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Señor 
Director de la Dirección de Nuevas Creaciones  
Superintendencia de Industria y Comercio 
Ministerio de Comercio, Industria y Turismo 
E.                 S.                D. 
 
 
Re.: Expediente No. 14 075065 

Solicitud de Patente PCT entrada en Fase Nacional, para:  
“2-(CROMAN-6-ILOXI)-TIAZOLES SUSTITUIDOS” (Nuevo título)  
Solicitante: SANOFI 
 
 

RESPUESTA A EXAMEN DE FONDO 
 

 
Yo, MARGARITA CASTELLANOS ABONDANO, mayor de edad, identificada y domiciliada  
como aparece al pie de mi firma, obrando en mi calidad de apoderada de la sociedad 
solicitante del asunto citado en la referencia, en atención a su oficio No. 11124 notificado el 
22 de septiembre de 2015 y para el cual solicité oportunamente prórroga el día 04 de 
diciembre de 2015, atentamente me permito dar respuesta al mismo de la siguiente manera: 
 
 

1. Título 
 
Siguiendo las amables recomendaciones del examinador, y a fin que el título de la presente 
solicitud no haga alusión a materia no patentable, el nuevo título es: 
 
“2-(CROMAN-6-ILOXI)-TIAZOLES SUSTITUIDOS” 
 
 

2. Modificación a las Reivindicaciones  
 
De acuerdo con lo establecido en el Artículo 34 de la Decisión 486 y en vista de las 
observaciones realizadas por el examinador, se presenta en esta oportunidad un nuevo 
pliego reivindicatorio conformado por 19 reivindicaciones.  
 

• Las nuevas reivindicaciones mencionan todos los posibles isómeros de los grupos 
alquilo (C1-C6), en lugar de utilizar el término general (C1-C6). Es de resaltar, como se 
muestra más adelante, que se han realizado restricciones con base en el soporte que 
se encuentra en la descripción.   

 
• Teniendo en cuenta que las definiciones de los sustituyentes de la antigua 

reivindicación 3 encuentran soporte en los ejemplos de la descripción de la presente 
solicitud, la nueva reivindicación 1 se basa en dichas definiciones y en restricciones de 
las mismas. 

 
- La frase al comienzo de la reivindicación 1, que se refiere a formas 

estereoisómeras y las sales farmacéuticamente aceptables de los compuestos de 
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la fórmula I, está soportada por los ejemplos 36 y 37, 62 y 63, y 208 y 209. Por 
ejemplo, uno o más centros estereoquímicos en los compuestos de la fórmula I 
están presentes ya sea en forma del isómero R o en la forma del isómero S. En los 
ejemplos 1, 13 y 355, en el que no hay designadores estereoquímicos, se 
producen uno o más centros estereoquímicos que están presentes en la forma de 
mezclas racémicas del isómero R y del isómero S. En los ejemplos 30, 340 y 345, 
por ejemplo, los compuestos están presentes en forma de sales 
farmacéuticamente aceptables. 

 
- La característica de que los grupos R2 y R3, que están presentes en las posiciones 

4 y 5 del anillo de tiazol representado en la fórmula I, se pueden unir a cualquiera 
de dichas dos posiciones, como se expresa por los enlaces comenzando en R2 y 
R3 que no se dirigen a una posición específica del anillo de tiazol. El soporte de los 
compuestos de las fórmulas Ie e If se encuentran en la página 23 de la descripción, 
así como en los ejemplos 1 a 5, para los compuestos  de la formula Ie en donde R2 
está unido en la posición 5, y R3 está unido posición 4; mientras que por medio de 
ejemplos 350 a 353 se encuentra el soporte para los compuestos de la fórmula If 
en el que R2 si está unido en la posición 4 y R3 en la posición 5.  

 
- En la definición del grupo Ar, el fenilo está soportado por el ejemplo 1, el tiofenilo 

por ejemplo 60, el piridinilo por ejemplo 253, y el pirazinilo por el ejemplo 310.  
 

Es de resaltar que en la definición "más" en la expresión "sin sustituir o sustituido 
por uno o más sustituyentes idénticos o diferentes R1"se ha limitado a la opción  
"uno a dos". Estos dos sustituyentes en Ar están soportados en los ejemplos 217 y 
356.  

 
- En la definición del grupo R1, el halógeno se sustenta en los ejemplos 18 y 278, 

mientras que la denotación (C1-C3)-alquilo (metil, etil, propil e isopropil) encuentra 
su soporte en los ejemplos 216 y 324. Por su parte, la definición de HO- encuentra 
soporte en el ejemplo 174, y las definiciones (C1-C3)-alquilo-O- (metil-O, etil-O, 
propil-O e isopropil-O) en los ejemplos 96 y 362. 
  

- En la definición del grupo R2, las cuatro definiciones están soportadas por el 
ejemplo 2 (para R5-N(R6)-C(O)-), el ejemplo 140 (para R5-N(R6)-CH2-), el ejemplo 
70 (para R7-C(O)-NH-CH2-) y el ejemplo 50 para (R7-S(O)2-NH-CH2-). 

 
- En la definición del grupo R3, el hidrógeno se encuentra soportado en varios 

ejemplos, tales como el 20 y el 177. Por su parte, (C1-C3)–alquilo (metil, etil, propil 
e isopropil) está soportado por los ejemplos 30 y 335. 

 
- En la definición del grupo presente R4 en el anillo cromano representado en la 

fórmula I, el hidrógeno esta soportado en el ejemplo 45, el halógeno en el ejemplo 
55, y el (C1-C2)-alquilo (metil y etil) por ejemplos 357 y 364. Adicionalmente, se 
resalta que los hidrógenos presentes en R4 están ubicados en las posiciones 3, 5 y 
7 del anillo cromano.  

 
Por favor tener en cuenta que la palabra "más" en la expresión "uno o más 
sustituyentes idénticos o diferentes" se ha limitado a “dos”. Adicionalmente el 
número máximo de carbonos en el grupo alquilo se limitó a C2 (metil y etil).  

 
- En la primera parte de la definición de los grupos R5 y R6, el hidrógeno está 

soportado en los ejemplos 161 y 171 (uno de los dos grupos es hidrógeno), y en 
los ejemplos 57 y 339 (en el que ambos grupos R5 y R6 son hidrogeno). Por su 
parte, la definición de  (C1-C6) alquilo y (C3-C7)cicloalquilo están soportadas en los 
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ejemplos 99, 241, 242, 266 y 330, así como en los ejemplos 110, 200, 256 y 355 
respectivamente. En los ejemplos 26, 119 y 258, por ejemplo, ninguno de los dos 
grupos R5 y R6 es hidrógeno  
 
La expresión "una o más" en el expresión "uno o más sustituyentes idénticos o 
diferentes R10" se ha sustituido  con la expresión "uno a tres". Los tres 
sustituyentes en un grupo alquilo están presentes en el ejemplo 107 y el ejemplo 
240. Del mismo modo, la expresión "uno o más" en la expresión "uno o más 
sustituyentes idénticos o diferentes R11" se sustituyó por la expresión "uno o dos". 
Un grupo cicloalquilo sustituido que representa R5 y R6 está presente en el 
ejemplo 355.  

 
- La segunda parte de la definición de los grupos R5 y R6, que se refiere al caso de 

que los dos grupos junto con el átomo nitrógeno que los lleva forman un anillo, se 
ha restringido a 5 miembros y de 6 miembros anillos monocíclicos. Esta definición 
se soporta en ejemplos 104, 288, 313 y 314,  en el que el anillo es un anillo de 
pirrolidina, piperidina, piperazina y el anillo de morfolina y por lo tanto un anillo 
saturado monocíclico de 5 miembros o 6 miembros que comprende 0 o 1 
heteroátomo de anillo seleccionado de la serie que consiste en nitrógeno y 
oxígeno. 
 
Por su parte, la expresión "uno o más" presente en la frase "uno o más 
sustituyentes idénticos o diferentes R12" se ha sustituido por "uno a tres". Los tres 
sustituyentes están presentes en los ejemplos 223 y 234.  

 
- En la definición del grupo R7, la denotación (C1-C6)-alquilo (metil, etil, propil, 

isopropil, butil, secbutil, isobutil, tert-butil, isopentil, neopentil, terpentil, 1,2-dimetil-
propil, 1-etil-propil, 2-metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-
trimetil-propil y Het3, en donde metil, etil, propil, isopropil, butil, sec-butil, isobutil, 
terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-metil-butil, 
isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-propil) se soporta en los 
ejemplos 90 y 95.  
 

- Por su parte, el soporte para la denotación Het3 de R7 se encuentra en los 
ejemplos 47 y 65.  

 
Finalmente, la expresión "una o más" en la frase "uno o más sustituyentes 
idénticos o diferentes R10" se ha sustituido  con la expresión "uno a dos". Los dos 
sustituyentes en un grupo alquilo que representa R7 están presentes en el ejemplo 
340. Del mismo modo, la expresión "uno o más" en la frase "uno o más 
sustituyentes idénticos o diferentes R13" se ha reemplazado por la expresión "uno 
a tres". Los tres sustituyentes en un grupo que representa Het3 R7 están presentes 
en el ejemplo 67.  

 
 

- En la definición del grupo R10 las definiciones de R14, flúor, HO, alquilo(C1-
C3)alquilo-O- (metil-O, etil-O, propil-O,  isopropil-O), (HO)2P(O)-O-, R16-N(R17)- y 
R19-O-C(O)- se han mantenido toda vez que dichas expresiones cuentan con su 
respectivo soporte:  
 R14 está soportado por los ejemplos 16, 35, 206, 212, en el que un 3 

miembros a 9 miembros del grupo, carbocíclico o heterocíclico que 
representa R14 está presente como un sustituyente en un grupo alquilo 
grupo que representa R5, R6 o R7.  

 La denotación de flúor R10 es compatible con el ejemplo 107, HO- por los 
ejemplos 201 y 305, (C1-C3) -alquilo-O- por el ejemplo 114, (HO)2P(O)-O- 
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por el ejemplo 345, R16-N(R17)- por los ejemplos 279 y 303, y R19-OC(O)- 
mediante ejemplos 181 y 197. 

 Es de resaltar que el número del carbonos del grupo alquilo fue reducida a 
tres.  

 
- En la definición de los grupos R11 y R12, se han mantenido las definiciones de 

metil, etil, propil e isopropil, metil-O, etil-O, R16-N(R17)-metil, R16-N(R17)-etil, 
flúor, HO-, oxo, y  R16-N(R17)- las cuales están soportadas tal como se muestra a 
continuación:  
 La denotación (C1-C4) en los ejemplos 100 y 221. 
 flúor con el ejemplo 109; 
 HO- por ejemplos 300 y 355; 
 oxo por ejemplo 102; 
 R16-N (R17) - por ejemplos 256 y 285, por ejemplo.  

 
- En la definición del grupo R13, el halógeno se soporta en los ejemplos 80 y 81, el 

(C1-C4)-alquilo por ejemplos 78 y 130, el (C1-C2) -alquilo-O- con el ejemplo 76, y el 
R16-N (R17)- por el ejemplo 83.  
 

- En la definición del grupo R14 que contenia la expresión "3 miembros a 10 
miembros" se limitó a "3 miembros, 5 miembros, 6 miembros, 8 miembros o 9 
miembros”. Un anillo de 3 miembros en representación de R14 está presente en 
los ejemplos 120 y 206, un anillo de 5 miembros en los ejemplos 49 y 95, un anillo 
de 6 miembros en los ejemplos 201 y 287, un anillo de 8 miembros en los ejemplos 
20 y 158, y un anillo de 9 miembros en los ejemplos 35 y 144. Los anillos 
monocíclicos que representan R14 están presentes en los ejemplos 49, 120 y 287, 
los anillos bicíclicos en los ejemplos 20, 35 y 144; los anillos saturados que 
representan R14 están presentes en los ejemplos 120, 240 y 287; los anillos 
parcialmente insaturados en los ejemplos 2, 20 y 144, y los anillos aromáticos en 
los ejemplos 49, 135 y 201. Los anillos de R14 que comprenden 0 heteroátomos en 
el anillo, es decir, anillos carbocíclicos, están presentes en los ejemplos 120, 201 y 
240; los anillos que comprenden 1 heteroátomo en el anillo en los ejemplos 40, 134 
y 287; los anillos que comprenden 2 heteroátomos en el anillo en los ejemplos 49, 
95 y 135 y anillos que comprenden 3 heteroátomos en el anillo en los ejemplos 35, 
144 y 158. Los átomos de nitrógeno como heteroátomos en el anillo en R14 están 
presentes en los ejemplos 40, 135 y 287. Los átomos de oxígeno como 
heteroátomos del anillo se encuentran sustentados en los ejemplos 38, 49 y 159. 
Finalmente, los átomos de azufre como heteroatomos encuentran su soporte en  
los ejemplos 54, 144 y 151. 
 
Finalmente, se resalta que la expresión "uno o más" en la frase "uno o más 
sustituyentes idénticos o diferentes R20" se ha restringido de "uno a tres". Estos 
tres sustituyentes se encuentran presente en los ejemplos 164 y 297. 

 
- Teniendo en cuenta las restricciones anteriores, la definición de los grupos R15 y 

R18 no se producen. Por lo tanto, dichos sustituyentes no se incluyen en esta 
oportunidad.   
 

- En la primera parte de la definición de los grupos R16 y R17, el (C3-C7)cicloalquilo 
y (C3-C7)cicloalquilo-(C1-C4)-alquilo no se incluyen en esta oportunidad. Por su 
parte, el soporte para incluir el hidrógeno se encuentra en el ejemplo 289, y el (C1-
C3)-alquilo (metilo, etilo, propilo, isopropil) se encuentra soportado en el ejemplo 
279. 
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- En la segunda parte de la definición de los grupos R16 y R17, que se refiere al 
caso en que los dos grupos junto con el átomo nitrógeno que los lleva forman un 
anillo, se han omitido las opciones nitrógeno y azufre. Es decir, esta definición 
ahora hace referencia a “los grupos R16 y R17, junto con el átomo de nitrógeno 
que los porta, forman un heterociclo monocíclico saturado de 5 miembros a 6 
miembros que, además del átomo de nitrógeno que porta R16 y R17, comprende 0 
ó 1 átomos de oxigeno adicionales a los heteroátomos de anillo.” Esta definición 
resultante se apoya en ejemplos 25, 28 y 75, en el que el anillo es un anillo de 
pirrolidina, piperidina y el anillo de morfolina y por lo tanto un anillo saturado 
monocíclico de 5 miembros o 6 miembros que comprende 0 o 1 átomo de oxígeno 
como más anillo heteroátomo. En los ejemplos, éste anillo está sustituido. 

 
- En la definición del grupo R19 se ha restringido a hidrogeno y metil, etil, propil, 

isopropil, butil, secbutil, isobutil, terbutil.  El soporte para estas opciones se 
encuentran en los 181 y 306. 

 
- En la definición del grupo R20, no se incluye en esta oportunidad.  

 
- En la definición del grupo Het3 puede la expresión Het3 es un heterociclo 

aromático, monocíclico o bicíclico de 5 miembros, 6 miembros o 9 miembros que 
comprende 1 ó 2 heteroátomos de anillo iguales o diferentes seleccionados de la 
serie que consiste en nitrógeno, oxígeno y azufre, esta soportada de la siguiente 
manera: 
 Un anillo de 5 miembros que representa Het3 está presente en los ejemplos 

70 y 73. 
 Un anillo de 6 miembros en los ejemplos 47 y 89. 
 Un anillo de 9 miembros en el ejemplo 124 
 Un anillo monocíclico está presente en el ejemplo 70. 
 Un anillo bicíclico en el ejemplo 124.  
 Anillos con 1 heteroátomo del anillo están presentes en los ejemplos 15 y 

47. 
 Los anillos con 2 heteroátomos de anillo en los ejemplos 65, 89 y 124. 
 Los átomos de nitrógeno como heteroátomos del anillo en R14 están 

presentes en los ejemplos 15 y 70. 
 Átomos de oxígeno como heteroatomos del anillo en los ejemplos 65 y 78. 
 Átomos de azufre como heteroátomos del anillo en los ejemplos 73 y 124. 

 
 

• Las nuevas reivindicaciones 4 a 6 ahora son las actuales reivindicaciones 2 a 4.} 
 

• La definición genérica de los compuestos en las reivindicaciones actuales 7 y 8, se 
mantienen en las nuevas reivindicaciones 5 y 6, en línea con la definición de la nueva 
reivindicación 1. 

 
• Las antiguas reivindicaciones 9 a 20 corresponden a las nuevas reivindicaciones 7 a 

18.  
 

• La antigua reivindicación 23, la cual ésta dirigida a una composición farmacéutica, 
ahora es la reivindicación 19.   
 

• Finalmente, en esta oportunidad no se incluyen las reivindicaciones relacionadas con 
el procedimiento. En consecuencia, las antiguas reivindicaciones 21 y 22 no se 
incluyen.  
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Por favor tener en cuenta que dado que en parte puede no ser evidente, a partir de los 
nombres químicos sistemáticos de los compuestos en los ejemplos de la presente solicitud, 
cual grupo alquilo está presente en términos de la definición actual, y que incluso los 
nombres químicos sistemáticos pueden ser engañosos en este sentido, a continuación se 
esboza la determinación del grupo alquilo por medio de algunos ejemplos: 
 

• El compuesto del ejemplo 202, que soporta un grupo secbutilo, que es ácido 2-((S)-2-
fenil-cromen-6-iloxi)-tiazol-5-carboxílico ((1S,2S)-2-hidroxi-1-hidroximetil-propil)-
amida. La parte “2-hidroxi-1-hidroximetil-propil” unido al grupo-carboxilato de amida, 
es un grupo alquilo sustituido que representa el grupo R5 y R6 en el grupo R5-N(R6)-
C(O)-, que a su vez en R2, representa los compuestos de la fórmula I, que tiene la 
siguiente fórmula (se omite la estereoquímica): 

 
 

El grupo propilo unido al átomo de nitrógeno de la amida, que se produce en el 
nombre sistemático, son los tres átomos de carbono numerados 1, 2 y 3. Además de 
un sustituyente hidroxi en la posición 2, existe en la posición 1 del grupo propilo que 
lleva un grupo metilo sustituido por un grupo hidroxi. Cuando se determina el grupo 
alquilo como un todo que representa R5 y a R6, el grupo propilo y el grupo metilo 
sustituidos unidos a él se combinan, y el grupo resultante es un grupo secbutilo que  
cuenta con cuatro átomos de carbono, que en su posición 2 se encuentra unido el 
átomo de nitrógeno del grupo R5-N(R6)C(O)-. 

 
• El compuesto del ejemplo 197, que soporta un grupo isobutilo, es ácido (S)-3-metil-2-

{[2- ((S)-2-fenil-croman-6-iloxi)-tiazol-5-carbonil]-amino} butírico. El resto de ácido 3-
metil-butírico unido al grupo carboxamida, que también es un grupo alquilo sustituido 
representa el grupo R5 y R6 en el grupo R5-N(R6)-C(O)-, tiene la siguiente fórmula 
(se omite la estereoquímica): 

 

 
 

Los átomos de carbono del resto de ácido butírico, que es el grupo de más alto rango 
en la nomenclatura sistemática, y por lo tanto domina el nombre, son los cuatro 
átomos de carbono numerado 1, 2, 3 y 4. Para la determinación del grupo alquilo en 
términos de la definición de los compuestos de la presente solicitud, el grupo ácido 
carboxílico COOH no se considera, ya que es un sustituyente R10 en un grupo alquilo 
que representa R5/R6. El grupo alquilo en su conjunto se compone de átomos de 
carbono 2, 3 y 4 y el grupo metilo unido al átomo de carbono 3. El grupo resultante  es 
un grupo isobutilo  (resaltado en negrilla), el cual cuenta con cuatro átomos de 
carbono; en su posición 1 se encuentra el átomo de nitrógeno del grupo R5-N(R6)-
C(O)- y el grupo ácido carboxílico que representa un sustituyente R10 están unidos. 

 
• El compuesto del ejemplo 238, que soporta un grupo isohexilo, es ácido 4-metil-2-

({[2-((S)-2-fenil-croman-6-iloxi)-tiazol-5-carbonil] amino}-metil) pentanoico. El resto de 
ácido 4-metil-pentanoico, que está vinculado a través de un grupo metilo (resaltado en 
negrilla en el nombre) para el grupo carboxamida, y a su vez es un grupo alquilo 
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sustituido, representa el grupo R5/R6 en el grupo R5-N(R6)-C(O)-, tiene la siguiente 
fórmula (se omite la estereoquímica): 

 

 
 
 

Los átomos de carbono del resto de ácido pentanoico, que domina al nombre 
sistemático, son cinco átomos de carbono numerados 1, 2, 3, 4 y 5. Tal como en el 
segundo ejemplo, el grupo ácido carboxílico COOH no se considera, ya que es un 
sustituyente R10 en un grupo alquilo que representa R5/R6. El grupo alquilo en su 
conjunto se compone de átomos de carbono 2, 3, 4 y 5, y el grupo metilo ésta unido al 
átomo de carbono 4 del resto del ácido pentanoico. El grupo resultante  es un ácido 
pentanoico  ligado al grupo carboximida, y el grupo metilo (resaltado en negrilla) a 
través del resto del ácido pentanoico, el cual es un grupo carboximida. El grupo 
resultante de 6 átomos, el cual es un grupo isohexil (resaltado en negrilla en la 
formula), cuenta en su posición 1 el átomo de nitrógeno del grupo R5-N(R6)-C(O)- y el 
grupo ácido carboxílico que representa un sustituyente R10 están unidos. 
 

Por último, a fin de ilustrar la denominación de los grupos alquilo, se cita parte de la 
descripción de la presente solicitud (página 9, líneas 5 a 15). Allí se incluyen todos los 
posibles isómeros del grupo alquilo.  
 

“Dependiendo de la respectiva definición, el número de átomos de carbono en un grupo alquilo 
puede ser 1, 2, 3, 4, 5 ó 6, ó 1, 2, 3 ó 4, ó 1, 2 ó 3, ó 1 ó 2, ó 1. Son ejemplos de alquilo, 
metilo, etilo, propilo que incluye n-propilo e isopropilo, butilo incluyendo n-butilo, sec-butilo, 
isobutilo y terc-butilo, pentilo incluyendo n-pentilo, 1-metilbutilo, isopentilo, neopentilo y terc-
pentilo, y hexilo incluyendo n-hexilo, 3,3-dimetilbutilo e isohexilo. Algunos ejemplos de grupos 
alquil-O son metoxi, etoxi, n-propoxi, isopropoxi, n-butoxi, isobutoxi, terc-butoxi, n-pentoxi. Son 
ejemplos de alquil-S(O)n-, metilsulfanil- (CH3-S-), metanosulfinil- (CH3-S(O)-), metanosulfonil 
(CH3-S(O)2-), etilsulfanil- (CH3-CH2-S-), etanosulfinil- (CH3-CH2-S(O)-), etanosulfonil 
(CH3-CH2-S(O)2-), 1-metiletilsulfanil- ((CH3)2CH-S-), 1-metiletanosulfinil- ((CH3)2CH-S(O)-), 1-
metiletanosulfonil ((CH3)2CH-S(O)2-)” 

 
 
Teniendo en cuenta lo anterior, es posible determinar que el pliego reivindicatorio es claro y 
conciso, cumpliendo así con los requerimientos del Artículo 30 de la Decisión 486. 
 
Por lo tanto, se solicita atentamente tener en cuenta este nuevo pliego reivindicatorio para el 
análisis de patentabilidad, toda vez que no implica una ampliación de la materia inicialmente 
solicitada y además permite superar las objeciones comunicadas por el examinador. 
 

 
3. Examen de patentabilidad 

 
Para la evaluación de este requerimiento el examinador citó los documentos D1: 
WO03/006452, así como el documento D2: WO02/32883. 
 
 

3.1. Nivel inventivo 
 
El examinador ha objetado el nivel inventivo de la presente solicitud en vista de los 
documentos D1 (WO 03/006452) y D2 (WO 02/32883). A continuación se muestran no solo 
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las diferencias estructurales entre los compuestos de la presente solicitud y el arte previo, 
sino también que en dichos documentos no se presenta información o sugerencia que 
conlleve a una persona del oficio normalmente versada en la materia a obtener los 
compuestos de la presente invención.  
 
En primer lugar, el examinador ha considerado que el documento D1 es el arte previo más 
cercano a la presente invención. Este documento se refiere a inhibidores del mecanismo de 
intercambio de sodio/calcio de la siguiente fórmula, 
 

   [Figura 1] 
 
 
en el que el grupo R1 es -(CH2)nNR4R7 o uno de los siguientes grupos: 
 

  [Figura 2] 
 
 
Por su parte, el documento D2, se refiere a los inhibidores del mecanismo de intercambio 
sodio/calcio, de la siguiente fórmula: 
 

   [Figura 3] 
 
en el que el grupo  
 

  [Figura 4] 
 
que entre otros, puede contener un anillo de tiazolidina (marcada con una flecha).  
 
En vista de lo anterior, afirma el examinador que una persona normalmente versada en la 
materia estaría motivada a introducir en los compuestos de D1 del anillo de tiazol sustituido 
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por el grupo R2, que es característica la fórmula I la presente invención, y por lo tanto los 
compuestos de la presente invención serían obvios.  
 
Sin embargo, en vista de las diferencias estructurales entre los compuestos de D1, los 
compuestos de D2 y los compuestos de la presente invención, se considera que la presente 
solicitud cuenta con nivel inventivo en vista del documento D1 solo o en combinación con D2.  
Se considera que una persona del oficio normalmente versada en la materia solo lograría 
obtener los compuestos de la presente solicitud, si éste tratara de resolver el problema de 
preparar otros inhibidores del mecanismo de intercambio de sodio/calcio. Éste problema ha 
sido resuelto por los compuestos de la presente invención, ya que es evidente a partir de los 
datos farmacológicos que están presentes en la Tabla 1 de la descripción que para todos los 
compuestos ejemplificados, así como en las Tablas 2 y 3 para una parte de ellos, que dichos 
compuestos tienen nivel inventivo.  
 
En los compuestos de D1, el grupo R1 puede ser -(CH2)nNR4R7, en el que R4 y R7 son 
hidrogeno, alquilo inferior e hidroxialquilo inferior, y los tres grupos cíclicos específicos 
mostrados en la reivindicación 1 de D1. El hecho que en D1 se enumeren tres grupos cíclicos 
específicos denotaciones de R1, significa para una persona del oficio normalmente versada 
en la materia que es posible una inhibición del mecanismo de intercambio sodio/calcio.  
Es de resaltar que la reivindicación 1 de D1 no contiene una definición más amplia del grupo 
R1, como por ejemplo "un grupo carbocíclico o heterocíclico de 5 miembros o 6 miembros", 
ni D1 contiene ningún otro indicio de que el grupo R1 se puede generalizar más allá de las 
definiciones presentes en dicha reivindicación. 
 
Es decir, para una persona del oficio normalmente versada en la materia, la divulgación de 
D1 con respecto a R1 es la limitación de las definiciones que se muestran en la reivindicación 
y las modificaciones menores de los mismos.  En consecuencia, una persona del oficio 
normalmente versada en la materia no esperaría que los compuestos de esta clase 
estructural, que contienen otro sistema de anillo en la posición de R1 en lugar de los anillos 
se muestran en la reivindicación de D1, tales como el anillo de tiazol sustituido en los 
compuestos de la presente invención, fueran activos como inhibidores del mecanismo de 
intercambio de sodio/calcio. La actividad inhibidora probada de los compuestos de la 
presente invención por lo tanto es sorprendente, y corrobora la presencia de una actividad 
inventiva sobre D1.  
 
Esto se aplica aún más para el grupo R2 de los compuestos de la presente invención, el cual  
está unido al anillo de tiazol que corresponde a R1 en D1, el cual es estructuralmente 
diferente de los grupos presentes en los anillos que representan R1 en D1. Adicionalmente, 
ninguno de los grupos R5, R6, R15 y R16NH- dentro de los anillos del grupo R1 en D1, que 
tienen los siguientes significados, 
 
 R5 es H, alcoxi menor, -CF3, -NH2, o CN 
 R6 es –NO2, -NR14R19, -CF3 o 

|   
 

R8 y R16 son independientes de H o acilo 
R15 es H o NH2, 
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son iguales o están relacionados con las denotaciones de R2 de la presente solicitud, como 
por ejemplo los grupos R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C (O) -NH-CH2- o R7-S(O)2-NH-
CH2-. De otra parte, con respecto a la introducción del anillo de tiazol en el la estructura 
general, y también en relación con los significados del grupo R2 los compuestos de la 
presente invención, no puede ser considerada como obvia con respecto a D1. 
 
De igual manera, los compuestos reivindicados en la presente solicitud no pueden ser 
considerados obvios con respecto al documento D2, o una combinación del arte previo.  
  
En primer lugar, se considera que la estructura de los compuestos de D2, es completamente 
diferente de la de los compuestos de D1 y  a los de la presente invención. Además de otras 
características diferentes, los compuestos de D2 también carecen del átomo de oxígeno que 
se une a través del anillo de tiazol, en los compuestos de la presente invención y el grupo R1 
en los compuestos de D1 que están unidos a un anillo de benceno. El anillo de piperazina y 
el anillo de tiazolidina en las dos definiciones de R3 en D1 (arriba ilustrados), están unidos al 
anillo de benceno a través de los grupos -(CH2)n- y -(CH2)m-, respectivamente. En vista de 
estas diferencias estructurales, una persona del oficio normalmente versada en la materia 
que hubiese decido trabajar con las estructuras de los compuestos de la presente invención y 
con los divulgados en D1, no habría tenido ninguna sugerencia a partir de D2 de cómo 
modificar dichos compuestos ya que generalmente no se espera que los restos estructurales 
favorables en una clase de compuestos puedan ser completamente favorables en diferentes 
clases de compuestos.  
 
Un una persona del oficio normalmente versada en la materia, que se encuentre en la 
búsqueda de anterioridades a fin de obtener motivación alguna para modificar sus 
compuestos, no combinaría D1 y D2  teniendo en cuenta que los compuestos de la presente 
invención no son evidentes a través de una combinación de D1 y D2. 
 
Por otra parte, se resalta otra diferencia estructural entre el anillo de tiazolidina en la 
denotación de R3 en D2 (el cual está marcado con una flecha en la figura 4 del presente 
memorial) y el anillo de tiazol sustituido en los compuestos de la presente invención. Incluso, 
si una persona del oficio normalmente versada en la materia considerara D2, la divulgación 
del anillo de tiazolidina en D2 unido a través del grupo -(CH2)m- de ninguna manera sugiere el 
introducir en los compuestos de D1 un anillo de tiazol unido a través de un átomo de 
oxígeno. El anillo tiazolidina en los compuestos de D2 es un grupo totalmente saturado, 
mientras que la característica anillo de tiazol de los compuestos de la presente invención es 
un grupo aromático con un sistema deslocalizado de seis electrones pi, que comprende dos 
dobles enlaces dentro del anillo y una par de electrones del átomo de azufre.  
 
Es así que las diferencias fundamentales en las propiedades y reactividades de anillos 
saturados o parcialmente insaturados, tales como ciclohexano y ciclohexeno, por una parte, y 
los anillos aromáticos, tales como benceno, por otro lado, son conocimientos básicos para 
todas las personas del oficio normalmente versadas en la materia. Adicionalmente, en vista 
de la divulgación de un anillo de tiazolidina saturada en D2, ninguna persona del oficio 
normalmente versada en la materia estaría motivada a introducir un ciclo tiazol aromático  en 
los compuestos de D1.  
 
Puesto que también en el otra de las definiciones de R3 en D1, como se ha mencionado 
previamente, un anillo de piperazina saturado está presente, una persona del oficio que 



 
 

Página 11 de 12 
 

trabajara con los compuestos como los de D2, en el mejor de los casos llegaría a la 
conclusión de que en aquellos compuestos heterociclos saturados pueden estar presentes 
en la posición respectiva de la molécula, pero no un heterociclo aromático puede estar 
presente en los compuestos de otra clase. 
 
Además, de manera similar, como se ha discutido anteriormente, con respecto a la diferencia 
entre el grupo R2 en los compuestos de la presente invención y los grupos R5, R6, R15 y 
R16NH en los compuestos de D1, se enfatiza que el grupo COOR6 en el anillo de tiazolidina 
en los compuestos de D2, en los que R6 aparentemente es hidrógeno y alquilo, es 
estructuralmente diferente de las definiciones del grupo R2 en los compuestos de la presente 
invención. Es decir, ninguna de las denotaciones es igual ni estrechamente relacionada con 
los grupos R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- o R7-S(O)2-NH-CH2-, y por lo 
tanto es posible afirmar que los compuestos reivindicados en la presente solicitud cumplen 
con el requisito de nivel inventivo.  
 
En conclusión, una persona del oficio normalmente versada en la materia no tendría 
motivación para combinar las enseñanzas de los documentos D1 y D2 aun cuando se 
busque motivación alguna de cómo modificar compuestos de una de las dos clases 
estructurales, toda vez que el documento D1 provee una divulgación limitada en relación con 
el grupo R1 en D1 y de las diferencias estructurales sustanciales de las características 
estructurales interesadas. 
 
En vista de lo anterior, es posible determinar que con el fin de llegar a los compuestos 
reivindicados en la presente solicitud, el examinador ha realizado un análisis ex post facto. 
Se resalta que en el numeral 2.13.6.3, relacionado con el análisis en retrospectivo o hindsight 
de la Guía para Examen de Solicitudes de Patente de Invención y Modelo de Utilidad 
publicado por su Despacho, se establece lo siguiente:  
 

“El examinador de patentes debe evitar el uso de un análisis ex post facto de este tipo. Es 
decir, el estado de la técnica se debe examinar sin el beneficio del conocimiento ofrecido 
retrospectivamente por la invención reivindicada. La indicación o la sugerencia que permita 
llegar a la invención reivindicada deben proceder del estado de la técnica o de los 
conocimientos generales de la persona del oficio normalmente versada en la materia, y no 
basarse en la divulgación del solicitante”. 
[subrayado fuera del texto] 

 
Es decir, se considera que el examinador estuvo motivado a combinar los documentos del 
estado de la técnica aun cuando las probabilidades razonables de éxito como resultado de tal 
combinación de sugerencias del estado de la técnica, consideradas colectivamente, eran 
mínimas por no decir nulas.  
 
Por último, aunque se reconoce la Soberanía y Autonomía de la Jurisdicción para tomar 
decisiones en el ámbito de la Propiedad Industrial, si se considera un antecedente relevante 
mencionar que en El informe de Búsqueda Internacional (ISR) y el Informe Preliminar 
Internacional sobre la Patentabilidad (IPRP) que se han establecido para la solicitud PCT 
citan al documento D1 que el examinador ha considerado como el estado de la técnica 
anterior más cercano en la objeción de nivel inventivo de la presente solicitud. El documento 
D1 también se menciona en la sección "Referencias citadas" en la portada de la patente 
europea concedida no. EP 2567958 B1, es decir, la patente concedida sobre la solicitud de 
prioridad de la presente solicitud, y no había sido mencionada por el examinador Europeo en 
el procedimiento de concesión. En el caso de la aplicación corresponden en los EE.UU., el 
documento D1 y D2 se presentó por el solicitante para que fuesen consideradas por el 



 
 

Página 12 de 12 
 

examinador; no obstante, el examinador no hace referencia a las mismas en el examen 
correspondiente.  Estas referencias se enumeran la sección "Referencias citadas" en la 
página de la cubierta de la patente US no. 8912224. 
 
Por lo tanto, se resalta que la presente solicitud ya ha sido concedida como patente en 
Estados Unidos y España, a pesar de tener como arte previo el documento D1 citado por el 
examinador.  
 

4. Conclusión 
 
Teniendo en cuenta las modificaciones introducidas en esta oportunidad y los argumentos 
que se presentan, es posible establecer que las reivindicaciones cumplen con los 
requerimientos de la Decisión 486. 
 
