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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 fijaci6n 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 Despacho concluye que el nivel inventivo de la presente 
solicitud de patente, se ve afectado por los documentos 
EPOIS6087 (DI) y Allinger et al.(D2). 

Su despacho enuncia: 

0 La idnica deferencia con D1 es que esta solicitud menciona 
el paso de brominaci6n en soluci6n aCUOBa. Pero no parecen 
conceder un efecto tdcnico inesperado ya que el resultado 
final del procedimiento continfla siento tetrahidro-
benzotiazol". 

0 1%E1 problema t6cnico planteado en esta jolicitud, es decir 
la necesidad de nuevos m6todos de sIntesis, se hablan 
resulto previamente mediante el procedimiento ya conocido 

Wr 860.041.367-3 
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en DI. Por esta raz6n se considera que la brominaci6n en 

medio acuoso reivindicada es evidente para una persona 

medianamente versada en la materia. Adicionalmente, puesto 

que D2 ya habla revelado la brominaci6n de ciclohexanona 

en medio acuoso, una persona conocedora de la materia 

motivada por tal sugerencia lograrla los m6todos de esta 

solicitud, por obvia combinaci6n de estos dos documentos". 

Con respecto a que los documentos DI y D2 af ectan el nivel 

inventivo de la. presente solicitud, mi representada desea 

sefialar lo siguiente: 

Con el f in de atender las anteriores observaciones y de acuerdo 

con el articulo 34 de la’ Decisi6n 486, se presenta un nuevo 

capitulo reivindicatorio Como sustituto del anteriormente 

presentado. En este nuevo capitulo reivindicatorio la 

reivindicaci6n 1 ha sido limitada incluyendo una nueva 

caracteristica t6cnica, de acuerdo con lo divulgado en la 

antigua reivindicaci6n 2, con el fin de hacer claridad sobre la 

materia que se solicita. proteger y sobre el alcance de la misma. 

Adicionalmente, la antigua reivindicaci6n 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 objecift formulada por falta de 
nivel inventivo, mi representada desea poner de presente que con 
las modificaciones realizadas al capitulo reivindicatorio, la 
objeci6n 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 m6todo en donde la brominacidu--en 
soluci6n 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. 
f 

.En el ejeqiplo 3 de D1, la 4-acetilamino-ciclohexanona es en 

primer lugar bromada con dcido ac6tico glacial antes de ser 

condensada con tiourea. Sin embargo, el producto obtenido bajo 

ebtas condiciones no se encuentra lo suficientemente limpio para 

su posterior procesamiento y por tanto, antes de realizar la 

reacci6n divulgada en el Ejemplo 4, el producto tiene que ser 

purificado lavando los cristales precipitados obteniffiaff--i&�oii-  u-na. 

mezcla de acetona-agua. De tal manera que, en contraste con la 

presente solicitud, en el-Ejemplo 4 de Di se utiliza la sustancia 
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los resultados tal y como se revela en la presente invenci6n, 
es claro que para una persona versada en la materia la presente 
invenci6n 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 
posici6n de un inventor y que adeM&B no puede partir de la 
soluci6n dada sino simplemente de lo que expresamente revelen el 
o los documentos mAs cercanos del estado del arte, que en el 
presente caso son D1 y D2. 

Por tanto la objeci6n formulada a este respecto se debe tener 

por superada. 

4. Solicitud internacional. 

Hemos notado que la objeci6n formulada por el Senor Examinador 
en el presente caso reproduce la objeci6n formulada a este mismo 
respecto a la solicitud internacional en el Informe de bfisqueda 
Internacional. 

Por lo tanto, llamamos la atenci6n del Senor Examinador sobre el 
hecho de que la misma fue superada igualmente en el trAmite 

internacional mediante la misma modificaci6n acd 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 solicitud de patents, respetuosamente solicito se 
continfie con su tramitaci6n. 

5. Aftex0s; 

� Nuevo pliego reivindicatorio conformado por 17 
reivindicaciones. 

0 Formulario para modificaciones. 
� Recibo por 2 reivindicaciones adicionales a la d(!cimo quinta 

reivindicaci6n ($50.000). 

Senora Jefe, 

MCILIO FERRERO 
T.P.A. No. 31.929 

COLO-12092-841-002-2 
MGM\MGM\ID-148485\WPCI2092 
No. M-2009-148485\MGM 
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Espacio reservado para el adhesivo de radicaci6n 
Industria y Comercio 
S U P E R I N T E N D E N C I A 

FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES 

SOLICITUD DE: 

Correcci6n cle Error Material Modificaci6n a una solicitud 
Nombre: CIPLA LIMITED 
Sociedad constituida y existente bajo las leyes de 
la India. 

IDENTIFICACION 
SOLICITANTE Direccii6n: 289 Bellasis Road, 

Mumbai Central, C.c’ NIT 
Mumbei 400 008, 
India G.E. otro 

Domicilio: Mumbei, Wmero: 
India 

Tel6fono: 5460970 Fax: 2494070 
E-mail: clientes@cavelier.com 

IDENTIFICACION 
Nombre: EmilioFERRERO 

Direcci6n: Carrera 42 No. 72-35 C.C. NIT 
REPRESENTANTE Tel6fono: 34731111 Fax: 2179211 C.E. otro 0 APODERADO E-mail: cavelierAcavelier.com 

NOmero: 438.019 TP 31.929 

10 Wimero de expedlente: 05.053.826, 

j5
 

o 

Descripci6n de la correcci6n o modificaci6n solicitada: 
Presento nuevo capitulo reivindicatorio compuesto por 17 reivindicaciones con el fin de superar las 

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

el examen de patentabiliclad sea realizado sobre estas nuevas reivindicaciones presentaclas. 

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

Anexos 

Comprobante de pago de la tasa por concepto de modificaciones. 

Comprobante de pago por 2 reivindicaciones adicionales despuds de la decimoquinta 
reivindicaci6n por $50.000.00. 

Poderes, si ftiere el caso 

Documento que acredita la existencia y representac!6n legal de las partes, cuando sean 
personas jurldicas. 

(D NOMBRE: EMILIO FERRERO FIRMA: 

C.C. 438.019 de Usaqu6n T.P.& 31.929 

MGM 



REIVINVICACIONES 

1. Un m6todo para hacer 2,6-diamino-4,5,6,7-tetrahidro-
benzotiazol, el cual comprende: (i) Reaccionar bromo con 

una soluci6n de 4-acetamida-ciclohexanona en aqua 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, soluci6n acuosa 

de Acido bromhfdrico para producir 2,6-diamino-4,5,6,7-
tetrahidro-benzotiazol, y Uv) aislar la ba@?e dg__?_ljbrf? de 

2,6-diamino-4,5,6,7-tetrahidro-benzotiazofl----?-n donde el paso 
(iii) es realizado sin aislar el 6-acetilamino-2-amino-
4,5,6,7-tetrahidro-benzotiazol producido en el paso (ii). 

2. Un m6todo de acuerdo con la reivindicaci6n 1, donde 
cualquiera tres pasos sucesivos de los pasos (i) a Uv) son? 

00 realizados en un solo tanque de reacci6n. 

3. Un m6todo de acuerdo, conlas reivindicaciones 1 o 2, donde los 
pasos W a Uv) son realizados en un solo tanque de 7’ 
reacci6n. 

4. Un m6todo de acuerdo con las reivindicaciones 1, 2 o 3, que 
comprende adem?s, antes del paso (i) , el paso de oxidar 4-
acetamido-c-iclollexanol para producir 4-acetamido-
ciclohexanona. 

