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Expediente No. 06-108-728
Modificaciones Voluntarias
Agosto de 2008

ANEXO EXPLICATIVO DEL CAPITULO REIVINDICATORIO MODIFICADO

En la Reivindicacién 1:

¢ se limitd el alcance de R1 a un unico radical:

R6.  Rs
| R4
o
RS
e Los radicales R2 y R3 se limitaron a:
S S H . H
F G
F e ,and S

La Reivindicacién 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 la Reivindicacion 15 se reclama compuestos de los ejemplos 52 a 63.

El compuesto de la Reivindicacién 17 y 18 encuentra soporte en el ejemplo 84.
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Expediente No. 06-108-728
Modificaciones Voluntarias
Agosto de 2008

CAPITULO REIVINDICATORIO MODIFICADO

1. Un compuesto de férmula (1) tal como se indica a continuacion

R

N
HO
R3 R2

en donde:

R6 R6

A Tro

R4

R1 es RS

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

F, G, H, Ky L son independientemente seleccionados del grupo compuesto por
hidrogeno, halégeno, alquilo C,.4, alquilo C,4 halosustituido, alquilo C,4 hidroxisustituido y
alcoxi Cq4;

R4 y R5 son independientemente seleccionados del grupo compuesto por hidrégeno,
halégeno, alquilo Cy4, arilo, ciano, nitro, (CR7R7)pORb, y (CR7R7)pNRbRb; 6 R4 y RS
unidos pueden formar un anillo saturado 6 insaturado de 5 6 6 miembros,

R6 se selecciona del grupo compuesto por hidrégeno y alquilo Cq;

R7 se selecciona del grupo compuesto por hidrégeno, alquilo C,4, alquilo Ci4
halosustituido, y alquilo C4.4 hidroxisustituido;

Rb se selecciona del grupo compuesto por hidrégeno, alquilo C4 y arilo;

m es un namero entero que tiene valoresde 1 a5

pes0,162y

tes0,1062;y

X es un anién farmacéuticamente aceptable

2. El compuesto de acuerdo con la Reivindicacion 1, en donde X se selecciona del grupo
compuesto por cloruro, bromuro, yoduro, hidréoxido, sulfato, nitrato, fosfato, acetato,
trifluoroacetato, fumarato, citrato, tartrato, oxalato, succinato, mandelato, metansuifonato y
p-toluensulfonato.
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3. El compuesto de acuerdo con la Reivindicacion 1 6 2 en donde tanto R2 como R3se .,
seleccionan independientemente de: "

4. El compuesto de acuerdo con la Reivindicacién 3, en donde F, G, H, Ky L son

hidrégeno.

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

seleccionan independientemente del grupo compuesto por:
S , H

F G ,and S

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

7. El compuesto de acuerdo con [a Reivindicacion 1 6 2 en donde R4 y R5 son hidrogeno.
8. El compuesto de acuerdo con la Reivindicacién 1 6 2 en donde mes 2,3 6 4.

9. El compuesto de acuerdo con la Reivindicaciéon 1 6 2 endondetes 06 1.

10. El compuesto de acuerdo con la Reivindicacion 1 6 2 endondemes 2ytes 1.

11. El compuesto de acuerdo con la Reivindicacion 1 6 2 en donde tanto R2 como R3 son
fenil.

12. El compuesto de acuerdo con la Reivindicacion 1 6 2 en donde R4 y R5 son
independientemente seleccionados del grupo compuesto por hidrégeno y halégeno.

13. El compuesto de acuerdo con la Reivindicacién 1 6 2 en donde F, G, H, Ky L son
independientemente seleccionados del grupo compuesto por hidrégeno, halégeno, metilo

y metoxi.
14. El compuesto de acuerdo con la Reivindicacion 1 6 2 que es:

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

e bromuro de 4-[hidroxi(difenil)metil]-1{3-[(feniloxi]propil}- 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(difenil)metif]-1-{4-(feniloxilbutil}-1-azoniabiciclo[2.2.2]octano;
bromuro de 4-|hidroxi(difenil)metil]-1-{4-[(fenilmetil)oxi]butil}- 1-azoniabiciclo [2.2.2]
octano;
bromuro de 4-[hidroxi(difenil)metil]-1-{3-[(fenilmetil)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-[hidroxi(di-3-tienil)metil]-1-{2-[feniloxi]etil}-1-azoniabiciclo[2.2.2]octano;
bromuro de 4-[hidroxi(di-3-tienil)metil]-1-{3-[feniloxi]propil}- 1-azoniabiciclo[2.2.2]octano;
bromuro de 4-Thidroxi(difenil)metil}-1-(3-{[2-(metiloxi)fenil]oxi}propil)-1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-[hidroxi(difenil)metil}-1-{3-[(2-hidroxifenil)oxijpropil}-1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-[hidroxi(difenil)metil}-1-[3-(2-naftaleniloxi)propil]-1-
azoniabiciclo[2.2.2]octano,
bromuro de 1-{3-[(3-clorofenil)oxilpropil}-4-[hidroxi(difenil)metil}-1-
azoniabiciclo[2.2.2]Joctano;
bromuro de 1-{3-[(4-bromofenil)oxilpropil}-4-[hidroxi(difenil)metil]-1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-[hidroxi(difenil)metil]-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)-1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-[hidroxi(difenil)metil]- 1-{2-[(feniimetil)oxi]etil}- 1-azoniabiciclo[2.2.2]octano;
bromuro de 1-{3-[(2-fluorofenil)oxi]propil}-4-[hidroxi(difenil)metil]-1-
azoniabiciclo[2.2.2]octano,
bromuro de 1-{3-[(3-fluorofenil)oxi]propil}-4-[hidroxi(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 1-[3-(3-bifenililoxi)propil]-4-
[hidroxi(difenil)metil]-1-azoniabiciclo[2.2.2]octano;
bromuro de 1-[3-(4-bifenililoxi)propil]-4-[hidroxi(difenil)metil]-1-azoniabiciclo[2.2.2]octano;
bromuro de 4-[hidroxi(difenil)metil}-1-{3-[(3-nitrofenil)oxi]propil}-1-
azoniabiciclo[2.2.2]octano,
bromuro de 4-[hidroxi(difenil)metil]-1-{3-[(2-metilfenil)oxi]propil}-1-
azoniabiciclo[2.2.2]octano;
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bromuro de 1-(3-{[3-(dietilamino)fenilloxi}propil)-4-[hidroxi(difenil)metil}-1- O
azoniabiciclo[2.2.2]octano; 7
bromuro de 1-{3-[(4-cianofenil)oxi)propil}-4-[hidroxi(difenil)metil]-1-
azoniabiciclo[2.2.2]octano;