 

5. Anexos 
 

• Nuevo pliego reivindicatorio conformado por diecinueve (19) reivindicaciones. 
• Informe Preliminar Internacional sobre la Patentabilidad (IPRP) y su respectiva 

traducción al idioma Español.  
• Patente Europea Concedida EP 2567958 B1 
• Patente de Estados Unidos Concedida US 8,912,224 B2 
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REIVINDICACIONES MODIFICADAS CON LA RESPUESTA 
AL EXAMEN DE FONDO (OFICIO 11124)  

EXPEDIENTE NO. 14 075065 
 

1.  Un compuesto de la fórmula I, en cualquiera de sus formas esteroisoméricas o una 

mezcla de formas estereoisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, 

O

O

N

S

Ar R4 R3

R2

I

 
 

en donde  

 

Ar se selecciona de la serie que consiste en fenilo, tiofenilo, piridinilo y pirazinilo, estando 

todos no sustituidos o sustituidos con uno o dos sustituyentes R1 iguales o diferentes; 

 

R1 se selecciona de la serie que consiste en halógeno, metil, etil, propil, isopropil, HO, metil-

O, etil-O, propil-O e isopropil-O;  

 

R2 se selecciona de la serie que consiste en R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-

NH-CH2- y R7-S(O)2-NH-CH2-; 

 

R3 se selecciona de la serie que consiste en hidrógeno, halógeno, metilo, etilo, propilo e 

isopropil;  

 

R4 es hidrógeno o uno o dos sustituyentes iguales o diferentes seleccionados de la serie 

que consiste en halógeno, metil y etil; 

 

R5 y R6 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, butil, secbutil, isobutil, terbutil, isopentil, neopentil, 

terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-

butil, 1,2,2-trimetil-propil, y cicloalquilo-(C3-C7), en donde metil, etil, propil, isopropil, butil, 

secbutil, isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-

metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-propil, está no sustituido 

o sustituido con uno a tres sustituyentes R10 iguales o diferentes, y cicloalquilo-(C3-C7) está 

no sustituido o sustituido con uno o dos sustituyentes R11 iguales o diferentes, o los grupos 

R5 y R6, junto con el átomo de nitrógeno que los porta, forman un heterociclo saturado 

monocíclico de 5 miembros y 6 miembros que, además del átomo de nitrógeno que porta 

R5 y R6, comprende 0 ó 1 heteroátomo de anillo adicionales seleccionados de la serie que 

consiste en nitrógeno y oxígeno, y que está no sustituido o sustituido con uno a tres 

sustituyentes R12 iguales o diferentes; 
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R7 se selecciona de la serie que consiste en metil, etil, propil, isopropil, butil, secbutil, 

isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-metil-butil, 

isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-propil y Het3, en donde metil, etil, 

propil, isopropil, butil, secbutil, isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-

propil, 1-etil-propil, 2-metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-

propil está no sustituido o sustituido con uno a dos sustituyentes R10 iguales o diferentes y 

Het3 está no sustituido o sustituido con uno a tres sustituyentes R13 iguales o diferentes; 

 

R10 se selecciona de la serie que consiste en R14, flúor, HO-, metil-O, etil-O, propil-O , 

isopropil-O, (HO)2P(O)-O-, R16-N(R17)- y R19-O-C(O)-; 

 

R11 y R12 se seleccionan independientemente el uno del otro de la serie que consiste en 

metil, etil, propil, isopropil, HO-metil-, HO-etil, R16-N(R17)-metil, R16-N(R17)-etil, flúor, 

HO-, oxo, y  R16-N(R17)- ; 

 

R13 se selecciona de la serie que consiste en halógeno, metil, etil, propil, isopropil, butil, 

secbutil, isobutil, terbutil, metil-O, etil-O, y R16-N(R17)-; 

 

R14 es un anillo monocíclico o bicíclico de 3 miembros, 5 miembros, 6 miembros, 8 

miembros o 9 miembros que está saturado, parcialmente insaturado o es aromático y 

comprende 0, 1, 2 ó 3 heteroátomos de anillo iguales o diferentes seleccionados de la serie 

que consiste en nitrógeno, oxígeno y azufre, y que están no sustituidos o sustituidos con 

uno a tres sustituyentes R20 iguales o diferentes; 

 

R16 y R17 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, o los grupos R16 y R17, junto con el átomo de 

nitrógeno que los porta, forman un heterociclo monocíclico saturado de 5 miembros a 6 

miembros que, además del átomo de nitrógeno que porta R16 y R17, comprende 0 ó 1 

átomos de oxigeno adicionales al heteroátomo del anillo. 

 

R19 se selecciona de la serie que consiste en hidrógeno, metil, etil, propil, isopropil, butil, 

secbutil, isobutil, y terbutil.   

 

R20 se selecciona de la serie que consiste en hidrógeno, metil, etil, propil, isopropil, 

cicloalquilo-(C3-C6), HO, oxo, metil-O, etil-O, propil-O, isopropil-O, R16-N(R17)- y NC; 

 

Het3 es un heterociclo aromático, monocíclico o bicíclico de 5 miembros, 6 miembros o 9 

miembros que comprende 1 ó 2 heteroátomos de anillo iguales o diferentes seleccionados 

de la serie que consiste en nitrógeno, oxígeno y azufre;  

 

en donde todos los grupos alquilo, independientemente de otros sustituyentes cualesquiera 
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que puedan estar presentes en un grupo alquilo, pueden estar sustituidos con uno o más 

sustituyentes de flúor. 

 

2.  Un compuesto de la fórmula I, en cualquiera de sus formas estereoisoméricas o una 

mezcla de formas esteroisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, de acuerdo con la reivindicación 1, que es un compuesto de la 

fórmula Ie. 

R4

R2

R3
O

O

N

S

Ar Ie
 

 

en donde  

 

Ar se selecciona de la serie que consiste en fenilo, tiofenilo, piridinilo y pirazinilo, estando 

todos no sustituidos o sustituidos con uno o dos sustituyentes R1 iguales o diferentes; 

 

R1 se selecciona de la serie que consiste en halógeno, metil, etil, propil, isopropil, HO, metil-

O, etil-O, propil-O e isopropil-O;  

 

R2 se selecciona de la serie que consiste en R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-

NH-CH2- y R7-S(O)2-NH-CH2-; 

 

R3 se selecciona de la serie que consiste en hidrógeno, halógeno, metilo, etilo, propilo e 

isopropil;  

 

R4 es hidrógeno o uno o dos sustituyentes iguales o diferentes seleccionados de la serie 

que consiste en halógeno, metil y etil; 

 

R5 y R6 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, butil, secbutil, isobutil, terbutil, isopentil, neopentil, 

terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-

butil, 1,2,2-trimetil-propil, y cicloalquilo-(C3-C7), en donde metil, etil, propil, isopropil, butil, 

secbutil, isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-

metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-propil, está no sustituido 

o sustituido con uno a tres sustituyentes R10 iguales o diferentes, y cicloalquilo-(C3-C7) está 

no sustituido o sustituido con uno o dos sustituyentes R11 iguales o diferentes, o los grupos 

R5 y R6, junto con el átomo de nitrógeno que los porta, forman un heterociclo saturado 

monocíclico de 5 miembros y 6 miembros que, además del átomo de nitrógeno que porta 

R5 y R6, comprende 0 ó 1 heteroátomo de anillo adicionales seleccionados de la serie que 

consiste en nitrógeno y oxígeno, y que está no sustituido o sustituido con uno a tres 

sustituyentes R12 iguales o diferentes; 
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R7 se selecciona de la serie que consiste en metil, etil, propil, isopropil, butil, secbutil, 

isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-metil-butil, 

isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-propil y Het3, en donde metil, etil, 

propil, isopropil, butil, secbutil, isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-

propil, 1-etil-propil, 2-metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-

propil está no sustituido o sustituido con uno a dos sustituyentes R10 iguales o diferentes y 

Het3 está no sustituido o sustituido con uno a tres sustituyentes R13 iguales o diferentes; 

 

R10 se selecciona de la serie que consiste en R14, flúor, HO-, metil-O, etil-O, propil-O , 

isopropil-O, (HO)2P(O)-O-, R16-N(R17)- y R19-O-C(O)-; 

 

R11 y R12 se seleccionan independientemente el uno del otro de la serie que consiste en 

metil, etil, propil, isopropil, HO-metil-, HO-etil, R16-N(R17)-metil, R16-N(R17)-etil, flúor, 

HO-, oxo, y  R16-N(R17)- ; 

 

R13 se selecciona de la serie que consiste en halógeno, metil, etil, propil, isopropil, butil, 

secbutil, isobutil, terbutil, metil-O, etil-O, y R16-N(R17)-; 

 

R14 es un anillo monocíclico o bicíclico de 3 miembros, 5 miembros, 6 miembros, 8 

miembros o 9 miembros que está saturado, parcialmente insaturado o es aromático y 

comprende 0, 1, 2 ó 3 heteroátomos de anillo iguales o diferentes seleccionados de la serie 

que consiste en nitrógeno, oxígeno y azufre, y que están no sustituidos o sustituidos con 

uno a tres sustituyentes R20 iguales o diferentes; 

 

R16 y R17 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, o los grupos R16 y R17, junto con el átomo de 

nitrógeno que los porta, forman un heterociclo monocíclico saturado de 5 miembros a 6 

miembros que, además del átomo de nitrógeno que porta R16 y R17, comprende 0 ó 1 

átomos de oxigeno adicionales al heteroátomo del anillo. 

 

R19 se selecciona de la serie que consiste en hidrógeno, metil, etil, propil, isopropil, butil, 

secbutil, isobutil, y terbutil.   

 

R20 se selecciona de la serie que consiste en hidrógeno, metil, etil, propil, isopropil, 

cicloalquilo-(C3-C6), HO, oxo, metil-O, etil-O, propil-O, isopropil-O, R16-N(R17)- y NC; 

 

Het3 es un heterociclo aromático, monocíclico o bicíclico de 5 miembros, 6 miembros o 9 

miembros que comprende 1 ó 2 heteroátomos de anillo iguales o diferentes seleccionados 

de la serie que consiste en nitrógeno, oxígeno y azufre;  

 

en donde todos los grupos alquilo, independientemente de otros sustituyentes cualesquiera 
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que puedan estar presentes en un grupo alquilo, pueden estar sustituidos con uno o más 

sustituyentes de flúor. 

 

3.  Un compuesto de la fórmula I, en cualquiera de sus formas esteroisoméricas o una 

mezcla de formas estereoisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, de acuerdo con cualquiera de las reivindicaciones 1 a 2, en donde 

R2 se selecciona de la serie que consiste en R5-N(R6)-C(O)- y R5-N(R6)-CH2-. 

 

4.  Un compuesto de la fórmula I, en cualquiera de sus formas esteroisoméricas o una 

mezcla de formas estereoisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, de acuerdo con cualquiera de las reivindicaciones 1 a 2, en donde 

R2 se selecciona de la serie que consiste en R7-C(O)-NH-CH2- y R7-S(O)2-NH-CH2-. 

 

5.  Un compuesto de la fórmula I, en cualquiera de sus formas estereoisoméricas o una 

mezcla de formas esteroisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, de acuerdo con cualquiera de las reivindicaciones 1 a 3, que es 

un compuesto de la fórmula Ie.  

R4

R2

R3
O

O

N

S

Ar Ie
 

en donde  

 

Ar se selecciona de la serie que consiste en fenilo, tiofenilo, piridinilo y pirazinilo, estando 

todos no sustituidos o sustituidos con uno o dos sustituyentes R1 iguales o diferentes; 

 

R1 se selecciona de la serie que consiste en halógeno, metil, etil, propil, isopropil, HO, metil-

O, etil-O, propil-O e isopropil-O;  

 

R2 se selecciona de la serie que consiste en R5-N(R6)-C(O)-, y R5-N(R6)-CH2-; 

 

R3 se selecciona de la serie que consiste en hidrógeno, halógeno, metilo, etilo, propilo e 

isopropil;  

 

R4 es hidrógeno o uno o dos sustituyentes iguales o diferentes seleccionados de la serie 

que consiste en halógeno, metil y etil; 

 

R5 y R6 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, butil, secbutil, isobutil, terbutil, isopentil, neopentil, 

terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-

butil, 1,2,2-trimetil-propil, y cicloalquilo-(C3-C7), en donde metil, etil, propil, isopropil, butil, 

secbutil, isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-
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metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-propil, está no sustituido 

o sustituido con uno a tres sustituyentes R10 iguales o diferentes, y cicloalquilo-(C3-C7) está 

no sustituido o sustituido con uno o dos sustituyentes R11 iguales o diferentes;  

 

R10 se selecciona de la serie que consiste en R14, flúor, HO-, metil-O, etil-O, propil-O , 

isopropil-O, (HO)2P(O)-O-, y R16-N(R17)-; 

 

R11 se selecciona de la serie que consiste en metil, etil, propil, isopropil, HO-metil-, HO-etil, 

R16-N(R17)-metil, R16-N(R17)-etil, flúor, HO-, y  R16-N(R17)- ; 

 

R14 es un anillo monocíclico o bicíclico de 3 miembros, 5 miembros, 6 miembros, 8 

miembros o 9 miembros que está saturado, parcialmente insaturado o es aromático y 

comprende 0, 1, 2 ó 3 heteroátomos de anillo iguales o diferentes seleccionados de la serie 

que consiste en nitrógeno, oxígeno y azufre, y que están no sustituidos o sustituidos con 

uno a tres sustituyentes R20 iguales o diferentes; 

 

R16 y R17 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, o los grupos R16 y R17, junto con el átomo de 

nitrógeno que los porta, forman un heterociclo monocíclico saturado de 5 miembros a 6 

miembros que, además del átomo de nitrógeno que porta R16 y R17, comprende 0 ó 1 

átomos de oxigeno adicionales al heteroátomo del anillo. 

 

R20 se selecciona de la serie que consiste en hidrógeno, metil, etil, propil, isopropil, 

cicloalquilo-(C3-C6), HO, oxo, metil-O, etil-O, propil-O, isopropil-O, R16-N(R17)- y NC; 

 

en donde todos los grupos alquilo, independientemente de otros sustituyentes cualesquiera 

que puedan estar presentes en un grupo alquilo, pueden estar sustituidos con uno o más 

sustituyentes de flúor. 

 

6.  Un compuesto de la fórmula I, en cualquiera de sus formas estereoisoméricas o una 

mezcla de formas esteroisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, de acuerdo con cualquiera de las reivindicaciones 1 a 3 y 5, que 

es un compuesto de la fórmula Ie.  

R4

R2

R3
O

O

N

S

Ar Ie
 

en donde  

 

Ar se selecciona de la serie que consiste en fenilo, tiofenilo, piridinilo y pirazinilo, estando 

todos no sustituidos o sustituidos con uno o dos sustituyentes R1 iguales o diferentes; 
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R1 se selecciona de la serie que consiste en halógeno, metil, etil, propil, isopropil, HO, metil-

O, etil-O, propil-O e isopropil-O;  

 

R2 se selecciona de la serie que consiste en R5-N(R6)-C(O)-, y R5-N(R6)-CH2-; 

 

R3 se selecciona de la serie que consiste en hidrógeno, halógeno, metilo, etilo, propilo e 

isopropil;  

 

R4 es hidrógeno o uno o dos sustituyentes iguales o diferentes seleccionados de la serie 

que consiste en halógeno, metil y etil; 

 

R5 y R6 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, butil, secbutil, isobutil, terbutil, isopentil, neopentil, 

terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-

butil, 1,2,2-trimetil-propil, y cicloalquilo-(C3-C7), en donde metil, etil, propil, isopropil, butil, 

secbutil, isobutil, terbutil, isopentil, neopentil, terpentil, 1,2-dimetil-propil, 1-etil-propil, 2-

metil-butil, isohexil, 1,2-dimetil-butil, 1,3-dimetil-butil, 1,2,2-trimetil-propil, está no sustituido 

o sustituido con uno a tres sustituyentes R10 iguales o diferentes, y cicloalquilo-(C3-C7) está 

no sustituido o sustituido con uno o dos sustituyentes R11 iguales o diferentes;  

 

R10 se selecciona de la serie que consiste en  flúor, HO-, metil-O, etil-O, propil-O , isopropil-

O, (HO)2P(O)-O-, y R16-N(R17)-.  

 

R11 se selecciona de la serie que consiste en metil, etil, propil, isopropil, HO-metil-, HO-etil, 

R16-N(R17)-metil, R16-N(R17)-etil, flúor, HO-, oxo, y  R16-N(R17)- ; 

 

R16 y R17 se seleccionan independientemente el uno del otro de la serie que consiste en 

hidrógeno, metil, etil, propil, isopropil, o los grupos R16 y R17, junto con el átomo de 

nitrógeno que los porta, forman un heterociclo monocíclico saturado de 5 miembros a 6 

miembros que, además del átomo de nitrógeno que porta R16 y R17, comprende 0 ó 1 

átomos de oxigeno adicionales al heteroátomo del anillo. 

 

en donde todos los grupos alquilo, independientemente de otros sustituyentes cualesquiera 

que puedan estar presentes en un grupo alquilo, pueden estar sustituidos con uno o más 

sustituyentes de flúor. 
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7.  Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 

6, que se selecciona de la serie que consiste en: 

[2-(2-Oxo-imidazolidin-1-il)-etil]-amida del ácido 2-(2-o-tolil-croman-6-iloxi)-tiazol-5-

carboxílico, 

(2-Hidroxi-etil)-amida del ácido 2-(2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

Ciclopropilamida del ácido 2-(2-fenil-croman-6-iloxi)-tiazol-5-carboxílico, 

(2-Hidroxi-etil)-amida del ácido 2-((S)-2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

2-(2-Oxo-pirrolidin-1-il)-N-[2-(2-o-tolil-croman-6-iloxi)-tiazol-5-ilmetil]-acetamida, 

[2-(2-o-tolil-croman-6-iloxi)-tiazol-5-ilmetil]-amida del ácido isoxazol-5-carboxílico, 

Propilamida del ácido 2-(2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

(Isoxazol-5-ilmetil)-amida del ácido 4-metil-2-(2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

(2-Hidroxi-etil)-amida del ácido 2-[2-(5-fluoro-2-metil-fenilo)-croman-6-iloxi]-tiazol-5-

carboxílico, 

Propilamida del ácido 2-[2-(5-fluoro-2-metil-fenil)-croman-6-iloxi]-tiazol-5-carboxílico, 

mono-(2-{[2-((S)-2-o-tolil-croman-6-iloxi)-tiazol-5-carbonil]-amino}-etil) éster del ácido 

fosfórico, 

(6,7-Dihidro-5H-pirrolo[2,1-c][1,2,4]triazol-3-ilmetil)-amida del ácido 2-(2-fenil-croman-6-

iloxi)-tiazol-5-carboxílico, 

Propilamida del ácido 2-(2-fenil-croman-6-iloxi)-tiazol-5-carboxílico, 

(2-Cloro-piridin-4-ilmetil)-amida del ácido 2-(2-fenil-croman-6-iloxi)-tiazol-5-carboxílico, 

(1,5-Dimetil-1H-pirazol-4-ilmetil)-amida del ácido 2-(2-fenil-croman-6-iloxi)-tiazol-5-

carboxílico, 

[2-(2-Fenil-croman-6-iloxi)-tiazol-5-ilmetil]-amida del ácido 1,3,5-trimetil-1H-pirazol-4-

sulfónico, 

(2-Hidroxi-etil)-amida del ácido 2-((R)-2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico y  

[2-(2-Fenil-croman-6-iloxi)-tiazol-5-ilmetil]-piridin-4-ilmetil-amina, 

o una sal farmacéuticamente aceptable de los mismos. 

 

8.  Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 

7, que se selecciona de la serie que consiste en: 

[2-(2-Oxo-imidazolidin-1-il)-etil]-amida del ácido 2-(2-o-tolil-croman-6-iloxi)-tiazol-5-

carboxílico, 

(2-Hidroxi-etil)-amida del ácido 2-(2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

Ciclopropilamida del ácido 2-(2-fenil-croman-6-iloxi)-tiazol-5-carboxílico, 

(2-Hidroxi-etil)-amida del ácido 2-((S)-2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

2-(2-Oxo-pirrolidin-1-il)-N-[2-(2-o-tolil-croman-6-iloxi)-tiazol-5-ilmetil]-acetamida, 

[2-(2-o-tolil-croman-6-iloxi)-tiazol-5-ilmetil]-amida del ácido isoxazol-5-carboxílico, 

Propilamida del ácido 2-(2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

(Isoxazol-5-ilmetil)-amida del ácido 4-metil-2-(2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico, 

(2-Hidroxi-etil)-amida del ácido 2-[2-(5-fluoro-2-metil-fenilo)-croman-6-iloxi]-tiazol-5-

carboxílico, 

Propilamida del ácido 2-[2-(5-fluoro-2-metil-fenil)-croman-6-iloxi]-tiazol-5-carboxílico, 
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mono-(2-{[2-((S)-2-o-tolil-croman-6-iloxi)-tiazol-5-carbonil]-amino}-etil) éster del ácido 

fosfórico, 

(6,7-Dihidro-5H-pirrolo[2,1-c][1,2,4]triazol-3-ilmetil)-amida del ácido 2-(2-fenil-croman-6-

iloxi)-tiazol-5-carboxílico, 

Propilamida del ácido 2-(2-fenil-croman-6-iloxi)-tiazol-5-carboxílico, 

(2-Cloro-piridin-4-ilmetil)-amida del ácido 2-(2-fenil-croman-6-iloxi)-tiazol-5-carboxílico, 

(2-Hidroxi-etil)-amida del ácido 2-((R)-2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico y  

[2-(2-fenil-croman-6-iloxi)-tiazol-5-ilmetil]-piridin-4-ilmetil-amina, o una sal 

farmacéuticamente aceptable de los mismos. 

 

9.  Un compuesto de la fórmula I, en cualquiera de sus formas esteroisoméricas o una 

mezcla de formas estereoisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, de acuerdo con cualquiera de las reivindicaciones 1 a 8, con la 

condición de que el compuesto de la fórmula I no sea un compuesto en donde 

simultáneamente el grupo Ar sea fenilo no sustituido o 3-fluorofenilo, los grupos R3 y R4 

sean hidrógeno, uno de los grupos R5 y R6 sea hidrógeno, el otro de los grupos R5 y R6 

sea R40-metil, R40-etil, R40-propil, R40-isopropil, R40-butil, R40-sec-butil, R40-isobutil, 

R40-tert-butil, y R7 sea R40 o R40-metil, R40-etil, R40-propil, R40-isopropil, R40-butil, R40-

sec-butil, R40-isobutil, R40-tert-butil, en donde R40 es pirazolilo que está no sustituido o 

sustituido con uno o más sustituyentes metil, etil, propil, isopropil, butil, sec-butil, isobutil, 

tert-butil, iguales o diferentes y los compuestos excluidos se excluyen en forma de los 

compuestos libres y en forma de sus 2,2,2-trifluoroacetatos. 

 

10.  Un compuesto de la fórmula I, en cualquiera de sus formas esteroisoméricas o una 

mezcla de formas estereoisoméricas en cualquier proporción, o una sal farmacéuticamente 

aceptable de los mismos, de acuerdo con cualquiera de las reivindicaciones 1 a 9, con la 

condición de que el compuesto de la fórmula I no sea uno de los siguientes compuestos:  

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[1-(1,5-dimetil-1H-

pirazol-4-il)etil]-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1,3-dimetil-1H-

pirazol-4-il)metil]-, 

1H-pirazol-4-sulfonamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1,3,5-trimetil-, 

1H-pirazol-4-carboxamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1,5-dimetil-, 

1H-pirazol-4-carboxamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1,3,5-trimetil-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[2-(3,5-dimetil-1H-

pirazol-1-il)etil]-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1-etil-3-metil-1H-

pirazol-4-il)metil]-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1-metil-1H-pirazol-
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5-il)metil]-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1,5-dimetil-1H-

pirazol-3-il)metil]-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1,3-dimetil-1H-

pirazol-5-il)metil]-, 

1H-pirazol-4-sulfonamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1,5-dimetil-, 

1H-pirazol-4-sulfonamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1-metil-, 

1H-pirazol-3-carboxamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1-etil-, 

1H-pirazol-1-acetamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-, 

1H-pirazol-1-acetamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-3-metil-, 

1H-pirazol-5-carboxamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1-etil-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[3-(1H-pirazol-1-

il)propil]-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[2-(3-metil-1H-

pirazol-1-il)etil]-, 

1H-pirazol-4-carboxamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1-etil-, 

5-tiazolcarboxamida, N-[(1,5-dimetil-1H-pirazol-4-il)metil]-2-[[2-(3-fluorofenil)-3,4-dihidro-

2H-1-benzopiran-6-il]oxi]-, 

5-tiazolcarboxamida, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1-etil-1H-pirazol-

4-il)metil]-, 

1H-pirazol-1-propanamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-, 

1H-pirazol-4-sulfonamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-5-metil-1-(1-metiletil)-, 

5-tiazolcarboxamida, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1,5-dimetil-1H-

pirazol-4-il)metil]-, 

5-tiazolcarboxamida, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[1-(1,5-dimetil-1H-

pirazol-4-il)etil]-, 

5-tiazolcarboxamida, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[1-(1,3-dimetil-1H-

pirazol-4-il)etil]-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[(1,5-dimetil-1H-

pirazol-4-il)metil]-, 

1H-pirazol-4-sulfonamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1-etil-, 

1H-pirazol-5-carboxamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-



11 
 

tiazolil]metil]-1,3-dimetil-, 

5-tiazolmetanamina, 2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-N-[2-(1H-pirazol-1-

il)etil]-, 

1H-pirazol-5-sulfonamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1-metil-, 

1H-pirazol-5-carboxamida, N-[[2-[(3,4-dihidro-2-fenil-2H-1-benzopiran-6-il)oxi]-5-

tiazolil]metil]-1-metil-, 

5-tiazolcarboxamida, N-[(1,5-dimetil-1H-pirazol-4-il)metil]-2-[[(2R)-2-(3-fluorofenil)-3,4-

dihidro-2H-1-benzopiran-6-il]oxi]-, 

5-tiazolcarboxamida, N-[(1,5-dimetil-1H-pirazol-4-il)metil]-2-[[(2S)-2-(3-fluorofenil)-3,4-

dihidro-2H-1-benzopiran-6-il]oxi]-, 

5-tiazolcarboxamida, 2-[[(2R)-3,4-dihidro-2-fenil-2H-1-benzopiran-6-il]oxi]-N-[(1,5-dimetil-

1H-pirazol-4-il)metil]- y 

5-tiazolcarboxamida, 2-[[(2S)-3,4-dihidro-2-fenil-2H-1-benzopiran-6-il]oxi]-N-[(1,5-dimetil-

1H-pirazol-4-il)metil]-, 

en donde, en los compuestos excluidos, el átomo de carbono en la posición 2 del anillo 

cromano, que porta un grupo fenilo o un grupo 3-fluorofenilo, está presente en forma 

racémica, a menos que se especifique lo contrario, y los compuestos excluidos se excluyen 

en forma de los compuestos libre y en forma de sus 2,2,2-trifluoroacetatos. 

 

11. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

en cualquiera de sus formas esteroisoméricas o una mezcla de formas estereoisoméricas 

en cualquier proporción, el cual es (2-Hidroxi-etil)-amida del ácido 2-(2-o-tolil-croman-6-

iloxi)-tiazol-5-carboxílico. 

 

12. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

el cual es (2-Hidroxi-etil)-amida del ácido 2-((S)-2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico. 

 

13. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

en cualquiera de sus formas esteroisoméricas o una mezcla de formas estereoisoméricas 

en cualquier proporción, el cual es [2-(2-o-tolil-croman-6-iloxi)-tiazol-5-ilmetil]-amida del 

ácido isoxazol-5-carboxílico. 

 

14. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

en cualquiera de sus formas esteroisoméricas o una mezcla de formas estereoisoméricas 

en cualquier proporción, el cual es propilamida del ácido 2-(2-o-tolil-croman-6-iloxi)-tiazol-

5-carboxílico. 

 

15. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

en cualquiera de sus formas esteroisoméricas o una mezcla de formas estereoisoméricas 

en cualquier proporción, el cual es (2-Hidroxi-etil)-amida del ácido 2-[2-(5-fluoro-2-metil-

fenilo)-croman-6-iloxi]-tiazol-5-carboxílico. 
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16. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

el cual es mono-(2-{[2-((S)-2-o-tolil-croman-6-iloxi)-tiazol-5-carbonil]-amino}-etil) éster del 

ácido fosfórico, o una sal farmacéuticamente aceptable del mismo. 

 

17. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

el cual es (2-Hidroxi-etil)-amida del ácido 2-((R)-2-o-tolil-croman-6-iloxi)-tiazol-5-carboxílico. 

 

18. Un compuesto de la fórmula I de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

el cual es la sal disódica de mono-(2-{[2-((S)-2-o-tolil-croman-6-iloxi)-tiazol-5-carbonil]-

amino}-etil) éster del ácido fosfórico. 

 

19. Una composición farmacéutica que comprende un compuesto de la fórmula I, en 

cualquiera de sus formas estereoisoméricas o una mezcla de formas estereoisoméricas en 

cualquier proporción, o una sal del mismo farmacéuticamente aceptable, de acuerdo con 

cualquiera de las reivindicaciones 1 a 18 y un transportador farmacéuticamente aceptable. 
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1.  El presente informe es el informe de examen preliminar internacional, establecido por esta Administración 

encargada del examen preliminar internacional según el Artículo 35 y se transmite al solicitante conforme 

al Artículo 36. 
 

2.  Este INFORME comprende un total de 5 hojas, incluida la presente hoja de portada. 
 

3.  Este informe también contiene ANEJOS, que comprenden: 

a.  un total de (remitido al solicitante y a la Oficina Internacional) 6 hojas descritas a continuación: 

  hojas de la descripción, las reivindicaciones y/o los dibujos que  han sido modificadas y 

son la base de este informe, y/u hojas que contienen rectificaciones autorizadas por esta 

Administración (véase  la Regla 70.16, y la Sección 607 de las instrucciones administrativas).  
 

 hojas que reemplazan a otras hojas anteriores, pero que esta Autoridad considera contienen 

una modificación que va más allá de la divulgación contenida en la solicitud internacional tal 

como fue presentada, como se indica en el punto 4 del Recuadro I y el Recuadro 

Suplementario. 
 

b.  (remitido únicamente a la Oficina Internacional) un total de (indicar tipo y número de soporte(s) 

electrónico(s)) __________________________ , que contiene una lista de secuencias, solo en formato 

electrónico, como se indica en el Recuadro Suplementario relativo a listas de secuencias (ver 

párrafo 3bis del Anexo C de las Instrucciones Administrativas).   
 

 

4.  El presente informe contiene indicaciones relativas a los puntos siguientes: 

 Recuadro I Base del informe 

 Recuadro II Prioridad 

 Recuadro III Ausencia de formulación de opinión sobre la novedad, la actividad inventiva y 

la aplicación industrial 

 Recuadro IV Falta de unidad de invención 

 Recuadro V Declaración motivada según el Artículo 35(2) sobre la novedad, la actividad 

inventiva y la aplicabilidad industrial; citas y explicaciones en apoyo de esta 

declaración 

 Recuadro VI Ciertos documentos citados 

 Recuadro VII Defectos en la solicitud internacional 

 Recuadro VIII Observaciones relativas a la solicitud internacional 
 

 

Fecha de presentación de la petición de examen preliminar 

Internacional 

 

Fecha de terminación del presente informe 

 

 

10.07.2013  

13.08.2013  

Nombre y dirección postal de la administración encargada del 

examen preliminar internacional 

                  Oficina Europea de Patentes Str. 103 
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                  Tél. + 49 30 25901 - 0 

                  Fax: + 49 30 25901 - 840 

Funcionario autorizado 

 

Hoepfner, Wolfgang 
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INFORME DE EXAMEN  

PRELIMINAR INTERNACIONAL Solicitud internacional 

nº 

PCT/EP2012/067622 
 

Recuadro I.  Base del informe 
 

1. Por lo que respecta al idioma, este informe se ha establecido sobre la base  
 

 de la solicitud internacional en el idioma en el que se ha solicitado 
 

 de una traducción de la solicitud internacional al idioma siguiente, que es el 

idioma de una traducción proporcionada con los fines de: 

 la búsqueda internacional (según Reglas 12.3.a) y 23.1.b)) 

 la publicación de la solicitud internacional (según Regla 12.4.a)) 

 el examen preliminar internacional (según Reglas 55.2.a) y/o 55.3.(a) y 

(b)) 
 

2. Por lo que respecta a los elementos*  de la solicitud internacional, este informe se basa 

en (las hojas de reemplazo que se han enviado a la Oficina receptora en respuesta a un 

requerimiento según el artículo 14 se denominan en este informe como "inicialmente 

presentadas" y no se anexan al informe): 
 

Descripción, páginas 

1-160    como se depositaron inicialmente 
 

Reivindicaciones, Nº. 

1-18     como se depositaron inicialmente 
 

 una lista de secuencias - ver Recuadro Suplementario relativo a listas de 

secuencias 
 

3.  Las modificaciones han ocasionado la anulación de: 
 

 la descripción, páginas 

 las reivindicaciones, nos 

 los dibujos, hojas/fig. 

 la lista de secuencias (precisar)  

 tabla(s) relativa(s)a la lista de secuencias (precisar) 
 

4.  El presente informe ha sido establecido como si no se hubiesen presentado (algunas 

de) las modificaciones anexadas a este informe y listadas abajo, ya que se ha 

considerado que iban más allá de la divulgación de la invención tal como fue 

presentada, como se indica en el Recuadro Suplementario (Regla 70.2.c)). 
 

 la descripción, páginas  

 las reivindicaciones, Nos  

 los dibujos, hojas/fig.  

 la lista de secuencias (precisar) 

 tabla(s) relativa(s)a la lista de secuencias (precisar)  
 

5.  Este informe se ha establecido tomando en consideración la rectificación de un error 

evidente autorizado por o notificado a esta Administración según la Regla 91 ( Regla 

70.2 (e)). 
 

6.  El(los) informe(s) de búsqueda internacional suplementario(s) emitido(s) por la(s) 

Administración(es) ____________________ ha(n) sido recibido(s) y tomados(s) en 

consideración para establecer esta opinión (Regla 45bis.8(b) y (c)) 

 
 
 
 
 
Formulario PCT/IPE/409 (Julio 2010)
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PCT/EP2012/067622 
 

 

 

Recuadro V. Declaración motivada según el artículo 35.2) sobre la novedad, la actividad 

inventiva y la aplicación industrial; citas y explicaciones en apoyo de esta 

declaración 

 

1. Declaración 

 

 Novedad (N)  Sí: Reivindicaciones 1-18 

   No: Reivindicaciones  

 

 Actividad inventiva (IS)  Sí: Reivindicaciones 1-18  

   No: Reivindicaciones  

 

 Aplicabilidad industrial (IA) Sí: Reivindicaciones 1-18 

   No: Reivindicaciones 

 

 

2. Citas y explicaciones (Regla 70.7) 

 

véase hoja separada 
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INFORME PRELIMINAR INTERNACIONAL 

SOBRE PATENTABILIDAD                Solicitud internacional nº 

(HOJA SEPARADA)     

PCT/EP2012/067622 

 
Re Item V 
 
Declaración motivada sobre la novedad, la actividad inventiva o aplicación industrial; citas 
y explicaciones que justifican la declaración. 
 
Se hace referencia a los siguientes documentos: 
 
D1 DATABASE REGISTRY [Online] 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, OHIO, US; 14 Abril 2011 (14-04-2011), 
XP002686441, 
recuperado de STN 
 

D2 WO 03/006452 A1 (ORION CORP [Fl]; KOSKEUVINEN TUULA [Fl]; OTSOMAA LEENA 
[Fl]; KARJALAIN) 23 Enero 2003 (23-01-2003) 

 
Divulgaciones no pre-judiciales 
 
El documento D1 divulga materia-objeto (ver resumen) que es considerada por esta Autoridad que 
está cubierta por las disposiciones del art. 27 (5) (6), la Regla 4.17 (v) y la Regla 51 bis. 1 (a) (v) 
del PCT. 
 
Los Estados Contratantes del PCT puede tener una práctica jurídica divergente con respecto a la 
cuestión de si D1 tiene que ser tomado en cuenta para la evaluación de la novedad y / o actividad 
inventiva. 
 
La OEP por ejemplo, cuando ésta actúa bajo las disposiciones del CPE en la fase regional de una 
solicitud de patente, considera tal materia-objeto no pre-judicial con arreglo al art. 55 (1) (a) EPC. 
 
Novedad 
 
El documento D2 describe inhibidores del mecanismo de intercambio de sodio / potasio de los que 
difieren estructuralmente los compuestos de la reivindicación 1 en que el grupo heteroariloxi en la 
posición 6 se basa en 1,3-tiazol (véase la página 1, líneas 1-10, 18-21 , 29-31; página 2, Fórmula 
(I); Ejemplos). 
 
En consecuencia, tiene que ser reconocida la novedad para la materia objeto de las 
reivindicaciones independientes 1,10 y 12-15 y las reivindicaciones dependientes 2 a 9 y 11. 
 
Actividad inventiva 
 
La característica que distingue entre la materia-objeto novedosa y D2 ha de verse en en que el 
grupo heteroariloxi en la posición 6 se basa en el 1,3-tiazol. 
 
Incluso, si los datos experimentales de archivo dan lugar a la suposición de que los nuevos 
compuestos de la reivindicación 1 pueden ser útiles en el tratamiento de las enfermedades del 
corazón (véase la descripción, páginas 153-159), ellos no muestran, si esto se logra en una de 
manera ventajosa en comparación con D2 que se ocupa de un problema muy similar (véase D2, 
página 1). 
 
 
 
 
 
 
Formulario PCT/Hoja Separada/409 (Hoja 1) (EPO-Abril 2005) 
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En consecuencia, el problema objetivo que subyace en la materia-objeto novedosa sólo 
puede ser visto como la provisión de compuestos adicionales útiles para el tratamiento de 
enfermedades del corazón. 
 
La solución reivindicada a este problema muy general fue la modificación de los compuestos 
de D2 reemplazando (en términos de D2) la variable R1 con 1,3-tiazol. 
 