5. ...,,,Un."todo de acuerdo con la reivindicai6n 4, donde el paso de 
.oXidar 4-acetamido-ciclohexanol para producir 4-acetamido-
,cielohexanonary al menos tres pasos sucesivos de los asos 
M a (iv) son realizados en un solo tanque de reacci6n 

. 

y 

6. Un m6todo de acuerdo con cualquiera de las reivindicaciones 
jQkM precedentes donde el paso (i) la- soluci6n 4-acetamido-

ciclohexanona en agua y el bromo son combinados a una 
temperatura de 15 OC a 40 OC. 

7. Un m6todo de acuerdo con cualquiera de las reivindicaciones 
precedentes donde, despu6s de que el bromo y la soluci6n de 
4-acetamido-ciclohexanona han sido combinadas, la mezcla es 

calentada a una. temperatura de 40 OC a 50 OC, y mantenida a 
esta o cerca de esta temperatura hasta que la bromonizaci6n 
es completa. 

B. Un m6todo de acuerdo con cualquiera de las reivindicaciones 
precedentes donde en el paso (ii), la temperatura es 
incrementada a 70 OC a 90 OC. 

9. Un m6todo de acuerdo con cualquiera de las reivindicaciones 
precedentes donde el paso (iii) es realizado bajo condiciones 
de reflujo. 

10. Un m6todo de acuerdo con cualquiera de las reivindicaciones 
precedentes donde despu6s del paso (iii), pero antes del paso 
(iv) , la mezcla de la reacci6n es enf riada a 5 *C a 20 OC, y 
luego neutralizada. 

11. Un m6todo de acuerdo con -cualquiera de las reivindicaciones 
precedentes, que comprende adem&s el paso de resolver la 2,6-



Ej 

0 

LI 
0 

.diamino-4,5,6,7-tetrahidro-benzotiazoI aislada en el paso 
(iV) en sus enantiomeros R (+) y S( -)y recuperar el 
exAntiomero R (+) y/o S 

12. Uft m6todo de sintetizar pramipexol, que comprende los pasos 
de,,,: preparar 2,6-diamino-4,5,6,7-tetrahidro-benzotiazol por 
un m6todo de acuerdo con cualquiera de laB reivindicaciones 
piecedentes y convertirlo a pramipexol. 

13. Un m6todo de acuerdo con la reivindicaci6n 12, donde el 2,6-
diamino-4,5,6,7-tetrahidro-benzotiazol es convertido en 
pramipexol por reacci6n con un haluro de propionil. 

14. Un m6todo de acuerdo con la reivindicaci6n 12 o 13, donde el 
2,6-diamino-4,5,6,7-tetrahidro-benzotiazol incluye el 
6nantiomero R (+). 

15. On. m6todo de acuerdo con la reivindicaci6n 12 o 13, donde el 
2,6-diamino-4,5,6,7-tetrahidro-benzotiazol incluye el 
enantiomero S 

16. Usi m6todo de acuerdo con la reivindicaci6n 12 o 13, donde el 
..?,6-diamino-4,5,6,7-tetrahidro-benzotiazol incluye una mezcla 
rapfimica. 

17. Un m6todo de acuerdo con la reivindicaci6n 14, que incluye 
ademIts el paso de resolver el pramipexol en sus -enantiomeros 

y S (-) y recuperar el enantiomero R (+) y/o S(-). 

MGM\MGK\ID-148483\WPC12092 
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[?7] ABSTRACT 

This invention relates to new tetrahydrobenzthiazoles 
of general formula 

R3 N R1 

R4 RZ 

wherein 
RI represents a hydrogen atom, an alkyl group, an alke-

nyl or alkyn?lk _gr6up, an alkanoyl group, a phenyl 
alkyl or phguyl alkanoyl group, while the above men-
tioned phenyl nuclei may each be substituted by I or 
2 halogen atoms, 

R2 represents a hydr atom or an alkyl group, 
K3 represents a by to n atom, an alkyl group a cyclo-VU7 

alkyl group, ai?ilkenyl or alkynyl group, an allmnoyl 
group, a phenyl alkyl or phenyl alkanoyl group, 
while the pbenyl nucleus may be substituted by fluro-
rine, chlorine or bromine atoms, 

.?? represents a hydrogen atom, an alkyl group, an alkyl 
or alkenyl group, or 

R3 and R4 together with the nitrogen atom between 
them represent a pyrrolidino, piperidino, hexame-
thyleneimino or morpholino group, the enantionters 
and the acid addition salts thereof. 

Th e compounds of general formula I above in which 
one of the groups R1 or R3 or both groups RI 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 
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TETRAHTDRO-DENZTknAZOLES, THE 
PREPARATION THEREOF AND THM USE AS 

INTERMMIATE PRODUCrS OR AS 
PHARNEACEUTICALS 

This invention relates to now tetrahydro-benz. 
thiazoles of general formula 

R3 
\ N<:IN

 RI 

R4 
/ 3 R2 

the enantiomers and add addition salts thereof, pardcu-
larly the Y acceptable acid addition salts 
thereof with inorganic or 6rgadc adds, and processes 
for preparing them. 
Compounds of general formula I wherein R1 or R3 or 

both groups Ri and R3 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 
R1 represents a hydrogen atom, an alkyl group having I 

to 6 carbon atom% an allmyl or alkynyl group each 
having 3 to 6 carbon atoms, an allcanoyl group having 
I to 6 carbon atoms, a phenyl allcyl or phenyl allum-
oyl group having I to 3 carbon atoms in the alkyl 
pad, whilst the above mentioned phenyl nuclei may 
be substituted by I or 2 halogen atoms, 

R2 represents a hydrogen atom or an aftl group with I 
to 4 carbon atoms, 

R3 represents a hydrogen atom, an alkyl group with I to 
7 carbon atoms, a cycloalkyl group having 3 to 7 
carbon atonL% an alkenyl or alkynyl group having 3 
to 6 carbon atoms, an alkanoyl group having I to 7 
carbon atoms, a phenyl alkyl or phenyl alkanoyl 
group having I to 3 carbon atoms in the allcyl part, 
whilst the phanyl nucleus may be substituted by Ouo-
rine, chlorine or bromine atoms, 

R4 represents a hydrogen atom, an alkyl group with I to 
4 carbon atoms, an alkenyl or alkynyl group having 3 
to 6 carbon atoms or 

R3 and R4 together with the nitrogen atom between 
them represent a pyrrolidino, piperidino, hezame-
thylencimino or morpholino group. 
Preerred compounds of general formula I above are 

those wherein the group 

R3 
\ 

/ 
N�

R4 

is in the 5 or 6-position. 
As examples of the definitions of the groups 

�N 

R1 

wd �N 

R3 

R2 R4 

R1 
\ 

the N-

5 R2 

group represents an amino, methylamino, ethylamino, 
a-propylamino. isopropylamino, n-butylamino, 
isobutylamino, tertbutylamino, n-pentylamino, 

10 isaiinylamino, u-bexylamino, dimethylamino, diethyl-
amino, di-n-propylamino, di-n-butylamino, methyl-
ethylamino, methyl-n-propylamino, methyl-iso-
propyhimino, athyl-isopropylamino, aDylamino, buten-

15 
2-ylamino, hexen-2-ylamino, N-methyl-allylamino, N-
ethyl-allylammo, N-n-propyl-allylammo, N-u-butyl 
allylamino, propargylamino, N-methyl-propar-
gy1amino, N-n-propyl-propargylamino, formylamino, 
acetylamino, propionylamino, butanoylamino, hex-

20 anoylamino, N-methyl-acetylamino. N-allyl-
acetylamino, N-propargyl-acetylamino, benzylamino. 
N-methyl-benzylamino, 2-chloro-benzykmino, 4-
chloro-benzylamino, 4-fluoto-benzylamino, 3,4-
dichloro-benzylamino, I-phenylethylamino, 2-phenyle. 

