustituido, arilo sustiluido o no sustituido, arilalquilo sustituido o no sustituido, heteroarito
sustituido 0 no sustituido, heteroarilalquilo sustituido o no sustituido, grupoe heterociclico
sustituido o no sustituido, heterociclilalquilo sustituido o no sustituido. -OR”, NR°R', -
C(=1)-R®, -C(O)O-R?, -C(OINRR'?, -S(0)-R°. 0 -$(0)-NR°R'":

cada una de las presencias de R’ y R' puede ser la misma o difcrente y es
independientemente hidrogeno, -OR®, -SR?, alquilo sustituido o no sustituido, alquenilo
sustituido o no sustituido, alquinilo sustituido o no sustituido, cicloalquilo sustituido o no
sustituido, cicloalquilalquiloe sustituido o no sustituido, cicloalquenilo sustituido o no
sustituido, cicloalquenilalquilo sustituido o no sustituido, arilo sustituido o no sustituido,
arilalquilo sustituido o no sustituido, heteroarilo sustituido o no sustituido, heicroarilalquilo
sustituido o no sustituido, grupo heterociclico sustituido o no sustituido, heterociclilalquilo
sustituido o no sustituido, -NR'R?, —=C(=L)-R®, -C(0)O- R?, -C(QINR*R™ -S(0)-R* or -
S(0)m-NR'R", 0 R’ ¥ R" se uncn juntos para formar un anillo ciclico saturado o insaturado
de 3 a 7 miembros opcionalmente sustituido, el cual puede incluir opcionaimente hasta dos
hetcroatomos seleccionados de O, NR® o0 S;

cada una de las presencias de R” y R® ¢s independientemente hidrogeno, -ORS, -SR®,



alquilo sustituido o no sustituide, alquenilo sustituido o no sustituido, alquinilo sustituido o
no sustilwido, cicloalguilo sustituide ¢ no sustituido, cicloalguilalquile sustituido o no
sustituido, cicloalguenilo ’sustituidu 0 N0 aus;ti'midc; cicloalgquemialquile ﬁu'stituidu oo
sustituido, arilo sustituide o no sustituido, arilalquile sustituido o no sustitwido, heteroarilo
sustituido o no sustituido, heteroacilalquile sustiluido o no sustituids, grupo heterociclico
sustituido o no sustituido, hederociclilalquilo sustituido o no sustituido, -C(=L}-R®, -C{0)O-
RE, -C{OWRTRY, -$(0)n-R", -S(0),-NR°R", -NRRY, 0 un grupo de proteccion, o R y RY
tomados junio con c:l- dtomo de nilrdgeno al cual estan umidos se juntan para foomat dn
anillo ciclico salurado o insaturado de 3 3 7 miembros o‘pf;;iunalménle sustituide, €] cual
pucde incluir opcionalmenite por lo menos dos heleroatomos seleccionados de O, NR o §;

cada una de las presencias de R- y R independientemente es hidrégeno. alguilo
sustiluido o no sustituide, quu&niln sustituido o no sustituide, alquinilo sustituide o no
sustitwido, cicloalquile sustituido o no sustimido. ciclealguilalquilo sustituido o no
sustitnido, cicloalquenilo sustituide o no sustituido, oclealgpenilalguilo sustiluido o no
susiituido, arilo sustituido o no sustituide, aritalquilo sustituido o no sustituido, heteroarilo
sustituide o ao sustituido, grupo heterociclico sustituido ¢ no sustituido, heterociehlalguilo
sustituido o no sustiluido, o un heteroarilalquile sustiluido o no sustituido, o un grupo de
prateccian, o Ry R* tomados junte con el 4tomo de nitrdgeno al cual estan unidos pucden
unirse para formar un anille ciclhico saturado o insatu.rado de 3 a 7 miembros opeionalmente
sustituido, el cual puede incluir opcionalmente por lo menos dos  heterodtomos
seleceionados de (0. NRo S;

cada una de las presencias de R independientemente es hidrégeno o alquilo
sustituide o no sustituido:

cada una de las presencias de L es independientemente O, 8, o NR;

cady uta de 1as presencias de m es independientemente 0,1, 0 2;

0 es un entera de a4 v



p ¥ q son independicntemente 0, 1, 2,0 3,
¢l proceso comprende los pasos de:

(a) reduccién de un compuesto de formula (3)

®R%),

para formar un compuesto de (6rmula (13)

(R,

(b) reaccion del compuesto de formula (13) con un compuesto de formula (6%),

donde X’ es un grupo saliente

X'COCH;

©)

para formar un compuesto de formula (14)

NHCOCH,

K!
4

R%,

(14)

(c) hidrolizar el compuesto de formula (14) con una base para formar un compucsto

de férmula (15)

LSy
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Resumen
La presente invencidn estd relacionada con derivados benzofusionados sustituidos, que
pueden utilizarse como ligandos del receptor vaniloide, con métodos de tratamiento de
enfermedades, condiciones y/o trastornos modulados por receptores vaniloide utilizando estos,

y procesos para su elaboracion.
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SUBSTITUTED RENZOFUSED DERIVATIVES AND THEIR USE AS
VANILLGID RECEPTOR LIGANDS

This application claims the benefit of Indian Provisional Patent Application Nos.
126%/MUM/2005, tiled October 7. 2005, and 996/MUM/2006, filed June 26. 2006, and U.S.
Provisional Patcnt Application Nos. 60/730.660, filed October 26. 2005. and 60/807.205, filed
July 13, 2006, all of which are incorporatad herein by reference in their entirety,

Field of the Invention
The prescat invention relates to substituted benzofused derivatives, which can be used as
vanilloid receptor ligunds, methods of treating discases. conditions and/or disorders modulated
by vanilloid receptors with them, and processes for preparing thein.,

Backaround of the Invention

Tain is the most common symptom for which paticnts seck medical advice and treatment.
Pain can be acute or chronic. While acute pain is usually self-limiting, chronic pain porsists for 3
months or longer and can Jead 1o significant changes in a paticnt’'s personality. lifestyle,
functional ability and overal} quality of life (K. M. Foley, Pain, in Cecil Textbook of Modicine
106-107, J. C. Bernett and F¥. ¥lum eds.. 2(th ed., 1996). The sensation of pain can be triggered
by any number of physical or chemical stimuli and the scnsory ncurons which mediate the
response to these harmful stimuli are known as "nociceptors”. Nociceptors are primary sensory
afferent (C and A3 fibers) neurons that are activated by o wide variety of noxious stimuli
including chemical, mechanical, thermai, and proton (pi <6) modalities.

Moreover, chronic pain can be classificd as ¢ither nociceptive or neuropathic.
Nociceptive pain includes tissue injury-induced pain and inflammatory pain such as thas
associated with arthritis. Neuropathic pain is caused by damage to the sensory nerves of the
peripherai or central nervous system and is maintained by aberrant somatesensory processing.
There is a large body of ¢vidence rclating activity at vaniiloid receptors (VR (V. Di Marzo et
al., Current Opinion in Neurobiology 12: 372-379, 2002) to pain processing.

The lipophillic vanilloid, Capsaicin (8-methyl-N-vanillyl-6-nonenamides; CAP) is known
to stimulate pain pathways through the reiease of a variety of scnsory afferent neurotransmitiers

via a specific cell surface capsaicin receptor, cloned as the first vanilloid receptor (VR1 now

CONFIRMATION COPY
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known as TRPV1) (Calerina MJ, ef.al.. Science , Apr 14; 288 (5464): 306G-13, 2000). Capsaicin
is the main pungent compunent in hot pepper. Hot pepper has been used historically not only as
a spice, but also a5 a traditional medicine in the treatment of gastric disorders orally, and applied
locally [or iire relief of pain and inflamiuation. CAP has & wido spectium of biological actions
and nol only exhibits cllects on the cardiovasculer and respiratory Systems, but also induces pain

und irritancy on local application. CAP, owever, after such induction of pain induces
desensitivation, both to CAP itsclf and also to olher noxious stimull, thereby stopping the pain.
The imtradermai administration of capsaicin s characterized by an initial burning or hot sensation
followcd by a prolonged period of analgesia. The analgesic compaizent of YR1 recepior
activation is thought to be mediated by a capsaicin-induced descnsitization of the primary
sensory allerent lerminel. Based o this property, CAP and its analogues such as olvanil,

auvanil, DA-35018, SDZ-249482, and resiniferaloxin are cither used or are under development as
analgesic agents or therapeutic agents for urinary incontinence or skin disorders (Wriggleworth
and Waipore, Drugs of the Fulwe, 23: pp 531-538, 1993).

VR is widely expressed in pon-ueuronal tissues in various organ systems, and the
funcrionai roies of VR 1 in various systems arc nol pyoperty anderstood af this ime. An
increasing number of animai siudies have revealed the possible involvement of VR1 receptors in
2 number of pathoiogies. Based on this information VR! is now being considercd as a molecular
target for various indications such as tulgraine, arthraigia, diabelic neuropathy,
neurodegeneration, newotic skin disorder, stioke, cardiac pain arising from an ischemic
myocardium, Huntington's disease, memory deficits, restricted brain function, amyotrophic
iaterai scierosis (ALS), demenlia, urinary bushier hypersensiiivensss, urinaly jncoLiinence,
vulvodyuaia, pruritic conditions such a3 uremic piuritus, irritablo bowe! syndrome including
gastro-esophagead reflux discase, enteritis ,ileitis , stomach-duodonal ulcer, inflammatory bowe
discase including Crohn"s disease, coliac diseaso and inflammatory discases such as pancreatitis,
and in respiratury disordess such as allergic and non-allergic thinitis, asthma or chronic
obstructive pulimonary discase, iritation of skin, eéye or mucous membranc, denmaiitis, and in
non spevific disurdets such as forvescence, retinopathy, muscle spasms, emesis, dyskincsias and
depression. Specifically VR antagonists are likely to bo uscful in multiple sub-types of pain
such as acute, chronic, neuropatbic pain or post-operative pain, as well 85 in pain due to
ncuralgia (e.g., post herpetic nowralgia, trigeminal ncuralgia, and in pain dug (o diabcetic

:
N\
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neuropathy, dental pain as well ag cancer pain. Additionally, VRI antagouisis will aisu prove
usefu! in the treatment of inflamumatory pain cunditions such as arihritisor ostecarthritis, VR )
antagonists hold potential benefit in diabetss, obesity, urticaria, sctinic keratosis.
keratocanthoma, alopecia, Meniere’s diseasc, tinnitus, hyperacusis and anxiety disorders.

One class of natural and synihetic compounds that moduiate the function of vanilloid
Receptor (VR1) have been characterized by the presunce of a vaaillyl (¢-hydroxy 3-
methoxybenzyl) group or a functionally equivalent group and the same have been widely studied
and ig extensively reviewed by Szaltasi and Blumberg (The Am. Soc. for Phannacology and
Experimental Therapeutics, Vol. 51, No. 2, 1599).

Varicus vanilicid agonists and antagonists have been developed for the teatment of pain;
the agonists work through desensitizing the receptor while aniagonists block its stimulation by
(patho) physiclogical ligurds. The first antagonist Capsazepine was developed by Novartis.

Thers are other VR1 antagonists, which are at the picclinical stage, for example, Amore Pacific’s
PAC-20030, Neurogen’s BCTC, Abbott's A-425619 and Amuen’s AMG-9810.
Eurcpean Publication No. (¢ 452 761 discloses certain fused compuunds having the

formula:
Ry—Y.
1 >-':"—X
Ry—N
R
RS 2
o~ .
Ry~ S\ A 3

Ry

vhich are potassium channel activators and a metiod of using them as antiischemic and/or anti-
arthythmic agents. PCT Publication No. WO 2005/075463 describes certaii benzopyran
derivatives as potassium channel activators. Buropean Palent Publication No. 0 587 1 80 discloses
certain benzofused derivatives for use in the treatment of ischemic conditions and amrythmia.
European Patent Publication No. € 747 374 disclosas compounds having the formula:

0 ¥
RC S/ R?
RS -

as potassium channel activators, PCT Publication No. WO 98/045542 discioses ehroman

derivatives for the treatment of cardiac insulficicncy.
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PCT Publication No, WO 2003/080578 discloses heteroaromatic ureas as vanilloid
- receptor (VR1) modulators, in particular antdgonists, for treating pain and/or inflammation. PCT
Publication No. WO 2005/007652 describes substitinied quinolin-4yl-amine analogues useful in
the treatment of conditions related to capsaicin receptor activation, PCT Publication No. WO
05/009977 discloses substituted pyrmidinyl-4-yl-amine analogues used to modulate vanilloid
receptor activity. Other vanilloid receptor modulating compounds are disclosed in U.S. Patent
Nos. 6,933,311 and 6,939,891 ; and PCT Publication Nos. WO U2/08221, 02/16317, 02/16318,
02j163 19, 04/035533, 04/103281, 04/108133 and 04/111009.

In efforts to discover better analgesics for the treatmeat of both acute und chronic pain,
and to develop treatments for various neuropathic pain states, there still exists a need for a more
effective and safe therapeutic treatment of diseases, conditions and/or disorders modulated by

vanilloid receptors.

Summarv of the Invention

The present invention provides vanitloid receptor ligands of the formula:
Y
\ L]
R4 R
5 S

| R?
R%y

X R?

R!

@
asalogs thercof, pharmaceutically acceptable salts thereof, pharmaceutically accepiable solvates

thereof, pharmaceutically acceptable hydrates thereof, N-oxides thereof, tautomers thereof,
regiotsomers thereof, slereoisomers thereof, prodrugs thareof and polymorphs thereof,
wherein:

X and Y are independently O, S(Qlhy, or NR%:

R' and R? are joined together lo form an optivnally substituted 3 to 7 membcored saturated
or unsaluraled cyclic ring, wikch way vplionally include one or more heteroatoms selected from
O, N’ or S(O)w;

N
\
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R’ and R* are independently hydrogen, cyano, halogen, -OR®, substituted or unsubstituted
alkyl or -NR’R™, or R® and R together form an oxo group;

{8)  R’,R®and R” are independently hydrogen, nitro, cyano, halogen, -OR’,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyt, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl.
substituted or unsubstituted heteroaryl, substituted or tnsubstituted heteroarylalkyl, substituted
or unsubstituted beterocyclic group, substituted or unsubstituted heterocyclylatkyl, -NR'R'®, —
C(=1)-R’, -C(0)O-R, -C(O)NR’R", -S(0),-R?, or SO} NR*R'®: 2nd

Ris hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
aikenyi, substituted or unsubstituted atkynyl, substituted or unsubstituted cycloalkyl. substituted
or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloatkenyl. substituted or
unsubstituted cycloatkenylalicyl, substituted or unsubstituted aryl, substituted or unsubstituted:
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylatkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylatkyl, -
NRR™, -C(=L)-R’, -C(0}0-R?, -C(O)NR'R"®, -§(0),,-R’, o -8(0)m-NR°R'?: or

()  R®and R® are a5 defined above; and

R? and R*are joined together to form an optionally substituted 3 to 7 membered
saturated or unsaturated cyclic ring, which may optionally include up to two heterostoms
selected from O, NR® or §;

each occurrence of R’ and R'% may be the same or different and is independently
hydrogen, -OR®, -SR?, substituted or unsubstituted atkyl, substituted or unsubstituted alkeny],
substituted or unsubstituted alkynyl, subs'ututed or unsubstituted cycloalkyl. substituted or
unsubstituted cycloalkylalkyl, substituted or unsubstingted cycloalkenyl, substituted or
unsubstituted cycloalkenylatkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted hereroaryl, substituted or unsubstituted hetercarylalky!,
substituted or unsubstituted heterocyelic group, substituted or unsubstituted heterocyclylalkyl -
NR'R", -C(=L}-R", -C(O)O-R®, -C(O)NR'R", -8(0),.-R® or -8(0)m"NR"R®, or R? and R*® taken
together with the nitrogen atom to which they are attachcd are Joined together to form an
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optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include at least two heteroatoms selected from O, NR®cr §;

cach occurrence of R* and R” independently is hydrogen, -OR°, -SR, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkymyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycioatkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -C(=L)-R%, -C(0)O-R", -C(O)NR°RY, -S(0)-R", -
$(0)-NR°RY, -NR°R?, or & protecting group, or R* and R” taken together with the nitrogen atom
to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include at least two heteroatoms selected from
O,NRor 8:

each cccurrence of R® and RVis independently hydrogen, substituted or unsubstituted ..
alkyi, substituted or unsubstifuted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cyclealkylatiy!, substituted or
unsubstituted cycloalkenyi, substituted or unsubstituted cycloatkenylalkyl, substituted or
unsubslituled aryl, substitned or unsubstituted arylalkyl, substiruted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted beterocyclylalkyl, or
4 subslituled or unsubstitted heteroarylalkyl or a protecting group, or R® and R? taken together
with ihe nitrogen atom to which they are attached may be joined to form an optionally
subsiiluted 3 lo 7 membered saturated or unsarurated cyclic ring, which may optionally include
at least two hetemntoms.sc!ectcd from O, NRor S:

cach ocourrence of R® is independently hydrogen or substituted or unoubstituted alkyl:

each occurrence of L is independently O, S, or NR*:

each occurrence of m is independently 0, 1, or 2: and

n ig an integer from 0 to 4.

According to one embodiment, the compound meets one or more of criteria { N
below.

(1) when one of R” and R¥ is hydrogen, the other is not substituted or unsubstituted
Phenyl, substituted or unsubstituted thienyd or substituted or unsubstitated 2-, 3- or 4-pyridyl;
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(2) (&) the bicyclic ring in formula 1 is not substituted at the 6-position with -

S(OX;NR'R® or -S(0);NR’R", or

(b) when the the bicyclic ring in formula | is substituted at the 6-position with -
$(0XNR"R® or -S(0),NR®R'®, then R® i hydrogen and R® is methyl, and R i3 hydrogen and R'°
is methyl;

(3 (3R’ and R* are not -OR’, when R’ is hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstitirted arylafkyl, substituted or unsubstituted cycloatkyl, substituted
or ungubstituted cyclot;.lkylalkyl, or acyl,

(b) R’ and R* are not -OR’. or

(c) when R® is NR'R™ and R® is C(=L}-R", then R" is not substituted or
unsubsiituted phenyl, napthyi, pyridyl, pyrimidyl, pyrrolyl, furyl, thienyl, indolyl,
pymrolidinolinyl, piperidonlyl, azepenconlyl, or pytidazinone; and

(#) R’ and R together form an optionally substituted 3 to 7 membered saturated or
unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from O,
NR? or $(0),s.

According to one preferrcd embodiment, the compound meets all of criteria (1)(4)
above. According to another preferred embodiment, the compound meets criteria (4).

According to another embodiment, none of the R groups are -S{O),NR"R® or -
S(ORNRR ™,

Thesc compounds may include one or morc of the following embodiments.

For example, X can be O or S(O)y,, [wherein m can be 0 or 2}:R' and R? together may form an
optionaily substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
eplionaily include one or more heteroatom(s) selected from O, NR? or S(O)m; R®, R*, R® and R’
can be hydrogen; in each occurrence R’ can be independently hydrogen, halogen, nitro, cyano,
substituted or mnsubstitated alkyl, OR?, NR°R™ or S(O)-R%; R® can be heteroaryl,
heteroarylalkyl, heterocyclyt or arylalkyl; further, R” and R®, together with the nitrogen atom to
which they are attached, may form a saturated or unsaturated C;-Cy cyclic ring which may
optionally coniain one or more hereroatom(s); and ¥ can be O or S.

A preferred compound of formula (T) is where X is O,

Another preferred compound of formuls (D) is where X is S.

Further preferred is a compound of formula (1) where Y i5 O.
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Further preferred is a compound of formula (I) where R' and R are joined together with
tbe carbon atom to which they are bound to form an optionally substituted 3 to 7 member
saturated cyclic ring, which may optionally include a hetzroatom selected from O and NR®.

Further preferred is a compound of formula (f) where R! and R? are joined together with
the carbon atom to which they are bound to form a cyclebutane ring,

Further preferred is a compound of formula () where R* and R* are independently
bydrogen, cyano, halogen, -OR’, substituted or unsubstituted alkyl or -NR°R'°,

Further preferred is a compound of formula (I) where R? and R* are hydrogen.

Further preferred is & compound of formula (I) where each oceurrence of R is selected
from hydrogen, halogen, unsubstituted alkyl (e.g., methyl) and -OR® (where R is unsubgtituted
atkyl or alkyl substituted with halogen) (e.g., -OCH; or -OCHF,).

Further preferred is a compound of formula (T) where R® is hydrogen,

Further preferred is a compound of formula (1) where R® is hydrogen.

Further preferred is a compound of formula (f) where R’ is hydrogen.

Further preferred is a compound of formula (1) where R*, R%, R®, R® and R7 ore hydrogen.

Further preferred is a compound of formula () where R} and R? are joined together to
form a cyclobutyl ring, and R*-R are hydrogen.

Further preferred is & compound of formula (I) where R® is substituted or rmsubstituted
arylatkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl. or
substituted or unsubstituted heterocyclyl.

Further preferred is a compound of formula (I) where RY is pyrrolidinyl-3-yl.

Further preferred is 2 compound of formula (I) where R® is quinolin-5-vl,

Further preferred is a compound of formuta (I) where R® is isoquinolin-8-yl.

Further preferred is a compound of formula (T) where R is (pyridin-4-yDimcthyi.

Further preferred is a compound of formuta (I) where R? is 4-trifluorom ethylbenzyl.

Further preforred is a compound of formula (T) where R? is substituted with a sibstiluted
or unsubstituted heteroaryi, such as 4-trifluoromethylpyridin-2-v!.

Further preferred is & compound of formula (I) where R and R® are ioined together with
the nitrogen atom to which they arc bound to form an optionally substinsted 3 to 7 membered
saturated or unsaturated cyclic ring, which may optionally include one ar more hetercatoms
selected from O, NR®or S;
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Further preferred is a compoimd of formula (I) where R” and R® are combined to form
piperidine,

According to one embodiment, R' and R? together with the carbon atom to which they
are bound do not form a cyclopentyt or cyclohexyl ring.

According to one preferred embodiment, the vanilloid receptor ligands have the formula:

®Y
oAy L

H ==
R‘
NN TR ®)
R
(Tlb)

wherein:
R', R%, R% RY, R® and n are as defined above;

" R’ and R” are independently hydrogen, nitro, cyano, halogen, substituted or unsubstituted:
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsybstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or '
unsubstintted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstintted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyt, -ORY, NR’R'%, ~C(=L)-R’, -C(O)YO-R?, -
C(ONR’R'®, -8(0)n-R’, or -8(0)-NRR'%:

p and g are independently 0, 1, 2, or 3,
and pharmaceutically acceptable salts thereof, pharmaceuticatly acceptable solvates thereof,
hydrates thereof, N-oxides thereof, tautomers thereof, sterecisomers thereof, prodrugs thereof
and polymorphs thereof. X is preferably O or 8. According to one embodiment, X is O.

According to another embodiment, the compound of formula ITb meets the criteria (3)
msntioned above,

According to another prefcrred embodiment, the VR receptor ligands of the invention
have the formula:

ey
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wherein X, Y, R*-R%, and n are as defined above, and pharmaceutically acceptable salts thereof,
pharmaceutically acceptable solvates thereof, hydrates thereof, N-oxides thereof, tautomers
thereof, stercoisomers thereof, prodrugs thereof and polymorphs thereof. X and Y are preferably
0. R®is preferably a substituted or unsubstituted quinolinyl or isoquinolinyl. More preferably,
the quinolinyl or isoquinolinyl group is attached to the main structure of the compound at a
position on the carbon-only cyclic ring. X is preferably O or S. According to one embodiment,
Xi30. Y is preferably O.

According to one embodiment, the compound of formula 1T meets the criteria M, or
(3) mentioned above, or any combination thereof,

According to a more preferred embodiment, the VR1 receptor ligands of the invention
have the formula:

(R,

wherein:

X, Y, R}, RY, Rs, R®, R'®, 1, p, and q are as defined above:

one of R'-R" is N and the remaining R''.R groups are CH or CR; ‘

each occurrence of RS is independ;zntly hydrogen, nitro, cyano, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,

-10-
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substituted or unsubstituted cycloaikyl, substituied or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyi, substituted or unsubsﬁﬁncd cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted urylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -OR’, -NR’R', ~C(=L)-R’, -C(0)O-R?, or -
C{O)NR’R™; and '

cach ocourrcnce of R and R' is independently hydrogen, nitro, cyapo, halogen,
substitutcd or unsubstituied ulkyl, substituted or unsubstituted alkenyl, substituted or
unsubstiuicd alkynyl, substinmed or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyl, substituted or unsubstinuted cycioalkenyl, substituted or umsubstituted
cycloalkenylalkyl, substitited or unsubstituted aryl, substinnmed or unsubstituted arylalkyl,
substitulcd or unsubstituted hetervaryi, substituied or unsubstituted heteroarylatkyl, substituted
or unsubstituted heterocyclic group, substituled or unsubstituted heterocyclylalkyl, -OR%, -
NR'RY, -C(=L)}-R’, -C(O)O-R’, ~C{O)NR'R", -8(0)aR’, oF -8(0)n-NR°R '
and phammaceutically acceptabic salts thereof, pharmaceutically acccptable solvates thereof,
hydrates thereof, N-oxides thereuf, tautomers thereof, sterecisomers thereof, prodrugs thereof
and polymorphs thereof. X is preferably O or §. According to one embodiment, X is 0. Y is
preferably O.

According o oac embodiment, the cumpound of formula IV meets the criteria (3)
mentioned above.

Represeniative compounds of the present invention include those specified below and
pharmaceutically ucceptabie salis, pharmaceutically acceptable solvates, N-oxides,
stercoisomers, tautomers, prodrugs or polymorphs thereof. The present invention shanld pot he

&)!-{3,4-Dibydro-1 "-{methyl)spivo—{2H-1-benzopyran-2,4* -piperidine}-4-yt}-3-
(isoquinoline-3-yljurea (Compound No. 1),

(£)142°,3, 3" .4, 5°,6"-Hexahydrospiro-{2H-1 -benvopyran-2.4° -pyran]-4-yi)-3-
(isognineline-5-ylurea (Compound No. 2),

(#)13,4-Dihydiv-spiro-[2H-1-benzopyran-2, | *-cyclobutan}-4-yi)-3-(isoquinolin-5-
yhurea (Compound No. 3),

-1-
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(3 ,4-Dihydro;spiro-[21-141 -benzopyran-2,1°-cyclobutanj-4-yl)-3-(isoquinolin-3-
yijurea (Compound No. 4),

{-)1<(3,4-Dihydro-spiro-[2H-1-benzopyran-2, 1’ <cyclobutan]-4-yl}-3~(isoquinolin-5-
yhurea (Compound No. 5),

() 1-(3,4dihydro-spiro[2H-1-benzopyran-2,1°-cyclobuiane]-4-yl)-3-(8-
chloroisoquinolin-5-ylurea (Compaound No. 6),

(&)} 1-(3,4-Dihydso-spirof2H-1-benzopyran-2,1°-cyclobutane}-4-y1)-3-(3-
methylisoquinolin-5-ylJuren (Compound No. 7),

(&) 1-(3,4-Dihydro-spiro[2H-1-benzopyran-2, 1’ cyclobutane J-4-y > 3-{1-
methylisoquinolin-5-yljurea (Compound No. 8),

() 1-(3,4-Dibiydro-spirof2H-1-benzopyran-2,1’-cyclobutane]-4-y1)-3-2-oxoisoquinolin-
S-yhurea (Compound No. 9),

(+) 13,4-Dihydro-spiro[2H- I -benzopyran-2, 1’ -cyclobutane]4-yI)-3-(2-oxoisoguinolin-
S-yhurea (Compound No. 10),

(£)1-(3.4-Dihydro-spiref2ZH- 1-benzopyran-2, 1" -cyclobutane}~4-y1)-3-{ pyridin-3-
ylmethylurca (Compound No. 11),

(£)1<3,4-Dihydro-spiro[2H-1-benzopyran-2, 1’ -cyclobutane]-4-yl)-3-{pyridin-2-yl
methyDurea (Compound No. 12),

{£)1-(3,4-Dihiydro-spiro{2H-1-benzopyran-2, 1 *-cyclohutans}-4-yl}-3-(6-chloro-1,3-
benzothiazol-2-yljurea (Compound No. 13),

(#)13,4-Dihydro-spiro{2H- 1 -benzopyran-2, 1 "-cyclobutane}-4-y1)-3-(6-fluorc-1,3-
benzothiazoj-2-yl)urea {Compound No. 14),

(£)1-(3,4-Dihydro-spiro{211-1-benzopyran-2, 1’ <yclobutane}-4-yl)-3( 1 -methyl-1H1-
indazol-5-ylurea (Compound No. 15),

{(+)1-(3,4-Dihydio-spirof211-1-benzopyian-2, ] *-cyclobutane }-4-y1)- 3«(G-methoxy-1,3-
benzothiazol-2-yhurea {Compound No. 16),

(£)1-(3,4-Dihydro-spiroj 2H-1-benzopyran-2.1°-cyclobutane{-4-yl)-3-(2-methyl-2H-
indazol-5-yljurea (Compound No. 17),

{#)1-(3,4-Dihydro-spiro[2H-1 -benzopyran-2, 1 *-cyclobutane}<4-y)-3-5-terl-butyl-i,3,4-
thiadiazol-2-yljurea (Compound No. 18),
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' (#)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2;1’~¢yclobutane]-4-y
bromophenyl)-1,3-thiazol-2-yiJJurea (Compound No. 19),

(£)1-(3,4-Dihydro-spiro[2H- 1 -benzopyran-2, I’-cyclobutane}-4-yl)-3-(6-methyl- 1,3-
benzothiazol-2-yl)urea (Compound No. 20),

(#}1-(3,4-Dihydro-spiro[2H-1-benzopyran-2, 1 *~cyclobutane]-4-y1)-3-(1-acetyl- 1 H-
indazol-5-yl)urea (Compound No. 21),

(¥)1-(3,4-Dihydro-spiro[2H- 1-benzopyran-2, 1 ’-cyclobutune}-4-yb)-3-(thieno{ 2,3}
pyridine-3-ylurea (Compound No. 22),

(#)1-(3,4-Dihydro-spiro{2H-1-benzopyran-2,1’-cyclobutane}4-y1)-3-([ S<4-
bromophenyl)-1,3 4-thiadiazol-2-y1}-)urea (Compound No. 23),

(#)1-(3,4-Dihydro-spirof2H- | -benzopyran-2, 1 -cyclobutane)-4-y1)-3-(4,6-
dimethylpyrimidin-2-yiurea (Compound No, 24),

(*)1-(3.4-Dibydro-spiro{2H- i -benzopyran-2,1°-cyclobutane}-4-yi)-3-(5-chioro-1.3-
benzoxazol-2-yljurca (Compound No. 25).

(£)1-(3,4-Dihydro-spiro{2H-1-benzopyran-2, 1’ -cyclobutane]-4-yl)-35-(4-nitrophenyl)-
1.3 4-thiadiazol-2-yhurea (Compound No. 26).

(#)1-(3.4-Dihydro-spiro{2H-1-benzopyran-2,1*-cyclobutane) “4-y1}-3-(2-furyimethylurea
(Compound No. 27).