Sin embargo, ya que esta solución no era derivable de la técnica anterior y ya que se 
considera sorprendente que de todas las cosas estos derivados de tiazol son también útiles 
en el tratamiento de enfermedades del corazón, puede ser reconocida la presencia de 
actividad inventiva para la materia objeto novedosa. 
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Description

[0001] The present invention relates to substituted 2-(chroman-6-yloxy)-thiazoles of the formula I,

in which Ar, R2, R3 and R4 are as defined below. The compounds of the formula I are inhibitors of the sodium-calcium
exchanger (NCX), especially of the sodium-calcium exchanger of subtype 1 (NCX1), and are suitable for the treatment
of diverse disorders in which intracellular calcium homeostasis is disturbed, such as arrhythmias, heart failure and stroke.
The invention furthermore relates to processes for the preparation of the compounds of the formula I, their use as
pharmaceuticals, and pharmaceutical compositions comprising them.
[0002] Over the last decade major pharmacologic advances have been realized in the management of heart failure
(HF), or congestive heart failure (CHF). Beta-blockers and inhibitors of the renin-angiotensin-aldosterone system have
been found to have a favorable effect in CHF with regard to mortality and improvement of symptoms (K. Dickstein et
al., Eur. J. Heart Fail. 10 (2008): 933-989). Nevertheless, morbidity and mortality have remained unacceptably high. The
number of patients with CHF, and in particular more severe forms of CHF, is even growing, in part paradoxically because
of the success of these treatment approaches. Thus, there is still a need for agents that can help improve CHF outcome
and enhance quality of life. Blockers of the sodium-calcium exchanger (NCX), a transport protein which is involved in
the regulation of cellular calcium and sodium levels, have the potential to improve the prognosis of CHF and quality of life.
[0003] The function of the NCX is to extrude calcium in cardiomyocytes and other cell types such as neurons. In CHF,
the NCX was shown to be upregulated, thus unloading the cell from calcium and further decreasing myocardial contractility
(M. Flesch et al., Circulation 94 (1996): 992-1002; G. Hasenfuss et al., Circulation 99 (1999): 641-648). Pump failure in
CHF is not only due to irreversible structural changes and loss of myocardium, but also due to adverse functional changes
including a disturbance of the intracellular calcium homeostasis. The latter can be treated by inhibition of the NCX. Three
subtypes of the NCX have been described. In the heart, predominantly subtype 1 is expressed.
[0004] Through the NCX, calcium is exchanged for sodium, and extracellular sodium is the driving force for the ex-
changer. The stoichiometry of the exchanger is that three sodium ions enter the cell for the extrusion of one calcium ion.
This stoichiometry causes a positive inward current which is depolarizing in nature. The depolarizing current, if of a
sufficient size, gives rise to a certain type of arrhythmias which is called delayed afterdepolarizations (DADs) (D. M. Bers
et al., Ann. N. Y. Acad. Sci. 1080 (2006): 165-177; K. R. Sipido et al., Pflugers Arch. 430 (1995): 871-878; A. O. Verkerk
et al., Circulation 104 (2001): 2728-2733). This type of arrhythmias is also called triggered activity. The premature beats
arising from the NCX-induced depolarizing currents can cause more complex and irreversible arrhythmias such as
episodes of tachycardia, ventricular flutter or ventricular fibrillation..
[0005] Patients with pump failure, or heart failure, typically suffer from arrhythmias and arrhythmic death. About 50%
of the mortality in CHF is due to arrhythmic death. NCX blockade is therefore a means of improving pump failure and
associated symptoms as well as of reducing arrhythmic death. Current positive inotropic drugs are associated with
proarrhythmic effects that either increase mortality, such as in the case of phosphodiesterase inhibitors, or annihilate
the positive effects achieved by an improvement of pump failure by the positive inotropic effect (J. T. Parissis et al., Curr.
Opin. Crit. Care 16 (2010): 432-441). On the other hand, a number of clinically useful antiarrhythmic drugs have a
negative inotropic effect on the heart worsening the symptoms of heart failure. NCX blockers are therapeutically unique
in that they can address the two major problems of CHF, pump failure and arrhythmias.
[0006] NCX blockade is particularly interesting for advanced stages of CHF, like NYHA Classes III and IV according
to the New York Heart Association Functional Classification of heart failure, in which the therapeutic options, i.e. beta-
blockers, inhibitors of the renin-angiotensin-aldosterone system, diuretics and vasodilators, already are fully exploited.
Elderly patients progressing to end-stage HF present a new emerging population. In this late stage a vasodilator effect
is no more desirable in a considerable part of the patients because blood pressure is already lowered as a consequence
of pump failure. Phosphodiesterase inhibitors as positive inotropic drugs not only suffer from the drawback of being
proarrhythmic, but also from a vasodilator effect.
[0007] Atrial fibrillation (AF) is the most frequent arrhythmia. AF affects about 6.8 million patients in the US and the
European Union, and its prevalence is strongly rising because of the aging of the population and of the successful
treatment of myocardial infarction, coronary artery disease and congestive heart failure. AF causes about 25 % of all
strokes, and increases mortality. Also in AF, upregulation of the NCX has been demonstrated (U. Schotten et al.,
Cardiovasc. Res. 53 (2002): 192-201). Upregulation of the NCX can be involved in the induction of AF by the arrhyth-
mogenic activity of the NCX and in its maintenance, and hence NCX blockers have therapeutically favorable effects in
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the therapy and prevention of AF. Since AF is an increasing disease in the aging population and is frequently associated
with heart failure in up to about 45% of patients (I. Savelieva et al., Europace. 5 Suppl 1 (2004): S5-S19), NCX blockers
would be particularly favorable in patients with AF and CHF.
[0008] Since NCX blockers also exert a positive inotropic effect in the atria, they may be particularly favorable in
diastolic heart failure where ventricular filling is the major problem as a consequence of ventricular stiffening. A more
vigorous atrial contraction would improve ventricular filling in diastolic heart failure.
[0009] Since a reduced cardiac output has deleterious effects on the perfusion of organs such as the kidney, brain
and heart, inhibition of the NCX, which increases the contractility of the heart, is able to improve perfusion of the brain,
heart and kidney for a therapy or prevention of stroke, dementia and Alzheimer’s disease, renal failure and cardiac
ischemia. Since the NCX is also involved in salt sensitive hypertension, its inhibition is also suited for the treatment of
hypertension.
[0010] Inhibitors of the NCX are also suited for the therapy and prevention of life threatening conditions in which
ionotropic support is required to maintain a sufficient level of blood supply. This includes all forms of shock, hemodynamic
shock, cardiogenic shock and septic shock. Inhibitors of the NCX are particularly suited to treat these conditions because
they are neutral on heart rate and lack the proarrhythmic or vasodilator or vasoconstrictor properties of other inotropic
drugs.
[0011] In stroke, NCX blockers have the potential of improving the outcome since in neuronal hypoxia, as occurs in
stroke, the NCX reverses its transport direction to reverse mode, and loads the cells with calcium leading to a calcium
overload. This leads to accelerated cell death due to excessive intracellular calcium concentrations. Moreover, a low
cardiac output can lead to brain ischemia favoring stroke. NCX-blockers will increase cardiac output and raise brain
perfusion. Hence, NCX-blockers have a potential in the therapy and prevention of stroke (T. Matsuda et al., J. Pharmacol.
Exp. Ther. 298 (2001): 249-2569.
[0012] Certain compounds capable of inhibiting the NCX have already been described, e.g. in EP 0978506, JP
2008/189592, WO 2004/000813, WO 2004/063191, WO 03/006452, WO 02/32883, WO 97/09306. However, there still
is a need for further compounds which inhibit the NCX and are suitable for use as pharmaceuticals in the treatment of
the mentioned disease states. It has now been found that the compounds of the formula I are excellent inhibitors of the
sodium-calcium exchanger (NCX), especially of the sodium-calcium exchanger of subtype 1 (NCX1), and have a favorable
property profile for such use.
[0013] Thus, a subject of the present invention are the compounds of the formula I, in any of their stereoisomeric forms
and mixtures of stereoisomeric forms in any ratio, and the pharmaceutically acceptable salts thereof,

wherein

Ar is selected from the series consisting of phenyl and a 5-membered or 6-membered monocyclic aromatic hetero-
cycle, which are all unsubstituted or substituted by one or more identical or different substituents R1, wherein the
heterocycle comprises 1 or 2 identical or different ring heteroatoms selected from the series consisting of nitrogen,
oxygen and sulfur and is bonded via a ring carbon atom;

R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, phenyl, Het1, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-
O-, phenyl-O-, Het1-O-and (C1-C6)-alkyl-S(O)n-, and two groups R1 bonded to adjacent ring carbon atoms in Ar,
together with the carbon atoms carrying them, can form a 5-membered to 7-membered mono-unsaturated ring which
comprises 0, 1 or 2 identical or different ring heteroatoms selected from the series consisting of nitrogen, oxygen
and sulfur, and which is unsubstituted or substituted by one or more identical or different substituents selected from
the series consisting of fluorine and (C1-C4)-alkyl;

R2 is selected from the series consisting of R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- and R7-S(O)2-NH-
CH2-;

R3 is selected from the series consisting of hydrogen, halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O-;

R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen,
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(C1-C4)-alkyl and (C1-C4)-alkyl-O-;

R5 and R6 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl, phenyl, Het1 and Het2, wherein (C1-C6)-alkyl is unsubstituted or substituted
by one or more identical or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 all are
unsubstituted or substituted by one or more identical or different substituents R11,

or the groups R5 and R6, together with the nitrogen atom carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated or partially unsaturated heterocycle which, in addition to the nitrogen atom carrying
R5 and R6, comprises 0 or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and
sulfur, and which is unsubstituted or substituted by one ore more identical or different substituents R12;

R7 is selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl, phenyl, Het2 and Het3, wherein
(C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2 all are unsubstituted or substituted by one or more identical or different
substituents R10, and phenyl and Het3 all are unsubstituted or substituted by one or more identical or different
substituents R13;

R10 is selected from the series consisting of R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-
C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2-;

R11 and R12 are independently of one another selected from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-,
R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-,
R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-,
R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2-;

R13 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-, (C1-C4)-alkyl-O- and R16-N(R17)-, and
two substituents R13 bonded to adjacent ring carbon atoms in R7, together with the carbon atoms carrying them,
can form a 5-membered to 7-membered mono-unsaturated ring which comprises 0, 1 or 2 identical or different ring
heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted or
substituted by one or more identical or different substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl,

R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different substituents
R20;

R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cy-
cloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, phenyl-(C1-C4)-alkyl- and Het1-(C1-C4)-alkyl-;

R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, phenyl-(C1-C4)-alkyl- and Het1-(C1-C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom carrying them, form a 4-membered to 7-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0 or 1
further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted
or substituted by one ore more identical or different substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

R19 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, phenyl-(C1-C4)-alkyl- and Het1-(C1-C4)-alkyl-;

R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-,
(C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R18-O-C(O)-N(R17)-, NC-, R18-C(O)-, R16-N(R17)-C(O)-,
R19-O-C(O)- and R16-N(R17)-S(O)2-;
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Het1 is a 5-membered or 6-membered monocyclic aromatic heterocycle comprising 1 or 2 identical or different ring
heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur, which is unsubstituted or substituted
by one or more identical or different substituents selected from the series consisting of halogen, (C1-C4)-alkyl and
(C1-C4)-alkyl-O-;

Het2 is a 4-membered to 10-membered monocyclic or bicyclic, saturated or partially unsaturated heterocycle com-
prising 1 or 2 identical or different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;

Het3 is a 5-membered to 10-membered monocyclic or bicyclic aromatic heterocycle comprising 1 or 2, identical or
different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;

n is selected from the series consisting of 0, 1 and 2, wherein all numbers n are independent of one another;

wherein all phenyl groups, unless specified otherwise, are unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting of halogen, (C1-C4)-alkyl and -O-(C1-C4)-alkyl;

wherein all cycloalkyl and bicycloalkyl groups, independently of any other substituents which can be present on a
cycloalkyl or bicycloalkyl group, can be substituted by one or more identical substituents selected from the series
consisting of fluorine and (C1-C4)-alkyl;

wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can be
substituted by one ore more fluorine substituents.

[0014] The groups R2 and R3 in the compounds of the formula I and all other compounds in which the groups R2 and
R3 occur and in the respective formulae are not bonded to a specific ring atom, can be bonded to any of the two carbons
atom of the thiazole ring system depicted in formula I which have a free binding site, i.e. to the carbon atoms in ring
positions 4 and 5 of the thiazole ring system, as is indicated by the bonds originating at R2 and R3 which are not directed
to a specific carbon atom. One of the groups R2 and R3 is bonded to the carbon atom in ring position 4 of the thiazole
ring system, and the other of the groups R2 and R3 is bonded to the carbon atom in ring position 5 of the thiazole ring
system. This applies accordingly to other groups in compounds referred to herein whose binding position is not fixed in
their formulae, such as the group Y in the compounds of the formulae III and IV, for example.

[0015] Likewise, groups R4 in the compounds of the formula I and all other compounds in which groups R4 occur,
which are different from hydrogen, can be bonded to any carbon atoms of the chroman ring system depicted in formula
I which have a free binding site, i.e. to carbon atoms in ring positions 2, 3, 4, 5, 7 and 8 of the chroman ring system, as
is indicated by the bond originating at R4 which is not directed to a specific carbon atom of the chroman ring. In all free
bonding sites of the carbons atom in ring positions 2, 3, 4, 5, 7 and 8 of the chroman ring system which are not occupied
by groups R4 different from hydrogen, hydrogen atoms are present. I.e., if in a compound of the formula I no group R4
is present which is different from hydrogen, the carbon atoms in ring positions 2, 5, 7 and 8 of the chroman ring system
carry one hydrogen atom, and the carbon atoms in ring positions 3 and 4 of the chroman ring system carry two hydrogen
atoms. If substituents R4 are present, i.e. atoms or groups representing R4 which are different from hydrogen, one or
more of the said hydrogen atoms are replaced by the substituents R4.
[0016] If structural elements such as groups, substituents or numbers, for example, can occur several times in the
compounds of the formula I, they are all independent of each other and can in each case have any of the indicated
meanings, and they can in each case be identical to or different from any other such element. In a dialkylamino group,
for example, the alkyl groups can be identical or different.
[0017] Alkyl groups, i.e. saturated hydrocarbon residues, can be linear (straight-chain) or branched. This also applies
if these groups are substituted or are part of another group, for example an alkyl-O- group (alkyloxy group, alkoxy group)
or an HO-substituted alkyl group (HO-alkyl-, hydroxyalkyl group). Depending on the respective definition, the number
of carbon atoms in an alkyl group can be 1, 2, 3, 4, 5 or 6, or 1, 2, 3 or 4, or 1, 2 or 3, or 1 or 2, or 1. Examples of alkyl
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are methyl, ethyl, propyl including n-propyl and isopropyl, butyl including n-butyl, sec-butyl, isobutyl and tert-butyl, pentyl
including n-pentyl, 1-methylbutyl, isopentyl, neopentyl and tert-pentyl, and hexyl including n-hexyl, 3,3-dimethylbutyl and
isohexyl. Examples of alkyl-O- groups are methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-
pentoxy. Examples of alkyl-S(O)n- are methylsulfanyl- (CH3-S-), methanesulfinyl- (CH3-S(O)-), methanesulfonyl
(CH3-S(O)2-), ethylsulfanyl-(CH3-CH2-S-), ethanesulfinyl- (CH3-CH2-S(O)-), ethanesulfonyl (CH3-CH2-S(O)2-), 1-meth-
ylethylsulfanyl- ((CH3)2CH-S-), 1-methylethanesulfinyl- ((CH3)2CH-S(O)-), 1-methylethanesulfonyl ((CH3)2CH-S(O)2-).
In one embodiment of the invention, the number n is selected from the series consisting of 0 and 2, wherein all numbers
n are independent of each other and can be identical or different. In another embodiment the number n in any of its
occurrences, independent of its meaning in other occurrences, is 0. In another embodiment the number n in any of its
occurrences is, independent of its meaning in other occurrences, 2.
[0018] A substituted alkyl group can be substituted in any positions, provided that the respective compound is sufficiently
stable and is suitable as a pharmaceutical active compound. The prerequisite that a specific group and a compound of
the formula I are sufficiently stable and suitable as a pharmaceutical active compound, applies in general with respect
to the definitions of all groups in the compounds of the formula I. As examples of substituted alkyl groups, specifically
of HO-(C1-C4)-alkyl groups, for example, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl, 2-hydroxy-
propyl, 3-hydroxypropyl, 1-hydroxy-1-methylethyl, 2-hydroxy-1-methylethyl, 1-hydroxybutyl, 4-hydroxybutyl, 2-hydroxy-
1-methylpropyl or 2-hydroxy-1-methylpropyl may be mentioned. An alkyl group which, independently of any other sub-
stituents, can be substituted by one or more fluorine substituents, can be unsubstituted by fluorine substituents, i.e. not
carry fluorine substituents, or substituted, for example by 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11 fluorine substituents, or by 1,
2, 3, 4 or 5 fluorine substituents, or by 1, 2 or 3 fluorine substituents, which can be located in any positions. For example,
in a fluoro-substituted alkyl group one or more methyl groups can carry three fluorine substituents each and be present
as trifluoromethyl groups, and/or one or more methylene groups (CH2) can carry two fluorine substituents each and be
present as difluoromethylene groups. The explanations with respect to the substitution of a group by fluorine also apply
if the group additionally carries other substituents and/or is part of another group, for example of an alkyl-O- group.
Examples of fluoro-substituted alkyl groups are trifluoromethyl, 2-fluoroethyl, 1-fluoroethyl, 1,1-difluoroethyl, 2,2,2-trif-
luoroethyl, pentafluoroethyl, 3,3,3-trifluoropropyl, 2,2,3,3,3-pentafluoropropyl, 4,4,4-trifluorobutyl and heptafluoroisopro-
pyl. Examples of fluoro-substituted alkyl-O- groups are trifluoromethoxy, 2,2,2-trifluoroethoxy, pentafluoroethoxy and
3,3,3-trifluoropropoxy. Examples of fluoro-substituted alkyl-S(O)n- groups are trifluoromethylsulfanyl-(CF3-S-), trifluor-
omethanesulfinyl- (CF3-S(O)-) and trifluoromethanesulfonyl (CF3-S(O)2-). With respect to all groups or substituents in
the compounds of the formula I which can be an alkyl group which can generally contain one or more fluorine substituents,
as an example of groups or substituents containing fluorine-substituted alkyl which may be included in the definition of
the group or substituent, the group CF3 (trifluoromethyl), or respective groups such as CF3-O- or CF3-S-, may be
mentioned.
[0019] The above explanations with respect to alkyl groups apply correspondingly to alkyl groups which in the definition
of a group in the compounds of the formula I are bonded to two adjacent groups, or linked to two groups, and may be
regarded as divalent alkyl groups (alkanediyl groups), like in the case of the alkyl part of a substituted alkyl group. Thus,
such groups can also be linear or branched, the bonds to the adjacent groups can be located in any positions and can
start from the same carbon atom or from different carbon atoms, and they can be unsubstituted or substituted by fluorine
substituents independently of any other substituents. Examples of such divalent alkyl groups are -CH2-, -CH2-CH2-,
-CH2-CH2-CH2-, -CH2-CH2-CH2-CH2-, -CH(CH3)-, -C(CH3)2-, -CH(CH3)-CH2-, -CH2-CH(CH3)-, -C(CH3)2-CH2-,
-CH2-C(CH3)2-. Examples of fluoro-substituted alkanediyl groups, which can contain 1, 2, 3, 4, 5 or 6 fluorine substituents,
for example, are -CHF-, -CF2-, -CF2-CH2-, -CH2-CF2-, -CF2-CF2-, -CF(CH3)-, -C(CF3)2-, -C(CH3)2-CF2-, -CF2-C(CH3)2-.
[0020] The number of ring carbon atoms in a (C3-C7)-cycloalkyl group can be 3, 4, 5, 6 or 7. Examples of cycloalkyl
are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. The number of ring carbon atoms in a (C6-C10)-bi-
cycloalkyl group can be 6, 7, 8, 9 or 10. The two cycles in a bicycloalkyl group can have one, two to more ring carbon
atoms in common and can be fused or form a bridged bicycle or a spirocycle. Examples of bicycloalkyl are bicyc-
lo[2.1.1]hexyl, bicyclo[2.2.1]heptyl, bicyclo[3.1.1]heptyl, bicyclo[2.2.2]octyl, bicyclo[3.2.1]octyl, bicyclo[3.2.2]nonyl and
bicyclo[4,4.0]decyl. Bicycloalkyl groups can be bonded via any ring carbon atom. Cycloalkyl and bicycloalkyl groups
which, independently of any other substituents, can be substituted by one or more (C1-C4)-alkyl substituents, can be
unsubstituted by alkyl substituents, i.e. not carry alkyl substituents, or substituted, for example by 1, 2, 3 or 4 identical
or different (C1-C4)-alkyl substituents, for example by methyl groups, which substituents can be located in any positions.
Examples of such alkylsubstituted cycloalkyl groups and bicycloalkyl groups are 1-methylcyclopropyl, 2,2-dimethylcy-
clopropyl, 1-methylcyclopentyl, 2,3-dimethylcyclopentyl, 1-methylcyclohexyl, 4-methylcyclohexyl, 4-isopropylcyclohexyl,
4-tert-butylcyclohexyl, 3,3,5,5-tetramethylcydohexyl, 7,7-dimethylbicyclo[2.2.1]heptyl, 6,6-dimethylbicyclo[3.1.1]heptyl
and 1,7,7-trimethylbicyclo[2.2.1]heptyl. Cycloalkyl groups and bicycloalkyl groups which, independently of any other
substituents, can be substituted by one or more fluorine substituents, can be unsubstituted by fluorine substituents, i.e.
not carry fluorine substituents, or substituted, for example by 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11 fluorine substituents, or by
1, 2, 3, 4, 5 or 6 fluorine substituents, or by 1, 2 or 3 fluorine substituents. The fluorine substituents can be located in
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any positions of the cycloalkyl group or bicycloalkyl groups and can also be located in an alkyl substituent. Examples of
fluoro-substituted cycloalkyl groups and bicyloalkyl groups are 1-fluorocycfopropyl, 2,2-difluorocyclopropyl, 3,3-difluor-
ocyclobutyl, 1-fluorocyclohexyl, 4,4-difluorocyclohexyl, 3,3,4,4,5,5-hexafluorocyclohexyl, 1-fluorobicyclo[2.2.2]octyl and
1,4-difluorobicyclo[2.2.2]octyl. Cycloalkyl groups can also be substituted simultaneously by fluorine and alkyl. Examples
of the group (C3-C7)-cycioalkyl-(C1-C4)-alkyl- are cyclopropylmethyl-, cyclobutylmethyl-, cyclopentylmethyl-, cyclohex-
ylmethyl-, cycloheptylmethyl-, 1-cyclopropylethyl-, 2-cyclopropylethyl-, 1-cyclobutylethyl-, 2-cyclobutylethyl-, 1-cy-
clopentylethyl-, 2-cyclopentylethyl-, 1-cyclohexylethyl-, 2-cyclohexylethyl-, 1-cycloheptylethyl-, 2-cycloheptylethyl-. In
one embodiment of the invention, a (C3-C7)-cycloalkyl-(C1-C4)-alkyl- group in any one or more occurrences of such a
group, independently of any other occurrences, is a (C3-C7)-cycloalkyl-(C1-C2)-alkyl- group, in another embodiment a
(C3-C7)-cycloalkyl-CH2- group. In the group (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, and likewise in all other groups, the terminal
hyphen denotes the free bond via which the group is bonded, and thus indicates via which subgroup a group composed
of subgroups is bonded.
[0021] In substituted phenyl groups, including phenyl groups representing Ar and R14, the substituents can be located
in any positions. In monosubstituted phenyl groups, the substituent can be located in position 2, in position 3 or in position
4. In disubstituted phenyl groups, the substituents can be located in positions 2 and 3, in positions 2 and 4, in positions
2 and 5, in positions 2 and 6, in positions 3 and 4, or in positions 3 and 5. In trisubstituted phenyl groups, the substituents
can be located in positions 2, 3 and 4, in positions 2, 3 and 5, in positions 2, 3 and 6, in positions 2, 4 and 5, in positions
2, 4 and 6, or in positions 3, 4 and 5. If a phenyl group carries four substituents, some of which can be fluorine atoms,
for example, the substituents can be located in positions 2, 3, 4 and 5, in positions 2, 3, 4 and 6, or in positions 2, 3, 5
and 6. If a polysubstituted phenyl group or any other polysubstituted group carries different substituents, each substituent
can be located in any suitable position, and the present invention comprises all positional isomers. The number of
substituents in a substituted phenyl group can be 1, 2, 3, 4 or 5. In one embodiment of the invention, the number of
substituents in a substituted phenyl group, like the number of substituents in any other substituted group which can carry
one or more substituents, is 1, 2, 3 or 4, in another embodiment 1, 2 or 3, in another embodiment 1 or 2, in another
embodiment 1, where the number of substituents in any occurrence of such a substituted group is independent of the
number of substituents in other occurrences.
[0022] In heterocyclic groups, including the groups Het1, Het2 and Het3, heterocycles representing Ar and R14 and
other heterocyclic rings which can be present in the compounds of the formula I, such as rings formed by two group
together with the atom or atoms carrying them, the hetero ring members can be present in any combination and located
in any suitable ring positions, provided that the resulting group and the compound of the formula I are suitable and
sufficiently stable as a pharmaceutical active compound. In one embodiment of the invention, two oxygen atoms in any
heterocyclic ring in the compounds of the formula I cannot be present in adjacent ring positions. In another embodiment
of the invention, two hetero ring members selected from the series consisting of oxygen atoms and sulfur atoms cannot
be present in adjacent ring positions in any heterocyclic ring in the compounds of the formula I. In another embodiment
of the invention, two hetero ring members selected from the series consisting of nitrogen atoms carrying an exocyclic
group like a hydrogen atom or a substituent, sulfur atoms and oxygen atoms cannot be present in adjacent ring positions
in any heterocyclic ring in the compounds of the formula I. In an aromatic heterocyclic ring the choice of hetero ring
members is limited by the prerequisite that the ring is aromatic, i.e. it comprises a cyclic system of six delocalized pi
electrons. Monocyclic aromatic heterocycles are 5-membered or 6-membered rings and, in the case of a 5-membered
ring, comprise one ring heteroatom selected from the series consisting of oxygen, sulfur and nitrogen, wherein this ring
nitrogen carries an exocyclic group like a hydrogen atom or a substituent, and optionally one or more further ring nitrogen
atoms, and, in the case of a 6-membered ring, comprise one or more nitrogen atoms as ring heteroatoms, but no oxygen
atoms and sulfur atoms as ring heteroatoms. Unless specified otherwise in the definition of the group, heterocyclic groups
can be bonded via any suitable ring atom, i.e. any ring atom which carries a hydrogen atom or a substituent, including
ring carbon atoms and ring nitrogen atoms. In one embodiment of the invention, any of the heterocyclic groups occurring
in the compounds of the formula I in any of its occurrences, is independently of its other occurrences and independently
of any other heterocyclic group, bonded via a ring carbon atom, and in another embodiment via a ring nitrogen atom, if
applicable. In substituted heterocyclic groups, the substituents can be located in any positions.
[0023] The number of ring heteroatoms which can be present in a heterocyclic group in the compounds of the formula
I, the number of cycles, i.e. whether the heterocyclic group can be monocyclic and/or bicyclic, the number of ring members
which can be present, and the degree of saturation, i.e. whether the heterocyclic group is saturated and does not contain
a double bond within the ring, or whether it is partially unsaturated and contains one or more, for example one or two,
double bonds within the ring but is not aromatic, or whether it is aromatic and thus contains two double bonds within the
ring in the case of a 5-membered monocyclic aromatic heterocycle, three double bonds within the ring in the case of a
6-membered monocyclic aromatic heterocycle, four double bonds within the ring in the case of 9-membered bicyclic
aromatic heterocycle, and five double bonds within the ring in the case of 10-membered aromatic heterocycle, is specified
in the definitions of the individual groups in the compounds of the formula I. The two cycles in a bicyclic heterocyclic
group can have one, two or more ring atoms in common and can be fused or form a bridged bicycle or a spirocycle. As
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examples of heterocyclic ring systems, from which heterocyclic groups in the compounds of the formula I can be derived,
and from any one or more of which any of the heterocyclic groups in the compounds of the formula I is selected in one
embodiment of the invention, provided that the ring system is comprised by the definition of the group, oxetane, thietane,
azetidine, furan, tetrahydrofuran, thiophene, tetrahydrothiophene, pyrrole, pyrroline, pyrrolidine, 1,3-dioxole, 1,3-diox-
olane, isoxazole ([1,2]oxazole), isoxazoline, isoxazolidine, oxazole ([1,3]oxazole), oxazoline, oxazolidine, isothiazole
([1,2]thiazole), isothiazoline, isothiazolidine, thiazole ([1,3]thiazole), thiazoline, thiazolidine, pyrazole, pyrazoline, pyra-
zolidine, imidazole, imidazoline, imidazolidine, [1,2,3]triazole, [1,2,4]triazo(e, [1,2,4]oxadiazole, [1,3,4]oxadiazole, 1,2,5-
oxadiazole, [1,2,4]thiadiazole, 1H-tetrazole, pyran, tetrahydropyran, thiopyran, tetrahydrothiopyran, 2,3-dihydro[1,4]di-
oxine, 1,4-dioxane, pyridine, 1,2,5,6-tetrahydropyridine, piperidine, morpholine, thiomorpholine, piperazine, pyridazine,
pyrimidine, pyrazine, [1,2,4]triazine, oxepane, thiepane, azepane, [1,3]diazepane, [1,4]diazepane, [1,4]oxazepane,
[1,4]thiazepanel, azocane, 3-azabicyclo[3.1.0]hexane, octahydrocyclopenta[b]pyrrole, octahydrocyclopenta[c]pyrrole,
2-azaspiro[4.4]nonane, 7-azabicyclo[2.2.1 ]heptane, 2,7-diazaspiro[4.4]nonane, octahydropyrrolo[3,4-b]pyrrole, 6,7-di-
hydro-5H-pyrrolo[2,1-c][1,2,4]triazole, imidazo(2,1-b]thiazole, 6,7-dihydro-5H-thiazolo[3,2-a]pyrimidine, benzofuran,
isobenzofuran, benzothiophene (benzo[b]thiophene), 1 H-indole, 2,3-dihydro-1H-indole, octahydroindole, 2H-isoindole,
octahydroisoindole, benzo[1,3]dioxole, benzoxazole, benzthiazole, 1H-benzimidazole, imidazo[1,2-a]pyridine, [1,2,4]tri-
azolo[4,3-a]pyridine, chroman, isochroman, thiochroman, benzo[1,4]dioxane, 3,4-dihydro-2H-benzo[1,4]oxazine, 3,4-
dihydro-2H-benzo[1,4]thiazine, 2-azaspiro[4.5]decane, 3-azabicyclo[3.2.2]nonane, quinoline, 1,2,3,4-tetrahydroquino-
line, 5,6,7,8-tetrahydroquinoline, isoquinoline, 1,2,3,4,-tetrahydroisoquinoline, 5,6,7,8-tetrahydroisoquinoline, 2,7-dia-
zaspiro[4.5]decane, 2,8-diazaspiro[4.5]decane, cinnoline, quinazoline, quinoxaline, phthalazine and [1,8]naphthyridine
may be mentioned, which can all be unsubstituted or substituted in any suitable positions as specified in the definition
of the respective group in the compounds of the formula I, wherein the given degree of unsaturation in by way of example
only, and in the individual groups also ring systems with a higher or lower degree of saturation, or hydrogenation, or of
unsaturation can be present as specified in the definition of the group.
[0024] As mentioned, the heterocyclic groups can be bonded via any suitable ring atom. For example, among others
can an oxetane and a thietane ring be bonded via positions 2 and 3, an azetidine ring via positions 1, 2 and 3, a furan
ring, a tetrahydrofuran ring, a thiophene ring and a tetrahydrothiophene via positions 2 and 3, a pyrrole ring and a
pyrrolidine ring via positions 1, 2 and 3, an isoxazole ring and an isothiazole ring via positions 3, 4 and 5, a pyrazole
ring via positions 1, 3, 4 and 5, an oxazole ring and a thiazole ring via positions 2, 4 and 5, an imidazole ring and an
imidazolidine ring via positions 1, 2, 4 and 5, a 1H-tetrazole ring via positions 1 and 3, a tetrahydropyran and a tetrahy-
drothiopyran ring via positions 2, 3 and 4, a 1,4-dioxane ring via position 2, a pyridine ring via positions 2, 3 and 4, a
piperidine ring via positions 1, 2, 3 and 4, a morpholine ring and a thiomorpholine ring via positions 2, 3 and 4, a piperazine
ring via positions 1 and 2, a pyrimidine ring via positions 2, 4 and 5, a pyrazine ring via position 2, an azepane ring via
positions 1, 2, 3 and 4, a 3-azabicyclo[3.1.0]hexane ring via positions 3 and 6, an octahydrocyclopenta[b]pyrrole and
an octahydrocyclopenta[c]pyrrole ring via position 1, a 2-azaspiro[4.4]nonane ring via position 2, a 7-azabicyc-
lo[2.2.1]heptane ring via position 7, an octahydropyrrolo[3,4-b]pyrrole ring via positions 1 and 5, a 6,7-dihydro-5H-
pyrrolo[2,1-c][1,2,4]triazole ring via position 3, an imidazo[2,1-b]thiazole ring via positions 2, 5 and 6, a 6,7-dihydro-5H-
thiazolo[3,2-a]pyrimidine via position 3, a benzofuran ring and a benzothiophene ring via positions 2, 3, 4, 5, 6 and 7, a
1H-indole ring, a 2,3-dihydro-1H-indole and an octahydroindole ring via positions 1, 2, 3, 4, 5, 6 and 7, a benzo[1,3]dioxole
ring via positions 4, 5, 6 and 7, a benzoxazole ring and a benzthiazole ring via positions 2, 4, 5, 6 and 7, a 1H-benzimidazole
ring via positions 1, 2, 4, 5, 6 and 7, an imidazo[1,2-a]pyridine ring via positions 2 and 3, a [1,2,4]triazolo[4,3-a]pyridine
ring via position 3, a benzo[1,4]dioxane ring via positions 5, 6, 7 and 8, a 3-azabicyclo[3.2.2]nonane ring via position 3,
a quinoline ring via positions 2, 3, 4, 5, 6, 7 and 8, a 1,2,3,4-tetrahydroquinoline ring via positions 1, 5, 6, 7 and 8, a
5,6,7,8-tetrahydroquinoline via positions 2, 3 and 4, an isoquinoline ring via positions 1, 3, 4, 5, 6, 7 and 8, a 1,2,3,4-
tetrahydroisoquinoline ring via positions 2, 5, 6, 7 and 8, a 5,6,7,8-tetrahydroisoquinoline ring via positions 1, 3, 4 and
5, a 2,7-diazaspiro[4.5]decane ring via positions 2 and 7, a 2,8-diazaspiro[4.5]decane ring via positions 2 and 8, for
example, wherein the resulting residues of the heterocyclic groups can all be unsubstituted or substituted in any suitable
positions as specified in the definition of the respective group in the compounds of the formula I.
[0025] Halogen is fluorine, chlorine, bromine or iodine. In one embodiment of the invention, in any of its occurrences
halogen is fluorine, chlorine or bromine, in another embodiment fluorine or chlorine, in another embodiment fluorine, in
another embodiment chlorine, where all occurrences of halogen are independent of each other.
[0026] An oxo group, i.e. a doubly bonded oxygen atom, when bonded to a carbon atom, replaces two hydrogen atoms
on a carbon atom of the parent system. Thus, if a CH2 group is substituted by oxo, it becomes a carbonyl group (C(O),
C=O). Oxo groups can also occur on sulfur atoms, such as on ring sulfur atoms in saturated and partially unsaturated
heterocycles in which generally, besides a ring sulfur atom, also an S(O) group (S(=O)) and an S(O)2 group (S(=O)2)
can be present as hetero ring members. An oxo group cannot occur as a substituent on a carbon atom in an aromatic
ring such as in a phenyl group.
[0027] The present invention comprises all stereoisomeric forms of the compounds of the formula I, for example all
enantiomers and diastereomers including cis/trans isomers. The invention likewise comprises mixtures of two or more
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stereoisomeric forms, for example mixtures of enantiomers and/or diastereomers including cis/trans isomers, in all ratios.
Asymmetric centers contained in the compounds of the formula I, for example the carbon atom in position 2 of the
chroman ring system or in unsubstituted or substituted alkyl groups, can all independently of each other have S config-
uration or R configuration. The invention relates to enantiomers, both the levorotatory and the dextrorotatory antipode,
in enantiomerically pure form and essentially enantiomerically pure form, for example with a molar ratio of the two
enantiomers of 98:2, or 99:1, or greater, and in the form of their racemate, i.e. a mixture of the two enantiomers in molar
ratio of 1:1, and in the form of mixtures of the two enantiomers in all ratios. The invention likewise relates to diastereomers
in the form of pure and essentially pure diastereomers and in the form of mixtures of two or more diastereomers in all
ratios. The invention also comprises all cis/trans isomers of the compounds of the formula I in pure form and essentially
pure form, for example with a molar ratio of the cis/trans isomers of 98:2, or 99:1, or greater, and in the form of mixtures
of the cis isomer and the trans isomer in all ratios. Cis/trans isomerism can occur in substituted rings. The preparation
of individual stereoisomers, if desired, can be carried out by resolution of a mixture according to customary methods,
for example, by chromatography or crystallization, or by use of stereochemically uniform starting compounds in the
synthesis, or by stereoselective reactions. Optionally, before a separation of stereoisomers a derivatization can be carried
out. The separation of a mixture of stereoisomers can be carried out at the stage of the compound of the formula I or at
the stage of an intermediate in the course of the synthesis. For example, in the case of a compound of the formula I
containing an asymmetric center the individual enantiomers can be prepared by preparing the racemate of the compound
of the formula I and resolving it into the enantiomers by high pressure liquid chromatography on a chiral phase according
to standard procedures, or resolving the racemate of any intermediate in the course of its synthesis by such chroma-
tography or by crystallization of a salt thereof with an optically active amine or acid and converting the enantiomers of
the intermediate into the enantiomeric forms of the final compound of the formula I, or by performing an enantioselective
reaction in the course of the synthesis. The invention also comprises all tautomeric forms of the compounds of the formula I.
[0028] If the compounds of the formula I comprise one or more acidic or basic groups for example basic heterocyclic
groups, the corresponding physiologically or toxicologically acceptable salts are also included in the invention, especially
the pharmaceutically acceptable salts. The compounds of the formula I may thus be deprotonated on an acidic group
and be used for example as alkali metal salts, for example sodium or potassium salts, or as ammonium salts, for example
as salts with ammonia or organic amines or amino acids. Compounds of the formula I comprising at least one basic
group may also be prepared and used in the form of their acid addition salts, for example in the form of pharmaceutically
acceptable salts with inorganic acids and organic acids, such as salts with hydrochloric acid and thus be present in the
form of the hydrochlorides, for example. Salts can in general be prepared from acidic and basic compounds of the
formula I by reaction with an acid or base in a solvent or diluent according to customary procedures. If the compounds
of the formula I simultaneously contain an acidic and a basic group in the molecule, the invention also includes internal
salts (betaines, zwitterions) in addition to the salt forms mentioned. The present invention also comprises all salts of the
compounds of the formula I which, because of low physiological tolerability, are not directly suitable for use as a phar-
maceutical, but are suitable as intermediates for chemical reactions or for the preparation of physiologically acceptable
salts, for example by means of anion exchange or cation exchange.
[0029] In one embodiment of the invention, an aromatic heterocycle representing the group Ar comprises 1 or 2
identical or different ring heteroatoms which are selected from the series consisting of nitrogen and sulfur. In another
embodiment, an aromatic heterocycle representing Ar is a 5-membered heterocycle which comprises 1 or 2 identical or
different ring heteroatoms which are selected from the series consisting of nitrogen and sulfur, in another embodiment
1 ring heteroatom which is a sulfur atom, or it is a 6-membered heterocycle which comprises 1 or 2 ring heteroatoms
which are nitrogen atoms. In another embodiment, an aromatic heterocycle representing Ar is selected from the series
consisting of thiophene, thiazole, pyridine, pyridazine, pyrimidine and pyrazine, in another embodiment from the series
consistingof thiophene, pyridine, pyridazine, pyrimidine and pyrazine, in another embodiment from the series consisting
of thiophene, pyridine, pyrimidine and pyrazine, in another embodiment from the series consisting of thiophene, pyridine
and pyrazine, in another embodiment from the series consisting of pyridine and pyrazine, in another embodiment from
the series consisting of thiophene and pyridine, in another embodiment it is thiophene, and in another embodiment is
pyridine, which heterocycles are all unsubstituted or substituted as indicated. In one embodiment of the invention, Ar is
phenyl which is unsubstituted or substituted by one or more identical or different substituents R1, in another embodiment
Ar is a 5-membered or 6-membered aromatic heterocycle which is unsubstituted or substituted by one or more identical
or different substituents R1. In one embodiment of the invention, the number of substituents R1 which can be present
in the group Ar is 1, 2 or 3, in another embodiment it is 1 or 2, in another embodiment it is 1.
[0030] The double bond which is present in the mono-unsaturated ring which can be formed by two substituents R1
bonded to adjacent ring carbon atoms in Ar together with the carbon atoms carrying them, is present between the said
two adjacent ring carbon in the aromatic ring Ar which are common to the ring Ar and the ring formed by the two groups
R1, and because of the rules of nomenclature for fused rings is regarded as a double bond present in both rings. The
case that two groups R1 bonded to adjacent carbon atoms in Ar together with the carbon atoms carrying them form a
5-membered to 7-membered mono-unsaturated ring, can in other terms be regarded as two groups R1 together forming
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a divalent residue comprising a chain of 3 to 5 atoms of which 0, 1 or 2 are identical or different heteroatoms selected
from the series consisting of nitrogen, oxygen and sulfur, the terminal atoms of which, which are bonded to the two
adjacent ring carbon atoms in Ar, are separated from each other by 1 to 3 atoms. Examples of such divalent residues,
from any one or more of which two groups R1 bonded to adjacent ring carbon atoms in Ar are selected in one embodiment
of the invention, are the residues -CH2-CH2-CH2-, -CH2-CH2-CH2-CH2-, -CH2-CH2-CH2-CH2-CH2-, -O-
CH2-CH2-,-CH2-CH2-O-, -O-CH2-O-, -O-CH2-CH2-O-, -O-CH2-CH2-CH2-O-, -NH-CH2-CH2-O-, -O-CH2-CH2-NH-, -S-
CH2-CH2-NH- and -NH-CH2-CH2-S-, which can all be substituted on carbon atoms and nitrogen atoms by substituents
selected from the series consisting of fluorine and (C1-C4)-alkyl, for example fluorine and methyl, and can thus also be
present, for example, as the divalent residues -O-CF2-O-, -O-C(CH3)2-O-, -N(CH3)-CH2-CH2-O-, -O-CH2-CH2-N(CH3)-,
-S-CH2-CH2-N(CH3)- and -N(CH3)-CH2-CH2-S-. In one embodiment of the invention, the ring which can be formed by
two groups R1 bonded to adjacent ring carbon atoms in Ar together with the carbon atoms carrying them, is a 5-membered
or 6-membered, in another embodiment a 5-membered, in another embodiment a 6-membered ring. In one embodiment
of the invention, the number of substituents selected from the series consisting of fluorine and (C1-C4)-alkyl, which can
be present in a ring formed by two groups R1 bonded to adjacent ring carbon atoms in Ar together with the carbon atoms
carrying them, is 1, 2 or 3, in another embodiment 1 or 2, in another embodiment 1. In one embodiment of the invention,
substituents which can be present in a ring formed by two groups R1 bonded to adjacent ring carbon atoms in Ar together
with the carbon atoms carrying them, are fluorine substituents, and in another embodiment they are (C1-C4)-alkyl sub-
stituents, for example methyl substituents, and in another embodiment are substituents in such a ring bonded to a ring
nitrogen atom selected from the series consisting of (C1-C4)-alkyl.
[0031] In one embodiment of the invention, R1 is selected from the series consisting of halogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O- and (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-O-, in another embodiment from the series consisting of halogen, (C1-C6)-alkyl, HO- and
(C1-C6)-alkyl-O-, in another embodiment from the series consisting of halogen, (C1-C6)-alkyl and (C1-C6)-alkyl-O-, in
another embodiment from the series consisting of halogen and (C1-C6)-alkyl, in another embodiment from the series
consisting of halogen, in another embodiment from the series consisting of (C1-C6)-alkyl, in another embodiment from
the series consisting of halogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, HO-, (C1-C6)-alkyl-
O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-O- and (C1-C6)-alkyl-S(O)n-, in another embodiment from the
series consisting of halogen, (C1-C6)-alkyl, HO-, (C1-C6)-alkyl-O- and (C1-C6)-alkylS(O)n-, in another embodiment from
the series consisting of halogen, (C1-C6)-alkyl, (C1-C6)-alkyl-O- and (C1-C6)-alkyl-S(O)n-, and in all these embodiment
two groups R1 bonded to adjacent carbon atoms in Ar, together with the carbon atoms carrying them, can form a 5-
membered to 7-membered mono-unsaturated ring which comprises 0, 1 or 2 identical or different ring heteroatoms
selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or
more identical or different substituents selected from the series consisting of fluorine and (C1-C4)-alkyl. In another
embodiment, R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, phenyl, Het1, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-O-,
phenyl-O-, Het1-O- and (C1-C6)-alkyl-S(O)n-, in another embodiment from the series consisting of halogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O- and (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-O-, in another embodiment from the series consisting of halogen, (C1-C6)-alkyl, HO- and
(C1-C6)-alkyl-O-, in another embodiment from the series consisting of halogen, (C1-C6)-alkyl and (C1-C6)-alkyl-O-, in
another embodiment from the series consisting of halogen and (C1-C6)-alkyl, in another embodiment from the series
consisting of halogen, in another embodiment from the series consisting of (C1-C6)-alkyl, in another embodiment from
the series consisting of halogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, HO-, (C1-C6)-alkyl-
O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-O- and (C1-C6)-alkyl-S(O)n-, in another embodiment from the
series consisting of halogen, (C1-C6)-alkyl, HO-, (C1-C6)-alkyl-O- and (C1-C6)-alkyl-S(O)n-, in another embodiment from
the series consisting of halogen, (C1-C6)-alkyl, (C1-C6)-alkyl-O- and (C1-C6)-alkyl-S(O)n-. In one embodiment, substit-
uents R1 which are bonded to a ring nitrogen atom in Ar, such as in the case of a pyrrole, pyrazole or imidazole ring
representing Ar, are selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, phenyl and Het1, in another embodiment from the series consisting of (C1-C6)-alkyl.
[0032] In one embodiment of the invention, a (C1-C6)-alkyl group which represents R1 or is present in the groups
(C1-C6)-alkyl-O- and (C1-C6)-alkyl-S(O)n- representing R1, is a (C1-C4)-alkyl group, in another embodiment a
(C1-C3)-alkyl group, in another embodiment a (C1-C2)-alkyl group, in another embodiment a methyl group. In one em-
bodiment of the invention, a (C3-C7)-cycloalkyl group which represents R1 or is present in R1, is a (C3-C6)-cycloalkyl
group, in another embodiment a (C3-C4)-cycloalkyl group, in another embodiment a cyclopropyl group.
[0033] Examples of groups Ar including the optional substituents R1, from any one or more of which Ar is selected in
one embodiment of the invention, are phenyl, i.e. unsubstituted phenyl, thiophen-2-yl, thiophen-3-yl, pyridin-2-yl, pyridin-
3-yl, pyridin-4-yl, pyrazin-2-yl, 2-fluoro-phenyl, 3-fluoro-phenyl, 4-fluoro-phenyl, 2-chloro-phenyl, 3-chloro-phenyl, 4-chlo-
ro-phenyl, 2-methyl-phenyl (o-tolyl), 3-methyl-phenyl (m-tolyl), 4-methyl-phenyl (p-tolyl), 2-ethyl-phenyl, 3-ethyl-phenyl,
4-ethyl-phenyl, 2-methoxy-phenyl, 3-methoxy-phenyl, 4-methoxy-phenyl, 2-ethoxy-phenyl, 3-ethoxy-phenyl, 4-ethoxy-
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phenyl, 2-propoxy-phenyl, 3-propoxy-phenyl, 4-propoxy-phenyl, 2-isopropoxy-phenyl, 3-isopropoxy-phenyl, 4-isopro-
poxy-phenyl, 2,3-difluoro-phenyl, 2,4-difluoro-phenyl, 2,5-difluoro-phenyl, 2,6-difluoro-phenyl, 3,4-difluoro-phenyl, 3,5-
difluoro-phenyl, 2,3-dichloro-phenyl, 2,4-dichloro-phenyl; 2,5-dichloro-phenyl, 2,6-dichloro-phenyl, 3,4-dichloro-phenyl,
3,5-dichloro-phenyl, 2-chloro-3-fluoro-phenyl, 2-chloro-4-fluoro-phenyl, 2-chloro-5-fluoro-phenyl, 2-chloro-6-fluoro-phe-
nyl, 3-chloro-2-fluoro-phenyl, 3-chloro-4-fluoro-phenyl, 3-chloro-5-fluoro-phenyl, 4-chloro-2-fluoro-phenyl, 4-chloro-3-
fluoro-phenyl, 5-chloro-2-fluoro-phenyl, 2,3-dimethyl-phenyl, 2,4-dimethyl-phenyl, 2,5-dimethyl-phenyl, 2,6-dimethyl-
phenyl, 3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl, 2-fluoro-3-methyl-phenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-me-
thyl-phenyl, 2-fluoro-6-methyl-phenyl, 3-fluoro-2-methyl-phenyl, 3-fluoro-4-methyl-phenyl, 3-fluoro-5-methyl-phenyl, 4-
fluoro-2-methyl-phenyl, 4-fluoro-3-methyl-phenyl, 5-fluoro-2-methyl-phenyl, 2-chloro-3-methyl-phenyl, 2-chloro-4-me-
thyl-phenyl, 2-chloro-5-methyl-phenyl, 2-chloro-6-methyl-phenyl, 3-chloro-2-methyl-phenyl, 3-chloro-4-methyl-phenyl,
3-chloro-5-methyl-phenyl, 4-chloro-2-methyl-phenyl, 4-chloro-3-, methyl-phenyl, 5-chloro-2-methyl-phenyl, 2-fluoro-3-
methoxy-phenyl, 2-fluoro-4-methoxy-phenyl, 2-fluoro-5-methoxy-phenyl, 2-fluoro-6-methoxy-phenyl, 3-fluoro-2-meth-
oxy-phenyl, 3-fluoro-4-methoxy-phenyl, 3-fluoro-5-methoxy-phenyl, 4-fluoro-2-methoxy-phenyl, 4-fluoro-3-methoxy-
phenyl, 5-fluoro-2-methoxy-phenyl, 2-methoxy-3-methyl-phenyl, 2-methoxy-4-methyl-phenyl, 2-methoxy-5-methyl-phe-
nyl, 2-methoxy-6-methyl-phenyl, 3-methoxy-2-methyl-phenyl, 3-methoxy-4-methyl-phenyl, 3-methoxy-5-methyl-phenyl,
4-methoxy-2-methyl-phenyl, 4-methoxy-3-methyl-phenyl, 5-methoxy-2-methyl-phenyl, 3-fluoro-thiophen-2-yl, 4-fluoro-
thiophen-2-yl, 5-fluoro-thiophen-2-yl, 2-fluoro-thiophen-3-yl, 4-fluoro-thiophen-3-yl, 5-fluoro-thiophen-3-yl, 3-chloro-thi-
ophen-2-yl, 4-chloro-thiophen-2-yl, 5-chloro-thiophen-2-yl, 2-chloro-thiophen-3-yl, 4-chloro-thiophen-3-yl, 5-chloro-thi-
ophen-3-yl, 3-methyl-thiophen-2-yl, 4-methyl-thiophen-2-yl, 5-methyl-thiophen-2-yl, 2-methyl-thiophen-3-yl, 4-methyl-
thiophen-3-yl, 5-methyl-thiophen-3-yl, 3-fluoro-pyridin-2-yl, 4-fluoro-pyridi.n-2-yl, 5-fluoro-pyridin-2-yl, 6-fluoro-pyridin-
2-yl, 2-fluoro-pyridin-3-yl, 4-fluoro-pyridin-3-yl, 5-fluoro-pyridin-3-yl, 6-fluoro-pyridin-3-yl, 2-fluoro-pyridin-4-yl, 3-fluoro-
pyridin-4-yl, 3-chloro-pyridin-2-yl, 4-chloro-pyridin-2-yl, 5-chloro-pyridin-2-yl, 6-chloro-pyridin-2-yl, 2-chloro-pyridin-3-yl,
4-chloro-pyridin-3-yl, 5-chloro-pyridin-3-yl, 6-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl, 3-chloro-pyridin-4-yl, 3-methyl-py-
ridin-2-yl, 4-methyl-pyridin-2-yl, 5-methyl-pyridin-2-yl, 6-methyl-pyridin-2-yl, 2-methyl-pyridin-3-yl, 4-methyl-pyridin-3-yl,
5-methyl-pyridin-3-yl, 6-methyl-pyridin-3-yl, 2-methyl-pyridin-4-yl, 3-methyl-pyridin-4-yl, 3-methoxy-pyridin-2-yl, 4-meth-
oxy-pyridin-2-yl, 5-methoxy-pyridin-2-yl, 6-methoxy-pyridin-2-yl, 2-methoxy-pyridin-3-yl, 4-methoxy-pyridin-3-yl, 5-meth-
oxy-pyridin-3-yl, 6-methoxy-pyridin-3-yl, 2-methoxy-pyridin-4-yl, 3-methoxy-pyridin-4-yl.
[0034] In one embodiment of the invention, the group R2 is selected from the series consisting of R5-N(R6)-C(O)-
and R5-N(R6)-CH2-, and in another embodiment from the series consisting of R7-C(O)-NH-CH2- and R7-S(O)2-NH-
CH2-. In another embodiment of the invention, the group R2 is the group. R5-N(R6)-C(O)-, and respective compounds
are designated as compounds of the formula Ia. In another embodiment of the invention, the group R2 is the group R5-
N(R6)-CH2-, and respective compounds are designated as compounds of the formula Ib. In another embodiment of the
invention, the group R2 is the group R7-C(O)-NH-CH2-, and respective compounds are designated as compounds of
the formula Ic. In another embodiment of the invention, the group R2 is the group R7-S(O)2-NH-CH2-, and respective
compounds are designated as compounds of the formula Id.
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[0035] The groups Ar, R3, R4, R5, R6 and R7 in the compounds of the formulae la, Ib, Ic and Id are defined as in the
compounds of the formula I.
[0036] In one embodiment of the invention, the group R2 is bonded in ring position 5 of the thiazole ring system and
the group R3 is bonded in position 4 of the thiazole ring system, and respective compounds are designated as compounds
of the formula Ie. In another embodiment of the invention, the group R3 is bonded in ring position 5 of the thiazole ring
system and the group R2 is bonded in position 4 of the thiazole ring system, and respective compounds are designated
as compounds of the formula If.

