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Expediente No. 06-108-7 
Modificaciones Voluntar 

Agosto de 20 

ANEXO EXPLICATIVO DEL CAPITULO REIVINDICATORIO MODIFICADO 

En la Reivir,dicación 1: 

. se Iimitô el alcance de Ri a Un Uriico radical: 

R6 R6 
R4 

R5 

Los radicales R2 y R3 se limitaron a: 

L 

K S H 

TtC F   F H 
F G and 

G 

La Reivindicaciôn 14 se limita a los compuestos de los ejemplos 3, 6, 7, 9, 10, 11, 28, 29, 

34, 35, 39, 40, 41 a 46, 50, 66, 83 y 84. 

Se eliminaron los compuestos de los ejemplos 64 y 65. 

En Is Reivindicaciôn 15 se reclama compuestos de los ejemplos 52 a 63. 

El compuesto de la Reivindicación 17 y 18 encueritra soporte en el ejemplo 84. 
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CAPTULO REIVINDICATORIO MODIFICADO 

1. Un compuesto de fOrmula (I) tal como se indica a continuaciOn 

R1 

H0 
x - 

R3 R2 

en donde: 

R6 R6 
R4 

Ries R5 

R2 y R3 son, mndependientemente, seleccionados del grupo compuesto por 

� F   F?›Q H G 

F, G, H, K y L son indepenthentemente seleccionados del grupo compuesto par 

hidrôgeno, halógeno, alquilo  C1.4, alquilo C1 halosustituido, alquilo C1 hidroxisustituido y 

alcoxi C; 

R4 y R5 son independientemerite seleccionados del grupo compuesto por hidrógeno, 

halôgeno, alquilo C1, auto, ciano, nitro, (CR7R7)pORb, y (CR7R7)pNRbRb; 6 R4 y R5 

unidos pueden formar un anillo saturado 6 insaturado de 5 6 6 miembros; 

R6 se selecciona del grupo compuesto par hidrógeno y alquilo C1; 

R7 se selecciona del grupo compuesto por hidrOgeno, alquilo C1, alquilo C14 

halosustituido, y alquilo C14 hidroxisustituido; 

Rb se selecciona del grupo compuesto por hidrogeno, alquilo C1 4y arilo; 

m es un nUmero entero que tiene valores de I a 5 

pesO, 1 ó2; y 

t es 0, 1 62; y 

X es un aniOn farmacØuticamente aceptable 

2. El compuesto de acuerdo con la ReivindicaciOn 1, en donde X se selecciona del grupo 

compuesto por cloruro, bromuro, yoduro, hidrOxido, sulfato, nitrato, fosfato, acetato, 

trifluoroacetato, fumarato, citrato, tartrato, oxalato, succinato, mandelato, metansulfonato y 

p-totuerisulfonato. 
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3. El compuesto de acuerdo con la ReIvindicaciOn 1 ó 2 en donde tanto R2 como R3 se . -) 
seleccionan independientemente de: 

4. El compuesto de acuerdo con la ReivindicaciOn 3, en donde F, G, H, K y L son 

hidrOgeno. 

5. El compuesto de acuerdo con la Reivindicación 1 en donde tanto R2 como R3 se 

seleccionan independientemente del grupo compuesto por: 

�F  G and 
F G 

6. El compuesto de acuerdo con la ReivindicaciOn 5 en donde F, G y H son hidrógeno. 

7. El compuesto de acuerdo con la Reivindicación I ó 2 en donde R4 y R5 son hidrógerio. 

8. El compuesto de acuerdo con la ReMndicaciôn I ó 2 en donde m es 2, 3 ó 4. 

9. El compuesto de acuerdo con la, Reivindicaciôn 1 ô 2 en donde t es 0 6 1. 

10. El compuesto de acuerdo con la Reivindicaciôn 1 62 en donde m es 2 y t es 1. 

Ill. El compuesto de acuerdo con la Reivindicación I 6 2 en donde tanto R2 como R3 son 

feriil. 

12. El compuesto de acuerdo con la ReivindicaciOn 1 6 2 en donde R4 y R5 son 

independientemente seleccionados del grupo compuesto por hidrogeno y halógeno. 

13. El compuesto de acuerdo con la Reivindicaciôn I 
o 2 en donde F, G, H, K y L son 

independientemente seleccionados del grupo compuesto por hidrôgeno, halógeno, metilo 

y metoxi. 

14. El compuesto de acuerdo con la ReivindicaciOn 1 6 2 que es: 

� brornuro de 4-[hidroxi(difenil)metil]-1 -{2-[(feniloxi]etil}- 1 -azoniabiciclo[2 . 2.2]octano; 

� bromuro de 4-[hidroxi(difenil)rnetil]-1 -{3-[(feniloxijpropil}- 1 -azoniabiciclo[2.2.2]octano; 

� bromuro de 4-[hidroxi(di-2-tienil)metil]-1-{2-[(feniloxi]etil}-1 -azoniabiciclo[2.2.2]octano; 

bromuro de 4-[hidroxi(di-2-tienil)metil]-1-{3-[(feniloxilpropil}-1 -azoniabiciclo[2.2.2]octano; 
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� bromuro de 4-[hidroxi(difenl)metiI]-14-(feniIoxi]butiI}-1-azoniabicico[2.2.2]octano; 

� bromuro de 4-(hidroxi(difenil)metil]-1 -{4-[(fenilmetfl)oxi]butil}- 1 -azoniabiciclo [2.2.2] 

octano, 

� bromuro de 4-[hidroxi(difenil)metH]-1 -{3-[(fenHmetil)oxi]propil}- 1 -azoniabiciclo [2.2.2] 

octano; 

� bromuro de 1-{2-[(2,4dibromofenil)oxi)etil}-4-[hidroxi(difenil)metil]-1 -azoniabiciclo [2.2.2] 

octano; 

� bromuro de 4-[hdroxi(di-3-tieniI)meti)-1 -{2-[feniloxi]etil}-1 -azoniabiciclo[2.2.2]octano; 

� bromuro de 4-[hidroxi(di-3-tienil)metil]-1-{3-[feniloxi]propii}-1 -azoniabiciclo[2.2.2]octano; 

� bromuro de 4-[hidroxi(difenil)metit]-1-(3-{[2-(metiIoxi)feniI]oxi)propi)-1 - 

azoniabiciclo[2. 2,2]octano; 

� bromuro de 4-[hidroxi(difenil)metil]-1 -{3-[(2-hidroxifenil)oxi]propil}-1 - 

azoniabiciclo[2.2.2]octano; 

� bromuro de 4-[hidroxi(difenil)metil]-1 -[3-(2-naftalenioxi)propiI]-1 - 

azoniabicicto[2.2. 2]octano; 

� bromuro de 1 -{3-[(3-clorofenil)oxi] prop il}-4-[hidroxi(difenil)meth]-1 - 

azoniabiciclo[2.2.2]octano; 

� bromuro de 1 -{3-[(4-bromofenil)oxi]propil}-4-[hidroxi(difenil)metil]- 1-

azoniabiciclo[2.2.2]octano; 

� bromuro de 4-[hidroxi(difenil)metilj-1 -{3-[(4-nitrofenil)oxi]propil}- 1-

azoniabiciclo[2. 2.2]octano; 

� bromuro de 1 -{3-[(2-bromofenil)oxi]propil}-4-[hidroxi(difenil)metil]- 1-

azoniabiciclo[2.2. 2]octano; 

� bromuro de 4-[hidroxi(difenil)metil]-1 -(3-{[4-(metiloxi)fenil]oxi}propil)- l-

azoniabiciclo[2.2.2]octano; 