bromuro de 4-[hidroxi(difenilmetil}-1-[2-({[3-(metiloxi)fenilmetil}oxi)etil]-1-
azoniabiciclo[2.2.2]octano;

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

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

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

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

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

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

bromuro de 1-(2-{[(3-fluorofenil)metilloxi}etil)-4-[hidroxi(difenil)metit]-1-
azoniabiciclo[2.2.2]octano; vy

bromuro de 4-[hidroxi(difenil)metil]-1-{2-[(1-metil- 1 -feniletil)oxietil}-1-

azoniabiciclo[2.2.2]octano.

El compuesto de acuerdo con la Reivindicacion 1 el cual es:

bromuro de 4-(bis(4-fluorofenil)(hidroxi)metil]-1-[3-(feniloxi)propil]-1-
azoniabiciclo[2.2.2]octano,
bromuro de 4-[bis(4-fluorofenil)(hidroxi)metil]- 1-{2-[(fenilmetil)oxiletil}- 1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-(hidroxi{bis[3-(metiloxi)fenil]}metil)-1-[3-(feniloxi)propil]-1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-(hidroxi{bis[3-(metiloxi)fenil]}metil)-1-{2-[(fenilmetil)oxi]etil}- 1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-(hidroxi{bis[4-(metiloxi)fenil]}metil)-1-[3-(feniloxi)propil]-1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-(hidroxi{bis[4-(metiloxi)fenil]}metil)-1-{2-[(fenilimetil)oxi]etil}-1-
azoniabiciclo[2.2.2]octano;
bromuro de 4-[bis(3-fluorofenil)(hidroxi)metil]-1-[3-(feniloxi)propil]-1-
azoniabiciclo[2.2.2]octano;
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e bromuro de 4-[bis(3-fluorofenil)(hidroxi)metil]-1-{2-[(fenilmetil)oxi]etil}-1-
azoniabiciclo[2.2.2]octano;

e bromuro de 4-{hidroxi[bis(3-metilfenil)]metil}-1-[3-(feniloxi)propil]-1-
azoniabiciclo[2.2.2]octano;

e bromuro de 4-{hidroxi[bis(3-metilfenil)]metil}-1-{2-[(fenilmetil)oxi]etil}-1-
azoniabiciclo[2.2.2]octano;

e bromuro de 4-{hidroxi[bis(4-metilfenil)metil}-1-[3-(feniloxi)propil]-1-
azoniabiciclo[2.2.2]octano; y

e bromuro de 4-{hidroxi[bis(4-metilfenil)imetil}-1-{2-[(feniimetil)oxi]etil}-1-
azoniabiciclo[2.2.2]octano.

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

17. El compuesto de acuerdo con ia Reivindicacion 1 en donde X- es yoduro.

18. Una composicién farmacéutica que comprende un compuesto de acuerdo con la

Reivindicacion 1 y un vehiculo farmacéuticamente aceptable.

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

azoniabiciclo[2.2.2]octano.

20. Una composicidn farmacéutica que comprende un compuesto bromuro de 4-
[hidroxi(difenil)metil]-1-{2-[(fenilmetil)oxi]etil}-1-azoniabiciclo[2.2.2]octano  y un  vehiculo

farmacéuticamente aceptable.

21. El uso de un compuesto de acuerdo con cualquiera de las Reivindicaciones 1 a 15 para
la preparacion de un medicamento para inhibir la unién de acetilcolina en un receptor de
acetilcolina en el tracto respiratorio de un mamifero en necesidad del mismo, en donde el
medicamento se administra por inhalacién por la boca 6 la nariz del mamifero.

22. El uso de un compuesto de acuerdo con cualquiera de las Reivindicaciones 1 a 15 para
la preparacién 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 inhalacién por la boca 6 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 crénica
obstructiva, bronquitis cronica, asma, obstruccion respiratoria crénica, fibrosis pulmonar,

enfisema pulmonar o) rinitis alérgica.
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24, El uso de acuerdo con la Reivindicacion 22 en donde la administracion es bucal.

25. El uso de acuerdo con la Reivindicacion 22 en donde la administracién es nasal.

26. EIl uso de acuerdo con la Reivindicacién 26 en donde la administracion se realiza
mediante un dispensador de medicamentos seleccionado de un inhalador de polvo seco en
un depésito, un inhalador de polvo seco de multiples dosis, o un inhalador de dosis

dosificadas.