[0037] The groups Ar, R2, R3 and R4 in the compounds of the formulae Ie and If are defined as in the compounds of
the formula I.
[0038] In one embodiment of the invention, the group R2 is bonded in ring position 5 of the thiazole ring system and
the group R3 is bonded in position 4 of the thiazole ring system, and the group R2 is selected from the series consisting
of R5-N(R6)-C(O)- and R5-N(R6)-CH2-, and in another embodiment from the series consisting of R7-C(O)-NH-CH2-
and R7-S(O)2-NH-CH2-. In another embodiment of the invention, the group R2 is bonded in ring position 4 of the thiazole
ring system and the group R3 is bonded in position 5 of the thiazole ring system, and the group R2 is selected from the
series consisting of R5-N(R6)-C(O)- and R5-N(R6)-CH2-, and in another embodiment from the series consisting of R7-
C(O)-NH-CH2- and R7-S(O)2-NH-CH2-. In another embodiment of the invention, the group R2 is bonded in ring position
5 of the thiazole ring system and is the group R5-N(R6)-C(O)-, and the group R3 is bonded in ring position 4 of the
thiazole ring system, and respective compounds are designated as compounds of the formula Ig. In another embodiment
of the invention, the group R2 is bonded in ring position 5 of the thiazole ring system and is the group R5-N(R6)-CH2-,
and the group R3 is bonded in ring position 4 of the thiazole ring system, and respective compounds are designated as
compounds of the formula Ih. In another embodiment of the invention, the group R2 is bonded in ring position 5 of the
thiazole ring system and is the group R7-C(O)-NH-CH2-, and the group. R3 is bonded in ring position 4 of the thiazole
ring system, and respective compounds are designated as compounds of the formula Ij. In another embodiment of the
invention, the group R2 is bonded in ring position 5 of the thiazole ring system and is the group R7-S(O)2-NH-CH2-, and
the group R3 is bonded in ring position 4 of the thiazole ring system, and respective compounds are designated as
compounds of the formula Ik. In another embodiment of the invention, the group R2 is bonded in ring position 4 of the
thiazole ring system and is the group R5-N(R6)-C(O)-, and the group R3 is bonded in ring position 5 of the thiazole ring
system, and respective compounds are designated as compounds of the formula Im. In another embodiment of the
invention, the group R2 is bonded in ring position 4 of the thiazole ring system and is the group R5-N(R6)-CH2-, and the
group R3 is bonded in ring position 5 of the thiazole ring system, and respective compounds are designated as compounds
of the formula In. In another embodiment of the invention, the group R2 is bonded in ring position 4 of the thiazole ring
system and is the group R7-C(O)-NH-CH2-, and the group R3 is bonded in ring position 5 of the thiazole ring system,
and respective compounds are designated as compounds of the formula Io. In another embodiment of the invention,
the group R2 is bonded in ring position 4 of the thiazole ring system and is the group R7-S(O)2-NH-CH2-, and the group
R3 is bonded in ring position 5 of the thiazole ring system, and respective compounds are designated as compounds
of the formula Ip.