25 thylamino. 3-phenyl-u-propykmino, benzoylamino 
phoncetylamino or 2-phenylpropionylamko group 
and 

30 
ft stoup 

113\ 
N�

R4 

may represent an amino, methylamino, L-thylamino, 
35 n-propylamino, isopropylamino, n-butylamino, 

isobutylamino, tert.butylamitio, a-pentylamino, 
isomylamino, n-heKylamino, n-haptylandna, dimethyl-
amino, diethyleadno, di-n-propylwnino, Di-n-
butylamino, mothyl-ethylamino, methyl-n-

40 propylamino, methyl-isopropylaniino, ethykso-
propylamino, allylamino, buten-2-ylamino, hexen-2-
ylamino, diallylamino, N-methyl-allylamino, N-ethyl-
allykmino, N-n-propyl-allylamino, N-n-butyl. 

45 
allylamino. propargylamino, butin-2-ylan3ino, hezin-2-
Ylamino, dipropargylamino, N-methyl-propargylamino, 
N-ethyl-propargylamino, cyclopropylammo, cy-
clobutylamino, cyclopentylamino, cyclohexylamino, 
cycloheptylamino, N-methyl cyclohaxylamino, N-

50 ethyl-cyclohexylanaino, formylaminot acetylamino, 
Propionylamino, butimoylamino, pentanoylamino, box-
anoylamino, heptanoylamino. N-methyl-acetylamino, 
N-ethyl-acetylamino. N-n-propyl-acetylamino. N-ailyl-
acetylamino, berizoylamino, fluorobenzoylamino, chlo-

55 robenzoylamino. bromobenzoylamino, 
phenylacetamino, 2-phenylpropionylamino, N-methyl-
beawylamino, N-ethyl-c-hlorobenzoylamino, Di-
chlorabanzoylamino, N-cyclohexyl-acetylammo, ben-
zykmino. chlorobenzylamino, bromobenzybmino, I. 

6o phenylethylamino, 2-phenylethylamina, 2-phenyl-n-
propylamino, 3-phenyl-n-propylaniino, N-mothyl-ben. 
zylamino, N-ethyl-benzykmino. N-ethyl-chloroben. 
zylamino, N-ethyl-2-phenylethylamino, N-acetyl-ben-
zykmino. N-acetyl-chlorobenzylamino, N-allyl-ben-

65 zy.lamino, N-allyl-chlorob=zylamino, pyrroiidino, pi. 
peddino, hexamethyleucimino or morpholino group. 

Particularly preferred compounds of general formula 
I are, however. the compounds of general formula la 

ii 
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R3 N R) 

R4 RZ 

L represents a hydrogen atom, an alkyl group having I 
to 3 carbon atoms, an allyl, benzyl, 2-chloro-benzyl, 
4-chloro-benzyl, 3,4-dichloro-benzyl or phenylethyl 
group, 
I represents a hydrogen atom, a methyl or ethyl 

group, 
I represents a hydrogen atom, an alkyl group which I 
to 6 carbon ato=4 an allyl, propargyl, bmyl, chloro-
benzyl, phenylethyl, cyclopentyl or cyclohexyl 

group, 
I represents a hydrogen atom, an Wkyl group having I 
to 3 carbon atoms or an allyl group or 
i and R4 together with the nitrogen atom between 
them represent a pyrrolidino, piperidino, hexame-

thyleneimino or morpholino group, but particularly 

the compounds wherein the group 

R,\ 

/ 
N�

R4 

in the 6-position, and the acid addition salts thereof, 
rticularly the pharmaceutically acceptable acid addi-
)nal salts. 
According to the invention the new compounds are 
itained by the following methods: 
(a) Reacting a cyclohexanone of general formula 

10 

4 

R3\ 0 

R4 

wherein R3 and R4 are as hereinbefore defined, with a 
formamidine disulfide of general formula 

RI (v) 
I 

RZ�N N�R2  

is 
112N’?Op 

C�S�S�C 
% 
+NHz 

2Y-

wherein 
Ri and R2 are as hereinbefore defined and 

2o Y� represents an anion of an inorganic or organic acid. 
The reaction is preferably carried out in a melt or in 

a high-boiling solvent such as gylcol, diniethy1formun-
ide, diphenylether or dichlorobenzene, conveniently at 

25 
temperatures of between 25* and 200’ C, preferably at 
temperatures of between 700 and 150" C. 

(c) In order to prepare compounds of Seneral formula 
I wherein at lag one of the groups RI, R2, R3 or R4 
represents a hydrogen atom; 

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

35 

RY 

N 

N 
N 
/ 

Rj’ 

S Rz’ 

R3 

N_ 

0 

40 

R4 X 

wherein 
and R4 are as hereinbefore defined and 45 
represents a nucleophilically exchangeable group 
such as a halogen atom, e.g. a chlorine or bromine 
atom, 

With a thiourea of gweral formula 

so 

I /‘ MO 
H2N�C�N  

\ 
R2 

herein Ri and R2 are as hereinbefore defined. 
The reaction is carried out in a melt or in a solvent or 
ixture of solvents such as water, ethanol, water/e-
anol, pyridine, dioxan, dioxin/water, glacial acetic 
id, tetrahydrofuran or dimethylformamide, conve- 6o 
nitly at temperatures of betwean 0* and ISO! C., Pref-
ably at temperatures of between 20* and 100’ C. and 
itionally in the presence of a bas% eg. sodium hydrox-
a solution, sodium acetate, piiidini, triethylamine or 
-ethyl-asopropylamine. The compounds of general 65 
rmula H used as starting materials need not be iso-

wherein 
at least one of the groups Rt, RY, R3’ or R4’ repre-

sents a protecting group for an amino group such as an 
acyl or alkoxycarbonyl group, e.g. PU-IjZ?�h  propionyl, I 
in athoxycarbmyl or ethoxycabonyT‘gr61xO, or Ri’ and 

c R2’ or RY and U together with the nitrogen atom 
between them represent an imido group, eg. the 
phthalimido group, and 
IMe other groups RI, R7, R3 or R4 have the meanings 

given for Ri to R4 herainbefore, with the exception of 
the acyl groups mentioned hereinbefore. 
IMe 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/dioxau or water/tetrahydrofuran 
at temperatures of between SO- and 150’ C., preferably 
at the boiling temperature of the reaction mixture. An 
imido group such as the plithalimido 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 RI, R2, R3 or R4 
represents one of the above-mentioned alkyl, or phenyl. 
alkyl group: 

Reduction of a compound of general formula (b) Reacting a compound of general formula 



?’.W 

Ott; 

4,731,374 
6 

mixture, or with a corresponding carbonyl compound 

RV Rill
 VIT and a complex metal hydride such as sodiumborohy-

chide or sadiumeyanoborohydride in a solvent such as 
N<:?J N)l�N water/methanol, ethanol, eth=oVwater, dimethyl-

R2" formamide or tetrahydroftwan at temperatures of be-
tween 00 and 500 C., but preferably at ambient tempera. 

wherein 
at least one of the groups Ri", R2", Rf or R4" repre. 

sents one of the acyl or phenylacyl groups mentioned 
hereinbefore and 

the other groups have the meanings given for RI, R2, 
R3 and R4 hcrelubefore, 
with a metal hydride in a solvent. 