� bromuro de 4-[hidroxi(difenil)metil]-1-{2-[(fenilmetil)oxi]etil}-1 -azoniabiciclo[2.2.2]octano; 

� bromuro de 1 -{3-[(2-fluorofeniI)oxi]propiI}-4-[hidroxi(difen)metl]-1 - 

azoniabiciclo[2.2.2]octano; 

� bromuro de I -{3-[(3-fluorofenil)oxi]propil}-4- [hid roxi(difenil)metil]-1 - 

azoniabiciclo[2.2.2]octano; 

� bromuro de 1 -{3-[(4-fluorofenil)oxi]propil}-4-[hidroxi(difenil)metil]-1 - 

azoniabiciclo[2.2.2]octano; 

� bromuro de I -[3-(3-bifenililoxi)propil]-4-

[hidroxi(difenil)metilj- 1 -azoniabiciclo[2.2.2]octano; 

� bromuro de 1-[3-(4-bifenhIiIoxi)propit]-4-[hidroxi(difenhl)meti]-1-azoniabicicIo[2.2,2]octano; 

� bromuro de 4-[hidroxi(difenit)metil]-1 -{3-[(3-nitrofenU)oxi]propil}-1 - 

azoniabiciclo[2 .2. 2]octano; 

� bromuro de 4-[hidroxi(difenil)metil]-1 -{3-((2-metilfenhl)oxi]pro pill- 1 - 

azoniabiciclo[2.2.2]octano; 
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� bromuro de 1 -(3-{[3-(dietilamino)fenhlloxi}propil)-4-(hidroxi(d,fenhl)metil]-1 - 

azoniabiciclo[2.2.2]octano; ell 

� bromuro de 1 -{3-[(4-cianofenil)oxi]propil}-4-[hidroxi(difenil)metil]- 1-

azoniabiciclo[2 .2. 2]octano; 

� bromuro de 4-[hidroxi(difenl)metiI]-1 -[2-({[3-(metiloxi)fenil]metil}oxi)etil]-1 - 

azoniabiciclo[2.2.2]octano; 

� bromuro de 1-[2-({[4-(l, 1 -dimetiIetil)fenil]metil}oxi)etil]-4-[hidroxi(difenhl)metl]-1 
- 

azoniabiciclo[2.2.2]octano; 

� bromuro de 1 -(2-{[(4-fluorofenhl)metil]oxi}etil)-4-[hidroxi(difenil)metil]-1 - 

azoniabicclo2.2.2]octano; 

� bromuro de 1 -(2-{[(4-dorofenil)metil]oxi}etl)-4-[hidroxi(difenil)metil]-1 - 

azoniabiciclo[2.2.2]octano; 

� bromuro de I -(2-{[(4-bromofenil)metil]oxi)etil)-4-[htdroxi(difen)metd ]-I - 

azoniabiciclo[2.2.2]octano; 

� bromuro de 1 -(2-{[(4-cianofenil)metfl]oxi}etil)-4-(hidroxi(difenil)metil}- 1-

azoniabicicloL2,2.2)octano; 

� bromuro de 4-[hidroxi(difenil)metil)-1 -{2-[(2-naftalenilmetil)oxi]etil}-1 - 

S 

azoniabiciclo[2 .2. 2]octano; 

� bromuro de 1 -(2-{[(3-fluorofenil)metil]oxi}etil)-4-[hidroxi(difenhl)metil]-1 - 

azoniabiciclo[2.2.2]octano; y 

� bromuro de 4-[hidroxi(difenil)metlJ-1 -{2-[( 1 -metil- 1 -fenuetil)oxi]etil}-1 - 

azoniabiciclo[2.2. 2]octano. 

15. El compuesto de acuerdo con la Reivindicaciôn 1 el cual es: 

� bromuro de 

azoniabiciclo[2.2.2]octano; 

� bromuro de 

azoniabiciclo[2.2.2]octano; 

� bromuro de 

azoniabiciclo[2.2.2]octano; 

� bromuro de 

azoniabiciclo[2.2.2]octano; 

� bromuro de 

azoniabiciclo[2.2.2]octano; 

� bromuro de 

azoniabiciclo[2.2.2]octano; 

� bromuro de 

azoniabiciclo[2.2.2]octano; 

4-[bis(4-fluorofenU) (hid roxi)metil]-1 -[3-(feniloxi)propil]-1 - 

4-[bis(4-fIuorofenil)(hidrox)metil]- 1 -{2-[(fenilmetil)oxi]etil}- 1-

4-(hidroxi{bis[3-(metilox)feniI]}metiI)-1 -[3-(fenhloxi)propil]-1 - 

4- (hid roxi{bis[3-(metlox)fenI]}metiI)-1 -{2-[(fenilmetil)oxi]etiI}-1 - 

4-(hidroxi{bis[4-(metiloxi)fenil]}metil)-1 -(3-(feniloxi) pro pill- 1 - 

4-(hidroxi{bis[4-(metiloxi)fenil]}metil)-1 -{2-[(fenhlmetil)oxijetil}-1 - 

4-(bis(3-fluorofeniI)(hidroxi)metI]-1 -[3-(fenhloxi)propil]-1 - 
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4-[bis(3-fluorofenil)(hidroxi)metilJ-1 -{2-[(fenilmetil)oxi]etil}-1 - 

4-{hidroxi[bis(3-metilfenil)]metil)-1 -[3-(feniloxi)propil]-1 - 

4-{hidroxi[bis(3-metilfenil)]metil}-1 -(2-[(fenilmetil)oxi]etil}-1 - 

� bromuro de 4-{hidroxi[bis(4-metilfenil)]metil}-1 -[3-(feniloxi)propil]- 1-

azoniabiciclo[2.2.2]octano; y 

� bromuro de 4-{hidroxi[bis(4-metilfenil)]metil}-1 -{2-[(fenilmetil)oxi]etiI}-1 - 

azoniabiciclo[2.2. 2]octano. 

16. El compuesto de acuerdo con la Reivindicación 1 en donde X- es bromuro. 

17. El compuesto de acuerdo con la Reivindicaciôn 1 en donde X- es yoduro. 

18. Una composiciOn farmacØutica que comprende un compuesto de acuerdo con la 

Reivindicaciôn 1 y un vehiculo farmacØuticamente aceptable. 

19. El compuesto el cual es bromuro de 4-[hidroxi(difenil)metil]-1-{2-[(fenilmetil)oxi]etil}-1-

azoniabiciclo[2.2. 2]octano. 

20. Una composición farmacØutica que comprende un compuesto bromuro de 4-

[hidroxi(difenil)metil-1 -{2-[(fenilmetil)oxi]etil}-1 -azoniabiciclo[2.2.2]octario y un vehiculo 

farmacØuticamente aceptable. 

21. El uso de un compuesto de acuerdo con cualquiera de las Reivindicaciones 1 a 15 para 

la preparacióri de un medicamento para inhibir la union de acetilcolina en un receptor de 

acetilcolina en el tracto respiratoro de un mamifero en necesidad del mismo, en donde el 

medicamento se administra por inhalaciOn por la boca 0 la nariz del mamifero. 

22. El uso de un compuesto de acuerdo con cualquiera de las Reivindicaciones 1 a 15 para 

la preparaciOn de un medicamento para inhibir la union de acetilcolina en un receptor M3 

muscarinico de acetilcolina en el tracto respiratorio de un mamifero en necesidad del 

mismo, en donde el medicamento se administra por inhalaciOn por la boca ó la nariz del 

mamifero. 