{) 1-(3,4-Dihydrospiro[2H- 1 -benzopyran-2,1° -cyciobutan]-4-yI)-3-{ quinolin-3-vi} urca
(Compound No. 28),

(¥}1-(3,4-Dihydrospirof2H- 1 -benzopyran-2,1°-cyclobutan]-4-yl)-3-(isoquinolin-8-yl)
urea {Compouud No. 29},

1{(R)-3,4-Dihydrospiro{2H-1-benzopyran-2,1*-cyclobutan}-4-y1)-3-((8)-1-(4-
trifluoromethylpyridin-2-ylpyrrolidia-3-ylurea {Compound No. 30),

1-({R)-3,4-Dihydrospiro{2H-1-benzopyran-2,1* -cyclobutan]-4-y1)-3-((R)-1 (4~
rifluoromethylpyridin-2-yDpyrrolidin-3-yijurea (Compound No. 31),

i-{{S)-3.4-Dihydrospiro[2H- I-benzopyran-2,1°-cyclobuian]-4-yi)-3-((R)-1-(4-
irifiuorometbylpyridin-2-yl)pyrrolidin-3-vlurea (Compound No. 32),

I<{8}-3,4-Dihydrospiro[21-1-benzopyran-2,1’-cyclobutan]-4-y1)-3-{(S)-1 (4
mifluoromethyipyridin-2-yDpyrrotidin-3-yi)wea ¢Compound Nu. 33),

- 13~
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1—({5)—3,#Difqrdrasp'rrupl{-l-bemﬂpym-z,i’wayciobutan]-tl—}fl}-ﬁ-{p}-ﬂdin-4-}'1}methﬂ
urez (Campound Ne. 34),

14(5}-3,8-Dihydrospire[2H-1-benzopyran-2, 1 "-cyclohistan) ~4-y5-344-
tifloromethylbenzyluren (Compound Ne. 35,

N-3,4-dihydrospirofchromene-2, 1"-cyclobutan]-4-yipiperidine- 1 -carhoxamide
{Compound Mo, 36),

N-2,1,3-benzothiadiazol-4-yl-N'-3,3'4,4'tetrabrydro-2'H-spirof chromene-2, 1 -
cvclotaan]-4-ylurea (N-2,1 ,3-bengothindinzol-4-y1-N-3,4-dityydro-2H-spiro[ chromenc-2, 1'-
cyelobutan]-4-ylurea) {Compound No., 373, :

N-2,13-benzothiadiazol-4-yv1-N'-3,3" 4,4 tetrahy yidro-FH-spirefchromene-3, ['-
cyclobtan]-4-vhurea (N-2,1,3-benzothiadiazol-4-y1-N'-2,4-dihydro-2 H-spirof chromene-2, 1 '-
tyclobulanj-{-yhmea) (Compound No, 38),

N'«¢1l-oz0-1 Jdihydrnisoqtﬂmlin-i-yl}ﬂéi,il',4,4'-{mahydm-2‘1-]-cspfmo[-::l':mmcne-z, b
cyclobutan]-4-yluren (N'-(3-0x0-1,2-dihydroisaquinolin-5-y[)-N-3, d-dihydeo-2H-
spircfchromene-2, {'-eyelobutan]-4-yleren) {Compound No. 39),

{#) 1-(3,4-Dihydro-6-methyl-spiro[2H-1-benzapyran-2_}° -cyclobnnane]-4-yiy-3-
{isoquinslin-5-yljurca (Compound No. 40),

(=} 1-(3.4-Dihydro-T-methyl-spiro[2H-i-benzopyren-2, 1 *<yclohitane}-4-y1)-3-
(isaquinolin-5-ylurea (Compormd Ne. 41,

&} 1-(3,4-Lribydro-6-fluoro-gpire[2H-1-benzopyran-2,1 eyelobitane]-4-v[)-3-
{isoquinodin-5-yinres (Compound Ne. 42),

{+} 1-(3,4-Dihydro-6-fluoro-spire{2H-1-benzopyran-2. | ~¢yclobntane]-4-yi).3-
(isoquinolin-5-yl)urea (Compound No. 43,

(-} 1-(3,4-Dihydro-6-fluorospiro{ 7H-1-benzapyran-2, "-cyclobutane]-4-yl)-3.
{{soquinelin-3-yDurea (Compound No. 44,

{#) 1-(3,4-Dhydro-6-hydvoxy-spiraf2H-1-benzopyran-2,1° -cyclobutane |-4-yh-3-
{isoguinoclin-5-yljurca (Compound No. 45),

() 1-{3,4—Dihydm-?-hydmxy—sp%m[2}l-l-hanmpmn-i,l*—c}rclobmane]A-yl}-ﬂ—
(soquinelin-5-ylurea (Compound Mo, 44),

(£} 1-(3,4-Dihydro-7-methory-spircf2H-1-benzapyran-2, 1 -eyclobutane]-4-yi)-3-
{isoquinolin-S-ylyorea (Compound No. 470,

-1
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i-(6.8-Diftnoro-3,4-dihydro-spire{2H-1-benzopyran-2, 1" -cyelobutans|-4-yI3-3-
(isoquinolin-5-yljursa {Compound No, 48),

(&) 1-{8-Chloro-3,4-dihydro-spirof 2H-1-benzopysan-2, 1 ~cyclobutene}-4-yi)-3-
(isoquinolin-5-yturea {Compound No. 49), _

{£) 1-(3,4-Dihydro-6-fluoro-spiva{2H-1-benzepyran-2,1'-cyolobutane j-4-yh)-3-
(isoqulitolin-5-ylyurea (Compound No, 50),

&) 1-(3,4-Irhydro-6-methoxy-spiro[2H-1-benzopyran-2, 17 cyclobutane ]-4-y1}-3-
{izoquinolin-S-ylurea (Compound No. 51,

(&) 14{6-Cyclapentyloxy-3,4-dihydro-spiro{2H-1-benzopyran-2, } *-cyclobutane] -4-yI}-3-
{isoquinclin-5-y[jurea (Compound No. 52},

(*) 1{7-Cyclopentyloxy-3,4-dihydro-spirof2ZH-1-benzopyman-2, | '~cyclobutane]-4-yi)-3-
(izoquinolin-5-yijurea (Compound No. 53},

) 1-(7-Diflnoromethoxy-3,4-dihydra-3piro[2H-1-benzopyran-2,1*cyclobutans] -4-yi)-
3-(isoguinglin-5-yTuren. Hydrochloride salt (Compound Ne. 54),

(£) 1-(3,4-Dihydio-6-methylaminesulfonyl- spiro[2H-1-bensopyran-2.1’-cyctolmtane] -
d-yii-3-(soquinolin-3-yDures (Compovnd No. 55,

&) 1-(7-Diflueromsthoxy-3,4-dihydro-spiro[2H-1-benzopyren-2,1° -cyclobutaneg]-4-yI3-
3-(3-methylisoguinelin-5-yi)urea {Compound Mo, 56),

(&) iH(7-Chioro-34-dikydro-spiro[2H- -benzopyran-Z, | *-cyelobutsne}-4-y13-3-(3-
methylisoguinelin-3-yDurea (Campound Mo, 573,

{%) 1-{8-Cyans-3.4-dihydro-spiro[2H-1-benzopyran-2, 1 *~cyelobutane] -4-yi)-3-
(IBoquinolin-5-yHurea {Compound No. 583,

(+) 1+46,8-Difluoro-3,4-Dihydro-spiro[2H- 1-benzopyran-2, 1 -cyclobitane] 4-yi)-3-
(isbguinoiin-3-ylurea (Compourd No. 59},

(=) 1H6,8-Diflnore-3 4-Dihydro-spiro[2H- 1 -benzopyran-2, 1 *-cyclobutanei-4-vI-3-
{lsoguinolin-3-yljurea {Compound No. 603,

{#) 1-(3,4-Dihydro-g-hydroxy-spira[ 2H-i-benzopyran-2, " -ovolobutane} 441+ 3-
iisoquinelin-3-yhorea (Compoand No. 613,

() 1-(3.4-Dilydro-8-diflumomethoxy-spira{2H- 1-benzopyran-2, | *=cyclomanei-4-y])-
3-{isaquinoelin-S-ylurca (Compound No. 62),
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. (:I:} ¥ ~{5-Ch]nm}-3,4-dihydm-§pim[2[{-l-’nf:n.zﬂp}'mn-ll *-cyclobutanef-4-y1)-3-
(isoquinein-5-yl)urea (Compound No. 62,

(-} 1-{6-Chioro-3,4-dihydro-spiro[2H-1 -benzopymn-2,1°*-oyelobutane]-4-yl-3-
{isoquinolin-5-yljurea (Camponnd No. &dy, -

() 1(6-Bromo-3,4-dibydro-spiro[2H-1 -benzopyrun-2, 1’ -cvclobutane}-4-yi)-3-
(isoquinotin-S-yTurea (Compound No, 63),

=) 1-{6,&Dichlcrro&ﬂ—dihydm-spim{zﬁt—bcnznp:mn—z.l ~cyclobutane]-4-yl)-3-
{isoquinolin-5-ylurea {Compound No. 66,

(&) 1-(6-Bromo-3 A-diliydro-7-methylspiro[?H- -benzopyren-2,1"-cyclobutang]-4-y1).3-
(isoquinolin-3-ylusea (Compound No. 67),

() 1«6, 7Dichloro-1 Hdibydro-spiro{2H- 1-benzopyran-2, j "eyulobutane]-4-vl3-3-
{isoquinelin-S-y!jurea {Compound No. 68),

{%) 1-(6-CLiloro-3,4-dihydro-7-methyl-spiro[?H-1 ~benzopyran-2,1°-eyclobutane]4-yl)-3-
{sequinolin-5-yi)ures {Compound No. &9,

k) 1-(6-Chioro-3,4-dihiydro-spito2H-1-benzapyran-2,1 "-cyctobutane]-4-y1}-3-(8-
chioroisoquinclin-5-yihrea {Compound Mo, 70Y,

(&} 1-{6-Fiuoro-3,4-dikydro-spirof2 711 -henzopyran-2,1°-¢ yelobutane]-4-y{)-3-(8-
¢hloroisoquinotin-5-yl)urea (Compound No. 7] ),

) 143 ,#Dihydm—ﬁ-ﬂunm—spim[zH—!-bcnznp}mz,l ‘-cyclobutane}-4-yi)-3(3-
methytisoquinolin-5-yljurea (Compound No. 72),

() 1-(6-Chloro-3 4-dihydre-spiro{211-1-benzopyran-2, 1 “-eyelobutane}-4-y1}-3-(3-
methylisoguinpiin-5-ylures (Compound No. 73,

%) 1{E-Clﬁoru-3,4—dihydm~spim[2}{-l—hﬁnzup}'mn-z, V-eyelobutane-4-y1)-3-(1-
methylisoquinoiin-5-ylyurea {Compound No. M,

@)1 {3,4—Dih}rdru-ﬁaﬂuem-spimilﬂ-l-benmpyraﬂ—z,l ‘<yclobutane}-d-y(3-31-
methylizoquinolin-5-yljurea (Compound No. 75,

(:i:)l-[&.&mta.mid&?l,Mih}'drn-spim[‘EH-l~lmnmpyrau-2.1-’-cyclnbutan¢]—4-yi}-3-
{1soquinalin-5-ylhmres {Compound No. 76,

{£)1-{6- Amino-3,4-dihydro-spiro[2H-1 -benzopyran-2,1"-cyelobuianej-4-yly-3-
{izoquincim-5-ylyurea (Compound Ne, 77,
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*) 1'-(7 -Chloro-3,4-dihydro-spiro[2H- 1 -benzopyran-2,1’-cyclobutane] -4-y1)-3-
(isoquinolin-5-yfurea (Compound No, 78),

(%) 1-(3.4-Dihydro-6-nitro-spirof2H-1-benzopyran-2, V' -cyclobutane}-4-yi)-3-
(isoquinolin-5-yl)urea {(Compound No. 79),

N'-isoquinolin-5-yl-N-3,3',4,4'-tetrahydro-2'H-spiro[chromene-2, I-cyclobutan]-4-
ylthiourea (N'-isoquinolin-5-yl-N-3,4-dihydro-2H-spiro[chromene-2,1'-cyclobutan}-4-ylthiourea)
{Compound No. 80),

(%) 1-(3,4-dihydro-spirv{2H-i-benzothiopyran-2, 1 -cyclobutan}-4-y1)-3-{isoquinctin-5-
ylRmea (Compound No. 81),

(#)1-(1,1-dioxo-3,4-dihydro-spiro{-2H-1-benzothiopyran-2,1 "cyclobutane]-4-y})-3-
(isoquinolin-5-yi)urea (Compound No. 82), and

N'-isoquinolin-8-yl-N-3,3',4,4-tetrahydro-2'H-spirofchromene-2, 1 '-cyclobutan)4-ylthiourea
N'-isoquinolin-8-yl-N-3,4-dihydro-2H-spiro{chromene-2, I'-cyclobutan]-4-ylthiourea)
{Compound No. 83).

Also provided hercin is a pharmaceutical composition comprising one or more of the.
aforementioned compounds together with one or more pharmaceutically acceptable excipients
(such as a pharmaceutically acceptable carrier or diluent). Preferably, the pharmaceutical
composition comprises a therapeutically effcctive amount of one or more compounds of the
present invention. One or more cozﬁpounds of the present invention may be diluted with carriers
or enclosed within a carrier, which can be in the form of a capsule, sachet, paper or other
container.

Also provided herein is a method for preventing, ameliorating or treating a disease,

- disorder or syndrome mcdiated by vanitloid receptors (such as VR1) in a subject in need thereof
by administering to the subject a therapeutically effective amount of one or more compounds of
the present invention or 2 pharmaceutical composition of the present invention. Non-limiting
examples of diseases, disorders and syndromes which can be mediated by vanilloid receptor 1
(VR1) include (1) migraine, (2) arthralgia, (3) diabetic neuropathy, (4) neurodegenzration, (5)
neurctic skin disorder, (6) stroke, (7) cardiac pain arising from an ischemic myocardium, (. 8)
Humtington's disease, (9) memory deficits, (10) restricted brain fimetion, (11) amyotrophic lateral
sclerosis (ALS), (12) dementia, (13) urinary bladder hypersensitiveness, (14) urinary
incontinence, (15) vulvodynia, (16) pruritic conditions such as uremic pruritus, (17) irritable
bowel syndrome including gastwo-esophageal reflux disease, (18) enterids, (19) ileitix, (20)
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stomach-duodenal ulcer, (21) inflammatory bawel disease inchiding Croha’s discase, (22) celiag
- disense, (23} inflammatory diseases (such as pancreatitis), (24) respiratory disorders such as
aliergic and non-aliergic rhinitis, asthma or chronic obstroctive pulmonary disease (COPD), (25)
irritation of skin, eye or micous membrans, (26) dermatitis, (27) Tervescense, (28) retinopathy,
{29] muscle spasms, (30) emesis, (31) dyskinesias, {32) depression, (33) pain such as agute,
chtomic, nenropathic pain or post-operative pais, (34) pain due to ncuralgia or trigemingi
eouralgia, (35} pain due to diabetic neropathy, (35} dental pain, (37) cancer pain, {38) arthriiis,
(39) ostenithritis, (40) dinbetes, (41} obesity, {42) urticaria, (43) actinic keratosis, (44)
keralocaninomes, {45) alopecia, (46) Menjore’s diseass, {47) tinnitus, (48) hyperacusis, 4%}
wnkiety disorders and {30) benign prostate hyperpiasia, According fo one preferred embodiment,
the compounds of the present invention are administered to treat acule sﬁ chronie pain or
neurepathic pain,

Adso provided herein sie processes for preparing compounds describag herain

Detaled Deseription. of the Invenbon

The present invention provides substituied benzofused derivatives, which can be used as
vanilleid recepror ligands, ard processes for the synthesis of these compounds. Pharmacentically
acceptable salts, pharmaceutically acoeptable solvates, enantiomers, diaslereomers, polymarphs
of these compounds having the same type of activity are also provided. Pharmacentical
compagitions containing the described compounds together with pharmacentically acceptable
carriers, excipients or diluents, which can be used for the treatment of dizeases. condition andfor
digorders medinted by vanilloid receptors (sueh a3 VR 1) are further provided,

Diefinitions

The term “alkyl” refers to a straight ot branched hydrocarbon chain radieal consisting
solely of carbon and hydtogen atoms, containing no unsaturation, baving from one 1o eieht
carbon atoms, and wlhish is mbached o the rest of the molecule by a single bond, &1, methyl,
ethyl, n-propyi, 1-methytethyl (lsopropyD), t-butyl, n-pentyl, and 1,1-dimethylathyl { t-burtyl).
The term “C)4 alkyl” refers to-an alky] chain baving 1 to 6 ﬁﬁon atoms,

The term “alkenyl” refers to an aliphatic hydrocarbon groun containing & carbon-carbon
doubie boad and which may be a siright or branched chain baving 2 10 abowt 10 carbon aicms,
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e.g., ethenyl, I-propenyl, 2-propenyl (aliyl}, isc-propenyl, 2-methyl-1-propenyl, 1-butenyl, and
Z-butenyl. - . , :

The term “alkynyl” refors to & straight or branched chain hydrocarby!? radical having at
least one carbon-carbon triple bond, and having 2 to about 12 carbon atoms (with redicals having
2 to about 10 carbon atoms being preferred), e.g., ethynyl, propynyl, and butynyl.

The term “alkoxy™ denotes an alkyl group attached via an oXygen linkage to the rest of
the molecule. Representative ¢xamples of such groups are -GCH3 and -0C,H,.

The term “cycloslkyl” dencies a non-aromatic mono or multieyslic ring system of 3 1o
sbout {2 carbon atoms, such as cyclopropyl, vyelobuiyt, cyclopentyl, and cyclchexyl. Exampiles
of mylticyclic eyeloalkyl groups include, but are not limited to, purhydronapthihyl, aduamantyl
and norboroyl greups, bridged cyclic groups or sprirobicyclic groups, ¢.2., sprio (4,4) non-2-yL.

The term “cycloalkylalkyl” refers to a cyclic ring-containing radical having 3 to about 3
carbun atoms direcily attached (o an alkyl group. The cyeloalkylalkyl group may be eftached to
the mais structure 81 any carbon atom in the alkyl grous that resulls in the creation of a stable:
slructure. Non-limiting examples of such groups inchule cyelopropyimetiyi, cyclobutylethyd,
amd oyelopentylethyl

The ferm “cycloalkenyl” refers to-a cyciie ring-containing mdical having 3 to about B
carbon atoms with at least one carbon-carbon doulle bond, such as cyclopropenvl. cyclobulenyl,
and eyclopentenyl.

The term “aryl” refera to an arcimatic radical having 6 to 14 carbon atoms such as phenyl,
naphihyl, tetrahydronapthyl, indenyl, aod biphenyl,

The term “arylalky!l™ refers to an eryl group es defined above directly bonded to an afky!
group as defined above, e.g., -CH2CsHs and -CoHCefs.

The term “heterocyoilic ring’” refers lo a sisble 3- to 15-membered ring radical which
consisls of carbon atoms and from pne 1o five heteroatoms szlected fom nitregen, phosphorua.
oxygen and sulfur. For purpeses of this invention, the heterocyelic ring radical may be a
monocyelic, bicyelic or trieyulic ring system, which may include fused. bridped o1 spiro ring
systems, and the niirogen, phosphons, earbon, oxygen or sulfor atoms in the hetetogyakic nng
radical may be optionally oxidized to various oxidation atates, Tn addition, the nittoren atom may
be optionally quaternizod; and ke ring radical may be puttially ot fully satwrated (ie,,
haierocyelic or hetervaryl). Examples of such heterocyelic ring radicals inchude, but are not
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lignited to, azetiding], zoridinyl, benzodioxolyl, benzodioxanyl, benzofunyy, Guvwany.,
cimmolinyl, dicxolanyl, indolizity!, naphthyridiny, pethydroazzpinyl, phenazinyl,
phenothiazinyl, phenoxaziuyl, phibalazinyt, pyridyl, pieridinyl, porinyl, quinazolingl,
quinoxelioyl, quinolinyl, isoquinolinyl, tetrazoyl, imidazolyl, tetrahydroisouinolyl, piperidinyt,
piperazinyl, 2-oxepiperazinyl, 2-cxopiperidinyl, 2-oxopyrrelidiayl, 2-oxoazepinyl, azepinyl,
pyrrolyl, 4-piperidonyl, pyrolidinyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, exazolioyl,
oxagolidinyl, triazolyl, indanyl, isoxazolyl, isoxasolidingl, morpholinyl, thiazody), thiszolinyi,
thiszalidinyl, isothiszolyl, quimnclidinyd, isothiazolidinyl, indolyl, soindotyl, indodinyl,
isoindoliny], octabydrotadolyl, setahydroisoindolyl, quinolyl, isoquinelyl, decaliydroisoquinolyt,
benzimidazolyl, thizdiazolyl, bearopyranyl, benzotbiazolyl, benzooxazolyl, furyl,
lelrayydrofuriyl, tetrahydsopyranyl, tienyl, benzothienyl, thizmorpholinyt. ihiamorphalinyl
sulloxide, tkiamerpholiny) swlfone, dicxaphospholanyl, oxadiazolyl, chromanyl, and
isochromenyl. The heterooyclic ring radical may be attachcd to the main stracture st any
heteroatoen o carbon atom that results n the creaion of a stable struchore.

ThLe term “heterocyelyl™ refers to a heterocyelic ring radical as defined sbove. The
heterocyelyl ring sadicsl may be atieched to the main struciufc &t any heferoatom of carbOn alom
that ragulte in the creation of & stable stmoturs.

The term “heterocyeiylaikyl” referg to a beterovyelic ring adics! directly bonded to an
alky} group. The heterocyclylalkyl radical mey be attached to the main struciure at any carbon
atom in the alkyl grovp that results in (he areation of a sisble structure.

The tersn “heteroaryl” refers o an atomatic heterocyolic ring radical. The betercaryl ring
radical may be atlached to the mrain structure at any hetervatom or carbon atom thal results in the
greatinn of p stabls soucture.

The term "heteroarylaikyl” refers to a heleroaryl ring radical directly bonded to an alkyl
group. The heteroarylalicyl radical may be atiached to the main structurc at any carbon atom in
the alloyl group that resulis in the creation of a stable stroeture.

Urdess oiherwise specificd, the term "substinded” as used herein refers o substitution
with sy ons or any combination of the following substituemts: bydroxy, halogen, carboxyl,
cvano, nitvo, oxo (=0}, thio (=8}, substitrted or vnsubstituted alloyl, substituted or unsubstituted
alkoxy, substituied or umsubstituted alkenyl, sabstituted or unspbstiteted alkynyl, substituted or
unsubstituted aryl, substitnisd or unsobsitied arylalkyl, substituted or unsubstituted cycloalkyl,

r
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substitnted or ymsubstituted cyeloalkeryialiogt, substitnted or unsubstitited cycloalkenyl,
substituted or umsnbstituted amtno, substifuted or unsubstituted aryl, substitated or unsubstitated
heteroaryl, substituted or msubstituted hicterocyelylaliyl ring, substituled or unsubstitted
betercarylalloyl, substituted or unsubstituted heterocyolic ing, subsifiuied or unsubsiiuted
puanidine, -COORE, -CIOMRY, -C(ORF, -C(OMNIUTY, -C{CIONR™RY, -NR*COMRIR™. -
NRHSOR?, -NRMISO.R?, -(=N-NERY, -NR'CO)CRY, -NI'RY, -NR'C{OIRY, -NR'C(B)RY, -
NR'C(SINR'RY, -SONR'RY, -SO;NR'RY, -OR*, -OR*C(OMRIR?, -OR*CIOIOR?Y, -COIOIRT, -
OC{OWRRY, RINRYC(D)RY, -RORY, .RC(CIORY, -REGIOINIURE, R*C{OIRT, -RTCC(ORY,
SR, -BORY, -8Q,R, and -ONO,, wherein RY, R sad R” are independently selected fram
hydrogen, substituted ar enschstituted alkyl, substitned or unsubstiged alkoxy, subsiiuled or
unsbstituted afkenyl, substituted or nnsubstituted allrymyl, substituted or unsubstituted aryl,
sabstituted or unsybstituted arylalkyl, substitwied or ansubstituted eycloakhyl, substituted or
unsubstitgted cycloaliconyl, substituted or unsubstituted amina, mbstituted or unsubstitnled arvi,
substitited or unsubstitited hetcrearyl, subsiituted heterocyelylalkyl sing, substifuted or
wmsybstifiuted heteroarylalicyl, or substituted or unsubstituted helerooyolic ring, The substituents
mn the aforcmentioned “substitited” groups cannot be further substitaied. For example, when the
substitaent on “substituted sl d” is “substituted aryl™, the substifecnt on “substituled aryl™
cannot be “substituted atkenyl™.

T lerw "profecling group” or "PG refers ic a substituent that is employed o block ar
protect a particular functionality while other fimetional groups on the compound may remain
reactive. For'example, an "amino-protecting proup” is a substituent atlached to an aming HIOHED
that blocks or protects the aming functionality in the componnd. Suitable amdno-protecting -
groups include, bt are not limited ta, scelyl, wifluorcacctyl, t-butoxyearbonyl (BOC),
benzyloxyearbony! (CBz) and S-fluorcnylmethylenssycarbony! (Fmoc), Similarly, a "hvdroxy-
protecting group” refers to o substituent of a hydioxy group that Blocks or protects the hydroxy
functionality. Suitable hydroxy-protecting groups include, but are not limited to, aceiyl, benzyl,
tetrabydropyrany! and silyl. A “cerbexy-protecting group” refers to 4 mubstituent of the carboxy
grovp that blecks er protects the carboxy fimctiopality. Suiteble carboxy-protecting groups
include, but are pot tmited to, -CHLCHZSCoPh, eyanoethyl, 2-(rimcthylsilyDethyl. 2-
{frimethylsilyDetherymethyl, 2-(p-toluenesulftnyhethyl, 2-(p-nitrophenylsulfenylcthyl, 2-
{diphenylphosphinn)-ethyl, and nitroethyl. For a gencral deseription of protecting groups and
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their use, see, T. W. Greens, Protective Groups in Organic Synthesis, John Wiley & Sons, New
York, 1991.

The term "prodrug” meang a compound that is transformed in vivo 10 vield a compound
of Farmula (T} or a prarmaceuticaily acceptable sali, hydraie or solvate of the compound. The
teemsformation may oceur by various mechanisms, such ag through hydrolysis in blood. A
discussion of the uso of prodrugs is provided by T Higuchi and W. Stella, "Pro-drugs as Novel
Delivery Systems,” Vol. 14 of the A.C.8, Symposium Series, and in Bioreversible Carriers in
Drug Design, ed, Edward B, Roche, American Pharmeceutical Association and Pergamon Press,
1987

The term "treating” or "irestment”™ of & staie, disorder or condition includes:

{1} preventing or delaying the appeatance of clinical symptoms of the state,
disorder or condition developing in a subject thal may be affiicted with or predisposed to the
siate, disorder or condition bul does not yet experiences or display clinical or subclinjcal
gympioms of the state, disorder of condition;

{2} inhibiting the state, disorder or condition, i.¢., axresting or reducing the
development of the disesse or &t least one clinical or subclinical symptom thereof or

(3) selieving the diseass, ie., veusing repression of the siale, disorder v condibon
or at least one of ifs clinical or subclinical symptoms.

The benefit to a subject fo be reated is eithoer glatistically significant or at lcast
perceptible o the subject or to the physician.

The lerm "subject” includes mammals {=specially humaes) and other animals, such as
domestic animals (c.g., household pets including cats and dogs) and pon-dowestic animals {such
as wildlife). _

A "therapeutically effective amount” meanys the amouni of & compound that, when
adminisicred to a subject for treating a state, digorder or condition, is sufficient to effect such
treatment. The "therapeutically effective amount” will vary dopending on e compound, the
disease and is severity and (e age, weight, physical condition and responsivencss of the subject
1o be treated.

Pharmacculically zceeplable salts forminy parl of this iveadion include salta derived
from inorganic bases (such as Li, Na, K, Ca, Mg, Fe, Cu, Zn, aud Mn), salis of organic bascs
(such ab W -diacetylethylenedismine, ghicamine, tdethylaming, chioline, Iydroxide,
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dicylohexylamine, metformin, benzylaminc, trialkylamine, and thizmine), salts of chiral bases
(such a5 alkylphenylamine, glycinol, and phenyl glycinol), salfs of natural amino seids (such as
ghycine, alaniue, veline, lencine, isolencine, norlotcine, tyrosine, cysting, cyateine, methionine,
proline, hydroxy proline, histidine, omithine, lysing, arginine, and sering), salts of non-natural
aming #eids (such a3 D-isomers or substituied amino acids), salts of guanidine, salls of
substituted guanidine (wherein the substituents are selected from. nitro, amino, alkyl, alkenyl, or
alicymyl), armmonium salts, substituted ammonium selts, and alunstiom salts, Other
pharmacenticatly acceptable saits include acid addition salts {whore appropriate) sueh as
slphates, hitrates, phesphates, perchlorates, borates, hydrohalides, acetates {such as
trifluroncetate), tarirates, malesies, citrntes, fumarates, succinates, palmoates,
methanesulphonates, benzoates, salicylntes, benzenesalfonates, ascorbates, glyceraphoaphates.
and ketoglutarates. Yet other pharmaceutically acceptable salts inclade, but are not limited to,
quaternary ammenium salts of the compounds of imveation with alkyl halides or alky] sulphatey
(such a5 Mel or (el SCh),

Pharmaceutivally acceptable selvates ineludes hyvdrates and other solvents of
ofysalifization (such =s elechols). The eompounds of the present invention may form solvates
with low moleoular weight solvenis by melhods known in the s,

Certain compounds of present invention are capable of existing in stereoisomeric fonns-
{c.3. diasterenmers and enantiomers) aind the investion exiends & each of these steresisomeric
frrms and to mixtures thereof inaluding racemates, The diffcrent stereaisomenic forins may b
separeted one from the other by known methods, ov any given isomer may be obtaisied by
stereospecific or asymmetric syathasis, The invention also extonds to any tavtomeric forms and
mixtures thereof. For example, both tautomeric forms of the following moiety are contgmplated:

N/ S/
A\ Ty
N=—R M

Phannacentical Compositdons

The pharmaceutival compesizion of the present invedtion comprises at ieast one
compound af the present invention and a pharmacauiically acceptable exciplen! {such ay o
rhameceutical ly acceptable camder or diluenf). Preferably, the pharmocentical COMPOs Gon
eounprises o therapeutienlly effoctive amount of the compound(s) of (he present invention, The
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compound of the present invention may bo associated with a phermaceutically acceptable
excipiont (such as a camier or a dilucat) or be diluted by a carrier, or enclosed within a carrier
‘which can be in the form of a capsule, sachet, paper or other containcr.

Examples of suitable carriers include, but are not limited to, water, salt solutions,
alcoliols, polyethylene glycols, polyhydroxyethoxylated castor oil, peanut oil, olive oii, gelatin,
lactose, terea alba, sucrose, dextrin, magnesium carbonate, sugar, cyclodextrin, amylose,
maguesium stearatc, talc, gelatin, agar, pectin, acacia, stearic acid or lower alkyi ethers of
ceilulose, silicic acid, fatry acids, iaity acid amines, faily acid monoglyccrides and diglycerides,
pentacrythiritol fatty acid csters, polyoxyethylene, hydroxymethylcellulose and
polyvinylpymolidone.

The carrier or diluent may include a sustaincd retease material, such as glyceryl
monostearate or glyceryl distearate, alone or mixed with a wax.

The pharmaceutical composition may also include one or more pharmaceuticaily
acceptable auxiliary agents, wetting agents, emulsifying agents, suspending agents, preserving
agents, salts for influencing oxmetic pressure, buffers, sweetening agents, {lavoring agenis,
colorants, or any combination of the foregoing. The pharmaceutical composition of the
invention may be formulated so as {o provide quick, sustained, or delayed reigase of the active
ingredicnt after administration to the subject by employing procedures known in the art.

The pharmaceutical compositions of the present invention may be prepared by
conventional wchniques, e.g., as described in i : The Science and ice of Pharmac
20® Ed.. 2003 (Lippincott Williams & Wilkins). For cxample, the active compound can be
mixed with a carrier. or diluted by a carrier, or enclosed within s carrier, which may be in the
form of an ampoule. capsule, sachct, papcr, or other container. When the carrier servesg as a
dituent. it may be a solid. semi-solid, or liquid
material that acts as a vehicle, excipient, or medium for the active compound. ‘I'he active
compound can be adsorbed on a granular solid container, for example, in a sachet.

The pharmaceutical compositions may be in conventiona! forms, for example, capsules,
tablots, aerosols, solutions, suspensions or products for topica! application.

The route of administration may be any route which effectively transports the active
compound of the invention to the appropriate or desired site of action. Suilable rowtes of’
administration inciude, but wre aot Hmited ts, oral, nasal, pulmonary, bucsal, subdermal,
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intradermal, transdermal, parenteral, rectal, depot, subcutaneous, intravenous, intraurethral,
ntromuscular, iptranasal, ophthalmic (such as with an ophthalmic solution) or topical (such as
with a topical ointment). The oral route is preferred.

Solid oral formulations includs, but are not limited to, tablets, capsules (soft or hard
gelatin), dragees (containing the active ingredient in powder or pellet form), troches and
lozenges. Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder or the
like are particularly suitable for oral application. Preferable carriers for tablets, dragees, or
capsules inctude lactose, comstarch, and/or potato starch. A syrup or elixir can be used in cases
where a sweetened vehicle can be employed.

A typicai tablet iial may be prepared by conventional tabletting icchniques may coniain:
{1) Core: Active compound (as free compound or salt thereof), 250 mg colloidal silicon dioxide
(Aerosil®), 1.5 mg microcrystalline cellulose (Avicel®), 70 mg modified cellulose gum (Ac-Di-
Sol®), and 7.5 mg magnesium stearate; (2) Coating: HPMC, approx. 9 mg Mywacett 9-40 T and
approx. 0.9 mg acylated monoglyceride

Liquid formulations include, but are not limited to, syrups. emulsions, soft gelatin and
sterile injectable liquids, such as aqueous or non-agueous liquid suspensions or solutions.

For parenteral application, particularly suitable are injectable solutions or suspensions,
preferably aqueous solutions with the active compound dissolved in polyhydroxylated castor oil.

Methods of Treatment

The present invention provides compounds and pharmaceutical formulations thereof that
ere useful in the treatment of diseascs, conditions and/or disorders modulated by vanilicid VR 1
receptor antagonists .

The present invention further provides a method of treating o discase, condition and/or
disorder modulated by vanilloid receptor antagonists in a subject in need thereof by
administering to the subject a therapeutically effective amount of a compound or a
pharmaceutical composition of the present invention, The method is particularly usefi for
treating diseases, conditions and/or disorders modulated by VR1 recepior antagonists.
Diseases, conditions, and/or disorders that are modulated by vanilloid receptor antagonists
include, but are not limited to, migraine, arthralgia, diabetic neuropathy, neurodepeneration.
nourotic skin disorder, stroke, cardiac pain arising from an ischemic myocardium, Huntington's



WO 2r7azMe POTABZORAON2E14

disease, memory deficits, restricted brain fiunction, amyotrophic lateral sclervsis (ALS),
dementia, urinary bladder hypersensitiveness, urinary incontinence, vulvodynia, pruritie
conditions such as uremic pruritus, irmitable bowel syndrome inelnding gastro-csophageal reflux
fisease, enteritis Jileitls , stomach-dundenal ulcer, inflammatory bowel disesse inchuding Crohn's
disease, celiac discase and inflammatory diseases such as pencreatitis, and in respiratory
disorders such as allergic and non-allergic thinitis, asthma or chronic obstructive pulmonary
disease, frritation of skin, eye or mucous membrane, dermatitis, and in non specific disordess
such as fervescence, retinopathy, muscle spasms, emesis, dyskinesias or depression. Specifically
in pwHiple sub-types of pain such as acute, chronic, ncuropathic pain or post-operative pain, as
wel as in pain dus to neurnlgin (e.g. post herpetic newralgia, frigeminal neuralgia; and in pain
due io dizbetic nevrapathy or demial pain as well as in cancer pain. Additioaally, VK1
antagonists hold potential benefit in the treatment of inflammatory pain eonditions e.g. arthritis,

" and psteoarthritis, disbetes, obesity, urticaria, actinic keratasis, keratocanthnma, alopecia,
Meniere’s discase, tinnitus, hyperacusis and anxiely disotders,

The mcthod is alse particnlavly usefud for treating pain, wrinary incontinence, nlcerafive
colitis, asthmy, wnd inflammation,

As indicated above, the compounds of the present invertion and fheir pharmaceutically
acccptable salis or pharmaceutically aceeptable solvates have vanilloid receptor anlagonist (FR.Y)
activity and are nsefisd for the treatment or prophylaxis of cenipin disgases. or disorders mredizted
ot asseeiated with the activity of vanilloid receptor, including disorders such as pain, chrotic
pain, nouropathic pain, postoperative pain, cheumatoid adbntic paie, osleonzihnilic pain, back
pain, visceral pain, cancer pain, 8lgosia, neuralpia, 'migai.ma} oeuropsaihies. diabetic nevropaily,
sciatica, HEV-releted ncnropathy, posi-herpetic nenralgia, fibromyaigia, nerve injury, ischaemia,
nemrodegencration, stooke, post stroke pain, muitiple sclerosis, respiratory diseases, asthma,
cough, COPD, inflammatory disarders, oesophagitis, gastiveosophagal reflux disorder (GERD),
irritable bowel syndrome, inflammatosy bowel discase, pelvic hypersensitivity, urinary
jmcontinence, cystitis, bums, psoriasis, emesis, stomach duodenal vleer 2nd proritus.

Thus the invertion also provides & compounds or a phamacewically acceptabls sall
thereof, for use as an active thermpotic substance, in particular in the treatment or prophylais of
dizoases or disorders mediated or associsted with the activity of vanilloid receptor. Ia particular
the invention provides 4 compound of formula (I or & plamacevtically acceptable sait thereof
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for use in the treatment or prophylakis of pain.

-The invention further pndﬂ-ride.s a method of treatment or prophylaxis of diseases or
disorders mediated or associated with the activity of vanilloid receptor, in marmals including
humans, which comprises administering to the sufferer a therapeutically effective amount of &
compound of the present jrvention.

The invention provides for the use of a compound of the present invention or 2
pharmacentically acceptable salt thereof or a pharmaceutically aceepisble solvaie thereof in the
manufacture of a medicament for the reatment or prophylnxis of diseases or disorders mediated
of associated with the activity of vanilloid receptor.

The cempound of the present invention bas potent analgesic and antiinflammatory
activity, and the pharmaceutical composition of the present invention thus may be employed to
alleviate or relievs acute, chronic or inflammatory pains, suppress inflammation, or treat uripary
incontinence (including urpent urinary incontinence),

In accordanee with another aspect of the prescat invention, there is also provided a
methed for alleviating and/or treating migraine, arthralgia, diabetic nevropathy,
neurodegeneration, neurotic siin disorder, stroke, cardiac pain arising from an ischemic
myocardium, Hymtington's discase, memary deficits, restricted brain fimction, amyotrophic
Interal sclerosis (ALS), demenila, winary bladder kypersensitivensss, winary incontinence,
vulvodynia, proeetic conditfons such ns uremic pruritus, isritable bowel syndrome ineluding
gastro-esophageal reflux disease, enteritis jleitis , stemach-tduodenal alcer, iaflammatory bowel
disease including Crohn’s disease, cetiac disease and inflammatory discases seeh ag pancreatitis,
and in respiratory disorders such as allergic and rion-allergic rhinitis, asthina or chonic
obstructive pulmenary disease, irritation of skin, eve or mucous membrane, demmatitis, and in
non specific disorders such as fervescence, retinopathy, musele spasms, emesis, dyskincsias or
depression. Specifically in multiple sub-types of pain such as acwte, chronic, neuropathic pale o
post-operetive pain, as well g5 in pain due to nevralgia (c.g. post herpetic nevsalgia, tipeminat

uralgia; and in pain due tg diabetic neuropathy or dental pain as well as in cancer paiit.
Additionally in the treatment of inflsnmatory pain. conditions e.g. artliritis, and osteoarthrifis,
dinbctes, obesity, urticazia, sctinic leraiosis, keratocamthoma, iopeciz, Meniere's disease.

tinnitus, hiyperacusis and amdely disorders.
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The compommds of the present iovention in pharmaceutical dosage forms may be used in
the form of their pharmaeenticaily accepteble salts, and 2130 may be used alone or in appropriate
association, as weil as In combination with other pharmaceutically active componnds.

The compounds of the present invention (including the pharmaceuticel eompositions and
processes used therein) may be used alone or in combination with cther pharmaceutical agents in
the magmufacture of o medicament for the therapeutic applications deseribed herein.

Methods of Preparation
The compounds of Formula [ can be prepared by schemes 1, 2, 3, 4 and 5 shown below.