EP 2 567 958 B1

13

5

10

15

20

25

30

35

40

45

50

55

[0039] The groups Ar, R3, R4, R5, R6 and R7 in the compounds of the formulae Ig, Ih, Ij, Ik, Im, In, Io and Ip are
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defined as in the compounds of the formula I.
[0040] In one embodiment of the invention, the group R3 is selected from the series consisting of hydrogen, halogen
and (C1-C4)-alkyl, in another embodiment from the series consisting of hydrogen and halogen, in another embodiment
from the series consisting of hydrogen, fluorine and chlorine, in another embodiment from the series consisting of
hydrogen and (C1-C4)-alkyl, and in another embodiment R3 is hydrogen. In one embodiment of the invention, a
(C1-C4)-alkyl group representing R3 or present in R3 is (C1-C2)-alkyl, in another embodiment it is methyl, wherein alkyl
groups including methyl groups can also be substituted by one or more fluorine substituents and, for example, trifluor-
omethyl groups be present, as applies to alkyl groups in general.
[0041] As indicated above, in the free binding sites of the chroman ring, i.e. binding sites in positions 2, 3, 4, 5, 7 and
8 of the chroman ring system which are not occupied by bonds within the ring or the bond to the group Ar, hydrogen
atoms or substituents selected from the series consisting of halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O- can be present
which represent groups R4. In one embodiment of the invention, in the free binding site in position 2 of the chroman ring
system, i.e. the free binding site of the ring carbon atom which carries the group Ar, a hydrogen atom is present, and in
the free binding sites in positions 3, 4, 5, 7 and 8 of the chroman ring system hydrogen atoms or substituents selected
from the series consisting of halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O- are present. In another embodiment of the
invention, in the free binding sites in positions 2, 3 and 4 of the chroman ring system hydrogen atoms are present, and
in the free binding sites in positions 5, 7 and 8 of the chroman ring system hydrogen atoms or substituents selected from
the series consisting of halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O- are present. In another embodiment of the invention,
in the free binding sites in positions 2 and 5 of the chroman ring system hydrogen atoms are present, and in the free
binding sites in positions 3, 4, 7 and 8 of the chroman ring system hydrogen atoms or substituents selected from the
series consisting of halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O- are present. In another embodiment of the invention, in
the free binding sites in positions 2, 5, 7 and 8 of the chroman ring system hydrogen atoms are present, and in the free
binding sites in positions 3 and 4 of the chroman ring system hydrogen atoms or substituents selected from the series
consisting of halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O- are present. In one embodiment, the number of groups R4
which are different from hydrogen, i.e. the number of substituents R4 which are selected from halogen, (C1-C4)-alkyl
and (C1-C4)-alkyl-O-, is 3, in another embodiment it is 2, in another embodiment it is 1, and in another embodiment it is
0, and in the latter embodiment thus no groups R4 which are different from hydrogen are present in the chroman ring
system, and hydrogen atoms are present in all its free binding sites. In one embodiment, R4 is hydrogen or one or more
identical or different substituents selected from the series consisting of halogen and (C1-C4)-alkyl, in another embodiment
R4 is hydrogen or one or more identical or different substituents selected from the series consisting of fluorine, chlorine
and (C1-C4)-alkyl. In one embodiment, R4 in the free binding sites in positions 2, 3 and 4 of the chroman ring system is
hydrogen or one or more identical or different substituents selected from the series consisting of fluorine and (C1-C4)-alkyl,
in another embodiment R4 in the free binding sites in positions 2, 3 and 4 of the chroman ring system is hydrogen or
one or more identical or different substituents selected from the series consisting of (C1-C4)-alkyl, and R4 in the free
binding sites in positions 5, 7 and 8 of the chroman ring system is hydrogen or one or more identical or different substituents
selected from the series consisting of halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O-, in another embodiment R4 in the free
binding sites in positions 5, 7 and 8 of the chroman ring system is hydrogen or one or more identical or different substituents
selected from the series consisting of halogen and (C1-C4)-alkyl, in another embodiment R4 in the free binding sites in
positions 5, 7 and 8 of the chroman ring system is hydrogen or one or more identical or different substituents selected
from the series consisting of halogen. In one embodiment of the invention, a (C1-C4)-alkyl group representing R4 or
present in R4 is (C1-C2)-alkyl, in another embodiment it is methyl.
[0042] In one embodiment of the invention, R5 and R6 are independently of one another selected from the series
consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2, in another embodiment from
the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C6-C10)-bicycloalkyl, in another embodiment
from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2, in another embodiment from the
series consisting of hydrogen, (C1-C6)-alkyl and (C3-C7)-cycloalkyl, in another embodiment from the series consisting
of hydrogen and (C1-C6)-alkyl, wherein in all these embodiment (C1-C6)-alkyl is unsubstituted or substituted by one or
more identical or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 all are unsubstituted
or substituted by one or more identical or different substituents R11, or the groups R5 and R6, together with the nitrogen
atom carrying them, form a 4-membered to 10-membered, monocyclic or bicyclic, saturated or partially unsaturated
heterocycle which, in addition to the nitrogen atom carrying R5 and R6, comprises 0 or 1 further ring heteroatom selected
from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one ore more
identical or different substituents R12. In another embodiment of the invention, R5 and R6 are independently of one
another selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and
Het2, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C6-C10)-bi-
cycloalkyl, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2,
in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl and (C3-C7)-cycloalkyl, in another embod-
iment from the series consisting of hydrogen and (C1-C6)-alkyl, wherein in all these embodiment (C1-C6)-alkyl is unsub-
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stituted or substituted by one or more identical or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl
and Het2 all are unsubstituted or substituted by one or more identical or different substituents R11.
[0043] In one embodiment of the invention, one of the groups R5 and R6 is selected from the series consisting of
hydrogen and (C1-C6)-alkyl, in another embodiment from the series consisting of hydrogen and (C1-C4)-alkyl, in another
embodiment from the series consisting of hydrogen and methyl, and in another embodiment is hydrogen, and the other
of the groups R5 and R6 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C6-C10)-bi-
cycloalkyl and Het2, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl
and (C6-C10)-bicycloalkyl, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl
and Het2, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl and (C3-C7)-cycloalkyl, in another
embodiment from the series consisting of hydrogen and (C1-C6)-alkyl, wherein in all these embodiment (C1-C6)-alkyl,
(C1-C4)-alkyl and methyl representing R5 or R6 is unsubstituted or substituted by one or more identical or different
substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 all are unsubstituted or substituted by one or
more identical or different substituents R11, or the groups R5 and R6, together with the nitrogen atom carrying them,
form a 4-membered to 10-membered, monocyclic or bicyclic, saturated or partially unsaturated heterocycle which, in
addition to the nitrogen atom carrying R5 and R6, comprises 0 or 1 further ring heteroatom selected from the series
consisting of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one ore more identical or different
substituents R12. In another embodiment of the invention, one of the groups R5 and R6 is selected from the series
consisting of hydrogen and (C1-C6)-alkyl, in another embodiment from the series consisting of hydrogen and (C1-C4)-alkyl,
in another embodiment from the series consisting of hydrogen and methyl, and in another embodiment is hydrogen, and
the other of the groups R5 and R6 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl,
(C6-C10)-bicycloalkyl and Het2, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cy-
cloalkyl and (C6-C10)-bicycloalkyl, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and Het2, in another embodiment from the series consisting of hydrogen, (C1-C6)-alkyl and (C3-C7)-cy-
cloalkyl, in another embodiment from the series consisting of hydrogen and (C1-C6)-alkyl, wherein in all these embodiment
(C1-C6)-alkyl, (C1-C4)-alkyl and methyl representing R5 or R6 is unsubstituted or substituted by one or more identical
or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 all are unsubstituted or substituted
by one or more identical or different substituents R11.
[0044] In one embodiment of the invention, one of the groups R5 and R6 is selected from the series consisting of
hydrogen and (C1-C6)-alkyl, in another embodiment from the series consisting of hydrogen and (C1-C4)-alkyl, in another
embodiment from the series consisting of hydrogen and methyl, and in another embodiment is hydrogen, and the other
of the groups R5 and R6 is selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl
and Het2, in another embodiment from the series consisting of (Cl-C6)-alkyl, (C3-C7)-cycloalkyl and (C6-C10)-bicycloalkyl,
in another embodiment from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2, in another embodiment
from the series consisting of (C1-C6)-alkyl and (C3-C7)-cycloalkyl, in another embodiment from the series consisting of
(C1-C6)-alkyl, wherein in all these embodiment (C1-C6)-alkyl, (C1-C4)-alkyl and methyl representing R5 or R6 is unsub-
stituted or substituted by one or more identical or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl
and Het2 all are unsubstituted or substituted by one or more identical or different substituents R11, or the groups R5
and R6, together with the nitrogen atom carrying them, form a 4-membered to 10-membered, monocyclic or bicyclic,
saturated or partially unsaturated heterocycle which, in addition to the nitrogen atom carrying R5 and R6, comprises 0
or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted
or substituted by one ore more identical or different substituents R12. In another embodiment of the invention, one of
the groups R5 and R6 is selected from the series consisting of hydrogen and (C1-C6)-alkyl, in another embodiment from
the series consisting of hydrogen and (C1-C4)-alkyl, in another embodiment from the series consisting of hydrogen and
methyl, and in another embodiment is hydrogen, and the other of the groups R5 and R6 is selected from the series
consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2, in another embodiment from the series
consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C6-C10)-bicycloalkyl, in another embodiment from the series consisting
of (C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2, in another embodiment from the series consisting of (C1-C6)-alkyl and
(C3-C7)-cycloalkyl, in another embodiment from the series consisting of (C1-C6)-alkyl, wherein in all these embodiment
(C1-C6)-alkyl, (C1-C4)-alkyl and methyl representing R5 or R6 is unsubstituted or substituted by one or more identical
or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 all are unsubstituted or substituted
by one or more identical or different substituents R11.
[0045] In one embodiment of the invention, a (C1-C6)-alkyl group representing R5 or R6 is a (C1-C4)-alkyl group, in
another embodiment a (C1-C3)-alkyl group, in another embodiment a (C1-C2)-alkyl group, in another embodiment any
one or more groups selected from the series consisting of butyl, propyl, isopropyl, ethyl and methyl, for example selected
from the series consisting of methyl, ethyl and propyl, which are all unsubstituted or substituted by one or more, for
example 1, 2 or 3, or 1 or 2, or 1, identical or different substituents R10, which substituents can be present in any
positions, for example in position 1 and/or in position 2 of an ethyl group representing R5 or R6, or in position 1 and/or
in position 2 and/or in position 3 of a propyl group representing R5 or R6.
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[0046] In one embodiment of the invention, the number of identical or different substituents R10 which are optionally
present in a (C1-C6)-alkyl group representing R5 or R6, is 1, 2, 3 or 4, in another embodiment it is 1, 2 or 3, in another
embodiment it is 1 or 2, in another embodiment it is 1. In one embodiment, the number of groups R14 representing
substituents R10, which are optionally present in an (C1-C6)-alkyl group representing R5 or R6 besides any other
substituents R10, is 1 or 2, in another embodiment it is 1, in another embodiment it is 0 (zero), i.e., in the latter embodiment
R10 is as defined, but is not R14. In one embodiment, the number of oxo groups representing substituents R10, which
are optionally present in an (C1-C6)-alkyl group representing R5 or R6 besides any other substituents R10, is 1 or 2, in
another embodiment it is 1. In one embodiment, the number of groups selected from the series consisting of R16-
N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2-representing substituents R10, which are optionally present in an
(C1-C6)-alkyl group representing R5 or R6 besides any other substituents R10, is 1 or 2, in another embodiment it is 1.
[0047] In one embodiment of the invention, the number of identical or different substituents R11 which are optionally
present in (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 groups representing R5 or R6, is independently of each
other 1, 2, 3 or 4, in another embodiment it is 1, 2 or 3, in another embodiment it is 1 or 2, in another embodiment it is
1. In one embodiment, the number of groups R14 representing substituents R11, which are optionally present in
(C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 groups representing R5 or R6 besides any other substituents R11,
is 1 or 2, in another embodiment it is 1, in another embodiment it is 0. In one embodiment, the number of oxo groups
representing substituents R11, which are optionally present in (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 groups
representing R5 or R6 besides any other substituents R11, is 1 or 2, in another embodiment it is 1. In one embodiment,
the number of groups selected from the series consisting of R19-O-C(O)-(C1-C4)-alkyl-, R16-N(R17)-C(O)-, R19-O-
C(O)- and R16-N(R17)-S(O)2-representing substituents R11, which are optionally present in (C3-C7)-cycloalkyl,
(C6-C10)-bicycloalkyl and Het2 groups representing R5 or R6 besides any other substituents R11, is 1 or 2, in another
embodiment it is 1.
[0048] The monocyclic or bicyclic heterocycle which can be formed by the groups R5 and R6 together with the nitrogen
atom carrying them, which heterocycle is thus bonded via a ring nitrogen atom, can be 4-membered, 5-membered, 6-
membered, 7-membered, 8-membered, 9-membered or 10-membered. In one embodiment of the invention, this hete-
rocycle is 5-membered to 10-membered, in another embodiment it is 5-membered to 8-membered, in another embodiment
it is 5-membered or 6-membered. In one embodiment of the invention, a monocyclic heterocycle formed by the groups
R5 and R6 together with the nitrogen atom carrying them, is 4-membered, 5-membered, 6-membered or 7-membered,
and a bicyclic heterocycle formed by the groups R5 and R6 together with the nitrogen atom carrying them, is 6-membered,
7-membered, 8-membered, 9-membered or 10-membered. In one embodiment, a heterocycle formed by the groups R5
and R6 together with the nitrogen atom carrying them, is monocyclic, in another embodiment it is bicyclic. The two cycles
in a bicyclic heterocyclic group formed by the groups R5 and R6 together with the nitrogen atom carrying them, can be
fused or form a bridged bicycle or a spirocycle. In one embodiment, a heterocycle formed by the groups R5 and R6
together with the nitrogen atom carrying them, is saturated or contains one double bond within the ring, in another
embodiment it is saturated. In one embodiment, the further ring heteroatom which is optionally present in a heterocycle
formed by the groups R5 and R6 together with the nitrogen atom carrying them, is selected from the series consisting
of nitrogen and oxygen, in another embodiment it is a nitrogen atom, and in another embodiment it is an oxygen atom.
Examples of heterocyclic groups, from any one or more of which the heterocyclic groups formed by the groups R5 and
R6 together with the nitrogen atom carrying them is selected in one embodiment of the invention, are the groups of the
following formulae,
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in which the line crossed with the symbol  represents the free bond via which the group is bonded. The bond
originating at the substituent R12 which is depicted in these formulae, which is not directed to a specific atom, indicates
that these heterocyclic groups are optionally substituted by one or more identical or different substituents R12 which
can be present in any positions.
[0049] In one embodiment of the invention, the number of identical or different substituents R12 which are optionally
present in a heterocycle formed by R5 and R6 together with the nitrogen atom carrying them, is 1, 2, 3 or 4, in another
embodiment it is 1, 2 or 3, in another embodiment it is 1 or 2, in another embodiment it is 1. In one embodiment, the
number of groups R14 representing substituents R12, which are optionally present in a heterocycle formed by R5 and
R6 together with the nitrogen atom carrying them besides any other substituents R12, is 1 or 2, in another embodiment
it is 1, in another embodiment it is 0. In one embodiment, the number of oxo groups representing substituents R12,
which are optionally present in a heterocycle formed by R5 and R6 together with the nitrogen atom carrying them besides
any other substituents R12, is 1 or 2, in another embodiment it is 1. In one embodiment, the number of groups selected
from the series consisting of R19-O-C(O)-(C1-C4)-alkyl-, R16-N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2- rep-
resenting substituents R12, which are optionally present in a heterocycle formed by R5 and R6 together with the nitrogen
atom carrying them besides any other substituents R12, is 1 or 2, in another embodiment it is 1.
[0050] In one embodiment of the invention, R7 is in any of its occurrences, independently of other occurrences, selected
from the series consisting of (C1-C6)-alkyl, phenyl, Het2 and Het3, in another embodiment from the series consisting of
(C1-C6)-alkyl, Het2 and Het3, in another embodiment from the series consisting of (C1-C6)-alkyl and Het2, in another
embodiment from the series consisting of (C1-C6)-alkyl and Het3, in another embodiment from the series consisting of
phenyl and Het3, and in another embodiment is (C1-C6)-alkyl, and in another embodiment is phenyl, and in another
embodiment is Het2, and in another embodiment is Het3, wherein all groups (C1-C6)-alkyl and Het2 are unsubstituted
or substituted by one or more identical or different substituents R10, and all groups phenyl and Het3 are unsubstituted
or substituted by one or more identical or different substituents R13.
[0051] In one embodiment of the invention, the number of identical or different substituents R10 which are optionally
present in (C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2 groups representing R7, is independently of each other 1, 2 or 3,
in another embodiment it is 1 or 2, in another embodiment it is 1. In one embodiment, the number of groups R14
representing substituents R10, which are optionally present in (C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2 groups repre-
senting R7 besides any other substituents R10, is 1 or 2, in another embodiment it is 1, in another embodiment it is 0.
In one embodiment, the number of oxo groups representing substituents R10, which are optionally present in
(C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2 groups representing R7 besides any other substituents R10, is 1 or 2, in
another embodiment it is 1. In one embodiment, the number of groups selected from the series consisting of R16-
N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2- representing substituents R10, which are optionally present in
(C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2 groups representing R7 besides any other substituents R10, is 1 or 2, in
another embodiment it is 1. In one embodiment of the invention, the number of identical or different substituents R13
which are optionally present in phenyl and Het3 groups representing R7, is independently of each other 1, 2 or 3, in
another embodiment it is 1 or 2, in another embodiment it is 1, in another embodiment it is 0.
[0052] In one embodiment of the invention, R10 is selected from the series consisting of R14, fluorine, HO-, oxo,
(C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-
N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)- and R19-O-C(O)-, in another embodiment from the series consisting
of fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-
CH2-O-C(O)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- and R16-
N(R17)-S(O)2-, in another embodiment from the series consisting of R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-
C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-
C(O)-N(R17)-, in another embodiment from the series consisting of R14, fluorine, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-,
R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- and R19-O-C(O)-, in another embodiment from the series consisting of fluorine, HO-, (C1-C6)-alkyl-O-,
R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-
C(O)-N(R17)-, R16-N(R17)-C(O)- and R19-O-C(O)-, in another embodiment from the series consisting of R14, fluorine,
HO-; (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-,
R16-N(R17)-C(O)- and R19-O-C(O)-, in another embodiment from the series consisting of fluorine, HO-, (C1-C6)-alkyl-
O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)-and R19-O-C(O)-, in another embodiment from the series consisting of R14, fluorine, HO-, (C1-C6)-alkyl-
O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-
C(O)-N(R17)-, in another embodiment from the series consisting of fluorine, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-
NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-, in an-
other embodiment from the series consisting of R14, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-
S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-, in another embodiment
from the series consisting of HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-,
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(HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-, in another embodiment from the series consisting
of R14, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O- and (HO)2P(O)-O-CH2-O-
C(O)-O-, in another embodiment from the series consisting of HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-,
HO-S(O)2-O-, (HO)2P(O)-O- and (HO)2P(O)-O-CH2-O-C(O)-O-, in another embodiment from the series consisting of
R14, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O- and (HO)2P(O)-O-, in another embodiment
from the series consisting of HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O- and (HO)2P(O)-O-,
in another embodiment from the series consisting of HO-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O- and
(HO)2P(O)-O-, in another embodiment from the series consisting of HO-, HO-S(O)2-O- and (HO)2P(O)-O-, in another
embodiment from the series consisting of HO- and (HO)2P(O)-O-, in another embodiment from the series consisting of
R14, HO- and (HO)2P(O)-O-, in another embodiment from the series consisting of R14 and HO-, and in another em-
bodiment R10 is HO-, and in another embodiment R10 is R14, wherein in case that more than one substituent R10 is
present, the substituents R10 are independently of one another defined as in any of these embodiments.
[0053] In one embodiment of the invention, R11 and R12 are independently of one another selected from the series
consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, R14, fluorine,
HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-
C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)- and R19-O-C(O)-, in another embodiment from the series
consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-; R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, R14, fluorine,
HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-
C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)- and R19-O-C(O)-, in another embodiment from the series consisting of
(C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, fluorine, HO-, oxo,
(C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-
N(R17)-, R18-C(O)-N(R17)- and R19-O-C(O)-, in another embodiment from the series consisting of (C1-C4)-alkyl,
HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-
S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-and R18-C(O)-N(R17)-, in another embodiment
from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-,
fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)-, R18-
C(O)-N(R17)- and R19-O-C(O)-, in another embodiment from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-,
R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-,
(HO)2P(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-, in another embodiment from the series consisting of (C1-C4)-alkyl,
HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-
N(R17)- and R18-C(O)-N(R17)-, in another embodiment from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-,
R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO-, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and R18-
C(O)-N(R17)-, in another embodiment from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-
N(R17)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O- and R16-N(R17)-, in another embodiment from the series
consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO-, (C1-C6)-alkyl-O- and R16-
N(R17)-, in another embodiment from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-
N(R17)-(C1-C4)-alkyl-, fluorine, HO-, oxo and R16-N(R17)-, in another embodiment from the series consisting of
(C1-C4)-alkyl, fluorine and oxo, in another embodiment from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-,
R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO- and R16-N(R17)-, in another embodiment from the series consisting of
(C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, HO- and R16-N(R17)-, in another embodiment from the
series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, HO-, R16-
N(R17)- and R19-O-C(O)-, in another embodiment from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-
N(R17)-(C1-C4)-alkyl-, HO-, R16-N(R17)- and R19-O-C(O)-, wherein in case that more than one substituent R11 or R12
is present, the substituents R11 and R12 are independently of one another defined as in any of these embodiments. In
one embodiment, substituents R11 and R12 which are bonded to a ring nitrogen atom, as can occur in the case of the
group Het2 or the ring which can be formed by R5 and R6 together with the nitrogen atom carrying them, are selected
from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl- and R14, wherein R14 is bonded
via a ring carbon atom, in another embodiment from the series consisting of (C1-C4)-alkyl.
[0054] The explanations given above with respect to the ring which can be formed by two substituents R1 bonded to
adjacent ring carbon atoms in Ar together with the carbon atoms carrying them, apply correspondingly to the ring which
can be formed by two substituents R13 bonded to adjacent ring carbon atoms in R7. I.e., the ring which can be formed
by two substituents R13 bonded to adjacent ring carbon atoms in R7, is mono-unsaturated because it is fused to an
aromatic ring, i.e. a phenyl group or a group Het3 representing R7, and two such groups R13 forming a ring together
with the carbon atoms carrying them can in other terms be regarded as together forming a divalent residue comprising
a chain of 3 to 5 atoms of which 0, 1 or 2 are identical or different heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur. The examples of such divalent residues given above with respect to the ring which can be
formed by two groups R1 together with the ring carbon atoms carrying them, apply likewise to the ring which can be
formed by two substituents R13 together with the ring carbon atoms carrying them. In one embodiment of the invention,
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the ring which can be formed by two groups R13 bonded to adjacent ring carbon atoms in R7 together with the carbon
atoms carrying them, is a 5-membered or 6-membered, in another embodiment a 5-membered, in another embodiment
a 6-membered ring. In one embodiment of the invention, the number of substituents selected from the series consisting
of fluorine and (C1-C4)-alkyl, which can be present in a ring formed by two groups R13 bonded to adjacent ring carbon
atoms in R7 together with the carbon atoms carrying them, is 1, 2 or 3, in another embodiment 1 or 2, in another
embodiment 1. In one embodiment of the invention, substituents which can be present in a ring formed by two groups
R13 bonded to adjacent ring carbon atoms in R7 together with the carbon atoms carrying them, are fluorine substituents,
and in another embodiment they are (C1-C4)-alkyl substituents, for example methyl substituents, and in another embod-
iment are substituents in such a ring bonded to a ring nitrogen atom selected from the series consisting of (C1-C4)-alkyl.
In one embodiment, a ring formed by two substituents R13 bonded to adjacent ring carbon atoms in R7 together with
the carbon atoms carrying them, comprises 1 or 2, in another embodiment 2, identical or different ring heteroatoms,
wherein in one embodiment the ring heteroatoms are selected from the series consisting of nitrogen and sulfur, and in
another embodiment 1 ring nitrogen and 1 ring sulfur atom is present in such a ring.
[0055] In one embodiment of the invention, R13 is selected from the series consisting of halogen, (C1-C4)-alkyl,
(C1-C4)-alkyl-O- and R16-N(R17)-, in another embodiment from the series consisting of halogen, (C1-C4)-alkyl, HO- and
(C1-C4)-alkyl-O-, in another embodiment from the series consisting of halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O-, in
another embodiment from the series consisting of halogen, (C1-C4)-alkyl and R16-N(R17)-, in another embodiment from
the series consisting of halogen and (C1-C4)-alkyl, and two substituents R13 bonded to adjacent ring carbon atoms in
R7, together with the carbon atoms carrying them, can form a 5-membered to 7-membered mono-unsaturated ring which
comprises 0, 1 or 2 identical or different ring heteroatoms selected from the series consisting of nitrogen, oxygen and
sulfur, and which is unsubstituted or substituted by one or more identical or different substituents selected from the
series consisting of fluorine and (C1-C4)-alkyl. In another embodiment, R13 is selected from the series consisting of
halogen, (C1-C4)-alkyl, HO-, (C1-C4)-alkyl-O- and R16-N(R17)-, in another embodiment from the series consisting of
halogen, (C1-C4)-alkyl, (C1-C4)-alkyl-O- and R16-N(R17)-, in another embodiment from the series consisting of halogen,
(C1-C4)-alkyl, HO- and (C1-C4)-alkyl-O-, in another embodiment from the series consisting of halogen, (C1-C4)-alkyl and
(C1-C4)-alkyl-O-, in another embodiment from the series consisting of halogen, (C1-C4)-alkyl and R16-N(R17)-, in another
embodiment from the series consisting of halogen and (C1-C4)-alkyl.
[0056] The monocyclic or bicyclic group R14 can be 3-membered, 4-membered, 5-membered, 6-membered, 7-mem-
bered, 8-membered, 9-membered or 10-membered. In one embodiment of the invention, a monocyclic group R14 is 3-
membered, 4-membered, 5-membered, 6-membered or 7-membered, and a bicyclic group R14 is 6-membered, 7-
membered, 8-membered, 9-membered or 10-membered. In one embodiment of the invention, R14 is monocyclic, in
another embodiment it is bicyclic. The two cycles in a bicyclic group R14 can be fused or form a bridged bicycle or a
spirocycle. The monocyclic or bicyclic ring R14 can be saturated, i.e. not contain any double bonds within the ring system,
or be partially unsaturated, i.e. contain one or more double bonds within the ring system, for example, one two, three
or four double bonds, or one, two or three double bonds, or one or two double bonds, or one double bond, but is not
fully aromatic, i.e. it does not contain a cyclic system of six delocalized pi electrons in the case of a monocycle or of ten
delocalized pi electrons in the case of a bicycle, or it can be aromatic. The number of double bonds which can be present
in ring, depends on the type of the ring system and the ring size. Partially unsaturated rings R14 include also bicyclic
ring systems in which one of the two cycles is aromatic and the other is not aromatic. The ring R14 can be carbocyclic,
i.e. contain 0 (zero) ring heteroatoms, or heterocyclic, i.e. contain 1, 2, 3 or 4 identical or different ring heteroatoms. In
one embodiment, the number of ring heteroatoms which are present in R14 is 0, 1, 2 or 3, in another embodiment 0, 1
or 2, in another embodiment 0 or 1. In one embodiment of the invention, R14 is in any of its occurrences, independently
of its other occurrences, a carbocyclic ring, and in another embodiment it is a heterocyclic ring. In a bicyclic ring R14,
ring heteroatoms can be present in one of the two rings or in both rings in any suitable positions. In bridged and fused
bicyclic rings, ring nitrogen atoms can also be present in bridgehead positions and fusion positions. In one embodiment
of the invention, a 3-membered ring R14 is carbocyclic ring, in particular a cyclopropane ring, i.e., in this case the group
R14 is a cyclopropyl group. In one embodiment, ring heteroatoms which are present in R14, are selected from the series
consisting of nitrogen and oxygen, in another embodiment from the series consisting of nitrogen and sulfur, and in
another embodiment they are nitrogen atoms. In another embodiment, R14 is as defined, but is not a pyrazolyl group
which is unsubstituted or substituted by one or more identical or different (C1-C4)-alkyl substituents. R14 can be bonded
via any ring carbon atom and any ring nitrogen atom which has a free binding position. In a bicyclic group R14, the ring
atom via which R14 is bonded, can be present in a saturated ring, a partially unsaturated ring or in an aromatic ring. In
one embodiment of the invention, R14 is bonded in any of its occurrences, independently of its other occurrences, via
a ring carbon atom, in another embodiment via a ring nitrogen atom.
[0057] Types of cyclic groups which are comprised by the definition of R14, are cycloalkyl groups, bicycloalkyl groups,
phenyl groups, naphthyl groups including naphthalen-1-yl groups and naphthalen-2-yl groups, partially hydrogenated
naphthyl groups such as 1,2,3,4-tetrahydronaphthalenyl groups, monocyclic, and bicyclic aromatic heterocyclic groups
such as the groups Het1 and Het3, and saturated and partially unsaturated monocyclic and bicyclic heterocyclic groups
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such as the group Het2. The explanations given above and below with respect to such groups apply correspondingly to
such groups representing R14, as do the explanations given above with respect to heterocyclic groups in general.
Examples of groups, from any one or more of which the group R14 is selected in one embodiment of the invention, are
the groups of the following formulae,
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in which the line crossed with the symbol  represents the free bond via which the group is bonded. The bond
originating at the substituent R20 which is depicted in these formulae, which is not directed to a specific atom, indicates
that these groups are optionally substituted by one or more identical or different substituents R20, which can be present
in any positions.
[0058] In one embodiment of the invention, the number of identical or different substituents R20 which are optionally
present in the group R14, is 1, 2, 3 or 4, in another embodiment it is 1, 2 or 3, in another embodiment it is 1 or 2, in
another embodiment it is 1. In one embodiment, the number of oxo groups representing substituents R20, which are
optionally present in R14 besides any other substituents R20, is 1 or 2, in another embodiment it is 1. In one embodiment,
the number of groups selected from the series consisting of R16-N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2-rep-
resenting substituents R20, which are optionally present in R14 besides any other substituents R20, is 1 or 2, in another
embodiment it is 1.
[0059] In one embodiment of the invention, R15 is in any of its occurrences, independently of its other occurrences,
selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, in another
embodiment from the series consisting of (C1-C6)-alkyl, in another embodiment from the series consisting of (C1-C4)-alkyl,
and in another embodiment R15 is methyl.
[0060] In one embodiment of the invention, R16 and R17 are in any of their occurrences, independently of other
occurrences, and independently of one another, selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, in another embodiment from the series consisting of hydrogen
and (C1-C6)-alkyl, in another embodiment from the series consisting of hydrogen and (C1-C4)-alkyl, in another embod-
iment from the series consisting of hydrogen and methyl, or the groups R16 and R17, together with the nitrogen atom
carrying them, form a 4-membered to 7-membered, monocyclic saturated heterocycle which, in addition to the nitrogen
atom carrying R16 and R17, comprises 0 or 1 further ring heteroatom selected from the series consisting of nitrogen,
oxygen and sulfur, and which is unsubstituted or substituted by one ore more identical or different substituents selected
from the series consisting of fluorine and (C1-C4)-alkyl. In another embodiment, R16 and R17 are in any of their occur-
rences, independently of other occurrences, and independently of one another, selected from the series consisting of
hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, in another embodiment from the series
consisting of hydrogen and (C1-C6)-alkyl, in another embodiment from the series consisting of hydrogen and (C1-C4)-alkyl,
in another embodiment from the series consisting of hydrogen and methyl.
[0061] The monocyclic heterocycle which can be formed by the groups R16 and R17 together with the nitrogen atom
carrying them, which heterocycle is thus bonded via a ring nitrogen atom, can be 4-membered, 5-membered, 6-membered
or 7-membered. In one embodiment of the invention, the heterocycle formed by the groups R16 and R17 together with
the nitrogen atom carrying them, is 5-membered or 6-membered, in another embodiment it is 6-membered. In one
embodiment, the further ring heteroatom which is optionally present in a heterocycle formed by the groups R16 and R17
together with the nitrogen atom carrying them, is selected from the series consisting of nitrogen and oxygen, in another
embodiment it is a nitrogen atom, and in another embodiment it is an oxygen atom. In one embodiment of the invention,
the number of substituents selected from the series consisting of fluorine and (C1-C4)-alkyl, which can be present in a
ring formed by the groups R16 and R17 together with the nitrogen atom carrying them, is 1, 2 or 3, in another embodiment
1 or 2, in another embodiment 1. In one embodiment of the invention, substituents which can be present in a ring formed
by the groups R16 and R17 together with the nitrogen atom carrying them, are fluorine substituents, and in another
embodiment they are (C1-C4)-alkyl substituents, for example methyl substituents, and in another embodiment are sub-
stituents in such a ring bonded to a ring nitrogen atom selected from the series consisting of (C1-C4)-alkyl. Examples of
heterocyclic groups, from any one or more of which the heterocyclic groups formed by the groups R16 and R17 together
with the nitrogen atom carrying them is selected in one embodiment of the invention, are azetidin-1-yl, pyrrolidin-1-yl,
piperidin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, and 4-methylpiperazin-1-yl.
[0062] In one embodiment of the invention, R18 is in any of its occurrences, independently of its other occurrences,
selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, in another
embodiment from the series consisting of (C1-C6)-alkyl, in another embodiment from the series consisting of (C1-C4)-alkyl,
and in another embodiment R18 is methyl.
[0063] In one embodiment of the invention, R19 is in any of its occurrences, independently of its other occurrences,
selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,
in another embodiment from the series consisting of hydrogen and (C1-C6)-alkyl, in another embodiment from the series
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consisting of hydrogen and (C1-C4)-alkyl, in another embodiment from the series consisting of (C1-C4)-alkyl, and in
another embodiment R19 is hydrogen.
[0064] In one embodiment of the invention, R20 is selected from the series consisting of halogen, (C1-C4)-alkyl,
HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-,
(HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R18-O-C(O)-N(R17)-, NC-, R18-C(O)-,
R16-N(R17)-C(O)- and R19-O-C(O)-, in another embodiment from the series consisting of halogen, (C1-C4)-alkyl,
HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-,
(HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R18-O-C(O)-N(R17)- and NC-, in an-
other embodiment from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-, oxo,
(C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-, in another em-
bodiment from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-, oxo,
(C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-, in another embodiment from the series consisting
of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-, oxo, (C1-C6)-alkyl-O-, (HO)2P(O)-O-, R16-N(R17)-
and NC-, in another embodiment from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cy-
cloalkyl, HO-, oxo, (C1-C6)-alkyl-O-, R16-N(R17)- and NC-, in another embodiment from the series consisting of halogen,
(C1-C4)-alkyl, (C3-C7)-cycloalkyl, HO-, oxo, (C1-C6)-alkyl-O-, R16-N(R17)- and NC-, in another embodiment from the
series consisting of halogen, (C1-C4)-alkyl, oxo, (C1-C6)-alkyl-O- and R16-N(R17)-, in another embodiment from the
series consisting of halogen, (C1-C4)-alkyl, (C1-C6)-alkyl-O- and R16-N(R17)-, in another embodiment from the series
consisting of (C1-C4)-alkyl and oxo, wherein in case that more than one substituent R20 is present, the substituents R20
are independently of one another defined as in any of these embodiments.
[0065] In one embodiment of the invention, the aromatic group Het1 is in any of its occurrences, independently of
other occurrences, a 5-membered heterocycle which comprises one ring heteroatom which is selected from the series
consisting of nitrogen, oxygen and sulfur, and a further ring heteroatom which is a ring nitrogen atom, or it is 6-membered
heterocycle which comprises one or two ring nitrogen atoms, in another embodiment Het1 is selected from the series
consisting of the aromatic heterocycles pyrazole, imidazole, isoxazole, oxazole, thiazole, pyridine, pyrimidine and pyra-
zine, in another embodiment from the series consisting of pyrazole, isoxazole, oxazole, thiazole, pyridine and pyrimidine,
in another embodiment from the series consisting of pyrazole, isoxazole, oxazole, thiazole and pyridine, which are
all.unsubstituted or substituted as indicated. In one embodiment, the group Het1 is bonded via a ring carbon atom. In
one embodiment, the number of substituents which are optionally present in a group Het1, is 1, 2 or 3, in another
embodiment 1 or 2, in another embodiment 1. In one embodiment, the substituents which are optionally present in Het
1 are selected from the series consisting of halogen and (C1-C4)-alkyl. In one embodiment, a substituent which is bonded
to a ring nitrogen atom, such as in a pyrrole, pyrazole or imidazole ring, is selected from the series consisting of
(C1-C4)-alkyl.
[0066] The heterocyclic group Het2 can be 4-membered, 5-membered, 6-membered, 7-membered, 8-membered, 9-
membered or 10-membered. In one embodiment of the invention, a monocyclic group Het2 is 4-membered, 5-membered,
6-membered or 7-membered, and a bicyclic group Het2 is 6-membered, 7-membered, 8-membered, 9-membered or
10-membered. In one embodiment of the invention, Het2 is in any of its occurrences, independently of other occurrences,
monocyclic, and in another embodiment it is bicyclic. The two cycles in a bicyclic group Het2, can be fused or form a
bridged bicycle or a spirocycle. In one embodiment, the group Het2 is saturated or contains one double bond within the
ring, in another embodiment it is saturated. In one embodiment, the further ring heteroatom which is optionally present
in a group Het2, is selected from the series consisting of nitrogen and oxygen, in another embodiment it is a nitrogen
atom, and in another embodiment it is an oxygen atom. Het2 can be bonded via any ring carbon atom and any ring
nitrogen atom which has a free binding position. In one embodiment of the invention, Het2 is bonded in any of its
occurrences, independently of its other occurrences, via a ring carbon atom, in another embodiment via a ring nitrogen
atom. Examples of heterocyclic groups, from any one or more of which Het2 is selected in one embodiment of the
invention, are azetidinyl, pyrrolidinyl, piperidinyl, azepanyl, morpholinyl, thiomorpholinyl, piperazinyl and 3-azabicyc-
lo[3.1.0]hexane, which in one embodiment are bonded via ring carbon atom and, for example, are the residues azetidin-
2-yl, azetidin-3-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl and 3-azabicyclo[3.1.0]hexan-
6-yl.
[0067] In one embodiment of the invention, the aromatic group Het3 is a 5-membered or 6-membered monocyclic
heterocycle or an 8-membered, 9-membered or 10-membered bicyclic heterocycle, in another embodiment a 5-mem-
bered or 6-membered monocyclic heterocycle or a 9-membered or 10-membered bicyclic heterocycle. In a bicyclic
heterocycle representing Het3, the ring heteroatoms can be present in one of the rings or both of the rings. In one
embodiment, one of the ring heteroatoms in Het3 is a ring nitrogen atom and no further ring heteroatom is present, or
a second ring heteroatom is present which is selected from the series consisting of nitrogen, oxygen and sulfur. In one
embodiment, Het3 is selected from the series consisting of the aromatic heterocycles pyrazole, imidazole, isoxazole,
oxazole, thiazole, pyridine, pyrimidine, pyrazine, benzimidazole, benzoxazole, benzthiazole, quinoline and isoquinoline,
in another embodiment from the series consisting of pyrazole, imidazole, isoxazole, oxazole, thiazole, pyridine, benz-
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imidazole, benzoxazole and benzthiazole, in another embodiment from the series consisting of pyrazole, imidazole,
isoxazole, thiazole, pyridine, benzimidazole and benzthiazole, in another embodiment from the series consisting of
pyrazole, imidazole, isoxazole, thiazole, pyridine and benzthiazole.
[0068] In one embodiment of the invention, the substituents in a phenyl group in any occurrence in a compound of
the formula I, independently of any other occurrences, are selected from the series consisting of halogen and (C1-C4)-alkyl,
unless specified otherwise. In one embodiment, the number of substituents in a phenyl group is 1, 2 or 3, in another
embodiment 1 or 2, in another embodiment 1, unless specified otherwise.
[0069] In one embodiment of the invention, the chiral carbon atom in position 2 of the chroman ring system in a
compound of the formula I is present, or is essentially present, for example with a molar ratio of the two stereoisomers
of 98:2, or 99:1, or greater, in uniform configuration, either in R configuration or in S configuration, as is indicated by the
wavy wedge in the compound of the formula Iq. In another embodiment of the invention, the chiral carbon atom in position
2 of the chroman ring system in a compound of the formula I is present, or is essentially present, for example with a
molar ratio of the two stereoisomers of 98:2, or 99:1, or greater, in the configuration depicted in formula Ir, i.e. in the
respective compound of the formula I the group Ar is located above the plane which may be assumed to be formed by
the chroman ring system arranged as depicted in formulae Ir and Is, which configuration is R configuration in case all
groups R4 are hydrogen. In another embodiment of the invention, the chiral carbon atom in position 2 of the chroman
ring system in a compound of the formula I is present, or is essentially present, for example with a molar ratio of the two
stereoisomers of 98:2, or 99:1, or greater, in the configuration depicted in formula Is, i.e. in the respective compound of
the formula I the group Ar is located below the plane which may be assumed to be formed by the chroman ring system
arranged as depicted in formulae Ir and Is, which configuration is S configuration in case all groups R4 are hydrogen.

[0070] The groups Ar, R2, R3 and R4 in the compounds of the formulae Iq, Ir and Is are defined as in the compounds
of the formula I.
[0071] A subject of the invention are all compounds of the formula I wherein any one or more structural elements such
as groups, residues, substituents and numbers are defined as in any of the specified embodiments or definitions of the
elements, or have one or more of the specific meanings which are mentioned herein as examples of elements, wherein
all combinations of one or more definitions of compounds or elements and/or specified embodiments and/or specific
meanings of elements are a subject of the present invention. Also with respect to all such compounds of the formula I,
all their stereoisomeric forms and mixtures of stereoisomeric forms in any ratio, and their pharmaceutically acceptable
salts are a subject of the present invention.
[0072] As an example of compounds of the invention which with respect to any structural elements are defined as in
specified embodiments of the invention or definitions of such elements, compounds of the formula I may be mentioned
wherein

Ar is selected from the series consisting of phenyl, thiophenyl, pyridinyl and pyrazinyl, which are all unsubstituted
or substituted by one or more identical or different substituents R1;

R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-O- and
(C1-C6)-alkyl-S(O)n-;
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R2 is selected from the series consisting of R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- and R7-S(O)2-NH-
CH2-;

R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;

R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen and
(C1-C4)-alkyl;

R5 and R6 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2, wherein (C1-C6)-alkyl is unsubstituted or substituted by one or
more identical or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 all are unsub-
stituted or substituted by one or more identical or different substituents R11,

or the groups R5 and R6, together with the nitrogen atom carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated heterocycle which, in addition to the nitrogen atom carrying R5 and R6, comprises
0 or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one ore more identical or different substituents R12;

R7 is selected from the series consisting of (C1-C6)-alkyl, Het2 and Het3, wherein (C1-C6)-alkyl and Het2 all are
unsubstituted or substituted by one or more identical or different substituents R10, and Het3 is unsubstituted or
substituted by one or more identical or different substituents R13;

R10 is selected from the series consisting of R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- and R19-O-C(O)-;

R11 and R12 are independently of one another selected from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-,
R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- and R19-O-C(O)-;

R13 is selected from the series consisting of halogen, (C1-C4)-alkyl, (C1-C4)-alkyl-O-and R16-N(R17)-;

R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2 or 3 identical or different ring heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different substituents
R20;

R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl
and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;

R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0 or 1
further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted
or substituted by one ore more identical or different substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

R19 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-;

R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-;

Het2 is a 4-membered to 10-membered monocyclic or bicyclic, saturated or partially unsaturated heterocycle com-
prising 1 or 2 identical or different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;
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Het3 is a 5-membered to 10-membered monocyclic or bicyclic aromatic heterocycle comprising 1 or 2 identical or
different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;

n is selected from the series consisting of 0, 1 and 2, wherein all numbers n are independent of one another;

wherein all cycloalkyl and bicycloalkyl groups, independently of any other substituents which can be present on a
cycloalkyl or bicycloalkyl group, can be substituted by one or more identical substituents selected from the series
consisting of fluorine and (C1-C4)-alkyl;

wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can be
substituted by one ore more fluorine substituents;

in any of their stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, and the pharmaceutically
acceptable salt thereof.

[0073] As another such example, compounds of the formula I may be mentioned, wherein

Ar is selected from the series consisting of phenyl, thiophenyl, pyridinyl and pyrazinyl, which are all unsubstituted
or substituted by one or more identical or different substituents R1;

R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, HO- and (C1-C6)-alkyl-O-;

R2 is selected from the series consisting of R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- and R7-S(O)2-NH-
CH2-;

R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;

R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen and
(C1-C4)-alkyl;

R5 and R6 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl and
(C3-C7)-cycloalkyl, wherein (C1-C6)-alkyl is unsubstituted or substituted by one or more identical or different sub-
stituents R10, and (C3-C7)-cycloalkyl is unsubstituted or substituted by one or more identical or different substituents
R11,

or the groups R5 and R6, together with the nitrogen atom carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated heterocycle which, in addition to the nitrogen atom carrying R5 and R6, comprises
0 or 1 further ring heteroatom selected from the series consisting of nitrogen and oxygen, and which is unsubstituted
or substituted by one ore more identical or different substituents R12;

R7 is selected from the series consisting of (C1-C6)-alkyl and Het3, wherein (C1-C6)-alkyl is unsubstituted or sub-
stituted by one or more identical or different substituents R10, and Het3 is unsubstituted or substituted by one or
more identical or different substituents R13;

R10 is selected from the series consisting of R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- and R19-O-C(O)-;

R11 and R12 are independently of one another selected from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-,
R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and
R18-C(O)-N(R17)-;

R13 is selected from the series consisting of halogen, (C1-C4)-alkyl, (C1-C4)-alkyl-O-and R16-N(R17)-;

R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2 or 3 identical or different ring heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different substituents
R20;
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R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl
and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;

R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0 or 1
further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted
or substituted by one ore more identical or different substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

R19 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-;

R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-;

Het3 is a 5-membered to 10-membered monocyclic or bicyclic aromatic heterocycle comprising 1 or 2 identical or
different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;

wherein all cycloalkyl groups, independently of any other substituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can be
substituted by one ore more fluorine substituents;

in any of their stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, and the pharmaceutically
acceptable salt thereof.

[0074] As another such example, compounds of the formula I may be mentioned, which are compounds of the formula le,

wherein

Ar is phenyl which is unsubstituted or substituted by one or more identical or different substituents R1;

R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, HO- and (C1-C6)-alkyl-O-;

R2 is selected from the series consisting of R5-N(R6)-C(O)- and R5-N(R6)-CH2-;

R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;

R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen and
(C1-C4)-alkyl;

one of the groups R5 and R6 is hydrogen and the other of the groups R5 and R6 is selected from the series consisting
of (C1-C6)-alkyl and (C3-C7)-cycloalkyl, wherein (C1-C6)-alkyl is unsubstituted or substituted by one or more identical
or different substituents R10, and (C3-C7)-cycloalkyl is unsubstituted or substituted by one or more identical or
different substituents R11;
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R10 is selected from the series consisting of R14, fluorine, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-,
HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;

R11 is selected from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, fluorine,
HO-, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;

R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2 or 3 identical or different ring heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different substituents
R20;

R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl
and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;

R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0 or 1
further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted
or substituted by one ore more identical or different substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-;

wherein all cycloalkyl groups, independently of any other substituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can be
substituted by one ore more fluorine substituents;

in any of their stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, and the pharmaceutically
acceptable salt thereof.

[0075] As another such example, compounds of the formula I may be mentioned, which are compounds of the formula le,

wherein

Ar is phenyl which is unsubstituted or substituted by one or more identical or different substituents R1;

R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, HO- and (C1-C6)-alkyl-O-;

R2 is selected from the series consisting of R5-N(R6)-C(O)- and R5-N(R6)-CH2-;

R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;

R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen and
(C1-C4)-alkyl;
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one of the groups R5 and R6 is hydrogen and the other of the groups R5 and R6 is selected from the series consisting
of (C1-C6)-alkyl and (C3-C7)-cycloalkyl, wherein (C1-C6)-alkyl is unsubstituted or substituted by one or more identical
or different substituents R10, and (C3-C7)-cycloalkyl is unsubstituted or substituted by one or more identical or
different substituents R11;

R10 is selected from the series consisting of fluorine, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-
S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;

R11 is selected from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, fluorine,
HO-, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;

R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl
and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;

R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0 or 1
further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is unsubstituted
or substituted by one ore more identical or different substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

wherein all cycloalkyl groups, independently of any other substituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents selected from the series consisting of fluorine and
(C1-C4)-alkyl;

wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can be
substituted by one ore more fluorine substituents;

in any of their stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, and the pharmaceutically
acceptable salt thereof.

[0076] A subject of the invention also is a compound of the formula I which is selected from any of the specific
compounds of the formula I which are disclosed herein, or is any one of the specific compounds of the formula I which
are disclosed herein, irrespective thereof whether they are disclosed as a free compound and/or as a specific salt, or a
pharmaceutically acceptable salt thereof, wherein the compound of the formula I is a subject of the invention in any of
its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio. For example, a subject of the invention is a
compound of the formula I which is selected from the series consisting of:

2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide,
2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid cyclopropylamide,
2-(((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-((2-Oxo-pyrrolidin-1-yl)-N-[2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-acetam ide,
Isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide,
2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide,
4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (isoxazol-5-ylmethyl)-amide,
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid propylamide,
Phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazol-3-ylme-
thyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-chloro-pyridin-4-ylmethyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1,5-dimethyl-1H-pyrazol-4-ylmethyl)-amide,
1,3,5-Trimethyl-1H-pyrazole-4-sulfonic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide,
2-(((R)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide, and
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[2-((2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyridin-4-ylmethyl-amine,

or which is any one of these compounds, and its pharmaceutically acceptable salts, wherein the compound of the formula
I is a subject of the invention in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, unless
a specific stereoisomeric form is specified with respect to any carbon atoms in the respective compound.
[0077] Another subject of the invention is a compound of the formula I which is selected from the series consisting of:

2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide,
2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid cyclopropylamide,
2-(((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-((2-Oxo-pyrrolidin-1-yl)-N-[2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-acetamide,
Isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide,
2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide,
4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (isoxazol-5-ylmethyl)-amide,
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid propylamide,
Phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazol-3-ylme-
thyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-chloro-pyridin-4-ylmethyl)-amide,
2-(((R)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide, and
[2-((2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyridin-4-ylmethyl-amine,

or which is any one of these compounds, and its pharmaceutically acceptable salts, wherein the compound of the formula
I is a subject of the invention in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, unless
a specific stereoisomeric form is specified with respect to any carbon atoms in the respective compound.
[0078] In one embodiment of the invention, the compounds of the formula I are defined as above in their generic
definition or in any more specific definition or embodiment, with the proviso that the compound of the formula I is not
one of the following compounds, which are named according to the Chemical Abstracts system of nomenclature:

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[1-(1,5-dimethyl-1H-pyrazol-4-
yl)ethyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1,3-dimethyl-1H-pyrazol-4-
yl)methyl]-,
1H-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazofyl]methyl]-1,3,5-tri-
methyl-,
1H-Pyrazole-4-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1,5-
dimethyl-,
1H-Pyrazole-4-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1,3,5-tri-
methyl-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[2-(3,5-dimethyl-1H-pyrazol-1-
yl)ethyl)-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1-ethyl-3-methyl-1H-pyrazol-4-
yl)methyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1-methyl-1H-pyrazol-5-yl)me-
thyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1,5-dimethyl-1H-pyrazol-3-
yl)methyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1,3-dimethyl-1H-pyrazol-5-
yl)methyl]-,
1H-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1,5-dime-
thyl-,
1H-Pyrazole-4-sulfonamide, N-[[2-[ (3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1-me-
thyl-,
1H-Pyrazole-3-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1-ethyl-,
1H-Pyrazole-1-acetamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-,
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1H-Pyrazole-1-acetamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]m ethyl]-3-m ethyl-,
1H-Pyrazole-5-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1-ethyl-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[3-(1H-pyrazol-1-yl)propyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[2-(3-methyl-1H-pyrazol-1-
yl)ethyl]-,
1H-Pyrazole-4-carboxamide, N-[[2-[ (3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1-ethyl-,
5-Thiazolecarboxamide, N-[(1,5-dimethy)-1H-pyrazol-4-yl)methyl]-2-[[2-(3-fluorophenyl)-3,4-dihydro-2H-1-benzo-
pyran-6-yl]oxy]-,
5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1-ethyl-1H-pyrazol-4-yl)methyl]-,
1H-Pyrazole-1-propanamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-th iazolyl]methyl]-,
1H-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-5-methyl-
1-(1-methylethyl)-,
5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[(1,5-dimethyl-1 H-pyrazol-4-
yl)methyl]-,
5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[1-(1,5-dimethyl-1 H-pyrazol-4-
yl)ethyl]-,
5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[1-(1,3-dimethyl-1H-pyrazol-4-
yl)ethyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-y1)oxy]-N-[(1,5-dimethyl-1H-pyrazol-4-
yl)methyl]-,
1H-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyljmethyl]-1-ethyl-,
1H-Pyrazole-5-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1,3-
dimethyl-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-N-[2-(1H-pyrazol-1-yl)ethyl]-,
1H-Pyrazole-5-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1-methyl-,
1H-Pyrazole-5-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1-me-
thyl-,
5-Thiazolecarboxamide, N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-2-[[(2R)-2-(3-fluorophenyl)-3,4-dihydro-2H-1-
benzopyran-6-yl]oxy]-,
5-Thiazolecarboxamide, N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-2-[[(2S)-2-(3-fluorophenyl)-3,4-dihydro-2H-1-
benzopyran-6-yl]oxy]-,
5-Thiazolecarboxamide, 2-[[(2R)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-N-[(1,5-dimethyl-1H-pyrazol-4-
yl)methyl]-, and
5-Thiazolecarboxamide, 2-[[(2S)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-N-[(1,5-dimethyl-1H-pyrazol-4-
yl)methyl]-,

wherein in the excluded compounds the carbon atom in position 2 of the chroman ring, which carries a phenyl group or
3-fluorophenyl group, is present in racemic form, unless specified otherwise, and in another embodiment the excluded
compounds are excluded as the free compounds, i.e. not in the form of an addition salt with an acid, and in the form of
their 2,2,2-trifluoroacetates, i.e. their acid addition salts with trifluoroacetic acid.
[0079] In another embodiment of the invention, the compounds of the formula I are defined as above in their generic
definition or in any of the more specific definitions or embodiments, with the proviso that the compound of the formula I
is not a compound in which simultaneously the group Ar is an unsubstituted phenyl group, the groups R3 and R4 are
hydrogen, one of the groups R5 and R6 is hydrogen, the other of the groups R5 and R6 is R40-(C1-C4)-alkyl-, and R7
is R40 or R40-(C1-C4)-alkyl-, wherein R40 is pyrazolyl which is unsubstituted or substituted by one or more identical or
different (C1-C4)-alkyl substituents, and the carbon atom in position 2 of the chroman ring which carries the group Ar is
present in racemic form, and the proviso that the compound of the formula I is not one of the following compounds,
which are named according to the Chemical Abstracts system of nomenclature:

5-Thiazolecarboxamide, N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-2-[[2-(3-fluorophenyl)-3,4-dihydro-2H-1-benzo-
pyran-6-yl]oxy]-,
5-Thiazolecarboxamide, N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-2-[[(2R)-2-(3-fluorophenyl)-3,4-dihydro-2H-1-
benzopyran-6-yl]oxy]-,
5-Thiazolecarboxamide, N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-2-[[(2S)-2-(3-fluorophenyl)-3,4-dihydro-2H-1-
benzopyran-6-yl]oxy]-,
5-Thiazolecarboxamide, 2-([(2R)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-N-[(1,5-dimethyl-1H-pyrazol-4-
yl)methyl]-, and
5-Thiazolecarboxamide, 2-[[(2S)-3,4-dihydro-2-phenyl-2H-1-benzopyran-6-yl]oxy]-N-[(1,5-dimethyl-1H-pyrazol-4-
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yl)methyl]-,

and in another embodiment the excluded compounds are excluded as the free compounds, i.e. not in the form of an
addition salt with an acid, and in the form of their 2,2,2-trifluoroacetates, i.e. their acid addition salts with trifluoroacetic acid.
[0080] In another embodiment of the invention, the compounds of the formula I are defined as above in their generic
definition or in any of the more specific definitions or embodiments, provided that the compound of the formula I is not
a compound in which simultaneously the group Ar is unsubstituted phenyl or 3-fluorophenyl, the groups R3 and R4 are
hydrogen, one of the groups R5 and R6 is hydrogen, the other of the groups R5 and R6 is R40-(C1-C4)-alkyl-, and R7
is R40 or R40-(C1-C4)-alkyl-, wherein R40 is pyrazolyl which is unsubstituted or substituted by one or more identical or
different (C1-C4)-alkyl substituents, and in another embodiment the excluded compounds are excluded as the free
compounds, i.e. not in the form of an addition salt with an acid, and in the form of their 2,2,2-trifluoroacetates, i.e. their
acid addition salts with trifluoroacetic acid.
[0081] Another subject of the present invention are processes for the preparation of the compounds of the formula I
which are outlined below and by which the compounds of the formula I and intermediates occurring in the course of their
synthesis are obtainable. For example, one such process relates to the formation of compounds of the formula I from
chroman-6-ols of the formula II and 2-chloro-thiazoles of the formula III, and includes the linkage of the thiazole ring to
the chroman ring to give compounds of the formula IV, and the subsequent conversion of the group Y into the group R2
that is attached to the thiazole ring in the final compounds of the formula I.

