cavelier

=

!

CAVELIER

AB

)

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

i CARRE
eller.cpm BOGO] .noou

cavelier.com

=

) 347 3611
) 211 8650
1) 700 4814
}) 381 9660

Facha; 2009-04—24 11.00.51 Dep. 2020 NUECREACIONE 2

Sefiora Jefe de la Tra. 11 PATENTEIYII Eve: 379 FASENACIONALII '
Act. 444 RESPUESTARE
DIVISION DE NUEVAS CREACIONES ' QUE  Falios:9 Y,
Superintendencia de Industria y Comercio
E. S. D.
Tramite : 011
Evento s 379
Actuacién : 444
Referencia : Expediente No. 05053826
Asunto : Solicitud de patente para: “PROCESO PARA
PREPARAR 2,6-DIAMINO-4,5,6,7-TETRAHIDRO-
BENZOTIAZOL” .
Solicitante : CIPLA LIMITED
Fecha de solicitud: Junio 2 de 2005.
1. Yo, Emilio FERRERO, obrando como apoderado del solicitante

en el asunto antes identificado, me refiero al Oficio No. 1108
notificado por fijacidn en lista del 30 de enero de 2009.

2. Mediante el Oficio No. 1108 se puso en conocimiento del
solicitante el informe del examen de fondo que contiene las
observaciones hechas por su Despacho sobre la presente solicitud
de patente. Atiendo a las observaciones de la siguiente manera:

3. Nivel Inventivo.

Su Degpacho concluye que el nivel inventivo de la presente
solicitud de patente, se ve afectado por 1los documentos
EP0186087 (D1) y Allinger et al. (D2).

Su despacho enuncia:

e " La Unica deferencia con D1 es que esta solicitud menciona
el paso de brominacién en solucién acuosa. Pero no parecen
conceder un efecto técnico inesperado ya que el resultado
final del procedimiento continda siento tetrahidro-
benzotiazol”.

e “El problema técnico planteado en esta solicitud, es decir
la necesidad de nuevos métodos de sintesis, se habian
resulto previamente mediante el procedimiento ya conocido
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en D1. Por esta razén se considera que la brominacién en
medio acuoso reivindicada es evidente para una persona
medianamente versada en la materia. Adicionalmente, puesto
que D2 ya habia revelado la brominacién de ciclohexanona
en medio acuoso, una persona conocedora de la materia
motivada por tal sugerencia lograria los métodos de esta
solicitud, por obvia combinacién de estos dos documentos”.

Con respecto a que los documentos D1 y D2 afectan el nivel
inventivo de 1la presente golicitud, mi representada desea
sefialar lo siguiente: '

Con el fin de atender las anteriores observaciones y de acuerdo
con el articulo 34 de 1la Decisién 486, se presenta un nuevo
capitulo reivindicatorio como sustituto del anteriormente
presentado. En este nuevo capitulo reivindicatorio la
reivindicacién 1 ha sido limitada incluyendo una nueva /
caracteristica técnica, de acuerdo con 1lo divulgado en la
antigua reivindicacién 2, con el fin de hacer claridad sobre la
materia que se solicita proteger y sobre el alcance de la misma.

Adicionalmente, la antigua reivindicacién 19 ha sido eliminada %
del nuevo pliego reivindicatorio, de tal manera que el nuevo
capitulo reivindicatorio esta constituido por diecisiete (17)
reivindicaciones.

Ahora bien, con respecto a la objecién formulada por falta de
nivel inventivo, mi representada desea poner de presente que con
las modificaciones realizadas al capitulo reivindicatorio, la
objecién formulada a este respecto se debe tener por superada.
Lo anterior, por cuanto a diferencia de la presente solicitud,
en ninguno de los documentos citados por su Despacho D1 y D2 se
revela especificamente un método en donde la brominacidn.-—en
solucién acuosa se realiza sin aislar los.compuestos brominados
y mucho menos que lo anterior conduciria a una mejora inesperada
en los resultados del proceso. Veamos:

3.1 Documento D1.

En el ejemplo 3 de D1, la 4-acetilamino-ciclohexanona es en
primer lugar bromada con A&acido acético glacial antes de ser
condensada con tiourea. Sin embargo, el producto obtenido bajo
eStas condiciones no se encuentra lo suficientemente limpio para
su posterior procesamiento y por tanto, antes de realizar la
reaccién divulgada en el Ejemplo 4, el producto tiene que ser
purificado lavando los cristales precipitados obtenidos con una
mezcla de acetona-agua. De tal manera que, en contraste con la
presente solicitud, en el- Ejemplo 4 de D1 se utiliza la sustancia
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los resultados tal y como se revela en la presente invencién,\
es claro que para una persona versada en la materia la presente
invencién no podia resultar obvia o derivarse de manera evidente
del estado del arte. Lo anterior si se tiene en cuenta que para
el estudio de nivel inventivo el Examinador no puede adoptar la
posicién de un inventor y dque ademds no puede partir de la
solucién dada sino simplemente de lo que expresamente revelen el
¢ los documentos mAs cercanos del estado del arte, que en el
presente caso son D1 y D2.

Por tanto la objecién formulada a este respecto se debe tener
por superada.

4. 8olicitud internacional.

D Hemoa notado que la objecién formulada por el Seflor Examinador
' en el presente caso reproduce la objecién formulada a este mismo
regspecto a la solicitud internacional en el Informe de bisqueda
. Internacional.

Por lo tanto, llamamos la atencién del Sefior Examinador sobre el
hecho de que la misma fue superada igualmente en el tréamite
internacional mediante la misma modificacién acéd efectuada, tal
y como se puede observar en el Informe de Patentabilidad

Preliminar.

Teniendo en cuenta lo anterior y toda vez que se han atendido a
cabalidad las observaciones hechas por su Despacho sobre la
presente sgolicitud de patente, respetuosamente solicito se
continie con su tramitacién.

5. Anexos:
* Nuevo pliego reivindicatorio conformado por . 17
C reivindicaciones.
i e PFormulario para modificaciones.

e Recibo por 2 reivindicaciones adicionales a la décimo quinta
. reivindicacién ($50.000). |

Seflora Jefe,
gé:iéza—cg;uﬁc—éz?

EMTLIO FERRERO
T.P.A. No. 31.929

COLO~12092-841-002-2
MGM\MGM\ID-148485\WPC12092
No. M-2009-148485\MGM
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(1

Industria y Comercio
SUPERINTENDENCIA

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

——

Espacio reservado para el adhesivo de radicacién

SOLICITUD DE:

D Correccion de Error Material E Modificacion a una solicitud

Nombre: CIPLA LIMITED
Sociedad constituida y existente bajo las leyes de
la India.

. IDENTIFICACION.

O wr O
D Otro D

g SOLICITANTE Direccion: 289 Bellasis Road,
- Mumbai Central,
Mumbai 400 008,
India

Domicifio: Mumbai,

India
Teléfono: 546 09 70 Fax: 2494070
E-mail:  clientes@cavelier.com -
IDENTIFICACION
Nombre: Emilio FERRERO
Direccién: Carrera 4° No. 72-35 ce. B w~t O
REPRESENTANTE | Teléfono: 347 36 11 Fax: 2179211 CE. 0 owve O

O APODERADO g 1aii:  cavelier@cavelier.com

Numero: 438.019 TP 31.929

|I® Numero de expedientc;:"wi) " 05.053.826

Descripcion de la correccion o modificacion solicitada: e o
Presento nuevo capitulo reivindicatorio compuesto por 17 reivindicaciones con el fin q‘e_‘supe'rar las

objeciones hechas por Su Despacho a la presente solicitud de patente y pido respgtﬁbéamente que

el examen de patentabilidad sea realizado sobre estas nuevas reivindicaciones presentadas.

Comprobante de pago No. 09-27,572y 09-27,573 Fecha: 14.de abril de 2009”,_

@ Anexos
D Comprobante de pago de la tasa por concepto de modificaciones.

Comprobante de pago por 2 reivindicaciones adicionales después de la decimoquinta
reivindicacion por $50.000.00.