Scheme 1
R o
+ —_— "%
r? x k3
e R!
l .
“"H R R*
4 e
Py ] v LYW o <
X 'RI R‘ R!
k! r4)
(7}
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HN'\.
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. . e

1% P R:
X R,R
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A compornd of Fornmula T can be prepared by the above Scheme 1. The compound of
Farmula (1) ia reacted with cnmpnmd'of Formula {Z) to form the bicyelic campound of Formula
(3). The uxo group of Formula (3} is converied te an gxime group, such as by reaction with
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hydroxylamine hydrochloride, forming a compound of Formula (4). The oxime group of the
compound of Formula (4) is reduced to an amine group, forming the compound of Formula (5).
The compound of Formula (5) is acylated, such s with a formate of the Formula (6) X’CYOR?
where X is a leaving group (such as a halogen) and R® is hydrogen, atkyl or aryl (e.g., phenyl)
(such as phenylchloroformate), to form the compound of Formula (7). The compound of
formula (7) is reacted with an amine of Formula (8) to form a compound of Formula I.

The compound of Formula (1) can be reacted with a compound of Formula (2) in one or
more suitable organic base including, but not limited to, pyrrolidine, morpholine, pyridine or
mixtures thercof. The compound of Formula (1) can also be reacted in one or more solvents
including, but not limited to, polar protic solvents (e:g.,- methanol, ethanol, isopropylalcohol and
mixtures thereof), aprotic polar solvents (e. g., dichloromethane, acetonitrile, dichloroethane,
tetrahydrofuran, dibromomethane and mixtures thereof), and mixtures thereof, The compound of
Formula (3) can be reacted with hydroxylamine hydrochloride in one or more suitable solvent
including, but not limited to, polar protic solvents (e.g., methanol, ethanol, isopropylalcohol and
mixtures thereof), aprotic polar solvents (e.g., dichloromethane, dichloroethane, tetrahydrofuran,
dibromomethane and mixtures thereof), and mixtures thereof, The compound of Formula (4) can
be reduced to form an amine of Formula (5) in the presence of reducing agents including, but not
limited to, catalytic reducing agents (¢.g., Nickel-Aluminum/hydrogen, palladium-
carbon/hydrogen, platinum-carbon/hydrogen, Raney-Nickel/hydrogen or mixtures thereof) and
boron reagents (e.g. sodium borohydride, sodium cyanoborohydride, BH,. THF, BH;-
dimethylsulfide and mixtures thereof). ‘

The compound of Formula (5) can be reacted with a compound of Formula (6) [wherein
R’ can be alkyl or aryl] in onc or more suitable solvent including, but not limited to, polar protic
solvents (e.g., methanol, ethanol, isopropylalcohol and mixtures thereof), aprotic polar solvents
{e.g., dichloromethane, dichlorocthane, tetrahydrofuran, dibromomethane and mixtures thereof),
and mixtures thereof,

The compound of Formula (6) can be reacted with a compound of Formula (8) in the
presence of a base including, but not limited to, potassium bicarbonate, potassium carbonate,
sodium carbonate, sodium bicarbonate, tricthylamine, ammonium hydroxide, pyridine,
alkylamines and mixtures thereof, in one or mare suitable solvents, not limited to, polar protic
solvents (e.g., methanol, ethanol, isopropylalcohol and mixtures thereof), aprotic polar solvents
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[(&.g,, dichloromethane, dichicroethane, tetrahydrofaran, mbmmomethane dimethylsutfoxide,
dimethylformaznide and mixtures thereof), and miscures thereof

Scheme (1)
Step 1
YL e or? . BA
“ge XCYOR (7 NCYOR?
&) (4 (>
Step2
RE R
R.,::HEYDRP e \
9 “J
o+ @A R
. 5 b X H.z {Rs:'ﬂ
HB—HCY !
& ) [

The compound of Formula I ¢an be prepared by the sbove Scheme I The compound of
Formula (8} is reacted with compound of Fornrula (6), where X' isa leaving group and R? is ag
defied in Scheme 1, (such as phonylchloroformate} to form composnd of Formula (%), The
cotpound of Formula (9) is reacted with 2 compound of Formula (5) to yield a compound of
Formelal. Alterantively, a compourg of Formula (9°} can be rescted with a conponnd of
Formule {5) to yield & compound of Fermela 1.

The compoung of Formulg (8) can b tezcted with a compound of Formula (6} {(wherein
X ¢an be a leaving group, for example, halogen; RP can be, for example, hydrogen or atkyl) in
ore or more suitable organic bases including, bt not limited to, pyrolidine, merpholine,
pyridine or mixtures thereof. The compound of Farmula (8) can also be reacted in one or mQTé
solvents including, tut not limited to, polar protic solvents (c.g.. methanol, ethanoi,
izopropylalcohol and mixtures thereof), aprotic polar solvents (c.g., dichloromethane,
acetonitrile, dichloroethane, totzahydrofuran, dibramomethane, ether and mixtres thereof), and
mixtures thereof.. The compournd of Formmilz §9) or Formula (9°) can be reacted with compound
of Formuta (5) in one or more suitable solvent including, but not limited to, in one or mare
suitable solvent, such as, polar protic solvents {e.g., methanol, ethanol, isopropylalcaho! and
mxures thereof), aprotic polar solvents (e.g., dichloromethane, dichlorosthane, tetrghydrofuren,
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dilvomomethane, dimethysulfoxide and mixtures thereof), and mixtares thereof in the presence
of one ar more suilable organic bases, including, but not Kmited 1o, tristhylamine, pyidine,

pyrrolidine, morpholine or mixtures thensof,
i
R.i.\ o
1:\“'

&% w

(o
R}

'

Scheme IT1
The compound of Formula I can be prepared by the above Scheme IT1. Tn this scheme, the

HWCY -
' n‘
e i W . R
] - HN\Jll
(1] * @
compound of Formula (1) is reacted with an amine of Formula {8} fo form the compound of

Formala [,
This reaction can be performed in one or more suitable solvents, not limited to, in ane or

more suitable solvents ineluding, buz not timited to, polar protic solvents (e.p., methanol, ethanol,
isapropylaleahol and mixtures theroof), aprotic polar sclvents (s.g., dichloromethane,
dichloroethane, tetrahydrofiran, dibromomethane and mixtures thereof), and mixtures thereof:

J’\ P
oR j_
HO. H T B-rq
), » R R TR e, W
ﬁﬂf — O S z
R Ré * _—
gyl X -4 i (% E.'.

The compound ﬁmen;u]a T}, where R’, R™, p, and q are as defined for Formula ITb
abave, can be prepared by the above Scheme IV. The compound of Formula (4} is reduced to
form a compound of Formula {5%). The compeund of formula (4) can be prepared by the
procedure deseribed in Scheme 1. The compound of Formula (5°) is then reacied with a
componnd of Formula (11), where R is as defined in Scheme I, to form a compound of Formula
II. '

The compound of Formula (4) can be reduced to form an amine of Formula {57) in the
presence of one or more reducing agemts including, birt not limited to, catalytic reducing agents
{e.g., Nickel-Aluminum/hydrogen, pelladium-carbon/hydroger, platinum-carbon/hydrogen,
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Raney-Niekel/hydrogen or mixtures thezeof) end boron Teagents (e.g. sodium borohydride,
sodium cyanoborohydride, BH;. THF, BH;-dimethylsulfide and mixtures thereof).

The compound of Formula (5') can be reacted with the compound of Formula (11}
[wherein R can be alkyl or aryl] i one or mare suitable sofvents inctuding, but not limited to,
polar protic solvents {e.g., methanol, ethanol, isopropylalechol and mixtures therzof), sprotic
pelar solvenis (c.g., dich]uruqaetham, dichloroethane, tetrahydrofuran, dibromomethane,
dimethylsulfoxide, dimethylformamide end mixhures thereof), and mixtures thereof to form a
compound of Formula TT.

Scheme V

(15)

The compound of Fermula 1T, where R, R**, p, and | are as defined for Formula Iib
above, can be prepared by the above Scheme V. The oxo group in the compound of Formula {3)
is reduced to form & compound of Formula (13), which is converted to a compound of Formula
{14} (for sxample, with acetamide), The compound of formula (14) is hydrolyzed to form a
compoind of Formula (15}. The compound of Formula (15) is then reacted with o compound of
Formule (11) {shown in Schemes IV) to form a compound of Formula IT.

The compound of Formula (3} can be reduced to form a compound of Formula ¢13) in the

presence of one or more reducing agents including, but not limited to, catalytic reducing agents
{e.g. Nickel-Almminum/hydrogen, palladium-carbon/hydrogen, platinum-carbeahydrogen,
Ransy-Nickel/hydrogen or mbxtures thereof) and boron resgents (&2, sodium borohydride,
sodiut eyanoborohydride, BHs-tetrabydrofuran, BH;-dimethylsulfide end mixtures thereof),
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The reduction can be performed, for example, in one or more aprotic polar solvents, e.g.,
dichloromethane, dichlorocthane, tetrahydrofuran, dibromomethane or mixtures thereof,

The compound of Formula (13) can be reacted with acetamide to form a compound of
Formula (14), for example, in the presence of acetonitrile and sulfuric acid. The compound of
Formula (14) can be hydrolysed in the presence of a base (including, but not limited to,
potassium bicarbonate, potassium carbonate, sodium carbonate, sodium bicarbonate,
triethylamine, ammonium hydroxide, pyridine, alkylamines and mixtures thereof) or an acid
(inchuding, but not limited to, hydrochloric acid, triflucroacetic acid and mixtures thereof).

Alternatively, the compound of Formula (3) can be directly converted to the compound of
Formula (15), for example, by subjecting the compound of Formula (3) to reductive amination.
The reductive amination may be performed in the presence of one or more reducing agents
including, but not limited to, sodium borchydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, boranes and mixtures therecf. The reductive amination may be
performed in the presence of ammonia, ammonium acetate, ammonium chioride, liquor ammeoenia
or any mixture thereof.

The compound of Formula (15) can be reacted with the compound of Formula (11)
[wherein RP can be alkyl or aryl] in one or more suitable solvents including, but not limited to,
polar protic solvents (e.g., methanol, ethanol, isopropylalcohol and mixfures thereof), aprotic
polar solvents (e.g., dichloromethane, dichloroethane, tetrahydrofuran, dibromomethane, '
dimethylsulfoxide, dimethylformamide and mixtures thereof), and mixtures thereof to form a

compound of Formula IL

Scheme VI
®%), 2 R ®, R R3 ®), 2 R
\ s RPO S R4 = R4
I P + I R2 l P . R2 i P RrR?
XH Rr! X R! X Rt
(16) an (18) 3

The compound of Formula (3) can be prepared by the above Scheme V1. This scheme for

preparing the compound of Formula (3) can be used in combination with Scheme V, or in lieu of |

the method of preparing the compound of Formula (3) provided in Scheme I.
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The compeund of Formeula {16) is reacted with a compotmd of Formuaka (17) {which can
be an acrylic acid or ester), where RF is a5 definied in Scheme I above, to form compound of
Formula (18). The compound of Formula (18) is ¢yclized to form 2 compound of Formula (19).

The compound of Formula (16) can be reacted with the compound of Formula (37) in the
presence of a base including, Hut not imited 1o, potassium bicarbonate, potassiunt carbonate,
sodium carbonate, sodinme bicarbonale, teiethylamine, ammohizm hydroxide, pynidine,
alkylamines and mixtures thereof. The reaction can be performed in ong or more suitable
solvents tneluding, but act limited to, polar protic solvents {2.g., methane], ethanol,
isopropylalechol and mixtures thereof), aprotic polar solvents (e.g., dichloromethane,
dichlorcethane_ tetrabydrofaran, dibromomethine dimethylsulfoxide, dimethylformamide and
mixiuies thereof), and mixinres thersof.

Actd addition salts of the compounds described herein can be prepared following
procedures known in the art.

EXAMPLES
Intermediate 1: Cyclobutylidene acefic acid
Step 1: Methyl cyclobutylidene acetate

To & sohrtior of methoxycarbonyltriphenylphosphonivm ylide (18 mmel, 6.1 gm) in benzens (43
) was added cyclobutanone (36 mmol} and refluxed for 2 days. Reaction was cooled and on
addition of pentane (20-40 m) the product precipitated as white solid after reftigemtion.

Step 2: Cyclobutylidene acetic acid

Methyl cyclobutylidene acotate was hydrolyzed in mﬁmﬁui: ZH NaOH (1:1). After
peutralization with 6N HCI and extraction with ethyl acetate the desired acid was obiained 2s a
white solid.

Inteymediate 2; Phenyl 1-methvl- L indazol-4vlcachamate

Step 1: 4-nitro-1 H-indazol

A solutien of 2-methyl-3-nitre anilibe {1 mmol} in acetic acid was stirted at room temperature
and sodivra nitrite (1.1 mmol} was added to the reaction mixtuwre. Reaction mixtore was stirred at
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room: temperature for § hours. Reaction mixture was poured into weter and peutralized with
ammonia. Product precipitated out, was filtered and washed with water, H was then purified by
column chromatography to afford the desired compound a3 a pale yellow sofid,

I NMR (DMSO- ds): 8 7.57-7.68 (1H, 1, /= 8.1Hz); 8.06-8.12 (1H, d, J= B.4Hz); 8.13-8.22
(IH, d, J=7.8Hz); 8.51-8.57 (1H, 5); 13.80-14.04 (1H, s}

Step 2: 1-methyl-4-nitro-1 H-indazol and 2-methyl-4-nitro-1--indazo]

A solation of 4-pitro-1A-indazole (1 mmol) in DMF was cooled to 0°C and potassium carbonate
(1.2 muzol) was added 1o the reaction mixture. Methy] iodide was added dropwise to the reaction
mixture et 0°C, Renction mixture was stirred a1 0°C for 1 hour and then stirred &t room
tempezature for 15 howts. Reaction mixture was filiered, diluted with water and extracted with
ethyl acetate, Ethyl acetate layer was washed with saturated brine solution and water, Ethyl layer
was dried over anhydrous sodivm sulfaze and evaporated under vacunm .Crude product was
columm purified to get both the isomers. -

"HNMR (DMSO-dg) for 1-tmethyl isomer: 5 4.16- 4.23 (3H, s 7.61-7.72 {1H, 1, J = 8.1Hz);
2.14-8.21(1H, 4, J=7.2Hz); 8.22-8.31(1H, d, 7= §.4Hz); B.46-8.55 (1H, 5)

"H NMR {DMSO-dg) for 2.mefhyl isomer: & 4.29 (3H, s} 7.47-7.52 (1H, t, /= 8.1 Hz); 8.17--
B.18(1H, d, J= 7.2Hz); 8.20-8.11{1H, d, J= 8.4H2); 8.87 (1H, )

Step 3 {-methyi-1 H-indazol-4-amine

A sofution of I-methy! 4-nitro-} H-indazole in ethanol was hydrogenated in the presence nf 10
% PA/C ut 60 pai for 20 hours. Reaction mixture was filtered through celite. Filtrate was
congentrated vnder vacuum and the residue was colwmn purified.

HNMR (DMS0- dg}: § 3.90 (3H, 8); 5.76 (28, 3); 6.13 (1H, &, J=7.5 Hz); 6.63 (111, d, S=
B.4Hz); 7.02{1H, t, /= 7.6Hg) ; 8.03 {1H, s}. :

Step 4: Pheryl I-methyl- 1H-indazol-ylcarbamate

A solution of phenyl chloroformate (1.1 mmol) in chloroform was eooled to 0°C. 1-methyl -1 E~
indazole-4—amine in dry THF was added to the reastion mixture dropwise at 0°C. Pytidine (1
mol) was added to the reaction mixture Reaction mixture was stirred at 0°C for 30 minutes
and was then stirred at room femperature for 15 hours.

Redction mixture was concentrated under vacuum to remove the exceas sotvert .Resfdue was
column purified to obtain the pure carbamate,

,\%\J
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"H NMR (DMSO- dg): 8 4.02 (3H, s); 6,75 (15, d), 7.14 (1H, 8), 7:25-7.55 (6H, m); 8.39 (1H, s},
10.48 {11,8),

iate 3: (£) 4-Amino-3,4-Dibydrospiro-2H-T-henzo =2.}‘cyclobutans HC
Step f: 3, 4-Diliydrospiro-{2E]-1-bensopyran-7, I cyclobuiane-d-oms :
A solution of 2"-hydroxy acefopheaons (10 mmol), Cyclohtanone {10 mmol) and pyrrolidine
(20 mmof) was refhuxed for 15h in methano!. The reaction mixtuse was then cooled to room
temperature and concontrated in vacurm. The residue was dissolved in ethy! acetate and washed
with sat. NaHCO; followed by 6N HCL The HC layer was separated and basified 1o PHS. The
product was extracted in ethyl acetate, The organic layer was then separated, dried over
anhydrous Na,$0,, and concentrated in vacuum to afford the destred product in quantitative
yield.

Step IT: 3, 4—Dih}&fra-¥-ﬁg»dmx3dmmaj-.guim—ﬂfﬂ-f -benzopyran-1, I'-cyclobutane © A solution:
of 3, 4-Tribydrospiro-[2H]-1 -benzapytan-2, 1"-cyclobutane-4-one : {10 mmof) and
hydioxylamine, HCI (15 mmol) in ethanct {20 mi) was refluxed for 5hin the presence of sodium
hydroxide (50 myno!f in 5 ml water), The reaction maxture was then cooled to ropm temperaturn
and treated with sat, NE,CI, 3,4—Dﬂ1}*dm—4-ﬂ:ydmxyimiﬂ0}spirm[2ﬂ]~lTheuznpymmll '
eyelobutane was separated in the form of a precipitate. It was then filtered and washed with
Waier.

Step Il (&} d~dming-3,4-Difydrospive-2H-1-be nzopyran-2,1 ‘cyclobuiane. friffuoreacetic acid
To a solution of 3,4—Dihydm-4—(hydmxyimlnu]-@m—{ﬂi]—l-benmp)rran-z,] ¢yclobutane
(0.5g) in ethano! (10 ml) and ag. NaOH (ZN, 10 ml}, Ni-Al alloy (0.75g) was added. The
suspension was then stirred 2t room tempetatwre for 15k, The reaction mixture was then filtered
through a bed of eelite and washed with ethanol, Ethancl was evaporated and the residue wag
disselved in THF and treated with BOC anfhydride (1.5 eq.). The desired compound was then
extacted in ethyl acelzte, The organic layer was separated, dried over enhydrous Na;SOy, and
congentrated in vacoum to afford ¢ residue, The residue was dissoived in dichloromethane and
treated with triflusroacetic acid at room temperature for 24k, The solvent and trifluoroacetic aeid
were evaporated under vacutm to afford the desired (£) 4-Amino-3,4-Dihydrospire-7H-1-
benzopyran-2,*cyclobutane TFA fii quamtitative yield. "H NMER (DMSO-dg): §1.67-1.2.36
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(BEL, m); 4.57 (1, m); 6.85 (1L, d, /= 8.1 Hz); 6.98 (1H, t, /= 8.1 Hz); 7.26 (1H, d, J= 3.4 ﬁ\
Rz);7.59 (IH, d, J=7.5 Hz); 8,73 GH, b). ) \

Infermedigte 4; §-chloroisoquinglin-5-amine

Srep I B Chlorolsoguinoiine

To & solution of 8—eminoisoquinaline {J Med Chem, 2005, 43, 744-323 (1 mmol} in
concentrated hydrochloric acid wes added a solution of sodium nitrite ( 1.2 mmot } in water. The
diazotization wes carried out et 0 °C . The cold diazonitm salt solution was added to v solution of
<uprous chloride in concentrated hydrochloric acid at 0°C. The cold sohition was warmed to
mom temperature and stirred at room temperatere for 3 honrs, After 3 hours, the salotion was
heated at 60 °C for 30 min, Reaction mixfure was basified and extracted with digthyl ether. Ether
was washed with cold concenirated sulfuric acid, brine. Ether was dried over anhydrous sodium
sulfate and ¢vaporeted under vacuum, Crude residue was column putified to afford = pale yelow
Yiquid.

'HNMR (DMSO- d): 5 [77.73 — 7.35 (2H, m); 7.93—7.95 (1H, 4, T= 5.7 Hz ); 7.98 - 8.01 (3K,
d,J=78HzY; 8.64-8.66 (1H,d, =542} 9.55( 1Hs)

Step 2: B-chloro-J-nitroisoquineline

To a solution of §-chlorsisoquinoline (1 mmol}) in concentrated sulfuric acid at

0 °C was added potassium nitrate (1,1 mmot) The reaction mixture was warmed to room
emperaiare and stirred at room temperature for 5 hours, The reaction mixture was basified Solid
precipitated was column purified to afford a pale yellow solid.

"H NMR (DMSO- ds): 5 (7.76 - 7.79 (1E, &, J = 8.4 Hz); 843 -8.51( 1H,d,1=84Hz);
8.53~8.55(1H,d,J=6Hz); 8.86-8.88 (1H,d,J=6.3Hz); 9.84 (1H, 5)

Step 3: S—c};i'amimquin olin-J-amine ,

To a solution of 8-chloro-5-nitroiscquinoline {1 mmol) in acetic acid, zine dust {10 mmol) was
added. Reaction mixture was refiuzed for 5 hours, Reaction mixture was cooled 1o room
tempetature and filtered through colite bed. Filtrate was concentrated under vacuum to afford the
degired compound.

H NMR (DMSO-d): & 6.22 ( 2H, bs 681684 {1H,d,71=8.1Hz); T45-T7AR (1L d, J
=8.1Hz); 801 -8.03( 1H, 4, J=5THz); 849851 (1H, 4, T=6Hz 1938 (1H,5)

-37 -



WO 2007104 2906 PFCTAB2MGH2814

Infermediaie 5 1-methylisoquinptia-5-amine

Step I+ I-methyl-3-nitroisoquinoline

To a solution of 1-methyl isequinoline (Aldrich) in concentrated sulfuric acid a5 0°C was added
potassinm nitrate (1.1 mmel }Reaction mixiure was wamed tv roon temperatire and stirred at
room temperature for 5 hours. Reaction mixture was basified, Solid precipitated was colutsn
parified. .

'HNMR (DMSO- ds: 32.98{3H,s); 7.84~7.89 ([t J=79 Hz); 8.08—R10(1H, & F
=34Hz); £.57-8.60 (24, m ); $.66 - 8.69 ( 1H, d, T= 8.4 Hz )

Stap 2: F-methylisoquinolin-S-gmine

A solution of 1-methyl-5-nitroisequinoline in ethanol was bydrogenated in the presence of 10.%
palladivan carbon at 60 psi for 4 hours. Reaction mixtore was fiftered through celite hed. Filtrate
wag concemrated under vacuum to afford the desired compound s pale white solid.

'H NMR (DMSO- dgy: &2.78 { 3H, 8 ); .91 ( 2H, bs }; 6.85 ( {H, m % 7ID(2H, m ) 179 ¢
1H,d}; 8.18-8.19(1H, d, ] =3.9Hz)

Intermediare 6- Thieno[2. 3-clpyridin-3-amine

Thieno[2,3-c}pyridin-3-amine was prepared as described in WO 2006/063]178

Step I 3,4-Dikydro-spiro-1 '-meityl-2H-1-benzopyran-2,4 -piperidine-4-one: A sohution of 2
hydroxy ecetophenone (10 mmaol), N-methylpiperidone (10 mmol) and pyrrolidine (20 mmol) in
methanol was refluxed for ! 5h. The reaction mixture was then cooled 1o room temnpersture and
concentrated in vacium. The residue was dissotved in ethyl acetate and washed with saf,
NaHCGQ; followed by 6N HCI. The HCI layer was separated and bagified to pH @, Prodect was
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extractsd in ethyl acetate, Organic layer was separated, dried over antrydrous Na, SO, and
concentzated in yaouum to afford the desired product in quantitative yield,
"B NMR (CDCL): 51,76 (2H, nt, CHy); 2.04 (2H, m, CHy); 2.33 (3H, 5, CHy); 2.43 (2H, ¢, J =
11.1}; 2.60 (2H, m, CH,); 2.72 (2H, 5, CHy); 7.22 (2H, m, 2 x Arfl); 7.5 (1H, m, AtH), 7.86
{IH,dd, /=21 & 8.4 Hz). .
Step I: 3, 4-Difyedro-4-(hydroxyimino)- f methyl-spire-{2H]-[-berzopyran-2,4 -piperiding : A
solution of 3,4-Dihydma3pim-1’-methy1—2H-l-beuznpyran—2,4’-pipeﬁdjm-4-nne (10 mmol) and
Hydroxylamine. HCI (15 mmol) in ethano! (20 m1) was refluxed for Sh in the presence of Sodium
hydrexide (50 mmacl in 5 ml water). The reaction mixture was then cooted to 100m temperature
and treated with sat. NH:CL. 3,4-Dihydro-4-(hydroxyimino)-1"-methyl-spiro-[2#]-1-benzopyran-
4,4’ -piperidine separated in the form of 1 precipitate. It was then fittered and washed with water,
'H NMR (DMSO- dg): §1.57-1.77 (4H, m, 2 x CHz); 2.19 (3K, 5, CH5); 2.28 (2H, t, J=9.9);.
246 (ZH, m, CHy); 2.76 {(2H, 5, CHa); 6.51 (2H, m, 2 x AdH); 7.26 (1H, m, Aty 7.74 (1H, d, J
=7.8 Hz); 13.28 (1H, s, OH),

Step IiI: (4)4-Amino-3,4-Difydro-spire-1 -methyl-2H-1-benzopyran-2 4 “piperidire
ditrifluroacteste(2TF4): To a solution of 34-Dibydro-4-(hydroxyitino)-1*-methyl-spico-[ 267
1-benzopyran-2 4°-piperidine {0.5g) in ethanol (10 wl) and ag, NaOH (3N, 10 ml), was added
Ni-Al alloy (0.75g). The suspension was then stirred at room temperature for 15h, Reaction
mixture was then fltered through a bed of celite end washed with ethans]. Bthano] was
evaporated and the residue was taken in THF ard treated with Bog agtihydride (.5 eq,}. The
degired compound wes then extracted in ethyl acetate. Organic layer was separated, dried over
anhydrous NexS0, and concemtrated in vactum to afford a residue. The residue wad dissolved in
dichloromehane ard treated with triffuoroacetis acid at room temperature for 24h, The solveat
anid triflucroacetic acid was evaporated imder vactum to afford the degied 4-Aming-3,4-
Dihydro-spire-1 *-methyl-28-1-benzopyran-2,4'-piperidine. 2TFA in quantitative yield,

'H NMR (MeOH- d.); 51.81-2.15 (SH, m, 2 x CHy & CE); 2,30 (1H, dd, J = 132 & 6.6 Hz,
CH); 2.84 (3H, 5, CE;); 3.07 (1H, m, CH); 3.25 (1H, m, CH); 3.41 (2H, m, CH); 4.61 (11, dd, J
=6.9 & 11.1 Hz, CH}; 6.96 (2H, m, 2 x ArH); 724 (IH, t, /= 7.5 ¥z, AcH); 7.37 (1H, d, /= 8.3
Hz).
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Step IV: (1) 1-(3,4-Dikydro-1'-(methyl)spire—{ 21-1-benzopyran-2, 4 -piperidime ] -4 -y1}-3-
(isequinoline-3-yl)urea :A solution of phenyl N-(3-isoquinolimyl)carbatnate {1 mmob) and 4-
Amthﬂ-Di]wdm—spim—l’-mﬂhbeH—l-bmznpymn-ﬂﬂ’-pipﬁddinﬁ.lﬁﬂ {1 mmol)in
DMSO was stirred in the presence of & base suck as triethylamine (2 mmol). Few drops of water
were gdded in the reaciion mixture. The destred urea precipitated, Gliered and washed with
water,

"HNMR (MeOH- d3); §1.62-1 87 (SH, m, 2 x CHy & CH); 2.12-2.34 (SH, m, 2 x CH & CH,);
2.56 (31, m, CH & CH); 5.08 (1H, dd, J= 6.6 & 10.8 Hz, CH); 6.73 (1H, &, J = 8.4 Hz, ArH};
6.84 (LH, t, J= 7.8 Hz, ArH); 7.08 (1H, t, /= 7.5 Hz, ArHY; 7.29 (1H, 4, /= 7.8 Hz, ArH); 7,59
(IH,t, /=78 Hz, ArH); 7.78 (}H, d, /= 7.5 Hz, ArH); 7.34 (1H, d, 7= 6.3 Hz, ArH); .00 {11,
d,/=7.5 Hz, ArH}; 8.36 (1H, &, J= 6.0 Hz, AtH); 9,13 (1H, 5, AH}. Melting point: 130°C; IR
(KBr): 3341, 1698, 1551, 1234, 757.

The compounds ir Examples 2 were prepared according to the method described in Exampte 3"
using substrates appropriately substituted at R'-R2,

Example 2: 3)1-(2".3. 3°.4, 5°.4"-Hexahydrospiro-{25-1-benzopyran-2 4" -pyren]-4-¥1}-3-
{isoquinoling-5-yiurea

0

A

HN N
a 0
Step I+ 2,3, 3°4, ¥, 6 “Hexahydrospire-[2H]- i -benzopyron-2.4 -{4Hlpyran4-one
Step I 2,3, 3.4, 3,6 "-Hexahydro-4-thydroxyimine)-spira-L2H] -1 -benzopyran-2,4 - [4H] pyran.
Srep IN: (x}4-Amino-2°.3,3'4, 5 ‘,6'—37&::&@:&-@#&—{2&?-_1 -berzopyran-2,4 -[4H}-pyran. ‘H
NMR (CDCL;): £1.68— 1.96 (7H, m); 2.17 (1H, dd, J= 6.3 & 13.2 Hz); 3.76 — 3.88 (3H, m);

3.98—4.14 (2 H, m); 6.91 (1H, d,.7=8.1 Hz); 6.9 (1H, {, /= 6.0 Hz); 7.21 (1H, 1, /= 6.9 Hz);
7.4% (1H, d, 7.8 Hz).
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StepIV: (®)I-(2°3, 3'4, 56 '-Hexafmfm&pfm-ﬂﬂﬂflbempymn-z#’-Wgn}.;j.yﬂ.g-
fisoquinoline-5-ylureq

"HNMR (CDCl): 55.72 - 135 (SH, m); 2.28 (IH, dd, J=6.6 & 13.5 Hz); 3.61 — 3.79 (41, m};
305 (iH, m); 6,87 (14, d, S~ 8.1 Hz); 6.9 (1H, 1, /= 7.2 Hz; 7.01 (I, &, J= 8.4 Hz: 7.19
(H, & J=7.5Hz); 7.35 (1H, d, J= 7.8 Hz); 7.63 (1H, 4, J=7.5 He); 7.77 (L, d, /= .1 Hz);
793 (1H, d, /= 6.3 Hz); 836 (1H, d, J="7.5 Hz); 8.55 (1H, d, /= 5.7 Hz); 8.73 (11, 5); 9.29
(LH, 8); Melting poini: 220°C; IR (KBr): 3323, 1635, 1560, 1483, 1236, 753,

Step i: 3, 4-Dikiydro-spivef2H-i-benzopyran-2,1 “oypelobuiane-d-one] © A solution of 2'-hydroxy
acetophenone (10 mmol}, cyclobutanone (10-20 mmol} and pyrmolidine (20 mmel} in methanol
was stirred at room tempetature for 15h, The solveni was removed under vacuum, The residue
was dissolved in ethy] acetate and waghed with 68 HCI. Drganic layer was separated, dried over
anhydrous Nay80y and concentrated in vagoum 1o afford the crude procuct which, on
purification by column chromatography afforded the dasired product a5 yellow oil,

'H NMR (CDCh): 51.66 — 1.79 (1H, m); 1.86 - 1.99 {14, m); 2.13 - 2.25 (2H, m); 2.28 - 2,39
(2H, re); 2.9 (2H, s); 6.96 —7.02 (2H, m); T48 (1H, 1, 7="7.5 Hz); 7.85(1H, d, J= 7.8 Hz),

Step H: 3,4-Difiydro-4-(hydroxyim ing)-spiro[2H-1-benzopyran-2, I ‘<cyclobutane 2} - »wan
synihesized using the process described in Step-Tl of Example 1

"HNMR (CDCL): §1.70— 1,79 (1EL, m); 1.82 - 1.97 (1H, m}); 2,07 - 2,15 {2, mY; 2,22 -2.37
{(ZH, m); 3.07 (24, s); 6.89 - 6.95 (ZH, m}; 7.25 - 7.30 (2H, m), 7.77 (1H, d, 7= 8.1 Hz).
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Svep IT; () 4-Amino-3,4-dibydro-spirof2H-1-benzopyran-2,{ ‘cyclobutans] hydrochiaride : was
synthesizes using the process 18 described in Step-IIf of Example 1
'HNMR (DMSO-d;): & 1.67-2.36 (8H, m); 4,57 (1H, m); 6.85 (1H, d, J = 8.1 Hz); 6.98 (1H, 1, J
= 8.1 Hz); 7.26 (1H, d, /= 8.4 Hz); 7.59 (IH, d,./= 7.5 He); £.73 (3H, b).
This amine was resolved using R and S-mandelic acid in acetonitrite to give (<) 4-Amino-3,4-
dihydso-spiro-2H-1-benzopyran-2, 1’ cyclobutane and {+) 4-Amino.3,4-dihycro-spiro-2H-1-
benzopyran-2,1'eyclobutane respectively.
'H NMR {DMSQ-dy) for (-} amine: &1.56-1,82 (3H, m); 1.93-2.14 (3H, m); 2.24-2.36 (2H, mk
3.85-3.89 (1H, m); 6,70 (1H, d, /= 8.1 Hz), 6.84 (IF, t, J= §.) Hz); 7.06 (1H, t, J=38.4 Hz);
1.50(1H, d, /= 7.5 Hz). This compound hag X-configuration [Ref. Terrahedron 55 (1999) 7555-
7562
"H NMR (DMSO-~dg) for (+) amine: £1.58-1.82 (3K, m); 1.97-2.16 (3H, m); 2.24-2.36 (2H, m);
3.39-3.94 (1H, m); 6.70 (1H, d,J= 8.1 Hz); 6.85 (1H, 1, /= 8,1 Hz); 7.07 (1H, t, J= 8.4 Hz);
1.50{1H, d,.J=17.5 Hz). This compound kas S-configuration [Ref, Tetrahedron 35 (1909 7555 -
7562]

Srep IV: (%) I-(3,4-Dikydro-spiref2H-1-benzopyrem-2,1 ~cyclobutan]-4-y1)-3-(isoquinatin-5-
¥urea : was syathesizes using the process as described in Step-TV of Example 1.

"H NMR (DMSO-dg): §1.73 — 1.97 (3H, m); 2.15—2.32 (4H, m); 242 (1H, m); 5.02 (I1H, m);
6.82 (1H, d, /= 7.8 Hz}; 6.93 (1H, L, J= 6.9 Hy); 704 (1H, d, J= 8.1 Hz); 728 {1H, 1, J= 7.2
Hz). 7.31 (1, d, J=7.2 Hz); 7.62 (1H, t,.7= 7.5 Hz); 7.77 (JFL d,J = 8.1 Hz); 7.94 (1H, d, J=
4.0 Hz); 8.39 (1H, d, J="7.5 Hz); 8.56 (1K, d, J = 6.0 Hz); §.74 (iH, s); 9.29 (1H, 5); Melting
Point: 246°C; IR, (KBr): 3326, 3277, 1627, 1563, 1239, 752.