23. El uso de acuerdo con la ReivindicaciOn 22 en donde la union del receptor M3 

muscarInico de acetilcolina es Util en el tratamiento de enfermedad pulmonar crOnica 

obstructiva, bronquitis crOnica, asma, obstrucciôn respiratoria crOnica, fibrosis pulmonar, 

enfisema pulmonar 
o ninitis alØrgica. 
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24. El uso de acuerdo con la Reivindicaciôn 22 en donde la administraciOn es bucal. 

25, El uso de acuerdo con la Reivindicaciôn 22 en donde la administraciOn es nasal. 

26. El uso de acuerdo con la Reivindicaciôn 26 en donde la administraciOn se realiza 

mediante un dispensador de medicamentos seleccionado de un inhalador de polvo seco en 

un depósito, un inhalador de polvo seco de mUltiples dosis, a un inhalador de dosis 

dosificadas. 

27. El uso de bromuro de 4-[hidroxi(difenil)metil]-1 -{2-[(feriilmetil)oxi]etil}-1 - 

azoniabiciclo[2.2.2]octano para la preparaciOn de un medicamento para el tratamiento de 

enfermedad pulmonar crOnica obstructiva, bronquitis crónica, asma, obstrucciôn respiratoria 

crónica, fibrosis pulmonar, enfisema pulmonar O rinitis alØrgica en un humano en necesidad 

. del mismo, en donde el medicamento se administra a dicho humano por inhalaciOn bucal O 

nasal. 

28. El uso de acuerdo con la Reivindicaciôn 26 en donde la administración se realiza 

mediante un dispensador de medicamentos seleccionado de un inhalador de polvo seco en 

un depOsito, un inhalador de polvo seco de mUltiples dosis, o un inhalador de dosis 

dosificadas. 

29. El USO de acuerdo con la Reiviridicación 27 ô 28 en donde la administración es nasal. 

30. El uso de acuerdo con la ReiviridicaciOn 27 ó 28 en donde la administraciOn es bucal. 

. 31. El uso de bromuro de 4-[hidroxi(difenil)metil]-1-{2-[(fenilmetil)oxi]etil}-1-

azoniabiciclo[2.2.2]octano para la preparaciOn de un medicamento para inhibir la union de 

acetilcolina a un receptor de acetilcolina en un mamifero en necesidad del mismo, en donde 

el medicamento se administra por inhalaciOn nasal ô bucal en el mamifero. 

32. El uso bromuro de 4-[hidroxi(difenil)metil]-1-{2-[(fenilmetil)oxi]etil}-1-

azoniabiciclo[2.2.2]octario para la preparaciOn de un medicamento que inhiba la uniOn de 

acetilcolina al receptor M3 muscarinico de acetilcolina en el tracto respiratorio de un 

mamifero en necesidad del mismo, en donde el medicamento es administrado par 

inhalaciOn nasal ó bucal del mamifero. 

33. El uso de acuerdo a la Reivindicaciôn 31 6 32 en donde la administraciOn se realiza 

mediante un dispensador de medicamentos seleccionado de un inhalador de polvo seco en 

un depósito, un inhalador de polvo seco de mUltiples dosis, a un inhalador de dosis 

dosificadas. 
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4-[hidroxi(difeniI)metiI]1 -{2-

35. Una composición farmacØutica que comprende un compuesto de acuerdo a la 

ReivindicaciOn 34 y un vehiculo farm acØuticamerite aceptable.  
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DIVISION DE NUEVAS CREACIONES 

RADICACION EXPEDIENTE No. 06-108728 

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCIÔN 

� 
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 582 DE 

FECHA 30 DE NOVIEMBRE DE 2007 EL TERMINO HABIL SEJALADO POR LA 

LEY EXPIRA EL 27 DE FEBRERO DE 2008 

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicación 
en la gaceta de Propiedad Industrial, deberÆ solicitar y cancelar el examen de 
patentabilidad SO pens de que la solicitud caiga en abandono, de acuerdo con 10 
establecido en el Articulo 44 de la DecisiOn 486/2000. 

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS. 

SI -_____ NO X 



S 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

202012 
Bogota, D.C., 04 de febrero de 2010 

Apoderado: Carlos Reinaldo Olarte Garcia 

ASUNTO 
TrÆmite 002 

Patente de lnvenciOn 

RadicaciOn 06-108728 

Evento 001 
ActuaciOn 430 
Oficio 
Folios 

M. 

12 

Via PCT (fase nacional) 0 Cap.l 0 Cap. II [III 

No. Sol. lnternacional PCT/US2005/01 4368 
Fecha de Presentación Internal. 27/abr/2005 

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

1. Documentos estudiados 

1.1. DescripciOn: Folios: 104 a 167 Como se radicó inicialmente. 

1,2. Reivindicaciones: Folios 168 a 180 Como se radicó inicialmente. 
Folios 207 a 213 Modificaciones 

1.3. Prioridad: Folio 1: US 60/565.623, 27/abr/2004 

2. Objeto de la invención 

Titulo de la solicitud: ANTAGONISTAS DEL RECEPTOR DE ACETILCOLINA 
MUSCARINICO. 

La presente solicitud tiene por objeto los derivados de 4-(hidroximetil- disustituido)-1 - 
alquilfenil-1 -azoniabiciclo[2.2.2]octano de la formula Markush (I): 



HO/J 
R3 R2 

x 

Se catalogO la invenciOn, segün la ClasificaciOn Internacional de Patentes (IPC.): 
C07D401/10, 471/14, A61 K31/517, 31/41, 31/404, A61 P29/00. 

3. De la solicitud de Patente 

3.1 El titulo de la solicitud no estÆ de acuerdo con la materia descrita y reivindicada, 
toda vez que la solicitud trata de estructuras qulmicas. 

01 3.2 Reivindicaciones (artIculo 30 D 486 de la CAN) 
La rejvindicaciOn 34 no clara, se reclama un anion, que es un ion con carcia elOctrica 
negativa, es decir, con exceso de electrones, el cual no puede subsistir aisladamente 
del catiOn, o sea, tal como estÆ reclamada solamente puede existir en el papel. 
Por 10 tanto se debe ajustar el capitulo reivindicatorio de tal manera que la materia 
reclamada tenga un soporte tØcnico real. 
-la reivindicaciOn 35 en inconsistente, ya que se hace referencia a que la 
"composiciOn" comprenda un compuesto de acuerdo con la reivindicaciOn 34 y la 
reivindicaciOn 34 se refiere es a un anion. 
Por consiguiente el capitulo reivindicatorio carece de definiciOn, claridad, concision y 
falta de sustento por la descripciOn, exigidas en las reivindicaciones, por lo tanto no 
cumplen con el requisito de definición, claridad, concision y/o sustento por la 
descripción de acuerdo al art. 30 de la DecisiOn 486.y/o art.22 Tratado PCT. 

4. Reivindicaciones relativas a un uso o a un segundo uso (artIculos 14y21 D 
486 de la CAN) 

Las reivindicaciones 21 a 33 reclaman el uso de compuestos y de acuerdo con la 
legislaciOn colombiana el uso no se considera para protecciôn por patente, como se 
lee en el articulo 14 de la DecisiOn 486 de la ComisiOn de la Comunidad Andina 
Los Palses Miembros otorgarÆn patentes para las invenciones sean de productos o 
procedimientos en todos los campos de la tecnologia. . ,’; aqui NO se hace alusiôn al 
uso. 
Los usos 0 segundos usos no son patentables, de conformidad con la sentencia del 

TJAC 89-AI-2000, en general los usos no son patentables. 

