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HUMBERTO RUBIO CAMACHO, mayor de edad, domiciliado en Bogot& D.C., identificado 
con la cØdula de ciudadania nimero 17’192.062 de Bogota, abogado graduado portador de 
la Tarjeta Profesional No. 50.007 expedida por el - Consejo Superior de la Judicatura, 
actuando en carÆcter de Apoderado de GRUNENTHAL GMBH, domiciliado en 
Zieglerstrasse 6, 52078 Aachen, Alemania.; encontrÆndome deritro de la debida oportunidad 
procesal para dar respuesta al auto proferido por su Despacho, mediante Oficlo No. 9907, 
notificado por fljación en lista de 17 de agosto de 2.007, me permito manifestar y anexar: 

I.- Manifiesto y Anexo 

Reivindicaciones 

El examinador ha formulado objeciones a la claridad de la solicitud. Atendiendo las 
sugerencias se ha realizado una serie de modiflcaciones al CapItulo de Reivindicaciones, por 
lo tanto estamos anexando los siguientes documentos: 

(I) Nuevo capItulo reivindicatorlo. - 

------ 

- Las reivindicaciones 3, 4, 5 y 6, no se especifica el sign iflcado de 113, como Se trata de 
reivindicaciones d.ependientes no es necesarlo introducir el significado del radical en 
mención, en todas las-reivindicaciones a menos que se haga alguna especiflcación respecto a 
lo iædicado en la reivindicación 1, de lo contrario es suficiente y valido que esta informacióri 
se encuentre. en la reivindicación independiente, como ocurre con nuestra solicitud. 

En el nuevo pliego tambiØn se han eliminado las reivindicaciones 12 a 17, cumpliendo as[  las 
exigencias de lo presupuestado en los articulos 14y 21 de la Decision 486. 

Unidad de Invención 

En este pünto hacemos notar que se trata de nuevos compuestos donde el elemento que 
conforma el concepto comin, que para que exista la unidad de invención debe ser nuevo e 
inventivo, esta dado por la estructura 



HUMBERTO RUBIO & CIA 
ABOGADOS 

Expediente No. 03-111723 
Paglna2de3 

R 

donde los sustituyentes 111,112 y R3 son los que pueden tomar diferentes significados 
mientras que el resto de la estructura permanece constante, siendo esta estructura nueva e 
inventiva, proporcionando as] el concepto comÆn inventivo que configura la unidad de 
invención de los compuestos reivindicados. La actividad farmacológica, forma de acción, 
propiedades, usos y demÆs no son indicadores de unidad de invención, sino caracteres 
propios de la estructura molecular que es en realidad el producto de la invención. 

No obstante Ia anterior y para precisar el alcance de la invención, los dos sistemas de 
ensayo, NMDA/glycinB y alfa2A y los resultados mostrados en estos ensayos farmacológicos 
corresponden a compuestos que no poseen una caracteristica estructural comin y tambiØn 

?presentan actividad en otros sistemas de prueba ensayados, par ejemplo. 

Ejemplo 474 42% de inhibiciàn en el ensayo de BTX 
Ejemplo 202 45% de inhibición en el ensayo de BTX 
Ejemplo 21 63% de inhibición en el ensayo de BTX (mostrado en esta solicitud) 
Ejemplo 27 74P/o de inhibición en el ensayo de BTX (mostrado en esta solicitud) 
Ejemplo 151 83% de inhibición en el ensayo de BTX 

0 1 
Ejemplo 175 30% en ell ensayo de absorción de NA 

. Nivel Inventivo 

Los documentos Dl, y D2 describen compuestos que no poseen la misma estructura 
molecular ni tampoco la sugieren, la diferencia radica en que el grupo cetónico de los 
antecedentes desaparece y en su lugar se encuentra una arnida Scida, donde la union de 
grupo se hace a travØs del carbono y hay un doble enlace que e5t6 entre el C sobre el que 
se encuentra el grupo amina kida y el nitrógeno del anillo a diferencia del enlace sencillo en 
los compuestos del arte previo. Diferencia notorias que no se hacen evidentes a partir del 
arte previo. Retomando Jo afirmado por el examinador en el punto de unidad de invenciOn 
i’.. .se puede concluir que todas las variaciones en la molØcula segiin la solicitud presentada, 
pueden poseer diferente actividad farmacolOgica, par lo tanto se dilucida que la materia es 
muy amplia y se encuentra ms de un concepto comOn inventivo" entonces con base en esta 
aflrmación se puede establecer que si dentro de los compuestos de la solicitud las 
variaciones en la molØcula conducen a invenciones diferentes, ms sign vas resultan ain 
las diferencias estructurales entre los compuestos del arte anterior y los de la solicitud, 
donde no existe ni siquiera un elemento comcin en su estructura molecular, coma si existe 
entre los compuestos de la solicitud elemento que es nuevo e inventivo como ya se expuso 
anteriormente. 
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Ahora el argumento del examinador con relación a qua el problema tØcnlco no queda 
plenamente definido y podria ser solucionado par el experto en la matena con base en los 
compuestos divulgados en 02, reahzando las siguientes modiflcaciones retiro de las 
sustituciones del nitrógeno de  la posición 2 del anillo, y adiclón cia Østas en el grupo 
carboxamida (posición 3) e incluye un doble enlace en 2,3(solicitud), resulta tornado muy. a 
la ligera, y visto desde cuando ya se tiene at alcance la sotución o el objeto a proteger en 
este caso los nuevos compuestos, pero este analisis debe hacerse situandose en el momenta 
en qua Se esta buscando la solución  at problema tecntco a la bisqueda de nuevos 
compuestos con determinada actividad frmacol6gica, en ese orden cia ideas no existe nada 
en el arte prevlo qua motive a una persona del nivel media a realizar caprlchosamente los 
cambios en la estructura, comenzando por quitar sin ninguna razón los sustituyentes del 
nitrógeno de  la posición 2 del anitlo y adición de Østas en at grupo carboxamida, grupo que 
no as propiamente una carboxamida en 02, sino un grupo cetonico(poslción 3), entonces no 
es como pretende hacer ver el examinador que resulta tan simple Ilegar a los nuevos 
compuestos de nuestra invenclón, con propiedades mejoradas, conservando su actividad 
farmacologica La persona del nivel media no podria denvar evidentemente de los 
documentos los nuevos compuestos, qua difieren notoriamente de los del arte previo. 

De manera atenta solicito a su Despacho, tener en cuenta todas y cada una cia las 
conslderaciones expuestas anteriormente, at momento de estudiar at presente caso. 

U.* ANXO: 

Conforme 
a 

Ia indicado en el punto. I, Se anexan lossiguientes documentos: 

(I) Nuevo capitulo reMndicatorio 

III.- PETICIÔN: . . 

Conforme a to anterior, una vez atendidos los requenmientos y exigencias del 

... . 
. examinador y at tener en cuenta el æuevo capitulo. descritivo y cia reivindicaciones 

presentado, asi como los argumentos expuesto, sohcito muy respetuosamente a su 
Despacho, continuar el trÆmite de rigor y de ser, el caso se hagan las 
correspondientes observaclones con  at 6nimo de hacer to pertinente dentro del 
presente trØrnite. 

Atentamente, . 

HUMBERTO RUBIO CAMACHO 
C.C. 17’192062 de Bogota 
TA $0.007 Consejo Superior 

de Pa Judicatura 
COD. 4134 

03/1249/P000279 
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REIVINDICACIONES 

I. Derivados sustituidos de 1-oxa-2,8-diaza-espiro[4.5]dec-2-eno con Is formula 

general (I) 

en forms de sus racematos, sus estereoisOmeros puros, en especial enantiOmeros 

o diastereOmeros, o en forma de mezclas de estereoisOmeros, en especial de 

enantiómeros o diastereOmeros, en cusiquier relaciOn de mezcla; on forma aislada 

o en forma de sus Æcidos o sus bases, o en forms de sus sales, en especial de las 

sales fisiolOgicamente admisibles, y muy on especial se prefiere en forms de sus 

clorhidratos o en forms de sus solvatos, en especial de los hidratos; 

caracterizado porque 

R1 y R2 son independientes entre si y representan H, alquilo C, cicloalquilo C8, 

(alquilo C14-cicloalquilo C, arilo, (alquilo C1)-arilo, heterociclilo, (alquilo C14-
heterociclilo o NH-C(=O)-arilo, en donde al menos uno de los grupos R1 y R2 no 

represents H, 

0 bien 

los dos juntos representan -(CR4R5)m-(CR6R7)n-Y-(CR8R°)p*(CR10R1  1)q con cads 

uno de m =1, n = 0 o 1, p = 1 o 2, y q = 1 o 2, o bien representan �CH2-CH2-

C(arilo)CHCH2; 

R3 represents S02R12 o C0R13; 

R4, R5, R6, R7, R8, R9 R10 y R11 son independientes entre si y representan H, alquilo 

C1, cicloalquilo C34 o 

Y represents CR15R16 o NR 17  

R12 represents alquilo C1, (alquilo C14)-cicloalciuilo C8), arilo, (alquilo C1.4-
arilo, heterocicllio o NR18R19; 

R13 represents alquilo C, cicloalquilo C10, arilo, (alquilo C14-arilo o 
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heterociclilo; 

R14 represents OR 20; 

R15 y R16 son independientes entre si y representan H, arilo o (aiquilo C14-arilo; 

R17 represents H, cic!oalquilo C3..8, arilo, (aiquilo C1)-arilo, heterociclilo o 

5 C(=O)R22; 

R18 y R19 son independientes entre sly representan H, aiquilo C1..6; 

R2° represents aiquilo C1..6; 

R22 represents arilo, (aiquilo C1)-arilo, heterociclilo u OR24; y 

R24 represents aiquilo C1 o (aiquilo C14)-arilo. 

10 

2. Derivados sustituidos de 1-oxa2,8-diaza-espiro[4.5]dec-2-eno de acuerdo con Is 

reivindicaciOn 1 o 2, caracterizados porque 

R1 represents atqullo C1.6, cicloatquilo C, (aiquito C1..3)-cictoalquilo C8, arilo, 

� (aiquilo C1..3)-arilo, heterociclilo, (aiquilo C1.3)-heterociclilo o NH-C(=O)-arilo, 

15 y 

R2

 

represents H, aiquilo C1, (aiquilo Cl-3)-arilo o (aiquilo C13)-heteociclilo; 

3. Derivados sustituidos de 1-oxa2,8-diaza-espiro[4.5]dec-2-eno de acuerdo con Is 

reivindicación 3, caracterizados porque 

20 R1 represents metito, etHo, n-propilo, isopropilo, 2-metilpropilo, n-butilo, ter-

butflo, n-pentilo, 3-metilbutflo a CH2-C(CH3)=CH2, no sustituido o sustituido 

con F, Cl, Br, I, -CN, N-alquilo-N-aritamino,N,N-dialquilamino, amida, 

carboxialquilo, carboxibendilo; en especial metilo, etilo, CH2-C(CH3)CH2, 

CH(C(=O)OCH2CH=CH2)-CH2C(0)O-ter-butilo, 2-cianoetito, CH2-CH2-NH-

25 C(=O)CH3, 2-(N-etil-N-(3-metitpentil)-amino)-etit, 2-(N,NdimetilamIno)-etlio, 

2-(C(0)-NH-(3-naftilo)-etilo, I ,2-(di-(C(=O)O-ter-butil)-etito, 3-(N-metil-N-

fenilamino)-propilo, I -(C(0)O-bencilo)-3-metil-butito, I -(C(=O)O-butilo)-3-. 

metil-butilo, CH2CO2-etilo, CH2CH2CO2-etilo, CH2-CH2-0-fenhlo, CH27CH2-S-

CH2-CH3; 

30 cictopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, ciclooctilo, 

bicicto[3. 1.1 ]heptano-3-ilo, en especial fenilciclopropilo, 2-(O-bencilo)-

ciclopentito, 2-(carboxietilo)-ciclohexilo, 7,7-dimetil-2-(carboxietit)-

ciclohexito, 7,7-dimetil-2-metilbiciclo[3. I .1]heptano-3-ito, no sustituido o 

sustituido con F, Cl, Br, I, -CN, alquilo, arilo, carboxialquito, carboxibencilo, 

35 0-alquilo, 0-bencito; 

ciclopropitmetilo, 7,7-dimetll-2-oxo-biciclo[2.2. I ]hept-1 -Hometilo; 

fenilo, 1-naftilo o 2-naftito no sustituido o sustituido con fenoxi, -CH2-

P(0)(0-etilo)2; 

CH2-arilo, CH2-CH2-arilo, CH2-CI12-CH2-arilo, CH2-CH2-CH2-CH2-arito, 

40 CH(CH3)-arilo, CH(CH3)-CH2-arilo, CH2-CH-(arilo)2, CH(CO2-alquilo)-CH2-
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aria, CH2-CH2-CH-(anllo)2, en donde anilo representa fenilo no sustituido, 1-

naftilo a 2-riaftilo, o fenilo sustituido con F, Cl, Br, I, -CN, NO,. aiquilo, CF3, 

alcoxi, a aiqullendioxi, en especial bencilo, -CH2-naft-1-ilo, 2-fluorobencilo, 

3-fluorobendilo, 3-clorobencilo, 3-metoxibencilo, 2-etoxibencilo, 2,4-

5 difluorobencilo, 3,5-diclorobendilo, 3-fluoro-5-tnifluorometilbenc7ilo, 3-fluoro-

4-trifluorometilbencilo, 2-cloro-6-fluorobencilo, 2,5-dimetoxlbencilo, 2-cloro-

6-metil-bencilo, 3,4-dimetoxibencilo, 3,4-dioximetilbencilo, CH(CH3)-fenilo, 

CH(CH3)-4-CH3-fenilo), CH(CH3)-(4-nitrofenilo), CH(CH3)-(2,3-dioxietilen-

fenilo), CH2-CH2-fenilo, CH2-CH2-(2-fluorofenilo), CH2-CH2-fenilo, CH2-CH2-

10 (4-fluorofenilo), CH2-CH2-(4-clorofenilo), CH2-CH2-(3,4-diclorofenilo), CH2-

CH2-(3-metoxifenilo), CH2-CH2-(2,5-dimetoxifenilo), CH(CO2-ter-butilo)-CH2-

fenilo, CH(CO2-metilo)-CH2-4-clorofenilo), CH2-CHfenilo)2, CH(CH3)-CH2-

(4-clorofenhlo), CH2-CH2-CHfenb10)2, CH2CH2CH27fenhlo; 

pirrohdin o piperidin no sustituido o sustituido con arilo, alquilarilo o 

15 carboxietilo, en especial pirrolidin-3-ilo, N-(4-trifluorobendll)-pirrohdin-3-ito, 