[x]
I:] Poderes, si fuere el caso
O

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas.

e -
NOMBRE: EMILIO FERRERO  FIRMA: £ (I (VJ»-—--&——-;
C.C. 438.019 de Usaquén T.P.A. 31,929

Q«I‘ MGM




REIVINDICACIONES
1. Un método para hacer 2,6-diamino-4,5,6, 7-tetrahidro-
benzotiazol, el cual comprende: (i) Reaccionar bromo con
una solucién de 4-acetamida-ciclohexanona en agua para
producir 2-bromo-4-acetamido-ciclohexanona; (ii) adicionar
tiourea para producir 6-acetilamino-2-amino-4,5,6,7-

tetrahidro-benzotiazol; (iii) adicionar una solucién acuosa
de 4&cido bromhidrico para producir 2,6-diamino-4,5,6,7-
tetrahidro-benzotiazol, y (iv) aislar la base de 'libre de
2,6-diamino-4,5,6,7-tetrahidro-benzotiazol, en donde el paso
(iii) es realizado 8in aislar el 6-acetilamino-2-amino- r
4,5,6,7-tetrahidro-benzotiazol producido en el paso (ii).

Hitgie.

2. Un método de acuerdo con la  reivindicacién 1, donde
cualquiera tres pasos sucesivos de los pasos (i) a (iv) song
realizados en un solo tanque de reaccidn. C

@

3. Un método de acuerdo conlas reivindicaciones 1 o 2, donde los
. pasos (i) a (iv) son realizados en un solo tanque de?7
reaccidn.

4, Un método de acuerdo con las reivindicaciones 1, 2 o 3, que
comprende ademfis, antes del paso (i) , el paso de oxidar 4-
acetamido-ciclohexanol para producir 4-acetamido-
ciclohexanona.

5. .. Un método de acuerdo con la reivindicaién 4, donde el paso de

.okidar 4-acetamido-ciclohexanol para producir 4-acetamido-~
_¢iclohexanona [y al menos tres pasos sucesivos de los pasos
(i) a (iv) son realizados en un solo tanque de reaccién.y

6. Un método de acuerdo con cualquiera de las reivindicaciones
precedentes donde el paso (i) 1la- solucién 4-acetamido-
@ ciclohexanona en agua y el bromo son combinados a una

temperatura de 15 °C a 40 °C.

Y

. 7. Un método de acuerdo con cualquiera de las reivindicaciones
precedentes donde, después de que el bromo y la solucidén de
4-acetamido-ciclohexanona han sido combinadas, la wezcla es
calentada a una temperatura de 40 °C a 50 °C, y mantenida a
esta o cerca de esta temperatura hasta que la bromonizacién
es completa. T

8. Un método de acuerdo con cualquiera de las reivindicaciones .
precedentes donde en el paso (ii), la temperatura es

incrementada a 70 °C a 90 °C.

9. Un método de acuerdo con cualquiera de las reivindicaciones
- precedentes donde el paso (iii) es realizado bajo condiciones
de reflujo.

10. Un método de acuerdo con cualquiera de las reivindicaciones
precedentes donde después del paso (iii), pero antes del paso
(iv), la mezcla de la reaccién es enfriada a 5 °C a 20 °C, y
luego neutralizada.

11. Un método de acuerdo con -cualquiera de las reivindicaciones
precedentes, que comprende ademis el paso de resolver la 2,6-




;diamino—4,5,6,7—tetrahidro—benzotiazol aislada en el paso
{i¥) en sus enantiomeros R (+) y S(-)y recuperar el
" enantiomero R (+) y/o 8§ (-).

12. Un wétodo de sintetizar pramipexol, que comprende los pasos

de : preparar 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol por

. un método de acuerdo con cualquiera de las reivindicaciones
precedentes y convertirlo a pramipexol.

13. Un método de acuerdo con la reivindicacién 12, donde el 2,6-
diamino-4,5,6,7-tetrahidro-benzotiazol es convertido en
pramipexol por reaccién con un haluro de propionil.

14. Un método de acuerdo con la reivindicacién 12 o 13, donde el
2,6-diamino-4,5,6,7-tetrahidro-benzotiazol incluye el

g enantiomero R (+).
15. Un método de acuerdo con la reivindicacién 12 o 13, donde el
' 2,6-diamino-4,5,6, 7-tetrahidro-benzotiazol incluye el

‘ . enantiomeroc S (-).
~16. Un método de acuerdo con la reivindicacidén 12 o 13, donde el
- 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol incluye una mezcla

- rac¢émica.

17. Un método de acuerdo con la reivindicacién 14, que incluye

ademds el paso de resolver el pramipexol en sus enantiomeros
R {+) ¥y 8 (-) y recuperar el enantiomero R (+) y/o S(-).

SRR

MGM\MGMX ID-148483\WPC12092
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(57 ABSTRACT

This invention relates to new tetrahydrobenzthiazoles
of general formula

R; N Ry
N 7/
R4 § R:
wherein

R, represents a hydrogen atom, an alkyl group, an alke-

" nyl or alkynylk groiip, an alkanoyl group, 2 phenyl
alkyl or phenyl alkanoyl group, while the above men-
tioned phenyl nuclei may each be substituted by 1 or
2 halogen atoms,

Rj represents a hydrogen atom or an alkyl group,

R3 represents a hydrogen atom, an alkyl group a cyclo-

— alkyl group, an alkenyl or alkynyl group, an alkanoyl
group, a phenyl alkyl or phenyl alkanoyl group,
while the phenyl nucleus may be substituted by fluro-
rine, chlorine or bromine atoms, '

R4 represents a hydrogen atom, an alkyl group, an alkyl

~or alkenyl group, or

Rj and R4 together with the nitrogen atom between
them represent a pyrrolidino, piperidino, hexame-
thyleneimino or morpholino group, the enantiomers
and the acid addition salts thereof.

The compounds of general formula 1 above in which
one of the groups Ri or R; or both groups R and R3
represent an acyl group are valuable intermediate prod-
ucts for preparing the other compounds of general for-
mula I which have valuable pharmacological proper-
ties. The new compounds may be prepared using meth-
ods known per se.

)]

9 Claims, No Drawings

473137 4
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1

TETRAHYDRO-BENZTHIAZOLES, THE
PREPARATION THEREOF AND THEIR USE AS
INTERMEDIATE PRODUCTS OR AS
PHARMACEUTICALS

This invention relates to new tetrahydro-benz-
thiazoles of general formula

Ry N R
£ <
7/ s N
Ry Rz
the enantiomers and acid addition salts thereof, particu-
larly the pharmaceutically acceptable acid addition salts
thereof with inorganic or organic acids, and processes
for preparing them.

Compounds of general formula I wherein R1or Raor
both groups R and Rj represent an acyl group are
valuable intermediate products for preparing other
compounds of general formula I which have valuable
pharmacological properties, particularly an effect on
the central nervous system and/or the circulation,

In general formula I above
R represents a hydrogen atom, an alkyl group having 1

to 6 carbon atoms, an alkenyl or alkynyl group each

having 3 to 6 carbon atoms, an alkanoyl group having

1 to 6 carbon atoms, a phenyl alkyl or phenyl atkan-

oyl group having 1 to 3 carbon atoms in the alkyl

part, whilst the above mentioned phenyl nuclel may
be substituted by 1 or 2 halogen atoms,

R represents a hydrogen atom or an alkyl group with 1
to 4 carbon atoms,

Rjrepresents a hydrogen atom, an alkyl group with 1 to
7 carbon atoms, a cycloalkyl group having 3 to 7
carbon atoms, an alkenyl or alkynyl group having 3
to 6 carbon atoms, an alkanoyl group having 1 to 7
carbon atoms, a phenyl alkyl or phenyl alkanoyl
group having 1 to 3 carbon atoms in the alkyl part,
whilst the phenyl nucleus may be substituted by fluo-
tine, chlorine or bromine atoms,

Ry represents a hydrogen atom, an alkyl group with 1 to
4 carbon atoms, an alkenyl or alkynyl group having 3
to 6 carbon atoms or

Ra and R4 together with the nitrogen atom between
them represent a pyrrolidino, piperidino, hexame-
thyleneimino or morpholino group.