S. Determinaciôn del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el estado de la tØcnica fecha 
de presentaciOn de la solicitud de la cual se reclama prioridad, 27/abr/2004. 
Teniendo en cuenta la fecha indicada se realizO la bUsqueda del estado de la 
tØcnica, en bases de datos en las que esta oficina tiene acceso tibre, en b(isqueda 
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de documentos relacionados con la materia que se reclama como nueva e inventiva 
en presente solicitud, encontrÆndose los siguientes documentos mâs relevantes: 

N° Documento TItulo 
Fecha de

 publicación* 
Cefem compounds having at the 3-

DI US 4748171 
position a (1,4-methylene-1-piperidinio)-

 3-may-1988 
mrthyl group or a (1-quinuclidinio)methyl 
group  

D2 US5008260 Cephem derivatives 16-abr-1991 

12. Anªlisis de patentabilidad (seg(jn requisito) (artIculo 14 D486) 

12.1 Novedad (artIculo 16 D486 de la C.A.N.) 

La solicitud en estudio reclama los compuestos derivados de 4-(hidroximetil-
disustituido)-1 -alquilfenil-1-azoniabiciclo[2.2.2]octano, con formula: 

S  

HO/J 
R3 R2 

x 

(I) 

Las anterioridades Dl y D2 comprenden derivados de 4-(hidroximetil- disustituido)-1-
alquilfenil-1-azoniabiciclo[2.2.2]octano, pero no coinciden con los compuestos 
reclamados en las reivindicaciones 1-20 (folios 207 a 211), pot to tanto la solicitud en 
estudio cumple con lo dispuesto en el artIculo 16 D486 de la C.A.N. 

6. Conclusion: 

En cumplimiento del articulo 45 de la DecisiOn 486 de la ComisiOn de la Comunidad 
Andina, se le indica que debe dat respuesta dentro del tØrmino de 60 dias contados 
a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso de no dar 
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los 
impedimentos para la concesión, se denegarâ  la patente. 

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del titulo primero la Circular Unica N°  10 de 2001. 
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ALIX CARMENZJA CESPEDES DE VERGEL 
Directora de  vas Creaciones (C) 

El anterior requerimiento fue notificado por fijaciôn en lista, de fecha 
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2 2_.) 
Yaniauchi et al [45] Date of Patent May 31, 1988 (}’EM ft’tJJ5 HAy’J’JG AT THE DESCRIPTION OF THE INVENTION 

3-POSITION A The compounds of this invention are defined as fol-
(1,4-MEFHYLENE-1-PIPERIDINIO)METHYL lows: 

[541 CEPHEM COMPOUNDS HAVING AT THE Primary Examiner�Donald G. Daus GROUP OR A (I-QUINUCLIDINIO)METHYL 5 A cephem derivative represented by the general for. 
3-POSITION A Aanrtan: Examiner�Mark W. Noel GROUP mule: 
(1,4-METHYLENE-1-PIPERIDINI0)- Attorney, Agent, or Firm�Wenderoth, Lied & Ponack 
MEIHYL GROUP OR A 

157] ABSTRACr 
(I-QUINUCUDINIO)METHYL GROUP 

Described herein is a cephem derivative represented by Nc�co 
[75] Inventors: ifirosbi Ymzuchl liso the general formula: 

Lao Saito Ss&hlro Nonioto Takashi 
Ralya Yoabimaul Machlda SbIto s EJ 
Ne, all of Ibaraki, Japan 

o CH2-N�R1 

II II 
[73] Aignee: EIut Co., Ltd., Tokyo, Japan 

H2N s 
’ 

[71] AppL No.: 818,824 

[72] Filed: Jan. 14, 1986 CONIL S BACKGROUND OF THE INVENTION wherein n stands for or?, Y stands for CU or nitrogen 
i. Field t Invention atom, Ri,represents a lower hydrocarbon group or a 1301 Forsige

 

Application Prlorfty 
- ;E_Cnr ’ This +N.R, invention relates to novel cephem derivatives 20 c boxyl.aubstituted a carbamoyl-substituted, or a cy-

Jan. 14, 1985 IM Japan ............- .............. 60-3151 0 useful as antibacterial agents, process for the production clopropyl-substituted lower alkyl group, and R2 denotes 
Apr. 11, 1985 jJl’) lapse ........ 75333 coo- jzm�’im hydroxyl group, a lower alkyl group, a hydroxy-sub-

Sep. 9. 5985 JPJ Japan ...............................60.174326 
thereof and process therefor. stunted lower alkyl group, or carbamoyl group, or a 

[51] lilt. U.4 .....................A6IE 31/54, CO7D 501/46 wherein n stands for 1 or?, Y stands for CH or nitrogen 2 Description of the Prior Art pharmaceutically acceptable sail thereof. 

[52] U.S. CL ............................514/202; 540/222 atoms, Ri represents a lower hydrocarbon group or a A number of compounds have heretofore been 2.3 As the lower hydrocarbon group represented by R5 

[58] FIeld of Search ..........................544/22; 514/202, carboxyl-substituted, a carbamoyl-substituted, or a cy- known which contain a substituted 115 the general formula (I), there may be mentioned 
540/222 clopropyl-substituted lower alkyl group, and R2 denotes tbiadiazlylacetamido group or substituted lower alkyl groups such as methyl, ethyl, n-propyl, 

[56] References hydroxyl group, a lower alkyl group, a hydroxy-sub- thiazolylacetainido group at the 7-position of i.’propyl. n-butyl, t.butyl and sec-butyl, lower alkenyl 

etituted lower alkyl group, or carbamoyl group. The cephem skeleton. For example, the compounds may be groups such as vinyl and altyl, lower alkynyl groups 
U.S. PATENT DOCUMENTS derivative is useful as an antibacterial agent Also de- disclosed in the following publicatioon Japanese Patent 30 such as propargyl and the like. Examples of the car-

023.473 6/1985 Absaski et si. ...................... scribed herein are processes for the production of the Application Laid-open Non. i 1600/1980, 105689/1980, boxy-substituted lower alkyl group represented by R1 

derivative, antibacterial composition, intermediate of 24389/1982, 81493/1982, 4789/ 1983, 41991/t983, may include caiboxymethyl, 2-carboxy-ethyl, 3-carbox-
FOREIGN PATENT DOCUMENTS the derivative and process for the production thereof. 59992/1983, 149296/1981, 102293/1977, 116492/1977, IvoPyl, l-carboxyethyl, l-carboxy-1-methylethyl, and 

606232110/1982 European Pat Off. ............ 544/23 12519011977, 154786/1979, 192394/1982, 219292/1984, the like. Exemplary caibamoyl-aubstituted lower alkyl 

03938 9/1985 PCI Int’l AppI .............. ....544/22 9 Claims, No Drswtnp 97982/1945, 197693/1985, 231683/85, etc. 33 groups represented by Rj may include carbamoyl-
Particularly, 74(-2.(2-aminothiazo1.4-yl)-2- methyl, 2-carbamoylethyl, 3.carbssnoylpropyl, 1-car-

methoxynoacetarnidof3-(t-quinuclidinio)methyl-3- bamoyl- 1-methylethyl, l-carbamoylethyl and the like, 
cephem-carboxylate is described in Japanese patent Exemplary cyclopropyt-substituted lower alkyl groups 
Application Laid-open Noa. 219292/1984, represented by R1 may Include cyclopropylmethyl, 
197693/1985, and 231683/1985. However, this coin- 0popykthyl, and the like. 
pound can not be practically used from a clinical point As exemplary hydroxy-substituted lower alkyl 
of view, because its acute toxic value [LD30 (mouse, groups resented by R, time may be mentioned 
intravenous injection)] amounts to about 100 mgiltg or hydroxy.methyl, 2-hydroxyethyl, l-hydroxyethyl, 3-
less, and hence, the compound is very toxic. hydroiypropyl and the like Exemplary lower alkyl 

45 groups represented by R2 may include methyl, ethyl, 
SUMMARY OF THE INVENTION n-propyl, i.propyl, n-butyl, t-butyl, and the like. 