The reduction is ended out in a suitable solvent such 

as diethylether, tetrahydrofimin, glycoldimethylether 
or dioxan with a metal hydride, e.g. with a complex 

metal hydride such as lithium aluminium hydricle, at 

temperatures of between 00 and IOW C., but preferably 

at temperatures of between 20’ and 800 C. 
In order to prepare compounds of general formula I 

wherein one of the groups R3 or R4 represents one of 

the acyl groups mentioned herembefom 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 temperature. 

(e) In order to prepare compounds of general formula 
I wherein at least one of the groups Ri, R2, R3 or R4 
represents one of the alkyl, cycloalkyl, alkenyl, alkynyl 
or phanylalkyl groups mentioned hereinbefore: 

Reacting a compound of general formula 

RVI 11 
/ 
RI (V’M 

P4 ... S \V* 

wherein 
IF, off W.JIF at least one of the groups Ri"’, R2 

, 
R3 or A-* 

represents a hydrogen atom and the other groups R I... 
R2p##, R3"’ or R4"’ have the meanings given for RI to 
hereinbefore, 

with a compound of general formula 

RS�Z EK 

wherein RS represents one of the allW alkell J, cycloalkyl, 
nyl, alkinyl or phenylalkyl groups mentioned for RI to 
R4 hereinbefore and Z represents a nucleophilically 
exchangeable group s-ic-h as a Mogen atom or a sul-
fonic acid group, e.g. a chlork-E.�br6mine or iodine 
atom, a methoxysulfonyloxy o 

. 
r _-p--tol6c__nesulf04loxY 

group, or Z together with an adjacent hydrogen of the 
group R5 represents an oxygen. 
The reaction is carried out in a solvent such as water, 

methanol, ethanol, tetrahydrofuran, dioxan, acetone. 
acetonitrile or dimethylsulfoxide with an alkylatins 
agent such as methyllodide, climethybulfate, ethylbro-
mide, diethybulfate, allyHodide, bemylbromide, 2-
phenylethylbromide or methyl-p-toluenesulfonste, op-
tionally in the presence of a base such as sodium hy-
droxide solution, potassium carbonate, sodium hydricle, 
potassium-tert.buto)dde or triethylataine. conveniently 
at temperature of between � 100 and 500 Q, but prefera-
bly at temperatures of between W and 30* C However, 
the reaction may also be carried out without a solvent. 

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

tore. 
if according to the invention a compound of general 

f0mula I is obtained wherein at least one of the groups 
10 RI, R2, R3 or R4 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, R2, R3 or R4 represents one 
of the acyl groups mentioned herein before. 

T’he subsequent acylation is appropriately carried out 
in a solvent such as methylene chloride, chloroform, 
carboutetrachloride, ether tetrahydrofilran, dioxm 
glacial acetic acid, benzene, toluene, acetonitrile or 

20 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-
dicyclobexylcarbodfimide, NX-clicyclohexyl car-
bodiimide/N.hydroxysuccinimide, NX-carbonyl-

25 diimidazole or NNllthionylcilimiclazole or triphenyl-
phospbine/carbontatrachloride, or an agent which acti-
vates the amiuo group, eg. phosphorus tricbloridei and 
optionally in the presence of an inorganic base such as 
sodium carbonate or a tertiary organic base such as 

3o triethylamine or pyridine, which may simultaneously be 
used as solvent, at temperatures of between �25* a 
and 250’ C, but preferably at temperature of between 
�100 C. and the boiling temperature of the solvent 
use& The reaction may also be carried out without a 

35 solvent and hirthermore 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 magnesium sulphate or 
molecular sieve. 

40 The compounds of general formula I have at ]east one 
chiral center and can, therefore, exist in the form of 
various stereoisomers. The invention embraces all of 
thew stereoisomers and mixtures thereof, NUxtures of 
then stereolsomers can be resolved by conventional 

45 methods, eg. 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, 0,0-dibenzoyl-tartaric acid, camphor acid, cam-
phorsulfonic acid or a-methoxy-phenylawtic acid. 
The compounds may also be converted into the acid 

addition salts thereof, particularly the pharmaceutically 
acceptable acid addition salts with inorganic or organic 

55 acids. Suitable acids for this include, for example, hy-
drochloric, hydrobromic, sulfuric, phosphoric, lactic, 
citric, tartaric, succinic. malele or finnaric acid. 
The compounds of general formulae 11 to IX used as 

starting materials are known from the literature m some 
60 cam or may be obtained using methods known from 

the literature. 
TIms, 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 

65 corresponding cycloh@xauoI and optional subsequent 
alkylation and/or acylation. 
ne compounds of general formulae VI, VII and 
VM used as starting materials are obtained by canden-
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4.7 ml of 3675 of hydrobromic acid in glacial acetic acid 
and then & solution of 1.0 ml (0.02 Mol) of bromine in 12 
ml of glacial acetic acid is added dropwise with cooling. 
’Me mixture is then concentrated by evaporation in. 
vacuo and the residue is triturated several times with 
diethylether. TU ether extracts an 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 rc-
fluxed for 5 hours. it is then concentrated by evapora-
don, made alkaline with sodium hydroxide soludon 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: 19 1 * C.) is dissolved in 
acetone and converted into the dihydrochloride with 
isopropanolic hydrochloric acid. 

Yield. 1.09 . (20511a of theory), 
M.P.: 272* C. 
Calculated: C, 40.00; K 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 I from the corresponding ke-
tones: 

IL4 
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-aUYI-N-(4-ChlOfO-benzYl)-aminOI4,5,6,7-
tetmhydto*benzWuolc-dihydrochloride 

Yield: 46.5% of theory, 
M.P.: 240* C (decomposition). 
Calculated: C? 50.19; H, 5.45; N. 10.33; Cl, 26.14. 

10 Found- C, 49.84, EL 5.69; N, 9.97; Cl, 26.04. 

2.Amino-6-hc=ctbylcneimino-4,5,6,7-tetrahydro-
benzthiazole-dihydrochloride 

15 

20 

2-Amino-6-diethylamino-4,5,6,7-tetrahy&o-benz- 25 
thiazole 

Yield: 25% of theory, 
M.P.: 182*-183* C, 
Calculated: C. 58-62-, TL 8.49; N, 18.64. Found: C, 

58.65; K 8.72, N. 18.50. 30 

2-Aminc-6-piperidino-4.5,6.7-tetrahYdro-benztWnole-
dihydrocliloride 

Yield: 13% of theory, 
M.P.: 280* C. 
Calculated: C? 46-45; K 6.82, N, 13.55; CL 22-85. 

Found: C, 46.37; H. 6.75; N, 13.41; Cl, 22.95. 

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, Cl, 21-64. 

2-Allylamino-6-dimethylamino-4,5,6,7-tetrahydra-
bwathiazole-dihydrochloride 

prepared from 4-dimethylamino-cyclohexanone by 
bromination and subsequent reaction with allylthioure& 

Yield. 64% of theory, 
IvLp.: 248’ C. 
Calculated- C, 46.45; H, 6.82; N. 13.54, Cl, 22-85. 

Found: Co 46.30; IL 7.00, N, 13.29; Cl, 22.99. 