Preferred compounds of general formula I above are
those wherein the group

o

Ry
N—
Ry
is in the 5 or é-position.
As examples of the definitions of the groups

R R:

s /0

=N ad—N |,

N\ N

Rz R4

10

13

20

25

30

35

2

Ry
N
the N—
v
Rz

group represents an amino, methylamino, ethylamino,
n-propylamino, isopropylamino, n-butylamino,
isobutylamino, tert.butylamino, n-pentylamino,
isoamylamino, n-hexylamino, dimethylamino, diethyl-
amino, di-n-propylamino, di-n-butylamino, methyl-
ethylamino,  methyl-n-propylamino,  methyl-iso-
propylamino, ethyl-isopropylamino, allylamino, buten-
2-ylamino, hexen-2-ylamino, N-methyl-allylamino, N-
ethyl-allylamino, N-n-propyl-allylamino, N-n-butyl-
allylamino, propargylamino, N-methyl-propar-
gylamino, N-n-propyl-propargylamino, formylamino,
acetylamino, propionylamino, butanoylamino, hex-
anoylamino, N-methyl-acetylamino, N-allyl-
acetylamino, N-propargyl-acetylamino, benzylamino,
N-methyl-benzylamino, 2-chloro-benzylamino, 4-
chloro-benzylaming,  4-fluoro-benzylamino,  3,4-
dichloro-benzylamino, 1-phenylethylamino, 2-phenyle-
thylamino, 3-phenyl-n-propylamino, benzoylamino
phenacetylamino or 2-phenylpropionylamino group
and

R3
the group N~

Rs
may represent an amino, methylamino, ethylamino,
n-propylamino, isopropylamino, n-butylamino,
isobutylamino, tert.butylamino, n-pentylamino,
" isoamylamino, n-hexylamino, n-heptylamino, dimethyl-
amino, diethylamino, di-n-propylamino, Di-n-
butylamino, methyl-ethylamino, methyl-n-
propylamino, methyl-isopropylamino, ethyl-iso-

45

50

53

65

propylamino, allylamino, buten-2-ylamino, hexen-2-
ylamino, diallylamino, N-methyl-allylamino, N-ethyl-
allylamino, N-n-propyl-allylamino, N-n-butyl-
allylamino, propargylamino, butin-2-ylamino, hexin-2-
ylamino, dipropargylamino, N-methyl-propargyiamino,
N-ethyl-propargylamino,  cyclopropylamino, cy-
clobutylamino, cyclopentylamino, cyclohexylamino,
cycloheptylamino, N-methyl cyclohexylamino, N-
ethyl-cyclohexylamino, formylamino, acetylamino,
propionylamino, butanoylamino, pentanoylamino, hex-
anoylamino, heptanoylamino, N-methyl-acetylamino,
N-ethyl-acetylamino, N-n-propyl-acetylamino, N-allyl-
acetylamino, benzoylamino, fluorobenzoylamino, chlo-
robenzoylamino, bromobenzoylamino,
phenylacetamino, 2-phenylpropionylamino, N-methyl-
benzoylamino,  N-ethyl-chlorobenzoylamino, Di-
chlorobenzoylamino, N-cyclohexyl-acetylamino, ben-
zylamino, chlorobenzylamino, bromobenzylamino, 1-
phenylethylamino, 2-phenylethylamino, 2-phenyl-n-
propylamino, 3-phenyl-n-propylamino, N-methyl-ben-
Zylamino, N-ethyl-benzylamino, N-ethyl-chloroben-
zylamino, N-ethyl-2.phenylethylamino, N-acetyl-ben-
zylamino, ~N-acetyl-chlorobenzylamino, N-allyl-ben-
zylamino, N-allyl-chlorobenzylamino, pyrrolidino, pi-
peridino, hexamethyleneimino or morpholino group.
Particularly preferred compounds of general formula
1 are, however, the compounds of general formula Ia



R;\ ¢O
/N
| Rs X

3

R3 N Ry
N\ 7/
— D
(P
Rs R:
yherein
T; represents a hydrogen atom, an alkyl group having 1

(1)

to 3 carbon atoms, an allyl, benzyl, 2-chloro-benzyl,
4-chloro-benzyl, 3,4-dichloro-benzyl or phenylethyl
group,

2 represents a hydrogen atom, a methyl or ethyl

group,

3 represents a hydrogen atom, an alkyl group which 1
| "to 6 carbon atoms, an allyl, propargyl, benzyl, chloro-
l benzyl, phenylethyl, cyclopentyl or cyclohexyl
| group,

represents a hydrogen atom, an alkyl group having |
to 3 carbon atoms or an allyl group or

3 and R4 topether with the nitrogen atom between

themn represent a pyrrolidino, piperidino, hexame-
thyleneimino or morpholino group, but particularly
the compounds wherein the group

N
i N“

Ve
Ry
{s in the G-position, and the acid addition salts thereof,
particularly the pharmaceutically acceptable acid addi-
tional salts.

According to the invention the new compounds are
pbtained by the following methods:
(2) Reacting a cyclohexanone of general formula
{

a

wherein
3 and R4 are as hereinbefore defined and

represents a nucleophilically exchangeable group
| such as a halogen atom, e.g. a chlorine or bromine
| atom,
Mm a thiourea of general formula
—_—— -

e
HaN—C—N
N\

Ra

wherein R and R; are as hereinbefore defined.

The reaction is carried out in a melt or in a solvent or
mixture of solvents such as water, ethanol, water/e-
thanol, pyridine, dioxan, dioxan/water, glacial acetic

id, tetrahydrofuran or dimethylformamide, conve-

iently at temperatures of between Q° and 150° C., pref-
rably at temperatures of between 20° and 100° C, and
ptionally in the presence of a base, ¢.g. sodium hydrox-
ide solution, sodium acetate, pyridine, triethylamine or
N-ethyl-diisopropylamine. The compounds of general
formula II used as starting materials need not be iso-
tated.
(b) Reacting a compound of general formula
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RJ\ _O ¢O
N
/
Ra
wherein R3 and Ry are as hereinbefore defined, with a
formamidine disulfide of general formula

aw

l|!.| ) Ry (V¢
Ra™N N=R;
C=~§we§=C 2Y~
HoN+ +NH;

wherein -
R1 and R; are as hereinbefore defined an
Y- represents an anion of an inorganic or organic acid.

The reaction is preferably carried out in a melt or in
2 high-boiling solvent such as gylcol, dimethylformam-
ide, diphenylether or dichlorobenzene, conveniently at
temperatures of between 25° and 200° C,, preferably at -
temperatures of between 70° and 150° C.

(¢) In order to prepare compouns of general formula
1 wherein at least one of the groups Ry, Ry, R3or Ry
represents a hydrogen atom;

splitting off a protecting group from a compound of
general formula )

Ry’ N Ry
oo s s N
Ry Ry
wherein

at least one of the groups Ry, R2', Ry’ or R4’ repre-
sents a protecting group for an amino group such as an
acyl or alkoxycarbonyl group, e.g. aii écetyl propionyl,
methoxycarbonyl or ethoxycabonyg group, or Ry’ and
Ry’ or Ry’ and R4’ together with the nitrogen atom
between them represent an imido group, e.g. the
phthalimido group, and

The other groups R}, Rz, R3 or Rshave the meanings
given for R to R4 hereinbefore, with the exception of
the acyl groups mentioned hereinbefore.

The splitting off of a protecting group is preferably
carried out by hydrolysis in the presence of a base such
as sodium hydroxide solution or potassium hydroxide
solution or in the presence of an acid such as hydrochlo-
ric or sulphuric acid in an aqueous solvent such as
water/ethanol, water/dioxan or water/tetrahydrofuran
at temperatures of between 50° and 150° C,, preferably
at the boiling temperature of the reaction mixture. An
imido group such as the phthalimido group used as a
protecting group is preferably split off with hydrazine
in a solvent such as water, water/ethanol or water/di-
oxan at the boiling temperature of the solvent used.

(d) In order to prepare compounds of general formula
I wherein at least one of the groups Ry, Ra, R3 or Ry
represents one of the above-mentioned alkyl, or phenyl-
alkyl group:

Reduction of a compound of general formula
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RS" N Rl"
N 7/
N N
4 _OES >— Ng,o
Ra"” R2
wherein
at least one of the groups R;”, Ra2", Ra"” or Ry" repre-

sents one of the acyl or phenylacyl groups mentioned 10

hereinbefore and

the other groups have the meanings given for Ry, Ra,
R3 and R4 hereinbefore,

with a metal hydride in a solvent.

The reduction is carried out in a suitable solvent such

as diethylether, tetrahydrofuran, glycoldimethylsther 15

or dioxan with a metal hydride, e.g. with a complex
metal hydride such as lithium aluminium hydride, at -
temperatures of between 0° and 100° C., but preferably
at temperatures of between 20° and 80° C.