The present inventors have found that cephem deny. As non-toxic salts of the compounds of the general 
ativea, each of which has the hereinun4erJibed formula (1), may be mentioned their pharmaceutically-
group at the 3-position of the cephem skeleton, have acceptable salts, for example, alkali metal salts such as 
excellent antibacterial activities, leading to completion 50 SOd5Um salts and potassium salts; alkaline earth metal 
of this invention: salts such as calcium salts and magnesium salts; inor-

ganic acid salts such as hydrochlorides, bydrobromides, 
hydroiodides, sulfates, carbonates and bicarbonates; 

- 

+<-
 organic carboxylatea such as inaleates, lactates and tar-

55 trues; organic tulfonates such as methanesulfonstea, 
bessxenesulfbnatea and toluenesuifonates; amino acid 
salts such sa arginine salts, lysine salts, leruse salts, as-
parItIes and gtutain*tea amine salts such as triniethyl-

wherein n stands for 1 or 2 and R2 denotes hydroxyl amine ulta, trietbylamine salts, pyridine salts, procaine 
group, a lower alkyl, a hydroxy-substituted lower alkyl 60 salts, picoline salts, dicyclobexylamine salts, N,N’. 
group, or carbamoyl group. dlbesizyletbylenediamine salts, N-methylglucamine 

An object of this invention is therefore to provide salts, diethanolamine salts, triethanolamine salts, tris(hy-
novel compounds useful as antibacterial agents, their droiymethylamino)methane salts and phenethylben-
production process and their use as an antibacterial zylasnine salts; and the like. 

� N?p 

composition. 65 Each of the compounds of the general formula (I), 
Further object of this invention is to provide novel which pertains to the present invention, has its syn.iso-

intermediates of the above cephem derivatives and the mer (Z) and anti-isomer (E) with respect to its configu-
process for the production thereof, ration at the following moiety: 
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Although both isomers are included in the present in-
vention, the syn.isomees are desired owing to their 
and-bacterial activities. 

The compounds of this invention can be produced by 
the following processes. 

L First Process for Production: 
The compounds of the general formula (I) and their 

pharmaceutically acceptable salts can be obtained by 
reacting a compound represented by the general for-

N 1c-co3 (U) 

N do CH2-X 

0-RI coost 

wherein Y and RI have the same meanings as defined 
above and X represents a halogen sbus, or a compound 
wherein the amino group and/or carboxyl group is/are 
protected by a protective group, or a salt thereof, with 
a compound represented by the general formula: 

(UI) 

(cM2),, 

ther, use of a silylating agent such as bis(trimethylsilyt. 
)acetamide, N-methyl.N-(trimethylsilyl)scetamide or 
N-inethyl.N.trimethylsilyltrithsoroacetamide and the 
like is convenient because such a silylating agent can 

S protect both amino and carboxyl groups at the same 

As salts of the compounds of the general formulae 
(11) and (fli), suitable selection may be made from their 
salts such as their alkali metal salts such as sodium salts 

10 and potassium salts alkaline earth metal salts such as 
calcium salts and magnesium salts; ammonium salts 
inorganic acid salts such as hydrochlorides, hydrobro-
nudes, sulfates, carbonates, liydroiodides and bicarbon-
ates; organic caiboiylates such as acetates, insleates, 

15 lactates and tartrates; organic sulfooates such as me-
thanesulfonate,, benzenesulfonates and toluenesulfon-
ales; amine salts such as trimethylamine salts, tuiethyl-
amine salts, pyridine salts, procaine salts, p.coline sails, 
dicylohexylamine salts, N,N-dibenzylethylenediamine 

20 salts, N-methylglucamine salts, diethanotamine salts, 
Iriethanoismine salts, tris(bydroxymethylamino)nse-
thine salts and phcnethylbetizylamine salts; amino acid 
salts such as argixuine salts, aapartates, lysine salts, gluts-

25 mates and aerine salts; and the like. 
The removal of the protective group can be carried 

Out by any conventional processes such as hydrolysis, 
reduction, and the like, depending on the types of the 
protective groups used. 

30 II: Second Process for Production: 
The compounds of the general formula (I) and their 

pharmaceutically acceptable salts can also be obtained 
by reacting a compound represented by the general 
formula. 

35 

wherein a and R2 have the same meanings as defined 
above, or with a salt thereof; followed by optionally 
removing the protective group. 

As halogen atoms .,r rated by X in the above 40 
general formula (U), there may be mentioned iodine 
atom, bromine atom and chlorine atom. Of these, iodine 
atom and bromine atom are particularly desired. 

The above reaction may be carried out at a reaction 
temperature of -10’ C. to 60’ C or preferably 0’ C to 45 
40’ C. As a reaction solvent, an anhydrous organic 
solvent is desired. As usable organic solvents, there may 
be mentioned lower alkylnitriles such as scetonithle and 
propionitrile halogenated lower alkyls such as chlorc-
methane, methylene chloride and cjuloroforin ethers 50 
such as tetrahydrofuran and dioxane; amides such as 
N,14-dimethylformamide esters such as ethyl acetate; 
ketones such as acetone; and hydrocarbona such as 
benzene; as well as mixed solvents thereof. 

As the salts of the compounds of the general formulae 55 
(U) and (111) and the protective groups for the amino 
group and carboxyl group in the compounds of the 
general formula (11), those employed routinely may also 
be used so long as they do uol impair the reaction. 

For example. the formyl group, acetyl group, chloro- 60 
acetyl group, dicbloroacetyl group, t-butoxycarbonyl 
group, benzyloxycarbonyl group, trityl group, p-
methoxybenzyl group, diphenytmethyl group and the 
like may be used as protective groups for amino group; 
and p-methoxybeuzyl group, p.uitrobenzyl group, t- 65 
butyl group, methyl group, 2,2,2.lrichloroethyl group, 
diphenylmethyl group, pivaloyloxymethyl group and 
the like as protective groups for csgboxyl group. Fur. 

H2N S (IV) 

CH2�N R2 

coo-  

wherein n and R2 have the same meanings as defined 
above, oracompound wherein the group .-COO- has 
been protected by a protective group, or a salt thereof, 
with a compound represented by the general formula: 

N C�COON (V) 
II 

s_’� \ 

wherein Y and R1 have the same meanings as defined 
above, or a compound wherein the amino group has 
been protected by a protective group, or a reactive 
derivative at the carboxyl group thereof, or a salt 
thereof; and followed by optionally removing the pro-
tective group. 

The process may be carried out in accordance with 
any conventional N-acylating reaction conditions. For 
example, the reaction may be performed in an inert 
solvent at a temperature of - 50’ C. to 50’ C, prefera-
bly -20’Cto3O’C.in the presence or absence ofa 
base. Examples of the inert solvent include acetone, 
tetrahydrofuran, N,N-dimethylformamide, N,N-dime-
thylacetamide, dioxane, dichloromethane, chloroform, 
benzene, toluene, acetonitrile, or the mixed solvents 
thereof. Examples of the base include N,N.dimethylani. 