N-(3-metoxibenchl)-pirrolidin-3-ilo, N(CH2-(-naftil)-pirrolidin-3-ito o N-

(carboxietil)-piperidin-4-ilo; 

(CH2)13-heterociclilo no sustituido, a sustituido con aiquilo, F, Cl, Br, I, -CN, 

arito, aiquilarilo, doride el heterociclilo es furarfflo, benzofuranilo, 1,4-

20 dioxanilo, benzo-1 ,4-dioxanilo, tienhlo, piridinilo, pirrolidinilo, I H-indolflo, 

imidazohilo, piperidinhlo, tetrahidrofuranilo, on especial CH2-furanhlo, 5-

metilfuran-2-ilo, CH2-benzofuran-2-ilo, 

CH2-tien-2-ilo, CH2-pinidin-3-hlo, CH2-piridin-4-ilo, CH2-CH2-pinidin-2-ilo, CH2-

25 CH2-(I H-indol-3-ilo), CH2-CH2-pirrotidin-1 -ito, CH2(N-2,5-diclorobencil-

pirrolidin-3-ilo), (CH2-CH2-(N-metil-pirrolidin-2-ilo), -(CH2)3-imidazol-I -ito, 

CH2(tetrahhdrofuran-2.ilo) o 

H2C- H2C 

1D  o CH(CO2-metit)-CH2-(1 H-indol-3-11o; 

NH-C(0)-(4-dimetilaminofenil), y 

30 R2 representa H; 

metito, etilo o CH2-C(CH3) sustituido con F, Cl, Br, I, -CN, en especial 
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metilo, etilo, 2-cianoetilo, CH2-C(CH3)=CH2; 

bencilo o fenetilo no sustituido o sustituido con F, Cl, Br, I, -CN, metoxi o 

etoxi, en especial bencilo, 4-fluorobencilo, 2-cloro-6-fluorobencilo, 2,5-

dimetoxibencilo, fenetilo, o bien 

CH2-furanilo, en especial CH2-furano-2-ilo, CHI-benzofuranilo, en especial 

CH2-benzofuran-2-ilo, CH2-piridinilo, en especial CH2-piridin-3-ilo, CH2-

tetrahidrofuranilo, en especial CH2-tetrahidrofuran-2-ilo, CH2-CH2-piridinilo, 

en especial CH2-CH2-piridin-2-ilo. 

Derivados sustituidos do 1-oxa-2,8-diaza-espiro[4.5]dec-2-eno de acuerdo con la 

reivindicaciôn 1 o 2, caracterizado porque 

R1.v 
2 

u-’ 

Representan Juntos 

R1° 

R17 

R17 

<N 

Ado 

0 , on donde 

arilo representa fenilo o fenilo sustituido con F, Cl, Or, I, en especial 4-fluorofenilo; 

R6 representa H o aiquilo C14, en especial metilo; 

R10 representa H, C(=O)O-metilo, C(=O)O-etilo, C(=O)O-n-propilo, C(0)O-

isopropilo, C(=O)O-n-butilo, C(=O)O-ter-butilo; 

R15 representa H o CH2-arilo; 

R16 representa H 

R17 representa H; 

cicloalquilo C, en especial cicloheptilo; 

fenilo o naftilo, sustituido con arilo, en especial no sustituido o sustituldo 

con metilo, etilo, n-propHo, iso-propilo, n-butilo, ter-butilo, CF3, F, Cl, Or, I, - 

CN, metoxi, etoxi, n-propoxi, iso-propoxi, n-butoxi, ter-butoxi; 

(alquilo (CH2)1..3)-arilo o CH(CH3)-arilo, donde el arilo no estÆ sustituido 0 

estÆ sustituido con aiquilo, CF3, F, Cl, Or, I, -CN, fenilo o naftilo sustituido 

con alcoxi; 
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representa piridinilo, pirazinhlo a tieno[2,3-d]pirimidiniio no sustituido o 
sustituido con aiquilo, CF3, F, Cl, Br, I, -CN a alcoxi; a blen 

representa C(=Q)R; y 

R representa fenhlo, 0-metilo, 0-et1lo, .O-n-propilo, 0-isopropilo, O-n-butilo, 0-
S ter-butflo, 0-benchlo, bencilo no . sustituldo, bendilo sustituido con F, 

pirazinhlo no sustituido a sustituido con aiquilo, todos silos sustituidos con 
fenflo o con alcoxi; 

5. Derivados sustituidos de 1-oxa-2,8-diaza-espiro[45]dec-2-eno do acuerdo con is 
10 reivindicaciÔn  5, caracterizados porque 

R8 representa H a metilo; 

[1 

R1° representa H a C(=O)O-etilo; 

R16 representa H a bencilo; 

R16 representa H, y 

R11 representa H; 

cicioheptilo; 

fenhlo, 2-metilfenilo, 3-mØtilfonilo, 2,4-dimetiienilo, 2-etilfeniho, 3-

trifluoromethlo, 4-fluorofenilo, 4-clorofenilo, -metoxifenilo, 3,5-

dirnetóx(ifenUo,  3-oioro-8-metilfenilo; 

bench lo, CH244-tor-butllfenilo), CHr(-naftHo), CH(C13)-fenilo, (CH2)3-fenhio; 

piridin-2-lio, (4-trhfluorometil)-piridln-2-iIo, tieno[2,3-d]pir1mid1n-4.iio, 0 blen 

C(=O)-(4-metoxifenhio), C(0)-benciio, C(=0)-CH2-(3,4-difluorofenilo), 

C(=0)-(2-metiipiraztn-5-lo), C(0)0-ter-butilo u O-benc,Io 

Derivados sustituidos do 1-oxa-2,8-diaza-espiro4.5jdec-2-eno de acuerdo con 

cualquiera de las reivindicaciones I a 6, caracterizados porque 

R3 representa S02R12; 

R12
 represents metilo, etilo, n-prophlo, isopropilo, on especial n-propilo; 

7,7-dimetit-2-oXO-biCidlO[2.2 I]hept-1-ilometilo, fenhlo a fenhlo sustituido con 

metilo, etilo, n-propito, isopropilo, n-buthlo, ter-buthlo, CF3, F, Cl, Br, I,. -CN, 

NO2, metoxi, etoxi, n-propoxi, iso-propoxi, n-butoxi, ter-butoxi, OCF3 o CO2-

metRo, en especial 4-metilfenilo, 3-trlfluorometil-feflhlO, 4-fluorofenilo, 2-

clorofenilo, 3-clorofenilo, 4-clorofenhto, 4-metoxhfenflo, 4-trifluorometoXi-

fenilo, 4-nitrofenilo, 2-0O2-methl-feniio, 2,5-diclorofenilo, �-fluoro-6-

35 methlfenilo, 3-brorno-8-rnetoxifeflilô,.  2-metilo-5-nitrofenilO, 2,4,6-

trlrnetilfonilo; 

bencilo no sustituido a. sustituido con metilo, etilo, n-propiio, isopropilo, n-

butilo, ter-butilo, CF3, F, Cl, Br, I, -CN, NO2, metoxi, etoxi, n-propoxi, iso-

propoxi, n-butoxi, ter-butoxi U OCF3; 

40 furanilo a tienilo, no sustituido a sustituido con metilo, etilo, n-prophlo, 
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isopropilo, n-butllo, ter-butilo, CF, Cl, Br, 1, -CN, NO2, metoxi, etox n-

propoxi, !so-prôpoxi, n-butoxi o ter-butoxi; on especial tien-2-ilo, 5-clorotien-

2-lIe o NRR19; y 

R18 y RIO son independientes entre .81 y representan H, metilo 0 etilo. 

7. Derivados sutituidos de 1-oxa-2,8-diaza-espIro4.5dec-2-eno de acuerdo con 

cualquiera de las reMndicaciones I a 6, caracterizado porque 

R3 represents COR’3 y 

R13 sea no sustituldo o sustituido con O-rnetflo, 0-etilo, 0-(CH2)2-OCH3, 0-

bencilo, 0-fenilo, en donde el fenilo no esta sustituido, o estÆ sustituido con 

F, Cl, Br, I, -ON, metilo sustituido con O-C(0)-metilo, O-C(0)-etilo, etilo, 

C(=O)O-metilo, n-propilo, isopropilo, 2-metlipropilo, n-butilo, ter-butilo, n-

pentRo o 3-metilbutilo, en especial metilo, etilo, n-propilo, n-butilo, ter-butilo, 

n-pentilo, CH20_CH2CH2-OCH3, CH(CH3)-O-fenilo, CH2-CH2-C(0)OCH3, 

C(CH3)2-OC(0)CH3, CH2-0-bencilo, CH2-0-(3-clorofendo), CH2-CH2-CH2-

0-fenilo, CH(OC(0)metlIo)CH3, otclopropo, 2-feniiciclopropdo, 1-

adamantilo; 

fenilo o naftilo no sustituldo .0 sustituido con F Cl, Sr, I, .CN, fenilo, metilo, 

etilo, n-proplo, lsoproplio, n-butdo, ter-butilo, CF3, F, Cl, Sr, I, -CN, NO2, 

metoxi, etoxi, n-propoxi, !so-propoxi, n-butoxi, ter-butoxh, OCF3, OCHF2, 

OCH2F, SCF3, SCHF2 $CH2F, SCH3CH20C(=O)fenilo o -N(CH3); en 

especial 4-fluorofenilo, 2-clorofenilo, 3-clorofenilo, 4-bromofenhlo, 4-

fenilfenilo 4-bifenhlo), 4-ethlfenhlo, 4.CF3-feniló, 4-rnetoxifenilo, 2-etoxifenilo, 

4-ter-butilo, 3-OCF3-fenlio, 4-OCF3-fenilo, 4-SCF3-fenito, 3-SCF2-fenllo, 2 

CH2-OC(=O)fenilo, 3-dimetfiaminofenilo, 2,34clorofenilo, 2,4-difluorofenHo, 

3-cloro-4-fluorofenilo, 3-cloro-2-fluorofenilo, 4-CF3-3-fluorofenhio, 3-CF3-6-. 

fluorofenilo, 4-bromo-3-metilfenilo, 2-cioro-4-nitröfenilo, 2,3,4,5,6-

pentafluorofenilo, 2,8-diflüoro-3-metiWeniio, 2,3-dlfluoro-4-rnetilfenilo, 2-

cloro-5-metil-6-fluorofen lie, 1-naftilo, 2-naftilo; 

(aiquilo 01..2)-arfto, no sustituido o sustituido, en especial . bencilo, fenotfto, 

CH(C21-15)-fenhlo, CH-(NH-802-(4-metflfenilo))-CH2-fenhlo, CHCH-fenilo, 

CH=CH3-(3-trifluorofenhlo) o furanhlo, benzofuranilo; tienilo, piridinhlo, 

pirazohilo, benzodihidropiranhto, isoxazoWo no sustituido 0 sustituldo con 

aiquilo, no sustituido o sustituido con aIqd1o, CF3, arilo, 0-fenilo, cloro, 8-

metilo, S-etilo; en especial 1,5-dimetilfuran-3-ilo, 2-metil-5-ter-butil-furan-3-

Ho, 3-clorotien-2-ilo, I -(4-clorofenil)-5-trifiuorometil-pirazol-4-ilo, I -metil-3-

ter-butil-pirazol-5-ilo, 
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piridin-4-Uo, 2-metiltiopfridin-3-ilo, 2-etiltiopiridin-3ilo, 24enoxipiridin-3-ilo, 2-

cloropiridin-3-Ho, 5-metil-3-(2,6-diclorofenil)-isoxazol-4-ilo, 5-metil-3-(2-

5 cloro-6-fluorofenil)-Isoxazol-4-ilo no sustituido a sustituido con aiquilo, CF3, 

arilo, 0-fenilo, cloro, S-metilo o $-etilo. 

B. Derivados sustituidos de 1-oxa-2,8-diaza-espiro[4.5]dec-2-eno de acuerdo con la 

reMndicación 1, caracterizados porque se seleccionan del grupo formado par 

� ester metflico del Æcido 3-(1 H-indol-3-llo)-2-{(8-(4-trifluorometoxi-benzolsu)fonfl)-1 -oxa-

2,8-diaza-espiro4.5]dec-2-en-3-carbonil]-amino}-propanoico 
� ester dietilico del Acido 4-[(8-fenil-metano-suIfonil-1-oxa-2,8-diaza-espiro45dec-2-

eno-3-carbonhl)-amlno]-bencil)-fosfOnico 

� (4-cicloheptil-piperazin-1 -ilo)-[8-tiofeno-2-sulfonhlo)-1 -oxa-2,8-diaza-espiro[4.5]dec-2-en-

3-Uo]-metanona 

� [8-(5-cloro-tiofen-2-sulfonhl)-1 -oxa-2,8-diaza-espiro[45]dec-2-en-3-ilo]-(4-fenll-piperazin-
I -iIo)-metanona 

� ciclopentilamida del Æcido 8-(2-cloro-4-nitro-benzoil)-I -oxa-2,8-diaza-espiro[4.5]dec-2-

en-3-carboxIlico 

� (4-naftalen-2-ilometil-piperazin-1 -ilo)-(8-feni)-metano-suffonil-I -oxa-2,8-diaza-

espiro(4.5]dec-2-en-3-ilo)-metanona 

fenetilamida del àcido 8-dimetil-sulfamoIl-I-oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-

carboxilico 

� (1 -fenil-etil)-amida del Æcido 8-(tiofen-2-sulfonhl)-I -oxa-2,8-diaza-espiro4.5]dec-2-eno-3-

carboxIlico 

� [2-(3,4-dicloro-fenhl)-etifl-amida del âcido 8-(tolueri-4-sulfonil)-I -oxa-2,8-diaza-

espiro[45]dec-2-eno-3-carboxilico 

� N’-(8-(tiofen-2-sulfonil)-1 -oxa-2,8-diaza-espiro[4.5]dec-2-en-3-carbonil]-hidrazida del 