[0082] The groups Ar, R3 and R4 in the compounds of the formulae II, III and IV are defined as in the compounds of
the formula I, and additionally can functional groups be present in protected form or in the form of a precursor group
which is subsequently converted into the final group. The group Y in the compounds of the formulae II I and IV, which
group is subsequently transformed into the group R2 in the compound of the formula I, is selected from the series
consisting of R50-O-C(O)-, H-C(O)- and NC-, wherein R50 is (C1-C4)-alkyl. The reaction of the compounds of the formulae
II and III is generally performed in an inert solvent, in particular an aprotic solvent, for example an ether such as tetrahy-
drofuran (THF), dioxane or 1,2-dimethoxyethane (DME) or an amide such as dimethylformamide (DMF), dimethylaceta-
mide or N-methylpyrrolidin-2-one (NMP) in the presence of a base, for example a basic alkali metal salt like an alkali
metal carbonate such as sodium carbonate, potassium carbonate or cesium carbonate, at temperatures from about
20°C to about 100°C, in particular from about 40°C to about 60°C. In one embodiment of the invention, R50 is (C1-C2)-alkyl,
for example methyl or ethyl, in another embodiment it is tert-butyl.
[0083] Compounds of the formula IV in which the group Y is the group R50-O-C(O)-, which are designated as com-
pounds of the formula IVa, in particular compounds of the formula IVa in which R50 is (C1-C2)-alkyl, can be reacted with
amines of the formula V under standard conditions for the aminolysis of esters, for example in a solvent such as a
hydrocarbon like toluene, a chlorinated hydrocarbon like dichloromethane, 1,2-dichloroethane or chlorobenzene or an
ether like THF, dioxane or DME at temperatures from about 20°C to about 120 °C, to give compounds of the formula I
in which R2 is the group R5-N(R6)-C(O)-, i.e. compounds of the formula Ia.
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[0084] Compounds of the formula IV can also be transformed into compounds of the formula la in a convenient manner
by first converting the compound of the formula IVa into the respective carboxylic acid of the formula VI, or a salt thereof,
and reacting the compound of the formula VI or its salt with an amine of the formula V under standard conditions for the
formation of amides from carboxylic acids. The groups Ar, R3, R4, R5 and R6 in the compounds of the formulae IVa, V
and VI are defined as in the compounds of the formula I, and additionally can functional groups be present in protected
form or in the form of a precursor group which is subsequently converted into the final group.
[0085] Compounds of the formula IVa can be converted into compounds of the formula VI by treatment with an acid
or base, for example by treatment with an alkali metal hydroxide such as lithium hydroxide, sodium hydroxide or potassium
hydroxide in a solvent such as an ether like THF, dioxane or DME or an alcohol such as methanol or ethanol, or a mixture
of solvents, in particular an aqueous solvent or mixture of solvents, or by treatment with hydrochloric acid or trifluoroacetic
acid in a solvent such as a chlorinated hydrocarbon like dichloromethane, an ether or an alcohol, in particular in the
case of a tert-butyl ester, at temperatures from about 20°C to about 100°C, followed by standard work-up procedures
such as an acidification in case the ester of the formula IVa is hydrolyzed in the presence of a base and a free carboxylic
acid of the formula VI is to be prepared, wherein the detailed conditions depend on the particulars of the specific case,
as usual, and are readily chosen by a person skilled in the art. For the reaction with the compound of the formula V, the
carboxylic acid group HO-C(O)- in the compound of the formula VI is generally activated in situ by means of a customary
amide coupling reagent or converted into a reactive carboxylic acid derivative which can be prepared in situ or isolated.
For example, the compound of the formula VI can be converted into an acid halide, e. g. by treatment with thionyl chloride,
phosphorus pentachloride or oxalyl chloride, or treated with an alkyl chloroformate like ethyl chloroformate or isobutyl
chloroformate to give a mixed anhydride. Customary coupling reagents which can be employed, are propanephosphonic
anhydride, N,N’-carbonyldiazoles like N,N’-carbonyldiimidazole (CDI), carbodiimides like 1,3-diisopropylcarbodiimide
(DIC), 1,3-dicyclohexylcarbodiimide (DCC) or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC), car-
bodiimides together with additives like 1-hydroxy-benzotriazole (HOBT) or 1-hydroxy-7-azabenzotriazole (HOAT), uro-
nium-based coupling reagents like O-(7-azabenzotriazol-1-yl)-N, N, N’, N’-tetramethyluronium hexafluorophosphate
(HATU), O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HBTU) or O-(cyano(ethoxycarbo-
nyl)methyleneamino)-N,N,N’,N’-tetramethyluronium tetrafluoroborate (TOTU), and phosphonium-based coupling rea-
gents like (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium hexafluorophosphate (BOP), (benzotriazol-1-
yloxy)tripyrrolidinophosphonium hexafluorophosphate (PyBOP) or bromotripyrrolidinophosphonium hexafluorophos-
phate (PyBroP). The reaction of the activated compound of the formula VI or a reactive derivative of the compound of
the formula VI is generally carried out in an inert solvent, for example a hydrocarbon like toluene, a chlorinated hydrocarbon
like dichloromethane, an ether like THF, dioxane or DME, an ester like ethyl acetate or butyl acetate, a nitrile like
acetonitrile, an amide like DMF or NMP, or water, or a mixture of solvents, at temperatures from about -10 °C to about
100 °C, in particular at temperatures from about 0 °C to about 60 °C. Favorably, the reaction is carried out in the presence
of a base such as a tertiary amine, like triethylamine, ethyldiisopropylamine, N-methylmorpholine or pyridine, or an
inorganic base such as an alkali metal hydroxide, carbonate or hydrogencarbonate, like sodium hydroxide, potassium
hydroxide, sodium carbonate or sodium hydrogencarbonate.
[0086] Compounds of the formula IV in which the group Y is the group H-C(O)-, i.e. an aldehyde group or formyl group,
which are designated as compounds of the formula IVb, can be reacted with amines of the formula V, in particular amines
in which at least one of the groups R5 and R6 is different from hydrogen, in a reductive amination reaction to give
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compounds of the formula I in which R2 is the group R5-N(R6)-CH2-, i.e. compounds of the formula Ib.

[0087] The groups Ar, R3 and R4 in the compounds of the formula IVb are defined as in the compounds of the formula
I, and additionally can functional groups be present in protected form or in the form of a precursor group which is
subsequently converted into the final group. The reductive amination can be carried out with a complex borohydride as
reducing agent such as sodium cyanoborohydride or sodium triacetoxyborohydride, which can favorably be used also
in polymer-bound form, in a solvent such an ether like THF, dioxane or DME, an alcohol like methanol or ethanol, or an
acid like acetic acid, or a mixture of solvents, at temperatures from about 0°C to about 70°C.
[0088] Compounds of the formula IV in which the group Y is the group NC-, i.e. a nitrile group or cyano group, which
are designated as compounds of the formula IVc, can be reduced to aminomethyl compounds of the formula It, which
can then be acylated with compounds of the formula VII and sulfonylated with compounds of the formula VIII to give
further compounds of the formula I in which R2 is the group R7-C(O)-NH-CH2- and the group R7-S(O)2-NH-CH2-,
respectively, i.e. compounds of the formulae Ic and Id.

[0089] The groups Ar, R3, R4 and R7 in the compounds of the formulae It, IVc, VII and VIII are defined as in the
compounds of the formula I, and additionally can functional groups be present in protected form or in the form of a
precursor group which is subsequently converted into the final group. The groups X1 and X2 in the compounds of the
formulae VII and VIII are nucleophilically substitutable leaving groups, in particular chlorine, in which latter case the
compounds of the formulae VII and VIII are carboxylic acid chlorides and sulfonic acid chlorides. The groups X1 and X2
can also be a hydroxy group, in which case the compounds of the formulae VII and VIII are carboxylic acids and sulfonic
acids which are generally activated in situ by means of a customary amide coupling reagent or converted into a reactive
carboxylic acid derivative, such as the compound in which X1 or X2 is chlorine, for the reaction with the compound of
the formula It. The explanations on activating agents and reaction conditions given above with respect to the reaction
of the compounds of the formula VI with the compounds of the formula V to give carboxamides apply correspondingly
to the reaction of the compounds of the formulae VII and VIII with the compounds of the formula It to give carboxamides
and sulfonamides. The reduction of the nitrile group in the compounds of the formula IVc to the aminomethyl group in
the compounds of the formula It can be performed with various reducing agents known to a person skilled in the art,
such as complex metal hydrides or boranes, or by catalytic hydrogenation in the presence of a hydrogenation catalyst,
for example Raney nickel, in a solvent such as an ether like THF, dioxane or DME, an alcohol like methanol or ethanol,
or water or a mixture of solvents, at temperatures from about 0°C to about 80°C, the detailed conditions being dependent
on the chosen reducing agent and the particulars of the specific case.
[0090] Compounds of the formula IV and It can be transformed into further compounds of the formula I also according
to other synthetic strategies. For example, in case compounds of the formula Ib are to be prepared in which one of the
groups R5 and R6 is hydrogen and the other is a substituted methyl group, such as a group of the type R14-CH2-, a
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reductive amination reaction with a compound of the formula It and an aldehyde of the formula R14-C(O)-H can be
performed in a manner as described above for the reaction of the compounds of the formulae IVb and V. Compounds
of the formulae Ib, Ic and Id can also be obtained by reducing a compound of the formula IVa or a compound of the
formula IVb to the respective compound in which the group Y is a hydroxymethyl group HO-CH2-, converting the hydroxy
group into a nucleophilically substitutable leaving group such as chlorine or bromine or a sulfonyloxy group like meth-
anesulfonyloxy, and reacting the obtained alkylating agent with an amine of the formula V, an amide of the formula R7-
C(O)-NH2 or a salt thereof, or a sulfonamide of the formula R7-S(O)2-NH2 or a salt thereof, respectively, wherein in the
compounds of the formulae R7-C(O)-NH2 and R7-S(O)2-NH2 the groups R7 are defined as in the compounds of the
formula I and additionally functional groups can be present in protected form or in the form of a precursor group which
is subsequently converted into the final group. Further, compounds of the formulae IVa, IVb, IVc and VI can be converted
into one another. If it is more convenient in a specific case to react a compound of the formula II with a compound of
the formula III in which Y is either R50-O-C(O)- or H-C(O)- or NC-, the obtained compound of the formula IV or a
subsequently obtained compound of the formula VI can be converted by standard procedures into compounds of the
formula IV in which Y has another meaning. For example, a carboxylic acid ester of the formula IVa or a nitrile of the
formula IVc can be reduced to the aldehyde of the formula IVb, or a compound of the formula IVa or the formula VI can
be converted into the carboxamide and the latter dehydrated to the nitrile of the formula IVc, or an aldehyde of the
formula IVb can be oxidized to a carboxylic acid of the formula VI, or a nitrile of the formula IVc can be hydrolyzed to
the carboxylic acid of the formula VI.
[0091] For obtaining further compounds of the formula I, various transformations of functional groups can be carried
out under standard conditions in compounds of the formula I obtained as described above, or in intermediates or starting
compounds in the synthesis of the compounds of the formula I. For example, a hydroxy group can be reacted with a
carboxylic acid or a reactive derivative thereof in a similar manner as described above for the reaction of a carboxylic
acid with an amine to give a carboxylic acid ester. Etherifications of hydroxy groups can be performed by alkylation with
the respective halogen compound, for example a bromide or iodide, in the presence of a base such an alkali metal
carbonate like potassium carbonate or cesium carbonate in an inert solvent such as an amide like DMF or NMP or a
ketone like acetone or butan-2-one, or with the respective alcohol under the conditions of the Mitsunobu reaction in the
presence of a phosphine like triphenylphosphine or tributylphosphine and an azodicarboxylic acid derivative like diethyl
azodicarboxylate or diisopropyl azodicarboxylate. By reaction with an isocyanate, a hydroxy group can be converted
into an N-substituted carbamic acid ester. By treatment with a suitable halogenating agent, a hydroxy group can be
converted into a halide. By treatment with sulfur trioxide in the presence of pyridine, a hydroxy group can be converted
into the sulfuric acid mono ester. By treatment with a suitable phosphoramidite, such as dibenzyl N,N-diisopropyl-
phosphoramidite, diallyl N,N-diisopropylphosphoramidite or di-tert-butyl N,N-diisopropyl-phosphoramidite of the formula
(isopropyl)2N-P(O-R55)2, in which R55 is benzyl, allyl or tert-butyl, for example, in the presence of tetrazole and subse-
quent oxidation, for example with a peracid like 3-chloro-perbenzoic acid, a hydroxy group can be converted into its
phosphoric acid ester dibenzyl ester, phosphoric acid ester diallyl ester and phosphoric acid ester di-tert-butyl ester,
respectively, which can be cleaved to the phosphoric acid mono ester of the hydroxy group, i.e. the compound which
contains the group (HO)2P(O)- attached to the oxygen atom of the hydroxy group, by catalytic hydrogenation in the
presence of a palladium catalyst in the case of the dibenzyl ester, by a palladium-catalyzed nucleophilic substitution in
the case of the diallyl ester, and by treatment with an acid such as trifluoroacetic acid in the case of the di-tert-butyl
ester. By treatment with chloromethyl chloroformate and subsequently with silver dibenzylphosphate, a hydroxy group
can be converted into the carbonic acid ester dibenzyloxyphosphoryloxymethyl esther, which can be cleaved to the
carbonic acid ester phosphonooxymethyl ester of the hydroxy group. i.e. the compound which contains the group
(HO)2P(O)-O-CH2-O-C(O)-attached to the oxygen atom of the hydroxy group, by catalytic hydrogenation in the presence
of a palladium catalyst (cf. WO 2010/039474). A halogen atom can be replaced with a variety of groups in a substitution
reaction which may also be a transition-metal catalyzed reaction. An amino group can be modified under standard
conditions for alkylation, for example by reaction with a halogen compound or by reductive amination of a carbonyl
compound, or for acylation or sulfonylation, for example by reaction with an activated carboxylic acid or a carboxylic
acid derivative like an acid chloride or anhydride. A carboxylic acid ester group can be hydrolyzed under acidic or basic
conditions to give a carboxylic acid. A carboxylic acid group can be activated or converted into a reactive derivative as
outlined above and reacted with an alcohol or an amine or ammonia to give an ester or amide. A primary amide can be
dehydrated to give a nitrile. A sulfur atom in an alkyl-S- group or in a heterocyclic ring can be oxidized with a peroxide
like hydrogen peroxide or a peracid to give a sulfoxide moiety (S(O)) or a sulfone moiety (S(O)2). A carboxylic acid group,
carboxylic acid ester group and a ketone group can be reduced to an alcohol, for example with a complex hydride such
al lithium aluminium hydride, lithium borohydride or sodium borohydride. A hydroxy group can be oxidized to an oxo
group by means of pyridinium chlorochromate or the Dess-Martin periodinane reagent, for example. All such reactions
in the preparation of the compounds of the formula I are known per se and can be carried out in a manner familiar to a
person skilled in the art According to, or analogously, to procedures which are described in the standard literature, for
example in Houben-Weyl, Methods of Organic Chemistry, Thieme; or Organic Reactions, John Wiley & Sons; or R. C.
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Larock, Comprehensive Organic Transformations: A Guide to Functional Group Preparations, 2. ed. (1999), John Wiley
& Sons, and the references quoted therein.
[0092] The chroman-6-ols of the formula II which are employed in the synthesis of the compounds of the formula IV
described above, can be obtained by different processes. In one of them, an acetophenone of the formula IX, which is
substituted in the benzene ring by a hydroxy group and a group G1 and can additionally be substituted in the benzene
ring and the acetyl group by substituents R4, is condensed with an aldehyde of the formula X in the presence of a base
to give a chroman-4-one of the formula XII and/or a chalcone of the formula XI, and an obtained chalcone of the formula
XI subsequently cyclized to the chroman-4-one of the formula XII.

[0093] The groups Ar and R4 in the compounds of the formulae IX, X, XI and XII are defined as in the compounds of
the formula I, and additionally can functional groups be present in protected form or in the form of a precursor group
which is subsequently converted into the final group. The group G1 in the compounds of the formulae IX, XI and XII is
a hydroxy group or bromine. When performing the reaction of the compounds of the formulae IX and X in the presence
of an alkali metal hydroxide such as potassium hydroxide as the base in a solvent such as an alcohol like methanol or
ethanol at temperatures from about 30°C to about 70°C, the obtained product is the chalco,ne of the formula XI. When
performing the reaction of the compounds of the formulae IX and X in the presence of a salt of a weak acid such as
ammonium acetate, for example, in a solvent such as acetic acid at temperatures from about 100°C to about 120°C,
the obtained product is a mixture of the chalcone of the formula XI and chroman-4-one of the formula XII. The compound
of the formula XI, as well as a mixture of the compounds of the formulae XI and XII, can be employed in the cyclization
reaction to give the compound of the formula XII, which can be carried out by treating the starting material with an acid
like hydrochloric acid or with an amine like ethyldiisopropylamine and potassium fluoride, in a solvent such as an alcohol
like methanol or ethanol at temperatures from about 60°C to about 100°C.
[0094] The oxo group in the ring position 4 of the compounds of the formula XII is then reduced to a CH2 group to give
the compounds of the formula XIV, favorably stepwise via the 4-hydroxy-chroman derivatives of the formula XIII.

[0095] The groups Ar and R4 in the compounds of the formulae XIII and XIV are defined as in the compounds of the
formula I, and additionally can functional groups be present in protected form or in the form of a precursor group which
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is subsequently converted into the final group. The group G1 in the compounds of the formulae XIII and XIV is a hydroxy
group or bromine. The reduction of the compounds of the formula XII to the compounds of the formula XIII can be carried
out under standard conditions for the reduction of a ketone to an alcohol, for example by means of a complex hydride
as reducing agent, or a borane derivative, such as the borane-tetrahydrofuran complex in a solvent such as an ether
like THF or dioxane, at temperatures from about 30°C to about 80°C. The reduction of the compounds of the formula
XIII to the compounds of the formula XIV can be performed, for example, by treatment with a silane reducing such as
a trialkylsilane like triethylsilane and an acid such as trifluoroacetic acid in a solvent such as a chlorinated hydrocarbon
like dichloromethane at temperatures from about 0°C to about 40°C. In case the group G1 in the compound of the formula
XIII and its precursor compounds is a hydroxy group, the obtained compound of the formula XIV already is a compound
of the formula II. In case the group G1 in the obtained compound of the formula XIV is bromine, it can be converted into
a hydroxy group by metalation of the compound of the formula XIV with a organolithium compound such as butyllithium
and treatment with a trialkyl borate such as triisopropyl borate in a solvent such as a hydrocarbon like heptane or
cyclohexane or an ether like THF or dioxane at temperatures from about -80°C to about 0°C, followed by oxidative
cleavage, for example by means of hydrogen peroxide in the presence of a base such as sodium hydroxide.
[0096] Further processes for the preparation of chroman-6-ols of the formula II involve a cyclization of 3-hydroxypropyl-
substituted benzene derivative of the formula XV, which is substituted in the benzene ring by two suitable groups G2
and G3 and can additionally be substituted in the benzene ring and the propyl group by substituents R4, to give a
chroman derivative of the formula XVI, in which the group G3 is then converted into the hydroxy group present in the
compounds of the formula II.

[0097] The groups Ar and R4 in the compounds of the formulae XV and XVI are defined as in the compounds of the
formula I, and additionally can functional groups be present in protected form or in the form of a precursor group which
is subsequently converted into the final group. The group G2 in the compounds of the formula XV can be a hydroxy
group or a nucleophilically substitutable leaving group, for example fluorine. The group G3 in the compounds of the
formulae XV and XVI can be bromine or (C1-C4)-alkyl-O- such as methoxy, for example. In case G3 is bromine, the
conversion of the group G3 in the compound of the formula XVI into the hydroxy group in the compound of the formula
II can be performed as described above for the conversion of the compounds of the formula XIV into the compounds of
the formula II. In case G3 is (C1-C4)-alkyl-O-, the conversion into the hydroxy group can be performed according to
standard procedures for ether cleavage, for example by treatment with boron tribromide in a chlorinated hydrocarbon
such as dichloromethane at temperatures from about -20°C to about 10°C in the case of a methoxy group. In case the
group G2 is a hydroxy group, the cyclization of the compound of the formula XV to the compound of the formula XVI
can conveniently be performed under the conditions of Mitsunobu reaction by treatment with a phosphine such as
triphenylphosphine or tributylphosphine and an azodicarboxylic acid derivative such as diethyl azodicarboxylate or di-
isopropyl azodicarboxylate in a solvent such as an ether like THF or dioxane at temperatures from about 0° to about
30°C. In case the benzene ring carrying G2 in the compound of the formula XV is susceptible to a nucleophilic aromatic
substitution and G2 is a leaving group such as fluorine, the cyclization can be performed by treatment of the compound
of the formula XV with a base which enhances the nucleophilicity of the hydroxy group in position 3 of the propyl group,
for example an alkali metal amide or an alkali metal hydride like sodium hydride, in an inert solvent such as an ether
like THF or dioxane or an amide like DMF or NMP at temperatures from about -20°C to about 100°C.
[0098] By cyclization of compounds of the formula XV also individual stereoisomeric forms of the compounds of the
formula XVI and II, and finally of compounds of the formula I, can be conveniently be prepared in which the chiral carbon
atom in position 2 of the chroman ring system is present either in R configuration or in S configuration. For the synthesis
of such individual stereoisomers, which can otherwise be obtained, for example, by chromatographic resolution on a
chiral phase of a mixture of the stereoisomers of the final compounds of the formula I or at any stage of the synthesis,
the individual stereoisomeric forms of the 3-hydroxypropyl-substituted benzene of the formula XV are employed, i.e. the
compounds of the formula XVa. Depending on the cyclization reaction and the conditions chosen, the cyclization can
proceed with retention or inversion of the configuration of the chiral carbon atom to give the individual stereoisomeric
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forms of the compounds of the formula XVI, i.e. the compounds of the formula XVIa, which can be reacted further to the
individual stereoisomeric forms compounds of the formulae II and I. In the compounds of the formulae XVa and XVIa
are the groups Ar, R4, G2 and G3 defined as in the compounds of the formula XV and XVI, respectively, and the depicted
chiral carbon atom is present, or is essentially present, either in R configuration or in S configuration, as is indicated by
the wavy wedge.

[0099] One embodiment of the present invention thus relates to a process for the preparation of a compound of the
formula I,

which comprises cyclizing a compound of the formula XV to a compound of the formula XVI, converting the compound
of the formula XVI into a compound of the formula II, reacting the compound of the formula II with a compound of the
formula III to give a compound of the formula IV, and converting the compound of the formula IV into a compound of the
formula I, wherein the groups Ar, R3 and R4 in the compounds of the formulae II, III, IV, XV and XVI are defined as in
the compounds of the formula I, and additionally can functional groups be present in protected form or in the form of a
precursor group which is subsequently converted into the final group, the group G2 in the compound of the formula XV
is a hydroxy group or a nucleophilically substitutable leaving group, for example fluorine, the group G3 in the compounds
of the formulae XV and XVI is bromine or (C1-C4)-alkyl-O-, and the group Y in the compounds of the formulae III and IV
is R50-O-C(O)-, H-C(O)- or NC-, wherein R50 is (C1-C4)-alkyl.
[0100] Another embodiment of the present invention relates to the process described afore, in which the chiral carbon
atom carrying the group Ar in the compounds of the formulae II, IV, XV and XVI is present, or is essentially present, in
uniform configuration, either in R configuration or in S configuration, i.e. to a process for the preparation of a compound
of the formula Iq,



EP 2 567 958 B1

38

5

10

15

20

25

30

35

40

45

50

55

which comprises cyclizing a compound of the formula XVa to a compound of the formula XVIa, converting the compound
of the formula XVIVa into a compound of the formula IIa, reacting the compound of the formula IIa with a compound of
the formula III to give a compound of the formula IVd, and converting the compound of the formula IVd into a compound
of the formula Iq, wherein the groups Ar, R2, R3 and R4 in the compounds of the formulae Iq, IIa, III, IVd, XVa and XVIa
are defined as in the compounds of the formula I, and additionally can functional groups be present in protected form
or in the form of a precursor group which is subsequently converted into the final group, the group G2 in the compound
of the formula XVa is a hydroxy group or a nucleophilically substitutable leaving group, for example fluorine, the group
G3 in the compounds of the formulae XVa and XVIa is bromine or (C1-C4)-alkyl-O-, and the group Y in the compounds
of the formulae III and IVd is R50-O-C(O)-, H-C(O)- or NC-, wherein R50 is (C1-C4)-alkyl, wherein the chiral carbon atom
carrying the group Ar in the compounds of the formulae Iq, IIa, IVd, XVa and XVIa is present, or is essentially present,
in uniform configuration, either in R configuration or in S configuration.
[0101] The compounds of the formula XV, including the stereoisomeric forms of the formula XVa, which are employed
in the cyclization reaction to the compounds of the formulae XVI and XVIa described above, can be obtained according
to, or analogously to, various processes which are described in the literature. For example, a 3-oxo-propionic acid ester
of the formula XVII can be alkylated with a benzyl halide of the formula XVIII to give a 3-oxo-propyl-substituted benzene
derivative of the formula XIX, in which the ketone group is then reduced to the alcohol group to give a compound of the
formula XV.

[0102] The groups Ar and R4 in the compounds of the formulae XVII, XVIII and XIX are defined as in the compounds
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of the formula I, and additionally can functional groups be present in protected form or in the form of a precursor group
which is subsequently converted into the final group. In the preparation of compounds of the formula XV according to
this process, the group G2 in the compounds of the formulae XVIII and XIX is in particular a nucleophilically substitutable
leaving group, for example fluorine, and the group G3 in the compounds of the formulae XVIII and XIX in particular is
bromine. The group R51 in the compounds of the formula XVII is (C1-C4)-alkyl, for example methyl or ethyl. The group
X3 in the compounds of the formula XVIII is a nucleophilically substitutable leaving group, for example chlorine or
bromine. The reaction of the compounds of the formulae XVII and XVIII to give the compounds of the formula XIX is
performed in an inert solvent such as an ether like THF, dioxane or DME in the presence of base such as an alkali metal
alkoxide or an alkali metal hydride, for example sodium hydride, at temperatures from about 0°C to about 50°C. By
treatment of the obtained benzylated 3-oxo-propionic acid ester with an acid, for example hydrochloric acid in an aqueous
solvent such as an ether like dioxane or an acid like acetic acid or a mixture of solvents at temperatures from about
60°C to about 120°C the ester moiety is then saponified and decarboxylated to give the ketone of the formula XIX. For
the reduction of the ketone moiety in the compounds of the formula XIX to the compounds of the formula XV, various
reducing agents can be employed, for example complex metal hydride such as sodium borohydride or lithium borohydride
in a solvent such as an ether or an alcohol. In an asymmetric reduction reaction, by employing a chiral reducing agent,
for example an enantiomeric form of a chiral complex metal hydride or a chiral borane, such as an alpha-pinene-based
organoborane like B-chloro-diisopinocampheylborane, which is commonly abbreviated as (-)-Ipc2BCI or (-)-DipCI, and
(+)-Ipc2BCI or (+)-DipCI, respectively, in an inert solvent such as an ether like THF or dioxane at temperatures from
about -40°C to about 30°C, conveniently the individual stereoisomeric forms of the compounds of the formula XV can
be obtained, i.e. compounds of the formula XVa, which can be cyclized to the enantiomeric forms of the compounds of
the formula XVI, i.e. the compounds of the formula XVIa, as described above.
[0103] In another process for the preparation of compounds of the formula XV, an indan-1-one of the formula XX is
subjected to a ring enlargement to give a chroman-2-one of the formula XXI, in which the lactone moiety can be reduced
to an aldehyde moiety which is present in the form of the cyclic hemiacetal of the formula XXII and which can be reacted
with a suitable organometal compound of the formula XXIII.