2-Amino-5-dimethylamino-4.5,C7-tetrahydro-be=-
d3fim6le-dihydrochloride 

Prepared f1rom. 3-dimeftlamino-cyclohexanone. 
Yield: 33% of theoryj 
M.P.: 190 C. 
Calculated: C, 40.00, IL 6.34, N, 15.55; Cl, 26-24, 

Found: C, 39.74, H, 6.37, N, 15.15; Cl, 25-96. 
35 

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

2-Amiuo-&pyffoUdino-4,5.6,7-tetmhydro-b=UbiELZOIC 

Irteld: 24.40/a of theory, 40 
M.P.: 2W-206* C. 
Calculated: C, 59.15; H, 7.67; N, 18.81. Found: C, 

5 - H, 7.74, N, 18-95. 9.50, 

2-Amino-6-diallylamino-4,5,6,7-tetrahydro-bmz-
thiazole-dichloride 

Prepared from 3-morpholino-cyclohemmove. 
Yield: 7.4 g (2095’ of theory), 
M.P.: 237*-238* C. 
CalculatedL C? 42.31; IL 6.13; N, 13.46. Found: C, 

42.00, H, 6.29; N. 13.13. 

EXAbflM,E 2 

45 2,6-Diaii?o-4,5,6,7-titrahydra-be=dLiazole-dihydro-
chloride 

Yield: 19% of theory, 
M.P.: 242’ C. 
Calculated: C, 48.", H, 6.56, N, 13.03; Cl, 22.00. 

Found: C, 47.90; IL 6.49, N. 12.95; C1, 22.21. 50 

2-Amino-(?.[N-("Moro-benzyl)-amina]-4.5,6.7-tL-t-
rahydro-benzthiazole 

Yield: 35% of theory, 
M.p.: 146’ C. 55 
Calculated: C, 57.23; H, 5.49; N, 14.30; CL 12.06. 

Found; C? 56.93; H, 5.56; N, 13.86, Cl, 12-04. 

2-An2ino-6-[N-(4-chloro-benzyl).methylandno]-4,5,6,7-
tetrahydra-beurthiazole 60 

Yield: 36% of theory, 
M.P.: 163’ C. 
Calculated: C, 58.69; K 5.89; N, 13.64-, Cl, 11.51. 

Found; C, 58.50; H, 5.94; N. 13.49; Cl. 11.55. 

2-Amino-6-[K-(4-chlora-bm=yl)-effiyhmino]-4,5,6,7- 
65 

tetrahydra-benzthiazole-dihydrochloride 

Yield: 499a’ of theory, 

(a) (4-(Phthatimido)-cyclahexanol, 

75.5 g (0.5 Mol) of 4-aminocyclohexano1hydrochlo-
ride and 74.0 g (0.5 Mol) of plithalic acid anhydride are 
mixed with 65 g (0.5 Mol) of ethyl4iisopropyl-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 concentrate& The concentration 
residue is recrystalliscd from isopropanol. 

Yield’. 95 g (77.8% of theory), 
M.p.: 175*-176* C. 

(b) 4.(Phthalimido)-cyclohemone 

95 g (0.388 Mol) of 4-(phthaUWdo)cyclohexanoI are 
dissolved in 600 ml of chloroform and, after the addition 
of 450 ml of water and 120 ml of sulfuric acid, 90 s (0-3 
Mol) of potassium dichromate are added In batches. 
The internal temperature of the mixture is maintained at 
between 259 and 300 C, by slight cooling. Tlie mixture is 
stirred for a fWrdw 3 hours, then the chloroform phase 

N 
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separated of and the mixture extracted twice more 
th chloroform. After drying and concentration of the 
tracts 82 g (86,9% of theory) are obtained. 

(c) 
7-ketrahydro-bonxthiazol 

48.6 g (0.2 Mol) of 4-(phthalimido)cyclohexanone are 
otninated analogously to Example I with 32 g (0.2 
ol) of bromine and then convened with thiourea into 
e 2-amino-6-phthaUmido-4,5,6,7-totmhydro-benz-

16 
6?-Acetykmino-2-dimL-thylmnino-4.5,6,7.tetmhydro-

benzthiazole 

Yield: 51% of theory, 
M.P.: 1700-1710 C. 
Calculated: C, 55.20, H, 7.16; N. 17.56. Found: C, 

55.15; FL 7.17, N, 17.58. 

EXAMPLE4 

10 2,6-DiaminoAS,6,7-tgtmhydro-bmnhiazole-dibydre (A"-
bromide 

Yield: 30 g (50% of theory), 
M.P.: 244*-246’ C. (decomposition) 
Calculated: C, 60.18; H, 4.38; N. 14.04. Pound. C, Is 
.05; H, 4.25; N, 13.95. 

(d) 
7-tetrahydro-benzthiazole-dihydro-

chloride 20 
9.5 g (31.7 mMol) of 2-andno-&phthaImidoA5,6,7-
?rahydro›benzthiazole are suspended in 100 ml of 
ianol and, after the addition of 1.8 g (36 mMoI) of 
,drazine hydrate, refluxed for 2 hours. The mixture is 
on concentrated and purified by column chromatog- 25 
phy on silica gel using methanol as eluant. 7lien the 
?ydrochloride is precipitated in ethanol with etha-
lic hydrochloric acid. 
Yield. 2.0 g (26% of theory), 
M.P.: >315’ C. (decomposition) 30 
Calculated: C, 34.72; H, 5.41; N, 17.35; Cl, 29.25. 
)und: C. 35.00, H, 5.26; N. 16.95; Cl, 29.10. 

EXAMPLE 3 

6-Acetylamino-2-amino4,5,6,7.tetrahydro-bew-
thiazole-’Hydrobromide 

3 g (0.01 Mol) of &acetylamino-2-amino-4,5,6,7-tot-
rahydro-benzthiazole-hydrobromide are dissolve4 in 20 
ml of and-concentrated. hydrabromic acid and refluxed 
for 6 hours. Tle solutionk then conoontrated-by-evapo. 
ration and the rQA-’ recrystallized from methanol. 

Yield- 2.8 j (82% -of theory), 
M.P.: >315* C-, 
Melting point of the base: 233’-236- C. 
Calculated- Cv 25.39; H, 3.96, N, 12.69. Found; C, 

25.34; K 3.93; N, 12.51. 
The following compounds were prepared analo. 

gously t?) Example 4; 

&Amino-2-methybmino-4.5,6,7-tetrahydro-benz-
thiazole-hydrobromide 

Yield: 57% of theory, 
IVLp.’:’262*-263* C. 
Calculated; C? 36-37; K 5.34; N, 15.90. Found: C, 

36.30, K 5.45; N, 15.82-

2-AUylamino-(i-amino-4,5,6,7-tetrahydro-benz-
thiazoleoxalate 

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

160 g (1-0 Mol) of bromine are added dropwise to a 
3lution of 155 g (1.0 Mol) of &R_M!??*.qclohexa›
one in 1.5 1 of glg _arwtic_a??k The ??6d 40 
)r 3 hours at isubient temperature. 152.0 g (2.0 Mol) of 
iiourea are added to the reaction mixture and the

 re-9iEg_!bffEFe �is refluxed. for 30 minutes. After cooling, 
ie crystals precipitated are suction filtered and washed 
rith water and acetone. 45 

Yield: 73 g (37% of theory), 
M.P.: 292*-293* C. (decomposition). 
Calculated: C, 36-99; K 4.83; N, 14.38. Found: C, 

6.82; H, 4.76, N, 14.18. 
By stirring the hydrobromide in aqueous potassium 50 
arbonate solution and subsequently suction filtering, 
ie free base is obtained, m.p. 194*-196* C. (methanol). 
The following compounds were prepared analo. 
ously to Example 3: 55 
6-Acetylamino-2-aUyMmino-4.5,6,7-tetmhydro4=z-

thiazole 

Yield- 46% of theory, 
M.P.: 194’-196* C 6D 
Calculated: m/e-251 Found: We-251. 

lamino-4,5,6,I-tetrahydro-beuz-
thiazole 

Yield; 64% of theory, 65 
M.P.: 238*-240* C. 
Calculated: C, 53.30; H, 6.71; N, 18.65. Found- C, 
.18; H, 6.78; N, 18.41. 