. 5 
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line, triethylaruine, pyridine, N-methylsnorpholine and 
the like. 

In the case where the carboxylic acids (-COOH) 
represented by the general formula (V) are used in the 
process according to the present invention, the reaction 
is preferably carried out in the presence of a condensa-
tion agent such as N,N’.dicyclohexylcarbodiimide, 
N,N’.diethylcarbodlimide, N-cyclohexyl-N-mor-
pholinoethylearbodilmide, trialkyl phosplsite, ethyl 
polyphosphate, p-toluencsulfonic acid chloride and the 
like. Furthermore, in the case where such a reactive 
derivative it the carboxyl group in the general formula 
(V) Is used, an example of the reactive derivative In-
cludes acid halides such as acid chloride, acid bromide 
and the like; symmetrical acid anhydrides; mixed acid 
anhydrides with carboxylic acid such as ethyl chloro-
carbonate, trimethylacetic acid, thioacetic acid, di-
phenylacetic acid and the like; active esters with 2-mer-
captopyridine, cyanomethanol, p-nitrophesiol, 2,4-dini-
teophenol pentachlorophenol and the like; and active 
acid smides with saccharin and the like. 

As the protective groups for -COO-- of the com-
pound of the general formula (IV), there can be sum-
lady used the groups which were mentioned as the 
protective groups for carboxyl group of the compound 
of the aforesaid general formula (U). 

As the protective group for the amino group of the 
compound of the general formula (V), there can be used 
the groups which were illustrated as the protective 
groups for the amino group of the compound of the 
above-mentioned general formula (II). 

These protective groups can be removed by any con-
ventional manner, such as hydrolysis, reduction, and 
the like, depending on the types of the protective 
group. used. 

As the salts of the compounds of the formulae (IV) 
and (V), there may be suitably selected the salts which 
were illustrated as the salts of the compounds of the 
general formulae (II) and (ill). 

The novel compounds represented by the genera) 
formula: 

711 

(VI) 

R3BN S 

o’.çc",cstt_  +N,_Ra 

54 (A)5 

acetyl, dichloroacetyl, propionyl, phenylacetyl, 2-
thienylacetyl, 2-furylacetyl, phenoxyacetyl and the like; 
substituted or unsubstituted lower alkoxycarbonyl 
groups such as bcnzyloxycarbonyl, 14,utoxycarbonyl, 
p-nitrobenzyloxycarbonyl and the like; substituted 
lower alkyl groups such as trityl, p-inethoxybesizyl, 
diphenylmethyl and the like, and substituted silyl 
groups such as trirnethylsilyl, t-butyldinsethylsilyl and 
the like. 

10 Examples of P4 being the protective group for the 
carboxyl group include those employed usually in this 
field, for example, substituted or uniubstituted lower 
alkyl groups such as methyl, ethyL propyl, t-butyl, 

15 2,2,2-trichioroethyl, valeryloxymethyl, p.valoylox. 
ymethyl, p-nitrobenzyl, p-methoxybenzyl, diphenyl-
methyl and the like; and substituted silyl groups such as 
trimethylsilyl, 1-buty1dimethylsilyl and the like. 

Examples of the anion in A include halogen ions such 
20 as chioro ion, bromo ion, iudo ion and the like, and 

inorganic acid ions such as sulfuric acid ion, nitric acid 
ion and the like. 

An example of salts of the compounds represented by 
the general formula (VI) includes inorganic acid salts 

25 such as hydrochloride, hydrobronuide, hydroiodide, 
suLfate, carbonate, bicarbonate and the like; organic 
carboxylates such as, acetate, msleate, lactate, tartrate, 
trifluoroacetate and the like; organic sulfonatas such as 
methanesulfonate, bensenesullonate, tolueneaulfonate 

30 and the like; and amino acid salts such as aspartate, 
glutamate and the like. 

The compounds represented by the general formula 
(VI) can be produced in accordance with the following 

35 procew 
A compound represented by the general formula: 

- 91). (VII) 

S 
40 

O11cMlZ 

COON 

45 
wherein a and R3 have the same meanings as defined 
above, R6 denotes hydrogen atom or   protective group 
for the carboxyl group, and z is a halogen atom or a 
lower alkanoyloxy group, or a salt thereof is reacted 

so 

with a compound represented by the general formula: 
wherein n and R2 have the same meanings as defined 
above, a is 0 or 1. R3 represents hydrogen atom or a 
protective group for the amino group, A denotes an 
anion, and b stands for 0, when R4 denotes a group 
-COO-, and for 1, when R4 represents a group 55 
-COOP4 (Rsbeusg a protective group for the carboxyl 
group). or a salt thereof, inclusive of the compounds 
represented by the general formula (IV) are intermedi-
ates for the compounds represented by the general for-
mula (I) of the present invention. These compounds are 60 
used for the production of the compounds of the present 
invention in accordance with the above-mentioned sec-
ond process for the production. 

Examples of R3 being the protective group for the 
amino group in the compounds represented by said 65 
general formula (VI) include those employed usually in 
this field, for example, substituted or unsubstituted 
lower alkanoyl groups, such as formyL aoetyl, chloro-

(111) 

N R2 

(cMz), 

wherein n and R2 have the same meanings as defined 
above, or with a salt thereof, followed by, if necessary, 
removal of the protective group and/or reduction of 
the sulfoxide to obtain the compounds having the afore-
said general formula (VI) or the salts thereof. 

In the case wherein Z in the general formula (Vii) 
represents a halogen atom, the above reaction may be 
carried out in an inert solvent such as acetone, tetrahy-
dxoi’urasi, NN-dimethylformamide, methylene chlo-
ride, chloroform, acetonitrile, and the like at a reaction 
temperature of - 10. C. to 50’ C. 
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[57] ABSTRACT 

Described herein is a cephezn derivative represented by 
the general formula: 

N 
’I 

H2N 1A\ 
O�R1 

�CON1I S 

RZ 

coo- (CH2),, 

wherein n stands for 1 or 2, Y stands for CH or nitrogen 
atom, RI represents a lower hydrocarbon group or a 
carboxyl-substituted, a carbamoyl-substituted, or a cy-
ciopropyl -substituted lower alkyl group, and R2 denotes 
hydroxyl group, a lower alkyl group, a hydroxy-sub-
stituted lower alkyl group, or carbamoyf group. The 
derivative is useful as an antibacterial agent. Also de-
scribed herein are processes for the production of the 
derivative, antibacterial composition, intermediate of 
the derivative and process for the production thereof. 