27. El uso de bromuro de 4-[hidroxi(difenil)metil]-1-{2-[(fenilmetil)oxi)etil}-1-
azoniabiciclo[2.2.2]octano para la preparacién de un medicamento para el tratamiento de
enfermedad pulmonar crénica obstructiva, bronquitis crénica, asma, obstruccién respiratoria
crénica, fibrosis pulmonar, enfisema pulmonar o rinitis alérgica en un humano en necesidad
del mismo, en donde el medicamento se administra a dicho humano por inhalacién bucal 6

nasal.

28. E! uso de acuerdo con la Reivindicacion 26 en donde la administracién se realiza
mediante un dispensador de medicamentos seleccionado de un inhalador de polvo seco en
un depésito, un inhalador de polvo seco de muiltiples dosis, o un inhalador de dosis

dosificadas.

29. El uso de acuerdo con la Reivindicacion 27 6 28 en donde la administracion es nasal.

30. El uso de acuerdo con la Reivindicacion 27 0 28 en donde la administracién es bucal.

31. El uso de bromuro de 4-[hidroxi(difenil)metil)-1-{2-[(fenilmetil)oxiletil}-1-
azoniabiciclo[2.2.2]octano para la preparacién de un medicamento para inhibir la unién de
acetilcolina a un receptor de acetilcolina en un mamifero en necesidad del mismo, en donde

el medicamento se administra por inhalacion nasal 6 bucal en el mamifero.

32. El uso bromuro de  4-[hidroxi(difenil)metil)-1-{2-[(fenilmetil)oxiletil}-1-
azoniabiciclo[2.2.2)octano para la preparacion de un medicamento que inhiba la unién 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 por
inhalacion nasal ¢ bucal del mamifero.

33. El uso de acuerdo a la Reivindicacion 31 6 32 en donde la administracion se realiza
mediante un dispensador de medicamentos seleccionado de un inhalador de polvo seco en
un depésito, un inhalador de polvo seco de multiples dosis, o un inhalador de dosis
dosificadas.
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34. Un anion farmacéuticamente aceptable de 4-[hidroxi(difenil)metil]-1-{2- /’7
[(fenilmetil)oxi]etil}-1-azoniabiciclo[2.2.2]octano.

35. Una composicién farmacéutica que comprende un compuesto de acuerdo a la

Reivindicacion 34 y un vehiculo farmacéuticamente aceptable.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

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

Apoderado: Carlos Reinaldo Olarte Garcia

ASUNTO Radicacion 06-108728
Tramite 002
Evento 001
Actuacion 430
Oficio )
Folios
Patente de Invencion ®
Via PCT (fase nacional) & Cap.l ® Cap. It [_]
No. Sol. Internacional PCT/US2005/014368
Fecha de Presentaciéon 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 radico inicialmente.

1.2. Reivindicaciones: Folios 168 a 180 Como se radico inicialmente.
Folios 207 a 213 Modificaciones

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

2. Objeto de la invencién

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 férmula Markush (1):



R1

HO
R3 r2 X

Se catalog6 la invencion, segun la Clasificacion Internacional de Patentes (IPC.):
C07D401/10, 471/14, A61K31/517, 31/41, 31/404, A61P29/00.

3. De la solicitud de Patente

3.1 Eltitulo de la solicitud no esta de acuerdo con la materia descrita y reivindicada,
toda vez que la solicitud trata de estructuras quimicas.

3.2 Reivindicaciones (articulo 30 D 486 de la C.A.N.)

La reivindicacion 34 no clara, se reclama un anién, que es un ion con carga eléctrica
negqativa, es decir, con exceso de electrones, el cual no puede subsistir aisladamente
del cation, o sea, tal como esta reclamada solamente puede existir en el papel.
Por lo tanto se debe ajustar el capitulo reivindicatorio de tal manera que la materia
reclamada tenga un soporte técnico real.

-la reivindicacion 35 en inconsistente, ya que se hace referencia a que la
“composiciéon” 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 definicién, claridad, concisiény
falta de sustento por la descripcién, exigidas en las reivindicaciones, por lo tanto no
cumplen con el requisito de definicidén, claridad, concisién y/o sustento por la
descripcién 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 14y 21D
486 de la C.A.N.)

Las reivindicaciones 21 a 33 reclaman el uso de compuestos y de acuerdo con la
legislacidén colombiana el uso no se considera para proteccion por patente, como se
lee en el articulo 14 de la Decision 486 de la Comision de la Comunidad Andina ...
Los Paises Miembros otorgaran patentes para las invenciones sean de productos o
procedimientos en todos los campos de la tecnologia...”; aqui NO se hace alusion al
uso.

Los usos o segundos usos no son patentables, de conformidad con la sentencia del

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

5. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el estado de la técnica fecha
de presentacion de la solicitud de la cual se reclama prioridad, 27/abr/2004.

Teniendo en cuenta la fecha indicada se realizé la busqueda del estado de la
técnica, en bases de datos en las que esta oficina tiene acceso libre, en blisqueda



de documentos relacionados con la materia que se reclama como nueva e inventiva
en presente solicitud, encontrandose los siguientes documentos mas relevantes:

Fecha de

N° | Documento Titulo P
publicacién

Ceferm compounds having at the 3-
position a (1,4-methylene-1-piperidinio)-

D1 US 4748171 mrthyl group or a (1-quinuclidinio)methyl 3-may-1988
group
D2 | US5008260 Cephem derivatives 16-abr-1991

12. Analisis de patentabilidad (segun 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 férmula:

R1
o

N
HO
R3 R2 X ()

Las anterioridades D1y 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), por lo 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 Ia Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificaciéon de la presente comunicacién. En caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal €), del
capitulo quinto del titulo primero—d7 la Circular Unica N° 10 de 2001.