{£) 4-Amino-3,4-jihydro-spiro[2H- 1 -benzopyran-2,1 "tyclobutane] kydrochloride were resolved
ag described in Step HI of Example 3, and were reacted with the appropriate carbamate to form
the compounds deseribed in Example 4 and Exgmple 5
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'H MR, (DMBO-dg) for hydrochloride salt : £1.72 198 (3H, m); 2.08-2,50 (5H, m); 5.03
(iR, mY, 6,80 (tH, 4, /= 8.1 Hz); 691 (1H, t,J="7.2 Hz}; 7.14 (1H, t, /= 7.5 Ha}; 7.29 (11, 4,
J=75Hz), 7.59 (1H, bm); 7.93 (IH, £, /= 8.1 Hz); B.10(1H, d, J=7.8 Hz); 8.72 (3H, i),
9.60(1H, s); 9.80{1H, 5}

'H NMR (DMSO-d5) for sulfate salt ; 1,72 - 2.00 (3H, m); 2,08~ 2,50 (5H, m); 5.02 (1H, m):
681 (IH, &,.7=8.1 Hz); 6.93 (1K, 1, J = 7.2 Hz); 7.10-7.18 (2H, m); 7.30 (1H, , /= 6.8 Ha);
T.96(1H, t, J=8.1 Hz); 8.15 (1M, d, J= 7.8 Hz); 8.44 (1H, d, J= 6.3 Hz); 3.66 (1H, d,J="73
Hz); 8.73 {1H, d, J= 6.3 Hz): 9.10 (LH, £); 9.83 {1H, 5)

IR (KBr): 3275, 3072, 2026, 1643, 1556, 1315, 1276, 1179, 1037, 866, BOS, 755,

[0]®= +54 to + 57°(c = 1, methano])

Example 5: (-} {3,4-Dibydro-sniro-[2H-1-benzepyran-2,1°
yijmrea

'HNMR (DMSO-d} fior hydrochloride salt : §1.72 ~1.98 (3H, m); 2.08— 2.50 {SH, m); 5.03
(1H, m); 6.80 (1H, d, J= 8,1 Hz); 6.91 {IH, t, J= 72 Hz); 7.14 (1H, t, J= 7.5 Hx); 7.29 (1K, d,
J="7.5Hz); 7.59 {1H, bm); 7.93 (1} 1, F= 8.1 Hz); 8.10 (1H, 4, J= 7.8 Hz); .72 (38, bm),
5.60 (tH, 5); 9.80 (1H, 5)

"H NMR (DMSO-di) for sulfate salt : §1.72 - 2.00 (3H, m}; 2.08- 2.50 (SH, m); 5.02 (1H, m);
681 (1H, 4,F=8.1 Hz); 6.93 (1K, 1, /=72 Hz); 7.10-7.18 (2H, w); 7.30 (1H, d, /= 6.5 Hz);
7.96 (15, 1, /= 8.1 He); 8.15(1H, d, J= 7.8 Hz); 8.44 (1H, d,/= 6.3 Hz); 8.66 {1H, d, /= 7.8
Hz); 8.73 (1H, 4, /= 6.3 Hz); 5.10 (1H, 5); 9.83 (1H, 5)

IR {KBx): 3275, 3072, 2926, 1643, 1556, 1315, 1276, 1179, 1037, 866, 835, 755.

[eF= +34 to+ 57%c = 1, methanol)

Exaraples 6 to 30 were prepared according to the method desgribed in Example 3,using an
appropmiately subshituted carbameate.

Bxample 6: (£) 143, 4-dikvdio-spiro] 2H-1-beazopyran-2.1 "—eyclobutane]-duyl)-3-(8-
ghloroisoquinelin-5-y urea

-43 -
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' NMR (DMSO-dy): §1.71-1.98 (3H, m); 2.10 - 2.45 (SH, m); 5.02 (1H, m}; 6,82 (1H, 4, J=
B.4 Hz); 6.92 (1H, 1, /= 6.9 Hz); 7.07 (IH, d, J=8.1 Hz); 717 (1H,1, J=7.2 Hz); 7.3! (1H, &, J
=7.5 Hz); 7.77 (1H, d, 7= 7.5 Hz); 8.02 (1H, ¢, J= 6.0 Hz); 8.38 (1H, d, J = 8.4 Hz); 8.72 (1H,
d, J=6.0 Hz}; 8.85 (1H, s} 9.53 (1H, s, IR {KBr) (em”"): 5308, 2087, 2942, 1633, 1570, 1483,
1373, 1311, 1269, 1243, 830, 752: MS (M™+1): 394.1

liscquinotin-5-yl

'"E NMR (DMSO-ds); §1.69 - 1.96 (3H, m); 2.12 — 2.45 {SH, m), 2.64 (3H, s); 5.01 (1H, m);
681 {IH, d,.J=8.1 Hz); 6.92 (1H,1,7="7.5 Hz}: 7.03 (1H, d, J=8.1 Hz); 7.I8 {1H, 1, J=§ 4
Hz); 7.30 (1H, d, J = 7.8 Hz); 7.53 (iH, 1,.7= 8.1 Hz); 7.70 (IH, 4, J=8.1 Hx); 8.33 ¢1H, d,J=
7.8 Hz); 8.64 (1H, 5); 9.18 {1H, s); TR (KBr} (cm™): 3309, 1627, 1565, 1238; MS (M™+1): 374.1

Examnpie 8- (+3 1 j
methylisoquinolin-S-yilega

'HNMR (DMSO0-ds): §1.72 = 1.96 (3H, m); 2.15 - 243 (5H, m); 2.89 (3H, 5); 5.02 (IH, m);
6.81 (IH, d, J=7.5 Hz); 692 (1, t, /=7.2 Hz); 7.04 (1H, d, /= 8.1 Hz); 7.18 (14, £, J=5.7
Hz); 7.30 (1H, d, J=7.2 Hz), 7.61 (18, 1, J= 7.5 Hz), 7.79 (1H, d, = 6.3 Hz); 7.86 (1H, d, J =
8.1 Hz); 836 (1H, 4, J= 8.4 Hz); 8,39 (1H, d, J= 5.7 Hz); 8.69 (1H, ) IR (KBr) {cm™*}: 3308,
1631, 1560, 1233; MS (M'+1): 3742

le 9 &) 1-{3.4-Dik -spiro|2H-1-henz -2, 17-cycla £ ]-d4-yIi-3-
oxok inplin-5- f )

This compound was synthesized by oxidizing {+}1-(3,4-Dihydra-gpiro[ZH-1-benzopyrsn-2,1°-
¢yclobuian]-4-y1)-3-(isoquinolin-3-yljurea (example 3) vsing metachloroperbenzoic acid {3.0 eg)
in chloroform or dichloromethane at room temperatue.

"H NMR (DMSO-ds): 51,73~ 1.97 (34, m); 2,15 - 2.42 (SH, m); 5.02 (1H, m); 6.78 (1K, d, /=
7.8 Hz), 6.93 (14, t, /= 6.9 Hz); 7.18 {1H, /= 7.2 Hz); 7.24 (iH, 4, /= 8,1 Hz); 7.39 - 7.63
(3H, m); 7.78 (1H, m); 8.00— 8.21 (4H, m); $.94 {1H, 5).

T
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Ezample 10; (1) 113_,4—&]_1}.!11_1’0@' i iﬁll-bmmmr-cgc!nbutmeli-gl 32
oxoisoquinglin-3-yljurea : :

Thig compound was synthesized by ouidizing (-)1-(3,4-Dihydto-spirof2H-1-benzopyran-2,1°-

cyelebutan]-4-yl)-3-{isoquinclin-5-yl}urea (example 4) vsing metachloroperbenzoic acid (3.0 e}

in chloroform or dichloromethane at room femperature.

"H NMR (DMS0-d5): §1.73=1.97 (3H, m); 2.15 — 242 (5H, in); 5.02 (3, m); 6,78 (1H, &,J =
7.8 Hz); 6.93 (1H, t, /= 6.9 Hz); 7.18 (1H, t, J= 7.2 Hz); 7.24 (1H, d, 7= 8.1 Hz); 7.39 - 7.63
(3H, m); 7.78 (1H, m); 8.00 - 8.21 (4H, m); 8.94 {1H, 5).

Example 11: {4 (3 4-Dihvd:o-gpiro

'HNMR. (DMSO- dg): §1.70-1.98 (3H, m); 2.13 - 2.39 {5H, m}; 5.01 (1H, m); 6.80 (1H, &, I =
7.5Hz), 6.90(tH, t. 1 = 7.2Hz); 7.19 (2H, dd, T = 7.5. Hz); 7.39 (IH, d, T = 3.4 Hz); 7.62 (1K, 4,
§=8.4 Hz); $.04 (11, 3,}; 10.73 (1H, 5,); IR (KB (cm™: 3310, 3272, 1654, 1563, 1233; MS
(M*+1): 399.20

le 12: (&
henzothinzol-Z2-yvinwea

"H NMR (DMSO- de): & 1,75-1.98 (3H, m); 2.06-2.34 (5K, m); 3.824,17 (3H, 5); 4.99 (15, m);
6.65-6.96 (3H, m); 7.10-7.34 (4H, 1); 7.68-7.79 (1H, m), 7.97-8.07 (1H, 5); 3.66-8.78 (1H, s);
IR (KBr) (cm™y; 3359, 3278, 1640, 1551, 1234; M8 (M*+1): 363.24

'HNMR (DMSO- dg): 6 1.75-1.98 (3H, m); 2.06-2.34 (5H, m); 3.82-4.17 (3H, 5); 4.59 (1 H, m);
6.65-6.96 (3H, m}; 7.10-7.34 (4H, m); 7.68-7.79 (1H, m); 7.97-8.07 (1H, s5); §.66-8.78 (1H, 8);
IR (KBr) (em’*): 3359, 3278, 1649, 1551, 1234; MS (M'+1): 36324

.45
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le 14: {£)1-{3.4-Dih
1,3 iazol-2-y

'HNMR (DMSO- de): 6 1.65-2.03 (3H, m); 2.04-2.47 (SH, m}3.79 (3H, s); 5.02 (IK, fw); 6.76-
686 (1M, &, S =7.2 Hz); 6.87—7.05 (2H, 1, J= 103 Hz); 7.06-7.38 (3H, m); 7.44-7.65 (2H,
m);10,32-10.73(1H, bs}; TR (KBr) (em™"): 3354, 1677,1577, 1470, 1239

M8 (M'+1Y: 396.18

'HNMR (DMSO- de): 81.65-1,98 (3H, m); 2.05-2.47 (SH, m); 4.09— 4.25 (311, 5); 4,93 5.07
{LH, m); 6.61-6.76 (1, d, /= 8.1 Hz); 6.77- 6,81 (1H, 4, J/=B.1 Hz); 6.86 — 6.98 (1H, £, /= 7.5
Hz); 7.08 — 7.23 (2L, m); 7.24-7.36 (2, d, J = 7.5 Ha);7.48 — 7.56(2H, d, J= 6.6 Hz); 8.18 —
8.26'(1H, s); 8.52-8.64 (1K, s); IR (KBr) (em™): 3317, 1628, 1566, 1239, MS (M'+1): 363,39+

1,3.4-thia dj?l:ﬂnl—?-]l_’] nores

"H NMR (DMSO- di): §1.23-1.44 (9H, s); 1,65-1.98 (3H, m}; 2.03-2.47(5H, m); 4.90— 5.05
(1, m); 6.74-6.83 (1H, d, J= 7.8 Hlz); 6.84-6.93 (1H, t, /= 7.3 Hz); 6.94-7.04 ({H, m}; 7.1 1~
7.23 (1H, m); 10.59-10.98 (14, bs); IR (KBr) (cm'): 3385,1697, 1521, 1453,1238; MS (M*+1):
173,14

tromophenyi -1 LJthiazol-2-yl]omea

"H NMR (DMS0- dg): 61.64—2.02 {35, m); 2.04-2.35 {SH, m); 4.94—5.09 (1H, m);

6.75-6 84 (1H, &, .7 = 7.5 Hz); 6.86-7.01 (2H, m); 7.12-7.28 (2H, m}; 7.53-7.68 (JH, d, F= 9.9
Hz}; 7.74-7 839 (2H, m); 10.32-10.6% (1H, bs); IR (KBr) (cm "): 3335, 1641, 1555, 1233; MS
(M+1); 468,16
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'HNMR (DMSO- ds): & 1.68-2.03 (3H, m); 2.04-2.32 (4H, m); 2.34-2.44 (4H, m); 4.92-5.09
(IH, m);6.72-6.86 (1H, d, J= 7.8 Hz); 6.88-6.97 (1H, m); 7.08-7.30 (4H, m); 7.43-7.58 (1H,
m); 7.61-7.76 (1H, s); 10.48-10, 63 (1H, bs); IR (KBr) (cm™): 3331, 1673, 1527, 1237; MS
(M*+1): 380.12

le 19: (#)1-(3.4-Dihvdro-spiro]2.H-1-benzo -2,1"<<cyclo e]-4-vyl 1-acetyl-1H-
indazol-5-ylurea

'H NMR (DMSO- ds): 6 1.66-2.04 (3H, m); 2.06-2.43 (5H, m); 2.66-2.78 (3H, 5) 4.93-5.09
(1H, m); 6.75- 6.86 (2H, d, J=17.8 Hz); 6.88-6.98 ( 1H, t, /=69 Hz ); 7.13~ 7.22 (1H, m);
725-7.34 (1H, d, J= 6.9 Hz ); 7.45-7.60 (1H, t, /= 7.8 Hz); 7.82- .97 (2H, 1, J= 9.1 Hz); 8.39
- 8.47 (IH, s); 8.95-9.07 (1H, 5); IR (KBr) (cm™): 3328, 1734, 1633, 1562, 1239; MS (M*+1):
391.16

Example 20; (£)1-(3.4-Dihydro-spiro[2H-1-benzopyran-2, I '-cyclobutane]-4-y1)-3-(thienof2.3-c]

'H NMR (DMSO- dg): 6 1.50-2.02 (3H, m ); 2.03~2.39 (SH, m); 4.86-5.09 (1H, m); 6.60-7.05
(3H, m); 7.08-7.45 (2H, m); 7.65-7.89 (14, s); 7.90-8.15 (1H, s); 8.44-8.68 (1H, s ); 8.90-9.39
(2H, d); IR (KBr) (cm™): 3335, 1686, 1543, 1233; MS (M*+1): 366.35

Example 21: (+}1-(3.4-Dihydro-spiro[2£-1-benzopyran-2. 1’ -cyclobutane]-4-yI)-3-([5<(4-
henyl)-1,3.4-thiadiazol-2-yl}-Jurea

"H NMR (DMSO- ds): 61.60-2.05 (3H, m); 2.07-2.38 (5H, m); 4.92-5.13 (1H, m); 6.71-6.86
(1H,d, J=7.2 Hz); 6.87~6.98 (1H, t, J= 8.4 Hz); 7.02-7.27 (3H, m ); 7.64- 7.78 (2H, d, J=
8.4 Hz); 7.79=7.96 (2H, d, J = 7.8 Hz); 10.94-11.12 (1H, bs ); IR (KBr)

(cm™): 3390, 1701, 1448, 1240; MS (M*+1): 471.27

mple 22; (+)1-(3.4-Dih iro[2H- 1 -benzo; -2.1'c e]-4-yl)-3 -
dimethylpyrimidin-2-
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'H NMR (DMSO- d): & 1.62-2.03 (3H, m); 2.05-2.37 (11H, s ); 4.98-5.15 (1H, m); 6.66-6.97
(3H, m); 7.05-7.36 (2H, m ); 9.55 - 9.86 (2H, bs ); IR (KBr) (cm™): 3223, 1681, 1533, 1235;

MS (M'+1): 339.20

Example 23; ()1-(3.4-Dih iro[24-1-benzo; 1’-cyciobatane]-4-vl)-3-(5~-chlorg-1.3-
benzoxazol-2-yDurea

'H NMR (DMSO- dg): & 1.63-1.91 ( 3H, m); 1.92-2.39 (5H, m); 5.03-5.21 (1H, m) 6.73-6.87
(1H, d, J= 7.8 Hz); 6.88-6.97 (1H, m); 7.09-7.33 (3H, m); 7.46-7.68 (2H, m); 8.52~8.67 (1H,
d, J=8.4Hz); 11.28 — 11.52 (1H, bs); IR (KBr) (cm™): 3235, 1636, 1557, 1250; MS (M"+1):
384.25

Example 24: (£)1«3,4-Dihydrg-spiro[2H-1 -2.1’-cyclobutane]-4-y1)-3 4-
nitrophenyl)-1.3 4-thiadiazol-2-ylJurea

'H NMR (DMSO- dg): & 1.62-2.03 (3H, m); 2.05-2.34 (5H, m); 4.92-5.18 (1H, m); 6.64— 7:01
(2H, m); 7.03-7.37 (3H, m); 8.06 — 8.52 ( 4H, m); 11.08-11.37 (1H, bs )
IR (KBr) (cm™): 3389, 1701, 1586, 1231; MS (M'+1): 436.12

Example 25: (¥)}1-(3.4-Dihydro-spiro{2H-1- -2.1’-cyclobutane]-4-yi)-3-(2-
furyimethyljurca

'H NMR (DMSO- dg): § 1.60-1.91 (3H, m); 1.95-2.37 (5H, m); 4.13-4.38 (2H, s); 4.81-4.99
(1H,m ); 6.18-6.27 (1H, 5 ); 6.28— .49 (3H, m); 6.69—6.78 (1H, d, J=7.2 Hz); 6.70-6.94 (1H, t,
J=69Hz); 7.16-7.23 (2H, m ); 7.54-7.65 (1H, 5); IR (KBr) (cm'): 3339, 1621, 1483, 1241;
MS (M*+1): 313.24

Example 26: (3) 1-(3.4-Dihydrospiro[2H-1-benzopyran-2.1'~cyclobutan]-4-yl)-3<{quinglin-5-y])
urga
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'H NMR (DMSO- dg): §1.70-1.97 (3H, m); 2.12-2.57 (SH, m); 5.02 (1H, m); 6.81 (1H, d,J =
8.1 Hz); 6.90 — 6.99 (2H, m); 7.18 (1H, t, J = 7.5 Hz); 7.31 (1H, d, J = 7.2 Hz); 7.58 (1H, dd, ] =
3.9 & 8.4 Hz); 7.71 (2H, m); 8.14 (1H, m); 8.50 (1H, d, J = 8.7 Hz); 8.75 (1H, 5); 8.91 (1H,
m).IR (KBr) {cm™): 3327, 1629, 1560, 1234.MS (M'+1): 360.24.

' NMR (DMSO- dg): §1.70-1.98 (3H, m); 2.12 - 2.57 (SH, m); 5.03 (1H, m); 6.82 (1H,d, I =
8.1 Hz); 6.93 (1H, t, } =7.8 Hz); 7.04 (11, d, J = 8.7 Hz); 7.18 (1H, t, J = 7.5 Hz); 7.32 (1H, 4, ]
=72Hz); 7.60 (1H, d, ] = 8.1 Hz); 7.72 (1H, 1, ] = 8.1 Hz); 7.80 (1H, d, J = 6.0 Hz); 8.23 (1H,
d.J=7.5 Hz); 8.51 (1H, d, ] = 5.7 Hz); 9.00 (1H, 5); 9.52 (1H, s).IR (KBr) (cm™): 3310, 3272,

1634, 1563, 1233.M3 (M+1): 360.20.

Example 28: N-2.1.3-benzothiadiazol-4-y1-N'-3,3'.4.4'- I -
cyclobutan]-4-ylurea (N-2.1.3-benzothiadiazol-4-yl-N'-3,4-dihydro-2H-spirofc! ene-2.1'-
gyclobutan]-4-ylurea)

'H NMR (DMSO- dg): 61.70-1.97 (3, m); 2.10-2.57 (SH, m); 5.00 (1H, m); 6.80 (1H, d, J=
7.8 Hz); 6.90 (1H, t,J= 6.9 Hz); 7.17 (1H, t, J= 6.9 Hz); 7.26 (1H, d, J=7.2 Hz); 7.32 (1H. 4,
J=8.1 Hz); 7.50-7.60 (2H, m); 8.07 (1H], d, J= 6.0 Hz); 9.35 (1H, 5).

IR (KBr) (cm™): 3377, 3312, 3288, 1665, 1555, 1239; MS (M'-1): 349.11.

This compound was preparcd by the same method as described in the example 1 from 4-
amino-3,4-dihydrospiro[2 H-1-benzopyran-2,1’-cyclobutane] and phenyl 2,1,3-benzothiadiazol-
4-ylcarbamate, M.P. 241-242 °C.
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' NMR (DMSO- dg): & 1.70-1,96 (3H, m); 2.12 — 2.57 (5H, m); 5.03 (1H, m); 6.80 (1H, d,J =
7.8Hz); 6.90 (1H, t,J =69 Hz); 7.16 (1H, t, J= 6.6 Hz); 7.27 (1H, d,J= 6.9 Hz); 7.32 (IH, 4,
J=8.1 Hz); 7.54-7.70 (3H, m); 8.31 (1H, 4, J= 6.9 Hz); 9.22 (1H, 5). IR(KBr) (cm™): 3320,
1568, 1238, 750; MS (M"+1): 367.07.

2.1%¢ clobutan-4» Jurea (N'-(1-0x0-1,2-dihydroisoquinolin-5-yl}N-3 4-dih -2H-
spiro{chromene-2,1'-cyclobutan J-4-ylurea)

This compound was prepared by the same method as described in the cxample 1 from 4-amino-
3,4-dihydrospiro{2 H-1-benzopyran-2,1°’cyclobutane] and phenyl 1-oxo-1,2-
dihydroisoquinolin-5-ylcarbamate, m.p. >250 °C; 'H NMR (DMSO- dg): §1.70-1.96 (3H, m);
2.04 - 2.60 (SH, m); 4.98 (1H, m); 6.67 (1H, m); 6.74-6.82 (1H, m); 6.92-6.96 (1H, m);6.97-7.03
(1H,m); 7. 06-7.36 (3H, m); 7.38-7.50 (1H, m); 7.88 (1H, d, J=8.1 Hz); 8.25 (1H,d, /=7.8
Hz); 8.43 (1H, brs) 11.34 (1H, brs); IR (KBr) (cm 1y 3436, 1666, 1629, 1238; MS (M"*-1):.
374.35.

A solution of phenyl 3,4-dihydro-spiro[2H-1-benzopyran-2,1'-cyclobutan]-4-ylcarbamate (1
mmol) and 2<(amino methyl) pyridine (1 mmol) in dimethylsulfoxide was stirred at room
temperature in the presence of a base such as triethylamine (2 mmof). Few drops of water were
added in the reaction mixture. Product precipitated out, was filtercd and washed with water. It
was then purified by column chromatography to afford the desired urea as a white solid.

'H NMR (DMSO- dg): §1.70-1.97 (3H, m); 2.12-2.29 (SH, m); 4.30 (2H, d); 4.90 (1H, m); 6.47
(2H; t); 6.74 (1H, d, J= 7.2 Hz);6.85 (1H, d, ] = 7.5 Hz); 7.12 (2H, m); 7.37 (1H, m,); 7.70 (1H,
d, J=7.8 Hz); 7.46 (1H, d, J = 1.2 Hz); 8.52 (1H, 5); IR (KBr) (em™"): 3327, 1625, 1555, 1254;
MS (M*+1): 324.26.

The Examples 32 to 39 were prepared according to the method described in Example 31 using
appropriately substituted R®.
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Example 32: (£)143.4-Diln iro[2H-1-benzo: 2.1’-cyclobutane}-4-yl}-3 idin-2-
methylurea Co

"HNMR (DMSO- dg): §1.69 — 1.90 (3H, m); 2.00 - 2.36 (SH, m); 4.38(2H, d, J = 5.1 Hz); 4.90
(IH, m); 6.55 (2H, m); 6.75 (1H, d, T = 8.1 Hz); 6.85 (1H, t, J = 6.9 Hz); 7.14 (24, m.); 7.31 (2H,
m,); 7.78 (1H, t, J=6.3 Hz); 8.50 (1H, d); IR (KBr) (cm™): 3308, 1626, 1127, 1037, 751; MS
(M+1): 324.21

Example 33:1 4-Dihydrospiro(2H-1 -2,1’-cyclobutan]-4-y1)-3 1-(4-
trifl ethylpyridin-2-yl lidin-3-yl)urea

mi?‘,@"—@—c&

Clh

'H NMR (CDCL): 51.65 = 2.00 (5H, m); 2.08 — 2.44 (5H, m); 3.36 (1H, m); 3.52 2H, t, = 7.2.
Hz); 3.73 (1H, dd, J = 6.0 & 10.8 Hz); 4.47 (1H, m); 4.78 (1H, 4, = 9.0 Hz); 490 (1H, 4, J =
6.9 Hz); 5.08 (1H, m); 6.33 (1H, d, J = 8.7 Hz); 6.78 (1H, d, ] = 8.4 Hz); 6.83 (1H, 1, J = 7.8 H2),
7.11 (14, t, ¥ = 7.5 Hz); 7.20 (14, d, J = 72 Hz); 7.58 (1H, d, ] = 8.4 Hz); 8.35 (1H, 5). IR (KBr)
(cm™): 3400, 1633, 1613, 1328.MS (M'+1): 447.

Example 34: 1-((R)-3.4-Dihydrospiro[2H-1-benzo 2.1’-cyclobutan]-4-yl R-1<44-
trifluorometh idin-2-yl lidin-3-yDurea .

0 —
N -
HNJLEE —CFs

Con

"H NMR (DMSO- dq): 61.66 — 2.00 (5H, m); 2.08 — 2.32 (SH, m); 3.53 (2H, b); 3.67 (1H, m),
4.33 (1H, m); 4.90 (1H, m); 6.17 (1H, d, J = 9.0 Hz); 6.34 (1H,-d, J = 7.2 Hz); 6.60 (1H, d,J =
9.3 Hz); 6.75 (1H, d, = 8.1 Hz); 6.87 (1H, t, Y= 7.2 Hz); 7.11 (1H, d, J=7.5Hz); 7.17 (1H, d,J
= 8.1 Hz); 7.76 (1H, d, ] = 8.4 Hz); 8.40 (1H, s).IR (KBr) ’

(cm'): 3367, 1630, 1613, 1560, 1328, 1305, 1111.MS (M"+1): 447.1.
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xample 35: 1 3.4-Dihydrospi ~]1-benzo) -2,1’-cyclobutan]-4-y1)-3
ifluorometh: idin-2-yl lidin-3-yl}urea

o
oA OO
4

'H NMR (CDCL): §1.65 —2.26 (7H, m); 2.33 — 2.49 (3H, m); 3.41 (1H, m); 3.60 (2H, t, = 7.8
Hz); 3.82 (1H, dd, } =5.7 & 11.1 Hz); 4.43 - 4.60 (3H, m); 5.12 (1H, m); 6.39 (1H, d,J = 8.7
Hz); 6.80 (1H, d, J = 8.1 Hz); 6.86 (1H, t, I = 7.5 Hz); 7.12 —7.25 (2H, m); 7.62 (1H, dd, J = 2.7
& 8.7 Hz); 8.39 (1H, 5).JR (KBr) (cm™): 3349, 1631, 1613, 1562, 1521, 1328, 1110, 1079.MS
M+1): 447.

Example 36: 1- 3.4-Dihydrospiro[2H-1-benzo 2.1’ cyclobutan}-4-y1)-3-((:5)-1 {4-
trifluorom: idin-2-yl lidin-3-yl

migj:\’w@_a’

L

'H NMR (CDCly): §1.65 — 2.26 (7H, m); 2.33 - 2.49 (3H, m); 3.41 (1H, m); 3.61 (2H,1,7=7.8
Hz); 3.82 (1H, dd, J = 5.7 & 10.8 Hz); 4.44 — 4.60 (3H, m); 5.13 (1H, m); 6.38 (1H, d, J= 9.0
Hz); 6.80 (1H, d, J = 8.4 Hz); 6.88 (1H, t, J = 7.2 Hz); 7.12 ~ 7.25 (2H, m); 7.60 (1H, m); 8.38
(1H, 5).IR (KBr) (cm™): 3369, 1631, 1613, 1304, 1110, 1079.MS (M"+1); 447.

Example 37: 1((S)-3,4-Dihydrospiro[2H-1-benzopyran-2,1’-cyclobutan}-4-y1)-3-(pyridin-4-
yDmethyl urea

"H NMR (DMSO- ds): &1.69 — 1,90 (3H, m); 2.00 —2.36 (SH, m); 4.31 (2H, d, J = 4.8 Hz); 4.90
(1H, m); 6.54 (2H, m); 6.76 (1H, d, J = 8.1 Hz); 6.87 (1H, , J= 6.9 Hz); 7.12 (14, 4,1= 7.5
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He); 7.17 (1H, d, T = 8.4 Hz); 728 (2H, m); 7.52 (2H, m).IR (KBr} (cm™): 3370, 1630, 1115,
1063.MS (M'+13: 324.21.

triflupromethylbenzy!) vres

1
Hu/\©\
CCn 7

'H NMR {DMBO- d¢): §1.30 (2H, m); 2.08 (ZH, m}; 2.28 (2H, m); 4.36 (2K, dd); 4.89 (1H, m);
6. 49 (2H, dd, J = 7.2 Hz}; 6.74 (1H,d J=6.9 Hz); 6.86 (1H, ); 7.13 (2H, m); 7.15 {2H, &, J =
7.2Hz) 7.71 (2H, 4, J= 7.8 HzJIR (KBr) (em™'): 3351, 3306, 2543, 1627, 1574, 1455, 1421,
1236, 1120.M8 {(M'+1): 391.07.

Example 39: N-3 4-dihydrospiro[chromene-2,1"-cyclobuian]-4-ylpiperidine-1 -carboxamide

"H NMR (DMSO- de): 61.39-1.60 (m, TH), 165-1.90 (m, 4H), 2.01-2.18 (m, 4H), 2.20-2.36 (m,
4H), 4. 98 (1H, m); 6.73 (2H, dd, J = 6.3 Hz); 6,86 (1K, v); 7.10 {1H, m} IR (KBr) (cm™): 3318,
1618, 1528, 1235, 760,

The first step of Examples 40 to 62 were carrisd out using the procedure described in step I of
Example 3 with an appropriately substituted acetophenone. Step Il to IV were carried out by
following the procedure as desctibed in step I io IV in Exampile 1.

5D

Step I 3.4-Dikydro-6-methyl-4-oxo-spirof2H-I-benzogyran-2, 1 -cyclolwtane]
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'HNMR (CDCl): §1.24 - 146 (2H, m); 1.60 - 1.79 (4H, m); 1.82 (3H, s); 2.92 (2H, 5); 6.52
(1H,d, J= 8.4 Hz); 6.94 (1H, m); 7.08 (1H, 5),

Step II: 3,4-Dikydro-4-hydroxyimino-6-methyl-spirof2H-1-benzopyran-2,1'-cyclobutane]
'H NMR (DMSO-ds): 6 1.63-1.84 (2H, m); 1.93-2.14 (4H, m); 2.21 (3H, 5), 2.5 (2H, s), 6.77
(iH, d, J= 8.1Hz); 7.04 (1H, d, J=8.1Hz); 7.52 (1H, s); 11.23 (1K, s).

Step I11: (&) 4-Amino-3,4-dihydro-6-methyl-spiro[2H-1-benzopyran-2,1’-cyclobutane]
hydrochloride

'H NMR (DMSO-dq): 5 1.67 — 2.36 (11H, m); 4.50 (1H, m); 6.72 (1H, d, J = 8.1 Hz); 7.03 (1H,
d,J= 8.1 Hz); 7.46 (1H, s); 8.80 (3H, b).

Step IV: (&) 1-(3,4-Dihydro-6-methyl-spiro{2H-1-benzopyran-2, ! *-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl}urea

'H NMR (DMSO-ds): §1.71 — 1.94 (3H, m); 2.08 — 2.44 (SH, m); 2.22 (IH, 5); 4.98 (1H, m);
6.71 (1H, d, J = 7.8 Hz); 7.00 (1H, t, J= 10.5 Hz); 7.10 (1H, s); 7.63 (1H, t, /= 8.1 Hz); 7.76
(1H,d, J= 8.1 Hz); 7.93.(1H, d, /= 6.3 Hz); 8.39 (1H, 4, J= 7.2 Hz); 8.55 (1H, d, J= 6.0 Hz);
8.71 (1H, s); 9.29 (1H, s); IR (KBr) (cm™): 3341, 3276, 2935, 1668, 1576, 1566, 1495, 1220; MS
(M*+1): 375.1

Step I: 3,4-Dihydro-7-methyl-4-oxo-spiro[2H-1-benzopyran-2,1°-cyclobutane]

Step iI: 3,4-Dihydro-4-hydroxyimino-7-methyl-spiro{2H-1-benzopyran-2,1 '~cyclobutane]

'H NMR (DMSO-ds): &1.69-1,76 (2H, m); 1.93-2.14 (4H, m); 2.22 (3H, s), 2.88 (2H, ), 6.70
(2H, m); 7.57 (1H, d, J= 8.1Hz); 11.14 (1H, s).

Step iII: () 4-Amino-3,4-dihydro-7-methyl-spirof2H-1-benzopyran-2, 1 'cyclobutane]. HC!
'HNMR (bMSO-da): &1.65-2.30 (11H, m); 4.51 (1H, m); 6.67 (1H,s), 6.78 (1H,d, /= 8.5
Hz); 7.44 (1H, t, J=8.1 Hz); 8.69 (3H, b).
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Step IV: (<) 1-(3,4-Dihydro-7-methyl-spiro[2H-1-benzopyran-2,1 -cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea ‘

'HNMR (DMSO-d): §1.76 — 1.94 (3H, m); 2.13 ~ 2.44 (SH, m); 2.24 (3H, s); 4.97 (1H, m);
6.64(1H, s); 6.75 (1H, d, J= 7.8 Hz); 6.99 (1H, d, J = 8.1 Hz); 7.18 (IH, d, J = 7.8 Hz); 7.64
(1H, 1, J=8.1 Hz); 7.77 (1H, d,J = 8.1 Hz); 7.94 (1H, d, /= 6.0 Hz); 8.39 (1H, d, J= 7.2 Hz);
8.56 (1H, d, J= 6.0 Hz); 8.73 (14, s); 9.29 (1H, s); IR (KBr) (em™): 3324, 1625, 1560, 1233;
MS (M*+1): 374.2

Example 42: () 1{3.4- -fluo iro[2H-1 n-2,1’-cycl -3-y1)-3-
(isoquinolin-5-ylJurea

Step I 3,4-Dihydro-6-fluoro-4-oxo-spiro{2H-1-benzopyran-2, 1 *-cyclobutane]

'H NMR (CDCly): §1.66 — 1.80 (1H, m); 1.86 — 1.99 (1H, m); 2.13 - 2.21 (2H, m); 2.24 -2.39
(2H, m); 2.90 (2H, s}; 6.96 (1H, dd, /= 4.5 & 9.0 Hz); 7.20 (1H, 8 lines); 7.50 (1H, dd, /= 3.3
& 8.4 Hz). ’

Step 1I: 3,4-Dihydro-6-fluoro-4-hydroxyimino-spiro[2H-1-benzopyran-2,1 '<cyclobutane]

Step III: (=) 4-Amino-3, 4—dihj»dro-6-ﬂuaro-spirc.:[2H-1-be'nzopyram2,_ 1’<cyciobutane]

"H NMR (DMSO-d;): & 1.62— 2.56 (8H, m); 4.50 (1H, m); 6.85 (1H, m); 7.07 (IH,t,J=9.0
Hz); 7.46 (1H, dd, /= 9.0 Hz); 8.29 (2H, b).

Resolution of the racemate:

To a solution of () 4-Amino-3,4-dihydro-6-flucrospirof2H-1-benzopyran-2, 1’ <cyclobutane)
(2.42 mmol, 500 mg), in isopropy] alcohol (12 mI) was added a solution of R (-) mandelic acid
(2.18 mmol, 333 mg) and stirred for 12-24 h at room temperature. The precipitated solid was
filtcred, dried and neutralized with 2N NaOH to obtain (-) 4-amino-3,4-dihydro-6-fluoro-
spiro[2£/-1-benzopyran-2,1’-cyclobutane] amine as yellow oil (60 mg). HPLC purity : > 98 %,
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chiral purity > 98 %. To obtain (+) 4-Amino-3,4-dihydro-6-flusrospiro[2H-1-benzopyran-2,1°-
cyclobutane}, the same process as above was followed using S (+) ‘mandelic acid instead of R (-)
mandelic acid as the resolvinig agent.