Æcido 4-dietilamino-benzoac6tico 

� (2-pirrolIdin-1-Uo-etil)-amida del Æcido 8-(3-cloro-4-fluoro-bencensulforiil)-I-oxa-2,8-

diaza-espiro[4. 5]dec-2-eno-3-carboxihco 

� fenetfi-amida del Æcido 8-fenil-metano-sulfonll-1 -oxa-2,8-diaza-espiro[45]dec-2-en-3-

carboxilico 

� (2-dimetilamino-etil)-amida del Æcido 8-bencensulfonhl-I -oxa-2,8-espiro[4.5]dec-2-eno-2-

carboxIlico 

� [4-(3-fenil-propll)-piperazln-I -ilo]-[8-(tiofen-2-sulfonU)-I -oxa-2,8-daza-espiro[45]dec-2-
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en-3-Ho]rnetanona 
0� $-(2-rnetll-piperidin-1 -Ho)-propil]-amida del Æeido 8-(Z5-dicloro-berioensulfonhl)-1-oxa-

2,8-diazaespiro[45]dec-2-en-3-carboxilico 

� [2-(1 H-indol4-ilo)-etil]-metil-amida del àcido 8-(4-trffluorometoxi-bencensulfonil)-1-oxa-

28-diaza-espirot451dec-2-en-3-carboxHico 
� (2-acetilarnino-etil)-arnida del Æcido 8(5-fluoro-2-metil-bencensulfonll)-1-oxa-2,8diaza-

ospiro[4.5]deC-2-eno-3-carboxilico 
� bericil-fenetil-amide del Acido 8.(toluen-4-sulfonil)-i-oxa-28-diaza-espfro[4.5]dec-2-eno-

3-carboxilico 

� (2-dimetilamino-etil)-amida del Æcido 8-(2-metil-5-nitrobencensulfonhl)-1-oxa-2,8-diaza-

espiro4.6]dec-2-en-3-carboxiHco 
� (2-benciloxi-ciclopentil)-amida del Æcido 8-feniletanosulfonhi-1 -oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxllico 
� (213-dihidro-benzo(1 ,4dioxin-2-ilometl)-arnida del Æcido 8-(tiofen-2-sulfonil)-1 -oxa-2,8-

diazaespiro[45]dec-2-eno-3-carboxrlico 
� (4-fenoxi-fenil)-arnida del Æcido 8-(toluen-4-suiforill)-1 -oxa-28-diaza-esp1ro[4.51dec-2-

eno-3-carboxilico 
� (1 -p-tolil-etil)-amida del Æcido 8-(tiofen-2-sulfonil)-1 -oxa-2,8-diaza-espira4.5]dec-2-eno-

3-carboxulico 

� 3-fluoro-bendilamida del Æcido 8-tiofen-2-sulfonil)-1 -oxa-2,8-diaza.esplro4,5dec-2-eno-

3-carboxillco 
� 2-fenil-1-{4-(8-(toluen-sulfonfl)-1-oxa-2,8diaza.espfro[45dec-2-eno4-carbonil-

piperazin-1 -ilo}-etanona 

� [1 -(4-tiifluorornetil-bencil)-pirrolidin-3-ilo]-arnlda del ªcido 8-(tlofen-2-sulfonil)-1-oxa-2,8-

dlaza-espirot4.5dec-2-eno-3-carb0xHico 
� (8-(tiofen-2-suifonil)-1 -oxa-2,8-diaza-espirc[4.5]dec-2-eho-3-ilo]-(4-o-tolil-piperazin-i - 

ilo)-nietanona 
� bancil-(2-ciano-etil)-arnida del Æcldo B-toluen-4-sulfonli)-1-oxa-2,8-diaza-espiro[4.5]dec-

2-erio-3-carboxilico 
� (8-(2,5-dicloro-bencensulfonil)-1 -oxa-2,8-dlaza-espiro[4.5]dec-2-eno-3-11o34-

tieno2,3d]pirirnidin-4-ilo-piperazin-1.ilo)-metanona 
� (benzo(1 ,3)dioxol-5-ilometil)-amida del Æcido 8-(5-cloro.tiofen’2-sulfonii)-1oxa-Z8-

diaza-espiro[4.5]dec-2-eno-3-carboxilico 
� (3-rnetil-4-m-tolll-piperazin-1 -ilo)-(8-(tiofen-2-sulfonhl)-1 -oxa-2,8-diaza-espiro[4.5]dec-2-

eno-3-ilo]-rnetanona 
� t4-(1 -feniktIl)-plperazin-1 -ilol-(8-(toluen-4-sulfonil)-1-oxa-2)8-diaza-espiro[4.5]dec-

2-eno-3-ilo]-metanona 

� (4-(25-dirnetil-fenil).piperazin-1 -ilo]-[8-(toluen-4sulfonhl).1.oxa-2,8-diaza-
� espiro14.61dec-2-eno-3llo]-metanona 
� ciclopentilamida del Æcido 8-(2-cloro-piridln-3-carbonhl)-1-oxa-2,8-diaza-
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espiro[4.6]dec-2-eno-3-carboxflico 
� (4-naftalen-2.ilometil.piperazin-1-ilo)48-(3-trifluorometii-bencensulfonil)-1 -oxa-2,8-

diaza-espiro[4.5]dee-2-ena-3-11o3-metanona 
� (piridin-3ilornetil)-amida del Æcido 8-[3-fenhl-2-toluen-4-sulonhlamino)-propiQnhl-1-

oxa-28-diaza-espiro[4.5]dec-2eno4.carboxiIico 
� (2-dimetilarnino-atil)-arnida del Æcido 8-(5-fluoro-2metii-bencensulfonil)-1-oxa-2,8-

diaza-espiro[45]dec2-enQ-3-carboxffico 
� (tofen2-ilornetil)-amida del Æcido 8(4-nitro-bencensulfonil)-1-oxa-28.dlaza-

espiro4.5]dec-2-eno.3-carbcxulico 

� $-fluoro-5-trffluorometil-bencilamida del Æcido 8-(2,5-dicloro-bencensulfonll).1 oxa-

2,8-diaza-espiro[4.5]dec-2-eno-3-carboxilico 

4 benzhidril-anilda del Æcido. 8-(5-o4oro-tiofen-2-sulfonil)-1-oxa-2,8-diaza-

espiro4.5]dec-2-eno-3-carboxilico 
� (2-cano-etil)-arnida del Æcldo 8-3-fenil-2-(toluen-4-sutfonilamino)-propionil)-1-oxa-

218-diaza-espiro[4.5]dec-2-eno-3-carboxilico 
� ester atfilco del Æckio ((6-fenil-metano-sulfonhl-1-oxa-8-dia.a-espiro4.5]dec-2-

eno-3-carbonhl)-amino-acØtico 

� (2-ciano-etil)-amlda del Æcido 8-(3dmetilarninobenzoil)1 -oxa-Z8-diaza-espiro4.5]dec-
2-eno-3-carboxilico 

� [1 -(naftalen-2-ilo-carbamollo)etli]-amida del Æcido 8-(2,5-dicloro-bencensulfonhl)-1 -oxa� 

2,8-diaza-espiro[4.5]dec-2-eno-3-carboxilico 

� (1 -p-toW-etil)-amida del Æcido 8-(toluen-4-sulfonil-1 -oxa-2,8-diaza-espiro[4.5]dec-2-eno-
3-carboxilico 

1� � 

[4-(4-cloro-fenil)-piperazin-1 -IIQ]-(8-fenil-rnetano-sulfonil-i -oxa-2,8-diaza-espiro[45]dec-
2-eno-3-lio)-rnetanona 

� (2-benciloxi.ciclopentil)-arnida del Æcldo 8-(tiofen-2-sulfonhl)-1-oxa-28-diaza-

� ospiro[45]dec-2-eno-3-carboxilico 
� bencilarnida del Øcido 

� 2,5-difluoro-bencilamida del Æcido 8-(5-cloro-tiofen-2-sulfonll)-1-oxa-2,8-dlaza.. 

espiro[45]dec-2-eno4-carboxIlico 
(1-naftalen-2-ilornetil-pirrolidin-3-Ho)-amida del Æcido 8-(5-cloro-tiofen-2-suifonii)-1-oxa-

2,8-diaza-espiro[4.5]dec-2-eno-3-carboxftico 
� 2-etoxi-bencilarnida del Æcido 8-fenhl-rnØtano-sulfonH-1 -oxa-2,8.diaza-espiroE4.Sjdec-2-

eno4.carboxllico 

� 

(tiofen-2-11ometil)-amida del Æcido 8-(4-etil-benzoil)-1-oxa-2,8-dlaza-espiro[45dec-2-
eno-3-carboxIlico 

� ester 1-alilico ester 4-ter-butulico del Æcido 2-ff8-(2,5-dicloro-bencensulfonil)-1.oxa-2,8-
diaza-espiro[45]dec-2-eno-3-carbonil-amIno}succfnico 

� naftalen-2-ilo-amida del Æcido 8-(4-trifluorornetoxi-bencensulfonil)-1-oxa-2,8-diaza-

espiro[4.5]dec-2-eno.3-carboxiftco 
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� ester etilico d& AC71do 4-8-2-fenhl.ciclopropano-carbonil)-1-oxa-2,8-diaza-

espiro[4.53dec-2-eno-3-cabonil-arnino}-piperidin-1 -carboxilico 

ester etilico del Æcido 4-{(8.(24-dttluoro-benzoil)-1 -oxa-2,8-diaza-espiro4.5]dec-2-eno-

3-carbonhIJ-arnino}-piperidina-1-rboxuiico 

� (2cflmetilarnino-etll)-amida del Æcido 8-(toluen-4-sulfonll)-1 -oxa-2&diaza-

espiro[4.5]dec-2-eno-3-carboxilioo 

� [2-(4-cloro-fenil)-etil]-arnida del Æcido 8-thrnetil-sutfamoil-1 -oxa-28-diaza-espiro4.5]dec. 

2-eno-3-carboxjlico 

� (5-metii-furan-2-ilometil)-arnida del Acido 8-(4-metoxi-benzoil)-1 -oxa-2,8-diaza-

espirof4.5jdec-2-eno-3-carboxilico 
[2-(4-cloro-tenil)-etil-amida del Æcido 8-(tiofen-2-sutfonhl)-1-oxa-28-diaza-

esplro[4.5dec-2-eno-3-carboxItico.. 

� [2-(l-metil-pirrolidin-2-o)-etil}arnida del Æcido 8-(5-cloro-tiofen-2-sulfonll)-1-oxa-2,8-

. 

diaza-espiro4.5jdec-2-eno-3-carboxilico 

� ester etlilco del Æcido 4-{8-4-bromo-benzoil)-1-oxa-2,8-diaza-espfro4.5]dec-2-eno-3-

carbonll1-amno}piperidina 

� 3,5-dtoloro-bencilamida del Æcido 8-(toluen-4.sulfonil)-i -oxa-2,8-diaza-espiro[4.5]dec-2-

eno4-carboxilico 

� 

El -(3-metoxi-bencil)-pirrohdin-3-ilo]-arnida del Æcido 8-2,5-dicloro-bencensulfonH)-1-

oxa-28.diaza-espiro[4.$dec-2-eno-3-carboxulIco 

� dirnetilarnida del Æcido 3-(4-naftalen-2-Hometil-piperaziri-1 carbonil)-1-oxa-Z8-diaza-

espiro[45dec-2-eno-8-sulfnico 

� ester etilico del Æcido 3-E{8-7,7-dlrnetil-2-oxo-biciclo[2,2. I ]hept-1 -ilo-metanosulfonil)-I * 

oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-carbonhl]-amino}-propanoico 
� (2.bencitoxi-dclopentil)-amida del Æcido-8-(toluen-4-sulfonil)-1 -oxa-2,8-diaza-

espiro4.5]dec2-eno-3-carboxilico 
� 

3,4-dirnetoxi-bencflarnida del Æcido 8-(2,5-dicloro-bencensuifonil)-I-oxa-2,8-dlaza-

espiro[45Jdec-2-eno-3-carboxIHco 

� (8fenil*metanosulfonil.i*oxa26*diaza*espirod.. 51dec-2-en-3-ilo)-[4-(3-fenhlprOpil)-
piperazin-1 -ilo-rnetanona 

� dimetilamida del âcido 3-4-tieno(2,3-d}pirimidln-4-ilo)-piperazin-1-carbonil)-1 -oxa-2,8-

diaza-espiro[4.5]dec-2-eno-8-sulfonico 

� (8-(5-cloro-tiofen-2-sutfonil)-I -oxa-2,8-diaza-espiroE45dec.2-eno-3-ilo-[4-(3,5-

dimetoxi-fenli)-piperazin-1 -ilo]-metanona 

� 3-fluoro-4-trifluorometil-ben6ilarnida del Æcido 8-dimetilsulfamoll-i -oxa-28-diaza-

espiro[45]dec-2-eno-3-carboxilico 
� (2-benciloxiciclopentIl)-amida del Æcido 8-(totuen4.-sulfonil)-1 -oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxilico 

o ester etilico del Æcido 44(8-butirfl-I-oxa-28-diaza-espiro-[4.5]dec-2-eno-3-carbonil)-

arnlno-piperidin-I -carboxilico 
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� (2fenftcicloprop3).amida del Æcido 8-(toluen-4-sulfonil)-1 -oxa-28-dia2a-

espiro[4.5]dec-2-eno-3-carboxIlico 

� f8-(4-fluoro-benzoilsülfonil)-1  -oxa-2,8-diaza.espiro[45]dec-2-eno-3-ilo]-14-(5-rnetil-

plperazln-2-carbonli)-piperazin-1 -ilo]-metanona 

� 2,4-difluoro-bencilamida del àcldo 8-dirnetil-sulfamoH-1 -oxa-2,8-diaza-espiro[4.5]dec-

2-eno-3-carboxflico 

� (2-(3-fluoro-fenil)-etil3-amida del Æcido 8-fenil-metano-sulfonil.1-oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxllico 
� (2-2-difenil-etil)-amida del Æcido 8-(5-cloro-tiofen-2-sulfonhl)-1-oxa-2,8-dlaza-

espiro[4.5]dec-2-eno-3-carboxflico 
� dlmetilamida del Æcldo 3-[4-(3-fenil-propil)-piperazin-1 -carbonil]-1 -oxa-2,8-dlaza-

espiro(45]dec-2eno-8-sulfonico 

� ester etilico del Æcido 3-C8-(3,5-difluoro-benzoii)-1-oxa-2,8.diaza-espiro[4.5]dec-2-. 