ALIX CARMEN CEéPEDES DE VERGEL
Directora de Nuevas Creaciones (c)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

CONCEPTO TECNICO No. (51 EXAMINADOR TECNICO Cad. N°202012

L
A

Yo

/?"‘”



United States Patent 19
Yamauchi et al.

4,,8,171

May 31, 1988

111 Patent Number:
45] Date of Patent:

[$4] CEPHEM COMPOUNDS HAVING AT THE
3.POSITION &
{14-METHYLENE-1-PIPERIDINIO)-
METHYL GROUP OR A
(1-QUINUCLIDINIO)METHYL GROUP

[75] Inventors: Hiroshi Yamauchi; Isac Sugiyams;
Isso Saite; Selichiro Nomoto; Takashi
Eamiys; Yoshimasa Machida; Shigeto
Negl, all of Tharaki, Japan

[73] Assignee: Elsal Co,, Ltd, Tokyo, Japan

{211 Appl No.. 818824

{22] Filed: Jan. 14, 1986 )

{30] Forelgn Applicstion Priority Date

Jan 14, 1985 {FP)

Apr. 11, 1985 {TF]
Sep. 9, 1985 (TP}

[51] Imt CL4 ...

. ALK 31/84; COTD 501/46

(52 us.qQ. o S14/202; 540,222
(58] Field of Search ... . S44/22; 514/20;
5407222

[56] References Clted
U.S. PATENT DOCUMENTS
4525473 671985 Abamkictal
FOREIGN PATENT DOCUMENTS

0062321 1071982 Europesn Pat. Off. 344,22
03938 971985 PCT Inv'l Appl .cconnenrnernen 344422

anary Exammer—Donald G. Daus

Mark W, Noel
A!tomey. Agem. or Firm—Wenderoth, Lind & Ponack
57 ABSTRACT

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

N _TI_E
Yy N
H s7 \o—n.
CONH s
04’[ N \‘)‘Cﬂz"dﬂ\/s-lz
Co0- (CHDw

wherein n stands for 1 or 2, Y stands for CH or nitrogen
atoms, R| represents a Jower hydrocarbon group or &
carboxyl-substituted, a carbamoyl-substituted, or a cy-
clopropyl-substituted lower alkyl group, and Radenotes
hydroxyl group, s lower atkyl group, a hydroxy-sub-
stituted lower alkyl group, or carbamoyl group. The
derivative is useful gs an antibacterial agent. Also de-
scribed herein are processes for the production of the
derivative, antibecterial composition, intermediate of
the derivative and process for the production thereof.

9 Claimg, No Drawings
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CEPHEM COMPOUNDS HAVING AT THE
3-POSITION A
(1,4-METHYLENE-1-PIPERIDINIO)YMETHYL
GROUF CR A (1-QUINUCLIDINIOYMETHYL
GROUP

5

Y

BACKGROUND OF THE INVENTION

1. Field of the Invention

Thia invention relates to novel cephem derivatives
useful as antibacterial agents, procesa for the production
thereof, antibacterial composition, intermediates
thercof and process therefor.

2. Description of the Prior Art

A ber of pounds have heretofore been
known which contain & substituted
thisdiazolylacetamido gToup or substituted
thiazolylecetamido group at the 7-position of the
cephem skeleton. For ple, the compounds may be
disclosed in the - following publications: Japmue Patent
Application Nos. 11600/1980, 10568971980,
2438971982, 8149371982, 4789/1983, 41887/1983,
59992/1983, 149296/1981, 102193/1977, 116492/1977,
125190/1977, 154786/1979, 192394/1982, 219292/1984,
97982/1985, 19769371985, 231681/35, etc.

Particularly, 78-{(Z)-2-(2-aminothinzol-4-y1)-2-
methoxmmoacetamndo]—3-(l—qumuchdmo)mgthyl 3-
cephem-4-carboxylate is described in Japanese Patent
Application Laid-open Nos. 21929271984,
19769371985, and 231683/1985. However, this com-
pound can not be practically used from a clinical point
of view, because its acute toxic value [LDsg (mouse,
intravenous injection)] amounts to about 100 mg/kg or
less, and hence, the compound is very toxic.

SUMMARY OF THE INVENTION

The present inventors have found that cephem deriv-
atives, each of which has the hereinunder-described
group at the 3-position of the cepbem skeleton, have
excellent antibacterial activities, leading to oomplenon
of this invention:

(CHz)e

wherein n stands for 1 or 2 and R; denotes hydroxyl
group, a lower alkyl, a hydroxy-substituted lower atkyl
group, or carbamoyl group.

An object of this invention is therefore to provide
novel compounds useful as antibacterial agents, their
production process and their use as an antibacterial
composition.

Further object of this invention is to provide novel
intermediates of the above cephem derivatives and the
process for the production thereof.

20
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DESCRIPTION OF THE INVENTION

The compounds of this invention are defined as fol-
lows:

A cephem derivative represented by the general for-
mula:

N —TC———CONHT( . | : o
CHZ-NQ-R;

wherein n stands for 1 or 2, Y stands for CH or nitrogen
atom, R; represents 2 lower hydrocarbor group or a
carboxyl-substituted, a carbamoyl-substituted, or a cy-
clopropyl-substituted lower alky! group, and Rz denotes
hydroxyl group, & lower alkyl group, a hydroxy-sub-
stituted tower alkyl group, or carbamoy] group, or a
pharmaceotically acceptable salt thereof.