[0104] The groups Ar and R4 in the compounds of the formulae XX, XXI, XXII and XXIII are defined as in the compounds
of the formula I, and additionally can functional groups be present in protected form or in the form of a precursor group
which is subsequently converted into the final group. In the preparation of compounds of the formula XV according to
this process, the group G3 in the compounds of the formulae XX, XXI and XXII is in particular a (C1-C4)-alkyl-O- group.
The group M in the compounds of the formula XXIII is a metal or a metal equivalent, for example lithium. The conversion
of the compound of the formula XX into the compound of the formula XXI can be performed by treatment with a peracid
such as 3-chloro-perbenzoic acid in a solvent such as a chlorinated hydrocarbon like dichloromethane at temperatures
from about -10°C to about 30°C. For the reduction of the lactone moiety in the compound of the formula XXI to the
masked aldehyde moiety in the compound of the formula XXII, a complex metal reducing agent can be used, such as
diisobutylaluminum hydride, in a solvent such as a hydrocarbon like cyclohexane or toluene or a chlorinated hydrocarbon
like dichloromethane or an ether like THF or dioxane, or a mixture of solvents, at temperatures from about -80°C to
about 30°C. For the subsequent step, the compound of the formula XXIII is generally prepared in situ from a suitable
respective benzene or aromatic heterocycle or halogen-substituted benzene or halogen-substituted aromatic heterocycle
by metalation, for example with an organolithium compound like butyllithium or a lithium amide like lithium diisopropy-
lamide or lithium 2,2,6,6-tetramethylpiperidide, and reacted with the compound of the formula XXII in an inert solvent
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such as a hydrocarbon like heptane or cyclohexane or an ether like THF or a mixture of solvents at temperatures from
about -80°C to about 30°C.
[0105] As already indicated, it can be advantageous or necessary in all reactions which are carried out in the course
of the preparation of the compounds of the formula I to temporarily protect functional groups or have them initially present
in the form of precursor groups, and later deprotect them or convert them into the desired groups. Appropriate synthesis
strategies and protective groups and precursor groups which are suitable for the respective case, are known to the
person skilled in the art and can be found in P. G. M. Wuts and T. W. Greene, Greene’s Protective Groups in Organic
Synthesis, 4. ed. (2007), John Wiley & Sons, for example. Examples of protective groups which may be mentioned, are
benzyl protective groups, for example benzyl ethers of hydroxy compounds and benzyl esters of carboxylic acids, from
which the benzyl group can be removed by catalytic hydrogenation in the presence of a palladium catalyst, tert-butyl
protective groups, for example tert-butyl esters of carboxylic acids, from which the tert-butyl group can be removed by
treatment with trifluoroacetic acid, acyl protective groups, for example ester and amides of hydroxy compounds and
amino compounds, which can be cleaved again by acidic or basic hydrolysis, or alkoxycarbonyl protective groups, for
example tert-butoxycarbonyl derivatives of amino compounds, which can be cleaved again by treatment with trifluoro-
acetic acid. Examples of precursors which may be mentioned are halogen atoms which can be replaced by many other
groups, or nitro groups which can be converted, for example by catalytic hydrogenation, into amino groups which can
be diazotized and converted into a large number of groups.
[0106] The starting materials employed in the procedures outlined above are commercially available or can be prepared
according to procedures, or in analogy to procedures, described in the literature. Procedures for the preparation of 2-
chloro-thiazole derivatives of the formula III, for example, are described in US 4168380, WO 01/17995 or I. Sawhney et
al., J. Chem. Soc. Perkin Trans. 1 (1990), 329-331, for example.
[0107] As is usual and applies to all reactions performed in the course of the synthesis of a compound of the formula
I, appropriate details of the conditions applied in a specific preparation process, including the solvent, a base or acid,
the temperature, the order of addition, the molar ratios and other parameters, are routinely chosen by the skilled person
in view of the characteristics of the starting compounds and the target compound and the other particularities of the
specific case. As is also known by the skilled person, not all processes described herein will in the same way be suitable
for the preparation of all compounds of the formula I and their intermediates, and adaptations have to be made. In all
processes for the preparation of the compounds of the formula I, workup of the reaction mixture and the purification of
the product is performed according to customary methods known to the skilled person which include, for example,
quenching of a reaction mixture with water, adjustment of a certain pH, precipitation, extraction, drying, concentration,
crystallization, distillation and chromatography. Also for the characterization of the product, customary methods are used
such as NMR, IR and mass spectroscopy.
[0108] Another subject of the present invention are the novel starting compounds and intermediates occurring in the
synthesis of the compounds of the formula I, including the compounds of the formulae II, III, IV, IVa, IVb, IVc, IVd, V,
VI; VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVa, XVI, XVIa, XVII, XVIII, XIX, XX, XXI, XXII and XXIII, wherein the groups
Ar, R2, R3, R4, R5, R6, R7, R50, R51, G1, G2, G3, M, X1, X2, X3 and Y are defined as above, in any of their stereoisomeric
forms or a mixture of stereoisomeric forms in any ratio, and their salts, and their use as synthetic intermediates or starting
compounds. All general explanations, specifications of embodiments and definitions of numbers and groups given above
with respect to the compounds of the formula I apply correspondingly to the said intermediates and starting compounds.
A subject of the invention are in particular the novel specific starting compounds and intermediates described herein.
Independently thereof whether they are described as a free compound and/or as a specific salt, they are a subject of
the invention both in the form of the free compounds and in the form of their salts, and if a specific salt is described,
additionally in the form of this specific salt.
[0109] The compounds of the formula I inhibit the sodium-calcium exchanger (NCX), especially the sodium-calcium
exchanger of subtype 1 (NCX1), as can be demonstrated in the pharmacological tests described below and in other
pharmacological tests which are known to a person skilled in the art, for example in animal models in which the effect
on heart function can be determined ex vivo or in vivo. The compounds of the formula I and their pharmaceutically
acceptable salts therefore are valuable pharmaceutical active compounds. The compounds of the formula I and their
pharmaceutically active salts can be used for the treatment of heart failure, including acute and chronic congestive heart
failure, systolic heart failure, diastolic heart failure, heart failure with preserved ejection fraction and diabetic heart failure,
cardiac arrhythmias including atrial fibrillation, stroke, dementia including Alzheimer’s Disease, hypertension, cardiac
ischemia, renal failure, shock including hemodynamic shock, cardiogenic shock and septic shock, age-related disorders,
and diseases which are caused secondarily by an NCX-related damage, for example. The treatment of diseases is to
be understood as meaning both the therapy of existing pathological changes or malfunctions of the organism or of
existing symptoms with the aim of relief, alleviation or cure, and the prophylaxis or prevention of pathological changes
or malfunctions of the organism or of symptoms in humans or animals which are susceptible thereto and are in need of
such a prophylaxis or prevention, with the aim of a prevention or suppression of their occurrence or of an attenuation in
the case of their occurrence. For example, in patients who on account of their disease history are susceptible to cardiac
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arrhythmias, by means of the prophylactic or preventive medicinal treatment the occurrence or re-occurrence of arrhyth-
mias can be prevented or their extent and sequelae decreased. The treatment of diseases can occur both in acute cases
and in chronic cases. The compounds of the formula I and their pharmaceutically acceptable salts can further be used
in various disorders in order to achieve an improvement of the perfusion of heart, brain and kidney, and in general in
disorders in which intracellular calcium homeostasis is disturbed, or the NCX is activated in an undesired manner, or
an inhibition of the NCX is intended by the physician for improving the patient’s condition, where the compounds of the
formula I and their pharmaceutically acceptable salts can also be employed in cases where only a certain partial inhibition
of the NCX is intended, for example by use of a low dosage.
[0110] The compounds of the formula I and their pharmaceutically acceptable salts can therefore be used in animals,
in particular in mammals and specifically in humans, as a pharmaceutical or medicament on their own, in mixtures with
one another, or in the form of pharmaceutical compositions. A subject of the present invention also are the compounds
of the formula I and their pharmaceutically acceptable salts for use as a pharmaceutical. A subject of the present invention
also are pharmaceutical compositions and medicaments which comprise at least one compound of the formula I and/or
a pharmaceutically acceptable salt thereof as an active ingredient, in an effective dose for the desired use, and a
pharmaceutically acceptable carrier, i.e. one or more pharmaceutically innocuous, or nonhazardous, vehicles and/or
excipients, and optionally one or more other pharmaceutical active compounds. A subject of the present invention also
are the compounds of the formula I and their pharmaceutically acceptable salts for use as an anti-arrhythmic. A subject
of the present invention also are the compounds of the formula I and their pharmaceutically acceptable salts for use in
the treatment of the diseases mentioned above or below, including the treatment of any one of the mentioned diseases,
for example heart failure, cardiac arrhythmias, stroke, dementia, hypertension, cardiac ischemia, renal failure, shock,
age-related disorders or diseases which are caused secondarily by an NCX-related damage, wherein treatment of
diseases comprises their therapy and prophylaxis as mentioned above, or for use an inhibitor of the NCX. A subject of
the present invention also are the use of the compounds of the formula I and their pharmaceutically acceptable salts for
the manufacture of a medicament for the treatment of the diseases mentioned above or below, including the treatment
of any one of the mentioned diseases, for example heart failure, cardiac arrhythmias, stroke, dementia, hypertension,
cardiac ischemia, renal failure, shock, age-related disorders or diseases which are caused secondarily by an NCX-
related damages, wherein treatment of diseases comprises their therapy and prophylaxis as mentioned above, or a
medicament for inhibition of the NCX. A subject of the present invention also are methods for the treatment of the
diseases mentioned above or below, including the treatment of any one of the mentioned diseases, for example heart
failure, cardiac arrhythmias, stroke, dementia, hypertension, cardiac ischemia, renal failure, shock, age-related disorders
or diseases which are caused secondarily by an NCX-related damage, wherein treatment of diseases comprises their
therapy and prophylaxis as mentioned above, and a method for inhibiting the NCX, which comprise administering an
efficacious amount of at least one compound of the formula and/or a pharmaceutically acceptable salt thereof to a human
or an animal which is in need thereof. The compounds of the formula I and their pharmaceutically acceptable salts, and
pharmaceutical compositions and medicaments comprising them, can be administered enterally, for example by oral or
rectal administration, parenterally, for example by intravenous, intramuscular or subcutaneous injection or infusion, or
by another type of administration such as topical, percutaneous, transcutaneous, nasal, pharyngeal or inhalative ad-
ministration, the preferred form of administration depending on the particulars of the specific case. The compounds of
the formula I and their pharmaceutically acceptable salts can also be used in combination with other pharmaceutical
active compounds.
[0111] The pharmaceutical compositions and medicaments according to the invention normally contain from about
0.5 to about 90 percent by weight of a compound or compounds of the formula I or pharmaceutically acceptable salts
thereof, and an amount of active ingredient of the formula I and/or its pharmaceutically acceptable salt which in general
is from about 0.1 mg to about 1 g, in particular from about 0.2 mg to about 500 mg, for example from about 1 mg to
about 300 mg, per dose unit. Depending on the kind of the pharmaceutical composition and other particulars of the
specific case, the amount may deviate from the indicated ones. The production of the pharmaceutical compositions and
medicaments can be carried out in a manner known per se and familiar to the person skilled in the art. For this, the
compounds of the formula I and/or their pharmaceutically acceptable salts are mixed together with one or more solid or
liquid vehicles and/or excipients, if desired also in combination with one or more other pharmaceutical active compounds,
and brought into a suitable form for dosage and administration, which can then be used in human medicine or veterinary
medicine.
[0112] As vehicles, which may also be looked upon as diluents or solvents or bulking agents, and excipients suitable
organic and inorganic substances can be used which do not react in an undesired manner with the compounds of the
formula I. As examples of types of excipients, or additives, which can be contained in the pharmaceutical compositions
and medicaments, lubricants, preservatives, gel formers, thickeners, stabilizers, disintegrants, wetting agents, emulsi-
fiers, dispersants, antifoaming agents, salts, buffer substances, colorants, flavorings and antioxidants may be mentioned.
Examples of vehicles and excipients are water, physiological saline, vegetable oils such as sunflower oil, animal oils
such as fish liver oil, waxes, alcohols such as ethanol, isopropanol, 1,2-propanediol, glycerol, polyols, polyethylene
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glycols, polyvinylpyrrolidone, gelatin, gum arabic, cellulose, carbohydrates such as glucose, lactose or starch like corn
starch, magnesium carbonate, potassium phosphate, sodium chloride, stearic acid and its salts such as magnesium
stearate, talc, lanolin, petroleum jelly, or mixtures thereof, for example mixtures of water or saline with one or more
organic solvents such as mixtures of water with alcohols.
[0113] For oral and rectal use, pharmaceutical forms such as, for example, tablets, coated tablets, sugar-coated
tablets, granules, hard and soft gelatin capsules, suppositories, solutions, including oily, alcoholic or aqueous solutions,
or drops, furthermore suspensions or emulsions, can be used. For parenteral use, for example by injection or infusion,
pharmaceutical forms such as solutions, for example aqueous solutions, can be used. For topical use, pharmaceutical
forms such as ointments, creams, pastes, lotions, gels, sprays, foams, aerosols, solutions or powders can be used.
Pharmaceutical formulations such as, for example, aerosols and sprays may comprise solutions, suspensions or emul-
sions of the active ingredient in a pharmaceutically acceptable solvent, such as ethanol or water, or a mixture of such
solvents. The formulation may also comprise other pharmaceutical excipients such as surfactants, emulsifiers and
stabilizers, and a propellant gas. Such a pharmaceutical form normally comprises the active ingredient in a concentration
of about 0.1 to about 10%, in particular of about 0.3 to about 3% by weight.
[0114] As usual, the dosage of the compounds of the formula I and the frequency of administration depend on the
circumstances of the specific case and is adjusted by the physician according to the customary rules and procedures.
It depends, for example, on the compound of the formula I administered and its potency and duration of action, on the
nature and severity of the individual syndrome, on the gender, age, weight and the individual responsiveness of the
human or animal to be treated, on whether the treatment is acute or chronic or prophylactic, or on whether further
pharmaceutical active compounds are administered in addition to a compound of the formula I. Normally, in the case of
administration to an adult weighing about 75 kg, a dose from about 0.1 mg to about 100 mg per kg per day, in particular
from about 1 mg to about 10 mg per kg per day (in each case in mg per kg of body weight), is sufficient. The daily.dose
can be administered in the form of a single dose or divided into a number of individual doses, for example two, three or
four individual doses. The administration can also be carried out continuously, for example by continuous injection or
infusion. Depending on the individual behavior in a specific case, it may be necessary to deviate upward or downward
from the indicated dosages.
[0115] Besides as a pharmaceutical active compound in human medicine and veterinary medicine, the compounds
of the formula I can also be employed as an aid in biochemical investigations or as a scientific tool or for diagnostic
purposes, for example in in vitro diagnoses of biological samples, if an inhibition of the NCX is intended. The compounds
of the formula I and their salts can also be used as intermediates for the preparation of further pharmaceutical active
substances.
[0116] The following examples illustrate the invention.
[0117] When example compounds containing a basic group were purified by preparative high pressure liquid chro-
matography (HPLC) on reversed phase (RP) column material and, as customary, the eluent was a gradient mixture of
water and acetonitrile containing trifluoroacetic acid, they were in part obtained in the form of their acid addition salts
with trifluoroacetic acid, depending on the details of the workup such as evaporation or lyophilization conditions. In the
names of the example compounds and the structural formulae such contained trifluoroacetic acid is not specified.
[0118] The prepared compounds were in general characterized by spectroscopic data and chromatographic data, in
particular mass spectra (MS) and HPLC retention times (Rt; in min) which were obtained by combined analytical HPLC/MS
characterization (LC/MS), and/or nuclear magnetic resonance (NMR) spectra. Unless specified otherwise, 1H-NMR
spectra were recorded at 500 MHz in D6-DMSO as solvent at 298 K. In the NMR characterization, the chemical shift δ
(in ppm), the number of hydrogen atoms (H) and the multiplicity (s: singlet, d: doublet, dd: double doublet, t: triplet, m:
multiplet; br: broad) of the peaks as determined on printouts are given. In the MS characterization, in general the mass
number (m/z) of the peak of the molecular ion [M], e.g. [M+], or of a related ion such as the ion [M+1], e.g. [(M+1)+], i.e.
the protonated molecular ion [(M+H)+] ([MH’]), or the ion [M-1], e.g. [(M-1)-], i.e. the deprotonated molecular ion [(M-H)-],
which was formed depending on the ionization method used, is given. Generally, the ionization method was electrospray
ionization (ESI+). The UV wavelength for HPLC detection generally was 220 nm. The particulars of the LC/MS methods
used are as follows. "ACN" means acetonitrile, "TFA" means trifluoroacetic acid, and "FA" means "formic acid.

Method A

[0119] Column: Waters XBridge C18, 3.5 mm, 3x100 mm; temperature: 55°C; eluent A: water + 0.05% TFA (trifluor-
oacetic acid); eluent B: ACN (acetonitrile) + 0.05% TFA; flow rate: 1 ml/min; gradient: from 5% of B to 95% of B in 5 min.

Method B

[0120] Column: WatersXBridge C18, 2.5 mm, 4.6x50 mm ; temperature: 50°C; eluent A: water + 0.05% TFA; eluent
B: ACN + 0.05% TFA; flow rate: 1.7 ml/min; gradient: 5% B for 0.2 min, then to 95% of B in 2.2 min, then 95 % of B for
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1.1 min, then to 5% of B in 0.1 min, then 5% of B for 0.9 min.

Method C

[0121] Column: Atlantis T3 C18, 3 turn, 3x100 mm; temperature: 55°C; eluent A: water + 0.05% TFA; eluent B: ACN
+ 0.05% TFA; flow rate: 1 ml/min; gradient: from 5 of B to 95% of B in 5 min.

Method D

[0122] Column: Acquity BEH C18, 1.7 mm, 2.1x50 mm; temperature: 40°C; eluent A: water + 0.05% TFA; eluent B:
ACN + 0.035% TFA; flow rate: 1.0 ml/min; gradient: from 2% of B to 100 % of B in 1.6 min, then 100% of B for 0.5 min,
then to 2% of B in 0.4 min, then 2% of B for 0.5 min.

Method E

[0123] Column: Merck Chromolith FastGrad RP-18e, 1.6 mm, 2x50 mm; temperature: 50°C; eluent A: water + 0.05%
TFA; eluent B: ACN+ 0.05% TFA; flow rate: 2.0 ml/min; gradient: 2 % of B for 0.2 min, then to 98% of B in 2.2 min, then
98% of B for 0.8 min, then to 2% of B in 0.1 min, then 2% of B for 0.7 min.

Method F

[0124] Column: Kromasil C18, 3.5 mm, 2x50 mm; temperature: 40°C; eluent A; 5 mM aqueous ammonium acetate
solution + 3% of ACN; eluent B: ACN; flow rate: 0.8 ml/min; gradient: from 0% of B to 100% of B in 5.5. min, 100% of B
for 1.5 min, then to 0% of B in 0.1 min, then 0% of B for 2.9 min.

Method G

[0125] Column: YMC-Pack Jsphere H80, 4 mM, 2.1x33 mm; temperature: room temperature; eluent A: water + 0.05%
TFA; eluent B: ACN + 0.05% TFA; flow rate: 1 ml/min; gradient: 2% of B for 1.0 min, then to 95% of B in 4 min, then
95% of B for 1.25 min.

Method H

[0126] Column: Waters UPLC BEH C18, 1.7 mm, 2.1x50 mm; temperature: 55°C; eluent A: water + 0.1% FA; eluent
B: ACN + 0.08% FA; flow rate: 0.9 ml/min; gradient: from 5% of B to 95% of B in 1.1 min, then 95% of B for 0.6 min,
then to 5% of B in 0.1 min, then 5% of B for 0.2 min.

Method I

[0127] Column: Waters BEH C18, 1.7 mm, 2.1x50 mm; temperature: 50°C; eluent A: water + 0.1% FA; eluent B: ACN
+ 0.1% FA; flow rate: 0.8 ml/min; gradient: from 5% of B to 6% of B in 0.05 min, then to 100% of B in 2.45 min.

Method J

[0128] Column:Waters XBridge C18, 2.5 mm, 4.6x50 mm; temperature: 45°C; eluent A: water + 0.1% FA; eluent B:
ACN + 0.1% FA; flow rate: 1.3 ml/min; gradient: from 3% of B to 60% of B in 3.5 min, then to 98% of B in 0.5 min, then
98% of B for 1 min, then to 3% of B in 0.2 min, then 3% of B for 1.3 min.

Method K

[0129] Column: Waters UPLC BEH C18 2, 1.7 mm, 1x50 mm; temperature: 55°C; eluent A: water + 0.05% FA; eluent
B: ACN + 0.035% FA; flow rate: 0.9 ml/min; gradient: from 5% of B to 95% of B in 1.1 min, then 95% of B for 0.6 min,
then to 5% of B in 0.1 min, then 5% of B for 0.2 min.

Method L

[0130] Column: YMC-Pack Jsphere H80, 4mm, 2.1x33 mm; temperature: room temperature; eluent A: water + 0.05%
TFA; flow rate: 1 ml/min; eluent B: methanol + 0.05% TFA ; gradient: 2% of B for 1 min, then to 95% of B in 4 min, then
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95% of B for 1.25 min.

Method M

[0131] Column: Acquity BEH C18, 1.7 mm, 2.1x50 mm; temperature: 40°C; eluent A: water + 0.05% FA; eluent B:
ACN + 0.035% FA; flow rate: 1.0 ml/min; gradient: from 2% of B to 100 % of B in 1.6 min, then 100% of B for 0.5 min,
then to 2% of B in 0.4 min, then 2% of B for 0.5 min.

Method N

[0132] Column: Waters UPLC BEH C18, 1.7 mm, 2.1x50 mm; temperature: 55°C; eluent A: water + 0.05% FA; eluent
B: ACN + 0.035% FA; flow rate: 0.9 ml/min; gradient: from 5% of B to 95% of B in 1.1 min, then 95% of B for 0.6 min,
then to 5% of B in 0.2 min; then 5% of B for 0.1 min.

Method O

[0133] Column: Waters BEH Shield RP18, 1.7. mm, 2.1x50 mm; temperature: 50°C; eluent A: water + 0.1 % of FA;
eluent B: ACN + 0.1 % of FA; flow rate: 0.8 ml/min; gradient: from 5% of B to 6% of B in 0.05 min, then to 100% of B in
2.45 min.

Exemplary synthesis examples

Example A

(E)-1-(2,5-Dihydroxy-phenyl)-3-(5-fluoro-pyridin-3-yl)-propenone and 2-(5-fluor-pyridin-3-yl)-6-hydroxy-chroman-4-one

[0134]

[0135] 2,5-Dihydroxy-acetophenone (3.4 g, 22.4 mmol), 5-fluoro-pyridine-3-carbaldehyde (3.1 g, 24.6 mmol, 1.1 eq)
and ammonium acetate (2.2 g, 29.1 mmol, 1.3 eq) were suspended in acetic acid (100%, 70 ml) and heated to reflux
for 8 h. The solution was allowed to reach room temperature. The volume of the resulting suspension was reduced to
half of the volume under reduced pressure. The mixture was poured on ice water and neutralized with caution using
sodium carbonate. The aqueous layer was washed with ethyl acetate and the remaining precipitate filtered. Solid (E)-
1-(2,5-dihydroxy-phenyl)-3-(5-fluoro-pyridin-3-yl)-propenone (2.4 g, 42%) was obtained as a brownish solid and used
in the cyclization reaction without further purification. The remaining aqueous solution was extracted with ethyl acetate
and the combined organic layers dried with sodium sulfate, filtered, the solvent removed under reduced pressure and
the resulting solid digested with few dichloromethane. 2-(5-Fluoro-pyridin-3-yl)-6-hydroxy-chroman-4-one was obtained
as a brown solid (2.3 g, 39%) and used in the next step without further purification.
[0136] (E)-1-(2,5-Dihydroxy-phenyl)-3-(5-fluoro-pyridin-3-yl)-propenone (2.4 g, 9.3 mmol) was suspended in methanol
(55 ml) and potassium fluoride (2.7 g, 46.3 mmol, 5 eq) and diisopropylethylamine (1.2 g, 9.3 mmol, 1 eq) were added.
The mixture was heated to reflux for 8 h and afterwards allowed to reach room temperature. The solvent was removed
under reduced pressure. The resulting residue was suspended in water and washed with ethyl acetate. The mixture
was filtered and the layers separated. The organic layer was washed with water, dried with sodium sulfate, filtered, the
solvent removed under reduced pressure and the resulting solid digested with few dichloromethane. 2-(5-Fluoro-pyridin-
3-yl)-6-hydroxy-chroman-4-one was obtained as a brown solid (2.1 g, 88%) and used in the next step without further
purification.
[0137] According to the described procedure, also the following chromanones were synthesized:
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2-((6-Chloro-pyridin-3-yl)-6-hydroxy-chroman-4-one
6-Hydroxy-2-(6-methyl-pyridin-3-yl)-chroman-4-one
6-Hydroxy-3-methyl-2-phenyl-chroman-4-one
2-((2-Fluoro-3-methoxy-phenyl)-6-hydroxy-chroman-4-one
6-Hydroxy-3-methyl-2-phenyl-chroman-4-one

Example B

(E)-1-(5-Bromo-2-hydroxy-phenyl)-3-o-tolyl-propenone and 6-bromo-2-o-tolyl-chroman-4-one

[0138]

[0139] To a solution of o-tolylaldehyde (4.1 g, 33.7 mmol, 1.1 eq) and 5-bromo-2-hydroxy-acetophenone (6.9 g, 32.1
mmol) at room temperature in ethanol (100 ml) powdered potassium hydroxide (5.2 g, 93 mmol, 5 eq) was added and
the suspension was stirred at 50°C for 3 h while a red solution formed. The solution was allowed to reach room temperature
and poured on ice. The aqueous mixture was adjusted to pH < 7 using aqueous hydrochloric acid. The resulting yellow
suspension was stirred till a yellow solid formed, and the precipitate filtered, washed with water and dried. The yellow
(E)-1-(5-bromo-2-hydroxy-phenyl)-3-o-tolyl-propenone (9.6 g, 94%) was used in the cyclization reaction without further
purification.
[0140] To a solution of (E)-1-(5-bromo-2-hydroxy-phenyl)-3-o-tolyl-propenone (9.6 g, 30.3 mmol) in ethanol (130 ml)
concentrated aqueous hydrochloric acid was added (1.5 ml). The solution was heated to reflux for 5 h. Afterwards the
solution was cooled to room temperature and the solvents was removed under reduced pressure. The resulting red 6-
bromo-2-o-tolyl-chroman-4-one (9.5 g, 100%) was used in the next step without further purification.
[0141] According to the described procedure, also the following chromanones were synthesized:

2-((3-Fluoro-phenyl)-6-hydroxy-chroman-4-one
6-Bromo-2-(3-isopropoxy-phenyl)-chroman-4-one
6-Bromo-2-(2-ethyl-phenyl)-chroman-4-one
6-Hydroxy-2-thiophen-3-yl-chroman-4-one
2-((2,5-Difluoro-phenyl)-6-hydroxy-chroman-4-one
6-Bromo-2-(2,6-dimethyl-phenyl)-chroman-4-one
6-Hydroxy-2-(4-methanesulfonyl-phenyl)-chroman-4-one
6-Bromo-2-(5-fluoro-2-methyl-phenyl)-chroman-4-one
6-Hydroxy-2-pyridin-3-yl-chroman-4-one

Example C

6-Bromo-2-o-tolyl-chroman-4-ol and 6-bromo-2-o-tolyl-chroman

[0142]
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[0143] To a solution of 6-bromo-2-o-tolyl-chroman-4-one (11.0 g, 34.7 mmol) in tetrahydrofuran (100 ml) at room
temperature a solution of borane tetrahydrofuran adduct (1 M in tetrahydrofuran, 86.7 ml, 2.5 eq) was added dropwise.
The solution was heated to reflux for 1 h, cooled to room temperature and added with caution to a mixture of ice water
and 1 N aqueous hydrochloric acid. The aqueous layer was extracted with dichloromethane, and the combined organic
layers washed with water, dried with sodium sulfate and filtered and the solvent removed under reduced pressure. 6-
Bromo-2-o-tolyl-chroman-4-ol was obtained as a yellow oil (11.1 g, 100%) and used in the reduction to the chroman
without further purification.
[0144] To a solution of 6-bromo-2-o-tolyl-chroman-4-ol (11.9 g, 37.3 mmol) in dichloromethane (130 ml) at 0°C tri-
ethylsilane (29.6 g, 255 mmol, 6.8 eq) and trifluoroacetic acid (75 ml, 27 eq) were added. The solution was stirred at
room temperature for 2.5 h. The solvent was removed under reduced pressure and the residue separated between
water and ethyl acetate. The aqueous layer was extracted with ethyl acetate and the combined organic layers washed
with water and saturated aqueous solution of sodium hydrogencarbonate, dried with sodium sulfate and filtered, and
the solvent removed under reduced pressure. The crude product was purified by column chromatography (silica gel;
ethyl acetate/heptane gradient). 6-Bromo-2-o-tolyl-chroman was obtained as a pale yellow oil (7.10 g, 63%).
[0145] According to the described procedure, also the following chroman derivatives were synthesized:

2-((3-Fluoro-phenyl)-chroman-6-ol
6-Bromo-2-(3-isopropoxy-phenyl)-chroman
6-Bromo-2-(2-ethyl-phenyl)-chroman
2-((6-Methyl-pyridin-3-yl)-chroman-6-ol
2-((2,5-Difluoro-phenyl)-chroman-6-ol
6-Bromo-2-(2,6-dimethyl-phenyl)-chroman
6-Bromo-2-(4-methanesulfonyl-phenyl)-chroman
6-Bromo-2-(5-fluoro-2-methyl-phenyl)-chroman
2-((6-Chloro-pyridin-3-yl)-chroman-6-ol
2-Pyridin-3-yl-chroman-6-ol
2-Thiophen-3-yl-chroman-6-ol
2-((5-Fluoro-pyridin-3-yl)-chroman-6-ol
7-Methyl-2-o-tolyl-chroman-6-ol
2-((2-Fluoro-3-methoxy-phenyl)-chroman-6-ol
3-Methyl-2-phenyl-chroman-6-ol

Example D

(S)-6-Bromo-2-o-tolyl-chroman

[0146]
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a) 3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-one

[0147] Sodium hydride (60% in oil, 2.1 g, 52 mmol) and methyl 3-oxo-3-o-tolylpropanoate (10 g, 52 mmol) were
suspended in tetrahydrofuran and 4-bromo-2-(bromomethyl)-1-fluoro-benzene (15.3 g, 57 mmol) was added. After com-
plete conversion, the mixture was quenched with ice and a saturated solution of ammonium chloride and extracted with
n-heptane. The combined organic layers were washed once with a saturated solution of ammonium chloride, water and
brine. The organic layer was dried over magnesium sulfate and evaporated to dryness. The obtained yellow oil was
dissolved in 25 ml of acetic acid, 25 ml of concentrated hydrochloric acid and 20 ml of 1,4-dioxane and heated under
reflux for 4 h until LC/MS showed consumption of the starting material. 50 ml of water and 100 ml of tert-butyl methyl
ether were added and the product was extracted. The combined organic layers were washed once with saturated solution
of ammonium chloride, water and brine. The organic layer was dried over magnesium sulfate and evaporated to dryness.
The residue was purified by column chromatography (silica gel, heptane/ethyl acetate gradient) to give 11.2 g of 3-(5-
bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-one as a colorless oil.

b) (S)-3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-ol

[0148] 1 3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-one (14 g, 43.6 mmol) was diluted with 20 ml of dry tetrahy-
drofuran and added dropwise to a solution of (-)-B-chloro-diisopinocampheyl-borane ((-)-DipCl, 27.96 g, 87.2 mmol) in
100 ml of dry tetrahydrofuran while maintaining the temperature between -30 and -25°C. After 6 h, LC/MS showed
complete conversion of the starting material. The cold mixture was quenched with 10 ml of methanol and 10 g of sodium
hydrogencarbonate and allowed to come to room temperature. The solvents were removed in vacuum and the obtained
yellow oil was dissolved in 200 ml of ethyl acetate and a saturated solution of ammonium chloride. The phases were
separated and the organic layer was washed once with 50 ml of brine, dried over magnesium sulfate and evaporates
to give 45 g of a yellow oil. This oil was purified by column chromatography (silica gel, heptane/ethyl acetate gradient)
to give 11.2 g of (S)-3-(5-bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-ol as a colorless oil.
Ratio of enantiomers (HPLC; column: Chiralcel OJ-H, 250 x 4.6 mm; eluent heptane/ ethyl acetate/methanol 20:1:1):
(S):(R) = 99.4:0.6

c) (S)-6-Bromo-2-o-tolyl-chroman

[0149] 3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-ol (10.5 g) was dissolved in 10 ml of dry N-methylpyrrolidin-2-
one, and the solution was added dropwise to a suspension of sodium hydride (60% in oil, 1.56 g, 39 mmol) in 20 ml of
dry N-methylpyrrolidin-2-one at 60°C. After complete addition the mixture was stirred at 60°C to reach complete con-
sumption of the starting material after 12 h. Then the mixture was quenched on ice and a saturated solution of ammonium
chloride and extracted with n-heptane. The combined organic layers were washed once with a saturated solution of
ammonium chloride, water and brine. The organic layer was dried over magnesium sulfate and evaporated to give 12
g of a clear oil. This oil was purified by column chromatography (silica gel, heptane/ethyl acetate gradient) to give 7.7 g
of (S)-6-bromo-2-o-tolyl-chroman as a colorless oil.

Example E

2-o-Tolyl-chroman-6-ol

[0150]

[0151] To a solution of 6-bromo-2-o-tolyl-chroman (1 g, 3.3 mmol) in tetrahydrofuran (3 ml) at -78°C n-butyllithium (2.2
M in cyclohexan, 1.8 ml, 1.2 eq) was slowly added and the mixture kept at -78°C for 30 min. Triisopropyl borate (1.9 g,
2.3 ml, 9.9 mmol, 3 eq) was added and stirring was continued at the same temperature for 1h. The cold solution was
poured in a solution of ethanol (1.1 ml), water (3.0 ml) and aqueous sodium hydroxide (8 M, 1.6 ml). To this solution
hydrogen peroxide (aqueous 35%, 0.9 ml, 3.1 eq) was slowly added while the temperature was kept < 30°C. Stirring at
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room temperature was continued for 15 min, the suspension was cooled to 0°C and adjusted to pH < 7 using aqueous
hydrochloric acid. To the resulting solution a saturated aqueous solution of sodium sulfite (4 ml) was added and the
aqueous layer extracted with ethyl acetate. The combined organic layers were dried with sodium sulfate and filtered,
and the solvent removed under reduced pressure. The crude product was purified by column chromatography (silica
gel; ethyl acetate/heptane gradient). 2-o-Tolyl-chroman-6-ol was obtained as a pale yellow solid (480 mg, 60%).
[0152] According to the described procedure, also the following chromanols were synthesized:

2-((3-Isopropoxy-phenyl)-chroman-6-ol
2-((2-Ethyl-phenyl)-chroman-6-ol
(S)-2-o-Tolyl-chroman-6-ol
2-((4-Methanesulfonyl-phenyl)-chroman-6-ol
2-((5-Fluoro-2-methyl-phenyl)-chroman-6-ol
2-((2,6-Dimethyl-phenyl)-chroman-6-ol

Example F

2-Pyrazin-2-yl-chroman-6-ol

[0153]

a) 6-Methoxy-chroman-2-one

[0154] To a solution of 5-methoxy-indan-1-one (4.2 g, 25.9 mmol) in 240 ml of dichloromethane cooled in an ice bath
was added sodium hydrogencarbonate (4.35 g, 51.8 mmol). 3-Chloro-perbenzoic acid (11.61 g, 51.8 mmol) was added
portionwise, and the reaction mixture was stirred at 0°C for 2 h and at room temperature overnight. The precipitate was
filtered off and washed with dichloromethane. The filtrate was washed with saturated solution of sodium hydrogencar-
bonate and dried with sodium sulfate. After evaporation of the solvent, 6-methoxy-chroman-2-one (3.68 g, 80%) was
obtained as an orange oil which was used without further purification.

b) 6-Methoxy-chroman-2-ol

[0155] A solution of 6-methoxy-chroman-2-one (3.66 g, 20.53 mmol) in 300 ml of dichloromethane was cooled to
-70°C, and a solution of diisobutylaluminium hydride (40 ml of a 1M solution in toluene, 40 mmol) was added dropwise.
The solution was stirred at -70°C for 2 h, and then ethyl acetate (10 ml) was added. After stirring for 15 min, 200 ml of
a saturated solution of Rochelle salt was added dropwise, and the mixture was warmed to room temperature. 200 ml of
ethyl acetate were added, and the mixture was stirred vigorously for 2 h and then decanted. The organic layer was
washed with water and brine and dried with sodium sulfate, and the solvent removed under reduced pressure. The crude
product was purified by chromatography on silica gel (ethyl acetate in cyclohexane) to afford 2.90 g of white crystals (78%).

c) 2-(3-Hydroxy-3-pyrazin-2-yl-propyl)-4-methoxy-phenol

[0156] A solution of 2,2,6,6-tetramethyl-piperidine (8.5 ml, 50.4 mmol) in 200 ml of anhydrous tetrahydrofuran was
cooled to -30°C, n-butyllithium (20 ml of a 2.5 M solution in hexane, 50 mmol) was added dropwise, and the mixture
stirred for 30 min at 0°C. After cooling at -70°C, a solution of pyrazine (4.0 g, 49.9 mmol) in 50 ml of anhydrous tetrahy-
drofuran was added dropwise. After 10 min at -70°C, 6-methoxy-chroman-2-ol (1.8 g, 10.0 mmol) was added and stirring
was continued at -70°C for 1.5 h. The reaction mixture was quenched with 20 ml of water and hydrochloric acid added
until pH 5-6 was reached. After extraction with ethyl acetate, the organic layer was washed with water and brine, dried
with sodium sulfate and concentrated. The obtained, crude orange oil (960 mg) was used without further purification.
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d) 2-(6-Methoxy-chroman-2-yl)-pyrazine

[0157] Diethyl azodicarboxylate (0.87 ml, 5.53 mmol) was added dropwise at room temperature to a mixture of 2-(3-
hydroxy-3-pyrazin-2-yl-propyl)-4-methoxy-phenol (960 mg, 3.69 mmol) and triphenylphosphine (1.45 g, 5.53 mmol) in
20 ml of tetrahydrofuran. After stirring at 20°C for 1 h, the reaction mixture was concentrated and purified by chroma-
tography on silica gel (ethyl acetate in cyclohexane). 2-(6-Methoxy-chroman-2-yl)-pyrazine was obtained as white crystals
(665 mg, 74%).

e) 2-Pyrazin-2-yl-chroman-6-ol

[0158] A solution of 2-(6-methoxy-chroman-2-yl)-pyrazine (663 mg, 2.74 mmol) in 50 ml of anhydrous dichloromethane
was cooled to -10°C, and a solution of boron tribromide (9.6 ml of 1 M solution in dichloromethane, 9.6 mmol) was added
dropwise. After stirring at 0°C for 1 h, 1 ml of boron tribromide solution was added and the reaction mixture was stirred
at 0°C for 1.5 h. The reaction mixture was quenched by slow addition of water, and after 10 min neutralized by addition
of a sodium hydrogencarbonate solution. After decantation and extraction with dichloromethane, the organic layer was
dried over sodium sulfate and concentrated in vacuo. After chromatography on silica gel (methanol in dichloromethane),
2-pyrazin-2-yl-chroman-6-ol was obtained as a yellow powder (625 mg, 100%).

Example G

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester

[0159]

[0160] A suspension of 2-o-Tolyl-chroman-6-ol (2.5 g, 10.4 mmol), methyl 2-chloro-thiazole-5-carboxylate (1.9 g, 10.6
mmol, 1.02 eq) and potassium carbonate (1.9 g, 1.3 eq) in dimethylformamide (30 ml) was stirred at 50°C for 10 h. The
suspension was cooled to room temperature and diluted with water. The aqueous layer was extracted with ethyl acetate
and the combined organic layers washed with water, dried with sodium sulfate and filtered, and the solvent was removed
under reduced pressure. The crude product was purified by column chromatography (silica gel; ethyl acetate/heptane
gradient). The product was obtained as a pale yellow solid (3.87 g, 98%).
[0161] According to the described procedure, also the following 2-(chroman-6-yloxy)-thiazole derivatives were syn-
thesized:

2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
4-Chloro-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonitrile
4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carbaldehyde
2-((2-Phenyl-chroman-6-yloxy)-4-trifluoromethyl-thiazole-5-carboxylic acid methyl ester
2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carbonitrile
2-[2-(4-Methanesulfonyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-((2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-[2-(2,5-Difluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-[2-(5-Fluoro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-[2-(2-Ethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-((2-Thiophen-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
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2-[2-(6-Chloro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-((2-Pyrazin-2-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-[2-(6-Methyl-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carbonitrile
2-[2-(3-Isopropoxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-(((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic acid methyl ester
2-(((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-[2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid methyl ester
2-((7-Methyl-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester
2-((3-Methyl-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester

Example H

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

[0162]

[0163] To a solution of 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl ester (300 mg, 0.8 mmol) in
tetrahydrofuran (5.5 ml) and methanol (1.0 ml) at room temperature a solution of lithium hydroxide (18.9 mg, 1.0 eq) in
water (1.0 ml) was added and the mixture stirred for 3 h. The solvent was removed under reduced pressure and the
resulting residue dissolved in water and lyophilized. The obtained white 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid lithium salt (100% yield) was used in the formation of 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid amides without further purification. For the preparation of the free acid, the crude lithium salt was dissolved in water
and the resulting solution acidified with aqueous hydrochloric acid. The resulting suspension was filtered and the pre-
cipitate washed with water. The obtained 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid was dried under re-
duced pressure. It can be used in the next step without further purification as described for the lithium salt.
[0164] According to the described procedure, also the following 2-(chroman-6-yloxy)-thiazolecarboxylic acids in the
form of the free acid or its lithium salt were synthesized:

2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
4-Chloro-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
2-((2-Phenyl-chroman-6-yloxy)-4-trifluoromethyl-thiazole-5-carboxylic acid
2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-[2-(4-Methanesulfonyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
2-((2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-[2-(2,5-Difluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-[2-(5-Fluoro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-[2-(2-Ethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-((2-Thiophen-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid
2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-[2-(6-Chloro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-((2-Pyrazin-2-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid
2-[2-(3-Isopropoxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-(((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic acid
2-(((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
2-[2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid
2-((7-Methyl-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
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2-((3-Methyl-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

Example J

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide

[0165]

[0166] To a solution of 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid lithium salt (100 mg, 0.27 mmol) in
dimethylformamide (2 ml) 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (72 mg, 0.38 mmol, 1.4 eq), 1-
hydroxy-benzotriazole (51 mg, 0.38 mmol, 1.4 eq) and N-methylmorpholine (68 mg, 0.67 mmol, 2.5 eq) were added and
the mixture was stirred at room temperature for 15 min. Ethanolamine (25 mg, 0.40 mmol, 1.5 eq) was added and stirring
was continued for 16 h. The mixture was diluted with water and the aqueous layer extracted with ethyl acetate. The
combined organic layers were washed with a diluted aqueous solution of sodium carbonate and brine, dried over sodium
sulfate and filtered, and the solvent was removed under reduced pressure. The crude product was purified by column
chromatography (silica gel, ethyl acetate/methanol gradient). The desired compound was obtained as a white powder
(43 mg, 39%).