6-Amina-2-dimethylamWo-4,5,6,7-tetmhy&o-benz-
thiazole-ftydrabromide 

Yield:- 45% of theory, 
M.p. >270’ C. (decomp.). 
Calculated: C? 30.10; K 4.77; N, 11.70. Found: C, 

30.13; IL 4-84; N. 11.68. 

EXAMPLES 
2-A-i,-0-6-[N-(2-phonyl-ethyl)-amino]4,5,6,7.tetraby-

dro-benuhiazole-dihydrachloride 

To a solution of 3.4 g (0.02 Mol) of 2,&diamino-
4,54,7-tetrahydro-bennhiazole in 34 m! of diinethyl. 
formamide are added 5 g (0.022 Mol) of 2-phenyl-ethyl-
bromide and 2.6’S of potassium carbonate and thez - 
tion mixture is stirred at 100* C. for 3 hours. The potas-
sium bromide precipiuded is then auctioned off and the 
solvent is distilled off. The residue is chromatographed 
an silica ad (ethyl acetatc/methauoI=80/20+3% am-
moma. The desired compound crystallises out from 
ethereal hydrochloric Ovid. 

Yield: 2-1 S (30% of theory), 
M.P.: 289*-291* C. 
Calculated* C# 52.05; K 6.11; N, 12.31. Found: C, 

51.82, K 6.13; N, IZ16. 
The following compounds were prepared analgously 

to Example 5: 

2-Amino-6-isopropylaminc-4,5,6,7-tgtrahydro-benz-
then le-dibydrochloride 

Yield: 28% of theory. 
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Yield: 40010 of theory, 
M.p.: >280’ C. (decomp.). 
Calculated: C, 45.85; TI, 4.95; N, 

45.50, H, 4.86; N, 11.08. 

17 
M.P.: 295*-296* C. (decomp.). 
Calculated; C? 42.25; H, 6.74; N, 14.78. Found: Cj 

41.95; H, 7.09; N, 14.50. 

2-Amina-&isobutyl=dna-4,5,6,7-tetmhydro-be=-
dduole-ftydrochloride 

Yield: 35% of theory, 
M.P.: 2686 C. (decomp.). 
Calculated: C? 44.29; H, 7.10, N. 14.09; Found: Cp 

43.97; H, 7.17; N, 13.97, 

&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; EL 6.07; N, 14.71. 

2-Amino.6-[N-(2-chloro-benzyl)-aminol-4,5,6,7.tet-
rahvdro-benzthiazole-dihvdrochloride 

20 x1em: 38% of theory, 
M.P.: 296*-297’ C. 

11.45. Found: C, Calculate& C, 40.00, K 6.34; 
39.97; H, 6.41; N, 15.35. 

4.731,374 
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cooling with ice, the residue is mixed with 20 ml of 
water and 2N hydrochloric add until a PH of I is ob-
taine& The aqueous solution is extracted with ethylace-
tate and the organic phase discarded. The aqueous 

5 phase is mixed with potassium carbonate until an alka-
line reaction is *obtained and then extracted with ethyl. 
acetate. Ile organic phase is dried and concentrated. 
The compound crystallizes out when ethereal hydro-

10 chloric acid is added. 
Yield: 2.3 g (39% of theory), 
M.P.: 25V-a6’Z.----
Calculated: C, 44.29; IL 7.10, N, 14.09. Found: C, 

44.44, FI, 7.31; N, 14.07. 
15 17he following compounds were prepared analo-

goudy to Example 7: 

2-Anibw4"&ylamino-4i5,6,7-tetmbydro-benzthiazole-
dihydrochloride 

N, 15.S5. Found: C, 

2-Amino-6-propargylamino-4,5,6,7-tetrahydra-benz. 25 2-Amina-6-a-pentylaniino-4,5,6,7-tetmhydro-benz-

*iazole-ftydrochloride thiazole-semdW=arate 

Yield. 35% of theory, Yield;- 42% of theory, 
M.P.: 2680-270* C. (decomp.). Xp.: >2700 C 
Calculated: C, 42.86, H, 5.40, N, 15.00. Found: C? 30 

Calculated: C? 56.54; H, 7.79; N, 14.13. Found: C, 
42.78; K 5.59, N, 14.79. 56.13; K 7.80, N, 13.97. 

2-Amino-O.-methylamina-4,5,6,7-tetmhydro-benz- 2-Amino-6-n-hexylamina-4.5,6,7-tetrahydro-benz-
thiazole-ftydrobwmide thiazole-&hydrochloride 

Yield: 25% of theory, 35 - Yield. 49% of theory, 
M.P.: 3120-3136 C. (decomp.). M.P.: 272*-274’ C. 
Calculated: C, 27.84, EL 4.38; N, 12,18. Found: C? t9culated: C? 47.85; H, 7.72, N, 12.88. Found: C, 

27.78; K 4.46, N, 12-21. 47.96; K 7.65; N, 12.71. 
EXAMPLE6 

2-Amino-"i-a-propylamino-4,5,6,7-tetrahydro-betLz- 40 

thiazole-dihy&ochloride-monohydrate 

To a solution of 3.4 g (0.02 Mal) of 2,6-diamino-
4,5,6,7-tetrshydro-benzfld=ole in 50 ml of methanol are 
added 10 g (0.08 Mol) of n-propylbromide and I L 19 Of 45 
potassium carbonate and the mix=@ is refluxed for 3 
days. Then 100 ml of water are added and the mixture 
is extracted with ethylacetate. Ile solvent is distilled 
off and the residue is chromatographed on silica gel 
(eluant- niethylcnecbloride/methanol=80/20). The 5o 
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. 55 
Calculated: C, 45.34, IL 7.90, N, 12.20. Found. C? 

45.00; H, 7.98; N, ILOO. 

EXAMPLE7 
2-Amino-6-n-butykmino-4,5,6,7-tcUuhydro-benz- -60 

thiazole-ftydrachloride 

To a solution of 3.4 g (0.02 Mol) of 2,64iamino-
4,5,6,7-tetrabydro-benzthiazole in 34 ml of dimethyl. 
formamode are added 1.8 g (0-022 Mol) of n-butanal and 
the mixture is heated to 50* C. for I hour. After cooling, 65 
the reaction solution is mixed with 0.8 g (0.02 Mol) of 
sodium borohydride and heated to 5W C. for 30 min. 
utes. The solvent is largely eliminated in vacuo.,WbRst 

2-Amino-6-n-propylamino-4,5,6,7-tetrahydra-be=- I ? 
thiazole-dihydrochloride - I 

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-Aniino-6-n-propylamino-4,5,6,7-tetrahydro-benz-
thiazole<Mydrochloride 

M.P.; 270*-272’ Q OD20=-56* (c=l, methanol). 