Step IV: (&) 1-(3,4-Dihydro-6-fluoro-spirof2H-1-benzopyran-2,1 "-cyclobutane]-4-yi)-3-
{isoquinolin-5-ylurea

'H NMR (DMSO-ds): 51.70 — 1.96 (3H, m); 2.08 — 2.46 (5H, m); 5.00 (1H, m); 6.84 (1H, dd, J
=5.1 & 9.0 Hz); 7.00— 7.10 (3H, m); 7.64 (1H, t, J= 7.8 Hz); 7.78 (1H, d, /= 8.1 Hz); 7.94
(1H, d, J= 6.0 Hz); 8.36 (1H, d, J = 7.5 Hz); 8.56 (1H, d, J= 6.3 Hz); 8.77 (1H, 5); 9.29 (14, s);
IR (KBr) (cm™): 3315, 2937, 1633, 1567, 1487, 1212; MS (M"+1): 379.2; 'H NMR (DMSO-ds)
for hydrochloride salt: §1.69 — 1.94 (3H, m); 2.09 — 2.48 (5H, m); 5.01 (1H, m); 6.83 (1H.dd, J
=48 & 8.7 Hz); 6.99 —7.10 (2H, m); 7.62 (1H, m); 7.93 (1H, t,/=8.1 Hz); 8.10 (1H, d, J=8.1
Hz); 8.65 — 8.72 (3H, m); 9.54 — 9.59 (1H, m); 9.78 (18, d, J = 2.4 Hz); IR (KBr) (cm™: 3280,
2934, 2679, 1698, 1544, 1486, 1211, 813.

Example 43; () 1 Dihydro-6-fluoro-spiro[2H-1-benzo -2.1’-cyclobutane]-4-yl)-3-
(isoquinolip-5-yllurea

{-) 4-Amino-3,4-dihydro-6-fluoro-spiro[2H-1 -benzopyran-2,1’~cyclobutane] was reacted with

phenyl N-(5-isoquinolinyl)carbamate to form compound of Formula 43.

'H NMR (DMSO-d5): 61.73 ~ 1.95 (3H, m); 2.08 - 2.46 (SH, m); 4.66 (1H, m); 5.00 (1H, m);
6.84 (1H, dd, J= 5.1 & 9.0 Hz); 7.00 — 7.10 (3H, m); 7.64 (1H,1,/=7.8 Hz), 7.78 (1H,d,J=
8.1 Hz); 7.94 (14, 4, J = 6.0 Hz); 8.36 (1H,d, J= 7.5 Hz); 8.56 (1H, d, J= 6.3 Hz); 8.77 (1H, 5);
9.29 (1H, s); IR (KBr) (cm™"): 3367, 2934, 1642, 1552, 1489, 1211, 1169, 815; MS M'+1):;
379.2

+) 4-Amino-3,4-dihydro-6-fluoro-spiro[2H-1-benzopyran-2,1’cyclobutane] was reacted with
phenyl N~(5-isoquinolinyl)carbamate to form compound of Formula 44,
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"H NMR (DMSO-dg): 61.73 - 1.95 (3H, m); 2.08 - 2.46 (5H, m); 4.66 (1H, m); 5.01 (1H, m);
6.84 (1H, dd, /= 5.1 & 9.0 Hz); 7.00 - 7.10 (3H, m); 7.64 (1H, t, /= 7.8 Hz); 7.78 (1H,d,J=
8.1 Hz); 7.94 (1H, d, /= 6.0 Hz); 8.36 (1H, d, J= 7.5 Hz); 8.56 (1H, d, /= 6.3 Hz); 8.77 (1H, s);
9.29 (1H, s); IR (KBr) (em™): 3350, 2933, 1644, 1552, 1488, 1256, 1212, 1034, 815; MS
M*+1): 379.2 ‘

ample 45: (&) 1-(34-Dih hydroxy-spiro[2H-1-benzo -2,1’-cyclobutaneg]-4-yl)-3-
(isoguinolin-5-yl)urea
Step I: 3,4-Dikydro-6-hydroxy-4-oxo-spiro{2H-1-benzopyran-2, 1 '~cyclobutana]
'H NMR (DMSO-dq); 51.71 - 1.82 (2H, m); 2.04 -2.21 (41, m); 2.90 (2H, 5); 6.90 (1H, d, /=
9.0 Hz); 6.99 - 7.05 (2H, m); 9.40 (1H, s).

Step II: 3,4-Dihydro-6-hydroxy-4-hydroxyimino-spiro{2H-1-benzopyran-2, I '-cyclobutane]

Step III: (£) 4-Amino-3,4-dikydro-6-hydroxy-spiro[2H-I-benzopyran-2,1 '-cyclobutane]
'HNMR (DMSO-ds): &1.63 —2.56 (8H, m); 4.4 (1H, m); 6.62 (1H, d, J=8.1 Hz); 6.72 (1H, d,
J=8.1 Hz); 6.97 (1H, d, J = 8.4 Hz); 8.82 (3H, b); 9.22 (1K, s).

Step IV: (&) 1-(3, 4-Dihydro-6—hydrax}~spiro[2f{-l -benzopyran-2, 1 '-cyclobutane]-4-y1)-3-
(isoquinelin-5-yljurea

'"HNMR (DMSO-ds): 61.71 — 1.93 (3H, m); 2.08 —2.44 (SH, m); 4.66 (1H, m); 4.97 (1H, m);
6.54 - 6.64 (2H, m); 7.76 (1H, d, J= 8.1 Hz); 7.94 (1H, d, /= 6.3 Hz); 8.39 (1H, d, /= 6.9 Hz);
8.55 (1H, d, J= 6.3 Hz); 8.73 (1H, 5); 8.92 (1H, 5); 9.29 (1H, 5).

Step I: 7-Benzyloxy-3,4-dihydro-4-oxo-spire[2H-1-benzopyran-2, 1 '~cyclobutane]

'HNMR (CDCly): 61.66 — 1.79 (2H, m); 2.05 - 2,30 (4H, m); 2.88 (2H, s); 3.34 (3H, 8); 5.17
(2H, s); 6.64 (1H, d, J=2.1 Hz); 6.69 (1H, dd, /= 2.7 & 9.0 Hz); 7.30 — 7.48 (SH, m); 7.65 (1H,
d,J=8.7Hz).
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Step IT: 7-Benzyloxy-3, 4-dilwdro-4—hya‘rbrﬂnitnd—.spiro[ 2H-1-benzopyran-2, 1 '-cyclobutane]
Step IT: () 4-Amino-3,4~dikydro-7-hydroxy-spiro{2H-1-benzopyran-2, 1 "-cyclobutane]

This compound was prepared by hydrogenation of 7-Benzyloxy-3,4-Dihydro-4-hydroxyimino-
gpiro[2H-1-benzopyran-2,1°-cyclobutane] in presence of 10 % Pd/C in methano}. The amine was
isolated as hydrochloride salt.

'HNMR (DMSO-dq): §1.65—2.36 (8H, m); 4.45 (1H, m); 6.40 (1H, d, J= 8.4 Hz); 7.31-7.42
(2H, m); 8.50 (3H, b); 9.67 (1H, s5).

Step V: (x) 1-(3,4-Dihydro-7-hydroxy-spiro[{2H-1-benzopyran-2,1 '~cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea

'"H NMR (DMSO0-dq): §1.72 — 1.92 (3H, m); 2.08 — 2.38 (5H, m); 4.66 (1H, m); 4.90 (1H, m);
6.19 (1H, s); 6.36 (1H, d, J= 8.1 Hz); 6.92 (14, d, J = 8.1 Hz); 7.07 (1H, d, /= 8.4 Hz); 7.62
(IH, d, J="7.8 Hz); 7.75 (1H, d, J= 7.8 Hz); 7.93 (1, d, J= 6.3 Hz); 8.39 (1H, d, /= 7.8 Hz);
8.55 (1H, d, J = 6.0 Hz); 8.68 (14, s); 9.28 (1H, 5); 9.38 (1H, s).

IR (KBr) (cm™): 3304, 1622, 1563, 1109; MS (M"+1): 376.2

Example 47; (£) 1-(3.4-Dihydro-7-methoxy-spirg [2.H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(igoquinolin-S-yTurea

Step I 3,4-Dihydro-7-methoxy-4-oxo-spirof 2H-1-benzopyran-2,1 '~cyclobutane]

'H NMR (CDCly): §1.66 —1.76 (1H, m); 1.86 - 1.99 (1H, m); 2.12 -2.21 (2H, m); 2.27-2.38
(2H, m); 2.85 (2H, s); 3.84 (3H, s5); 6.42 (1H, d, J = 2.4 Hz); 6.56 (1H, dd, /=24 & 9.0 Hz);
7.80 (1H, d, J=9.0 Hz).

Step II 3,4-Dihydro-4-hydroxyimino-7-methoxy-spiro[2H-1-berzopyran-2, 1 '<yclobutane]

Step II: (%) 4-Amino-3,4-dihydro-7-methoxy-spiro{2H-1-benzopyran-2,1’-cyclobutane]

'H NMR (DMSO-ds): & 1.67 - 2.36 (8H, m); 4.57 (1H, m); 6.85 (1H, d, J = 8.1 Hz); 6.98 (1H, t,
J=8.1 Hz); 7.26 (1H, 4, /= 8.4 Hz); 7.59 (1H, 4, /= 7.5 Hz); 8.73 (3H, b).

Step IV: (£) 1-(3,4-Dihydro-7-methoxy-spiro{2H-1-benzopyran-2,1 "-cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea ;
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'HNMR (DMSO-ds): §1.72 - 1.94 (3H, m); 2.08 — 2.43 (SH, m); 4.94 (1H, m); 6.39 (14, s);
6.53 (1H, d, J= 9.0 Hz); 6.96 (1H, d, /= 7.8 Hz); 7.19 (1H, d, /= 8.4 Hz); 7.63 (1H, t, /= 7.2
Hz),7.76 (1H, d, J= 8.1 Hz); 7.93 (IH, d, /= 6.0 Hz); 8.38 (1H, d, J= 7.5 Hz); 8.55 (1H, 4, J =
5.7 Hz); 8.71 (14, s); 9.29 (1H, s); IR (KBr) (cm™): 3314, 1631, 1563; MS (M*+1): 390.1

Example 48: 1-(6.8-Difluoro-3.4-dihydro-spiro[2//-1-benzopyran-2,1°-cyclobutane}-4-y1)-3-

Step I 3,4-Dihydro-6,8-difluoro-4-oxo-spiro[2H-1-benzopyran-2, 1 "-cyclobutane]
'H NMR (DMSO- dg): & 1.71-1.87 (2H, m); 2.10-2.32 (4, m); 3.08 (2H, ); 7.30 (1H, m); 7.70
(1H, m).

Step II: 3,4-Dihydro-6,8-difluoro-4-hydroxyimino-spiro{2H-1-benzapyran-2, 1 ‘cyclobutane]
'H NMR (DMSO0-d;): & 1.69-1.86 (2H, m); 1.97-2.25 (4H, m); 2.99 (2H, s); 7.25-7.36 (2H, m);
11.71 (1H, s).

Step I1I: (£) 4-Amino-3,4-dihydro-6,8-difluorospiro{2H-1-benzopyran-2,1 -cyclobutane]
*HNMR (CDCl3): 6 1.62—2.56 (8H, m); 4.01 (1H, m); 6:73 (2H, m); 6.95 (14, d).

This compound was resolved by using both R (-) and S (+) mandelic acid in [PA as solvent. To a
solution of 6, 8-difluoro-3, 4-dihydro-spiro[chromene-2,1'-cyclobutan]-4-amine (1 mmol ) in
isopropyl alcohol at room temperature under stirring , Add a solution of R (-) mandelic acid in
IPA slowly within 10 mins under stirring, stir the reaction mass for 1-2 hrs at room temperature
and filter it to afford () 4-Amino-3,4-dihydro-6,8-difluorospiro[2H-1-benzopyran-2,1°-
cyclobutane] in 35-40% yield (wfw). Using 8 (+) mandelic acid the (+) enatiomer was obtained

similarly,

Step IV: (&) 1<(6,8-Difluoro-3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-y1)-3-
(isoquinolin-5-yljurea

'"H NMR (DMSO-ds): 6 1.70 — 1.96 (3H, m); 2.08 - 2.46 (5H, m); 5.03 (1H, m); 6.94 (1H, d, /=
9.0Hz), 7.11 (1H, d, J= 8.7 Hz); 7.21 (1H, t, J= 7.8 Hz); 7.60 (1H, t, J=7.5 Hz); 7.94 (1H, d, J

-59-

N



WO 2007/042906 PCT/TB2006/002814

=72 Hz); 8.33 (1H, d,J = 7.8 Hz); 8.56 (1H, d, J= 7.8 Hz); 8.79 (1H, 5); 9.29 (1H, s); IR (KBr)
(cm™): 3313, 2935, 1633, 1568, 1483, 1226; MS (M*+1); 397.1

Example 49; () 148 10-3.4-dih i .1 -2.1'cyclobutane]-4-y1}-3-
{isoquinolin-5-y[urea

Step 1: 8-Chloro-3,4-Dihydro-4-oxo-spiro[2H-1-berzopyran-2,1 -cyclobutane]

'H NMR (CDCly): 61.64 — 1.79 (1H, m); 1.90 - 2.05 (1H, w); 2.15 - 2.26 (2H, m); 2.34 - 2.48
(ZH, m); 2.94 (2H, 5); 6.94 (1H, t, J=8.4 Hz); 7.56 (1H, dd, /=15 & 7.8 Hz); 7.79 (1H,dd, J=
1.5 & 8.4 Hz).

Step II: 8-Chloro-3,4-Dihydro-4-hydroxyimino-spiro[2H-1 -benzopyran-2,1'~cyclobutane] "H
NMR (DMSO-ds): &1.69-1.86 (2H, m); 2.00-2.20 (4H, m); 2.99 (3H, 5), 6.94 (1H, t, J=78
Hz), 7.44 (1H, d, J = 8.1Hz); 7.70 (14, d, /= 8.1Hz), 11.53 (1H, s).

Step HT: (£) 4-Amino-8-chloro-3,4-dihydro-spirol. 2H-1-benzopyran-2,1 -cyclobutane] . HCl 'H
NMR (DMSO-d): & 1.68-2.03 (4H, m); 2.23 (2H, brm); 2.39-2.62 (2H, m), 4.64 (1H, m); 7.00
(1H,t, J= 7.5 Hz); 7.44 (1H, d, J= 7.5 Hz); 7.55 (1H, d, /=7.5 Hz); 8.72 (3H, b).

Step V: (&) 1-(8-Chloro-3,4~dihydro-spiro[2H-1 -benzopyran-2,1'-cyclobutane]-4-yi}-3-
(isoquinolin-5-ylJurea 'H NMR (DMSO-dg): §1.75 —2.45 (8H, m); 5.06 (1H, m); 6.93 (1H, t, J
=7.5 Hz); 7.10 (1H, d, J = 8.4 Hz); 7.27 (1H, d, /= 7.5 Hz); 7.33 (1H, d, J=7.5 Hz); 7.63 (1H,
t,J= 8.4 Hz); 7.78 (1H, d, J= 7.8 Hz); 7.94 (1H, d, J= 6.0 Hz); 8.37 (I, d, /= 7.5 Hz); 8.57
(1H,d,J=6.0 Hz); 8.78 (1H,s); 9.29 (1H, m).

le 50: (&) 13.4-Dih -6-fluoro-gpiro[2H-1- -2.1°-cyclobutane 1}-3-
(isoguinolin-3-yljurea

Step I 3,4-Dihydro-7-fluoro-4-oxo-spiro[2H-1 -benzopyran-2,1’-cyclobutane]
'H NMR (CDC): §1.64 — 1.80 (1H, m); 1.88 — 2.01 (1H, m); 2.13 - 2.23 (2H, m); 2.27 - 2.40
(2H, m); 2.89 (2H, s); 6.66 - 6,74 (2H, m); 7.84-7.89 (1H, dd, /= 6.9 & 8.7 Hz).

Step II: 3,4-Dihydro- 7-flucro-4-hydroxyimino-spiro[2H-1-berzopyran-2,1 *-cyclobutane]
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'HNMR (DMSO-dg): 51.69-1.86 (2H, m); 1:97-2.19 (4H, m); 2.94 (2H, 5); 6.79 (2H, m); 7.75
(1H,t,J= 8.8 Hz); 11.31 (14, 5).

Step II: (x) 4-Amino-3,4-dikydro-7-fluoro-spiro[2H-1-benzopyran-2,1 -cyclobutane]

'H NMR (DMSO-ds): §1.63 - 2.06 (4H, m); 2.14-2.20 (2H,m); 2.29-2.39 (1H,m); 2.50-2.59
(IHm); 4.55 (1H, m); 6.75 (1H, dd, J= 8.1 Hz); 6.85 (1H, t, J = 8.1 Hz); 7.68 (IH, m); 8.82
(GH, b).

Step IV: (&} 1-(3,4-Dihydro-7-fluoro-spiro[2H-1-benzapyran-2, 1 'cyclobutane] -4-yl)-3-
(isoquinolin-S<yljurea

'H NMR (DMS0-ds): 51.70 ~ 1.98 (3H, m); 2.16 — 2.48 (SH, m); 4.99 (1H, m); 6.68 (1H, dd, J
=24 & 10.5 Hz); 6.78 (1H, t,J=2.7 & 8.4 Hz); 7.07 (1H, d, J= 8.4 Hz); 7.33 (1H, , J= 7.8
Hz); 7.66 (1H, t, J = 7.5 Hz); 7.80 (1H, d, /= 7.5 Hz); 7.98 (1H, d, /= 6.0 Hz); 8.39 (1H, d, J=
7.5 Hz); 8.57 (1H, d, J = 6.0 Hz); 8.79 (1H, s); 9.33 (1H, s).

The hydrochioride salt was prepared using ethyl acetate saturated with hydrochloric acid.

"H NMR (DMSO-dg) for hydrochloride salt: §1.70 - 1.9 (3H, m); 2.096 —2.46 (5H, m); 5.00
(1H, m); 6.67 (1H, dd, J=2.7 & 10.8 Hz); 6.76 (1H, t,J=2.7 & 8.7 Hz); 7.32 (1H, d, J = 7.2
Hz); 7.61 (1H, m); 7.94 (1H, {, /= 7.8 Hz); 8.10 (1H, d, /= 7.8 Hz); 8.73 (3H, m); 9.61 (1H, m);
9.81 (1H, s).

Example 51: (+) 1-(3.4-Dihydro-6-methoxy-gpiro| 2H-1-benzopyran-2.1’-cyclobutane]-4-y1)-3-
(isoquinolin-5-yljurea

Step I: 6-methoxy-3,4-dihydro-4-oxo-spiro[2H-1-benzopyran-2,1 '-cyclobutane]

To a solution of 3,4-Dihydro-6-hydroxy-4-oxo-spiro[2H-1-benzopyran-2,1 '-cyclobutane]
(Example 12) (10 mmol) in dimethyformamide, iodomethane (12 mmol) and potassium
carbonate (12 mmol) was added and the reaction mixture was stirred at rt for 12h. Solvent was
then evaporated and the residuc was dissolved in ethyl acetate. Organic layer was washed with
water, brine and separated. It was then dried on anhydrous Na;SO, and concentrated to afford the
desired product as oil, ’
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' NMR (CDCly): 51.65 - 1.78 (1H, m); 1.86 - 1.99 (1H, m); 2.11 - 2.19 (2H, m); 2.25 - 2.36
(21, m); 2.89 (2H, 5); 3.80 (3H, 5); 6.92 (K, d, /= 9.3 Hz); 7.09 (1H, dd, J=3.0 & 9.3 Ha);
7.28 (14, d, J=2.7 Hz).

Step II: 3,4-Dihydro-4-hydroxyimino-6-methoxy-spiro[2H-1-benzopyran-2,1 "~cyclobutane]

Step IlI: (%) 4-Amino-3,4-dihydro-6-methoxy-spiro[2H-1-benzopyran-2,1°-cyclobutane ]
'H NMR (DMSO0-dq): 61.67 - 1.2.36 (8H, m); 4.57 (1H, m); 6.85 (1H, d, /= 8.1 Hz); 6.98 (1H,
t,J=8.1 Hz); 7.26 (1H, d, J = 8.4 Hz); 7.59 (1H, d, /= 7.5 Hz); 8.73 (3H, b).

Step IV: (&) 1-(3,4-Dihydro-6-methoxy-spiro[2H-1-berzopyran-2,1 "-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea

'"H NMR (DMSO-ds): 51.71 — 1.94 (3H, m); 2.08 —2.43 (5H, m); 4.97 (1H, m); 6.74 — 6.84 (3H,
m); 7.04 (14, d, /= 8.1 Hz); 7.63 (1M, t, /= 7.8 Hz); 7.77 (1H, d, /= 8.1 Hz); 7.93 (1H,d,J=
5.7 Hz); 8.36 (1H, d, J= 7.8 Hz); 8.55 (1H, d, J= 6.3 Hz); 8.72 (1H, 5); 9.29 (1H, 5); R (KBr)
{cm™): 3321, 1629, 1561, 1489, 1217, MS (M™+1): 390.1.

Example 52: (+) 14(6-Cyclopentyloxy-3.4-dihydro-spiro{2 H-1-benzopyran-2.1’-cyclobutane]-4-
1}3-(isoquipolin-S-ylJurea

Step I: 6-Cyclopentyloxy-3, 4-dihydro-4-oxo-spiro[2H-1-benzopyran-2, 1 '-cyclobutane]

To a solution of 3,4-Dihydro-6-hydroxy-4-oxo-spiro[2H-1-benzopyran-2,1’-cyclobutanc] (from
example 12) (10 mmof) in DMF, cyclopentyl bromide (12 mmol) and K2CO; (12 mmol) was
added and the reaction mixture was heated at 60°C for 12h. Solvent was then cvaporated and the
residue was dissolved in ethyl acetate. Organic layer was washed with water, brine and
separated. It was then dried on anhydrous Na;SO, and concentrated to afford the desired product
as oil.

'H NMR (CDCly): §1.56 — 1.98 (10H, m); 2.1 — 2.21 (2H, m); 2.24 - 2.37 (2H, m); 2.87 (2H, 5);
4.72 (1H, m); 6.89 (1H, d, J= 9.0 Hz); 7.05 (1H, dd J=3.0 & 9.0 Hz); 7.26 (1H, d, J=3.0 Hz).

Step IT- 6-cyclopentyloxy-3,4-dihydro-4-hydroxyimino-spiro[2H-1-benzopyran-2,1 ‘~cyclobutane]
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Step IIT: {2} 4-Amino-G~cyclopentyloxy-3, d~dhydro-spiro[2H-1-benzopyran-2,1 “cyclobutane]
I MMR CDCk): 51.55-2.45 (16H, m), 4.17 (\E, m); 4.6 (LH, m); 6.71 (2H, m); 7,01 (1H, &,
J=2.1Hz),

Step 7V (&) I-{6-Cyclopeniyloxy-3, 4-dilydro-spire {2011 -benzopyran-2, 1 '-cyclobuteme]-4-y)-3-
fisoquinclin-3-ylhurea : '

This compoynd was prepared in the same manner from {+) 4-Aming-é-cyclopentyloxy 3,4-
ditydro-spiro[2H-1-benzopyran-2,1 *-¢yclobutane] as in step IV of example 1.

'H NMR (DMSO-ds): 61.50 < 1.93 (11, m); 2.08 — 2.44 (5H, m); 4.66 (1, m); 4.97 (13 m};
6.74 - 6,79 (3H, m); 7.21 {IH, 4, /= 8.1 Hz); 7.64 (11, 1,/ = 8.1 Hz); 7.78 (1H, 4, /= 8.1 Hz);
193 (1B, 4, /= 4.0 He); 8.35 (1H, 4, J= 7.8 Hz); 8.55 (1H, d, J=¢.53 Hz); §.74 (1H, 5); 9.29
(1H, 3); TR (KBr) (cm™): 3368, 1641, 1553, 1489, 1169; MS (M'+1):

Example 53: (+) 1(7-Cyclopentyloxy-3 4-dibydro-spiral2 -1 -bepzopyran-2. 1" cyclohitane]-4-
y-2<{igoquinolin-53-ylures

Step I 7-Cyclopeniyioxy-3, d-difiydro-#-oxo-spirofZH-1-benzopyran-2, 1 ‘~cycloburanel

Te a solution of 3,4-Dibydro-7-hydroxy-4-oxo-spirc[2H-1-benzopyran-2,1*-cyclobutane] (10
mimnol) (from &xample 18) in DMF, cyelopentyl bromide {12 mmal) and K2CO;s (12 mmel)} was
added and the reaction mixture was heated at 60°C for 12h. Solvent was then evaporated and the
residue was dissclved in ethyt acetate, Organio layer was washed with water, brine and
separated. Tt was then dried oo enliydrous NasSO, and concentrated to afford the desired product
ag oil.

"H NMR (CDCL): £1.54 —2.02 (10H, m); 2.04 — 2.28 (4H, m); 2.87 (2H, 5); 4.90 (111, m}; 6.50
{1H, 4, /= 2.7 Hz); 6.57 (1H, dd, /=24 & 8.7 Hz); 7.63 (1H, ¢, J= 8.7 Hz).

Step II: T-gyclopentyloxy-3,4-dikvdro-4-Fydroxyimino-spirofZH-1-benzopyran-2,1 -cyclobuiane]
Step IL: (%) 4-Aming-T-cyclopentyloxy-3, 4-difpdro-spirof 2H-1-benzopyran- 2,1 -cyclobutane]

"1 NMR (DMSO-de): 51,55 2,56 {168, m); 4.47 (1H, m), 4.78 (1H, m; 633 (1H, &,./=2.7
Hz): 6,51 (1H, dd, J=3.7 Hz); 7.50 (1FL, /= 2,7 Hz); 873 (3, b).
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StepIV: (&) 1 ~-(7-Cyclopentyloxy-3, 4-dihydro-spiro[2H-1-benzopyran-2,1 cyclobutane]-4-yl)-3-
(isoquinolin-S-yljurea

'HNMR (DMSO-dy): 51.50—1.93 (11H, m); 2.08 - 2.44 (5H, m); 4.77 (1H, m); 4.94 (1H, m);
6.32(1H, 5); 648 (1H, d, /= 7.8 H2); 6.96 (1H, d, /= 6.9 Hz); 7.16 (1H, d, J = 8.4 Hz); 7.62

(H,1,/=7.8 Hz); 7.75 (1H, d, /= 7.8 Hz); 7.92 (1H, d, J= 5.1 Hz); 8.38 (1H, d, J = 7.2 Hz);
8.35(1H, d, J=5.7 Hz); 8.69 (IH, 5); 9.28 (1H, 5); IR (KBr) (cm™'): 3318, 2955, 1632, 1563,
1498; MS (M*+1): 445.2

1)-3-(isoquinolin-5- H hlori

Step I: 7-Difluoromethoxy-3, 4-dihydro-4-oxo-spirof. 2H-1-benzopyran-2,1 "cyclobutane]

To a solution of 3,4—Dihydro-7-hydmxy—4-oxo-spim[2H-l-benzopymn-2,l '~cyclobutane] (from
example 18) (10 mmol) in DMF (2.5 ml), Ko,CO; was added and the reaction mixture was heated
at §5°C for Zh. Chiorodifluoromethane gas was then bubbled in the reaction at the same
temperature for 2h. Reaction mixture was cooled to rt and quenched with cold water. Compound
was then extracted in cthyl acetate. Organic layer was then separated, dried over anhydrous
Na;80, and concentrated under vacuum. Crude compound thus obtained was purified by column
chromatography to afford the desired product. '"H NMR (DMS0-dg): 51.70 - 1.87 (2H, m); 2.02
—2.30 (4H, m); 3.00 (2H, s); 7.13 (1H, d, J=9.3 Hz); 7.20 (1H, t, J=74.1 Hz); 7.40 — 8.45 (2H,
m).

Step II: 7-difluoromethoxy-3, 4-Dihydro-4-hydroxyimino-spiro{2H.-1 -benzopyran-2,1'-
cyclobutane]

Step III: (+) 4—Amim-7—diﬂuoromethaxyu3,~ 4-dihydro-spirof2H-1 -benzopyran-2,1'-cyclobutane]
'HNMR (DMSO-dg): 51.67-2.56 (8H, m); 4.57 (1H, m); 6.68 (1H, s); 6.83 (1H, d, J=8.] Hz),
727 (1H,t, J="72 Hz); 7.66 (1H, d, J= 8.4 Hz); 8.75 (3H, b).

Step IV: (x) 1-(7-Diflucromethoxy-3, 4~dihydro-spiro{2H-1 -benzopyran-2, 1 *-cyclobutane 2]-4.y)-

3-(isoquinolin-5-yl)urea. hydrochloride
'HNMR (DMSO0-ds): §1.69 - 2.02 (3H, m); 2.10 - 2.48 (5H, m); 5.02 (1H, m); 6.62 (1H,d, J =
2.4 Hz), 6.74 (1H,dd, J=2.1 & 8.4 Hz); 7.23 (1H, t, J=74.] Hz); 7.35 (1H, d, J = 7.8 Hz); 7.55
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~7.75 (1H, m); 7.93 (1H, 1, /= 7.8 Hz); 8.1 (1H, d, /=7.8 Hz); 8.68 - 8.75 (3H, m); 9.55 -
9.75 (1H, m); 9.81 (1H, s); IR (KBr) (cm™): 3399, 3041, 2990, 1698, 1544, 1121; MS (M™+1):

¢ clobutane' 4-yD)-3-(i inolin-3-

Step I: 3,4-Dihydro-6-methylamirosulfonyl-4-oxo-spiro[{2H-1-benzopyran-2,1'-cyclobutane ]

A mixture of 3,4-Dihydro-4-oxo-spiro[2H-1-benzopyran-2,1’-cyclobutane] (from example 3) (10
mmot) and chlorosulfonic acid was stirred at room temperature for 2h, It was then quenched with
" jce followed by water and the chlorosulfonyl derivative was extracted in chloroform. Organic
layer was separaicd, dried over anhydrous Na;SO; and concentrated under vacuum. The residue
was again dissolved in chloroform and treated with aq. solution of methyl amine at -50°C and
stirred for 2h. The reaction mixture was then diluted with chloroform and washed with water.
Organic layer was scparated, dried over anhydrous Na;SO4 and concentrated under vacuum. The
crude product was then purified by column chromatography to afford pure 3,4-Dihydro-6-
methylaminosulfonyl-4-oxo-spiro[2H-1-benzopyran-2,1°cyclobutane].

'HNMR (DMSO-d;): §1.72 - 1.92 (2H, m); 2.10 - 2.34 (4H, m); 2.40 (3H, d, J = 5.1 Hz); 3.09
(2H, 5); 7.28 (1H, d, /= 8.7 Hz); 7.52 (1H, m); 7.91 (1H, dd, J=2.4 & 9.0 Hz); 8.09 (1}, d, J =
2.1 Hz).

Step I 3,4-Dihydro-4-hydroxyimino-6-methylaminosulforyl-spiro[2H- 1-benzopyran-2,1 *-
cyclobutane]

T NMR (DMSO-dg): & 1.71~ 1.85 (2H, m); 2.00-2.06 (2H, m); 2.12-2.29 (2H, m); 2.38 (3H,
d); 3.00 (2H,5); 4.57 (1H, m); 7.08 (1H, d, J = 8.7 Hz); 7.40 (1H, m); 7.62 (11, 4d, J=8.4 Hz),
8.13 (1H, d, J = 2.4 Hz); 11.59 (1H, 9).

Step ILI: () 4-Amino-3,4-dihydro-6-methylaminosulfonyl-spiro[2H-1 -benzopyran-2,1'-
cyclobutane]

Step IV: (&) 1-(3,4-Dihydro -6-methylaminasulfonyl-spiro-{2H-1 -benzopyran-2,1'cyclobutane]
-4-yl)-3-(isoquinolin-5-yljurea
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11 NMR (DMSO-g): 1,69 —2.02 (3K, m); 2.10 - 2.30 (3H, m); 2.34 - 2.48 (5H, m); 5.07 (IH,
mY; 7.00 (1H,d, J = 8.7 Hz); 7.14 (1H, d, /= 8.4 Hz); 7.35 (1H, g, J=4.8 Ha); 7.57 (1H, &, =
8.4 Hzy, 7.64 (15, 1, J= 7.5 Hz); 7,75 (LH, 8); 7.78 (18, &, J= 7.8 Hz); 7.93 (1H; d, /= 5.7 Hz);
8,32 (1EL 4,J= 7.5 Hz); 8.56 (IE, d, J=5.7 Hz); 5.83 (1, £); 9.30 (11, 5).

4-y[}-3- {ﬁ-mcthﬂw

'HNMR (Dmsmfﬁ): 51.70— 1.97 (31, m); 2.10 - 2.46 (5H, m}; 2.65 (3, s); 4.99 (1H, m);
6.64 (18, d, /= 2.1 Hz); 6.76 {IH,dd, /= 2.1 & 8.4 Hz); 7.02 (1H, & J=8.1 Hz); 7.23 ({1, ¢,J
= 74.1 Hz), 7.34 (IH, d, J= 8.4 Hz); 7.50 (15, d, S = 9.0 Hey 7.55 (1H, 4, J= 8.1 Hz), 7.72 (1H,
d,J= 8.1 Hz);, 7.75 (1H, s); .32 {1H, d, = 7.8 Hz); 8.63 (}H, 5);, .19 {1H, s}.

Example 57: (£) 147-Chloro-3 A-ditydio-spirol2H-1-benzopypam-2.1"-evelobutane] 4-yl}-3-(3-
methylisoguinolin-5-ylores

14 NMR (OMSO-d): 1,69 — 1.96 (3H, m); 2.11 - 2.48 (GH, m); 266 {3H, s}, 4.9% (1H, m},
6.85 (1%, d, /= 9.0 Hz); 7.08 (1H, d, S =84 Flz); 7.21 (14, dd, J=2 T &8 THZ; 3011, 4,7
=124 HzY; 7.54 (1H, +, /= 7.8 Hg); 7.73 (3H, m); .28 (1H, 4, J="1.8 Hz); 8.68 {1H, 5); 9.20
{13, 5).

Example 53: () 1-{%-Cynno-3 4-di ihydro-spiro[26-1-henzopyran-2.1°-cvelobutane] -4-y1}-3-
(isoquinglin-5-¥ljurea

'g NMR (OMSO-ds): 51.76—2.08 (3K, m); 2.18 — 248 (511, m); 5.05 (1H, m}, 7.08 (1M, 1, /=
7.5 Hz); 7.11 (1H, d, J= 8.4 Hz); 7.64 (21, m); 7.78 (1H, d, J~ 7.8 H2); 7.94 (1H, 4, 7= 6.3
Hz), $.34 {1H, d, /= 8.1 Hz}; 8.56 (1H, d,J = 6.3 Hz); 8.81 (1H, s); .29 (1H, 5). '

Example 39: () I-{ﬁﬁ-giﬂ_ggﬂti4—Diﬁ@miﬂzﬂ—f—ban_zgmgﬂ-2.1 -eyclobutone 41}
I-fisaguinolin-S-yllures

This compound was prepared from (-} 4 Aminc-3 4-dibydro-6,8-difluorcspive[2H-1 -benzopyran-
2,1' cyclobutane] as described in step TV of example 1.
(= + 61,18 {¢.= 1, methanol)
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‘HNMR (DMS0- &): £1.74-2.00 (3H, m); 2.16-2.37 (5K, m); 5.02 (H, m}; 6.96 (1H, d, } =
8.7Hz); 7.1t (1H, d, J= 7.8 Hz); 7.20 (0H, t, J=0Hz): 7.63 (1L, 1, J = 7.2 & 8.1 Hz); 7.78 (1H,
d, J=8.1 Hz); 7.94 (1H, d, = 5.7 Hz); 8.33 (1H, d, }=7.5 Hz}; 8.51 (1H, d, T = 6.3 Hz); §.79(1H,
5); 9.29 {18, s); IR (KBr) {em™'}: 3313, 2305, 1633, 1483, 1226.

Hzamole 60: (-) 146.8-Difluoro-34-Dihvdro-spirg[2H-1-benzopyran-2.1'~cvelobutane]-4-v]1-3-

(izoquinolin-5-yljures

This compound was prepared from (+) 4-Amino-3,4-dikydro-6, 8-diffuoraspiro] 251 -
benzopyran-2,1°-cyclobutane] as deseribed in step IV of example 1,

[2]"'=-71.37 (c = 1, methanol)

" NMR (DMSO- dg): &1.74-2.03 (3H, m):; 2.16-2.37 (5H, m); 5.01 (1H, m); 6.97 (1H, 4, =
8.7 Hz); 7.12 (14, d, 5= 7.8 Hz); 7.21 (1, 1,J = 9 Hz); 7.63 (IH, 1, ] = 7.2 & 8.1 Hz); 778 (1H,
d,5=8.1 Hz}; 7.93 (1H, d, J= 5.7 Hz); 8.33 (1H, d, J=7.5 Hz); 8.56 (1H, d, J = 6.3 Hz); 8.7¢
(1M, ); 9.29 (1H, 8.