In order to prepare compounds of general formula I 20

wherein one of the groups Rj or Ry represents one of
the acyl groups mentioned hereinbefore, it is particu-
larly advantageous to carry out the reaction with lith-
ium aluminium hydride at temperatures of between 0°

and 30° C., preferably at ambient temperatuse. 25

(¢) In order to prepare compounds of general formula
1 wherein at least one of the groups Ry, R3, R3or R4
represents one of the alkyl, cycloalkyl, alkeny), alkynyl
or phenylalkyl groups mentioned hereinbefore:

Reacting a compound of general formula k)

Ra"’\N C ':N>- y /Rl"'
R.4'"/ s \Rz'" 35

wherein
at least one of the groups R1”’, Ry, Ry or Ry

represents a hydrogen atom and the other groups Ry, @

R2'", R3'’ or Ry have the meanings given for Ry to R4
hereinbefore,
with a compound of general formula

(L)

wherein Rs represents one of the, » ¢ycloalkyl, alke-
nyl, alkinyl or phenylalkyl groups mentioned for R; to
R4 hereinbefore and Z represents a nucleophilically
exchangeable group such as a halogen atom or a sul-

Ry—7Z

45

fonic acid group, e.g. a chloritie, bromine or iodine 50

atom, a methoxysulfonyloxy™ or “p-tolilenesulfoniyloxy
group, or Z together with an adjacent hydrogen of the
group Rs represents an oxygen.

The reaction is carried out in a solvent such as water,

methanol, ethanol, tetrahydrofuran, diozan, acetone, 53

acetonitrile or dimethylsulfoxide with an alkylating
agent such as methyliodide, dimethylsulfate, ethylbro-
mide, diethylsulfate, allyliodide, benzylbromide, 2-
phenylethylbromide or methyl-p-toluenesulfonate, op-

tionally in the presence of a base such as sodium hy- 60

droxide solution, potassinm casbonate, sodium hydride,
potassium-tert.butoxide or triethylamine, conveniently
at temperature of between — 10° and 50° C., but prefera-
bly at temperatures of between 0° and 30° C. However,

the reaction may also be carried out without a solvent. 65

Alkylation of the nitrogen atom may aiso be effected
using formaldehyde/formic acid at elevated tempera-
tures, e.g. at the boiling temperature of the reaction

6

mixture, or with a corresponding carbonyl compound
and a complex metal hydride such as sodiumborohy-
dride or sodinmeyanoborohydride in a solvent such as
water/methanol, ethanol, ethanol/water, dimethyl-
formamide or tetrahydrofuran at temperatures of be-
tween 0° and 50° C.,, but preferably at ambient tempera-
ture.

If according to the invention a compound of general
formula I is obtained wherein at least one of the groups
Ry Rz, R3 or R represents a hydrogen atom, this may
be converted by corresponding acylation into a corre-
sponding compound of general formula I wherein at
least one of the groups Ri, Ry, R3 or R4 represents one
of the acyl groups mentioned herein before.

The subsequent acylation is appropriately carried out
in a solvent such as methylene chloride, chloroform,
carbontetrachloride, ether, tetrahydrofuran, dioxan,
glacial acetic acid, benzene, toluene, acetonitrile or
dimethylformamide, optionally in the presence of an
acid.activating agent or a dehydrating agent, e.g. in the
presence of ethyl chloroformate, thionylchloride, N,N-
dicyclohexylcarbodiimide, N,N’-dicyclohexyl car-
bodiimide/N-hydroxysuccinimide, N,N'-carbonyl-
diimidazole or N,N'-thionyldiimidazole or triphenyl-
phosphine/carbontetrachloride, or an agent which acti-
vates the amino group, e.g. phesphorus trichloride; and
optionally in the presence of an inorganic base such as
sodium carbonate or a tertiary organic base such as
triethylamine or pyridine, which may simultaneously be
used as solvent, at temperatures of between —25° C.
and 250° C,, but preferably at temperature of between
=10° C. and the boiling temperature of the solvent
used. The reaction may also be carried out without a
solvent and farthermore any water formed during the
reaction may be removed by azeotropic distillation, e.g.
by heating with toluene using a water separator, or by
adding a drying agent such as magmesium sulphate or
molecular sieve,

The compounds of general formula I have at least one o

chiral center and can, therefore, exist in the form of

various sterepisomers. The invention embraces all of —

these stereoisomers and mixtures thereof. Mixtures of
these stereoisomers can be resolved by conventional~”
methods, ¢.g. by column chromatography on a chiral
phase, by fractional crystallisation of the diastereomeric
salts or by column chromatography of their conjugates
with optically active auxiliary acids such as tartaric
acid, O,0-dibenzoyl-tartaric acid, camphor acid, cam-
phorsulfonic acid or a-methoxy-phenylacetic acid.

The compounds may also be converted into the acid
addition salts thereof, particularly the pharmaceutically
acceptable acid addition salts with inorganic or organic
acids. Suitable acids for this include, for example, hy-
drochloric, hydrobromic, sulfuric, phosphoric, lactic,
citric, tartaric, succinic, maleic or fumaric acid.

The compounds of general formulae II to IX used as
starting materials are known from the literature in some
cases or may be obtained using methods known from
the literature.

Thus, for example, a compound of general formula IT
is obtained by halogenation of the corresponding cyclo-
hexanone, which is in turn prepared by oxidation of the
corresponding cyclohexanol and optional subsequent
alkylation and/or acylation,

The compounds of general formulae VI, VII and
VIII used as starting materials are obtained by conden-
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4.7 ml of 36% of hydrobromic acid in glacial acetic acid
and then a solution of 1.0 ml (0.02 Mol) of bromine in 12
ml of glacial acetic acid is added dropwise with cooling.

The mixture is then concentrated by evaporation in

vacuo and the residue is triturated several times with
diethylether. The ether extracts are discarded and the
residue is dissolved in 50 ml of ethanol. After 3.04 g (40
mMol) of thiourea have been added the mixture is re-
fluxed for 5 hours. It is then concentrated by evapora-
tion, made alkaline with sodium hydroxide solution and
extracted with chloroform. After drying and concentra-
tion of the extracts, the residue is purified by column
chromatography on silica gel (eluant: chloroform/me-
thanol = 1/1). Then the base (mp: 191° C.) is dissolved in
acetone and converted into the dihydrochloride with
isopropanolic hydrochloric acid.

Yield: 1.09 g (20% of theory),

M.p.: 272° C.

Calculated: C, 40.00; H, 6.34; N, 15.55; Cl, 26.24.
Found: C, 39.63; H, 6.55; N, 15.31; Cl, 26.29.

The following tetrahydrobenthiazoles were prepared
analogously to Example 1 from the corresponding ke-
tones:

2-Amino-6-diethylamino-4,5,6,7-tetrahydro-benz-
thiazole

Yield: 25% of theory, .

M.p.: 182°-183° C.

Calculated: C, 58.62; H, 8.49; N, 18.64. Found: C,
58.65; H, 8.72; N, 18.50.

2-Amino-6-piperidino-4,5,6, 7-tetrahydro-benzthiazole-
dihydrochloride

Yield: 13% of theory,

M.p.: 280° C,

Calculated: C, 46.45; H, 6.82; N, 13.55; Cl, 22.85.
Found: C, 46.37; H, 6.75; N, 13.41; Cl, 22.95.

2-Amino-6-pyrrolidino-4,5,6,7-tetrahydro-benzthiazole

Yield: 24.49% of theory,

M.p.: 204°-206° C.

Calculated: C, 59.15; H, 7.67; N, 18.81. Found: C,
59.50; H, 7.74; N, 18.95.

2-Amino-6-diaflylamino-4,5,6,7-tetrahydro-benz-
thiazole-dichloride
Yield: 19% of theory,
M.p.: 242° C. '
Calculated: C, 48.44; H, 6.56; N, 13.03; Cl, 22.00.
Found: C, 47.90; H, 6.49; N, 12.95; Cl, 22.21.

2-Amino-6-[N-(4-chloro-benzyl)-amino]-4,5,6,7-tet-
rahydro-benzthiazole

Yield: 33% of theory,

M.p.: 146° C,

Calculated: C, 57.23; H, 549; N, 14.30; Cl, 12.06.
Found: C, 56.93; H, 5.56; N, 13.86; Cl, 12.04.

2-Amino-6-[N-(4-chloro-benzyl)-methylamino]-4,5,6,7-
tetrahydro-benzthiazole

Yield: 36% of theory,

M.p.: 163° C,

Calculated: C, 58.69; H, 5.89; N, 13.64; Cl, 11.51
Found: C, 58.50; H, 5.94; N, 13.49; Cl, 11.55.