(+)2-Amina-6-n-propylamino4,5,6,7-tet.rahydro-benz- V 
thlazole dihydrocblo&I,_-

M.P.: 27W-27r C. aD20. +560 (c= 1, methanol). 

2-A.mino-6-cyclopentylamino-4,5,47-tetrahydro-benz-
thiazole-dioxalate 

YieIdL 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-Amino-6-cyclohMIamina-4.5,6,7-tetrahydro-benz-
thhmole-dihydrochloride 

Yield: 38% of theoryj 
M.P.: 288*-290* C. 
Calculated: C? 48.14; IL 7.15; N, 12.96. FouncL C. 

47.88; IL 7.16; N, 17-74. 
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EXAMPLE 8 

4,731,374 

Z-methylamino4,5,6,7-tetrahydro-benz-
thiazole-dihydrochloride 

A solution of I g (0.0044 MoI) of 6-acetylamino-2-
.thybLmino4,5,6,7-tetrahy4ro4mztbiazole in 20 ml 
absolute tetrahydrofuran is mixed with 0.4 S (0.01 
ol) of lithiumaluminium hydride and refluxed for 2 
iurs. After cooling, 50 g of a 40% diammonium tar-
tte solution are added dropwise. ’Me organic phase is 
parated off and concentrated by evaporation. Ile 
sidue is chromatographed on sUica gel (eluant: methy-
te cWoride/methanol=80/20). The corresponding 
Lotion is concentrated by evaporation. Ile compound 
ystallizes out when ethereal hydrochloric acid is 

Yield: 0.3 g (33% of theory), 
M.p.: 26W C. 
Calculated: m/e=21 1. Found: m/e=21 1. 
no following compounds were prepared analo-
)usly to Example 8: 

2-AUyamino-6-ethyLimino-4.5.6.7-tetmhy&o-bezLz-
thiazole-d&ydrochloride 

Yield: 37% of theory, 
M.p.: 2180-2200 C. (decomp.). 
Calculated- C, 46AS; H, 6.82; N. 13.54, Found: C, 
00, H, 7.03; N, 13.66, 

20 
M.p.: 112* C 
Calculated: m/e=329. Found: m/e-329. 

EXAMPLE 10 

5 2-Benzyhmino-6-ethylamino-4,5,6.7-tetrahydro-benz-
thiazole-dihydrochloride 

To a solution of 1.2 S (3.2 mMol) of 6-acetylamino-2-
benzoylandno-4,5,6,7-tetrahydro-benztble ole -in 50 ml 

10 
of abWute tetrohydrofuran are added 0.24 & (64 mMol) 
of lithiumaluminiumhydride and the mixture is refluxed 
for I hour. It is then worked up as in Example 8. 

Yield-. 0.4 g (34% of theory), 
M.p..- 242*-245* C 

15 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.Dlethylaminc-4,5.6,7-tetrahydro-banzdduole-dihy-
20 drochloride 

Yield: 38% of theory, 
M.P.: 241*-243* C. 
Calculated: C, 44-29; H, 7.10; N, 14.09. Found: C, 

25 44-06; R, 7.27; N, 13.85. 

6-Ethylaminc-2-n-propylamino-4,5,6,7-tetrahydro-
bevehiazole-dihydrochloride 

2-Dimethylamino-6-ethylamino-4,5,6,7-tetrahydro- 30 
benzthiazole-oxalate hydrate 

Yield: 200/6 of theory, 
M.P.: 199,490* a 
Calculated: C. 46.83; H, 6.95; N, 12.60. Found: C, 35 
.03; H, 6.89; N, 12.49. 

EXAMPLE9 
6-Acetylamiao-2-benzoylamina-4,5,6,7-tetrahydrc?-

benahiazole 40 

To a solution of 4.2 S (0.02 Mol) of 6-acetylamluo-2-
iino-4,5,6,7-tetrahydra-benzdduole in 100 ml of ab-
lute tetrahydrofuran are added 2.2 g (0.022 Mol) of 
ethylamine and 3.1 (0.022 Mol) of beazoylchloride 
d the mixture is refluxed for 3 hours. The reaction 4s 
?xture is mixed with water and extracted with ethyl 
etate. The organic phase is concentrated by evapora-
on. The residue is recrystallized from methanol. 
Yield, 3 g (48% of theory), 
M.P.: >2600 C. so 
Calculated: m/e=315. Found: m/e=315. 

The following compounds were prepared analo-
iusly to Example 9: 

2,6-Diacetylamin(?-4,5,6,7-tetrahydra-benzLhiazole 
55 

Yield: 50% of theoM 
M.P.: 258’-259* C. 
Calculated. m/e=252 Found: m/e=252. 

7-tetrahydro- ( 0 

Yield: 44% of theory, 
M.P.; >260* C. 
Calculated: ni/e=266. Found: m/e=266. 

i-Acetylamino-2-phenylacetylamino-4.5,6,7-tetrahy- 
65 

Yield: 32% of theory, 
M.P.: 267*-269* C. 
Calculated: C, 46.15; H. 7.42, N, 13.46. Found: C, 

45.95; K 7.53; N, 13.33. 

6-Ethylamko-2-[N-(2-phenyl-ethyl)-amino]-4,5,6,7-tet-
rahy&o-benzdnwle4ffiydrochloride-hcmlhydrate 

’Yield: 26% of theory, 
M.P-: 248*-2510 C, 
Calculated: C? 53.25; H, 6.84; N, 10.96. Found: C, 

53.31; K 6.64, N, 10.89. 

2-(4-Chlora-benzylaniino)-6-ethylamino-4,5,6,7-tet-
rahydro-benzthiazole-cfihydrochloride 

Yieldi-651% of theory, 
M.P.: >2600 C 
Calculated: C, 48.67, K 5.62. N, 10.64. Found: C, 

48.79; K 5.80. N, 10.60. 

2-(2-CWoro-benzyhm3ino).6-othylaminc-4,5,6,7-tet-
mhydro-be=dulazole-dihydrachloxide 

Yield: 36% of theory, 
M.P.: 251*-253* C. 
Calculated:- C, 48-67. K 5.62, N, 10.64. Found: C? 

48.57. K 5.78; N. 10.57, 

2-(3,4-Dichloro-baMlaniino)-6-ethylamina-4.5.6.7-
tetra hydro-beazthiazole-dihydrochloride 

Yield: 62.5% of theory, 
M.p.- >260* C. 
Calculated: C, 44.77; H. 4.93; N, 9.79. Found: C. 

44.85; K 4.82, N, 9.96. 

6-Acaylamino-2-ethylamino-4,5.6,7-tetrahydro-benz-
thiazole 

Prepared from 2,64&mtyhmino4,5,6.7-tetrahydro-
benzffiiazole at ambient tempautur& 

Yield: 33% of theory, 
M.p.: 234’-235* Q 
Calculated: m/e-238. Found: m/e=238. Yield: 78% of theory, 
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estado de la t6cnica, de forma que permita un mayor rendimiento y menor tiempo de 
proceso (folio 36, 40; pAg. 2, 6). 

Para solucionar este problerna Mcnico la solicitud en estudio proporciona en: 

Reivindicaciones 1-11: un m6todo para hacer el 2,6-diamino-4,5,6,7-tetrahidro-
benzotiazol. 
Reivindicaciones, 12-17: un m6todo para sintetizar pramipexol. 