eno3-carbonil]-amino}-propanoico 

� [4-(3-fenil-propil)-piperazin-1 -llo]-[8-(3-trifluorometil-benzoU-sulfonhl)-1 .oxa-2,8-diaza-

espiro4,5]dec-2-eno-3-ilo]-metanona 
� (1-(2,3-dihidro-benzo[1 ,4-dio)in-5-ilo)-etil]-amida del âcido 8-(tiofen-2-sulfonil)-1-oxa-

2,8-diaza-espiro[45dec-2-eno-3-carbox1lico 

� fenilarnida del àcido 8-butiril1 -oxa-2,8-diaza-espiro[4.5]dec-2-eno-3carboxilico 

� ciclooctil-amida del Æcido 8.-(4-trifluorometoxibenzoil-sulfonil)-1 -oxa-2,8-diaza-

espfro[45]dec-2-eno4-carboxilico 

� bencilamida del Æcido 8-12.(2-metoxi-etoxi)-acetil]-1 -oxa-2,8-diaza-espiro4.5dec-2-

eno-3-carboxllico 

� isobutil-amida del ecido 8-4-brorno-3-metli-benzoil)-1 -oxa-2,8-dIaza-espiro4.5dec-

2-eno-3-carboxilico 

� [3-(,etil-fenil-amino)-propil]amida del Æcido 8-(5-cloro-tiofen-2-sulfonil)-1 -oxa-2,8-

diaza-espiro[4.5]dec-2-eno-3-carboxiilco 
� ester etlilco del Æeido 4-fl8-(2-rnetft-5-nitro-bencen-sulfoni$)-1-oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carbonil-arnlno}-piperidin-i-carboxIlico 

� [8-(5-cloro-tiofen-2-sulfonll)-1 -oxa-2,8-diaza-espfro(45]dec-2-eno-3-ilo]-[4-(4-fiuoro-

fenil)-piperazin-i -ilo]-metanorta 

� rnetil-piperidin-3-ilometil-amida del Acid* 8-(2,5-dlcloro-bencensutronil)-1 -oxa-2,8-

diaza-espiro[45]dec-2-eno-3-carboxflico 

2-(3,4-difluoro-fenhl)-1 -{4-t8-(3-trifluorornetil-bencensulfonil)-1 -oxa-2,8-diaza-

espfro[45]dec-2-eno-3-carbonil]-piperazin-1 -ilo)-.etariona 

� ciclQpropIl-metil-amida del 6cido 8-(3-triluorometil-bencensulfonll)-1-oxa-2,8-diaza-

espiro[4.5]dec-Z-eno-3-carboxflico 
� ester etilico del Æcido 3-(8-(2-rnetil-5-nitro.bencensulfonil)-1-oxa-2,8-diaza-

espiro(4.5jdoc-2-eno-3-carbonil-Jamino}-propanoico 

� (tiofen-2-ilornetil)-ani Ida del âcido 8-12-(3-cloro-fenoxi)-acetifl-1 -oxa-2,8-diaza-
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espiro[45]dec-2-eno-3-carboxilico 
bencil-fenetil-amida del Æcido $-(4-trifluoro-metoxi-bencensulfonU)1-oxa-2,8daza-

espiro[4$]dec-2-eno-3-carboxilico 
� 

bencil-fenetil-arnida del Æcido 8-(2,5-dicloro-bencensulfonil-1-oxa-2,8-dlaza-

espiro[4.5]dec-2-eno-3-carboxllico 
� (2-ciano-etil)-piridin-3-ilornetil-àmida  del Æcido 8-(2,5-clioloro-bencensulfonll)-1 -oxa-

2,8diaza-espiro4.5]dec-2-eno-3-carboxHico 

� (2-ciano-etil)-(tetrahidro-furan-2-ilometil)-amlda del Æcido 8-(25-dicloro-

bericensulfonil)-1 -oxa-2,8-dlaza-espiro[4.5]dec-2-eno-3carboxllico 
� 

rnetil-piridin-3-ilometil-amide del Æcido 8-(3-trifluorometft-bencensulfonil)-1 -oxa-2,8-

� � 

bencilamida del âcido 8-(piridin-4-carbonil)-1 -oxa-218dlaza-espiro4.5]dec-2-eno-3-. 

carbQxilico 

� S 

� etil-(2-rnetil-aIil)-arnida del Æcido 8-(4-trlfluorometoxl-bencensutfonil)-1-oxa-2,8-
diaza-espiro[&5dec-2-eno-3-carboxfflco 

� (2-(2-fluoro-fenhl)-etil]-amida del, Æóido 8.(4-meto)(-bericensulfonil)-i -oxa-28-diaza-

espiro[4.5]dec-2-eno-3-carboxflico 
� isobutil-arnida del Æcido 8=(5-ter-butil-2-metii-furan-3-carbonil)-1-oxa.2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxllico 
� (tiofen-2-llornetil)-amida del Æcido 8-(3-fenil-acrlloil)-1 -oxa-28-diaza-espiro[4.5]dec-2-

eno-3-carboxflico 

� ciclopropil-metil-amlda del Æcido 8-(4-trifluorometil-benzoil)-1 -oxa-2,8dlaza-

espiro[4.5]dec-2-eno-3-carboxuico 
� ciclopropil-metil-amida del icido 8-4-trifluorometil-sutfanil-benzoil)-1 -oxa-2,8-diaza-

espiro4.5Jdec-2-eno-3-carboxulico 

� (5-metil-furan-2-ilometil)-arnida del Æcido 8-(4-bromo-benzoil)-1 -oxa2,8-diaza-

espiro[4.5]dec-2-eno.3-carboxliico 

� 

ciclopropil-metil-amida del Æcido 8-(3-fluoro-4.trlfluorometft-benzoil)-1-oxa-2,8-diaza-

� espiro46]dec-2-eno-3-carboxilico 
� (2-etil-sulfanil-etil)-amida del Æcido 8-(77-dlmetil-2-oxo-biciclo12.2. I ]hept-I -Ho-

motanosuifonil)-1-oxa-2,8-diaza-espiro[45]dec-2-erio-3-carboxUico 
� (tetrahidro-furan-2-ilornetil)-arnida del Æcido 8-(24-difluoro-benzoil)-i-oxa-2,8-diaza-

espiro145Jdec-2-eno4-carboxilico 
� ester etlilco del Æcido {[8-(3-cloro-tiofen-2-carbonil)-1-oxa-2,8-diaza-espiro[4.5]deo-2-

eno-3-carbonh!]-amino}-acØtico 
� ester metilico del Æcido 4-oxo-{3-[(tiofen-2-iiornetil)-carbamoil]-I-oxa-2,8-dlaza-

espiro[4.5]dec-2-eno-8-ilo-butirico 
� bencilamida del Acido 8-(2-etil-sulfanhl-piridin-3-carbonhl)-I-oxa-2,8iaza-

espiro45]dec-2.eno-3-carboxiIico 
� ester etilico del Æcido 3-{f8-(2-ctoro-bencensulfonil)-I -oxa-2,8-diaza-espiro[4.5]dec-2-
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eno-3-carbonil]amino}-propanoico 

� ciclopropil-metil-amida del âcido 8-(4-trtfluorometo)d-bertzoil)-1 -oxa-28-diaza-

espiro[45]dec-2-eno-3-carboxilico 

� ciclopropil-metil-amida del Æcido 8-(4-fenoxi-butiril)-1 -oxa-2,8-diaza-espiro[45]dec-2-

eno-3-carboxIlico 

� t8-(3-trifluorometil-bencensulfonil)-1 -oxa-28-diaza-espiro(4.5Jdec-2-eno-3-i(o]-[4-(4-

trifluorometll-piridin-2-ilo)-piperazin-1 -ilo]-metanona 

� ciclopropil-metll-amida del Æcido 8-(2-cloro-5-trifiuorometll-benzoil)-1 -oxa-2,8-diaza-

espiro[4. 5]dec-2-eno-3-carboxulico 

� (2-benciloxi-ciclopentil)-amida del Æcido 8-(4-metoxi-bencerisulfonil)-1 -oxa-2,8-diaza-

espiro4.5]dec-2-eno-3-carboxilico 

4 ester etilico del Æcido 4-{[8-(3-t(fluorometil-bencensulfonil)-1 -oxa-28-diaza-

espiro4.5dec-2-eno-3-carbonil-amino}piperidin-1 -carboxulico 

� ciclopropil-metil-amida del Æcido 8-(2-fenoxi-propionil)-1-oxa-2,8-diaza-espiro[4.5]dec-

2-eno-3-carboxIlico 

� [2-(3-metoxi-fenil)-etil]-amida del ªcido 8-(4-fluoro-bencensulfonil)-1 -oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxIlico 

� isobutH-amida del Æcido 8-(2-metflsulfanil-piridin-3-carbonhl)-1-oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxIlico 

� ciclopentil-amide del Æcido 8-(5-ter-butil-2-metil-furan-3-carbonil)-1 -oxa-2,8-diaza-

espiro[45]dec-2-eno-3-carboxIlico 

� (tiofen-2-ilometil)-amida del Æcido 8-(4-cloro-bencensulfonil)-1-oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxilico 
� (naftalen-1-ilometil)-amida del Æcido 8-(5-cloro-tiofen-2-sulfonil)-1-oxa-2,8-diaza-

espiro[4. 5]dec-2-eno-3-carboxllico 

� [2-(4-ftuoro-fenil)-etfl]-amida del Æcido 8-(4-trifluoro-metoxi-bencensulfonil)-1-oxa-2,8-

diaza-espiro[45]dec-2-eno-carboxUico 
� (piridin-4-ilometil)-amida del Æcido 8-(4-bromo-3-benzoil)-1-oxa-2,8-diaza-

espiro[45]dec-2-eno-3-carboxilico 
� bencilamida del Æcido 8-(4-metoxi-benzoil)-1 -oxa-2, 8-diaza-espiro[45]dec-2-eno-3-

carboxulico 

� 3-cloro-bencilamida del Æcido 8-(3-trifluorometil-bencensulfonil)-1 -oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxUico 

� (8-fenhl-metano-sulfonil-1 -oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-ilo)-(4-o-tolll-piperazin-1 - 

flo)-metanona 

� (8-fenil-metano-sulfonil-1-oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-ilo(4-piridin-2-ilo-

piperazin-1 -ilo)-metanona 

� (tiofen-2-ilometil)-amida del Æcido 8-(4-trifluorometil-sulfanil-benzoil)-1 -oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxulico 

� bencilamida del Æcido 8-[tiofen-2-sulfonil)-1 -oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-
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carboxico 

isobutliamida del Æcldo 8-(4-fluoro-benzoll)-1 -oxa-2,8-diaza-espiroE4.5dec-2-eno3-

carboxilico 

� ester metilico del Æcido 2-(3-isobutil-carbarnoIl-i-oxa-28-diaza-espiror4.5dec-2-eno8-

sulfonil)-bericen-acØtico 

� ester ter-butilico del Ocido 24(8dimetil-sulfamofl-1-oxa-2M-diaza-espirof4.5dec-2-eno-

3-carbonil)-aminoj-3-fenil-propanoico 

� ti -(2,3-dihidro-benzoIl 4]dioxin-5-ilo)-etil]-amida del Æcido 8-(5-cloro-tiofen-2-sulforut)-1 - 

oxa-Z8-diaza-espiro[4.5]dec-2-eno-3-carboxflico 
� (t1ofen-2-1lornetil)-amida del Æcido 8-(4-bromobenzoH)-1 -oxa-2,8-diaza-espiro[4.5]dec-2-

eno-3-carboxulico 

� (3-imidazol-1-propil)-amida del Æcido 8-(4-fluoro-bencensulfonhl)-1-oxa-28-diaza-

espiro4.5dec-2-eno-3-carboxfflco 

. ester bencilico del Æcido 4-(&(4-fluoro-bencensulfonil)-1 -oxa-2,8-diaza-espiro4 5]dec-2-

eno-3-carbonil-piperazin-1 -carboxilico 

� dirnetilamida del Æcido 3-4-cicloheptli-piperazIn-1-carbonil)-1-oxa-2,8-diaza-

esplro[4.5]dec-2-eno-8-sulf6nico 

� ester ter-butlilco del Æcido 4-metil-2-{[8(tiofØn.2-sulfonIl)-1-oxa-2,8-diaza-

espiro4. 5]dec.2-eno-3-carboniij-amino)-pentanoico 

� (tiofen-2-Rometil)-amida del Æcido 8-(3-cloro-2-fluoro-benzoli)-i-oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxftico 

� ester ter-butilico del . âcido 2-{[8-(4-metoxi-bencensulfonhl)-1-oxa-2,8-dlaza-

esplro4.5dec-2-eno-$-carbonhl.amino)-4-metil-pentanolco 

� ester etlilco del ªcido 3-(t8-(8-cloro-2.fluoro-3-metil-benzoil)-1-oxa-28-diaza-

espiro[4.6]dec-2-eno-3-carbonil-amino)-propanolco 

� bencilamida del ecido 8-(2-fenoxi-proplonil)-1-oxa-2,8-diaza-espiro4.5]dec-2-er,o-3-

carboxilico 

� (tiofen-2-ilometil)-amlda del Æcido 8-(5-fluoro-2-metil-bencensulfonil)-1-oxa-2,$-dlaa-

espiro[4.5]dec-2-eno-3-carboxilico 

� t8-(5-cloro-tiofen-2-sulfonil)-1 -oxa-2,8-dIaza-esplro(4.51dec-2-eno-3.ilo-[4-(2-metoxi-

fenil)-piperldln-1 -ilo]-metanona 
� (tiofen-2ftometil)-arnida del Æcido 8-(2-cloro-benzoil)-1-oxa-2,8-diaza-esplro4, 5ldec-Z-

eno-3carboxHico 

� ciclopentil-amida del Æcldo 8-(2-fenoxi-piridin-3-carbonhl)-1 -oxa-2,8-diaza-espiro4.5dec-

2-eno-3-carboxIlico 

� (2-etil-sulfanhl.etil)-amida del Æcido 8-(4-bromo-benzoll)-1-oxa-2,8-diaza-espiro[4.5]dec-

2-ena-3-carboxilico 

� ester etilico del Æcido 1-(8-(5-cloro-tiofen-2-sulfonil)-1-oxa-2,8diaza-espiroE4.51dec-2-

eno-3-carbonilj-piperidin-2-carbox(lico S 

� (tiofen-2-ilornetil)-amida del Æcido 8-(2-cloro-bencensulfonhl)-1-oxa-2,8.diaza-
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espiro[4.5]dec-2.eno-3-carboxilico 

� ciciopropil-metil-amida del kido 8-(Z3-dicloro-benzoil)-1 -oxa-2,8-diaza-espiro45dec-