Aax the lower hydrocarbon group represented by R;
in the general formula (I), there may be mentioned
lower alkyl groups such as methyl, ethyl, n-propyl,
i-propyl, n-butyl, t-butyl and sec-butyl; lower alkenyl
groups such as vinyl and allyl; lower alkynyl groups
such as propargyl; and the like. Examples of the cer-
boxy-sebstituted lower alky! group represented by R,
may include carboxymethyl, 2-carboxy-ethyl, 3-carbox-
ypropyl, 1-carboxyethyl, 1-carboxy-i-methylethyl, and
the like. Exemplary carbamoyl-substituted lower alkyl
groups represented by R may include carbamoyl-
methyl, 2-carbamoylethyl, 3-carbamoylpropyl, 1-car-
bamoyl- 1-methylethyl, 1-carbamoylethy! and the like.
Exemplary cyclopropyi-aubstituted lower alkyl groups
represented by R; may include cyclopropylmethyl,
2-cyclopropylethyi, and the like.

As exemplary hydroxy-substituted lower alkyl
groups represented by R3, there may be mentioned
hydroxy-methyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-
hydroxypropyl and the like. Exemplary lower alkyl
groupa represented by R mey include methyl, ethyl,
n-propyl, i-propyl, n-butyl, t-butyl, and the like.

As non-toxic salts of the compounds of the general
formuls (), may be mentioned their pharmeceutically-
gceeptable salts, for example, alkali metal salts such as
sodium salts and potassium saits; alkaline earth metal
salts such as calcium salts and magnesium salts; inor-
ganic acid salts such as hydrochiorides, hydrobromides,
hydroiodides, sulfates, carbonates and bicarbonates;
organic carboxylates such as maleates, lactates and tar-
trates; organic sulfonates such as methanesulfonates,
benzencsulfonates and toluenesulfonates; amino acid
salts such as arginine salts, lysine salts, serine salts, as-
partates and glutamates, emine salts such 28 trimethyl-
amine salts, triethylamine salts, pyridine salts, procaine
salts, picoline salts, dicyclohexylamine salts, N,N'-
dibenzylethylenediamine salts, N-methylglucamine
salts, diethanolamine salts, triethanclamine salts, tris(hy-
droxymethylamino)ymethane selts and phenethylben-
zylamine salts; and the like.

Each of the compounds of the general formula (I),
which pertains to the present invention, has its syn-iso-
mer {Z) and anti-iscmer (E) with respect to its configu-
ration at the following moiety:

2|
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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 10

Tbecompoundaoftheganaﬂfomuh(l)mdthﬂr
pharmaceutically scceptable salts can be obtained by
reacting a compound represented by the general for- 13
mula:

c_mi_( {1 .

CHy—X

wherein Y and R have the same meanings as defined 2°
above and X represents e halogen atom, or a compound
whcremth:ammcmup and/or carboxyl group is/are

tected by & ive group, or a satt thereof, with
aoompotmd repruu:tedbyt.hegmeml formula:

D
S

(CHz)w 35

wherein n and R; 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 sbove 40
general formula (IT), 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. ta 60" C. or preferably 0" C. 1o 45
40° C. As a reaction solvent, an anhydrous organic
sobvent is desired. As usable organic solvents, there may
be mentioned lower alkylnitriles such as acetonitrile and
propionitrile; kalogenated lower alkyls such as chloro-
methane, methylene chloride and chloroform; ethers 50
such as tetrahydrofuran and dioxane; amides such as
N, N-dimethylformamide; esters such s ethyl acetate;
ketones such as scetone; and hydrocarbons such as
benzene; as well as mixed solvents thereof.

As the salts of the compounds of the general formulse 55
(II) and (II} and the protective groups for the amina
group and carboxyl group in the compounds of the
general formuls (I1), those employed routinely may also
be used 50 long as they do not impair the reaction.

For example, the formyl group, acetyl group, chloro- 60
acetyl group, dichloroacetyl group, t-butoxycarbonyl
group, benryloxycarbonyt group, trityl group, p-
methoxybenzyl group, diphenylmethyl group and the
like may be used as protective groups for amino growp;
and p-methoxybenzyl group, p-aitrobenzyl group, t- 65
botyl group, methyl group, 2,2,2-trichloroethyl group,
diphenylmethyl group, pivaloyloxymethy! group and
the like as protective groups for carboxyl group. Fur-

4
ther, use of a silylating agent such as bis{trimethylsilyl-
Jacetamide, N-methyl-N-{trimethylsilyljacetamide or
N-methyl-N-trimethylsilyltrifivoroacetamide 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 formulze
({II) and {I1T), suitable selection may be made from their
salts such as their atkali metal salts such as sodium salis
aed potassium salts; alhlmc enrt.h meul salts such as
calcium salts and i salts;
inorganic acid salts such as Ilydroch.londel. hydrobro-
mides, sulfates, carbonates, hydrojiodides end bicacbon-
ates; organic carboxylates such 23 acetates, mafesates,
lactates and tartrates; organic sulfoaates such as me-
thanesulfonates, benzenesulfonates and toluenesulfon-
ates; amine sajts such ss trimethylamine salts, triethyl-
amine salts, pyridine salts, procaine salts, picoline salts,
dicylohexylamine salts, N N'-dibenzylethylenediamine
saits, M-methylglucamine salts, diethanolamine salts,
triethanolamine salts, tristhydroxymethylamino)mre-
thane salts and phenethylbenzylamine saits; amino acid
salts such a3 arginine 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 groupe used.