2-Amino-6-[N-(4-chloro-benzyl)-ethylamino}-4,5,6,7-
tetrahydro-benzthiazole-dihydrochloride
Yield: 49% of theory,
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M.p.: 258° C. (decomposition).

Calculated: C, 48.67; H, 5.61; N, 10.64; Cl, 26.94.
Found: C, 48.30; H, 5.85; N, 10.57; Cl, 26.97.

2-Amino-6-[N-allyl-N-(4-chloro-bénzyl)-amina]4,5,6,7-
tetrahydro-benzthiazole-dihydrochloride

Yield: 46.5% of theory,

M.p.: 240° C. (decomposition).

Calculated: C, 50.19; H, 545; N, 10.33; Cl, 26.14.
Found: C, 49.84; H, 5.68; N, 9.97; Cl, 26.04.

2-Amino-6-hexamethyleneimino-4,5,6,7-tetrahydro-
' benzthinzole-dihydrochloride

Yield: 15.4% of theory,

M.p.: 295° C. (decomposition).

Calculated: C, 48.17; H, 7.14; N, 12.95; Cl, 21.86.
Found: C, 47.90; H, 7.34; N, 12.44; C], 21.64.

2-Allylamino-6-dimethylamino-4,5,6,7-tetrahydro-
- benzthiazole-dihydrochloride

Prepared from 4-dimethylamino-cyclohexanone by
bromination and subsecuent reaction with allylthiourea.

Yield: 64% of theory,

M.p.: 248° C,

Caleulated: C, 46.45; H, 6.82; N, 13.54; Cl, 22.85.
Found: C, 46.30; H, 7.00; N, 13.29; Cl, 22.99.

2.Amino-5-dimethylamino-4,5,6,7-tetrahydro-benz-
thiazole-dihydrochloride

Prepared from 3-dimethylamino-cyclohexanone.

Yield: 33% of theory,

M.p.: 194° C.

Calculated: C, 40.00; H, 6.34; N, 15.55; Cl, 26.24.
Found: C, 39.74; H, 6.37; N, 15.15; Cl, 25.96.

2-Amino-5-morpholino-4,5,6,7-tetrahydro-benz-
thiazole-dihydrochloride

Prepared from 3-morpholino-cyclohexanone.

Yield: 7.4 g (20% of theory),

M.p.: 237°-238° C.

Calculated: C, 42.31; H, 6.13; N, 13.46. Found: C,
42.00; H, 6.29; N, 13.13.

EXAMPLE 2

2,6-Diamino-4,5,6,7-t€trahydro-benzthiazole-dihydro-
' ' chloride

(a) (4-(Phthalimido)-cyclohexanol

75.5 g (0.5 Mol) of 4-aminocyclohexanolhydrochlo-
ride and 74.0 g (0.5 Mol) of phthalic acid anhydride are
mixed with 65 g (0.5 Mol) of ethyl-diisopropyl-amine
and 1000 ml of toluene and boiled for 36 hours with a
water separator. Then water is added, the toluene phase
is separated off and the aqueous phase is extracted sev-
eral times with chloroform. The organic phases are
combined, dried and concentrated. The concentration
residue is recrystallised from isopropanol.

Yield: 95 g (77.8% of theory),

M.p.: 175°-176° C.

(b) 4-(Phthalimido)-cyclohexanone

95 g (0.388 Mol) of 4-(phthalimido)cyclohexanol are
dissolved in 600 ml of chloroform and, after the addition
of 450 ml of water and 120 ml of sulfuric acid, 80 g (0.3
Mol) of potassium dichromate are added in batches.
The internal temperature of the mixture is maintained at
between 25° and 30° C. by slight cooling. The mixture is
stirred for a further 3 hours, then the chloroform phase
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is separated of and the mixture extracted twice more
th chloroform. After drying and concentration of the

extracts 82 g (86.9% of theory) are obtained.

r

© 5
L-Amino-ﬁ-phthalimido-%5,6,7-'tetrahydro-benzthiazol

48.6 g (0.2 Mol) of 4-(phthalimido)cyclohexanone are .
rominated analogously to Example 1 with 32 g (0.2
Mol) of bromine and then converted with thiourea into 10
ttf 2-amino-6-phthalimido-4,5,6, 7-tetrahydro-benz-
thiazol.
| Yield: 30 g (50% of theory),
| M.p.: 244°-246° C. (decomposition)
Calculated: C, 60.18; H, 4.38; N, 14.04. Found: C,
60.05; H, 4.25; N, 13.95.

| @
! .
2,6-Diaminoc-4,5,6,7-tetrahydro-benzthiazole-dihydro-

; chloride 20

9.5 g (31.7 mMol) of 2-amino-6-phthalmido-4,5,6,7-
tétrahydro-benzthiazole are suspended in 100 ml of
ethanol and, after the addition of 1.8 g (36 mMol) of

ydrazine hydrate, refluxed for 2 hours. The mixture is
then concentrated and purified by column chromatog-
raphy on silice gel using methanol as eluant. Then the
ihydrochloride is precipitated in ethanol with etha-
-nolic hydrochloric acid.
Yield: 2.0 g (26% of theory),
M.p.: >315° C, (decommposition)
Calculated: C, 34.72; H, 5.41; N, 17.35; Cl, 29.25.
‘ound: C, 35.00; H, 5.26; N, 16.95; CI, 29.10.

EXAMPLE 3

6-Acetylamino-2-amino-4,5,6, 7-tetrahydro-benz-
thiazole-Rydrobromide

160 g (1.0 Mol) of bromine are added dropwise to a
.splution of 155 g (1.0 Mol) of 4-acetylamino-cyclohexa-

it e &

Ene in 1.5 1 of glacial acetic acid. The mixture is stirred 40
f
t
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30
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for 3 hours at ambient temperature. 152.0 g (2.0 Mol) of
hiourea are added to the reaction mixture and the re-
. “Splting e is refluxed for 30 minutes, After cooling,
&) the crystals precipitated are suction filtered and washed
with water and acetone. 45
{ Yield: 73 g (37% of theory),
| M.p.: 292°-293° C. (decomposition).
| Calculated: C, 36.99; H, 4.83; N, 14.38. Found: C,
3;6.82; H, 4.76; N, 14.18,
By stirring the hydrobromide in aqueous potassium
arbonate solution and subsequently suction filtering,
the free base is obtained, m.p. 194°~196° C. (methanol).
The following compounds were prepared analo-
QOusly to Example 3:

Jo

55
6-Acetylaming-2-allylamino-4,5,6,7-tetrahydro-benz-
thiazole
Yield: 46% of theory,
M.p.: 194°-196° C. €0

Calculated: m/e=251 Found: m/e=251,

6-Acetylamino-2-methylamino-4,5,6,7-tetrahydro-benz-
thiazole

Yield: 64% of theory,

M.p.: 238°-240° C.

Calculated: C, 53.30; H, 6.71; N, 18.65. Found: C,

§3.18; H, 6.78; N, 18.41,
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6-Acetylamino-2-dimethylamino-4,5,6,7-tetrahydro-
. benzthiazole

Yield: 519 of theory,

M.p.: 170°-171° C.

Calculated: C, 55.20; H, 7.16; N, 17.56. Found: C,
55.15; H, 7.17; N, 17.58.

EXAMPLE 4

2,6-Diamino-4,5,6,7-tetrahydro-benzthiazole-dihydro- f:w/(vw
bromide

3 g (0.01 Mol) of G-acetylamino-2-amino-4,5,6,7-tet-
rahydro-benzthiazole-hydrobromide are dissolved in 20
ml of semi-concentrated hydrobromic acid and refluxed
for 6 hours. The solution is then concentrated by evapo-
ration and the residue recrystallized from methanol.

Yield: 2.8 g (82% of theory), '

M.p: >»315° C,,

Melting point of the base: 233°~236° C.

Calculated: C, 25.39; H, 3.96; N, 12.69. Found: C,
25.34; H, 3.93; N, 12.51.

The - following compounds were prepared analo-
gously to Example ¢;

6-Amino-2-methylamino-4,5,6,7-tetrahydro-benz-
thiazole-hydrobromide

Yield: 57% of theory,

M.p.:262°-263° C.