2-eno-3-carboxllico 
� ciclopropil-metil-arnida del Æcido -hexanoil-1 -oxa-2,8-diaza-espiro4.5]dec-2-eno-3-

carboxilico 

� cidopropil-,etii-amida del Æcido 8-(23-difluQro4-metil-benzoll)-1 -oxa-2,8-diaza-

espiro[4.5]dec-2’eno-3-carboxflico 

� (25-dlmetoxi-bencil)-furan-2-ilometil-amida del Æcido 8-(4-fluoro-bencensulfonil)-1 -oxa-

2,8-diaza-espiro[4.5]dec.2-eno-3-acetico 
� (2-etilsulfanil-etil)-amida del âcido 8-dlmetil-sulfarnoil-1 -oxa-2,8-diaza-espiro(45dec-2-

eno-3-carboxIlico 

. 
� 3-metoxi-bencilarnida del Æcido 8-(4-trffluorornetoxi-bencensulfonil)-1 -oxa-2,8-diaza-

espiro4.5idec-2-eno-3-carboxUico 

. 
� (2-benciloxi-ciciopentil)-arnida del Æcido 8-dirnetit-sulfarr.H-1-oxa-2,8-diaza-

espirot4.5jdec-2-eno-3-carboxilico 

� t2-(4-cloro-fenil)-1 -metil-etil)-amlda del Æcido 8-(4-meto)i-bencensulfonil)-1 -oxa-2,8-

diaza-espiro45]dec-2-eno-3-carboxilico 
�[2-(3,4-dicloro-fenil)-etil]-amida del Æcldo 8-(4-trifluoro-metoxi-bencensulfonil)-1 oxa-2g8-

diaza-espiro[4.5]dec-2-eno-3-carboxulico 

� bencilamlda del Æcido 842-3-cloro4enoxi-acetft-i-oxa-2,8-diaza-espiroE453dec-2-eno-

3-carboxIlico 

� (2-ciano-etll)-(2-piridin-2-Ilo-etil)-amlda del Æcido 8-(4-fluoro-bencensulfonil)-i -oxa-2,8-

diaza-espiro[4.5]dec-2eno-3-carboxilico 

. 

0 [2-4-cloro-feniO-1 -rnetil-etil].arnlda del Æckio 8-(5-cloro-tlofen-2-sulfohil)-1 -oxa-28-

diaza-espiro4.5]dec-2-eno-3-carboxitico 

� (2-benciloxi-ciciopentil)-amida del Æcido 8-(4-rnetoxi-bencensulfonil)-1-oxa-2,8-diaza-

esplro[4,5dec-2-enQ-3-carboxilico 

� (tiofen-2-ilornetll)-amida del Æcido 8-(26-difluoro4-rnetil-benzoll)-1 -oxa-2,8diaza-

esplro[4.5]dec-2-eno-3-carboxElico 

� bendilamida del .Æcido 8-(2-benciloxi-acetil)-1 -oxa-2,8-diaza-espiro[45]dec-2-eno-3-

carboxilico 

� fenilamida del icido 8-(2,3-dicloro-benzoil)-1-oxa-218-dlaza-espiro45Jdec-2-eno4-

carboxilico 

� ciclopentll-amida del Øcido 8-(5-bromo-2-meto)l-bencensutronil)-i-oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxico 

� ester 2-(3-bencil-carbamoil-1 -oxa-28-diaza-espiro[4.5dec-2-eno-8-ilo)-1, I -dimetil-2-

oxo-ac6tico 

� (2-etil-sulfanit-etil)-arntda del heldo 8-(3-(2-cloro-6-fluoro-fenil)-5-metii-isoxazol-4-

carbonli]-1 -oxa-2,8-diaza-espiro[45]dec-2-eno-3-carboxilico 
� 14-(3-fenil-propil)-piperazin-I -ilo]-[8-(4-trifluoro-metoxl-bencensulfonil)-I -oxa-2,8-diaza-



ro 

espiro[4.5]dec-2-eno-3-ilo]-metanona 
bencilamida del Æcido 8-3-(2-cloro-6-fluoro-fenil)-5-metil-isoxazol-4-carbonhl]-1 -oxa-28-

diaza-espiro[4.5]dec-2-eno-3-carboxilico 

� isobutil-amida del Æcido 8-(naftalen-carbonil)-1 -oxa-2, 8-diaza-espiro[45]dec-2-eno-3-

carboxilico 

� ester etlilco del Æcido I -(8-(5-ter-butil-2-metH-furan-3-carbonil)-I -oxa-2,8-diaza-

espiro[4. 5]dec-2-eno-3-carbonil]-piperidin-2-carboxilico 

� bencilamida del Æcido 8-(3-difluoro-metil-sulfanil-benzoil)-I -oxa-2,8-diaza-

espiro[4. 5]dec-2-eno-3-carboxIlico 

� fenilamida del Æcido 8-(4-bromo-benzoil)I -oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-

carboxilico 

� 
� (2-fenil-ciclopropil)-amida del Æcido 8-(4-metoxi-bencensulfonil)-I -oxa-Z8-diaza-

espiro[4.5]dec-2-eno-3-carboxillco 

� (tiofen-2-ilometil)-amida del Æcido 8-(4-fenoxi-butirfl)-I-oxa-2,8-diaza-espiro[4.5]dec-2-

eno-3-carboxllico 

� (tiofen-2-ilometil)-amida del ªcido 8-(3-cloro-4-fluoro-benzoil)-I -ôxa-2,8-diaza 

espiro[4.5]dec-2-eno-3-carboxIlico 
� (2-etil-sulfanhl-etil)-amida del Æcido 8-(5-ter-butil-2-metil-2H-pirazol-3-carbonil)-I -oxa-

2,8-diaza-espiro[45]dec-2-eno-3-carboxilico 

� [8-(4-fluoro-bencensulfonil)-I-oxa-28-diaza-espiro[45]dec-2-eno-3-ilo3-[4-(3-fenil-

propil)-piperazin-1 -iJo]-metanona 

� (piridin-4-ilometil)-amida del Æcido 8-(4-trifluoro-metoxi-berizoil)-I -oxa-2,8-diaza-

espiro[45]dec-2-eno-3-carboxIlico 

� ester bencIlico del ªcido 2-(3-ciclopentil-carbamoIl-I-oxa-218-diaza-espiro[45]dec-2-

eno-8-carbonil)-benzoico 

� dimetilamida del Æcido 3-[4-(4-ter-butil-bencil)-piperazin-I-carbonhl]-I-oxa-2,8-diaza-

espiro[4.5)dec-2-eno-8-sulfônico  
ester etilico del Æcido {(8-(2-etoxi-benzoil)-I -oxa-2,8-diaza-espiro4.53dec-2-eno-3-

carbonil]-amino}-acØtico 

� (2-benciloxi-ciclopentil)-amida del Æcido 8-(5-cloro-tiofen-2-sulfonil)-1 -oxa-2,8-diaza-

espiro[4.5]dec-2-eno-3-carboxIlico 

� (tiofen-2-iIometil)-amida del Æcido 8-(naftalen-1 -carbonil)-1 -oxa-2,8-diaza-

espiro[45]dec-2-eno-3-carbox1lico 
� (3-metil-propit)-amida del Æcido 8-(4-fluoro-bencerisulfonil)-I -oxa-2,8-diaza-

espiro[45]dec-2-eno-3-carboxll3co 

� (2,3-dihidro-benzo[I 4]-dioxin-2-ilometil)-amida del Æcido 8-(5-cloro-tiofen-2-sulfonll)-1-

oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-carboxIlico 
� ester etIlico del Æcido I-(8-(4-ter-butil-benzoil)-I-oxa-2,8-diaza-espiro4.5Jdec-2-eno-3-

carbonil]-piperidiri-2-carboxIlico 

� [2-(3-trifluorometil-fenil)-etil]-amida del Æcido 8-(4-fluoro-bencensulfonil)-1 -oxa-2,8-
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diaza-espirot4.5jdec-2-ono-3-carboxillco 

� (tiofen-2-iiometil)-amida del Æcido 8(3-(26-dlcloro4enil)-5-metil-isoxazol-4-carbonll]-1 - 

oxa-28-diaza-espiro(48jdec-2-eno-3-carboxIlico 

� [1 -(naftalen.2-ilo-carbamofto)-etil.amida del Æcido 8-(4-fluoro-bencensulfonhl)-1 -oxa.2,8-
thaza-espiro45dec-2-eno4.carboxHico 

� (2-bencHoxi-cicloper,til)-amida del âcido 8-(4-fiuoro-bØncensulfonil)-1 .oxa-2,8-diaza-
espiro[4.5]dec2-eno-3-carboxfflco 

� ester metilico del Æcido 3-4-cloro-fenfl)-2{t8-4-metoxi-bencensulfonhl)-1 -oxe-2,8-diaza-

espiro[4.5]dec-2-eno-3-carbonhl)-amino}-propanoico 

� (2-bencUoxi-ciclopentli)-amida del Æoldo 8-(3-trlfluorornetil-bencensulfonil)-1 -oxa-28-

diaza-espirc(4.5dec-2-eno-3-carbox1lico 

� (2-fenoxi-eth)-amida del âcido 8-(3-trifluorometil-bencensulfonil)-1 -oxa-2,8-diaza-
espiro[4.5]dec-2-eno-3-carboxilico 

� bencilamida del âcido 8-(2fenoxi-pidn-3-carbonhl)-1-oxa-Z8-diaza-espiro1451dec-2-
eno-3-carboxHico 

� ciclopropll-rnetil-aræida del cido 8(naftalen-2.carbonli)-1 -oxa-2,B-diaza-esplro[45]dec-

2.eno-3-carboxihco 

� bencilamida del Æcido .8-(3.-cloro-4-fluoro-benzoil)-1 -o.a-2,8-diaza-espiro[4.5]dec-2-eno-
3-carboxilico 

� (2-cano-etil)-amidä del Æcido 8-(fenil-butiril)-1 -oxa-2,8-diaza-espiro[45]dec-2-eno,3-
carboxIlico 

� 2-fluoro-bencilamida del Æcido 8-4-fluoro-bencensulfonil)-i-oxa-Z8-diaza-

espiro[4.5]dec-2-eno-3-carbox1llco 
� (tiofen-2-ilometil)-amida del Æcido 8-(3-cloro-benzoil)-1 oxa-2,8-diaza-espfro[4.5]dec.2-

eno-3-carboxlhco 

� (4-bencil-piperazin-1-ilo)-(8-(2,5-dicloro-bencensulfonil)-1 -oxa-2M-diaza-espiro[4.5]dec-

2-eno-3-ilo]-metanona 
� bencilamida del Æcido 8-(3-cJoro-bencensulfonil)-1-oxa-2,8-diaz.i-espiro[45dec-2-eno-

.3-arboxIlico 

� (4-bendil-plperidin-1.ilo)-(8-(3-trifluorornetil-bencensulfonit)-1 -oxa-28-diaza-

espiro[45]dec-2-eno-3-ilo]-metanona 
� bencilamida del Æcido 8-(4-bromo-benzoil)-1-oxa-28-diaza-espiro(4.5]dec-2-eno-3-

carboxilico 
� 1 -(4-nitro-fenil)-etil]-amida del Æcido 8-(4-fluoro-bencensulfonil)-1-oxa-218-diaza-

esplro[4.5]dec-2-eno-3-carboxilico 
� ester ter-butlilco del iddo 4-rnetii-2-{f8-(3-trtfluorometil-bencensutfonfl)-i-oxa-2,8-diaza-

espiro45]dec2-eno.3-carbonil]-amino)pentanoico 

� (4-(4-fluoro-fenil)-36-dihidro-2H-piridln-1 -ilo-(8-fenll-metano-sulfonil-1 -oxa-2,8-diaza-

espiro4.5]dec-2-eno-3-Ho)-metanona 
� 12-(etil-m4oli1-arnino)-etil]-amida del Æcido 8-dirnetll-sulfamofl-1 -oxa-2,8-diaza-
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espiro[4.5]dec-2-eno-3-carboxilico 
� bencilamida del Æcido 8-(2,5-dimetil-furan-3-carbonA)-1-oxa-28-diaza-espiro[4.5]dec-2-

eno-3-carboxIlico 
� (4-cicloheptUpiperazin-1 -Ho)[8-(4-fluoro-bencensulfonhl)-1 -oxa-2,8-diaza-espiro4.5]dec-

2-eno-3-Ho]-metanona 

� bencflamida del Æcido 8-(2-bendlloxi-acetil)-1-oxa-2,8-diaza-espiro[4.5]dec-2-eno-3-

carboxIlico 

� (2-benciloxi-ciclopentil)-amide del Æcido R, R-8-(5-ctoro-tiofen-2-sulfonhl)-1 -oxa-2, 8-

diaza-espiro[45]dec-2-eno-3-carbox1tico; 

49 

1) 

5 

10 

asi como sus clorhidratos. 

Procedimiento de preparaciOn de un denvado sustituido de 1-oxa-2,8-diaza-

espiro[4.5]dec-2-eno con la formula general (I) 

en donde R1, R2 y R3 son como se definieron arriba, 

caracterizado porque 

(a) el compuesto con la formula (II) 

e.. ) 

50 
c 

se transforma en el compuesto (Ill), mediante un agente metilador, de preferericia 

Pb3PCH3Br en presencia de ter-butilato de potaslo en THF 



19 

(b) El compuesto (Ill) se transforma con acetato de etil-cloroimida (IV) 

CO2Et 

NOH 

lv 

5 en presencia de una base, de preferencia carbonato de sodio e hidrogeno, o 

hidróxido de litlo, de preferencia en un solvente orgÆnico, en especial metanol, 

diclorometano o THF, formando el derivado del I oxa-2,8-diaza-espiro[4.5]dec-2-

eno con la formula (V) 

V 

10 (c) El compuesto V) se convierte en el derivaclo del I-oxa-2,8-diaza-

espiro[45]dec2-eno con la fOrmula (Vi), ya sea en forma directa a con previa 

saponificaciOn de la funciOn ester etilico de Æcido carboxIlico del compuesto (V) y 

segOn el caso activando la funciOn Æcido carboxilico asi obtenida, con una amina 

de la fOrmula HNR1R2, donde R1 y R2 se definen como arriba, 



10 

�15 

’p 

20 

1R2 

VI 

20 

(d) el compuesto con la formula (I), con R 3 = H, se obtiene apartando el grupo 

protector SOC del compuesto (VI), y 

I 

(e) segón el caso, el compuesto (I) con R3 = H se transforma en un compuesto (I) 

con S02R12, con un cloruro de Æcido de la formula R12S02C1, estando R12 definido 

en cualquiera de las reivindicaciones I a 8, o con cloruro de âcido carboxHico con 

(a fOrmula RIaCOCI, en un compuesto (I) con R13 = C0R13, donde R13 estÆ definido 

como en alguna de (as reivindicaciones I a 7. 
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another two days. The solvent was removed in vacuo, and 
the remaining solid title compound was purified by stirring 
with ethyl acetate, filtration, and chromatography on silica 
gel with dichioromethane/methanol 4:1. 

yield: 0.23 g (40%), white powder, m.p.>254° C. (dec.) 