Example 61: (&) i-(3.4-Dihydro-8-hydroxcy-apire[24-1-benzopyran-2. 17 -cyglobutane]-4-yly-3-
Step I 3, 4-Dikydro-8-kydroxy-4-oxo-spirof ZH-1-benzopyran-2, 1 -cyclobutane]

H NMR (CDCL): £1.60-2.40 (8H, m); 5.62 (1H, m}; 6.91 (1H, t,J=75Hz);, 713 (1, 4, =
7.8 Hz}: 7.39 {1H, &, /= 7.8 Hz): M§ (M*-1): 203.34

Step Ii: 3,4-Dihydro-d-hydroxyimino-8-fydroxy-spive[ 2H-1-benzopyran-2, I '~cyclobniane |
g NMR (CD{Ch): 51,60-2.40 (8H, ma); 3.09 (2H, brs}; 6.83 (1, t, J=8.1H); 6.93 (14, 4, J=
6.6 Hez); 7.22-7.38 (1H, m); MS (M™1): 220.26

Siep HT: (1} d-Aminc-3,4-dikydro-8-fydraxy-spirof 2H- 1-berzopyran-2.1 -cyclobutanz]
hydrochioride

' NMR (DMS0- dg): & 1.60-2.40 (8H, m); 4.32 (21, brs); 6.64-6.80 (2K, m); 7.06 (1H, d, J=
6.3 Hzy; 9.04 (LH, m); MS (M'+1): 205,69

-67 -



WO 2007842504 PCT/IBZOUG/002814

Siep IV: (&) 1-(3,4-Dihydro-8-ydroxy-spivo{2H-1-benzopyran-2,1 "cyclobutane]-4-yi}-3-
fisoguineiin-J-pllureqa '

'H NMR. (DMSO- di): 51.70-1.94 (3H, m); 2,10 - 2,48 (SH, m); 4.95-5.05 (LH, m); 5.66-6.80
(H, m); 7.00 (1H, d, J= 3.1 Hz); 7.60-7.80 (31, m); 7.94 (14, d, /= 6.0 Hz}; 8.39 (1H. d, /=
7.5 Hz); 8.56 (1H, d, J=5.7 Hz); 8.72(1H, 5): 8.84 (1H, 8); 9.29 (1M, 7). IR (KBr) (om™:
3317, 1627, 1565, 1470, 1224; MS (M'-1); 374.21; MLP. 246-247 °C

1—3—150. inolin-5-yl

Step I 3 4-Dihydro-8-difluoromethoxy—4-oxo-spiref2H-1 -berzopyran-2, | -eyciahuwtane]

This compound was prepared by difluoromethoxylation of 3 4-Dihydro-8-hydroxy-d4-oxo-
spira[25-1 -benzopyran-2,1°-cyclobutane] using chlorodifluoromethane gas mn the presence of i
potassium carbonate in DMF at 30-80°C.

' NMR {CDCL): 5 1.66-2.04 (2T, m); 2.14-2.26 (2H, m); 2.32-244 (ZH, m); 2.94 (211, s}, 6.22
(1H, t, J=74.4 Hz); 6.97 (1H, t,.J= 8.1 Hz); 738 (11}, ¢, /= 7.2 Hz); .75 (1H,ddJ=15Hz &
J="17.5 B2); MS (M'-1): 253.36

Step I 3,4-Difpdro—4-hydroxyimina-8-hydroxy-spiro{ 211 perzopyran-2,1 ~eyclobutare]
'HNMR (CDCls): 8 1.70-2.38 (8H, m); 3.07 {2H, brs); 6.60 (1H, &, /= 74.7 Hz);, 6.82 (1L 1,/ =
8.1Hz); 7.16 (1H, d,J= 8.4 Hz); 7.69 (111, d, J= 6.9 Hz); M3 (M*-1): 268.23

Step L1 (£} 4-Amina-3,4-ditydro-8-diflucromethoxy-spirof 2H.-1-benzapyran-2, I '<cyclobidane]
fydrochioride

' NMR {DMSO- d¢): § 1.60-2.64 (8H, m); 4.52-4.66 {1H, m); 6.83 (1H, d, /= 7.8 Hz); 6.98
{14, d, /= 6.9 Ha), 725 (1H, d, /= 7.5 Hz}; 7.04 (1H, 4, =6.9 Hz); 8.85 {(2H, m).

MS (M +1): 255.72
Step IV: (&) 1-(3, 4-Dikydro-§-diffucramethoxy-spirof2H-1-benzopyran-2,{ wyclobutane J-4-yl)-
3-fisoquinplin-3-yljurea '
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'H NMR (DMSO- dg): 51.76-2.08 (3H, m); 2.10 - 2.57 {54, m); 5.03 (1H, m): 6.82 (1H, 4, J=
7.8 Hz); 6.88-6.98 (IH, m); 7.02-7.10 (IH, w);7,18 (1H, t, J="7.2 Hz); 7.31 (1K, d, ./ =7.2 Hz);
7,64 (1H, t,J= 7.8 Hz); 7.7%1H, d, J=7.8 Hz); 7.94 (1H, ¢, J= 6.0 Hz); 8.30 (1H, d, J= 7.3
He); 8.56 (1H, d, /= 5.7 Hz); £.73 (1, s); 929 (1H, s); IR (KBr) (cm™): 3323, 1630, 1563,
1235, 754; MS (M H ) 426,25

Example 63; {} 1-(6-Chloro-3,4-dihydre~spiro [2H-1-benzopyran-2,1 "-cyclobutane] 4 -y1)-3-
{isoquinolin-5-yl jurea

Step I 6-Chioro-3,4-Difydro-4-oxo-spiraf2H-1-benzopyran- 2, i <yclobuionef

This compownd was prepared in the same manner from 3'-ckloro-2’-hydroxyacetophenone as in
atep I nfemnipl& 1

'H NMR {CDCla}: 51.64— 1.80 (1. m); 1.86 —2.02 {iH, m); 2.10 - 227 (2H, m); 226 — 2 40
{(#E, mY; 2,590 {ZH, 5% 6.94 (1H, d, J=9.0Hz); 741 {IH,dd, J=3.0 & 8.7 Hz}; 7.8 (1K, d,.F=
2.7 Hz).

Srep II: 6-Chioro-3, 4-difydro-4-fydroxy-spirof 2f1-1-benzapyran-2, 1 -cyclobiians}

Sodium borchydride (40 mmol) was added to a solutioa of 6-Chioro-3,4-dihydro-4-oxo-
spiro[2H-1-benzopyran-2,1 ' -cyclobutans] {10 mmol) in methanpl (10 mil}. at abour 0°C and the
reaction mixture was stirred at room temperature for sbout Zh and compound was extracted in
othy] acetate. Organic layer was washed with water, brine aid separated. It was then dried on
anhydreus sodium gulfate and concentrated to afford the desired product as a white solid.

Step IHi: 4-Acetomido-G-chiora-3,4-dikydro-gpiro{ 2H-I-benzopyran-2,1 '-cypclobutane |

A solution of §-Chloro-3,4-dihydro-4-hydroxy-spirof2H-1-benzopyran-2,1 * cyclobutane] (10
mmel) in geetonitrile (30 — 50 ml) was added to a solution of concentrated sulfuric acid (30
mmof} in acetonitrile (10 ml), st 0 to -10°C. The reactiva mixhwe was stirred for sbout 2 hrs and
way atiowed to warm up, t0 room temperature. It was then added on ice. The corresponding
acetamido derivative was separated out as a white solid which was filtered, washed with water
and dried.

Siep IV: (&) 4-dmino-G-chlora-3, 4-dilydro-spire{2H. I-benzopyrar-2.1 cyclobutanef

=59
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4Acetamido-6-chloro-3,d-dihydro-spiro[2H-1-benzopyran-2,1'cyclobutane] (1.0 gm) was
hydrolyzed using refluxing concentrated hydrochloric acid (10 ml). The reasction mixture was
cooled, diluted with ethyl acetate and basified with 40 % sodium hydroxide. The organic layer
was separated, washed with water, dried over anhydrous sodium sulfate end concentrated to get
the product as a oil which was converted to its hydrochloride salt.

'H NMR (DMSO-dg): & 1.63 -2.56 (8H, m); 4.58 (1H, m); 6.88 (1H, d, /= 8.7 Hz); 7.30 (1H,
dd, J=8.7 Hz); 7.71 (1H, d, /= 2.1 Hz); 8.69 (3H, b).

To a solution of () 4-Amino-6-chloro-3,4-dihydro-spiro[2H-1-benzopyran-2,1’cyclobutanc]
(200 mg) in isopropy! alcohol (10 ml) was added a solution of R (-) mandelic acid (131 mg) in
isopropy! acohol (5 ml) at room temperature and the clear solution was stirred for 12-24 h. The
precipitated salt was filtered, dried and rencutralized with 2N sodium hydroxide to obtain (+) 4-
Amino-6-chloro-3,4-dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane] (60 mg) with >98 % ee.
Step V: (&) 1-(6-Chloro-3,4-dikydro-spiro{2H-1-benzopyran-2,1 "-cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea

This compound was prepared by treatment of () 4-Amino-6-chloro-3,4-dihydro-spiro[2H-1-
benzopyran-2,1°-cyclobutanc] with phenyl N~(isoquinolin-5-yl)carbamate as described m stcp IV
of example 1.

' NMR (DMSO-d): 81.70 — 1.97 (3H, m); 2.15 —2.54 (SH, m); 5,10 (1H, m); 6.86 (1H, d, /=
8.4 Hz); 7.10 (1H, d, J=8.1 Hz); 7.23 (1H, dd, /=24 & 8.7Hz); 7.31 (1H, d, /= 2.4 Hz); 7.65
(1H, 1, J=8.1 Hz); 7.79 (1H, d, J=8.1 Hz); 7.95 (1H, d, J = 6.3 Hz); 8.35 (1H, d, /= 7.2 Hz);
8.57 (1H, d, J= 5.7 Hz); 8.78 (1H, 5); 9.30 (1H, s); IR (KBr) (cm"): 3315, 1633, 1567, 1473,
1265; MS (M +1): 394.2

Example 64; (-) 1-(6-Chloro-3.4-dihydro-gpiro[2H-1-benzopyran-2,1"-cyclobutane]-4-yI)-3-
({isoquinolin-5-yljurea

This compound was prepared by treatment of (-) 4-Amino-6-chioro-3,4-dihydro-spiro[2f-1-
benzopyran-2,1’-cyclobutane] with phenyl N-(isoquinolin-5-yl)carbamate as described in stop IV
of example 1.

'H NMR (DMSO-ds): §1.70 — 1.97 (3H, m); 2.15 — 2.54 (SH, m}; 5.01 (1H, m); 6.86 (1H, d,/=
8.7 Hz); 7.10 (1H, d, J= 8.7 Hz); 7.23 (1H, dd, /= 2.4 & 8.7 Hz); 730 (1H, d, J=2.4 Hz); 7.65
(1H,t,J=8.1 Hz); 7.79 (14, d, J= 8.1 Hz); 7.95 (11, 4, J= 6.3 Hz), 8.35 (1H,d, /=72 Hz);
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8.57 (1H, d, J= 5.7 Hz); 8.78 (1H, s); 9.29 (1H, s); IR (KBr) (cm™"): 3367, 2934, 1642, 1551,
1474, 1263, 1232; MS (M'+1): 394.2

Examples 65 to 75 were synthesized by following the proceduro as described in Exampls 63

Example 65: () 1(6-Bromo-3.4-dihydro-spiro[2H-1-benzo; -2,1°-cyelol -4 -
(isoquinolin-5-ylyurea

_ Step I: 6-Bromo-3,4-Dikydro-4-oxo-spiro[2H-1-benzopyran-2,1 ’-cyclobutane]

'HNMR (CDCL): 61.67 - 1.79 (1H, m); 1.88 - 1.99 (1H, m); 2.10 — 2.21 (2H, m); 2.27 —2.38
(2H, m); 2.89 (2H, 5); 6.89 (1H, d, J= 8.4 Hz); 7.55 (1H, dd, J= 2.4 & 8.7 Hz); 7.96 (1H, d, J =
2.4 Hz).

Step II: 6-Bromo-3,4-dikydro-4-hydroxy-spiro[2H-1-benzopyran-2, 1 '-cyclobutane]
Step 1II: 4-Acetamido-6-bromo-3,4-dihydro-spiro[2H-1-benzopyran-2,1 '-cyclobutane]

"H NMR (DMSO-dg): 51.65-1.83 (3H, m); 1.93 (3H, s); 2.05-2.16 (3H, m); 2.25-2.52 (2H, m);:
5.05 (1M, m); 6.75 (1H, d, J= 8.7 Hz); 7.18 (1H, d, /= 2.1 Hz); 7.30 (1H, dd, /= 8.4 Hz); 8.37
(1H,d, /= 8.4 Hz).

Step IV: () 4-Amino-6-bromo-3,4-dihydro-spiro[2H-1-benzopyran-2, 1 -cyclobutane]

"H NMR (DMSO-ds): & 1.65 —2.80 (8H, m); 4.60 (1H, m); 6.85 (1H, d, J= 8.1 Hz); 7.40 (1H,
dd, J=8.1 Hz); 7.83 (1H, brs); 8.73 (3H, b).

Step V: (%) 1-(6-Bromo-3,4-dihydro-spirof 2 H-1-benzopyran-2, 1 'cyclobutane]-4-yl)-3-
(isoquinolin-S-yljurea

'H NMR (DMSO-ds): 6 1.69 — 1.96 (3H, m); 2.08 — 2.46 (SH, m); 5.00 (1H, m); 6.80 (1H, d, J=
9.0 Hz); 7.09 (1H, d, J = 8.1 Hz); 7.33 (1H,dd, J=2.1 & 8.4 Hz); 7.42 (1H, s); 7.64 (1H, t, J =
8.1 Hz); 7.79 (1H, d, J= 8.1 Hz); 7.94 (1H, d, /= 5.7 Hz); 8.34 (1H, d, J= 7.2 Hz); 8.56 (1H, d,
J=5.7Hz); 8.77 (1H, 5); 9.29 (1H, s); IR (KBr) (cm™): 3307, 2935, 1632, 1562, 1472, 1234.

Je 66;

{isoguinolin-5-yDurea

Step I' 6,8-Dichloro-3,4-Dikydro-4-oxo-spiro[2H-1-benzapyran-2, 1 '-cyclobutane]

Step II: 6,8-Dichloro-3,4-dihydro-4-hydroxy-spiro[2H-1-benzopyran-2,1 ~cyclobutane]
Step HI: 4-Acetamido-6,8-dichloro-3,4-dihydro-spiro[2H-1-benzaopyran-2, ] -cyclobutane]

'"H NMR (DMSO-~ds): 51.77 - 2.36 (11H, m); 5.05 (1H, m); 7.06 (1H, s); 7.49 (1H, s); 8.39 (1H,
d,J=8.4 Hz).
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Step IV: (%) 4-Amino-6,8-dickloro-3,4-dikydro-spiro[2H-1 -benzapyran—i I'-cyclobutane] , 6
'HNMR (DMS0-dg). 51.62 -2.66 (8H, m); 4.62 (1H, m); 7.58 (1H, s); 7.90 (1H, 5); 9.16 (3H, N
b).

Step V: (&) I-(6, 8-Dichlo;'o-3, 4-dihydro-spiro{2H-1-benzopyran-2, 1 '-cyclobutane]-4-yl)-3-
{isoquinolin-S-yl)urea

'H NMR (DMSO-dg): §1.72 — 2.46 (8H, m); 5.08 (1H, m); 7.18 (1H, d, J = 8.7 Hz); 7.35 (1H,
d,J=2.7Hz); 7.57 (1H, 4, J= 2.4 Hz); 7.71 (1H, t, J= 7.8 Hz); 7.86 (1H, d, /= 7.8 Hz); 8.00
(1H,d, /= 6.0 Hz); 8.38 (1H, d, J= 7.8 Hz); 8.63 (1H, d, J= 5.7 Hz); 8.89 (1H, 5); 9.36 (1H, 5).

Example 67: (&) 1-(6-Bromo-3 4-dihydro-7-methylspiro[2H-1-benzo -2,1°-cyclobutane)-4-
yD-3-(isoquinolin-5-yhurea
Srep I: 6-Bromo-3,4-dikydro-7-methyl-4-oxo-spiro{2H-1-benzopyran-2,1 cyclobutane]

'HNMR (CDCl;): 51.64 ~ 1.79 (1H, m); 1.84 — 1.99 (1H, m); 2.10 — 2.22 (2H, m); 2.24 — 2.36
(2H, m); 2.37 (3H, s); 2.87 (2H, s); 6.88 (1H, s); 7.98 (1H, s).

Step II: 6-Bromo-3, 4-dihydro-4-hydraxy-7-methyl-spiro[2H-1-benzopyran-2, 1 '~cyclobutane]-

Step I11: 4-Acetamido-6-bromo-3,4-dihydro-7-methyl-spiro{2H-1-benzopyran-2,1 -cyclobutane]
Step IV: (%) 4-Amino-6-bromo-3,4-dihydro-7-methyl-spiro{2H-I-benzopyran-2, 1 '~cyclobutane]
;I)‘I NMR (DMSO-d¢): §1.67 -2.56 (11H, m); 4.55 (1H, m); 6.88 (1H, s); 7.83 (1H, d); 8.73 (3H,

St;ep V: (&) 1-(6-Bromo-3,4-dihydro-7-methyl-spiro[2H-1-benzopyran-2,1 '-cyclobutane]-4-yl)-3-
(isoguinolin-5-yljurea

'HNMR (DMSO-ds): §1.69 — 2.00 (3H, m); 2.10 - 2.50 (8H, m); 4.97 (1H, m); 6.85 (1H, 5);
7.05 (1H, d, J = 8.1 Hz); 7.42 (1H, 5); 7.63 (1H, t, /= 7.8 Hz); 7.78 (1H, d, J = 8.1 Hz); 7.93
(1H,d, J= 5.7 Hz); 8.33 (1H, d, J= 7.8 Hz); 8.56 (1H, d, J = 5 Hz); 8.76 (1H, 5); 9.29 (1H, 5).

isoquinelin-5-yl

Step I: 6,7-Dichloro-3,4-Dihydro-4-oxo-spire{2H-1-benzopyran-2,1 '-cyclobutane]

'HNMR (CDCL): §1.64 — 1.80 (1H, m); 1.88 — 2.03 (1H, m); 2.10 ~2.22 (ZH, m); 2.26 — 2.40
(2H, m); 2.89 (2H, s); 7.14 (1H, s); 7.90 (1H, s).

Step II: 6,7-Dichloro-3,4-dikydro-4-hydroxy-spiro{2H-1-benzopyran-2, 1 '-cyclobutane]
Step III; 4-Acetamido-6,7-Dichloro-3,4-dihydro-spiro[2H-1-benzopyran-2, 1 -cyclobutane]
Step IV: (+) 4-Amino-6,7-Dichioro-3,4-dihydro-spiro[2H-1-benzopyran-2, 1 cyclobutane]
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H NMR (DMSO-de): 61.67 2.36 (8H, m); 4.60 (LH, m); 7.2 (1H, s); 7.9 (IH, s); 8.73 (3H, b).

Step V: (&) 1-(6,7-Dichloro-3,4-dihydro-spiro[2H-1-benzopyran-2, 1 -cyclobutane]4-yl)-3-
(isoquinolin-S-yi)urea

"H NMR (DMSO-ds): 51,69 —2.00 (3H, m); 2.10—2.50 (5H, m); 4.98 (1H, m); 7.11 (1H, 4, J=
8.4 Hz); 7.13 (1H, s); 7.48 (1H, 8); 7.64 (1H, t, J= 7.8 Hz); 7.79 (1H, d, J = 8.1 Hz); 7.94 (1H, d,
J=6.0 Hz); 8.33 (1H, d, J="7.2 Hz); 8.57 (1H, d, J= 6.3 Hz); 8.81 (1H, s); 9.30 (1H, s).

Example 69: () 1{6-Chloro-3 4-dih 7-methyl-spiro[2H-1- -2,1°cyclobutane]-4-
1}-3-(isoguinplin-S- A
Step I: 6-Chloro-3,4-dihydro- 7-methyl-4-oxo-.spiro[2ﬂ-1-benzbmran—Z, 1’-cyclobutane]

'H NMR (CDCly): 51.66 - 1.79 (1H, m); 1,84 — 1.99 (1H, m); 2.10 — 2.21 (2H, m); 2.24 — 2.40
(2H, m); 2.37 (3H, 5); 2.87 (2H, 5); 6.87 (1H, s); 7.80 (1M, 5).

Step II: 6-Chloro-3,4-dihydro-4-hydroxy-7-methyl-spiro{2H-1-benzopyran-2, 1 '-cyclobutane]
Step [IT: 4-Acetamido-6-chloro-3,4-difydro-7-methyl-spiro{ 2H-1-benzopyran-2, I *~cyclobutane]
Step IV: (&) 4-Amino-6-chloro-3,4-dikydro-7-methyl-spiro[2H-1-benzopyran-2,1 -cyclobutane ]’

'"H NMR (DMSO-ds): 81.57-2.56 (11H, m); 4.48 (1H, m); 6.89 (1H, 5); 7.63 (1H, s); 8.58 (3H,
b).

Step V: (&) 1-(6-Chloro-3,4-dikydro-7-methylspiro{2H-1-benzopyran-2, 1 "-cyclobutane]-4-yl)-3-
(isoquinolin-5-ylurea

'H NMR (DMSO-ds): 51.72 - 1.93 (3H, m); 2,09 -~ 2.46 (5H, m); 2.25 (3H, s); 4.99 (1H, m);
6.84 (1H, 5); 7.05 (1H, d, J=8.1 Hz); 7.27 (1H, 5); 7.64 (1H, t, J= 7.8 Hz); 7.78 (1H, d, /= 7.8
Hz); 7.94 (1H, d, /= 5.7 Hz); 8.35 (1H, d, /= 7.2 Hz); 8.56 (1H, d, /= 6.0 Hz); 8.76 (1H, 5);
9.30 (1H, s); IR (KBr) (cm™):; MS QM™+1):

Example 70: (&) 1-(6-Chloro-3,4-dihydro-spiro{2H- 1 -benzo) -2,.1’-cyclobutane]-4-y1)-3-(8-
chlorojsogquinolin-3-vlurea

'H NMR (DMSO-ds): 51.70 - 1.99 (3H, m); 2.096 — 2.46 (SH, m); 4.98 (1H, m); 6.85 (1H, d, J
=8.4Hz); 7.14 (1H, d, /= 8.1 Hz); 7.22 (1H, 4, /= 8.4 Hz); 7.29 (1H, 5); 7.79 (1H, d, J = 8.4
Hz); 8.02 (1H, d, J=5.7 Hz), 8.36 (IH, d, J=8.4 Hz); 8.71 (1H, d, /= 6.0 Hz); 8.89 (1H, )
9.53 (1H, s); IR (KBr) (cm): 3304, 3069, 2983, 2938, 1634, 1567, 1475,1372, 1312, 1265,
1233, 830; MS (M*+1): 428.3

Example 71; (&) 14(6-Fluoro-3.4-dihydro-spiro[2 -1 -benzopyran-2. 1 *-cyclobutane]-4-v]}-3-(8-
chlorojggquinolin-5-yljurea
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'H NMR (DMSO-~dq): 51.65 — 1.99 (3H, m); 2.10 — 2.46 (SH, m); 4.98 (1H, m); 6.84 (1H, n);
7.14 (3H, m); 7.89 (1H, d); 8.02 (1H, d); 8.33 (1H, d); 8.70 (1H, d); 8.87 (1H, s); 9.53 (1H, s); IR
(KBr) (em™):3330, 2990, 2935, 1643, 1567, 1486, 1370, 1311, 1256, 1211, 827, 814; MS
(M'+1): 412.1

Example 72: (+) 1-(3.4-Dihydro-6-fiuoro-spiro[2H-1-benzopyran-2.1’-cyclobutane]-4-y1)-3-(3-
methylisoguinolin-5-yljurea

'HNMR (DMSO-dg): 51.69 — 1.94 (3H, m); 2.10— 2.48 (SH, m); 2.68 (3H, 5); 5.03 (1H, m);
6.83 (1H,dd, J= 4.8 & 8.7 Hz); 6.99—7.12 (3H, m); 7.54 (1H, t, J=8.1 Hz); 7.2 - 7.75 (2H, m);
827 (1H, d, J= 7.8 Hz); 8.68 (1H, 8); 9.19 (1H, ).

IR (KBr) (cm™); MS (M'*+1): 3922

le 73: (&) 1-(6-Chloro-3.4-dihydro-spiro[2H-1-benzo -2.1°-cyclobutane]-4- -
methylisoquinolin-5-y]jurea

'HNMR (DMSO-dy): 51.69—1.95 (3H, m); 2.13 - 2.46 (SH, m); 2.66 (3H, s); 4.99 (1H, m);
6.85 (1H, d, J= 8.7 Hz); 7.08 (1H, d, J= 8.4 Hz); 7.21 (IH, dd, J = 2.4 & 8.7 Hz); 730 (1H, d, J
=24 Hz); 7.54 (1H, 1, J = 7.5 Hz); 7.73 (2H, m); 8.29 (1H, d, J= 7.5 Hz); 8.68 (1H, s); 9.19
(1H, s); IR (KBr) (cm™): 3305, 1634, 1563, 1474, 1234; MS (M*+1): 408.2

Example 74; (+) 1-(6-Chloro-3.4-dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-y1)-3-(} -
methylisoguinolin-5-yljurea

'H NMR (DMSO0-ds): §1.72 - 1.95 (3H, m); 2.13 — 2.46 (SH, m); 2.89 (3H, s); 4.99 (1H, m);
6.85 (1H, d, J=9.0 Hz); 7.09 (1H, d, /= 8.4 Hz); 7.21 (1H, dd, J = 2.4 & 9.0 Hz); 7.29 (1H, d, J
=24 Hz); 7.62 (1H, t, J=8.1 Hz); 7.79 (1H, 4, J = 6.0 Hz); 7.87 (1H, 4, J = 8.7 Hz); 8.31 (1H,
d,J=7.8 Hz); 8.39 (1H, d, J = 6.6 Hz); 8.72 (1H, s).

IR (KBr) (cm™"): 3427, 3306, 1633, 1546, 1473, 1264, 1236; MS (M"+1): 408.2

Example 75; (&) 1(3.4-Dih fluoro-spiro[2H-1- Q -2.1’-cyclobutane]-4-y1)}-3-(1-
methylisoquinolin-5-yl)urea

'"HNMR (DMSO-dy): §1.72 - 1.94 (3H, m); 2,10 — 2.48 (SH, m); 2.88 (3H, 5);.5.00 (1H, m);
6.83 (1H,dd, J=4.8 & 7.8 Hz); 7.00 ~ 7.12 (3H, m); 7.61 (1H, t, J= 7.5 Hz); 7.81 (1H, &, J= 5.7
Hz); 7.86 (1H, d, J= 8.1 Hz); 8.32 (1H, d, /= 7.8 Hz); 8.38 (1H, d, /= 5.7 Hz); 8.73 (1H, s); IR
(KBr) (cm™); MS Q\*+1): 392.2

le 76: () 1-(7-Chloro-3.4-dih spirc[2H-1-benzo -2.1’-cyclobutanc]-4-y1)-3-
(isoquinolin-5-ylurea

Step I: 7-Chloro-3,4-Dihydro-4-oxo-spiro[2/7-1-benzopyran-2,1’~cyclobutane]

'HNMR (CDCh;): 51.59 — 1.76 (1H, m); 1.86 — 1.99 (1H, m); 2.13 — 2.21 (2H, m); 2.23 — 2.40
(2H, m); 2.89 (2H, 5); 6.95 - 7.01 (2H, m); 7.79 (1H, d, /= 8.4 Hz).
Step I: 7-Chloro-3,4-dihydro—4-hydroxy-spiro{2H-1-benzopyran-2,1’cyclobutane]
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This compound was prepared in the same manner from 7-Chloro-3,4-dihydro-4-oxo-spiro[2H-1-
benzopyran-2,1°-cyclobutane] as in step IY of example 8.

Step III: 4-Acetamido-7-chloro-3,4-dikydro-spiro[2H-1-benzopyran-2, 1 "-cyclobutane]

This compound was prepared in the same manner from 7-Chloro-3,4-dihydro-4-hydroxy-
spiro[2H-1-benzopyran-2,1’~cyclobutane] as in step II1 of example 6.

'H NMR (CDCh): 51.67 —2.45 (11H, m); 5.25 (1H, m); 5.63 (IH, m); 6.84 (2H, m); 7.10 (1H,
d,J=8.4 Hz).

Step IV: (%) 4-Amino-7-chioro-3,4-dihydro-spiro{2H-1-benzopyran-2, 1 "-cyclobutane]

This compound was prepared in the same manner from 4-Acetamido-7-chloro-3,4-dihydro-
spiro[2 f-1-benzopyran-2,1’-cyclobutane] as in step IV of example 8. Isolated as hydrochloride
salt,

'H NMR (DMSO-ds): 51.60 ~2.62 (8H, m); 4.51 (1H, m); 6.90 (1H, d, J= 2.1 Hz); 7.02 (1H,
dd, J=8.1 Hz); 7.77 (1H, 4, J = 8.4 Hz); 9.05 (3H, b).

Step V: (x) 1-(7-Chloro-3,4-dihydro-spiro[2H-1-benzopyran-2, 1 *~cyclobutane]-4-yl)-3-
(isoguinolin-5-yl}urea

This compound was prepared by treatment of () 4-Amino-7-chloro-3,4-dihydro-spiro{2H-1-
benzopyran-2,1’-cyclobutane} with phenyl N-(isoquinolin-5-yl)}carbamate as described in step [V
of example 1.

' NMR (DMSO-dq): §1.73 - 1.99 (3H, m); 2.15 — 2.54 (5H, m); 4.99 (1H, m); 6.89 (1H, d, J =
2.1 Hz); 6.98 (1H, dd, J= 8.1 & 2.1 Hz); 7.05 (1H, d, J= 8.1 Hz); 7.31 (1H, d, J=8.1 Hz); 7.63
(4,1, J= 8.1 Hz); 7.77 (1H, 4, J= 8.1 Hz); 7.93 (1H, 4, J= 6.3 Hz); 8.35 (1H, d, J= 7.8 Hz);
8.56 (1H, d, J= 6.3 Hz); 8.77 (1H, 5); 9.29 (1H, s); IR (KBr) (cm™): 3327, 1622, 1564, 1236;
MS (M*+1): 394.2

Example 77: () 1-(3.4-Dih nitro-spiro[2H-1-benzo 2,1’ -cyclobutane]-4-yl)-3-

Step I: 3,4-Dihydro-6-nitro-4-oxo-spiro{2H-1-benzopyran-2, I ~cyclobutane]

To a solution of 3,4-Dihydro-4-oxo-spiro{2H-1-benzopyran-2,1°-cyclobutane] (Example 3) (10
mmol) in glacial acetic acid (2 ml), conc. H,S04 (10 mmol) was added at 0°C and the mixture
was stirred for 10 min. A chilled nitrating mixture [prepared from HNO3 (9 mmol) and Conc.
H:S04 (10 mmol)] was then added very slowly and the reaction mixture was allowed to warm up
to room temperature and stirred for Sh. reaction mixture' was then quenched with water and the
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coﬁ:pound was extracted in dichloromethane. Organic layer was separated, dried on anhydrous
MgS804 and concentrated under vacuum. The crude product was then purified by column
chromatography to afford the desired compound as a yellow solid.

'HNMR (CDCL): §1.70 - 1.85 (1H, m); 1.92— 2.06 (1H, m); 2.17 - 2.28 (2H, m); 2.33 — 2.48
(2H, m); 2.99 (2H, s); 7.12 (1H, d, J = 9.0 Hz); 8.34 (1H, dd, J=3.0 & 9.0 Hz); 8.75 (1H, d, J =
2.7Hz). )

Step 1I: 3,4-Dihydro-4-hydroxy-6-nitro-spiro{2H-1-benzopyran-2,1 '-cyclobutane]
This compound was prepared in the same manner from 3,4-Dihydro-6-nitro-4-0xo-spiro[2H-1-
benzopyran-2,1’-cyclobutane] as in the step II of example 6.

Step LI 4-Acetamido-3,4-Dihydro-6-nitro-spirof2H-1-benzopyran-2,1 "-cyclobutane]
This compound was prepared in the same manner from 6-nitro-3,4-dihydro-4-hydroxy-spiro[2H-
1-benzopyran-2,1’-cyclobutane] as in step HI of example 6.

Step IV: (%) 4-Amino-3,4-Dikydro-6-nitro-spiro[2H-1-benzopyran-2,1 '-cyclobutane]
This compound was prepared in the same manner from 6-nitro-3,4-dihydro-4-hydroxy-spiro[2H-
1-benzopyran-2,1°-cyclobutane] as in step I1 of example 6. Isolated as hydrochloride

'HNMR (DMSO-d5): §1.65-1.74 (1H, m), 1.80-2.34 (5H, m); 2.37-2.66 (2H, m); 4.71 (1H, m);
7.10(1H, d, /= 9.0 Hz); 8.16 (1H, dd, /= 9.0 Hz); 8.63 (1H, d, J = 2.4 Hz); 8.85 (3H, b).

Step V: (&) 1-(3,4-Dihydro-6-nitro-spirof2H-1-benzopyran-2,1°’~cyclobutane]-4-yl)-3-
(isoquinolin-5-ylurea

This compound was prepared in the same manner from (+) 4-Amino-3,4-Dihydro-6-nitro-

spiro[2H-1-benzopyran-2,1"-cyclobutane] as in step [V of example 1.

'H NMR (DMSO-ds): §1.76 — 2.08 (3H, m); 2.08 — 2.48 (SH, m); 5.08 (1H, m); 7.05 (1H, d, J =
8.7 Hz); 7.19 (1H, d, /= 8.4 Hz); 7.66 (1H, 1, J= 7.5 Hz); 7.82 (1H, d, J= 7.5 Hz); 7.96 (1H, d,
J= 6.0 Hz); 8.09 (1H, dd, J=2.7 & 6.0 Hz); 8.21 (1H, d, /= 2.7 Hz); 8.30 (1H, d, J= 7.5 Hz);
8.57 (1H, 4, J= 6.3 Hz); 8.89 (14, 5); 9.31 (1H, 5); IR (KBr) (cm™): 3300, 1638, 1580, 1514,
1338, 1321, 1260, 1242, 1101, 751; MS (M*+1);

Example 78: (£) l-(6-Acetamido-3,4—dihy&§m'mlgﬁ-!-benzong,l’-cy_g!bbmaneH-ylkS-

This compound was synthesized by acetylation of 1{6-Amino-3,4-dihydro-spiro[2H-1-
benzopyran-2,1'-cyclobutane]-4-yl)-3<(isoquinolin-5-yl)urea (example 39) using acety! chloride
in presence of triethylamice in THF.
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'HNMR (DMSO-dg): 51.72 - 1.89 (3H, m); 1.96 (1H, s); 2.00 — 2.45 (SH, m); 5.01 (1H, s);

6.73 (1H, d, /= 8.4 Hz); 6.99 (1H, d, /= 8.4 Hz); 7.43 (2H, m); 7.65 (1H, d, J=17.5 Hz); 7.78

(K, d, J= 84 Hz), 7.97 (H, d, /= 6.0 Hz); 84 (IH, d, /=72 Hz), 8.57 (IH, 4, J = 6.0 Ha);

&}g(m 5); 9.31 (1H, 5); 9.80 (1H, 5); IR (KBr) (cm™): 3293, 1657, 1548, 1492, 1221; MS
+1); 417.1

Example 79; (£)1-(6-Amino-3.4-di iro[2H-1- -2,1’-¢cyclobutane]-4-y1)-3-
(isoquinolin-5-y{)urea

This compound was synthesized by reduction of (£) 1<(3,4-Dihydro-6-nitro-gpiro[2H-1-
benzopyran-2,1°-cyclobutane]-4-yl)-3-(isoquinolin-5-yljurea (example 22) using 10 % Pd/C at a
hydrogen pressure of 40 psi in methanol.