Calculated: C, 36.37; H, 5.34; N, 15.90. Found: C,
36.30; H, 5.45; N, 15.82.

2-Allylamino-6-amino-4,5,6,7-tetrahydro-benz-
thiazoleoxalate

Yield: 52% of theory,
M.p.: 164°-165° C. (decomp.).
Calculated: m/e==209. Found: m/e=209.

6-Amino-2-dimethylamino-4,5,6,7-tetrahydro-benz-
thiazole-dihydrobromide

Yield: 45% of theory,

M.p. >270° C. (decomp.).

Calculated: C, 30.10; H, 4.77; N, 11.70. Found: C,
30.13; H, 4.84; N, 11.68.

EXAMPLE §

2-Amino-6-[N-(2-phenyl-ethyl)-amino}4,5,6,7-tetrahy-
’ dro-benzthiazole-dihydrochloride

To a solution of 3.4 g (0.02 Mol) of 2,6-diamino-
4,5,6,7-tetrahydro-benzthiazole in 34 ml of dimethyl-
formamide are added 5 g (0.022 Mol) of 2-phenyl-ethyl-
bromide and 2.6 g of potassium carbonate and the reac-
tion mixture is stirred at 100" C, for 3 hours. The potas-
sium bromide precipitated is then suctioned off and the
solvent is distilled off. The residue is chromatographed
on silica gel (ethyl acetate/methanol =80/20-+3% am-
monia. The desired compound crystallises out from
ethereal hydrochloric acid.

Yield: 2.1 g (30% of theory),

M.p.: 289°-291° C.

Caleulated: C, 52.05; H, 6.11; N, 12.31, Found: C,
51.82; H, 6.13; N, 12.16.

The following compounds were prepared analgously
to Example 5:

2-Amino-6-isopropylamino-4,5,6, 7-tetrahydro-benz-

1 thiazole-dihydrochloride

Yield: 28% of theory,
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M.p.: 295°-296° C. (decomp.).
Calculated: C, 42.25; H, 6.74; N, 14.78. Found: C,
41,95; H, 7.09; N, 14.50.

2-Amino-6-isobutylamino-4,5,6,7-tetrahydro-benz-
thiazole-dihydrochloride

Yield: 35% of theory,

M.p.; 268° C. (decomp.).

Calculated: C, 44.29; H, 7.10; N, 14.09; Found: C,
43.97; H, 7.17; N, 13.97; 10

6-Allylamino-2-amino-4,5,6,7-tetrahydro-benzthiazole-
dihydrochloride

Yield: 38% of theory,

M.p.: 282°-283° C. (decomp.).

Calculated: C, 42.56; H, 6.07; N, 14.89. Found: C,
42.17; H, 6.07; N, 14.71.

2.Amino-6-[N-(2-chloro-benzyl)-amino}-4,5,6,7-tet-
rahydro-benzthiazole-dihydrochloride

Yield: 40% of theory,

M.p.: >280" C. (decomp.).

Calculated: C, 45.85; H, 4.95; N, 11.45. Found: C,
45,50; H, 4.86; N, 11.08.

2-Amino-6-propargylamino-4,5,6,7-tetrahydro-benz- 23
thiazole-dihydrochloride

Yield: 35% of theory,

M.p.: 268°-270° C, (decomp.).

Calculated: C, 42.86; H, 5.40; N, 15.00. Found: C, ,,
42,78; H, 5.59; N, 14.79.

2-Amino-6-methylamino-4,5,6,7-tetrahydro-benz-
thiazole-dihydrobromide

Yield: 25% of theory, 3

M.p.: 312°-313° C. (decomp.).

Calculated: C, 27.84; H, 4.38; N, 12.18. Found: C,
27.78; H, 4.46; N, 12.21.

EXAMPLE 6

2-Amino-6-di-n-propylamino-4,5,6,7-tetrahydro-benz-
thiazole-dihydrochloride-monohydrate

To a solution of 3.4 g (0.02 Mol) of 2,6-diamino-
4,5,6,7-tetrahydro-benzthiazole in 50 ml of methanol are
added 10 g (0.08 Mol) of n-propylbromide and 11.1 g of 45
potassium carbonate and the mixture is refluxed for 3
days. Then 100 ml of water are added and the mixture
is extracted with ethylacetate. The solvent is distilled
off and the residue is chromatographed on silica gel
(cluant: methylenechloride/methanol==80/20). The 59
corresponding fraction is concentrated by evaporation
and the desired compound is precipitated in the form of
the hydrochloride,

Yield: 1.9 g (28% of theory),

M.p.: 271°-273° C. 5

Calculated: C, 45.34; H, 7.90; N, 12.20. Found: C,
45.00; H, 7.98; N, 12.00.

EXAMPLE 7

2-Amino-6-n-butylamino-4,5,6,7-tetrahydro-benz- ¢,
thiazole-dihydrochloride

To a solution of 3.4 g (0.02 Mol) of 2,6-diamino-
4,5,6,7-tetrahydro-benzthiazole in 34 ml of dimethyl-
formamide are added 1.8 g (0.022 Mol) of n-butanal and
the mixture is heated to S0° C. for 1 hour. Afier cooling, 65
the reaction solution is mixed with 0.8 g (0.02 Mol) of
sodium borohydride and heated to 50° C. for 30 min.
utes. The solvent is largely eliminated in vacuo. Whilst

20
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cooling with ice, the residue is mixed with 20 ml of
water and 2N hydrachloric acid until a pH of 1 is ob-
tained. The aqueous solution is extracted with ethylace-
tate and the orgamic phase discarded. The aqueous
phase is mixed with potassium carbonate until an alka-
line reaction is ‘obtained and then extracted with ethyl
acetate. The organic phase is dried and concentrated.
The compound crystallizes out when ethereal hydro-
chloric acid is added.

Yield: 2.3 g (39% of theory),

M.p.: 254°-356" € e

Calculated: C, 44.29; H, 7.10; N, 14.09, Found: C,
44.44; H, 7.31; N, 14.07.

The following compounds were prepared analo-
gously to Example 7:

2-Amino-6-ethylamino-4,5,6,7-tetrahydro-benzthiazole-
dihydrochloride

Yield: 38% of theory,

M.p.: 296°-297° C.

Calculated: C, 40.00; H, 6.34; N, 15.55. Found: C,
39.97; H, 6.41; N, 15.35.

2-Amino-§-n-pentylamino-4,5,6,7-tetrahydro-benz-
thiazole-semifurmarate

Yield: 42% of theory,

M.p.: >270° C.

Calculated: C, 56.54; H, 7.79; N, 14.13. Found: C,
56.13; H, 7.80; N, 13,97.

2-Aminoc-6-n-hexylamino-4,5,6, 7-tetrahydro-benz-
thiazole-dihydrochloride

. Yield: 49% of theory,

M.p.: 272°-274° C.

Calculated: C, 47.85; H, 7.72; N, 12.88, Found: C,
47.96; H, 7.65; N, 12,71,

2-Amino-6-n-propylamino-4,5,6,7-tetrahydro-benz- )/‘
thiazole-dihydrochloride

Yield: 42% of theory,

M.p.: 286°-288° C.

Calculated: C, 42.25; H, 6.74; N, 14.78. Found: C,
42.05; H, 6.77; N, 14.57.

(=-)2-Amino-6-n-propylamino-4,5,6, 7-tetrahydro-benz-
thiazole-dihydrochloride -
M.p.: 270°-272° C. eaD20=—56° (¢=1, methanol).

(+)2-Amino-6-n-propylamino-4,5,6,7-tetrahydro-benz-
thiazole dthydrochloride.

M.p.: 270°-272° C. D= 4 56° (c=1, methanol).

2-Amino-§-cyclopentylamino-4,5,6,7-tetrahydro-benz-
thiazole-dioxalate

Yield: 36% of theory,

M.p.: 212°-213° C.

Calculated: C, 46.04; H, 5.55; N, 10.07. Found: C,
45 95; H, 5.28; N, 10.08.

2 Ammo-ﬁ-cyclohexylammuA 5,6,7-tetrahydro-benz-
thiazole-dihydrochloride

Yield: 38% of theory,

M.p.: 288°-290" C.