ELISA: not tested 

PR? (AD?): not tested 

EXAMPLE 6 

Preparation of (3-(4-(Arninoiminomethyl)phenyl)-1-
oxa-2,8-diaza-spiro[4.5]dec2-en-8-yl)acetic Acid 

0,12 g (0.315 mmol) of the ester from Example $ were 
dissolved in 2 ml ethanol, and after addition of 0.4 ml 2 N 
aqueous sodium hydroxide solution the mixture was stirred 
overnight at room temperature. It was adjusted to pH 4 with 
diluted acetic acid. The solvent was removed from the clear 
solution under reduced pressure to leave a brown oil, which 
solidified by stirring with a mixture of ethanol and water. It 
was filtered, stirred in a small amount of hot ethanol, filtered 
again, and dried in vacuo. 

yield: 88 mg (88%) colorless amorphous solid, m.p.>265° 
C. 

EUSA: not tested 

PR? (AD?): IC4 uM 

EXAMPLE 7 

Preparation of Ethyl 4-(3-(44Aininoirninomethyl) 
phenyl)-1-oxa-2,8.diaza.spiro4.53dec-2en..8-yl) 

butanoate Hydrochloride 

110 
Step A: Preparation of ethyl 4-(3-(4-cyanophenyl)-
1-oxa-2,8-diaza-spiro[4.5]dec’.2-en-8-yl)butanoate 

S 
NC 

ODOEt 

1.2 g (5.0 mmol) of the piperidine from Example 5, Step 
15 B, 1.37 g (9.9 mmol) potassium carbonate, and a catalytic 

amount of potassium iodide were suspended in 30 nil dry 
acetone followed by addition of 0.99 g (5.1 mmol) ethyl 
4-bromobutanoate. The mixture was heated with reftux 
overnight, cooled to room temperature, diluted with water, 

20 and extracted three times with ethyl acetate. The combined 
organic layers were washed with water, dried over sodium 
sulfate, and concentrated under reduced pressure. The title 
compound was purified by chromatography on silica gel 
with dichioromethane containing 5% ethanol and recrystal-

25 lized from ether. 
yield: 0.59 g 331k white powder, m.p. 8548° C. 

Step B: Preparation of ethyl 443-(4-
(arriinoiniinomethyl)pbenyl)-1.oxa-2,8-d,iaza-spiro 

30 [4.5]dec-2-en-8.y1)butanoate hydrochloride 

0.58 g (1.63 mmol) of the nitrile from Step A were 
dissolved in 35 ml dry ethanol and converted to the title 
amidine as described for Example 5, Step D. It was purified 

35 
by chromatography on silica gel with clicbloromethane/ 
methanol 7:3. 

40 

yield: 0.4 g (60%) colorless foam 
EIISA not tested 
PR? (AD?): 10504.8 uM 

EXAMPLE 8 

Preparation of 4-(3-(4.(Aminoiminomethyl)phenyl)-
1-oxa-2,8-diaza-spiro[4.5]dec-2-en-S-yl)butanoic 

45 Acid 

50 

55 

0.28 g (0.685 mmol) of the ethyl ester from Example 7 
were bydrolized in a mixture of 4 ml ethanol and 0.9 ml 2 

60 N aqueous sodium hydroxide solution according to the 
procedure from Example 6. The title acid crystallized from 
water/ethanol 1:2, and it was filtered and dried in vacuo. 

yield: 0.09 g (38%), colorless crystals, rn.p.>185° C. 
65 

(dec.) 
ELISA: not tested 
PR? (AD?) : 1050-0.32 ,uM 
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EXAMPLE 9 EXAMPLE 10 

Preparation of 4-(3-(4-(Aniinoiminomethyl)phenyl)-
Ethyl 4-(3-(4-(Aniinoiminomethyl)pbenyl)-1-oxa-2, 1-oxa-2,8-diaza-spfro[4.5]dec-2-en-8-yl)-4-

8-diaza-spiro[4.5]dec-2-en-8-yl).4.oxobutanoate 5 oxobutanoic Acid 
Hydrochloride 

RCE 

Step A: Preparation of 4-(3-(4-cyanophenyl)-1-oxa. 
2,8-dza-siro4.5jdec-2-en-8-yl)-4.oxobutanoic 

Aim acid 

OOH 

To a suspension of 1.2 g (5.0 mmol) of the intermediate 
from Example 5, Step B in 30 ml dry TIfF were added 0.5 
g (5.0 mmol) succinic anhydride and 60 mg 4-N,N-
dimethylaminopyridine (DMAP). After 30 mm. beating with 
reflux another 0.15 g (1.5 mmol) succinic anhydride were 
added and refiuxing was continued from 1.5 hours. The 
solvent was removed under reduced pressure, and the title 
compound was obtained by chromatography on silica gel 
with diehioromethane/ethanol 9:1. It was recrystallized from 
ether, filtered, and dried in vacuo. 

IF  yield: 0.98 g (58%) white powder, m.p. 167-170 C. 

Step B: Preparation of ethyl 4-(3-(4. 
(aminoiminomethyl)phenyl)4-oxa-2,8-diaza-spiro 
[4.5]dec-2-en-8-yl)-4-oxobutanoate hydrochloride 

A solution of 0.98 g (2.87 mmol) of the nitrUe from Step 
Mn 65 ml dry ethanol was converted to the amidine with by 
saturation with hydrogen chloride followed by addition of 
65 ml saturated ethanolic ammonia solution as described for 
Example 5, Step D. It was purified by chromatography on 
silica gel with dichloromethane/ethanol 4:1. 

yield: 0.48 g (40111b), oil which solidified upon standing 

ELISA: not tested 

EQ 

15 

0.34 g (0.8 mmol) of the ethyl ester from Example 9 were 
bydrolized in a mixture of 5 m ethanol and 1 ml 2 N 

20 aqueous sodium hydroxide solution according to the proce-
dure from Example 6. A first crop (200 mg) of the title acid 
crystallized from water/ethanol 1:2. The mother liquid was 
concentrated, and a second crop (60 mg) was obtained by 
stirring with a mixture of ethyl acetate and ether. The 

25 crystals were filtered and dried in vacuo. 
total yield: 0.26 g (90%) white powder, m.p.>255° C. 

(dec.) 
ELISA: not tested 

30 PRP (ADP): IC501 im 

EXAMPLE 11 

Preparation of Ethyl 4-(9-(4-(Aminoiminomethyl) 
35 benzoyl)-3-oxo-1-oxa.4,9-diaza-spiro[5.5]undec4-

yl)butanoate Hydrochloride 

40 

45 

$0 

Step A. Preparation of 9-(4-cyanobenzoyl)-3.oxo-1-
oxa-4,9-diaza-spiroL5.5jundecane 

55 

60 

65 18.0 g (71,7 mmol) 3-oxo-1-oxa-4,9-diaza-spiro[5.5 
undecane hydrobromide (prepared according to J. Med. 
Chem. 1983, 26,855) were dissolved in 300 ml dry pyridine, PRP (ADP): not tested 



C.] 

4 

US 6,291,469 131 
167 

PAls prevent platelet aggregation, embolization, or con-
sumption associated with intravascular devices, and admin-
istration results in improved utility of Mtraaortic balloon 
pumps, ventricular assist devices, and arterial catheters. 

The PAls will also be useful in treatment or prevention of 
venous thrombosis as in deep venous thrombosis, IVC, renal 
vein or portal vein thrombosis, and pulmonary venous 
thrombosis. 

Various disorders involving platelet consumption, such as 
thrombotic thrombocytopenic purpura are also treatable. 

In addition, the PAN of the present invention may be used 
in numerous nontherapeutic applications where inhibiting 
platelet aggregation is desired. For example, improved plate-
let and whole blood storage can be obtained by adding 
sufficient quantities of the compounds, the amount of which 
will vary depending upon the length of proposed storage 
time, the conditions of storage, the ultimate use of the stored 
material, etc. 

Preferably, the compounds of this invention are adminis-
tered in the form of a pharmaceutical formulation. Thus, the 
compounds of this invention may be administered orally, 
parenterally, topically, rectally and etc., in, appropriate dos-
age units, as desired. 

The term pareriteral as used herein includes subcutaneous, 
intravenous, intraarterial, injection or infusion techniques, 
without limitation. The term, "topically" encompasses 
administration rectally and by inhalation spray, as well as the 
more common routes of the skin and the mucous membranes 
of the mouth and nose. 

Actual dosage levels of active ingredients in the pharma-
ceutical compositions of this invention may be varied so as 
to administer an amount of the active compound(s) that is 
effective to achieve the desired therapeutic response for a 
particular patient. 

The selected dosage level will depend upon the activity of 
the particular compound, the route of administration, the 
severity of the condition being treated, and the condition and 
prior medical history of the patient being treated. However, 
it is within the skill of the art to start doses of the compound 
at levels lower than required to achieve the desired thera-
peutic effect and to gradually increase the dosage until the 
desired effect is achieved. If desired, the effective daily dose 
may be divided into multiple doses for purposes of 
administration, e.g., two to four separate doses per day. It 
will be understood, however, that the specific dose level for 
any particular patient will depend upon a variety of factors 
including the body weight, general health, diet, time and 
route of administration, combination with other drags and 
the severity of the particular disease being treated. 

The range of therapeutic dosages is from about 0.01 to 
about 10,000 milligrams per day, with from 1 to 300 
milligrams being preferred. 

Many modifications and variations of this invention may 
be made without departing from its scope, as is apparent to 
those skilled in the an. The specific embodiments described 
herein are offered by way of example only, and the invention 
is to be limited only by the terms of the appended claims. 

168 
What is claimed is: 
1. A compound of formula (I): 

t) 
$ 

(4)p C 

>&--->< 
R3 

10 

wherein; ..-. 

the spirocycle comprising (A), ;’C, anc (B)j is selected from 
the formulae: 

20KIIK OCN 

°Nb, c:KI1I 25 

30 N�b,l 00�b, 

EL 

35 a_bCNb. 
40 CN _b N:)  

45 
b,a_NQçN  

50 

a_bQb. 

?\N�b,  

55 a 

60 
b,"N")Q____b 

65  



I/C 

0 

* 

US 6,291,469 Bi 
169 

-continued 

a�C4N�b,  and 

m is a number from zero to 6; 

R10 is the same or different and is a non-interfering 
substitiient independently selected from alkyl, balosub-
stituted alkyl, aikenyl, alkynyl, cycloalkyl, aryl, 
arylalkyl, hydrozy, alkoxy, arylalkoxy, amino, substi-
tuted amino, carbamoyl, carboxy, acyl, cyano, halo, 
nitro, or sulfo; 

n is a number from zero to 6; 

R.3 is the same or different and is a non-interfering 
substituent independently selected from alkyl, haiosub-
stituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
arylalkyl, hydroxy, alkoxy, arylalkoxy, amino, substi-
tuted amino, carbainoyl, carboxy, acyl, cyano, halo, 
nitro, or sulfo; 

where Q�(L) iskattached at a, and R is attached at b; 

the linking group �(L)� is a bond or a substituted or 
unsubstituted chain selected from the group consisting 
of CO. cO(C1-05 alkyl), O(CCe alk3tl), NHCO, and 
C,-C., alkyl; 

170 

is an acidic group selected from the group consisting 
o of CO2R, (C1-C6 alkyl)COR5, CO(C-C6 alkyl) 

CO2R5, CONH(C1-05 alkyl)CO2R, (C1-C6 alkyl)CH 
(NHR4)C05R5, CO(CaCe alkyl)CH(NHR4)CO2R5, or 
CONH(C1Ce akyl)CH(NflR4)COP., wherein 
R4 is SO(Ci-Ce alkyl), SO2 aryl, or S02(substituted 

15 aryl); and 
R5 is hydrogen, C1-C6 alkyl, aryl, or substituted aryl; 

or a pharmaceutically-acceptable salt, solvate or prodrug 
thereof. 

2. The compound of claim 1 wherein 0 is pyriclin4-yl, 
20 piperidin-.4-yl, amidino, hydroxyamidino, guanidinyl, or a 

group of the formula: 

NI NOH 

20. 25 UlN
 H2N or 
JL  

30 RN 
35 

wherein R, is hydrogen or halogen. 
3. The compound of claim 2 wherein the spirocycle is 

selected from the formulae: 

is hydrogen, C,-C6 alkyl, aryl, substituted aryl, or 40 
arylalkyl, Nb, 

0 is a basic group selected from the group consisting of PN 
amino, imino, amidino, hydroxyamidino, 

/ 

N-alkylamidine, NN’-dialkylamidine, N-arylaniidine, a 0 

arninomethyleneainino, iminomethylaniino, guanidino, 
arninoguanidino, alkylamino, dialkylamino, 
trialkylamino, alkylideneamino, pyrrolyl, iniidazolyl, 
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, indolizinyl, 

/ 

isoiridolyl, H-indolyl, indolyl, 1H-indazolyl, purinyl, so 
4H-quinolizinyl, isoquinolyl, quinolyl, pbthalazinyl, N 

napbthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, 
amino, thioamido, benzamidino, pteridinyi, 4aH-
carbozolyl, carbozolyl, beta-carbolinyl, 

55 pbenantbridinyl, acridinyl, pyrimidinyl, 
phenanthrolinyl, phenazinyl, phenarsazinyl, a- N�b, 

� pbenotlaiazinyl, pyrrolinyl, imidazolidinyl, 
imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidyl, 
piperaziuyl, indolinyl, isoindolinyl, quinudidinyl, 60 P 
morpholinyl, any of the foregoing radicals substituted a 

DD�b, 
on a benzene ring, and any of the foregoing radicals 
substituted by amino, imino, amidino, 
hydroxyamidino, amino metbyleneamino, 
iminometlaylamino, guanidino, alkylamino, 6sa_N 

dialkylamino, trialkylainino, tetrahydroisoquinolinyl, 
dihydroisoindolyl, alkylideneauiino or 
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-continued 

wherein X is F or H, or a pharmaceutically-acceptable salt, 
solvate, or prodrtig thereof. 