II: Second Procesa 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 gemeral

formula:
I {L,,,_ AW

{C“z)n

HzN

whereiz n and Rz have the same meanings as defined
above, or a compound wherein the group —COO~ has

been pr dbyap ive group, or a salt thereof,
with a compound represented by the general formula:
N ———C—COCH &~
Il
2 s o—R,

wherein ¥ and R; have the same meanings as defined
sbove, or a compound wherein the amino group has
been protected by a protective group, or a reactive
derivative at the carboxyl group thersof, or a sait
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 —350° C. to 50° C,, prefera-
bly —20" C. to 30" C. in the presence or absence of a
base. Examples of the inert sclvent include acetone,
tetrahydrofuran, N,N-dimethylformamide, N,N-dime-
thylacetantide, dioxane, dichloromethane, chloroform,
benzene, toluene, acetonitrile, or the mixed soilvents
thereof. Examples of the base include N,N-dimethylani-

. 4,748,171
5 6 .

line, triethylamine, pyridine, N-methylmorpholine and
the like

In the case where the carboxylic acids (—COOH)
rep d by the g 1 formula (V) are used in the
process according to the present invention, the reaction
upufenblycsrrmdoutmtheptesmce of & condensa-
tion agest such as N,N'-dicyclohexylcarbodiimide,
NN«dldhylarbodJ.lm.lde. N-cyclohexyl-N'-mor-
trinikyl phosphite, ethyl
polyphosphate, p-toluenesulfonic acid chloride and the
like. Furthermore, in the case where such a reactive
derivative at 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
anhydnduwuhurboxyhcacndmchsethylchloro-
carbonate, trimethylacetic acid, thioacetic acid, di-
phenylwencamdmdthehke;ucnveestersmz-
apmpyndme.cmn- h ‘2.4-d.1m

roph ’mdthclike;mdu:tme
acid amides with saccharin and the like.

As the protective groups for —C00— of the com-
pound of the general formula (IV), there can be simi-
lardy used the groups which were mentioned as the
protective groups for carboxyl group of the compound
of the aforesaid general formula (1T}

Ay 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 (1)

These protective groups can be removed by say coz-
ventionsel manner, such as hydrolysis, reduction, and
the like, depending on the types of the protective
groups 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 (IIT).

The novel compounds represented by the general

V«\w:»

(CHDy

oD

wherein n and R; have the same meanings as defined
above, a is O or 1, Rj represents hydrogea atom or a
protective group for the amino group, A denotes an
anion, and b stands for 0, when R4 denotes a group
—C0O0—, aad for 1, when Ry represents a group
—~COORs(Rsbeing a protective group for the carboxyl
group), or z salt thereof, inclusive of the compounds
represented by the general formula (TV) are intermedi-
ates for the compounds represented by the generat for-
mula (T) of the present invention. These compounds are
used for the production of the compounds of the present
inveniton in accordance with the above-mentioned sec-
ond process for the production.

Examples of R3 being the protective group for the
aminc group in the compounds represented by said
general formuda (V1) include those employed usually in
this field, for exampie, substituted or unsubstituted
lower alkanoyl groups, such as formyl, acetyl, chloro-

as

43

&5

acetyl, dichlorcacetyl, propionyl, phenylacetyl, 2-
thienylacetyl, 2-furylacetyl, phenoxyacetyl and the like;
substituted or unsubstituted lower alkoxycarbonyl
groups such as benzyloxycarbonyl, t-butoxycarbonyl,
p-nitrobenzyiozycarbonyl and the like; substituted
lower alkyl groups such as trityl, p-methoxybenzyl,
diphenylmethyl and the like; and subatituted silyl
groups such s trimethylailyl, t-butyldimethylsilyl and
the like.

Examples of Rs being the protective group for the
carboxyl group include those employed usually in this
field, for example, substituted or unsubstituted lower
alkyl groups such as methyl, ethyl. propyl, t-butyl,
2,2,2-trichloroethyl, valeryloxymethyl, pivaloylox-
ymethyl, p-nitrobenzyl, p-methoxybenzyl, diphenyl-
methyl and the like; and substituted silyl groups such as
trimethylsilyl, $-butyidimethylsilyl and the like.

Examples of the anicn in A include halogen ions such
as chloro ion, bromo ion, iodo 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 generai formula (VT} includes inorganic acid salts
such as hydrochioride, hydrobromide, bydroiodide,
sulfate, carbonate, bicarbonate and the like; organic
carboxylates such as, acetate, malesate, lactate, tartrate,
trifluoroacetate and the like; organic suifonates such as

h lfonste, b Ifonate, toluenesulionate
and the like; and amino acid salts such as aspartate,
glutamate and the like.

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

process.
A compound represected by the general formuts:

(?).
R3HN s
o* N

vin

CH;Z

wherein 8 and Rj have the same meanings as defined
above, Rg denotes hydrogen atom or a protective group
for the carboxyl group, and Z is & halogen atom or a
lower alkanoyloxy group, or a salt thereof is reacted
with a compound represented by the general formula:

{110
2
A

(CH2

wherein n and Rz have the same meanings as defined
above, or with a salt thereaf, 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 (WI} 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 tnert solvent such as acetone, tetrahy-
drofuran, N,N-dimethylformamide, methylene chio-
ride, chloroform, scetonitrile, and the like at & reaction
temperature of —10* C. to 50" C.
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{57} ABSTRACT

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

P
A vy
HaN s \0_Rl

=—CONH

E s
04: N \g'CHz-;N\/QVR;

coo~ (CH2)n )

wherein n stands for 1 or 2, Y stands for CH or nitrogen
atom, Ry represents a lower hydrocarbon group or a
carboxyl-substituted, a carbamoyl-substituted, or a cy-
clopropyl-substituted lower alkyl group, and R denotes
hydroxyl group, a lower alkyl group, a hydroxy-sub-
stituted lower alkyl group, or carbamoy! 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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1
CEPHEM DERIVATIVES

This application is a division of Ser. No. 818,824 filed

2

DESCRIPTION OF THE INVENTION

The compounds of this invention are defined as fol-
lows:

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

H;N s”

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to novel cephem derivatives
useful as antibacterial agents, process for the production

thereof, antibacterial composition, intermediates
thereof and process therefor.