Calculated: C, 48.14; H, 7.15; N, 12.96. Found: C,
47.88; H, 7.16; N, 12.74.

e
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methylamino-4,5,6,7-tetrahydro-benzthiazole in 20 ml
f absolute tetrahydrofuran is mixed with 0.4 g (0.0l
ol) of lithiumaluminium hydride and refluxed for 2
ours, After cooling, SO g of a 40% diammonium tar-
rate solution are added dropwise. The organic phase is
parated off and concentrated by evaporation. The
esidue is chromatographed on silica gel (eluant: methy-
ene chloride/methanol=80/20). The corresponding
Taction is concentrated by evaporation, The compound

srystallizes out when ethereal hydrochloric acid is

ded.

Yield: 0.3 g (33% of theory),

M.p.: 260° C.

Calculated: m/e=211. Found: m/e=211.

The following compounds were prepared analo-

gously to Example 8:

2-Allyamino-6-cthylamino-4,5,6,7-tetrahydro-benz-
thiazole-dihydrachloride

Yield: 37% of theory,

M.p.: 218°-220° C. (decomp.).

Calculated: C, 46.45; H, 6.82; N, 13.54; Found: C,
-46.60; H, 7.03; N, 13.66;

2-Dimethylamino-6-ethylamino-4,5,6,7-tetrahydro-
benzthiazole-oxalate hydrate

-1 Yield: 20% of theory,
M.p.: 189°-190° C,

N -

47.03; H, 6.89; N, 12.49,
EXAMPLE 9
6-Acetylamino-2-benzoylamino-4,5,6,7-tetrahydro-

To a solution of 4.2 g (0.02 Mol) of 6-zcetylamino-2-
amino-4,5,6,7-tetrahydro-benzthiazole in 100 ml of ab-

sblute tetrahydrofuran are added 2.2 g (0.022 Mol) of
- triethylamine and 3.1 (0.022 Mol) of benzoylchloride -

10

15

Calculated: C, 46.83; H, 6.95; N, 12.60. Found: C, 35

benzthiazole 40

d the mixture is refluxed for 3 hours. The reaction 45

: is mixed with water and extracted with ethyl
apetate, The organic phase is concentrated by evapora-
tion. The residue is recrystallized from methanolL

! Yield: 3 g (48% of theory),

| M.p.: >260° C. 50

| Calculated: m/e=315. Found: m/e=315.
{ The following compounds were prepared analo-
gously to Example 9:
| 2,6-Diacetylamino-4,3,6,7-tetrahydro-benzthiazole
| Yield: 50% of theory, '
M.p.: 258°.259° C.
Calculated: m/e=252 Found: m/e=252.

6-Acetylamino-2-propionylamino-4,5,6,7-tetrahydro-
benzthiazole

Yield: 44% of theory,
M.p.: >260° C.

Calculated: m/e=266. Found: a/e=266.
6-A.cetylamino-2-phenylacetylamino-4,5,6,7-tetrahy-
dro-benzthiazole

Yield: 789 of theory,

53

19 4,731,374 20
EXAMPLE 8 Chbilatad: /=329, Found: m/e=325.
ot e " i
A solution of 1 g (0.0044 Mol) of 6-acetylamino-2- 5 2'Bmym‘:fi;';im§;:f£££’“yd'°'b°“"

To a solution of 1.2 g (3.2 mMol) of 6-acetylamino-2-
benzoylamino-4,5,6,7-tetrahydro-benzthiazole in 50 ml
of absolute tetrahydrofuran are added 0.24 g (64 mMol)
of lithiumaluminiumhydride and the mixture is refluxed
for 1 hour, It is then worked up as in Example 8.

Yield: 0.4 g (34% of theory),

M.p.: 242°-245° C.

Calculated: C, 53.33; H, 6.43; N, 19.68. Found: C,
53.59; H, 6.37; N, 19.42.

The following compounds were prepared analo-
gously to Example 10:

2,6-Diethylaminoc-4,5,6,7-tetrahydro-benzthiazole-dihy-
drochloride
Yield: 389 of theory,
M.p.: 241°-243° C,
Calculated: C, 44.29; H, 7.10; N, 14.09. Found: C,

25 4406 H, 727; N, 13.85,

6-Ethylamino-2-n-propylamino-4,5,6,7-tetrahydro-
benzthiazole-diliydrochloride
Yield: 32% of theory,

30 Mp.:267°-268° C.

Calculated: C, 46.15; H, 7.42; N, 13.46. Found: C,
45.95; H, 7.53; N, 13.33.

6-Ethylamine-2-[N-(2-phenyl-ethyl}-amino]-4,5,6,7-tet~
rahydro-benzthiazole-dihydrochloride-hemihydrate

'Yield: 26% of theory,
M.p.: 248°-251° C.

Calculated: C, 53.25; H, 6.84; N, 10.96. Found: C, -

53.31; H, 6.64; N, 10.89.

2-(4-Chloro-benzylamino)-6-ethylamino-4,5,6, 7-tet-
. rahydro-benzthiazole-dihydrochloride

Yield:"65% of theory,

M.p.: >260° C.

Calculated: C, 48.67; H, 5.62. N, 10.64. Found: C,
48,79; H, 5.80. N, 10.60.

2-(2-Chloro-benzylamino)-6-ethylamino-4,5,6,7-tet-
rahydro-benzthiazole-dihydrachloride

Yield: 36% of theory,

M.p.: 251°-253° C.

Calculated: C, 48.67. H, 5.62, N, 10.64. Found: C,
48.57. H, 5.78; N, 10.57.

2-(3,4-Dichloro-benzylamino)-6-ethylamino-4,5,6,7-
tetra hydro-benzthiazole-dihydrochloride

Yield: 62.5% of theory,

M.p.: »260° C.

Calculated: C, 44.77; H, 4.93; N, 9.79. Found: C,

60 44.85; H, 4.82; N, 9.96.

6-Acetylamino-2-¢thylamino-4,5,6,7-tetrahydro-benz-
thiazole
Prepared from 2,6-diacetylamino-4,5,6,7-tetrahydro-

65 benzthiazole at ambient temperature.

. Yield: 33% of theory,
M.p.: 234°-235° C,
Calculated: m/e=238. Found: m/e=238,

£
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Como resultado del examen de fondo, realizado con fundamento en el_artii:ulb 45de
la Decision 486 de la Comisién de la Comunidad Andina, se le comunica: -

1. Documentos estudiados

- Descripcién: Folios 1-41 como se radicé inicialmente
Reivindicaciones: Folios 4244 como se radicé iniciaimente
_ : Folios 70-71  como se radico el 24-04-2009
Prioridad: Folio 1 GB, 0225701.2, 04-11-2002 -

Respuesta del sokncltante Folios 65-68 . como se radico el 24-04-2009

2, Objétb' de la invencién

Titulo de la solicitud: PROCESO PARA PREPARAR 2,6-DIAMINO-4,5,6,7-
TETRAHIDRO-BENZOTIAZOL (folio 1). :

El problema técqlco planteado en la solicitud esta relacionado con la necemdad de
proveer un proceso de sintesis de 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol
(intermediario Gtil en la produccién de pramipexol) que evite los muiltiples pasos y
aislamientos de nTtermedlanos enun prooeso discontinuo (por etapas) como el del




-

estado de la técnica, de forma que permita un mayor rendimiento y menor tiempo de
proceso (folio 36, 40; pag. 2, 6).

Para solucionar este problema técnico la solicitud en estudio proporciona en:

Reivindicaciones 1-11: un método para hacer el 2,6-diamino-4,5,6,7-tetrahidro-
benzotiazol.
Reivindicaciones 12-17: un método para sintetizar pramipexol.

Clasificacién Internacional de Patentes (IPC): C07C213/02, C07C217/84, A61K31/36

3. De la solicitud de Patente
3.1Reivindicaciones (articulo 30 D 486)

> Se solicita en las reivindicaciones 1-11 un método para hacer el 2,6-diamino-
4,5,6,7-tetrahidro-benzotiazol. No obstante, existe falta de claridad, congision y
sustento por cuanto:

° Las siguientes frases no permiten definir claramente las caracteristicas técnicas
del proceso reclamado:

a. reivindicacion 1: “en donde el paso (jii) es realizado sin aislar el 6-acetilamino-
2-amino-4,5,6,7-tetrahidro-benzotiazol producido en el paso (ii)”,

b. reivindicacion 2: “donde cualquiera tres pasos sucesivos de los pasos (i) a (iv)
son realizados en un solo tanque de reaccion”

c. reivindicacion 3: “donde los pasos (i) a (iv) son realizados en un solo tanque
de reaccion”

Puesto que acorde con la descripcion y los ejemplos 1-3 (folios 40-41; pag. 6-7)
que soportan la invencion: la ventaja técnica del proceso es que las etapas (i) a
(iii) son realizadas de forma continua en un solo recipiente sin aislar productos
intermedios; donde la etapa (iv) de aislamiento del producto final (filtracion,
lavado con agua y secado) es la Unica que se lleva a cabo fuera del recipiente de
reaccion.