'H NMR (DMSO-dg): 51.68 — 1.87 (3H, m); 2.00 — 2.40 (5H, m); 4.67 (2H, b s); 4.91 (1H, m);
6.42 (1H, m); 6.52 (2H, m); 6.99 (1H, d, J= 8.1 Hz); 7.63 (1H, m); 7.75 (1H, d, J = 7.8 Hz);
7.94 (1H, d, J= 5.7 Hz); 8.42 (1H, d, J= 7.8 Hz); 8.55 (1H, m); 8.71 (1H, s); 9.28 (1H, 5); IR
(KBr) (cm™): 3348, 3277, 1645, 1548, 1218; MS (M"+1): 375.1

Example 80: N'-woqmnolun-s-vl-N-Ii 3 4 4'-tetrahvdro-2'H—smro|chromene-z,l -c_vglogu_tn_gl
] dro-2H

A solution of 5- amino isoquinoline (1 mmol), 1,1-thiocarbonyldiimidazole (1.25 mmol) and
triethyl amine (1.0 mmol) in THF was stirred at room temperature for 45 minutes and was added
4-amino-3,4-dihydrospiro[2H-1-benzopyran-2,1*-cyclobutane] (1 mmol). Few drops of water
were added in the reaction mixture. Product precipitated out, was filtcred and washed with
water.It was then purified by column chromatography to afford the desircd thiourea as white
solid, m.p. 187-188 °C.

'"H NMR (DMSO- dg): §1.70-1.94 (3H, m); 2.02 — 2.46 (5H, m); 5.84 (1H, m); 6.75 (1H, d, J=
8.1 Hz); 6.88 (1H, m); 7.12 (1, m); 7.23 (1H, m); 7.69 (1H, t, /= 7.8 Hz); 7.78 (1H, d, J=5.4
Hz); 7.84 (IH, d, /= 6.9 Hz); 8.05 (15, d, /= 8.1 Hz ); 8.17 (1H, d, J = 8.4 Hz); 8.58 (1H, 4, J =
5.4 Hz); 9.34 (1H, 5) 9.81 (1H, 5); IR (KBr) (cm™): 3212, 1547, 1231, 757; MS (M'+1): 376.24

Example 81: (£} 13

Step I: 1-Phenylthiocyclobutane-1-acetic acid

A solution of thiophenol (70 mmol) in THF (10 ml) was refluxed for 1h in the presence of of
K3CO3 (70 mmol) as a base. A solution of Cyclobutylidene acetic acid (intermediate 1) (35
mmol) in DMF (1.0 ml) was added to the above reaction. The reaction was monitored by TLC
for completion. After 3 days the reaction was cooled and filtered. It was then neutralized with
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ethyl acetate saturated with hydrochioric acid and the compound was extracted with ethyl
acetnte. Organic layer was then separated, dried over anhydrous Na; S0 and concentrated under
vacuum. The residue was column purified to give the compound as a yellow solid.

Step 1I: 3,4-Dihydro-4-oxo-spiro{2H-1-benzothiopyran-2,1’-cyclobwtane]

A solution of 1-Phenylthiocyclobutane-1-acetic acid (10 mmol) in benzene was treated with
excess of PCls at room temperature for 15h. The reaction mixture was concentrated under
vacuum and the residue was again dissolved-in benzene. AICl; was then added to the solution
and it was stirred for 24h at room temperature. The reaction mixture was diluted with excess of
ethyl acetate and washed with water and brine. Organic layer was then separated, dried over
anhydrous Na;SO, and concentrated under vacuum. The residuc was purified by column
chromatography to afford the desired compound as oil.

' NMR (CDCl): §2.00 —2.30 (6H, m); 3.11 (2H, s); 7.16 (1H, 1, J= 7.8 Hz); 7.24 (1H, ¢, J =
8.4 Hz); 7.41 (1H, d, J= 8.4 Hz); 8.06 (1H, d, J= 8.1 Hz).

Step LII: (+) 4-amino-3,4-dihydro-spiro[2H- 1-benzothiopyran-2,1 '-cyclobutane 7}

" To a solution of 3,4-Dihydro-4-oxo-spiro[2H-1-benzothiopyran-2,1°-cyclobutane] (4.8 mmol,
100 mg) in methanol (10 ml) was added ammonium acetate (4.8 mmol, 377 mg) and
sodiumcyanobotohydride (3.4 mmol, 215 mg) and the reaction was refluxed for 10-12h.
Reaction was cooled and acidified with 6N HCI and stirred for 3-6 h. Reaction was quenched
with 2N sodium hydroxide, extracted with ethyl acetate. The organic extract was concentrated
and the residue was treated with ethyl acetate saturated with hydrochloric acid to obtain the
aminc hydrochloride (60 mg).

Step IV: (&) 1-(3,4-dihydro-spiro{2H-1-berzothiopyran-2,1 "cyclobutan]-4-y1)-3-(isoquinolin-5-
yDurea
This compound was prepared from () 4-amino-3,4-dihydro-spiro[2H-1-benzothiopyran-2,1°-

cyclobutane] as in step IV of example 1.

IH NMR (DMSO-ds): §1.96 — 2.46 (8, m); 4.94 (1H, m); 7.07 - (1H, dd, J=2.7 & 10.8 Hz);
6.76 (1H, dt, J= 2.7 & 8.7 Hz); 7.32 (14, d, J= 7.2 Hz); 7.61 (1H, m); 7.94 (1H, 1,/ = 7.8 Hz);
8.10 (1H, d, J= 7.8 Hz); 8.73 (3H, m); 9.61 (1H, m); 9.81 (1H, 5).
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The compounds in example 26 to example 35 were synthesized by the process deseribed in step
IV of example 1 using the appropriately substituted () 4-Amino-3,4-dihydro spiro{2H-1-
benzopyran-2,1’-cyclobutane] and the phenyl carbamate of appropriately substituted 5-

aminoisoquinoline.

Step I' 3,4-Dihydro-1,1,4-trioxo-spiro[{2H-1-benzothiopyran-2,1 -cyclobutane]
3,4-Dihyd:o-4-oxo—spiro[2H—l-bethiopyrﬁn-Z,l’-c)'rclobutane] (from step 11 of example 25)
was oxidized to the sulfoxide using m-CPBA (2.0 ¢q) in acetonitrile. Quenching with cxcess
water and extraction with ethyl acetate provided the product which was purified by column
chromatography using 7 % cthyl acetate in petroleum ether to give the sulfoxide as white solid.
'"HNMR (CDCl;): §2.02— 2.25 (4H, m); 2.86 (2H, m); 3.55 (2H, bs); 7.72 (1H, m); 7.82 (1H,
m); 8.01 (2H, m); IR (KBr) (cm™): 3348, 3277, 1645, 1548, 1218; MS M+1): 375.1

Step II: (&) 4-Amino-3,4-dihydro-1,1-dioxo-spiro{ 2H-1-benzothiopyran-2,1°-cyclobutane]
hydrochloride :

This compound was synthesized from above 3,4-Dihydro-1,1,4-trioxo-spiro[2H-1-
benzothiopyran-2,1°-cyclobutane] by the process described in step I of example 25. Isolated as
a hydrochloride.

'"HNMR (DMSO-dg): 52.03 -2.14 (3H, m); 2.35-2.42 (2H, m); 2.60~2.73 (2H, m); 2.94-3.00
(1H, m); 4.8 (1H, m); 7.67 (14, t, J= 8.1 Hz); 7.70 (1H, t, J=7.2 Hz); 7.95 (1H, d, J= 7.5 Hz);
9.06 (3H, bs).

Step 3: (¥)1-(1,1-dioxo-3,4-dihydro-spiro[-2H-1-benzothiopyran-2, 1 ‘cyclobutane]-4-yl)-3-
(isoquinolin-5-yi)urea

This compound was prepared in the same manner from above (%) 4-Amino-3,4-dihydro-1,1-
dioxo-spiro[2H-1-benzothiopyran-2,1°-cyclobutane] and phenyl carbamate of 5-
aminoisoquinoline as in step IV of example 1,

'H NMR (DMSO-ds): §2.08-2.42 (4H, m); 2.58-2.85 (4H, m); 5.25 (1H, m); 7.33 (1H, 4,/ =

8.1 Hz); 7.56-7.69 (4H, m); 7.81 (1H, d, J= 7.5 Hz); 7.87-7.94 (H, m); 8.33 (1, d, /= 6.9
Hz); 8.56 (1, d, J = 5.8 Hz); 8.76 (1H, 5); 9.32 (1H, 5).

le 83: N'-isoquinolin-8-y1-N-3,3'.4.4'-tetrahydro-2'H-gpiro[chromene-2. 1 '-cyclobutan]-4-
-igpquinolin-8-yl-N-3.4-dihydro- irg{c 2.1'-cyclo -4-ylthio
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This compound was prepared by the same method as described in the example III from 8- amino
isoquinoline , 1,1-thiocarbonyldiimidazole and 4-amino-3,4-dihydrospiro[2H-1-benzopyran-2,1°-
cyclobutane, in.p. 187-188 °C.

' NMR (DMSO- dg); §1.70-1.94 (3H, m); 2.02 ~ 2.50 (5H, m); 5.85 (14, m); 6.76 (1H, d, /=
1.8 Hz); 6.88 (1H, m); 7.10-7.18 (1H, m); 7.20-7.28 (1H, m); 7.67 (1H, t, J= 6.6 Hz); 7.78 (1H,
t, J=17.8 Hz); 7.82-7.95 (2H, m); 8.29 (1H, d, J=8.1 Hz); 8.53 (1H, d, J=5.1 Hz); 9.33 (1H, s}
9.95 (1H, s); IR (KBr) (car''): 3437, 3191,2931,1625, 1547, 1231

MS (M*+1): 376.29

Example 84: Screening for V1 antagonist ugin $Calcium uptake assay:

The inhibition of TRPV1 receptor activation was followed as inhibition of capsaicin induced
cellular uptake of radioactive calcium which represents calcium influx exclusively through the
plasma membrane associated TRPV1 receptor. '

Stock solution of capsaicin was made in ethanot and test compounds in 100 % DMSO. Stock
solutions were diluted to appropriate final concentrations in assay buffer keeping the final
DMSO concentration between 0.1% and 0.55%.

4504 was used at a final concentration of 2.5 pCi/ml (*°Ca, ICN).

Assay buffer was composed of F-12 DMEM medium supplemented with 1.8 mM CaCl; (final
conc.) and 0.1% Bovine serum albumin.(BSA from SIGMA)

Wash buffer was tyrodes solution supplemented with 0. 1% BSA and 1.8 mM calcium. Lysis
buﬁer contained 50 mM Tris-HCl, pH7.5, 150 mM NaCl, 1% Triton X-100, 0.5% deoxycholate
and 0.1% Sodium dodicyl sulphate (SDS,SIGMA )

Method; :

Assay was carried out with some modifications the of procedure as described by Toth et.al.(See
Toth A et. al., Life Sciences 73 p 487-498 ,2003). Human TRPV1 expressing CHO cells were
grown in F-12 DMEM (Dulbecco’s modified Eagle’s medium —GIBCO) medium with 10% FBS
(feta! bovine serum Hyclone), 1% penicillin-streptomycin solution, 400 pg / ml of G-418. Cells
were seeded 48 h prior to the assay in 96 well plates so as to get ~ 50,000 cells per well on the
day of experiment. Plates were incubated at 37°C in the presence of 5 % CO;. Cells were then
washed twice with 200 pl of assay buffer and re-suspended in 144 ul of the same. Assay was
carried out at 30°C in total volume of 200 j!. Test compounds were added to the cells fifteen
minutes before addition of capsaicin, Final concentration of capsaicin in the assay was 250 oM.
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After 5 minutes of agonist treatment, drug was washed out and wells rinsed with 300 ul of ice
cold wash buffer 3X. The cells were lysed in 50 pl lysis buffer for 20 min. 40 pl of ceil lysate
was mixed with 150 ul of Microscint PS, left overnight for equilibration. Radioactivity in
samples was measured as counts per minute (cpm) using Packard Biosciences Top Count. The
drug / vehicle / capsaicin treated “*Ca uptake values were normalized aver basal **Ca value. Data
was expressed as % inhibition of **Ca uptake by test compound with respect to maximum **Ca
uptake induced by capsaicin alone. ICs; value was calculated from dose response curve by
nonlinear regression analysis using GraphPadPRISM software,

Compounds described herein exhibited ICs in the calcium uptake assay method in low
M to high nM. For example, compounds described herein exhibited ICsy between about 797
aM to about 2.89 nM, or between about 304 nM to about 2.89 nM, or even between about 103
nM to about 2.89 nM. Compounds described herein exhibited ICsy between about 585 nM to
about 0.21nM, between about 123 nM to about 0.21 nM, or even between about 29.93 nM: to
about 0.21nM. Further, compounds described herein exhibited ICsy between about 1259 nM to
about 5.2 oM, between about 307 nM to about 5.2 nM, or even between about 23 nM to about
52 oM.

The results of these experiments are shown in the table below.

Example No. | % inhibition of “Ca uptake at 1 yM | ICsonM
1 ' 142.29 -
2 96.12 170.8
3 100 2.89
4 > 50% : 7.8
5 > 50% 304
6 > 50% . 339
7 > 50% 183
8 > 50% 351
9 > 50% 103
10 > 50% 104
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11 ' <50% - 6\/

12 <50% -
13 > 50% 147
14 <50% -
15 <50% -
16 > 50% 797
17 <50% -
18 <50% S
19 <50% -
20 <50% -
21 <50% -
22 <50% -
23 <50% -
24 <50% -
25 - <50% -
26 19.84 -
27 46.89 -
28 <50% -
29 <50% -
30 <50% -
)| <50% -
32 <50% -
33 10.53 -
34 15.62 -
35 8.82 -
36 4,04 -
37 .0.00 -
38 10.88 -
39 0.00 -
40 > 50% 123
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41 > 50% 048
42 > 50% 11.95
43 > 50% 52
44 <50% -
45 <50% -
46 <50% -
47 > 50% 0.21
48 > 50% 16.1
49 >50% 29.93
50 > 50% 78
51 > 50% 585
52 <50% -
53 > 50% 15.8
54 > 50% 2.23

- 55 <50% -
56 > 50% 14.4
57 > 50% 442
58 <50% -
59 > 50% 1.59
60 <50% -
61 > 50% 775
62 <50% -
63 > 50% 307
64 <50% -
65 > 50% 404
66 > 50% 462
67 > 50% 447
68 > 50% 222
69 > 50% 45
70 <50% -
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7 > 50% 591
72 >50% 469
73 > 50% 1259
74 > 50% 917
75 > 50% 23
76 <50% ) -
77 > 50% 463
78 <50% -
79 <50% -
80 > 50% 49
81 > 50% 52
82 > 50% 224
83 <50% -

Although the invention herein has been described with reference to particular
embediments, it is to be understood that these embodiments are merely illustrative of the
principles and applications of the present invention. It is thercfore to be understood that
numercus modifications may be made to the illustrative embodiments and that other
arangements may be devised without departing from the spirit and scope of the present
invention as described above.

All publications, patents, and patent applications cited in this application are herein
incorporated by reference to the same extent as if each individual publication, patent, or patent
application was specifically and individually indicated to be incorporated herein by reference.
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WE CLAIM:

1L A compound of the formula:

Rﬁ
N N\
AN R* Rﬂ
PO R®
/ X RZ
R‘l
®»

an analog thereof, a pharmaceutically acceptable salt thereof, a pharmaceutically acceptable
solvate thereof, a pharmaceutically acceptable hydrate thereof, an N-oxide tﬁereof, a tautomer
thereof, a regioisomer thereof, a stereoisomer thereof, a prodrug thereof or a polymorph thereof,
wherein

X and Y are independently O, $(O)y, or NR®;

R! and R? are joined together to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from
0, NR’ or S(O)w;

R? and R* are independently hydrogen, cyano, halogen, -OR”, substituted or unsubstituted
alkyl or -NR’R™, or R? and R* together form an oxo group;

(@  R®R%and R7 are independently hydrogen, nitro, cyano, halogen, -OR’,
substituted or unsubstituted allkcyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalky!,
substituted or unsubstituted heteroaryl, substituted or unsubstituted hetercarylalkyl, substituted
or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, -NR°R'®, —
CEL)-RS, -C(0)O-R?, -C(OINR®R!?, -S(0)R®, or -S(0)e-NR'R'; and

R® is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted cycloalkylalky], substituted or unsubstituted cycloalkenyl, substituted or
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unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or ungubstituted heteroarylalkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted hcterocyclylaﬁcyl, -
NR'R'®, -C(=L)-R’, -C(O)O-R’, -C(O)NR’R"®, -§(O)-R’, 01 -S(0)uNR’R'%; O

(®)  R®and RS are as defined above; and

R and R are joined together to form an optionally substituted 3 to 7 membered

saturated or unsaturated cyclic ring, which may optionally include up to two heteroatoms
selected from O, NR® or S;

each occurrence of R? and R'® may be the samo or different and is independeatly
hydrogen, -OR®, -SR®, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted cycloalkylalkyt, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl,-
NR'R?, ~C(=L)-R", -C(O)O-R?, -C(O)NR"R®, -8(0)ar-R" o7 -S(0)x-NR'R", 01 R® and R taken
together with the nitrogen atom to which they are attached are joined together to form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include at least two heteroatoms selected from O, NR’or §;

each occurrence of R® and R® independently is hydrogen,.-OR°, -SR®, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted atkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted beteroarylaikyl, substituted or unsubstituted hetcrocyclic group,
substituted or unsubstituted heterocyclylalkyl, -C(=L}R®, -C(O)O-R", -C(O)NRR’, -8(0)x-R", -
S(O)x-NR°R®, -NR°R’, or a protecting group, or R* and R® taken together with the nitrogen atom
to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsétmated cyclic ring, which may optionally include at least two heteroatoms selected from
O,NR’or S;
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each occurrence of R® and R%is independently hydrogen, substituted or unsubstituted 0\/
alkyl, substituted or unsubmtutcd alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsuhsumted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and R? taken together
with the nitrogen atom to which they are attached may be joined to form an optionally
gubstituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms selected from O, NR® or §;

each occurrence of R® is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NR®;

each occurrence of m is independently 0, 1, or 2; and

nis an integer from O to 4.

2. The compound of claim 1, wherein when one of R” and R? is hydrogen, the other is not
substituted or unsubstituted phenyl, substituted or unsubstituted thienyl or substituted or
unsubstituted 2-, 3- or 4-pyridyl.

3. The compound of claim ! or 2, wherein the bicyclic ring in formula 1 is not substituted at
the 6-position with -S(0);NR'R® or -S(O);NR’R".

4, The compound of claim 1 or 2, wherein when the the bicyclic ring in formula I is
substituted at the 6-position with -S(O};NRR® or -S(0);NR’R"’, then R" is hydrogen and R®is
wethyl, and R’ is hydrogen and R' is methyl.

5. The compound of any one of claims 1-4, wherein R® and R arc not -OR’, when R’ is
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted arylalky!, substituted or

unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, or acyl.

6.  The compound of any one of claims 1-4, wherein R* and R* are not -OR’,
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7. The compound of any one of claims 1-4, wherein when R®is -NR’R'° and R? is C(=L)-
R", ther R* is not substituted or unsubstituted phenyl, napthyl, pyridyl, pyrimidy}, pyrrolyl, furyl,
thienyl, indolyl, pyrrolidinolinyl, piperidonlyl, azepeneonlyl, or pyridazinone,

8.  The compound of any one of claims 1-7, wherein R’ and R? together form an optionally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
one or more heteroatoms selected from O, NR® or S(O)g.

9.  The compound of any one of claims 1-8, wherein none of the R® groups are -S(0)NR°R®
or -S(ORNRR'.

10.  The compound of any one of claims 1-9, wherein X is O or S(O)n.

11.  The compound of claim 10, wherein X is O.

&
4(‘5‘(\/\ @ The compound of claim 10, wherein X is S.

rd

13.} The compound of any one of claims 1-12, wherein Y is O or S.

The compound of claim 13, wherein Y is O,
,\R.\\'S% 15)  The compound of claim 13, wherein Y is S.

16, The compound of any one of claims 1-15, wherein R! and R? are joined together with the
carbon atom to which they are bound to form an optionally substituted 3 to 7 member saturated
cyclic ring, which may optionally include a hetercatom seclected from O and NR®.

The compound of any one of claims 1-15, wherein R' and R?are joined together with the
carbon atom to which they are bound form a cyclobutane ring.
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18.  The compound of any one of claims 1-16, wherein R! and R? together with the carbon to
which they are bound do not form a cyclopentyl or cyclohexyl ring.

\’,}' /197 The compound of any one of claims 1-18, wherein R? and R* are independently
hydrogen, cyano, halogen, -OR’, substituted or unsubstituted alkyl or -NR°R'®,

g
|& 20.  The compound of claim 19, wherein R® and R* are hydrogen.

‘C{ /2'1./ The compound of any one of claims 1-20, wherein each occurrence of R® is
independently hydrogen, balogen, nitro, cyano, substituted or unsubstituted alkyl, -OR’, -NR’R®
or -S(0)nR’.

) bd\ 22.  The compound of claim 21, wherein each occurrence of R’ is independently hydrogen,
{ \/@ halogen, unsubstituted alkyl, and -OR’, where R’ is unsubstituted alkyl or alky] substituted with

halogen.

20 23, The compound of claim 21, wherein each occurrence of R’ is independently hydrogen or
halogen.

2 \ ,24.’ The compound of claim 23, wherein each occurrcnce of R® is independently hydrogen or

flourine.
1 [ ,25./ The compound of any one of claims 1-20, wherein n is 0.
1"3 ,26./ The compound of any one of claims 1-20, wherein n is 1 and R is flourine,
/[\ ,2’7: The compound of any one of claims 1-26, wherein R is hydrogen.

/ .
Z') /28: The compound of any one of claims 1-27, wherein R’ is hydrogen.
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297 The compound of any one of claims 1-28, wherein R is substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl, or
substituted or unsubstituted heterocyclyl.

b

/

fﬁ 300 The compound of claim 29, wherein R® is pyrrolidinyl-3-yl.

@7 M. The compound of claim 29, wherein R" is quinolia-5-yl

-\ )a‘. The compound of claim 29, wherein R® is isoquinolin-8-yl.

[
/50 3 The compound of claim 29, whercin R® is (pyridin-4-yDmethyl.
2\ W “The compound of claim 29, wherein R® is 4-trifluoromethyibenzyl.

€L ‘;55'.’ The compound of claim 29, wherein R® is substituted with a substituted or unsubstituted
heteroaryl.

‘?)’j }( 'The compound of claim 35, wherein R} is 4-trifluoromethylpyridin-2-yl.
~ 37” The compound of any one of claims 1-27, wherein R and R® are joined together with the
' pitrogen atom to which they are bound to form an optionally substituted 3 to 7 membered
saturated or unsaturated cyclic ring, which may optionally include one or more heteroatoms
selected from O, NR® or S.

7/ e
'>7 38, The compound of claim 37, wherein R” and R® are joined together to form piperidine.

~ }) j( A compound of the formula
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L5
}; =
R
il | RO\ 1{1
®)s
1R Ry
(Tib)

an analog thereof, a phanmaceutically acceptable salt thereof, & pharmaceutically acceptable
solvate thereof, a pharmaceutically acceptable hydrate thereof, an N-oxide thercof, a tautomer
thereof, a regioisomer thereof, a sterecisomer thereof, a prodrug thereof or a polymorph thereof,
wherein

X is independently O,-S(O)x, or NR%;

R! and R? are joined together to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from
0, NR? or S(O)u;

R’ and R are independently hydrogen, cyano, halogen, -OR’, substituted or unsubstituted
alkyl or -NR’R"®, or R? and R* together form an oxo growp;

each accurrence of R is independently hydrogen, nitro, cyano, halogen, -OR’, substituted
or unsubstituted alkyl, substituted or unsubstituted atkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkeaylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted hetcroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heteroeyelylatkyl, -NR'RY, ~C(=L)-R’, -C(0)O-R’, -C(O)NR’R", -
S(0)sR’, or -S(0)m-NR’R'®; }

R’ and R” are independently hydrogen, nitro, cyano, halogen, substituted or unsubstituted
alkyl, substituted or unsubstitutod alkenyl, substituted or unsubstituted alkynyl, substituted or
mnsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
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substituted or unsubstituted heterocyclylalkyl, -OR®, -NR’R", -C(=L)-R’, -C(0)O-R’, - .
C(OINR’RY, -8(0)R’, or -S(O)e-NR'R';

each occurrence of R® and R'® may be the same or different and is independently
hydrogen, -OR", -SR", substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or
umsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylglkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl,-
NR'R®, -C(=L)-R*, -C(0)O-R®, -C(O)NR'R®, -S(0)x-R" 0r -S(0)-NR'R®, or R? and R" taken
together with the nitrogen atom to which they are attached are joined together to form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include at least two heteroatoms selected from O, NR® or §;

each occurrence of R® and R® independently is hydrogen, -OR”, -SR®, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloaikenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted ary}, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -C(=L)-R°, -C(0)O-R®, -C(O)NRR?, -S(0)R®, -
S(0)n-NR°RY, -NR°RY, or & protecting group, or R* and R®taken together with the nitrogen atom
to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include at least two heteroatoms selected from
0,NR°or §;

each occurrence of R° and R is independentty hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted beteroaryl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and R® taken together
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with the nitrogen atom to which they are attached may be joined to form an optionaUy'
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms selected from O, NR®or S;

each occurrence of R® is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NR®;

each occurrence of m is independently 0, 1, or 2;

‘nis an'integer from 0 to 4; and '

p and q are independently 0, 1, 2, or 3.

‘5? /40./. The compound of claim 39, wherein R® and R* are not -OR’, when R’ is hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted grylalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalky, or acyl.

/Iﬁ j( The compound of claim 39, wherein R® and R* are not -OR’.
rd
/5\-42. The compound of claim 39, wherein when R® is -NR’R'® and R’ is C(=L)-R?, then R" is

not substituted or unsubstituted phenyl, napthyl, pyridyl, pyrimidyl, pyrrolyl, furyl, thienyl,
indolyl, pyrrolidinolinyl, piperidonlyl, azepeneontyl, or pyridazinone.

N\

43.} The compound of any of claims 39-42, wherein X is O.

@ The compound of any of claims 39-42, wherein X is S.
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L{D /45./ A compound of the formula

R,

an analog thereof, a pharmaceutically acceptable salt thereof, a pharmaceutically acceptable
solvate thereof, a pharmaceutically acceptable hydrate thereof, an N-oxide thereof, a tautomer
thereof, a regioisomer thereof, a stereoisomer thereof, a prodrug thereof or a polymorph thereof,
wherein

X and Y are independently Q,-S(O)m, or NR®;

R? and R* are independentty hydrogen, cyano, halogen, -OR’, substituted or unsubstituted-:

alkyl or.-NR’R'?, or R? and R* together form an oxo group,

(a) R? R®and R” are independently hydrogen, nitro, cyano, halogen, -OR%,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylaikyl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl, substituted
or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, -NR'R', -
C(=L)-R’, -C(0YO-R’, -CONR’R", -8(0)rR’, 07 -S(0)n-NR’R"®; and

R® is hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted
or unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, -
NR'R™®, —C(=L)-R’, -C(0)0-R?, -C(ONR'R™’, -S(0)x-R’, o1 -S(0)r-NR'R'; 0x
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(®) R and R® are as defined above; and |
R and R® aré joined together to form an optionally substituted 3 to 7 membered

satirrated or unsaturated cyclic ring, which may optionally include up to two heteroatoms
selected from O, NR®or S; '

each occurrence of R® and R'® may be the same or different and is independently
hydrogen, -OR?, -SR”, substituted or unsubstituted alkyl, substituted or unsubstituted afkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cyctoalkyl, substituted or
unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or -
wnsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl,-
NR'R®, ~C(=L)-R®, -C(0)O-R?, -C(O)NR'R®, -S(O)r-R" or -S(O)-NR°R", or R’ and R"" taken
together with the nitrogen atom to which they are attached are joined together to form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include at least two heteroatoms selected from O, NR® or S;

each occurrence of R® and R® independently is hydrogen, OR®, -SR°, substituted or
unsubstituted alkyl, substitutcd or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalky), -C(=L)-R°, -C(O)O-R®, -C(O)NR°R?, -S(0)y-R", -
S(0)a-NRRY, -NR°R, or a protecting group, or R* and R taken together with the nitrogen atom
to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include at least two heteroatoms selected from
O,NR%or S;

each occurrence of R® and R®is indcpendently hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
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substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and R? taken together
with the nitrogen atom to which they are attached may be joined to form an optionally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may opticnally include
at least two heteroatoms selected from O, NR®or §;

each occurrence of R® is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NR®;

each occurrence of m is indcpendently 0, 1, or 2; and

nis an intéger from 0 to 4.

@ The compound of claim 45, wherein X is O.

\/\4'7\.

The compound of claim 45, wherein X is S.
@ The compound of any one of claims 4547, wherein Y is O.

AL The compound of any one of claims 45-48, wherein R" is 8 substituted or unsubstinted
quinoliny! or isoquinolinyl.

/
2,50.  The compound of claim 49, wherein the quinolinyl or isoquinolinyl group is attached to

14

the main structure of the compound at a position on the carbon-only cyclic ring.
\X}\ /ﬂ/ The compound of any of claims 45-50, whercin when one of R7 and R? is hydrogen, the
other is not substituted or unsubstituted phenyl, substituted or unsubstituted thienyl or substituted

or unsubstituted 2-, 3- or 4-pyridyl.

\J\ﬁ /5‘2/. The compound of any of claims 45-51, wherein the bicyclic ring in formula 1 is not
substituted at the 6-position with -S(O):NR'R” or -S(ORNR’R".
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\)\() @ The compound of any of claims 45-51, wherein when the the bicyclic ring in formulaXis W“L___.
substituted 4t the 6-position with -S(O)NR°R® or -S(0);NR’R", then R® is hydrogen and R® is
methy}, and R’ is hydrogen and R is methyl.

\3?)( /S’( The compound of any of claims 45-53, wherein R? and R? are not -OR’, when R’ is
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted arylalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, or acyl.

\/\8 /55’ The compound of any of claims 45-33, wherein R’ and R* are not -OR’,
o\ /56 The compound of any of claims 45-53, wherein when R’ is -NR’R'® and R’ is C(=L)-R’,
then R" is not substituted or unsubstituted phenyl, napthyl, pyridyl, pyrimidyl, pyrrolyl, furyl,

thienyt, indolyl, pyrrolidinolinyl, piperidonlyl, azepeneonlyl, or pyridazinone.

57. A compound of the formula

an analog thereof, a pharmaceuticaily acceptable salt thereof, a pharmaceutically acceptable
solvate thereof, a pharmaceutically acceptable hydrate thereof, an N-oxide thereof, a tautomer
thereof, o regioisomer thereof, a stereoisomer thereof, a prodrug thercof or a polymorph thereof,
wherein .

R’ and R* are independently hydrogen, cyano, halogen, -OR’®, substituted or unsubstituted
alkyl or -NR’R', or R and R* together form an oxo group;

each occurrence of R® is independently hydrogen, nitro, cyano, halogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
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or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or ~ ')
unsubstituted aryl, substituted of unsubstituted arylalkyl, substituted or unsubstituted heteroaryl, m
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -OR®, NR'R', ~C(=L)}R’, -C(0)O-R’, or -
CONR'R";

R%is independently hydrogen, nitre, cyano, balogen, -OR’, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or uasubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted ot unsubstituted heterocyclylalkyl, -NR'R', ~C(=L)}-R’, -C(0)O-R’, -C(OINR'RY, -
$(0)s-R?, or -8(0)-NR’R',

each occurrence of R? and R'® may be the same or different and is independently
hydrogen, -OR", -SR", substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted cycloatkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted.
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted hetercarylalkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl,-
NR'R®, ~C(=L)-R?, -C(O)O-R", -C(O)NR'R", -S(0)u-R° or -S(0)-NR'R?, or R? and R' taken
together with the nitrogen atom to which they are attached are joined together to form an
optionaily substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include at least two heteroatoms selected from O,NR°or §;

one of RV-R'" is N and the remaining R''-R"! groups are CH or CR";

each occurrence of R'Y and R'® is independently hydrogen, nitro, cyano, halogen,
substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
eyeloclkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
substituted or unsubstituted heteroary}, substituted or unsubstituted heteroarylalkyt, substituted
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or unsubstituted heterocyclic group, substituted or unsubstituted héterocyclylalkyl, -OR’, -
NR’R', —-C(=L)-R?, -C(0)O-R’, -C(O)NR’R"®, -§(0)-R’, 0t -8(0)x-NR’R".

each ocourrence of R® and R indeperidently is hydrogen, -OR", -SR°, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyelylalkyl, -C(=L)-R’, -C{0)O-R®, -C(O)NR°RY, -8(0)R", -
$(0)m-NR°RY, -NR°RY, or a protecting group, or R* and R®taken together with the nitrogen atom
to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include at least two hetercatoms selected from
0,NR®or S;

cach occurrence of R® and RYis independently hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or. -
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyt, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted hetcroaryl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl, or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R° and R? taken together
with the nitrogen atom to which they are attached may be joined to form an optionally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms selected from O, NR°or 8;

cach occurrence of R° is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NR;

each occurrence of m is independently 0, 1, or 2;

n is an integer from 0 to 4; and

p and q arc independently 0, 1, 2, or 3,

The compound of claim 57, wherein X is O,
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\ ' The compound of claim 57, wherein X is S.

The compound of any one of claims 57-59 wherein Y is O

-7

, U _61.  The compound of any one of claims 57-60, wherein R® and R* are not -OR®, when R® is
hydrogen, substituted or unsubstituted alkyl, substituted or unsubstituted arylalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, or acyl.

{:1/ /62/ The compound of any one of claims 57-60, wherein R® and R* are not -OR?,

/63./ The compound of any one of claims 57-60, wherein when R® is -NR’R'® and R® is C(=L)-
RY, then R" is not substituted or unsubstituted phenyl, napthyl, pyridyl, pyrimidyl, pyrrolyl, furyl,
thienyl, indolyl, pyrrolidinolinyl, piperidonlyl, azepeneonlyl, or pyridazinone.