Clasificaci6n Internacional de Patentes (IPC): C07C213/02, C07C217/84, A61 K31/36 

3. De la solicitud de Patents 

3.1 Reivindicaciones (articuld 30 D 486) 

Se solicita en las reivindicaciones 1 -11 On m6todo para hacer el 2,6-diamino-
4,5,6,7-tetrahidro-benzotiazol. No obstante, existe falta de claridad, concisi6n y 
sustento por cuanto: 

0 Las siguientes frases no permiten definir claramente las caracteristicas tccnicas 
del proceso reclamado: 

a. reivindicaci6n 1: "en donde el paso (iii) es realizado sin aislar el 6-acetilamino-
2-amino-4,5,6,74etrahidro-benzotiazoI producido en el paso (H)", 

b. reivindicaci6n 2: "donde cualquiera tres pasos sucesivos de los pasos (i) a (iv) 
son realizados en un solo tanque de reacci6n" 

c. reivindicaci6n 3: "donde los pasos (i) a (iv) son realizados en un solo tanque 
de reacci6n" 

Puesto que acorde con la descripci6n y los ejemplos 1-3 (folios 40-41; pAg. 6-7) 
que soportan la invenci6n: la ventaja t4cnica 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 (filtraci6n, 
lavado con agua y secado) es la Onica que se, Ileva a cabo fuera del recipiente de 
reacci6n. 

En consecuencia, se recomienda eliminar las frases arriba sefialadas (a, b y c) e 
introducir en la reivindicaci6n 1 la frase "...el cual comprende realizar las 
siguientes etapas, (i) a (iii) de forma continua en un s6lo recipiente sin aislar 
productos intermedios: 

De igual manera, en la reivindicaci6n 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 reacci6n" e introducir la frase "...se realiza en el mismo recipiente de 
reacci6n 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 reivindicaci6n 1 la expresi6n "la base de libre de" y en la 7 el termino 
"bromonizacion" no son adecuados y deben ser corregidos. 
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k- Sesolicitaenlasreivindicacionesl2-17,uh,m6todoparasintatizarpramipexolque 
consiste en: 
- convertir el compuesto 2,6-diamino-4,5,6,7-tetrahidro-benzotiazoI (sus 
enanti6meros R(+) y S(-) o la mezcla de estos) con un haluro de propionilo, 
- y adem;As, resolver el pramipexol en sus enanti6meros R(+) y S (-). 

No obstante, no existe sustento para dicho m6todo ya que los Onicos ejemplos I - 
3 son referidos a la preparaci6n del intermedio 2,6-diamino-4,5,6,74etrahidro-
benzotiazol; por otra parte se comenta en la solicitud que la conversi6n del 
intermediario 2,6-diamino-4,5,6,7-tetrahidro-benzotiazoI a pramipexol es bien 
conocida en el estado del arte existente y que cualquiera de los m6todos 
descritos en US4731374 puede ser usado. 

Por consiguiente, y dado que el problema t6cnico y la soluci6n tienen por objeto 
el proceso del intermediario2,6-diamino-4,5,6,7-tetrahidro-benzotiazol, es 
recomendable que el capitulo reivindicatorio sea enfocado a 6ste Onicamente. 

Por lo anterior, el capitulo reivindicatorio no cumple con el requisito de tener claridad, 
concisi6n y sustento de acuerdo con las exigencias del articulo 30 de la Decisi6n 
486. 

4. Determinaci6n del Estado de la Tftnica 

Considerando que la fecha de presentaci6n de la primera solicitud de patente de la 
que se reivindica prioridad es 04-11-2002, se buscaron documentos; del estado de la 
tdcnica relacionados, con fecha de publicaci6n anterior a 6sta. 

No Documento 
I 

Titulo 
Fecha de 

Publicacl6n 
Tetrahydro-benzthiazoles, the preparation 

D3 US4731374 thereof and their use as intermediate 15-03-1988 

L-- ., I products or as Rharmaceuticals I 1? 
Anterioridad D3 en folios 73-79. 

5. AnAlisis do patentablifidad (articulo 14 0486) 

5.1 Novedad (articulo 16 D486) 

Se solicita en las reivindicaciones 12-17 un m6todo para sintetizar pramipexol que 
consiste en: 
- convertir el compuesto 2,6-diamino-4,5,6,7-tetrahidro-benzotiazoI (sus 

enanti6meros R(+) y S(-) o la mezcla de estos) con un haluro de propionilo, 
- ademAs, resolver el pramipexol en sus enanti6meros R(+) y S (-). 

D1 ya divulga un m6todo de preparaci6n de pramipexol mediante la conversi6n de 
del intermediario 2,6-diamino-4,5,6,7-tetrahidro-benzotiazoI con un haluro de 
propionilo; igualmente seflala que la resoluci6n de mezclas de estereois6meros es 
realizada por m6todos convencionales (folios 76; col. 5-6). 

Por ende, el proceso reclamado no cumple con el requisito de novedad. 
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6. Respuesta al solicitante 
?M, 

El solicitante anexa un nuevo capitulo reivindicatorio (folios 70-71) en el que ha 
eliminado la reivindicaci6n 19 y ha introducido en la 1 lo seAalado 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; p6g. 2-4 de respuesta) en cuanto a la falta de 
nivel inventivo que: 

- En D1 en el ej. 3 la 4-acetilamino ciclohexanona es bromada en acido ac6tico 
glacial y luego condensada con tiourea, y que el producto obtenido tiene que ser 
purificado antes del siguiente paso, que es la desacetilaci6n en acido bromhfddco 
y que se encuentra en el ej. 4. 

En contraste la solicitud no alsla el producto obtenido en la reacci6n del ej. 3 de 
D1, debido a que la brominaci6n y condensaci6n bajo condiciones acuosas, lo 
que da lugar a un proceso mejorado y limpio, que permite realizar el siguiente 
paso de inmediato, la desacetilaci6n con acido bromh[drico. 

- D2 se refiere de manera general a la brominaci6n 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 combinac!6n de D1 y D2 para combin 
’ 
ar dos pasos no es obvia porque puede 

ocurrir la acumulaci6n de impurezas como resultados de subproductos de las 
reacciones quirnicas, lo que es indeseable y conduce a la perdida de rendimiento 
y calidad del producto. De manera que D1 ni D2 sugieren realizar la brominaci6n 
en soluci6n acuosa sin aislar el compuesto brominado. 

Teniendo en cuenta los argumentos del solicitante y revisando la descripci6n y los 
ejemplos 1-3 (folios 40-41; p6g. 6-7) que soportan la invenci6n, se, encuentra que la 
ventaja t6cnica 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 aislarniento del producto final (filtraci6n, lavado con agua y secado) es la (Inica 
que se Ileva a cabo fuera del recipiente de reacci6n; obteniendo el producto deseado 
sin perdida de rendimiento. 

Lo que no sucede en el estado de la t6cnica mcis cercano que es Di (ej. 3) donde el 
paso (i) y (ii) de la solicitud se, Ilevan 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 ardba 
sehalado. 

Por lo tanto, se reconoce nivel inventivo al proceso continuo de preparaci6n del 2,6-
diamino-4,5,6,7-tetrahidro-benzotiazoI 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 Otil en la producci6n de promipexol) que evite 
los mOltiples pasos y aislamientos de intermediarios en un proceso discontinuo (por 
etapas) como el del estado de la t6cnica, de forma que permita un mayor 
rendimiento y menor tiempo de proceso (folio 36, 40; p6g. 2, 6). 
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