En consecuencia, se recomienda eliminar las frases arriba sefialadas (a,byc) e
introducir en la reivindicacion 1 la frase “...el cual comprende realizar las
siguientes etapas (i) a (iii) de forma continua en un s6lo recipiente sin aislar
productos intermedios: (i)..."

° De igual manera, en la reivindicacién 5 se recomienda eliminar la frase “...y al
menos tres pasos sucesivos de los pasos (i) a (iv) son realizados en un solo
tanque de reaccién” e introducir la frase “...se realiza en el mismo recipiente de
reaccion previamente a los pasos (i) a (iii) del proceso”, de manera acorde con lo
soportado en los ejemplos 2 y 3.

° En las reivindicaciones 6-11 se presenta una frase ambigua de dependencia “de
acuerdo con cualquiera de las reivindicaciones precedentes”, es necesario revisar
y establecer una dependencia concreta y coherente en cada una de las
reivindicaciones.

° En la reivindicacion 1 la expresion “la base de libre de” y en la 7 el termino
“bromonizacion” no son adecuados y deben ser corregidos.
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» Se solicita en las reivindicaciones 12-17.un método para sintetizar pramipexol que
consiste en: '
- convertir el compuesto 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol (sus
enantiomeros R(+) y $(-) o la mezcla de estos) con un haluro de propionilo,
-y ademas, resolver el pramipexol en sus enantidmeros R(+) y S (-).

No obstante, no existe sustento para dicho método ya que los tnicos ejemplos 1-
3 son referidos a la preparacion del intermedio 2,6-diamino-4,5,6,7-tetrahidro-
benzotiazol; por otra parte se comenta en la solicitud que la conversién del
intermediario 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol a pramipexol es bien
conocida en el estado del arte existente y que cualquiera de los métodos
descritos en US4731374 puede ser usado.

Por consiguiente, y dado que el problema técnico y la solucion tienen por objeto
el proceso del intermediario2,6-diamino-4,5,6,7-tetrahidro-benzotiazol, es
recomendable que el capitulo reivindicatorio sea enfocado a éste (nicamente.

Por lo anterior, el capitulo reivindicatorio no cumple con el requisito de tener claridad,
concision y sustento de acuerdo con las exigencias del articulo 30 de la Decision
486. -

4. Determinacion del Estado de la Técnica
Considerando que la fecha de presentacion de la primera solicitud de patente de la

que se reivindica prioridad es 04-11-2002, se buscaron documentos del estado de la
técnica relacionados, con fecha de publicacion anterior a ésta.

Fecha de

N° | Documento Titulo Publicacién

Tetrahydro-benzthiazoles, the preparation
D3 | US4731374 thereof and their use as intermediate 15-03-1988
products or as pharmaceuticals

Anterioridad D3 en folios 73-79.

5. Analisis de patentabilidad (articulo 14 D486)
5.1Novedad (articulo 16 D486)

Se solicita en las reivindicaciones 12-17 un método para sintetizar pramipexol que

consiste en:

- convertir el compuesto 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol (sus
enantiomeros R(+) y S(-) o la mezcla de estos) con un haluro de propionilo,

- ademas, resolver el pramipexol en sus enantibmeros R(+) y S (-).

D1 ya divulga un método de preparacion de pramipexol mediante la conversion de
del intermediario 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol con un halure de
propionilo; igualmente sefiala que la resolucién de mezclas de estereoisémeros es
realizada por métodos convencionales (folios 76; col. 5-6).

Por ende, el proceso reclamado no cumple con el requisito de novedad.

Exp 2005 53826



o B

6. Respuesta al solicitante

El solicitante anexa un nuevo capitulo reivindicatorio (folios 70-71) en el que ha
eliminado la reivindicacion 19 y ha introducido en la 1 lo sefialado antes en la 2 con
el fin de limitar y dar claridad al alcance de la materia solicitada; nuevo capitulo
reivindicatorio que es aceptado por esta Oficina.

El solicitante argumenta (folios 66-68; pag. 2-4 de respuesta) en cuanto a la falta de
nivel inventivo que:

- En D1 en el ¢j. 3 la 4-acetilamino ciclohexanona es bromada en acido acético
glacial y luego condensada con tiourea, y que el producto obtenido tiene que ser
purificado antes del siguiente paso, que es la desacetilacion en acido bromhidrico
y que se encuentra en el ¢j. 4.

En contraste la solicitud no aisla el producto obtenido en la reaccion del €]. 3 de
D1, debido a que la brominacién y condensacion bajo condiciones acuosas, lo
gue da lugar a un proceso mejorado y limpio, que permite realizar el siguiente
paso de inmediato, la desacetilacion con acido bromhidrico.

- D2 se refiere de manera general a la brominacién de ciclohexanona en agua,
donde luego el producto es destilado, lo que difiere con la solicitud ya que el
compuesto bromado no es aislado.

- La combinacién de D1y D2 para combinar dos pasos no es obvia porque puede
ocurrir la acumulacién de impurezas como resultados de subproductos de las
reacciones quimicas, lo que es indeseable y conduce a la perdida de rendimiento
y calidad del producto. De manera que D1 ni D2 sugieren realizar la brominacion
en solucion acuosa sin aislar el compuesto brominado.

Teniendo en cuenta los argumentos del solicitante y revisando la descripcion y los
ejemplos 1-3 (folios 40-41; pag. 6-7) que soportan la invencién, se encuentra que la
ventaja técnica del proceso es que las etapas (i) a (iii) son realizadas de forma
continua en un solo recipiente sin aislar productos intermedios, donde la etapa (iv)
de aislamiento del producto final (filtracién, lavado con agua y secado) es la tnica
que se lleva a cabo fuera del recipiente de reaccién; obteniendo el producto deseado
sin perdida de rendimiento.

Lo que no sucede en el estado de la técnica mas cercano que es D1 (gj. 3) donde el
paso (i) y (ii) de la solicitud se llevan a cabo de forma continua en un solo recipiente,
y el producto obtenido de estas dos etapas se alsla y purifica; posteriormente, en
otro recipiente (ej. 4) se realiza el paso (iii) de la solicitud con el producto ya
purificado de las etapas (i) y (ii); es decir el proceso de D1 es discontinuo entre los
pasos (ii) y (iii), lo que diferente al continuo de la solicitud en un solo recipiente arriba
sefalado. L

Por lo tanto, se reconoce nivel inventivo al proceso continuo de preparacion del 2,6-
diamino-4,5,6,7-tetrahidro-benzotiazol reclamado, ya que logra resolver el problema
plantado en la solicitud: proveer un proceso de sintesis de 2,6-diamino-4,5,6,7-
tetrahidro-benzotiazol (intermediario Gtil en la produccién de pramipexol) que evite
los miiltiples pasos y aislamientos de intermediarios en un proceso discontinuo (por
etapas) como el del estado de la técnica, de forma que permita un mayor
rendimiento y menor tiempo de proceso (folio 36, 40; pag. 2, 6).
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7. Conclusién

Los requisitos de patentabilidad de la presente solicitud se encuentran afectadosast } X

. S | Relvindicaciones ISR R
N _Docume+|toN Afectadas | Requisito que Afecta
D3 us4731374 | 12-17 Novedad

|

En cumplimiento 4&! articulo 45 de la Decision 486 de la Comision de la Comumdad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso -
- de no dar respuesta al presente requerimiento, o si-a pesar de la respuesta o
subsistieran los mipedlmentos para la concesién, se denegaré la patente. - :

Notlflquese el présente oficio conforme a lo dlspuesto en el articulo 8 de la
 resolucion reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra
él no procede requirso alguno grridyvia gubernativa.

'ALIX CARMENZA CESPEDES DE VE.RGEL
Directora de Nuevas Creaciones (C)

e - El anterior requ%nmlento fue notlﬁcado por ﬁjaclén en lista, de fecha

‘J 4 WD 2019
coucepréﬁecmco T .. EXAMINADOR TECNICO
__No.1623 ... |- i CédigoNo.202079
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