64. A compound according to claim 1, wherein the compound is selected from:

(+)1-{3,4-Dihydro-1 -(methyl)spxro—[m-l-benzopyran-2,4’—p1pendme]-4-yl} 3-
(isoquinoline-5-yl)urea,

(#)1+2°,3, 3’ 4, 5°,6’-Hexahydrospiro-{2H-1-benzopyran-2,4° -pyran]-4-yl)-3-
(isoquinoline-5-yl)urea,

()1-(3,4-Dihydro-spiro-[2H-i-benzopyran-2, 1 *-cyclobutan]-4-yi)-3-(isoquinolin-5-
yl)urea,

()1-(3,4-Dihydro-spiro-[2H-1-benzopyran-2,1'-cyclobutan}-4-yl)-3-(isoquinolin-5-
ylurea,

(-)1-(3,4-Dihydro-spiro-[2H-1-benzopyran-2,1°~cyclobutan]-4-yl}-3-(isoquinolin-5-
ylurea,

(%) 1-(3,4-dihydro-spiro[2H- 1-benzopyran-2,1’~cyclobutane]-4-y1)-3-(8-
chleroisoquinolin-5-yljurea,

(%) 1-(3,4-Dihydro-spirof2H-1-benzopyran-2, 1 ’cyclobutane]-4-yl)-3-(3-
methylisoquinolin-5-yljurea,

(&) 1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-(1-
methylisoquinolin-S-yl)urea,
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5 'yl)urea:

(+) 1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-(2-oxoisoquinolin-
S-yhjurea,

(£)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-( pyridin-3-
yimethylurea,

(#)1<(3.4-Dihydro~spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yI)-3-(pyridin-2-yl
methyl)urea,

(#)1-(3,4-Dihydro-spiro{2H- 1-benzopyran-2,1°-cyciobutane]-4-yl)-3-(6-chloro-1,3-
benzothiazol-2-yl)urea,

&) l-(3,4-Dihydro—spiro[2H-l-benzopym-2,l’-cyclob\uané]-4-yl)-3-(2-oxoisoquinolin- ;\//)')

{£)13,4-Dihydro-spiro[2H- 1 -benzopyran-2,1'-cyclobutane]-4-yl)-3-(6-fluoro-1,3-
benzothiazol-2-yl)urea,

(£)1-(3,4-Dihydro-spirof2H-1-benzopyran-2,1°~cyclobutane]-4-yi)-3-(1-methyl-1H-
indazol-5-yljurea,

(£)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-(6-methoxy-1,3- .
benzothiazol-2-yl)urea,

(#)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cyclobutane}-4-yl)-3-(2-methy}-2H-
indazol-5-yl)urea,

()1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’cyclobutane]-4-yl)-3-(S-tert-butyl-1,3,4-
thiadiazol-2-yl)urea,

(£)1-(3,4-Dihydro-spiro{2H-1-benzopyran-2,1°-cyclobutane)-4-yl)-3-{ 5-(4-
bromophenyl)-1,3-thiazol-2-yl])urea,

{£)1-(3,4-Dibydro-spiro[2H-1-benzopyran-2,1’-cyclobutane}-4-yl)-3-(6-methyl-1,3-
benzothiazol-2-ylurea,

(2)1~(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yl)-3-(1-acetyl-1H-
indazo)-5-ylurea,

(2)1-(3,4-Dihydro-spiro{2H-1-benzopyran-2,1'-cyclobutane]-4-yl)-3-(thienc{2,3-c]
pyridine-3-ylurea,

(#)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1’-cyclobutane]-4-yi)-3{[5-(4-
bromophenyl)-1,3,4-thiadiazol-2-yl]-Jurea,
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(2143 4-Dihydro-spirof2H- 1-benzopyran-2,1*-cyclobutane]-4-yl)-3-(4,6-
dimethylpyrimidin-2-yl)urea,

{#)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1°-cycl obutane}-4-yl)-3-(5-chloro-1,3-
benzoxazol-2-yl)urea,

(£)1-(3,4-Dihydro-spiro[2H-1-benzopyran-2,1 *-cyclobutane}-4-yl)-3(5<(4-nitrophenyl)-
1,3,4-thiadiazol-2-yl)urea, .

(#)1-(3,4-Dihydro-spiro{2H- I -benzopyran-2,1 ’-cyclobutane]-4-y1)-3-(2-
furylmethyljurea,

() 1«3,4-Dihydrospiro[2H-1-benzopyran-2,1 *-cyclobutan]-4-yI}-3-(quinolin-5-yl) urea,

()1 ~(3,4-Dihydrospiro[2H-.1 -benzopyran-2,1 *cyclobutan}-4-yl)-3-(isoquinolin-8-y1)
urea,

1{((R)-3,4-Dihydrospiro[2H-1-benzopyran-2,1 "~cyclobutan]-4-yI)-3-((S)-1-(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-yl)urea, .

1«(R)-3,4-Dihydrospiro[2H-1-benzopyran-2,1 ’-cyclobutan}-4-y1)-3-((R)-1-(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-yljurea,

1-((S)-3,4-Dihydrospiro[2H- 1-benzopyran-2, 1 *cyclobutan])-4-yI)-3 «(R)-1(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-yi)urea,

1-((8)-3,4-Dihydrospirof2H-1-benzopyran-2,1 "-cyclobutan]-4-y1)-3-((8)-1-(4-
trifluoromethylpyridin-2-yl)pyrrolidin-3-yl)urea,

1-((S)-3,4-Dihydrospiro[2H-1-benzopyran-2,1 "-cyclobutan]-4-yI)-3pyridin-4-y[)methy}
urea,

1-((8)-3,4-Dihydrospiro[2H-1-benzopyran-2,1°<yclobutan]-4-yl)-3(4-
trifluioromethylbenzylurea,

N-3,4-dihydrospiro[chromene-2,1'cyclobutan]-4-ylpiperidine-1 -carboxamide,

N-2,1,3-benzothiadiazol-4-yl-N'-3,3',4 +4'-tetrahydro-2"H-spiro[chromene-2, 1'-
cyclobutan]-4-ylurea,

N-2,1,3-benzothiadiazol-4-yl-N'-3,3',4,4"-tetrahydro-2"H-spiro[chromene -2,1-
cyclobutan]-4-ylurea,

N'-(1-0x0-1,2-di hydroisoquinolin-S-yl)—N—3,3’,4,4'—teuahydro-z'l-l-spim[chromena-Z, 1'-
cyclobutan]-4-ylurea,
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(&) 1«3,4-Dihydro-6-methyl-spiro[2H-1-benzopyran-2,1’ -cyclobutane]-4-yl)—3-
(isoquinolin-5-yl)ures,

(£) 1-(3,4-Dihydro-7-methyl-spiro[2H- 1 -benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-ytyurea,

&) 1-3,4-D ihydr6-6-ﬂu0m-sph0[2H-l -benzopyran-2,1’cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea,

(+) 13,4-Dihydro-6-fluoro-spiro{2H-1-benzopyran-2,1' cyclobutane}-4-yl)-3-
(isoquinolin-5-ytjurea,

-)1-(3 4-D|hydro-6-ﬂuomsp1ro[2l-l -1 bcnzopyran-z 1'cyclobutane)-4-yl)-3-
(isoquinelin-5-yl)urea,

(%) 13,4-Dihydro-6-hydroxy-spiro[2H-1-benzopyran-2,1°-cyclobutane]-4-yI}-3-
(isoquinolin-5-ylurca,

(*) 1-(3,4-Dihydro-7-hydroxy-spiro[2H- 1 -benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yt)urea, '

&) 1<3,4-Dihydro-7-methoxy-spiro[2H-1-benzopyran-2,1’cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

1-(6,8-Difluoro-3,4-dihydro-spiro[2H-1-benzopyran-2, I’-cyc]obutane]—4—yl)—3-
(isoquinolin-S-ylurea,

(&) 1-(8-Chloro-3,4-dihydro-spiro[2H-1-benzopyran-2, 1’ -cyclobutane}-4-y1)-3-
(isoquinolin-5-yl)urea,

(&) 1-(3,4-Dihydro-6-fluoro-spiro[2H- 1-benzopyran-2,1° -cyclobutanc]-4-yI)-3-
(isoquinolin-5-yl)urea,

(#) 1-(3,4-Dihydro-6-methoxy-spiro[2H- 1-benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

(%) 1-(6-Cyclopentyloxy-3,4-dihydro-spiro{ 2H-1-benzopyran-2, 1 '-cyclobutane]-4-yl)-3-
(isoquinolin~5-yljurea,

() 1-(7-Cyclopentyloxy-3,4-dihydro-spiro[211-1-benzopyran-2,1°-cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea,

(%) 1<(7-Diflucromethoxy-3,4-dibydro-spiro{2H-1-benzopyran-2,1’ cyclobutane]-4-y1)-
3-(isoquinolin-5-yljurca. Hydrochloride salt,

() 1«3,4-Dihydro-6-methylaminosulfonyl- spiro{2H-1-benzopyran-2,1°-cyclobutane] -
4-yl)-3_-ﬁsoquinolin-5-yl)urea,
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(&) 1<7-Difluoromethoxy-3,4-dibydro-spiro[2H-1-benzopyran-2,1*-cyclobutane] 4-yl)
3-(3-methylisoquinolin-5-yljurea,

(£) 17-Chlcro-3,4-dihydro-spiro[2H-1 -benzopyran-2,1’-cyclobutane]-4-yi)-3-(3-
methylisoquinolin-5-yl)urea,

(&) 1-(8-Cyano-3,4-dihydro-spiro[2H-1-benzopyran-2,1 *—cyclobutane}-4-yl)-3-
(isoquinolin-5-yl)urea,

() 1-(6, 8-Diftuoro-3,4-Dihydro-spiro[2H-1-benzopyran-2,1'-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

(-) 1-(6,8-Difluoro-3 4-Dihydro-spiro[2H- 1-benzopyran-2,1 *cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

&) 1—(3,4—Dihydro-8—hydmxy-spim[2H-l-bcnzopyran—Z,I *-cyclobutane}-4-yi)-3-
(isoquinolin-5-yl)ures,

&) 1-(3,4-Dihydro-8-diﬂmromethoxy-spiro[ZH-l-benzopyran-Z,l >-cyclobutane]-4-yl)-
3-(isoquinolin-5-yl)urea,

(&) 1-6-Chloro-3,4-dihydro-spiro{2H-1 -benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea,

Q] l-(6-Chloro-3,4—dihydm—spiro[2H-1-benzopyran-Z,l '-cyclobutane}-4-yl)-3-
(isoquinolin-5-yljurea,

(&) 1-(6-Bromo-3,4-dihydro-spiro[2H-1 -benzopyran-2,1’-cyclobutane]-4-yb)-3-
(isoquinolin-5-yDurea,

(%) 1-(6,8-Dichloro-3,4-dihydro-spiro[2H-1 -benzopyran-2,1’~cyclobutane]-4-yl)-3-
(isoquinolin-5-ylurea,

(£) 1<6-Bromo-3,4-dihydro-7 -methylspiro[2H-1-benzopyran-2,1"-cyclobutane]-4-yl)-3-
(isoquinolin-S-ylurea,

(2) 1<(6,7-Dichloro-3,4-dihydro-gpiro{2H-1 -benzopyran-2,1’-cyclobutane}-4-yl)-3-
(isoquinolin-5-yljurea, -

(&) 1-(6-Chloro-3 ,4-dihydro-7-methyl-spiro{2H-1-benzopyran-2,1’ ~cyclobutane}-4-y1)-3-
(isoquinolin-5-yDurea,

&) 1-(6-Chloro-3,4-dihydro-spiro[2H-1-benzopyran-2,1 '-cyclobutane]-4-yl)-3 (8-
c}ﬂoroisoquinoli;x-s-yl)mea,
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&) 1~(6-F1uom-3,4—dihydro-spiro[2H-1-benzopyran—2,l’-cyclobutane]-4-y1).3.(g-
chloroisoquinolin-5-yiurea,

&) l-(3,4-Dihydm—6—ﬂuoro—spiro[2H—l~benzopymn—2,1’-cyclobutnne]-4—yl)—3—(3-
methylisoquinolin-5-yl)urea, '

(£} 1-(6-Chloro-3 y4-dihydro-spiro[2H-1-benzopyran-2,1 "-cyclobutane]-4-yt)-3-(3-
methylisoquinolin-5-yl)urea, :

(%) 1-(6-Chloro-3,4-dihydro-spiro[2H-1 -benzopyran-2,1° -cyclobutane]-4-y1)-3-(1-
methylisoquinolin-5-yl)urea,

(£) 1-(3,4-Dihydro-6-fluoro-spiro [2H-1-benzopyran-2,! "cyclobutane]-4-y[)-3-(1-
methylisoquinolin-5-y{)urea,

(F)1-(6-Acetamido-3,4-dihydro-spiro[2H-1 -benzopyran-2,1’-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

()16~ Amino-3,4-dihydro—spim[2}~l-l-benzopymn-Z,l *~cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urea,

1 -(7-Chloro-3,4-dihydro-spiro[2H-1-benzopyran-2, 1 '-cyclobutane]-4-yl)-3-
(isoquinolin-5-yl)urca,

(*) 143,4-Dihydro-6-nitro-spiro[2H-1-benzopyran-2,1 '-cyclobutane)-4-yl)-3-
(isoquinolin-5-yl)urea,

N'-isoquinolin-5-y1-N-3,3',4,4" tetrahydro-2 'H-spiro{chromene-2,1 *-cyclobutan}-4-
ylthiourea,

(&) 1-3,4-dihydro-spiro[2H- 1 -benzothiopyran-2, 1 ’-cyclobutan]-4-yl)-3-(isoquinolin-5-
yl)urea,

(¥)1-(1,1-dioxo-3,4-dihydro-spiro[-2H-1-benzothiopyran-2, 1 *cyclobutane]-4-yl)-3-
(isoquinolin-5-yljurea,

(&) 1-(3,4-dihydro-spiro[2H-1-benzopyran-2,1 '-cyclobuban]-4—yl)-3-(isoquinolin-5;
yDthiourea,

N'-isoquinolin-8-yl-N-3,3',4,4'-tetrahydro-2'H-spiro[chromene-2, 1 '-cyclobutan]-4-
yhhiourea,

and pharmaceutically acceptable salts thereof,

65. A compound according to any one of claims 1-64, wherein the salt is (a) an inorganic
acid addition salt selected from hydrochloride, sulphate, phosphate and nitrate, or (b) an organic
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acid addition salt selected from acetate, oxalate, maleate, tartarate, citrate, mesylate, succinate

and cinnamate.

66. A pharmaceutical composition comprising a compound according to any one of claims 1-
65 and a pharmaceutically acceptable excipient.

67.  The pharmaceutical composition according to claim 66, wherein the pharmaceutically
acceptable excipient is a carrier or diluent.

68. A method for preventing, ameliorating or treating a vanilloid receptor mediated disease,
disorder or syndrome in a subject in need thereof comprising administering to the subject a
therapeutically effective amount of a cornpound according to any one of claims 1-65.

69. The method according to claim 68, whercin the vanilloid receptor mediated disease,
disorder or syndrome is a pain or inflammatory disease, disorder or syndrome mediated by
vanilloid receptor 1 (VR1).

70.  The method according to claim 68, wherein the disease, disorder or syndrome is selected
from the group consisting of pain, acute pain, chronic pain, nociceptive pain, neuropathic pain,
post-operative pain, dental pain, cancer pain, cardiac pain arising from an ischemic myocardium,
pain due to migraine, artbralgia, ncuropathies, neuralgia, trigeminal neuralgia nerve injury,
diabetic heurcpathy, neurodegeneration, retinopathy, newrotic skin disorder, stroke, urinary
bladder hypersensitiveness, urinary incontinence,- vulvodynia, gastrointestinal disorders such as
jrritable bowel syndrome, gastro-esophageal reflux disease, enteritis, ileitis , stomach-duodenal
ulcer, inflammatory bowel diseasc, Crohn’s disease, celiac disease, an inflammatory disease such
as pancreatitis, a respiratory disorder such as allergic and nop-allergic rhinitis, asthma or chronic
obstructive pulmonary disease, irritation of skin, ey¢ or mucous membrane, dermatitis, pruritic
conditions such as wremic pruritus, fervescence, muscle spasms, emegis, dyskinesias, depression,
Huntington's disease, memory deficits, restricted brain function, amyotrophic lateral sclerosis
(ALS), dementia, arthritis, osteoarthritis, diabetes, obesity, urticaria, actinic keratosis,
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keratocanthoma, alopecia, Meniére’s disease, tinnitus, hyperacusis, anxiety disorders and benign
prostate hyperplasia. '

71. A method of treating pain in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of a compound according to any one of claims 1-65.

72.  The method of claim 71, wherein the pain is acute pain.

73.  The method of claim 71, wherein the pain is chronic pain.

74.  The method of claim 71, wherein the pain is post-operative pain.

75. A method of treating neuropathic pain in a subject in nced thereof comprising
administering to the subject a therapeutically effective amount of a compound according to any
one of claims 1-65.

76. A method of treating urinary incontinence in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of a compound according to any
one of claims 1-65.

77. A method of treating ulcerative colitis in a subject in need thereof comprising
administering to the subject a therapeutically effective amount of a compound according to any

one of claims 1-65.

78. A method of treating asthma in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of a compound according to any one of claims 1-65.

79. A method of treating inflammation in a subject in need thereof comprising administering

to the subject & therapeutically effective amount of a compound according to any one of claims
1-65.
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80. A process for the preparation of a compound of claim 1, wherein R® is hydrogen, which

process comprises the steps of:
(®  reacting the compound of formula (1) with a ketone of formula (2)
9 0
N CHR'R* )L
®%— A, R! r?

M 16
to form a compound of formula (3)

R4
P R?
@ W

(b)  converting the compound of formula (3) to a compound of formula (4)

(c)  reducing the compound of formula (4) with a reducing agent to form 2 compound

of formula (5)
S0x
R’
@),
x” TR

&}
(6)  reacting the bompound of formula (5) with a compound of formula (6), wherein
X’ is a leaving group and R’ is hydrogen, alkyl or aryl,
XCYOR?
©®

s

to form a compound of formula (7)
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RS
> ’LORP

R‘
3
@3, R

x” \ R

m

(e) reacting the compound of formula (7) with a compound of formula (8)
R
Sos
@ R}

to form the compound of claim 1.

8l. A process for the preparation of a compound of claim 1, wherein R is hydrogen, which
process comprises the steps of:

(8)  reacting an amine of formula (8) with a compound of formula (6), wherein X’ is a
leaving group and R is hydrogen, alkyl or aryl,

n—F
b - XCYORP
® )
to form a compound of formula (9)
Rl
R,)chow’

9

¥

(b)  reacting the compound of formula (9) with a compound of formula (5)

&
RN

R.‘

3

®R%F Rz
, x” TR

)

to form the compound of claim 1.

82. A process for the preparation of a compound of claim 1, wherein R® is hydrogen, which
process comprises the step of reacting the compound of formula (9°)
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R nCY \&
@

with a compound of formula (5)
R‘
Y

R‘

"% R

=7 % lgz

R
&)

to form the compound of claim 1.

83. A process for the preparation of a compound of claim 1, wherein RS js hydrogen, which

process comprises the step of reacting an amine of formula (10) with a compound of formula (8)
NCY

RN —R’
(R’)-—=‘ N s
P X R? R
16 @
to form a compound of claim 1.

84. A process for the preparation of 2 compound of formula: °
R)p

A

Y |

T
A L—Rr"qg

®y, M N

wherein

X and Y are independently O,-S(O), or NR®:

R' and R” are joined together to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from
0,NR’ or $(O);
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R® and R are independently hydrogen, cyano, halogen, -OR’, substituted or unsubstituted
atkyl or -NR’R", or R’ and R* together form an oxo group;

each occurrence of R* is independently hydrogen, nitro, cyano, halogen, -OR’, substituted
or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyt,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cyéloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted hetcrocyclic group,
substituted or unsubstituted heterocyclylalkyl, -NR*R", -C(=L)-R’, -C(0)O-R?, -C(O)NR’R", -
S(O)m-R®, or -S(O)-NR’R?;

R’ and R” are independently hydrogen, nitro, cyano, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted beteroarylatkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -OR?, -NR*R'®, -C(=L)-R®, -C(0)0-R®, -
C(O)NR’R'®, -$(0)u-R®, or -8(0)u-NR'R";

each occurrence of R’ and R'® may be the same or different and is independently
hydrogen, -OR®, -SR”, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substitutcd or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted hetcrocyclylalkyl,-
NR'R®, -C(=L)-R", -C(0)O-R*, -C(O)NR’R® , -S(O)-R" 0r -S(0)r-NR"R?, or R® and R'° taken
together with the nitrogen atom to which they are mw are joined together to form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include at least two heteroatoms selected from O, NR® or S;

each occurrence of R* and R® independently is hydrogen, -OR°, -SR®, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,

-111-



WO 2007/042906 PCT/TB2006/002814 N\

Substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or N
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -C(=L)-R’, -C(0)O-R’, -C(O)NR°R®, -S(0)-R°, -
$(O):-NRRY, -NR°RY, or a protecting group, or R” and R taken together with the nitrogen atom
to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include at least two heteroatoms selected from
O,NR%or S; :
each occurrence of R® and RYis independently hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl; or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and R? taken together
with the nitrogen atom to which they are attached may be joined to form an optionally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms sclected from O, NR®or S;

each occurrence of R® is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NR%;

each occurrence of m is independently 0, 1, or 2;

nis an integer from 0 to 4; and

p and q are independently 0, 1, 2, or 3,
the process comprising the steps of:

(a)  reducing a compound of formula (4)

to form an amine of formula (57)
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®n NHy R3
ANy 1R1
R
59
(b)  reacting the amine of Formula (5°) with a compound of formula (11)

X

HN™ ORp
(R")q

/ -~

oy g

an
wherein RP is hydrogen, alky, or aryl, to form a compound of formula II.

85. A process for the preparation of a compound of formula:
®Rp

<

Y
I x
HN HN —H—(R")q
. N

®RY, ]
= x \-R?
Ri
(I
wherein

X and Y are independently O,-S(O)n, 0f NR;

R' and R? are joined together to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include one or more heteroatoms selected from
0, NR” or S(O)u;

R’ and R* are independently hydrogen, c;/nno, halogen, -OR’, substituted or unsubstituted
alkyt or -NR°R'®, or R? and R* together form an oxo group;

each occurrence of R’ is independently hydrogen, nitro, cyano, halogen, -OR?, substituted
or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted
or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
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unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalicyl, -NR*R'Y, -C(=L)-R’, -C(0)0-R’, -C(O)NR’R™, -
S(O}-R’, or -S(O)a-NR’R';

R’ and R” are indcpendently hydrogen, nitro, cyano, halogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -OR?, -NR°R'®, -C(=L)-R®, -C(0)0-R’, -
C(OINR’R'?, -5(0)-R?, or -S(0)m-NR’R'%;

each occurrence of R’ and R' may be the same or different and is independently
hydrogen, -OR®, -SR®, substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted cycloalkyl, substituted or
unsubstituted cycloalkylalkyl, substituted or unsubstituted cycloalkenyl, substituted or
unsubstituted cycloalkenylalkyl, substituted or unsubstituted aryt, substituted or unsubstituted
arylalkyl, substituted or unsubstituted heteroaryl, substituted or unsubstituted heteroarylalkyt,
substituted or unsubstituted heterocyclic group, substituted or unsubstituted heterocyclylalkyl,-
NR'R®, -C(=L)-R®, -C(0)O-R®, ~-C(ONR'R®, -S(0)a-R"® 01 -S(0)-NR’R®, or R and R taken
together with the nitrogen atom to which they are attached are joined together to form an
optionally substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may
optionally include at least two heteroatoms selected from O, NR® or S;

each occurrence of R* and R® independently is hydrogen, -OR®, -SR°, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl,
substituted or unsubstituted cycloalkyl, substituicd or unsuhsltitmed cycloalkylalkyl, substituted
* or unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heteroarylalkyl, substituted or unsubstituted heterocyclic group,
substituted or unsubstituted heterocyclylalkyl, -C(=L)-R®, -C(0)0O-R®, -C(O)NRR?, -S(O}n-R’, -
$(0)-NR°R’, -NR°RY, or a protecting group, or R* and R” taken together with the nitrogen atom
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to which they are attached are joined to form an optionally substituted 3 to 7 membered saturated
or unsaturated cyclic ring, which may optionally include at least two heteroatoms selected from
O,NRfor S;

each occurrence of R® and R% is independently hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted alkynyl, substitutcd or
unsubstituted cycloalkyl, substituted or unsubstituted cycloalkylalkyl, substituted or
unsubstituted cycloalkenyl, substituted or unsubstituted cycloalkenylalkyl, substituted or
unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted heterocyclicigroup, substituted or unsubstituted heterocyclylalkyl, or
a substituted or unsubstituted heteroarylalkyl or a protecting group, or R® and R? taken together
with the nitrogen atom to which they are attached may be joined to form an optionally
substituted 3 to 7 membered saturated or unsaturated cyclic ring, which may optionally include
at least two heteroatoms sclected from O, NR®or S;

each occurrence of R® is independently hydrogen or substituted or unsubstituted alkyl;

each occurrence of L is independently O, S, or NRF;

cach occurrence of m is independently 0, 1, or 2;

n is an integer from 0 to 4; and

p and ¢ are independently 0, 1, 2, or 3,
the process comprising the steps of:

(a) reducing a corﬁpound of _Formula 3)

R 0 3

s
Rﬂ
& X p!

&)

to form a compound of formula (13)

-115 -

;5(9



WO 2007/042906 PCT/IB2006/002814
()  reacting the compound of formula (13) with a compound of formula (6’), wherein
X’ is a leaving group

X'COCH,

6)
to form a compound of formula (14)
(R’),,\ Nucc:gug
oL
X %!
(L))

(<) hydrolysing the compound of Formula (14) with a base to form a compound of
formula (15)

R, 7 03
e

2

Ay ng

(15
(d  reacting the compound of formula (15) with a compound of formula (11)

X

HN  ORe

o _Ej:\//(k")q

(1
, wherein R® is hydrogen, alky, or aryl, to form a compound of formula TI.
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Castillo Grau & Associates
Law Offices
P.O. Box 251473
Bogota, Colombia

FOR PATENTS AND TRADEMARKS IN

COLOMBIA

PODER GENERAL

(1) GLENMARK PHARMACEUTICALS S.A.

domiciliado en (2) Chemin de ia Combeta 5, CH-
2300 La Chaux-De-Fonds-Suiza

nombra a Dr. German Castillo Grau y/o Adriana
Castillo Gibsone y/o Luis Felipe Castillo Gibsone

..............................................................................

..............................................................................

con oficinas en la Carrera 13 No. 37-43, Piso 12
en Bogota, D.C., Colombia como sus
representantes con poder especial amplio y
suficiente, para recabar de las oficinas y
autoridades  Colombianas,  administrativas,
judiciales o de policia, en primera o segunda
instancia, la Obtencién de Patentes de
Invencion, Registro de Marcas, de Disefios
industriales, de Nombres y Ensefas
Comerciales, lo mismo que traspasos,
extensiones, renovaciones, cambios de nombre
y domicilio, registro de licencias de explotacion y
registro de licencias de uso referentes a lales
actuaciones, a cuyc efecto les faculta para dar
ante dichas autoridades todos los pasos
necesarios al objeto indicado, elevar solicitudes,
formular descripciones, enmiendas, protestas,
declaracicnes, apelaciones y reclamos, solicitar
la aplicacién de medidas cautelares, aceptar en
nuestro nombre y representacion la Cesién de
derechos de invencion y de patente de invencion
que se nos haga por cualquier persona, abonar
todos los impuestos cuotas y pagos
determinados por la ey, recibir todos los
documentos y valores dando el descargo
respective, llenar cualesquiera otros requisitos,
desislir, y tomar en fin todas las medidas que
creyeren conducenles al resguardo de nuestros
intereses y en caso de presentarse oposiciones
para que intervengan como demandantes ©
como demandados, con todas las demas
facultades legales necesarias. Este poder
comprende ademas las facultades de recibir,
desistir, transigir, comprometer, sustituir, revocar
sustituciones, recibir notificaciones y nombrar
apoderados judiciales o extra-judiciales

Dado y firmado en (4)
(“Judad de H.ahwah Pal de Rer

............................................................................

POWER OF ATTORNEY
(1) GLENMARK PHARMACEUTICALS S.A.

domiciled in (2) Chemin de la Combeta 5, CH-
2300 La Chaux-De-Fonds-Switzertand

hereby appoint Dr. German Castillc Grau and/or
Adriana Castillo-Gibsone andfor Luis Felipe
Castillo-Gibsone .........c..cveeeevveiceerieiieeveeevvcecenr e

..............................................................................

with offices at Carrera 13 No. 37-43, 12" Floor in

Bogota, Cclombia as our representatives with

special ampte and sufficient power to obtain from
the offices and Colombian authorities,
administrative, judicial and pofice, in first or in
second instance, Patents of Invention,
registration of Trade or Service Marks, Industrial
Designs, of Commercial Names and Ensigns, as
well as assignments, extensions, renewals,
changes of names and addresses, registration of
licences of exploitation and licences of use
referring to said actions who are empowered to
take before said authorities all of the necessary
steps for the purposes indicated, to file
applications,” {0 formulate  descriptions,
corrections, protests, declarations, appeals and
claims, apply for precautionary measures, to
accept on our behalf and representation the
assignment of rights on invention and tiles of
invention that may be given to us by any person,
to pay all 1axes, quoles and payments
prescribed by law, to receive all the documenis
amd proceeds giving the  respective
acquiescence or receipt, to fulfil any other
requisites to desist and take in fact any other
measuras that may be deemed conductive to the
safeguard of our interests, and in case
oppositions are presented to intervene as
plaintiff or defendant, with all necessary legal
faculties. This power includes the faculties to
receive, desist, compromise, transact, substitute
it in ali or in part, to revoke substitutions, to
receive notifications and to appoint judicial or
extra-judicial attorneys.
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STATE OF NEW JERSEY .' . I Knth!een A. Dnuovnn, Clerk nfthe Count) ofBer;,en',, '

s COUNTY OF BERGEN} 8S.: - o _ (the same being an office’ of Record of the aforesaid Cuunt),_ T
: o . having by law a seal) - : . ’

) LA

whose name is subscribed to the attached certificate ol’ acknowledgement, proof or affidavit, was at the time of mklng smd,-
/ “>cknowledgement, proof or affidavit, a NOTARY PUBLIC, duty commissioned end swom and residing in said State, end was, as such
. {OTARY PUBLIC, an officer of said State duly authorized by the laws thereuf to take and certify the same, as well as to take and centify -

) Lhc proof and acknowledgement of deeds for the conveyance of land, tenements or hcxtdm):ncnls. and other instruments in writing o be . . . .

recorded in said Siate; and that the said acknowledgement is, duly executed and waken according to. thc laws of said State, and that | am e

well acquamlod with h'ls/hl.’t handwriting and verily believe the signature to the aniached certificate is his/her genuing signawre. . : ) i

i And 1 do further cenify that the impressinn of the seal of such NOTARY PUBLIC is nt required by the laws of this Siawe to be .. -
fited in my office.

IN WITNESS WHEREOF. 1 have hereunto set my hand and aflixed my official seal this
27th

TAYO SAMPER RODRIGLEZ
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ECLARACION NOTARIAL
(Individual)
Alos .1 9dias del mes de JUNi0 _ de 2007

comparecié personalmente ante mi, Notario
Piblico elfa sefor(a) Sean E. Ryder, Esq.

A quien{es) doy fé de conocer y me consta que
as{son) la(s) persona(s) descrita(s) y firmante(s)
de! documento que precede, declarando ante mi
que otorga(n) el mismo para los fines vy
propésitos que en él se expresan.

El Notario Publico

..............................................................................

(Sociedades)

Et infrascrito Notario certifica: que la firma que

antecede y dice .....................

SEAN E. RYDER, ESQ.

es auténtica; que el signatario desempeia el
cargo de

............................................................................

de GLENMARK PHARMACEUTICALS S.A.

que tiene facultad para otorgar este poder;
¥ que dicha compafia estd domiciliada en

Chemin de la Combeta 5, CH-2300 La Chaux-
De-Fonds, Suiza

y actualmente existe y est4 organizada de

acuerdo a las leyes de Suiza

Todos los hechos anteriores le constan por

haber examinado los documentos respectivos y

de todo ello da fe..

gaqoyﬁ
a1s de

.....................................................................

GUSTAVO SAMPER( R

NOTARIAL CERTIFICATE
(Individuals)

ik —_
On this!! day of MLNG. . Of.2007 ...

personaily appeared before me, a Notary Public,
.St.wl..f.‘..Kl{d.U.'..,..fsC?.: .........

to me known, and known to me be the person(s)
described in and who executed the foregoing
document, and he(they)} duly acknowiedged to
me that he(they) executed same for the uses
and purposes therein expressed.

Notary Public

{Corporations)

The undersigned Notary Public certifies: that

The preceeding signature reading .............ccev...
S(CU\Ech{M,ESC
is authentic; that the signor at present fills the

post of

D .i..rf».z.d.’.a../....QJC..‘.-J.n.*..;c_[hamfs..@....Pfopmf (j
of GLENMARK PHARMACEUTICALS S.A,

and that he/she is empowered to grant this
power,

and that said company is domiciled in

Chemin de 1a Combeta 5, CH-2300 La Chaux-
De-Fonds, Switzerland

and actually exists and is organized in

accordance with the laws of Switzeriand

Al the foregoing facts are known to the Notary
due to his/her having examined the respective

documents to which he/she, the Notary, allests.

O:_a“rl’l\efd*)arggs%:g v 5...73‘.{'1.;.4;&.. .,....Mlu).lr ,
ok Lok Srad (3 Dp AmeA o, MM()

Notary Public

{W:\04366\2201990-c0001141556.D0C *043662201990-C00* }

ODRIGUEZ (With Apostille)
SEIS
JENNIFER E. BYRNE
Notary Public of New Jersey

- My Commission Expires July.7, 2009
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Industria y Comercie
SUPERINTENCENCIA

EXTRACTO PARA LA PUBLICACION

SOLICITUD DE PATENTE PCT
ENTRADA EN FASE NACIONAL

.(21) No. SOLICITUD {51) INT.CL: CO7D 491/10; CO7D 485/04;
CO7D 493/10; CO7D 413/12
{22) FECHADE (71) SOLICITANTE:
PRESENTACION
GLENMARK PHARMACEUTICALS S.A.
.(30) PRIORIDAD
{(31) No. DE SOLICITUD 1269/MUM/2005 .(72) INVENTOR(ES):
60/730,660
996/MUM/2006
60/807,205 Laxmikant Atmaram Gharat
(32) FECHADE Octubre 7, 2005 Uday Mukund Joshi
Octubre 26, 2005 Neelima Khairatkar Joshi
PRESENTACION Junio 26, 2006
Julio 13, 2006
{33) PAIS India {74) APODERADO:
E.UA.
India GERMAN CASTILLO GRAU
EUA
_Tl
.(54) TITULO: DERIVADOS BENZOFUSIONADOS SUSTITUIDOS Y SU USO COMO
LIGANDOS DEL RECEPTOR VANILOIDE
.(67) RESUMEN

La presente invencion esta relacionada con derivados benzofusionados

sustituidos, que pueden utilizarse como ligandos del receptor vaniloide, con

métodos de tratamiento de enfermedades, condiciones y/o trastomos modulados

por receptores vaniloide utilizando estos, y procesos para su elaboracion.



Castillo Grau & Associates
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-045550- -00000-0000
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- Fecha: 2008-05 0€ 16:11:33  Dep. 2020 NUECREACIONL

Tra. 11 PATENTEIYN
Act. 411 PRESENTAGION Folics: 258
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REQU!SITOS MINIMOS PARA ADMISJON A TRA"VTITE
PCT :

PATENTE DEINVENCION - { . MODELO DE UTILIDAD

'¢ Indicacion. de que se solloita Ja concesidn de une patents
“Datos de IdentHlcacion dal solleitants. o de la parsona que presoma la soﬂcftu

Descripcion de tg rvenoidn .
D]b“jOu de ser esios pertinentés
$ Comprobants de pago de las tasas estnbfec ldas

- COMPLETA [ ]
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. Datos de Ident] Ifcacion del solicitante o- de-la persona que presentay

Representacion “grafice y foio
material cue Incorpora ef disefie, . - L
Comorobante dsa pago do ias taaas establecidas e '

‘COMPLETA [ |

 ESQUEMADETRAZADO [} -

4 Jnd&c‘acién de-que se solfc;ta ef reg}lstro'de un Eéc}uérﬁ de Frazado

> Datoside ldentificacldn del'sello
‘#®  Representacion grafica del esquema trazado
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by

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogotéa,
2020

Doctor(a}

CASTILLO GRAU GERMAN

Apoderado{a) y/o Representante de
GLENMARK FPHARMACEUTICALS S.A.

REFERENCIA Radicacidn No. 8 45550
Solicitud internacional PCT/IB2006/002814
Fecha inicio fase nacional 07/05/2008
Tramite 11
Evento 378
Actuacidn 430
Oficic No. _ 8305

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidén 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Coopecracitn en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria vy Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesidn del
dereche a la patente del inventor al scolicitante o a su causante. (Art. 26-Kk}
Decisidérn 486.

En  cumplimiento de 1lc dispuesto por el acticulo 39 de la Decisidn 486, se le
requiere para que dentro del término de dos meses siguientes a ia fecha de
notificacidén del presente oficio, complete los requisitos antericrmente enunciados.
En c¢aso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacidn.

Notifiquese el presente 9fi io conforme a lo dispuesto en el numeral 5.2, literal
e}, del capitulo quipto dél tjitulo primero de la Circular Unica No.10 de 2001.

ALIX CARMENZA CSPEDES DE VERGEL
Jefie de la djp7isidon de Nuevas Creaciones

El anterior , reguerimiento fue notificade por fijacidn en lista de

Feona 27 JUN, 2008