2. Description of the Prior Art

A number of compounds have heretofore been
known which contain a substituted
thiadiazolylacetamido group or substituted

thiazolylacetamido group at the 7-position of the
cephem skeleton. For example, the compounds may be
disclosed in the following publications: Japanese Patent
Application Laid-open Nos. 11600/1980, 105689/1980,
2438971982, 81493/1982, 4789/1983, 41887/1983,
59992/1983, 149296/1981, 102293/1977, 116492/1977,
125190/1977, 154786/1979, 192394/1982, 219292/1984,
97982/1985, 197693/1985, 231683/835, etc.

Particularly, 18-[(Z)-2-(2-aminothiazol-4-y[)-2-
methoxyiminoacetamido]-3-(1-quinuclidinio)methyl-3-
cephem-4-carboxylate is described in Japanese Patent
Application Laid-open Nos, 219292/1984,
19769371985, and 231683/1985. However, this com-
pound can not be practically used from a clinical point
of view, because its acute toxic value [L.Dsp (mouse,
intravenous injection)] amounts to about 100 mg/kg or
less, and hence, the compound is very toxic.

SUMMARY OF THE INVENTION

The present inventors have found that cephem deriv-
atives, each of which has the hereinunderdescribed
group at the 3-position of the cephem skeleton, have
excellent antibacterial activities, leading to completion
of this invention:

-cm—-m@—az
\

(CH2)n

wherein n stands for | or 2 and Rj denotes hydroxyl
group, a lower alkyl, a hydroxy-substituted lower alkyl
group, or carbamoyl group. .

An object of this invention is therefore 1o provide
novel compounds uscful as antibacterial agents, their
production process and their use as an antibacterial
composition,

Further object of this invention is to provide novel
intermediates of the above cephem derivatives and the
pregess for the production thereof.
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Bz -

€oo~ (CHz)n

wherein n stands for 1 or 2, Y stands for CH or nitrogen
atom, Ry represents a lower hydrocarbon group or a
carboxyl-substituted, a carbamoyl-substituted, or a cy-
clopropyl-substituted lower alkyl group, and Rz denotes
hydroxyl group, a lower alkyl group, a hydroxy-sub-
stituted lower alkyl group, or carbamoyl group, or a
pharmaceutically acceptable salt thereof.

As the lower hydrocarbon group represented by R,
in the general formula (I), there may be mentioned
lower alkyl groups such as methyl, ethyl, n-propyl,
i-propyl, n-butyl, t-butyl and sec-butyl; lower alkenyl
groups such as vinyl and allyl; lower alkynyl groups
such as propargyl; and the like. Examples of the car-
boxy-substituted lower alkyl group represented by R
may include carboxymethyl, 2-carboxy-ethyl, 3-carbox-
ypropyl, 1-carboxyethyl, 1-carboxy-1-methylethyl, and
the like. Exemplary carbamoyl-substituted lower alkyl
groups represented by R; may include carbamoyl-
methyl, 2-carbamoylethyl, 3-carbamoylpropyl, 1-car-
bamoyl-1-methylethyl, l-carbamoylethyl and the like.
Exemplary cyclopropyl-substituted lower alkyl groups
represented by Ry may include cyclopropylmethyl,
2-cyclopropylethyl, and the like.

As exemplary hydroxy-substituted lower alkyl
groups represented by Ra, there may be mentioned
hydroxymethyl, 2-hydroxyethyl, I-hydroxyethyl, 3-
hydroxypropyl and the like. Exemplary lower alkyl
groups represented by Ri may include methyl, ethyl,
n-propyl, i-propyl, n-butyl, t-butyl, and the like.

As noo-toxic salts of the compounds of the general
formula (I), may be mentioned their pharmaceutically-
acceptable salts, for example, alkali metal salts such as
sodium salts and potassium salts; alkaline earth metal
salts such as calcium salts and magnesium salts; inor-
ganic acid salts such as hydrochlorides, hydrobromides,
hydroiodides, sulfates, carbonates and bicarbonates;
organic carboxylates such as maleates, lactates and tar-
trates; organic sulfonates such as methanesulfonates,
benzenesuifonates and toluenesulfonates; amino acid
salts such as arginine salts, lysine salts, serine salts, as-
partates and glutamates; amine salts such as trimethyl-
amine salts, triethylamine salts, pyridine salts, procaine
salts, picoline salts, dicyclohexylamine salts, N,N'-
dibenzylethylenediamine salts, N-methylglucamine
salts, diethanolamine salts, triethanolamine salts, tris(hy-
droxymethylamino)methane salts and phenethylben-
zylamine salts; and the like.