15. A compound of claim 12 selected from the group 
consisting of 
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HN 

NN 

COOEt, 

1?0

 

CNTh 
COOEt, 

-continued 

10 

15 

20 

25 

UK 

and, : 
HN 

� 

NQ :: 
wherein X is F or H, or a pharmaceutically-acceptable 

- salt, solvate, or prodrug thereof. 
16. A compound of claim 12 selected from the group 

consisting of 50 

55 

196 

60 

wherein Xis F or H, in is zero to four, and ii is one to four, 
or a pharmaceutically-acceptable salt, solvate, or pro-
drug thereof. 

65 17. A compound of claim 12 selected from the group 
consisting of: 
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5 

10 

15 wherein X is F or H, or a pharmaceutically-acceptable 
salt, solvate, or prodrug thereof. 

18. A compound having the formula: 

20 

25 

30 

as 

wherein X is F or H and m Is zero to four, or a 
40 pharmaceutically-acceptable salt, solvate, or prodrug 

thereof. 

19. A compound having the formula: 
45 

50 

55 

60 

65 
wherein X is F or H and n is one to four, or a 

pharmaceutically-acceptable salt, solvate, or prodrug 
thereof. 
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[57] ABSTRACT 

Heterocyclic Compounds of Pornnila L-

ln which nis2,3,4,5or6;tls 1,2,3cr4;uls0orl 
(provided that t 

is not 

1 when u is  0); Xis 0 or N(R4); Y and 

Z are independently C(0), C(S) or CR (provided that Y and 
Z ate not both CH); R, R?, R3, and R4 are as defined in the specification; and their pharmaeduttcafly acceptable salts 

and N-oxides, formulations containing than, their uses as 
therapeutic agents, and their synthesis. 

iT ClaIws, No Draiiugs 
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A mixture of 8-[5,5-ethyleneclioxy-5-(5-chloro-2. 
ethozypbenyI)pentl]-13,8-Uiaza.spfro[4.5]decane2,4. 

cRone (1-4.1 g, 23-2.6 mmol), prepared as in Example 23 
10% hydrochloric acid (approximately 1 ml..) and methanol 
(approximately 30 niL) was heated to a boil and then 
allowed to cool and stand approximately 4 hour at 2511 C. 
The solids were collected and dried under vacuum at 700 C. 
to give 8-05..(5-cMoro-2-rnethozypheuyl)5-oxopentyl1-L3, 
8-trianasplro[4.51decane-2,4.dlone hydrochloride (0.37 g, 
0.57 mmol) nip. 260*-2620 C. 

Proceeding similarly as in Example 24 with different 
starting materials gave the following compounds of Formula 
L 
N-13-[5-(2.4-dioxo-1 .3 ,8-triazaspixof4.5Jdec8-y1) 

pantanoyl3-4,5-ethyleaedioxypbenyl}-4-
tfluoromcthylbenzenesulfonarnide hydrochloride, zn.p. 
2610-.2620 C.; and 
844 -chloro..2-mctbozyphenyl)4.oxobutyl]-1-3,8-

a-spot4iJdecane-2,4-dione 

8f5-arnlno-2,4dimethoxphcny1)5.oxOpeflt3’l} 
1,,30&lazaspfro[4.5]decane-2,4-dione 

The following Is the preparation of a compound of 
Formula lin which nis4,tis2,uis l,XIs NIL YisC(0), 
Z Is C(0), RI is amino and methoxy at the 3- and 
y.positlons, respectively, R2 is metbony and W Is hydro. 

A mixture of 8-5-(2,4-dimetboxy-S-ni1rophenyl)5-
oxopentyll-1,3,8-triazaspirot4.5ldecano-2,4-diOflo (0.33 g, 
0.76 mmol), prepared as in Example 23, 10% palladIum on 
carbon (140 mg in 5 ml.. of water), fliP (50 niL) and ethanol 
(50 niL) was stirred 2 hours under a hydrogen afluosphere 
(15 psi). The mixture was filtered and concentrated to give 
8[5.5axnIno.2,4d1methOxypbefly1)-5-QxOpentYl143.8-
triazaspirot4i]deeane-Z4410ne hydrochloride, m.p. 2450 
C. (dcc). 

Proceeding similarly as in Example 25 with different 
starting materials gave the following compounds of Formula. 
I: 

triazaspfroI4.5)deCa1ie-24-diOne, m.p. 2110-2130 C.; 
and 

N15-[5-(2,4-dIo*o- 1,3 ,8-trlazaspirof4.514ec-8-yl) 
pentanoyfl-2 .4-d1metboxypbeuyl}-4-
am.inobenzcuesulfonarnide hydrochloride, rn_p. 
2060_208* C. 

EXAMPLE 26 

1{545-(2,4Diox-1,3,8-tdazaspfro[4.5jdeC-8-yl) 
pentanoyl1-2,4dimetlioxypbeuyl}-3-(3-

txiftnoromethylphenyl)thiourea 

The following Is the preparation of a compound of 
Formulalin which uis4,tisZ.ul5 1,XIs NH. YIsQO). 
Z is C(0), 1 is 3-triuoromethylthiotwo1do and methoxy at 
the 0- and positions, respectively, 1(2 is methoxy and R.5 is 
hydro. 

A mixture of 845-(5-ainino-2,4-dimethoxypheuyl)-5-
oxopcnylJ1,3,8dazasplrot4.5ldccafle-24-d1Oue (62 mg, 
0.15 mmol), prepared as in Example 21, a,u,ce.triilnoro-m-
tolyl Isothiocyanate (1335 gfmL 0.03 niL, 0.17 mmol) and 
N-methyl..2-pyrrolidlnoue was stirred It) minutes. The mix-
ture was added to water (50 niL) and the solids were 
collected, washed with water. dried and recrystallized from 
a solution of hydrogen chloride in ethanol/ether to give 

5 

48 
1{545(2,4-dioxo- 1,3 ,g_tiazaspir4’)’1 
pentanoyl] .2,4  dim ethoXypbenY1}343 trMqoWMothyjphonYjMOU=

 hydrochloride (41) lfl, 0.06 

EXAMPLE 27 

pentanoyl)-2,4-dimftoxyphenyll.3.<5-
10 trifluoromethyl-i-methylpyrazol-3-yl).2-

tlzlopheucsulfonamide 

The following is the preparation of a compound of 
PonuulaIln which nls4,tisZuisl,Xi$ NIL YIsC(0), 
Z is C(0), 1(1 Is 3-(5-ttlfluoromethyl-I.snethylpyrazol-3.yi) 

’ thien-2-34sulfonylainino and methoxy at the - and 
y-positions, respectively, R? Is methoxy and 1(3 Is hydro. 

A mixture of 845-(5-amino-2,4-dlniethoxyphenyl).$. 
oxopeutyl)4,3,8-lriazaspfro[4.5]decanc-2,4.dione (202 mg, 

20 
0.5 mmol), prepared as in Example 21, 3-(5tdfluoramethy1-
1-nietbylpyrazol-3-yl)-2-thiophenesnlfonyl chloride. (200 

mg, 0.6 mmol) and TEP (1 rut) and N-methyl-2-
pyrrolidlnone (1 rut) was stirred 16 hours at approximately 

250 C The mixture was purffled by sash chromatography 

25 eluting ilxst with methylene chloride and then with methyl-cue cblor1de,nethanol+ammon1um hydroxide (9:1). The putliled product was recrystallized from ethanol and then from a solution of hydrogen chloride In ethanol/ether to give N-15- t542,4-dloxo-1 .3 ,8-trIazaspiro[4.5dec-8-y1) 3. pentanoyl)-2,4-dlmethoxypbenyl}-3-(S4riduoromethyl-1-methylpyrazol-3-yl)-24hiophenesulfonamlde hydrochloride (94 mg 0.13 mmol), rn.p. 1*4700 C. Proceeding similarly as in Example 27 with different 

starting materials the following compounds of Ponnula I 

35 were prepared N.{3..15-(2,4-dtoxo-1 ,3 ,$-trlazasplro[4.5]dcc-8-yl) pentanoyli.4.xnethoxyphenyl}.-1-pyrrolidinesulfonamlde hydrochloride, rn.p. 227°-2290 C; N{3[5-(2,4-dloxo-1,.3 ,8-trlazaspiro[4.5]dec4-yl) 

40 pentanoyll.4-methoxyphenyl}bcnzenesulfonamlde 
hydrochloride, m.p. 1700.4820 C.; N- (345-(2,4-dtoxo- 1,3 ,8.triazaspiro(4.5]dec-S-yl) pentanoyil-4-moth oxyphenyl }-3 ,4-dimethoxybenzenesulfouamlde hydrochloride, m.p. 1500-167 C.; and 4-1 54542,4-dioxo- 1,3 ,8-triazaspiro[4.S3dec-8-yl) pentanoyl)-2,4-dlimethoxypbenylsulfamoyl}benzouesulfonanaide, m.p. 270°-2720 C. so EXAMPLE 28 8[5.(5.Ch1oro-2-nethoxyphenyl)-5-oxopeaty1)-1-oxa-3,8-diazaspiro(4.5jdecane-2-oue 55 The following Is the preparation of a compound of Poxmulalln which nls 1,tis i,uis 1,Xix.O,YIsCII Z is C(0), 1(1 chioro at the i.positLon, 1(2 is methoxy 1(5 hydro. A mixture of 3-tert-butyl-8-I5-(5 -chior (0 methoxphenyl)-5-OxopefltylJ-1-Oxa.3,-tVLaZaSpatO, decanc-2-oue (200 rug, 0.46 mmol), prepared asia Er 23, triiluoroacetic add (5 niL) and water (2 niL) was 6 days at reflux and then concentrated to 2 niL: - was

 combined with water and the mixture wr 65 sodium bicarbonate and then extracted with r ride. The product was purified by column c 

eluting with methlenech1ori4e/nrethaf 
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hydroxide (20:1) to give 84$*(doto4methoxyphCflyl)-
5oxope1nyl]loxa*3,8.ttlazaSpirO[4.5]deCaUe-2-OUe (0 
mg. 0.13 mmcl). The free base was retystalUzed from a 
solution of hydrogen chloride in ethanol/ether to give 845-
(5-h1oro2mctholLyphe11yl)-5-OxOpefly1]4-OXa-3,8 
trlazaspfro[4.5]decane-2-one hydrochloride, m.p. 
130°-134° C. 

BX.AMPI.E 29 

The following are representative pharutaceutical formu-
lations containing a compound of Formula L 

ORAL FOUMULTION 

A representative solution for oral adinftdstralion contains: 

COMOMd fPovnulal 
curia Mid Mobrdnts 1050S, 

mUydtod Is MX 
F�
Water q.atolOOmt 

INrMVENOUS FORW!L1ON 

A representative solution for intravenous admlnisnxtion 
contains. 

Couipound of Pozmul5 I 
- io-ice 

zng 
D.zeose Moad$rats q.s to enke iantazic 
Oft � Mozxhphits 405 m 
Sodlam Uydnelde 0.18 zng 
Wanr tbrl4ection q.s. to 1.0 ml, 

_;i� 

A representative tablet fm of a compound of Ponnula 1 
may contain:-

Ccozpmd of Fomu1a I 1% 
Miwxrystalllue Crilulose 73% 
Stoarc Mid 25% 
CoiIolcil Silica 1*. 

EXAMPLE 30 

Cloned Rat 5-llT Receptor Bbding Assay 

The following describes an in vitro binding assay utilizing 
cloned S-Nrc receptors radiolabelled with 
mesulerghse. 

Mouse 11111313 fibroblasts expressing a cloned rat 
S-HT2c, receptor were maintained in Dulbecco’s Modified 

we medium with iO% Fetal Calf Serum and g/mL 0418 
In 9515% 02/CO2. The cells *ere harvested using 2 mM 
EIYTA in phosphate buffered saline (calciumhnagneaium 
free) and centrifuged (500 g). The cell pellet was homog-
enized using a Polytron PlO disrupter (setting 5, 5 sac) In 
homogenization buflhr (fkis. 50mM; Na3EDTA, 5mM) and 
the homogenate was centrifuged at 19,500 rpm using a 
SorvalitDupoat RC5C centrifuge with an 5534 rotor (30, 
000-48,000 g, 15 minutes). The pellet was homogenized 
(setting 5, 5 sac) In homogenization buffer and the homo-
genate was centdfuged (30.00048.000 g,15 xnlnutes).ibe 
pellet was homogenized (setting 5,5 sac) in resuspension 
buffer (’flLs. 50 mM; ELY1’A 0.5 ruM) and the homogenate 

50 
was centrifuged (*000-48.0008, 15 minutes). The pellet 
was homogenized (setting 5, 5 see) in a small volume of 
resuspension buffer to give approximately lxlOT cells/mL. 
The membranes were separated into 1 niL aliquots and 

5 stored at -.70° C. 
The membranes were thawed at room temperature and 

diluted with assay buffer (NaC1, 118 mM; ICC], 4.5 mM; 
1W2?04, 1.2 mM; CaCl2.2E20, 2.5 mM; M902, 1 mM; 

D-glucosel 10 mM; Iris, 25 mM). An optimal dilution ratio 10 was predetermined for each batch of membranes to ensure that less than 10% of 5x1O°M [311)mesulergine binds, 

specific binding is at least 10. times greater than a machine 
background of 23 4pm and the best ratio of specific binding to total

 binding is achieved. The membranes were homog-enized (setting 5, 5 see) and then added to may tubes containing mesulergine (5x1(r10M), test compound (1x1( ro-1x10M) and assay buffer (q.s. to 500 tL). The assay mixture was incubated at 320 C. for 60 minutes and then filtered over 0.1% polyethyleneinine pretreated glass fiber 20 lilternrats using a Brandel call harvester. The assay tubes were rinsed with cold OJM sodium chloride (3x 3 see) and dried by drawing air over the filter for 10 seconds. Radio-activity retained on the filters was determined by liquid scintillation counting. In a similar fashion, total binding was 21 measured with methysergide (1x10M) in the absence of test compound. For each compound tested the concentration producIng 50% inhibition of binding (1C,) was determined using iterative curve fitting techniques30 . Proceeding as Its Example 30, compounds of the Invention were tested and found to have an1ty for the 5-BT receptor. EXAMPLE 31 35 Cloned Rat 5-HT Receptor Functional Assay The following describes an in vitro functional assay utilizing 5-UT- Induced, 5-HT2c mediated increases in 11111313 cellular metabolic activity. 40 Mouse 11111313 fibroblasts expressing cloned 5-!lT, receptor were maintained In high glucose Dulbecco’s Mini-mal Essential Medium (DMEM)

 further comprising glutamine, sodium pyruvatc and 10% Fetal Bovine. The cells were harvested using 2 mM EDTA in phosphate 45 buffàcd saline and transferred to 6.5 mm trunaweli capsule plates (3 micron pore size) to give approximately 1x105 cells/capsule. The cells were allowed to adhere overnight and then tranawell spacers and inserts were added to each tanswe11 capsule. The capsules were placed Into senior 50 chambers -and the sensor chambers were loaded onto a ruicrophyslometer. The 5-Hr2c receptor antagonist properties of test com-pounds were appraised by-determining their affect on 5-UT induced increases in cellular metabolic activity, expressed as s percent Inorease In acidification rate. Microphysiometer Running Medium (high glucose, sodium bicarbonate free DI4EM) was pump through the tranawell capsules for 1.5 minutes, 30 seconds of which 5-liT was present In the - medium, followed by a 45 minute washout and recovery 60 period. Jr. this manner, cells were exposed to 5-HI in a non-cumulative concentration fashion, increasing inconcen-tratlon until maximal or new maximal effect was observed. Concentration-effect curves were constructed for 5-131 with and without the test compound present. Data was 65 analyzed by Iterative curve fitting tchnlques and the con-centration ratio (CR) of 5-11T necessary

 to produce equl-active responses In the absence and presence of the test 
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compound was determined. Rriying on the concentration 
ratio, the molar concentration of the test compound, and the 
relationship: 

P4--ft CRT 

the negative log of the dissociation constant (p2) for each 
W compound was determined. 