10 Claims, No Drawings 
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CEP}IEM DERIVATIVES DESCRIPTION OF THE INVENTION 
’ 

_:m\ 

The compounds of this invention are defined as fol-
This application is a division of Ser. No. 818,824 filed lows: 

Jan. 14, 1986, now U.S. Pat. No. 4,748,171. 5 A cephem derivative represented by the general for-
mula: 

_______C-CON (1) M S N 
U11 
y N 

CI42�N 
H2N S 

- 0�R1  0 
10 N 

C00- 

BACKGROUND OF THE INVENTION wherein n stands for I or 2, Y stands for CH or nitrogen’ 

1. Field of the Invention atom, RI represents a lower hydrocarbon group or a 
This invention relates to novel cephem derivatives 20 carboxyl-substituted, a carbamoyl-substituted, or a cy-

useful as antibacterial agents, process for the production clopropyl-substituted lower alkyl group, and R2 denotes 
thereof, antibacterial composition, intermediates hydroxyl group, a lower alkyl group, a hydroxy-sub-
thereof and process therefor. stituted lower alkyl group, or carbamoyl group, or a 

2. Description of the Prior Art pharmaceutically acceptable salt thereof. 
A number of compounds have heretofore been 25 As the lower hydrocarbon group represented by R1 

known which contain a substituted in the general formula (I), there may be mentioned 

thiadiazolylacetamido group or substituted lower alkyl groups such as methyl, ethyl, n-propyl, 

thiazolylacetamido group at the 7-position of the i-propyl, n-butyl, t-butyl and sec-butyl; lower alkenyl 

cephem skeleton. For example, the compounds may be groups such as vinyl and allyl; lower alkynyl groups 
. disclosed in the following publications: Japanese Patent 30 such as propargyl; and the like. Examples of the car-

Application Laid-open Nos. 11600/1980, 105689/1980, boxy-substituted lower alkyl group represented by R1 

24389/1982, 81493/1982, 4789/1983, 41887/1983, may include carboxymethyl, 2-carboxy-ethyl, 3-carbox-

59992/1983, 149296/1981, 102293/1977, 116492/1977, ypropyl, l-carbcxyethyl, 1-carboxy- l-methylcthyl, and 

125190/1977,154786/1979,192394/1982,219292/1984, the like. Exemplary carbamoyl-substituted lower alkyl 
97982/1985, 197693/1985, 231683/85, etc. 35 groups represented by R1 may include carbamoyl-

Particularly, 713-((Z)-2-(2-aininothiazol-4-yl)-2- methyl, 2-carbamoylethyl, 3-carbamoylpropyl, 1-car-

methoxyiminoacetamido]-3-(l-quinuclidinio)methyl-3- bamoyl- I -methylethyl, 1-carbamoylethyl and the like. 
cephem-4-carboxylate is described in Japanese Patent Exemplary cyclopropyl-substituted lower alkyl groups 
Application Laid-open Nos. 219292/1984, represented by Ri may include cyclopropyitnethyl, 
197693/1985, and 231683/1985. However, this corn- 40 2-cyclopropylethyl, and the like, 

pound can not be practically used from a clinical point As exemplary hydroxy-substituted lower alkyl 
of view, because its acute toxic value [LD50 (mouse, groups represented by R2, there may be mentioned 
intravenous injection)] amounts to about 100 mg/kg or hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-
less, and hence, the compound is very toxic. hydroxypropyl and the like. Exemplary lower alkyl 

45 groups represented by R2 may include methyl, ethyl, 
SUMMARY OF THE INVENTION n-propyl, i-propyl, n-butyl, t-butyl, and the like. 

The present inventors have found that cephem deny- As non-toxic salts of the compounds of the general 
atives, each of which has the hereinunderdescribed formula (1), may be mentioned their pharmaceutically-
group at the 3-position of the cephem skeleton, have acceptable salts, for example, alkali metal salts such as 
excellent antibacterial activities, leading to completion 50 sodium salts and potassium salts; alkaline earth metal 
of this inventions salts such as calcium salts and magnesium salts; inor-

ganic acid salts such as hydrochlonides, hydrobrornides, 
hydroiodides, sulfates, carbonates and bicarbonates; 
organic carboxylates such as maleates, lactates and tar-

�C li 2N  R2 55 trates; organic sulfonates such as methanesulfonates, 
benzeneaulfonates and toluenesalfonates; amino acid 

(CH2) salts such as arginine salts, lysine salts, serine salts, as-
partates and glutamates; amine salts such as trimethyl-

wherein n stands for 1 or 2 and R2 denotes hydroxyl amine salts, triethylamine salts, pyridine salts, procaine 
group, a lower alkyl, a hydroxy-substituted lower alkyl 60 salts, picoline salts, dicyclohexylamine salts, N,N’-
group, or carbamoyl group. , dibenzylethylenediasnine salts, N-methylglucamine 

An object of this invention is therefore to provide salts, diethanolamine salts, tnethanolamine salts, tris(hy-
novel compounds useful as antibacterial agents, their droxymethylamino)methane salts and phenethylben-
production process and their use as an antibacterial zylarnine salts; and the like, 
composition. 65 Each of the compounds of the general formula (I), 

Further object of this invention is to provide novel which pertains to the present invention, has its syn-iso-
intermediates of the above cephem derivatives and the mer (Z) and anti-isomer (E) with respect to its conuigu-

rQess for the oroduction thereof. ration at the following moiety: 
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Although both isomers are included in the present in-
vention, the syn-isomers are desired owing to their 
anti-bacterial activities. 

The compounds of this invention can be produced by 
the following processes. 

I: First Process for the Production 
The compounds of the general formula (1) and their 

pharmaceutically acceptable salts can be obtained by 
reacting a compound represented by the general for-
mula: 

________ (fl) N C�CONH 
II II Y  

H2N  S’ \ 
0�RI  0 

1,rp N _’rj 
CH2�X 

COOH 

5 

10 

15 

20 

wherein Y and Rj have the same meanings as defined 25 
above and X represents a halogen atom, or a compound 
wherein the amino group and/or carboxyl group is/are 
protected by a protective group, or a salt thereof, with 
a compound represented by the general formula: 

30 
(Ill) 

Nj�R2  

(CH2), 
35 

wherein n and R2 have the same meanings as defined 
above, or with a salt thereof, followed by optionally 
removing the protective group. 

As halogen atoms represented by X in the above 
40 

general formula (II), there may be mentioned iodine 
atom, bromine atom and chlorine atom. Of these, iodine 
atom and bromine atom are particularly desired. 

The above reaction may be carried out at a reaction 
temperature of - 100 C. to 600 C. or preferably 00 C. to 
40° C. As a reaction solvent, an anhydrous organic 45 

solvent is desired. As usable organic solvents, there may 
be mentioned lower alkylnitriles such as acetonitrile and 
propionitrile; halogenated lower alkyls such as chloro-
methane, methylene chloride and chloroform; ethers 
such as tetrahydrofuran and dioxane; amides such as 50 
N,N-dimethylformamide; esters such as ethyl acetate; 
ketones such as acetone; and hydrocarbons such as 
benzene; as well as mixed solvents thereof. 

As the salts of the compounds of the general formulae 
(II) and (Ill) and the protective groups for the amino 55 

group and carboxyl group in the compounds of the 
general formula (II), those employed routinely may also 
be used so long as they do not impair the reaction. 

For example, the formyl group, acetyl group, chloro-
acetyl group, dichloroacetyl group, s-butoxycarbonyl 60 
group, benzyloxycarbonyl group, trityl group, p-
methoxybenzyl group, diphenylmethyl group and the 
like may be used as protective groups for amino group; 
and p-methoxyben.zyl group, p-nitrobenzyl group, t-
butyl group, methyl group, 2,2,2-trichioroethyl group, 65 
diphenylmethyl group, pivaloyloxymethyl group and 
the like as protective groups for carboxyl group. Fur-
ther, use of a si!ylatin. agent such as bistrimethyisjil-

4 
)acetamide, Nrnethyl-N-(trimethylSilYl)aCetafl1ide or 
Nmethyl-N-trimethylsilyltrifluoroacetamide and the 
like is convenient because such a silylating agent can 
protect both amino and carboxyl groups at the same 
time. 