Each of the compounds of the general formula (1),
which pertains to the present invention, has its syn-iso-
mer (Z) and anti-isomer (E) with respect to its configu-

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 (T) and their
pharmaceutically acceptable salts can be obtained by
reacting a compound represented by the general for-
mula:

N ———C——CONH 5 am
| Il
/1\ ~Y N\ )
HaN N
2 § o-R, 0% 7 CHy—X
COOH

wherein Y and R have the same meanings as defined
above and X represents 2 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:

NQ—R:
\

(CHDx

(1n

wherein n and R; 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
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 - 10° C. to 60° C. or preferably 0° C. to
40" C. As a reaction solvent, an anhydrous organic
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
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
(1) and (1II) and the protective groups for the amino
group and carboxyl group in the compounds of the
general formula (I), 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, t-butoxycarbonyl
group, benzyloxycarbonyl group, trityl group, p-
methoxybenzyl group, diphenylmethyl group and the
like may be used as protective groups for amino group;
and p-methoxybenzyl group, p-nitrobenzyl group, t-
butyl group, methyl group, 2,2,2-trichloroethyl! group,
diphenylmethyl group, pivaloyloxymethyl group and
the like as protective groups for carboxyl group. Fur-
ther, use of a sil_ylatinf, agent such as bis(trimethylsilyl-

—
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)acetamide, N-methyl-N-(trimethylsilyl)acetamide or
N-methy)-N-trimethylsilyltrifinoroacetamide 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
(ID) and (1I1), suitable selection may be made from their
salts such as their alkali metal salts such as sodiumn salts
and potassium salts; alkaline earth metal salts such as
calcium salts and magnesium salls; ammonjum 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-
ates; amine salts such as trimethylamine salts, triethyl-
amine salts, pyridine salts, procaine salts, picolinc salts,
dicyclohexylamine salts, N,N’-dibenzylethylenediamine
salts, N-methylglucamine salts, diethanolamine salts,
tricthanolamine salts, tris(hydroxymethylamino)me-
thane salts and phenethylbenzylamine salts; amino acid
salts such as arginine 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:

H;N S
/[ N CHz-”N//_\>— R2
O/ w) + \

(CHa)a

(IV)

[ole. 00y

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

N —-——-“—-C—COOH )
I
AL v w

H;N il \D—Rl

wherein Y and R} 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, N-dimethy|ani-

oy ZA

“/\a“'
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line, triethylamine, pyridine, N-methylmorpholine 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'-diethylcarbodiimide, N-cyclohexyl-N'-mor-
pholinoethylcarbodiimide, trialkyl phosphite, ethyl

6

lower alkanoyl! groups, such as formyl, acetyl, chloro-
acetyl, dichloroacetyl, propionyl, phenylacetyl, 2-
thienylacetyl, 2-furylacetyl, phenoxyacetyl and the like;
substituted or unsubstituted lower alkoxycarbonyl

5 groups such as benzyloxycarbonyl, t-butoxycarbonyl,

p-nitrobenzyloxycarbonyl and the like; substituted
lower alkyl groups such as trityl, p-methoxybenzyl,
diphenylmethyl and the like; and substituted silyl
groups such as trimethylsilyl, t-butyldimethylsilyl and

polyphosphate, p-toluenesulfonic acid chloride and the 10 ype Jike.

like, Furthermore, in the case where such a reactive
derivative at 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 15

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-pitrophenol, 2,4-dini-

trophenol, pentachlorophenol and the like; and active 3p

acid amides with saccharin and the like.

As the protective groups for —COO- of the com-
pound of the general formula (1V), there can be simi-
larly used the groups which were mentioned as the

protective groups for carboxyl group of the compound 35

of the aforesaid general formula (II).

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

Examples of Rs being the protective group for the
carboxyl group include those employed usually in this
field, for example, substituted or unsubstituted lower
alkyl groups such as methyl, ethyl, propyl, t-butyl,
2,2,2-trichloroethy), valeryloxymethyl, pivaloylox-
ymethyl, p-nitrobenzyl, p-methoxybenzyl, diphenyl-
methyl and the like; and substituted silyl groups such as
trimethylsilyl, t-butyldimethylsilyl and the like.

Examples of the anion in A include halogen ions such
as chloro ion, bromo ion, iodo 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 (V1) includes inorganic acid salts
such as hydrochloride, hydrobromide, hydroiodide,
sulfate, carbonate, bicarbonate and the like; organic
carboxylates such as, acetate, maleate, lactate, tartrate,
trifluoroacetate and the like; organic sulfonates such as

groups for the amino group of the compound of the 3o Mmethanesulfonate, benzenesulfonate, toluenesulfonate

above-mentioned general formula (I7).

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

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

groups used. 15 Process.

As the saits of the compounds of the formulae (IV)
and (V), there may be suitably selected the salts which

A compound represented by the general formula:

were illustrated as the salts of the compounds of the (O vIiD
general formulae (1) and (IT1). ]
The novel compounds represented by the general 4 R3HN §
formula: l [
s N ez
©)a v © iz
] ) COORg
RyHN s 45
| [ wherein a and Rj have the same meanings as defined
o® N cH -—*NQ—R above, Redenotes hydrogen atom or a protective group
? \ 2 for the carboxyl group, and Z is a halogen atom or a
R4 (CHz)n lower alkanoyloxy group, or a salt thereof is reacted
(A " 50 with a compound represented by the general formula:

wherein n and R; 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
—COORs (Rsbeing a protective group for the carboxyl
group), or a salt thereof, inclusive of the compounds
represented by the general formula (1V) are intermedi-

(i
N/Q—RZ ’
55 \ )

(CH2)a

wherein n and R; have the same meanings as defined
above, or with a salt thereof, followed by, if necessary,

ates for the compounds represented by the general for- 0 removal of the protective group and/or reduction of

mula (T) 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.

the suifoxide to obtain the compounds having the afore-
said general formula (VI) or the sailts thereof,

In the case wherein Z in the general formula (VII)
represents a halogen atom, the above reaction may be

Examples of R3 being the protective group for the 65 carried out in an inert solvent such as acetone, tetrahy-

amino group in the compounds represented by said
general formula (VI) include those employed usually in

this field,_foL gxamplg. substituted or unsubstituted

drofuran, N, N-dimethylformamide, methylene chlo-
ride, chlorofonm, acetonitrile, and the like at a reaction
__temverature of —10° C. to 50° C.

P
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