Proceeding as i.uExaxnple3l, compounds of the invention 
were tested and found to be antagonists at the 5-BT20 
recepton 

EXAMPLE 32 

Auxiolytlo Behavior Assay 

The following describes an In viva method for detczn2in 
lag aunlolytic activity by measuring the extent the drug 
affects the naturvI anxiety of mice when exposed to a navel, 
brightly lighted environment. 
Naive male C5BZ/61 mice, 18-20 g, are kept in groups of 

10 mice In quarters controlled for sound, temperature and 
humidity. Food and water are available ad libitum. The mice 
are bpt on a 12 boar light and 13 hour dark cycle, with 
lights on at 600 am and of at 6:00 p.m. All experiments 
begin at least 7 days after arrival on site. 
The automated apparatus for detecting changes In explo-

ration is obtained from Onmi-Tech BlecIrooks Colurubus 
Ohio and is abuftar to that of Crawley and Goodwin (1980), 
as described in Kilfoll et al., cited previously. Briefly, the 
chamber consists of a plexiglass box (444141 cm), 
divided into two chambers by a black plexiglass partition. 
The partition dividing the two chambers contains a 13x5 cm 
opening through which the mouse can easily pass. The dark 
chamber has clear sides and  white floor. A fluorescent tube 
light (40 watt) placed above the chambers provides the only 
Illumination. The Digiscan Mthn1 Activity Monitor System 
RXYZCM1.6 (Omit-Tech Electronics) records the explor-
ntoryactivif the mice within the tag chnmbets. 

Prior to commencement of the study the mice axe given 60 
ruin to acclimatize to the laboratory enviromnent. After a 
mouse receives an intrapetitoneal (Lp.) Injection of either 
test compound or vehicle it is returned to Its borne cage fox 
a 15 ruin post-treatment period. The mouse is then placed in 
the center of the light chamber and monitored for 10 
minutes. 

Auxiolytic behavior is seen as a general increase in 
exploratory activity In the lighted area. An increase In 
exploratory activity Is reflected by increased latency (the 
time for the mouse to move to the dark chamber when first 
placed in the center of the lighted area), Increase in shuttle 
activity, increased or unalt&ed locomotor activity (nwnbet 
of grid lines crossed) and decreased time spent in the dark 
conrpartnsent. 

BXAI’PLE 33 

Withdrawal Anxiety Assay 

The following describes an In vivo procedure for deter-
mining ameHoration of the symptoms caused by withdrawal 
from addictive substances by measuring the extent the drug 
affects the anxiety that occurs in mice after chronically 
treating with an addictive substance and then abruptly 
ceasing the treatments. 
Naive male 8KW mice (25-30g) are caged in groups of 

ten in quarters controlled for sound, temperature and bwnid-

52 
ity. Food and water are available ad liblwm. The mice are 
kept on a 12 hour light cycle and 1.2 hour dark cycle, with 
lights on at 6:00 à.=  and of at 6.00 pan. All experiments 

begin at least ?days sitar arrival on site. 5 Levels of anxiety are deternilnedhy the two-compartment exploratory model of Crawley and Goodwin (see Example 14 Anxiolysis is seen as a general Increase In exploratory. aetivity In the lighted area. An increase In exploratory activity is inflected by increased latency (the dine for the 10 mouse to move o the dark chamber when first placed In the center of the lighted area), increased or unaltered locomotor activity (number of grid lines crossed), increased number of rears and dear$ased time spent in the dark compartment. Increased exploratory

 activity In :the lighted area Is induced by treating the mice for 14 days wfthethanoj(&o 1 w/V in drinking water), nIcotine (0.1mg4g, I.p., twice daily) or cocaIne (1.0 mg/kg; Lp., twice daily). Auxiolysis is assessed 1, 3,7 and 14 days after commencement of the drug regime. The treatment Is abruptly ceased and exploratory acvIyin die lighted areaisdererniIne48,24 and 4ghow 20 thereafter. Vehicle or test compounds are administered dur-ing the withdrawal phase by intraperitoncal injection. Responses are represented as inhibition of the decrease in anxiol5lic behavior after the ethanol, cocaine or nicotine treatment is ceased. zs Weclaim-1. AlalunLA compound of the formula, 35 In which., n,45Ortli tin 1,2,)&4; uisOui(prcwtdedthattis not l when ulsO); Y and Z are independently C(0), C(S) or (I (provided 40 that Y and Zare not both CB); each Ri 

in Independently: amino, carbanroyl, cyano, halo, ultra, thlocarliantoyl, thioureido, urcido, a group selected from (C,)alkyl, (C,..4)8410xy, 

or (C) alkyldilo (optionally further substituted with one to 45 three halo atoms), a group selected from aryloxy, ary1(C1..4)01ky1oxy arylsulfonyl, Cr azyithia, a group selected from ._NRSOf �NUC(0)R �RC(Q). N,�iIC(S)lflR and �S02NHR5 (whIch R is (C1)a1ky1 (optionally further substituted with one 50 to three halo atoms) it a group selected 

from aryl, aryl (C)al1cyl, beteroaryl and beteroaryl (C1)a1kyI optionally further substituted with one to two radicals /independently selected from amino, cait,amoyl, cyano,; halo, nitro, a group selected from (C)alkanoyl 5$ (C1)a1ky1su1fonylamLno, (C)alkauoyiamlno, (C)alkyl and (C)alkyloxy, optionally further sub-tUuted with one to three halo atoms, and a group ,selected from aryl, arylsulfonyl, heteroaryl and bereroarylsutionyl, optionally further substituted with 60 one to two radicals independently selected from amino, cyano. halo, nitro and it group selected from (C1)alkyl and (C)alkyloxy, optionally further substituted with one to three halo atonrs)} orwithinhdjacoittRradieai form-edsylenedloxy, methylenedioxy or hutadlenyleue 65 (the butadlenylene being optionally substituted with one or two radicals selected from halo and (C) alkyloxy); 
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[57] ABSTRACT 

The present invention relates to a new process for preparing 
norbenzomorphan, the central intermediate step in the 
preparation of pharmaceutically useful beuzomorphan 
derivatives of general formula 1 

especially (�)-(1R,5S,2"R)-3’-hydrozy-2-(2-
methoxpropyl).5,9,9-trimethyl6,7-benzomorphan or 
(2R,6S,2’R)-3-(2-metboxypropyl)-6,11,11-trimethyl-1,2,3, 
4,5,6 -bexahydro.2,6-methano-benzo[a]oxacin-9-ol) (Bill 
277). 

6 Claims, No Drawings 
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In this way, the reaction with D-(-)-tartaric acid yields the 
corresponding; enantiomerically pure 3,3-dirnetttyl-4-
piperidone derivative of type 8aA or SD in the form of the 
hydrogen tartrate thereof, and In the case of Bill 277, for 
example, (+)-2-(3-methoxpbenyl)..methyl--dimethyl’+ 
piperidonlum hydrogen tartrate (ln2eta-methoxy). 

In order to separate the isomers, for example via the 
corresponding tartrates the piperidoue derivative 7 in the 
form of its acid addition salt, e.g. the hydrochloride, is 
dissolved in water and mixed with a. basically reacting 
compound or, preferably the aqueous solution thereof; it is 
particularly preferable to use concentrated aqueous arerec-
nix solution. The aqueous phase is extracted with an organic, 
water-immiscible solvent, preferably with a baloalkane 
most preferably dichioromethane. After drying and evapo-
ration in vacua, the residue is dissolved in a reaction 
medium which is inert under the reaction conditions used for 
salt formation, preferably in a branched or unbranehed 
C-aikanol, most preferably in ethanol, and mixed with the 
appropriate stereolsomer of one of the above-mentioned 
acids, such as D-(.-)-tarttric acid, If desired, a suclent 
quantity of a norisalvent�preferably a branched or 
unbranohed C3,8-aikanol, most preferably isopropanol�
with regard to the desired salt�preferably the correspond-
ing hydrogen tartrate, is added, whereupon the enantiomeri-
cally pure isomer of the piperidonc crystallises out as the 
piperidoniuw hydrogen tartrate; i.e. in the preparation of 
Bill 277, the corresponding (+)-2.(3niethoxyphenyI) 
methyl-3,3-dmethyl-4-piperidonhtm hydrogen tartrate = 
roeta-methoxy). 

It has now, surprisingly, been found that after heating the 
mother Liquor which predominantly contains the ..other 
enantiomer, a fresh attempt at crystallisation under analo-
gous conditions will again yield a large amount of the 
desired ennutiomer, e.g. in the form of its hydrogen tartrate. 
Thermal racemisation of the unwanted enantlomer and sub-
sequent recovery of the desired stetcoisomer can certainly 
be carried out several times. In this way, in the case of 
(+)-2-(3..rnethoxypbenyl)-metbyl-3,3 -dime thyl-4-
piperidonium hydrogen tartrate, the total yield of desired 
isomer can be increased to more than 75%. 

The subsequent Wittig reaction with methyltriph-
enyiphosphonluni bromide leads, in the next step, to the 
corresponding 4.methylene-piperidine derivative 9�in the 
case of BIll 217, (+)-2-(3-methoxypbenyl)metbyl-3,- 
dimethyl-4methylene-piperidiUe (Rmeta-methoxy)-- 
which may be isolated in the form of its acid addition salt, 
preferably in the form of a hydrobalide, most preferably in 
the form of its hydrochloride. 

8 
aqueous solution thereof; it is particularly preferable to use 
concentrated aqueous ammonia solution. The aqueous phase 
is extracted with an organic, waterimmiscible solvent, pref-
erably a haloalktie, most preferably diehlorornethane,.Aftet. 
1ryhijaiid thatiöæ in thóresidu is taken up in’ 
a reaction medium which is inert under the reaction condi[ 
tions used for the Wittig reaction, preferably a cyclic ether, 

.,most preferably tetraliydrofuran, and mixed with a Wittig 
ireagent which generates a methylene group�preferably a 
thethyltriplienylphospbonium halide, most preferably màth-
yl iphen3’Iphospbonillm bromide�in the presence of a ---
’NW ily reacting compound, preferably an alkali- metal - 

ik650 most preferably potassium tcrt.-butOxfde, and, 
Is çhi Wata temjietature In thó range from 0 to 800’ 

C...dpending on the reactivity of the educts ud 
. hod most prefer-

’ably at about 40 ftetherexcasended1bereacti6n 
mixture  water and a*atrimmisciMe organic 

za solvent, preferably a haloalkane, most preferably 
dichiorornethane, and the organic phase is separated. After 
the aqueous phase has been extracted exhaustively and the 
combined extracts have been dried, the extracting agent is 
eliminated, the residue is dissolved with a solvent suitable 

25 for forming an acid addition salt, preferably in a branched or 
unbranched C.4-a1kan04 most preferably isopropanol, and 
mixed with a suitable acid, preferably an inorganic acid, 
such as a hydrohalic acid, most preferably concentrated 
hydrochloric acid, and the acid addithon salt of the Wittig 
product 9 which crystallises out is isolated. 

In the subsequent 7th stage of the reaction the piperidine 
nitrogen is farmylated, e.g. with n-butylformate, resulting in 
the corràspoudiug enantiomericafly pure N-formyl3,3-

35 
dimethyl-4-methylene-piperidine derivative of type 10�in 
the manufacture of Bill 277, the corresponding (+)-N-
formyl-2.(3-metboxyphenyl)methyl-3,3-dimethyl-4-
methylene.’piperidinc (P2meta-methoxy): 

40 

9?7q 
2 a2 

45 

50 To do this, the .piperidise derivative of type 9 which was 
isolated as the bydrobalide in the proceeding stage, is tirat 
converted into the corresponding free base, for example by 
dissolving the piperidine derivative .9 in the form of its 

as hydrobalide in water and mixing it with a basically reacting 
compound, preferably with the aqueous solution of a basi-
cally reacting compound and most preferably with concen-
trated ammonia solution, and extracting the free piperidlne 
with an organic solvent, preferably a halogenated hydrocar-
bon and most preferably with dichloromethane After the 
extract has been dried and the extracting agent distilled o, 
the free base is taken up in an organic solvent such as a 
hydrocarbon, preferably in an alkyl aromatic compound, 

dimethylpiperidone derivative 8 is dissolved in water in the rs most preferably in toluene, and reacted with a formylating 
form of its acid addition salt, e.g. the hydrochloride, and agent, preferably an alkylformate, most preferably 
mixed with a basically reacting compound or, preferably, an n-bntylformate, and the reaction product is isolated. 

In order to carry out the Wittig reaction the 3,3-