As salts of the compounds of the general formulae 
(II) and (III), suitable selection may be made from their 
salts such as their alkali metal salts such as sodium salts 
and potassium salts; alkaline earth metal salts such as 
calcium salts and magnesium salts; ammonium salts; 
inorganic acid salts such as hydrochlorides, hydrobro-
mides, sulfates, carbonates, hydroiodides and bicarbon-
ates; organic carboxylates such as acetates, maleates, 
lactates and tartrates; organic sulfonates such as me-
thanesulfonates, benzenesulfonates and toluenesulfon-
ales; amine salts such as triinethylamine salts, triethyl-
amine salts, pyridine salts, procaine salts, picolinc salts, 
dicyclohexylamine salts, N,N’-dibenzylethylenediamine 
salts, N-methylglucamine salts, diethanolamine salts, 
triethanolamine salts, tris(hydroxymethylamino)me-
thane salts and phenethylbenzylamine salts; amino acid 
salts such as argrnine salts, aspartates, lysine salts, gluta-
mates and serine salts; and the like. 

The removal of the protective group can be carried 
out by any conventional processes such as hydrolysis, 
reduction, and the like, depending on the types of the 
protective groups used. 

II: Second Process for Production 
The compounds of the general formula (I) and their 

pharmaceutically acceptable salts can also be obtained 
by reacting a compound represented by the general 
formula: 

H2N s (IV) 

0:Lj_CHrN_. R2 

COO- 
(CHI), 

wherein n and R2 have the same meanings as defined 
above, or a compound wherein the group -COO- has 
been protected by a protective group, or a salt thereof, 
with a compound represented by the general formula: 

NC�COOH (V) 
11-I’ 

Ii yN 

S 

wherein Y and R1 have the same meanings as defined 
above, or a compound wherein the amino, group has 
been protected by a protective group, or a reactive 
derivative at the carboxyl group thereof, or a salt 
thereof, and followed by optionally removing the pro-
tective group. 

The process may be carried out in accordance with 
any conventional N-acylating reaction conditions. For 
example, the reaction may be performed in an inert 
solvent at a temperature of -50 C. to 50’ C,, prefera-
bly .-20° C. to 30’ C. in the presence or absence of a 
base. Examples of the inert solvent include acetone, 
tetrahydrofuran, N,N-dimethylformamide, N,N.dime-
thylacetamide, dioxane, dichloromethane, chloroform, 
benzene, toluene, acetonitrile, or the mixed solvents 
thereof. Examples of the base include N.1imethyll1ni-

, 
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line, triethylasnine, pyridine, N-inethytmorpholine and lower alkanoyl groups, such as formyl, acetyl, chioro-
the like. acetyl, dichioroacetyl, propionyl, phenylacetyl, 2-

In the case where the carboxylic acids (�COOR) thienylacetyl, 2-furylacetyl, phenoxyacetyl and the like; 
represented by the general formula (V) are used in the substituted or uasubstitutcd lower alkoxycarbonyl 
process according to the present invention, the reaction 5 groups such as benzyloxycarbonyl, t-butoxycarbonyl, 
is preferably carried out in the presence of a condense- p-nitrobenzyloxycarbonyl and the like; substituted 
tion agent such as N,N’-dicyclobexylcarbodiisnide, lower alkyl groups such as trityl, p-methoxybenzyl, 
N,N’-diethylcarbodiiznide, N-cyclohexyl-N’-mor- diphenylmethyl and the like; and substituted silyl 
pholinoethylcarbodiiznide, trialkyl phosphite, ethyl groups such as trimethylsilyt, t-butyldimetbylsilyl and 
polyphosphate, p4olueaesulfonic acid chloride and the 

io the like. 
like. Furthermore, in the case where such a reactive 
derivative at the carboxyl group in the general formula 

Examples of R5 being the protective group for the 
carboxyl group include those employed usually in this 

(V) is used, an example of the reactive derivative 
 

chides acid halides such as acid chloride, acid bromide 
field, for example, substituted or unsubstituted lower 

and the like; symmetrical acid anhydrides; mixed acid 
alkyl groups such as methyl, ethyl, propyl, t-butyl, 
2,2,2-trichioroethyl, valeryloxymethyl, pivaloylox-

anhydrides with carboxylic acid such as ethyl chioro-. 
carbonate, trimethylacetic acid, thioacctic acid, di- ymethyl, p-nitrobenzyl, p-methoxybenzyl, diphenyl-

phenylacetic acid and the like; active esters with 2-mer- methyl and the like; and substituted shy1 groups such as 

captopyridine, cyanomethanol, p-nitrophenol, 2im trlinethylsilyl, t-butyldimethylsilyl and the like. 

trophenol, pentacblorophenol and the like; and active 20 
Examples of the anion in A include halogen ions such 

acid amides with saccharin and the like. as chioro ion, brorno ion, iodo ion and the like; and 

As the protective groups for �COO� of the corn- inorganic acid ions such as sulfuric acid ion, nitric acid 

pound of the general formula (IV), there can be simi- 1011 and the like, 

larly used the groups which were mentioned as the An example of salts of the compounds represented by 

protective groups for carboxyl group of the compound 25 the general formula (VI) includes inorganic acid salts 
of the aforesaid general formula (II) such as hydrochloride, hydrobromide, bydroiodide, 

As the protective group for the amino group of the sulfate, carbonate, bicarbonate and the like; organic 

compound of the general formula (V), there can be used carboxylates such as, acetate, maleate, lactate, tartrate, 

the groups which were illustrated as the protective trifluoroacetate and the like; organic sulfonates such as 
. groups for the amino group of the compound of the 30 methanesulfonate, benzenesulfonate, toluenesulfonate 

above-mentioned general formula (1I). and the like; and amino acid salts such as aspartate, 
These protective groups can be removed by any con- glutamate and the like. 

ventional manner, such as hydrolysis, reduction, and The compounds represented by the general formula 
the like, depending on the types of the protective (Vi) can be produced in accordance with the following 
groups used. 35 process. 

As the salts of the compounds of the formulae (IV) A compound represented by the general formula: 
and (V), there may be suitably selected the salts which 
were illustrated as the salts of the compounds of the (0)a (VII) 
general formulae (II) and (Ill). 

The novel compounds represented by the general 413 R3HN S 

formula: 
O..j1CH2Z 

(0), (VI)  
C00R 

45 
wherein a and R3 have the same meanings as defined 
above, R6 denotes hydrogen atom or a protective group 
for the carboxyl group, and Z is a halogen atom or a 

R4 (Cl-I2),, lower alkanoyloxy group, or a salt thereof is reacted 
(A)ô 50 with a compound represented by the general formula 

wherein n and R2 have the same meanings as defined 
. above, a is 0 or I, R3 represents hydrogen atom or a 

protective group for the amino group, A denotes an 
anion, and b stands for 0, when R.s denotes a group 55 
�000, and for I, when R., represents a group 
�COORs (R5 being a protective group for the carboxyl 
group), or a salt thereof, inclusive of the compounds 
represented by the general formula (IV) are intermedi-
ates for the compounds represented by the general for- 60 
mula (I) of the present invention. These compounds are 
used for the production of the compounds of the present 
invention in accordance with the above-mentioned sec-
ond process for the production. 

Examples of R.3 being the protective group for the 65 
amino group in the compounds represented by said 
general formula (VI) include those employed usually in 
this field_ecç.  btuituted 

(III) 

(CH2),, 

wherein n and R2 have the same meanings as defined 
above, or with a salt thereof, followed by, if necessary, 
removal of the protective group and/or reduction of 
the sulfoxide to obtain the compounds having the afore-
said general formula (VI) or the salts thereof. 

In the case wherein Z in the general formula (VII) 
represents a halogen atom, the above reaction may be 
carried out in an inert solvent such as acetone, tetrahy-
drofuran, N, N-ditnethylformamide, methylene chlo-
ride, chloroform, acetonitrite, and the like at a reaction 
temneratuz-e of - 10. C. to 50’ C. 