Example K

[2-(2-o-Tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]amine

[0167]

[0168] To a solution of 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonitrile (2.3 g, 6.6 mmol) in tetrahydrofuran (100
ml) an aqueous suspension of Raney nickel (approximately 500 mg) was added and the resulting suspension was
vigorously stirred under an hydrogen atmosphere (atmospheric pressure) for 1 h (TLC control) at 45°C. The suspension
was filtered through a celite plug and the filter cake washed with ethyl acetate. The organic layer was dried over sodium
sulfate and filtered, and the solvent was removed under reduced pressure. The crude product was purified by column
chromatography (silica gel, ethyl acetate/methanol gradient). [2-(2-o-Tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]amine
was obtained as pale yellow oil (834 mg, 36%).

Example L

Isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide

[0169]
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[0170] To a solution of [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]amine (150 mg, 0.43 mmol) in DMF (2 ml),
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (114 mg, 0.60 mmol, 1.4 eq), 1-hydroxy-benzotriazole (81
mg, 0.60 mmol, 1.4 eq) and N-methylmorpholine (107 mg, 1.07 mmol, 2.5 eq) and isoxazole-5-carboxylic acid (72 mg,
0.64 mmol, 1.5 eq) were added. The mixture was stirred for 16 h, then diluted with water, and the aqueous layer was
extracted with ethyl acetate. The combined organic layers were washed with a diluted aqueous solution of sodium
carbonate and brine, dried over sodium sulfate and filtered, and the solvent was removed under reduced pressure. The
crude product was purified by column chromatography (silica gel, ethyl acetate/methanol gradient). Isoxazole-5-carbox-
ylic acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide (112 mg, 59%) was obtained as a white solid.

Example M

[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyridin-4-ylmethyl-amine

[0171]

[0172] To a suspension of 2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carbaldehyde (54 mg, 0.13 mmol) and pyridin-4-
yl-methylamine (17 mg, 0.16 mmol, 1.2 eq) in tetrahydrofuran (3 ml) and acetic acid (0.5 ml) at 0°C sodium cyanoboro-
hydride (polymer bond, 2.19 mM/g, 137 mg, 0.30 mmol, 2.3 eq) was added and the mixture stirred at 40°C for 16 h. The
reaction mixture was filtered, the volatile components removed under reduced pressure and the remaining residue
purified by reversed phase HPLC (water/acetonitrile gradient (+ 0.1% trifluoroacetic acid)) to give 30 mg (42%) of [2-(2-
phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyridin-4-ylmethyl-amine in the form of its salt with trifluoroacetic acid.

Example N

1,3,5-Trimethyl-1H-pyrazole-4-sulfonic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide

[0173]

[0174] 33 mg of 1,3,5-trimethyl-1H-pyrazole-4-sulfonic acid chloride (0.16 mmol, 1.2 eq) were weighted into a reaction
tube and dissolved in dry tetrahydrofuran (1 ml). 44 mg of [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]amine (0.13
mmol) in dry tetrahydrofuran (3 ml) and 30 mg triethylamine (0.3 mmol, 2.3 eq) were added, the tube was flushed with
argon, closed with a screw cap, and shaken over night at 40 °C. 0.008 ml of tris-(2-aminoethyl)amine in 0.5 ml tetrahy-
drofuran were added, the mixture was shaken for 2 h at room temperature and then evaporated. The residue was
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dissolved in 2 ml of a mixture of dimethylformamide/trifluoroacetic acid (19:1), filtered, and submitted to preparative
reversed phase HPLC purification (water/acetonitrile gradient (+ 0.1% trifluoroacetic acid)). 1,3,5-Trimethyl-1H-pyrazole-
4-sulfonic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide was obtained as a white solid (42 mg, 63%).

Example O

Phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester disodium salt

[0175]

a) Phosphoric acid dibenzyl ester 2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl ester

[0176] To a suspension of 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide (1 g,
2.44 mmol) and tetrazole (222 mg, 3.17 mmol, 1.3 eq) in dichloromethane (14 ml) and acetonitrile (14 ml) at 0°C, dibenzyl-
N,N-diisopropylphophoramidite (1.01 g, 2.92 mmol, 1.2 eq) was added and the mixture stirred at 0°C for 70 min. To the
resulting solution 3-chloro-perbenzoic acid (65%, 776 mg, 2.92 mmol, 1.2 eq) was added in one portion and vigorous
stirring at 0°C was continued for 10 min. The mixture was diluted with dichloromethane and the organic layer washed
with a saturated aqueous solution of sodium hydrogencarbonate and subsequently with a saturated aqueous solution
of ammonium chloride. The combined organic layers were dried over sodium sulfate and filtered, and the solvent removed
under reduced pressure. The crude product was purified by column chromatography (silica gel, ethyl acetate). Phosphoric
acid dibenzyl ester 2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl ester was obtained as a color-
less oil (1.30 g, 80%).

b) Phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester disodium salt

[0177] Phosphoric acid dibenzyl ester 2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl ester
(1.3 g, 1.95 mmol) was dissolved in methanol (40 ml) and palladium on charcoal was added (10% Pd, 54% water, 1.3
g). The suspension was vigorously stirred under a hydrogen atmosphere. The mixture was filtered and the filter cake
rinsed with methanol. The filtrate was evaporated under reduced pressure and the resulting crude product submitted to
preparative reversed phase HPLC purification (water/acetonitrile gradient (+ 0.1% trifluoroacetic acid)). The obtained
phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester was suspended in
water and converted into the disodium salt by addition of 2 equivalents of an aqueous 0.5 N sodium hydroxide solution.
The obtained aqueous solution was lyophilized to yield phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thi-
azole-5-carbonyl]-amino}-ethyl) ester disodium salt as a white solid (460 mg, 44%).
[0178] In analogy to the procedures described above in the synthesis examples, the example compounds of the
formula I listed in Table 1 were prepared. In Table 1, "Ex. no." means the number of the example compound; "LC/MS"
means the LC/MS method described above which was used in the HPLC and MS characterization of the example
compound; "MS" means the mass number (in amu) of the peak of the molecular ion or a related ion such as M+1 in the
mass spectrum, in the case of a salt of the parent compound, i.e. the free acid or base; "Rt" means the HPLC retention
time (in minutes); and "NCX1rv IC50" means the IC50 value for inhibition of NCX1 in reverse mode determined in the
assay for inhibition of Ca2+ influx into cells (reverse mode) described below (in mM (micromol/liter)).

Table 1. Example compounds of the formula I

Ex. 
no.

Compound name LC/ 
MS

MS Rt NCX1rv 
IC50

1 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1-ethyl-1H-
pyrazol-4-ylmethyl)-amide

A 461 4.97 0.3
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(continued)

Ex. 
no.

Compound name LC/ 
MS

MS Rt NCX1rv 
IC50

2 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (6,7-dihydro-
5H-pyrrolo[2,1-c][1,2,4]triazol-3-ylmethyl)-amide

B 474.21 2.15 0.3

3 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-ethyl-2H-
pyrazol-3-ylmethyl)-amide

C 461.29 5.02 0.4

4 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (pyridin-4-
ylmethyl)-amide

B 444.17 2.11 0.3

5 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-methyl-
2H-pyrazol-3-ylmethyl)-amide

B 447.17 2.4 0.4

6 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1-pyridin-4-
yl-ethyl)-amide

C 458.27 4.02 0.4

7 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [2-(4-methyl-
thiazol-5-yl)-ethyl]-amide

B 478.14 2.29 0.3

8 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [1-(1,5-
dimethyl-1H-pyrazol-4-yl)-ethyl]-amide

C 475.23 4.9 0.8

9 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-methyl-
pyridin-4-ylmethyl)-amide

B 458.18 2.13 0.8

10 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-methoxy-
pyridin-4-ylmethyl)-amide

B 474.14 2.38 0.6

11 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-amino-
pyridin-4-ylmethyl)-amide

D 459 1.13 0.4

12 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid (2-
amino-pyridin-ylmethyl)-amide

D 477 1.14 0.2

13 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid (1-
pyridin-4-yl-ethyl)-amide hydrochloride

D 476 1.14 0.3

14 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1,5-
dimethyl-1H-pyrazol-4-ylmethyl)-amide

C 461.33 4.75 0.3

15 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-nicotinamide 
hydrochloride

D 444 1.16 0.1

16 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-2-pyridin-3-yl-
acetamide hydrochloride

D 458 1.08 0.1

17 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
([1,2,4]triazolo[4,3-a]pyridin-3-ylmethyl)-amide hydrochloride

D 502 1.2 0.2

18 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
(pyridin-4-ylmethyl)-amide hydrochloride

D 462 1.13 0.2

19 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-2-pyridin-2-yl-
acetamide hydrochloride

D 458 1.09 0.1

20 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
(6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazol-3-ylmethyl)-amide 
hydrochloride

D 492 1.15 0.2

21 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-methyl-
pyrimidin-4-ylmethyl)-amide

C 459.69 4.64 0.1

22 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [(S)-1-(6-
methoxy-pyridin-3-yl)-propyl]-amide

E 502.15 1.86 0.4
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23 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [1-(1,3-
dimethyl-1H-pyrazol-4-yl)-ethyl]-amide

E 475.17 1.73 0.8

24 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (isoxazol-5-
ylmethyl)-amide

E 434.12 1.77 0.1

25 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-pyrrolidin-
1-yl-pyridin-4-ylmethyl)-amide

E 513.17 1.6 0.4

26 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid methyl-(2-
pyrrolidin-1-yl-pyrid in-4-ylmethyl)-amide

E 527.21 1.61 0.3

27 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [(R)-1-(6-
methoxy-pyridin-3-yl)-propyl]-amide

E 502.17 1.86 0.3

28 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
morpholin-4-yl-pyridin-4-ylmethyl)-amide

E 529.19 1.57 0.2

29 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
dimethylamino-pyridin-4-ylmethyl)-amide

E 487.17 1.57 0.1

30 2-(2-Phenyl-chroman-6-yloxy)-4-trifluoromethyl-thiazole-5-carboxylic 
acid (pyridin-4-ylmethyl)-amide hydrochloride

F 512 1.21 0.3

31 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [1-(3,5-
dimethyl-1H-pyrazol-4-yl)-ethyl]-amide

G 475.31 3.15 1.0

32 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (pyrimidin-4-
ylmethyl)-amide

G 445.27 3.4 0.6

33 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (4,6-
dimethyl-pyrimidin-2-ylmethyl)-amide

G 473.26 3.54 0.2

34 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [2-(3,5-
dimethyl-isoxazol-4-yl)-ethyl]-amide

G 476.27 3.82 0.2

35 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
([1,2,4]triazolo[4,3-a]pyridin-3-ylmethyl)-amide

G 484.27 3.27 0.6

36 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (pyridin-
4-ylmethyl)-amide

D 444 1.12 0.1

37 2-((R)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (pyridin-
4-ylmethyl)-amide

C 444.35 3.89 0.2

38 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [3-(3,5-
dimethyl-isoxazol-4-yl)-propyl]-amide

G 490.26 3.95 0.3

39 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-chloro-
pyridin-4-ylmethyl)-amide

G 478.21 3.89 0.3

40 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (3-chloro-
pyridin-4-ylmethyl)-amide

H 478.2 1.29 0.4

41 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (imidazo[1,2-
a]pyridin-2-ylmethyl)-amide

G 483.25 3.05 5.0

42 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-
pyridin-4-ylmethyl)-amide

H 460.19 1.18 0.2

43 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-2-pyridin-4-yl-
acetamide hydrochloride

D 458 1.08 0.3

44 N-{2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazol-5-
ylmethyl}-nicotinamide hydrochloride

D 462 1.17 0.2
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45 N-{2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazol-5-ylmethyl}-2-
pyridin-3-yl-acetamide hydrochloride

D 476 1.1 0.1

46 N-{2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazol-5-ylmethyl}-2-
pyridin-4-yl-acetamide hydrochloride

D 476 1.1 0.2

47 Pyridine-3-sulfonic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amide hydrochloride

D 480 1.31 0.1

48 Isoxazole-5-carboxylic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amide

C 434.67 5 0.1

49 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

F 452 4.62 0.1

50 1-Methyl-1H-imidazole-4-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide hydrochloride

D 1.3 483 0.2

51 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
(1,5-dimethyl-1H-pyrazol-4-ylmethyl)-amide

D 479 1.28 0.2

52 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [(S)-1-(4-
cyclopropyl-thiazol-2-yl)-ethyl]-amide

L 504.13 4.75 0.4

53 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [(S)-1-(4-
isopropyl-thiazol-2-yl)-ethyl]-amide

L 506.13 4.77 0.7

54 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((S)-1-
thiazol-2-yl-ethyl)-amide

L 464.1 4.47 0.2

55 2-(5-Chloro-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(pyridin-4-ylmethyl)-amide hydrochloride

I 478 1.31 1.2

56 2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid (2-
methyl-pyrimidin-4-ylmethyl)-amide hydrochloride

D 477 1.28 0.2

57 C-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-yl]-methylamine C 0.1

58 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide hydrochloride

I 435 0.97 0.6

59 4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(pyridin-4-ylmethyl)-amide hydrochloride

C 458.31 3.99 0.1

60 2-(2-Thiophen-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(pyridin-4-ylmethyl)-amide hydrochloride

I 450 1.15 0.1

61 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-pyridin-4-
yl-ethyl)-amide hydrochloride

D 458 1.11 0.2

62 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1,5-
dimethyl-1-pyrazol-4-ylmethyl)-amide

D 461 1.29 0.3

63 2-((R)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1,5-
dimethyl-1H-pyrazol-4-ylmethyl)-amide

D 461 1.29 0.6

64 6-Methyl-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-nicotinam ide

H 458.42 1.27 1.3

65 3,5-Dimethyl-isoxazole-4-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 462.41 1.33 0.2

66 2,5-Dimethyl-2H-pyrazole-3-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 461.44 1.33 0.6
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67 1,3,5-Trimethyl-1H-pyrazole-4-carboxylic acid [2-(2-phenyl-chroman-
6-yloxy)-thiazol-5-ylmethyl]-amide

H 475.45 1.29 0.3

68 2-Chloro-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinamide

H 478.36 1.36 0.8

69 4-Methyl-oxazole-5-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 448.38 1.31 0.5

70 2-Ethyl-2H-pyrazole-3-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 461.43 1.34 0.3

71 1,5-Dimethyl-1H-pyrazole-4-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 461.43 1.28 0.7

72 1-Ethyl-1H-pyrazole-4-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 461.42 1.29 0.3

73 2-Methyl-thiazole-4-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 464.35 1.35 0.3

74 2-(3-Methyl-pyrazol-1-yl)-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-acetamide

H 461.45 1.3 0.3

75 3,4,5,6-Tetrahydro-2H-[1,2’]bipyridinyl-4’-carboxylic acid [2-(2-phenyl-
chroman-6-yloxy)-thiazol-5-ylmethyl]-amide

H 527.12 1.3 9.8

76 2-Methoxy-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinam ide

H 474.41 1.35 5.6

77 2-(3,5-Dimethyl-isoxazol-4-yl)-N-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-acetamide

H 476.42 1.31 0.4

78 2,4-Dimethyl-oxazole-5-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 462.38 1.31 0.3

79 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-isonicotinamide H 444.38 1.27 0.2

80 3-Chloro-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinamide

H 478.34 1.32 0.2

81 3-Fluoro-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinam ide

H 462.37 1.32 1.1

82 2-Methyl-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinamide

H 458.43 1.26 0.4

83 2-Morpholin-4-yl-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinamide

H 529.47 1.31 2.1

84 3-Methyl-isoxazole-5-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 448.36 1.33 0.3

85 2-Amino-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinamide

H 459.4 1.12 10.9

86 2-Methyl-2H-pyrazole-3-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 447.39 1.32 0.3

87 Pyrimidine-2-carboxylic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amide

H 445.39 1.27 0.4

88 2-Hydroxy-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-isonicotinamide

H 460.32 1.23 5.0
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89 Pyrimidine-4-carboxylic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amide

H 445.4 1.31 0.2

90 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-3-pyrazol-1-yl-
propionam ide

H 461.44 1.28 0.6

91 2,6-Dimethyl-pyrimidine-4-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 473.44 1.36 5.3

92 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-2-pyrazol-1-yl-
acetamide

H 447.42 1.28 1.1

93 1-Ethyl-1H-pyrazole-3-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 461.44 1.33 0.5

94 3-(3,5-Dimethyl-isoxazol-4-yl)-N-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-propionamide

H 490.46 1.31 0.9

95 2-(2,5-Dioxo-imidazolidin-1-yl)-N-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-acetamide

H 479.3 1.19 0.6

96 2-[2-(3-Isopropoxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (pyridin-4-ylmethyl)-amide

H 502.48 1.12 0.8

97 2-[2-(3-Isopropoxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid [2-(3,5-dimethyl-isoxazol-4-yl)-ethyl]-amide

H 534.35 1.39 1.2

98 4-Methyl-2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(pyridin-4-ylmethyl)-amide hydrochloride

D 458 1.13 0.3

99 Butyl-methyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

J 409.34 4.99 0.7

100 (2R,6S)-2,6-Dimethyl-4-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-morpholine

H 437.34 1.19 1.0

101 Isobutyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amine H 395.29 1.16 0.4

102 1-Methyl-4-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-piperazin-2-one

H 436.3 1.26 0.4

103 Cyclopropyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amine H 379.26 1.13 0.2

104 2-(2-Phenyl-chroman-6-yloxy)-5-pyrrolidin-1-ylmethyl-thiazole H 393.29 1.13 0.4

105 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-(1,2,2-trimethyl-
propyl)-amine

H 423.33 1.19 0.8

106 (1-Ethyl-propyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

H 409.3 1.17 0.5

107 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-(2,2,2-trifluoro-
ethyl)-amine

H 421.24 1.39 0.2

108 3-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-3-aza-
bicyclo[3.2.2]nonane

H 447.37 1.19 1.4

109 4,4-Difluoro-1-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-piperidine

H 443.28 1.28 0.7

110 Cyclobutyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amine H 393.28 1.14 0.2

111 (3-Methyl-isoxazol-5-yl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

H 420.26 1.28 0.8
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112 (1,1-Dimethyl-propyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

H 409.31 1.15 0.3

113 Isopropyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amine H 381.27 1.13 0.3

114 (2-Methoxy-ethyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

H 397.28 1.13 0.2

115 (3-Methyl-butyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

H 409.29 1.4 0.6

116 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-propyl-amine H 381.25 1.13 0.2

117 4-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-morpholine H 409.26 1.14 0.3

118 tert-Butyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amine H 395.26 1.13 0.4

119 Dimethyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amine H 367.23 1.11 0.4

120 Cyclopropylmethyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

H 393.1 1.02 0.3

121 7-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-7-aza-
bicyclo[2.2.1]heptane

J 419.34 3.76 0.6

122 1-Methyl-4-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-piperazine

H 422.33 1.14 0.8

123 4-Methyl-3,4-dihydro-2H-benzo[1,4]oxazine-7-sulfonic acid [2-(2-
phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide

H 550.3 1.36 1.1

124 2-Methyl-benzothiazole-6-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 550.24 1.35 0.9

125 1,3,5-Trimethyl-1H-pyrazole-4-sulfonicacid[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 511.29 1.31 9.2

126 2,4-Dimethyl-thiazole-5-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 514.25 1.34 0.6

127 2,3-Dimethyl-3H-imidazole-4-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 497.3 1.22 1.1

128 2-Methyl-2H-pyrazole-3-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 483.26 1.32 0.3

129 1-Methyl-1H-pyrazole-4-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 483.24 1.29 0.9

130 1-isopropyl-5-methyl-1H-pyrazole-4-sulfonic acid [2-(2-phenyl-
chroman-6-yloxy)-thiazol-5-ylmethyl]-amide

H 525.31 1.35 0.7

131 3,5-Dimethyl-1H-pyrazole-4-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 497.24 1.27 23.8

132 1-Ethyl-1H-pyrazole-4-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 497.27 1.31 0.3

133 1,5-Dimethyl-1 H-pyrazole-4-sulfonic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 497.26 1.3 0.4

134 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyridin-4-ylmethyl-
amine

H 430.29 1.1 0.2

135 (5-Methyl-pyrazin-2-ylmethyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-
5-ylmethyl]-amine

H 445.32 1.13 0.5
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136 [2-(3-Methyl-pyrazol-1-yl)-ethyl]-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 447.33 1.16 0.5

137 (1,3-Dimethyl-1H-pyrazol-4-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 447.33 1.12 0.4

138 (1,5-Dimethyl-1H-pyrazol-4-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 447.33 1.12 0.3

139 (1-Ethyl-3-methyl-1 H-pyrazol-4-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 461.36 1.13 0.5

140 (5-Methyl-isoxazol-3-ylmethyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-
5-ylmethyl]-amine

H 434.3 1.15 0.2

141 (2,5-Dimethyl-2H-pyrazol-3-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 447.33 1.13 0.4

142 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-(3-pyrazol-1-yl-
propyl)-amine

H 447.36 1.13 0.3

143 (4,6-Dimethyl-pyrimidin-2-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 459.35 1.15 0.5

144 (6,7-Dihydro-5H-thiazolo[3,2-a]pyrimidin-3-ylmethyl)-[2-(2-phenyl-
chroman-6-yloxy)-thiazol-5-ylmethyl]-amine

H 491.33 1.11 0.8

145 (2-Morpholin-4-yl-pyridin-3-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

J 515.32 3.7 0.9

146 (2-Methyl-2H-pyrazol-3-ylmethyl)-(2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 433.32 1.12 0.2

147 (1,5-Dimethyl-1 H-pyrazol-3-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 447.35 1.14 0.3

148 [1-(1,5-Dimethyl-1H-pyrazol-4-yl)-ethyl]-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 461.36 1.12 0.4

149 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-(2-pyrazol-1-yl-
ethyl)-amine

H 433.32 1.14 0.3

150 [2-(3,5-Dimethyl-pyrazol-1-yl)-ethyl]-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 461.37 1.17 0.8

151 [2-(4-Methyl-thiazol-2-yl)-ethyl]-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 464.32 1.16 0.4

152 (3,5-Dimethyl-isoxazol-4-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 448.31 1.14 0.3

153 [3-(3,5-Dimethyl-isoxazol-4-yl)-propyl]-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 476.36 1.15 0.5

154 4-({[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amino}-methyl)-pyridin-2-ol

H 446.3 1.08 0.3

155 4-({[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amino}-methyl)-pyridin-2-ylamine

H 445.31 1.04 0.4

156 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-[1,2,4]triazolo[4,3-
a]pyridin-3-ylmethyl-amine

H 470.34 1.15 0.4

157 5-({[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amino}-methyl)-pyridine-2-carbonitrile

H 455.3 1.16 0.2
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158 Imidazo[2,1-b]thiazol-6-ylmethyl-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 475.29 1.14 0.3

159 Isoxazol-5-ylmethyl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

H 420.28 1.15 0.1

160 (3-Methyl-isoxazol-5-ylmethyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-
5-ylmethyl]-amine

H 434.3 1.16 0.2

161 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyrimidin-4-
ylmethyl-amine

H 431.29 1.12 0.3

162 (2-Morpholin-4-yl-pyridin-4-ylmethyl)-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amine

H 515.4 1.13 0.4

163 1,2-Dimethyl-1H-imidazole-4-sulfonicacid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide

H 497.3 1.26 0.4

164 2-(3-Methyl-2,5-dioxo-imidazolidin-1-yl)-N-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-acetam ide

H 493.26 1.25 0.7

165 2-(2-Oxo-pyrrolidin-1-yl)-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-acetamide

H 464.26 1.25 0.5

166 4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

M 448 1.31 0.3

167 4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
chloro-pyridin-4-ylmethyl)-amide hydrochloride

M 492 1.39 0.5

168 4-Methyl-2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

C 448.29 5.14 0.2

169 4-Methyl-2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(2-pyridin-4-yl-ethyl)-amide hydrochloride

M 472 1.01 0.3

170 4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
pyridin-4-yl-ethyl)-amide hydrochloride

M 472 1.02 0.3

171 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

C 434.27 5.05 0.1

172 2-((R)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

M 434 1.28 0.4

173 2-[2-(3-Hydroxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
[2-(3,5-dimethyl-isoxazol-4-yl)-ethyl]-amide

H 492.32 1.22 2.3

174 2-[2-(3-Hydroxy-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
(pyridin-4-ylmethyl)-amide hydrochloride

H 460.24 1.07 0.8

175 2-((R)-3-Hydroxy-pyrrolidin-1-yl)-N-[2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-acetamide

H 466.16 0.99 0.4

176 2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [2-(3,5-
dimethyl-isoxazol-4-yl)-ethyl]-amide

H 490.16 1.26 0.4

177 4-Chloro-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(pyridin-4-ylmethyl)-amide hydrochloride

D 0.3

178 4-Methyl-2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(2-chloro-pyridin-4-ylmethyl)-amide hydrochloride

D 0.4

179 2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (pyridin-4-
ylmethyl)-amide

H 458.07 1.08 0.5
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180 (S)-2-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid ethyl ester

H 453.26 1.36 0.2

181 {[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-acetic acid methyl ester

H 425.22 1.31 0.2

182 2-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid methyl ester

H 453.25 1.35 0.6

183 (S)-3-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid methyl ester

H 481.34 1.41 1.2

184 (R)-2-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid methyl ester

H 439.25 1.34 0.4

185 (S)-1-[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-pyrrolidine-2-carboxylic acid methyl ester

H 465.11 1.24 0.5

186 (S)-3-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-butyric acid ethyl ester

H 481.35 1.42 0.7

187 1-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-cyclopentanecarboxylic acid methyl ester

H 479.31 1.38 0.6

188 1-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-cyclopropanecarboxylic acid ethyl ester

H 465.31 1.35 0.6

189 (1R,2S)-2-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-cyclohexanecarboxylic acid ethyl ester

H 507.38 1.43 0.6

190 {Methyl-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-acetic acid

H 425.26 1.27 0.9

191 (S)-2-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid

H 425.26 1.28 0.6

192 {[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-acetic acid

H 411.25 1.25 0.5

193 2-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid

H 439.12 1.18 0.6

194 (R)-2-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid

H 425.12 1.16 0.7

195 1-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-cyclopentanecarboxylic acid

H 465.12 1.21 0.7

196 (S)-3-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid

H 467.17 1.24 0.5

197 (S)-3-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-butyric acid

H 453.14 1.21 0.6

198 {4-[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonyl)-piperazin-
1-yl}-acetic acid

H 480.16 1.05 1.3

199 1-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-cyclopropanecarboxylic acid

H 437.1 1.16 1.0

200 (1R,2S)-2-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-cyclohexanecarboxylic acid

H 479.16 1.23 0.4

201 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((S)-2-
hydroxy-1-phenyl-ethyl)-amide

H 473.26 1.33 0.3
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202 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((1S,2S)-
2-hydroxy-1-hydroxymethyl-propyl)-amide

H 439.13 1.12 0.2

203 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((S)-1-
hydroxymethyl-2-methyl-propyl)-am ide

H 439.28 1.32 0.4

204 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
hydroxy-ethyl)-amide

H 397.03 1.14 0.1

205 ((S)-2-Hydroxymethyl-pyrrolidin-1-yl)-[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazol-5-yl]-methanone

H 437.27 1.3 0.3

206 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1-
cyclopropyl-3-hydroxy-propyl)-amide

H 451.29 1.32 0.3

207 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((1R,2R)-
2-hydroxy-cyclohexylmethyl)-amide

H 465.14 1.25 0.5

208 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylicacid ((1S,2S)-
1-hydroxymethyl-2-methyl-butyl)-amide

H 453.15 1.24 0.4

209 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((1R,2R)-
1-hydroxymethyl-2-methyl-butyl)-am ide

H 453.29 1.35 0.3

210 Isoxazol-5-ylmethyl-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amine

O 420 1.17 0.1

211 2-(2-Thiophen-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
chloro-pyridin-4-ylmethyl)-amide hydrochloride

F 484 4.7 0.4

212 2-(2-Thiophen-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

F 440 4.45 0.3

213 (4-Methyl-piperazin-1-yl)-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-
5-yl]-methanone hydrochloride

F 436 4.4 0.8

214 Morpholin-4-yl-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-
yl]-methanone

F 423 4.57 0.5

215 2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-chloro-
pyridin-4-ylmethyl)-amide

L 492.2 4.7 1.0

216 2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [2-(2-oxo-
imidazolidin-1-yl)-ethyl]-amide

L 479.29 4.35 0.3

217 2-[2-(2,5-Difluoro-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

O 470 1.83 0.2

218 2-Methyl-3-phenyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid methyl ester

H 529.09 1.31 2.5

219 (S)-3-Phenyl-2{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid ethyl ester

H 529.08 1.31 4.8

220 (S)-3,3-Dimethyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-butyric acid methyl ester

H 481.13 1.3 0.6

221 1-[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonyl]-4-
trifluoromethyl-pyrrolidine-3-carboxylic acid methyl ester

H 533.04 1.27 0.3

222 (1R,2S,5S)-3-[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-3-aza-bicyclo[3.1.0]hexane-2-carboxylic acid methyl ester

H 477.09 1.25 0.9

223 (S)-4,4-Dimethyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-pyrrolidine-2-carboxylic acid methyl ester

H 493.25 1.41 1.3
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224 4-Methyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-pyrrolidine-3-carboxylic acid methyl ester

H 479.22 1.37 0.3

225 3-Methyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-pyrrolidine-3-carboxylic acid methyl ester

H 479.25 1.37 0.5

226 (2R, 3S)-2-Hydroxy-5-methyl-3-{[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazole-5-carbonyl]-amino}-hexanoic acid methyl ester

H 511.29 1.38 0.7

227 (3S,4S)-5-Cyclohexyl-3-hydroxy-4-{[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazole-5-carbonyl]-amino}-pentanoic acid ethyl ester

H 579.33 1.46 30% (1)

228 (R)-4-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid tert-butyl ester

H 523.32 1.48 46% (1)

229 (S)-4-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid tert-butyl ester

H 523.33 1.48 44% (1)

230 4-Methyl-2-({[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-methyl)-pentanoic acid ethyl ester

H 509.28 1.44 1.5

231 2,4-Dimethyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid methyl ester

H 495.27 1.44 1.5

232 2-[2-(6-Methyl-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (isoxazol-5-ylmethyl)-amide

H 449.21 0.88 1.5

233 2-Methyl-3-phenyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid

H 515.24 1.25 0.8

234 (S)-4,4-Dimethyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-pyrrolidine-2-carboxylic acid

H 479.21 1.22 1.0

235 4-Methyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-pyrrolidine-3-carboxylic acid

H 465.21 1.18 0.5

236 (2R,3S)-2-Hydroxy-5-methyl-3-{[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazole-5-carbonyl]-amino}-hexanoic acid

H 497.25 1.21 1.6

237 (R)-4-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid

H 467.24 1.24 0.8

238 4-Methyl-2-({[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-methyl)-pentanoic acid

H 481.26 1.24 0.3

239 3-Methyl-1-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-pyrrolidine-3-carboxylic acid

H 465.21 1.18 2.4

240 (3S,4S)-5-Cyclohexyl-3-hydroxy-4-{[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazole-5-carbonyl]-amino}-pentanoic acid

H 551.28 1.27 1.1

241 (S)-4-Methyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid

H 467.24 1.24 0.6

242 2,4-Dimethyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid

H 481.25 1.26 0.7

243 1-[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonyl]-4-
trifluoromethyl-pyrrolidine-3-carboxylic acid

H 519.19 1.22 0.7

244 (S)-3-Phenyl-2-{[2-((S)-2-phenyl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid

H 501.23 1.23 0.6

245 {[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amino}-acetic 
acid methyl ester

H 411.28 1.01 0.1



EP 2 567 958 B1

65

5

10

15

20

25

30

35

40

45

50

55

(continued)

Ex. 
no.

Compound name LC/ 
MS

MS Rt NCX1rv 
IC50

246 {[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amino}-acetic 
acid

H 397.19 1.13 0.6

247 2-[2-(5-Fluoro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (2-chloro-pyridin-4-ylmethyl)-amide

H 497.16 1.26 0.7

248 2-[2-(5-Fluoro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (isoxazol-5-ylmethyl)-amide

H 453.17 1.21 0.8

249 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
hydroxy-ethyl)-amide

H 398.2 0.95 1.4

250 {[2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-acetic acid methyl ester

H 426.19 1.03 1.2

251 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((S)-2-
hydroxy-1-phenyl-ethyl)-amide

H 474.25 1.1 1.1

252 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1-
cyclopropyl-3-hydroxy-propyl)-amide

J 452.22 2.95 3.2

253 2-[2-(5-Fluoro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (2-hydroxy-ethyl)-amide

H 416.18 1.14 0.6

254 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((3S,4S)-
4-methoxy-pyrrolidin-3-yl)-amide

H 450.39 1.14 0.4

255 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (3-aza-
bicyclo[3.1.0]hex-6-yl)-amide

H 434.21 1.14 0.3

256 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((1S,2S)-
2-amino-cyclopropyl)-amide

H 408.2 1.12 0.3

257 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (3-
amino-cyclobutyl)-amide

H 422.22 1.13 0.4

258 2-{(2-Hydroxy-ethyl)-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amino}-ethanol

H 427.25 1.08 0.2

259 ((S)-2-Hydroxymethyl-pyrrolidin-1-yl)-[2-(2-pyridin-3-yl-chroman-6-
yloxy)-th iazol-5-yl]-m ethanone

J 438.25 2.79 1.8

260 {[2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-acetic acid

H 412.17 0.95 38% (1)

261 (2S,3S)-3-Methyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid methyl ester

H 482.26 1.22 3.1

262 (S)-3-Phenyl-2{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid ethyl ester

H 530.27 1.24 0.8

263 (S)-3-Methyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-butyric acid ethyl ester

H 482.26 1.22 25.2

264 (S)-3,3-Dimethyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-butyric acid methyl ester

J 482.25 3.84 3.1

265 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid (3-
amino-cyclobutyl)-amide hydrochloride

H 423.2 0.87 7.3

266 2-{[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amino}-ethanol

H 383.2 1.08 0.1

267 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
((1S,2S)-2-amino-cyclopropyl)-amide hydrochloride

H 409.17 0.86 0.6
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268 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid (3-aza-
bicyclo[3.1.0]hex-6-yl)-amide

H 435.18 0.88 2.5

269 2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
((3S,4S)-4-methoxy-pyrrolidin-3-yl)-amide hydrochloride

H 453.19 0.9 2.6

270 (2S,3S)-3-Methyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-pentanoic acid

H 468.23 1.12 12.5

271 (S)-3-Phenyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid

H 502.22 1.13 12.1

272 (S)-3-Methyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-butyric acid

H 454.21 1.08 15.6

273 (S)-3,3-Dimethyl-2-{[2-(2-pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-butyric acid

H 467.89 1.13 10.1

274 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
methyl-pyridin-4-ylmethyl)-amide hydrochloride

O 458 96 0.4

275 (R)-2-{[2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid methyl ester

H 440.22 1.08 3.1

276 (S)-2-{[2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-
carbonyl]-amino}-propionic acid ethyl ester

H 454.24 1.13 0.4

277 2-[2-(6-Chloro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (isoxazol-5-ylmethyl)-amide hydrochloride

H 469.13 1.26 2.0

278 2-[2-(6-Chloro-pyridin-3-yl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (2-chloro-pyridin-4-ylmethyl)-amide hydrochloride

H 513.12 1.3 1.3

279 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
dimethylamino-ethyl)-amide

H 468.39 1.13 0.5

280 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (4-
isopropyl-phenyl)-amide

H 471.19 1.47 38% (1)

281 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
propylamide

H 395.16 1.36 0.6

282 (3,3-Dimethyl-piperazin-1-yl)-[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazol-5-yl]-methanone

H 450.2 1.13 1.2

283 (3aS,6aS)-Hexahydro-pyrrolo[3,4-b]pyrrol-1-yl-[2-((S)-2-phenyl-
chroman-6-yloxy)-thiazol-5-yl]-methanone hydrochloride

H 448.22 1.01 0.6

284 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid ((S)-2-
amino-cyclopropyl)-amide hydrochloride

H 408.2 1 0.2

285 ((3R,4R)-4-Methyl-3-methylamino-piperidin-1-yl)-[2-((S)-2-phenyl-
chroman-6-yloxy)-thiazol-5-yl]-methanone hydrochloride

H 464.26 1.02 0.9

286 (2-Dimethylaminomethyl-morpholin-4-yl)-[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazol-5-yl]-methanone

J 480.2 3.53 1.5

287 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(piperidin-2-ylmethyl)-amide

H 450.22 1.14 0.5

288 [2-((S)-2-Phenyl-chroman-6-yloxy)-thiazol-5-yl]-piperidin-1-yl-
methanone

H 421.23 1.27 0.4

289 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (3-
amino-propyl)-amide

H 454.14 0.98 0.3
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(continued)

Ex. 
no.

Compound name LC/ 
MS

MS Rt NCX1rv 
IC50

290 (2,7-Diaza-spiro[4.5]dec-2-yl)-[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazol-5-yl]-methanone

H 475.85 1 0.6

291 (2-Aminomethyl-pyrrolidin-1-yl)-[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazol-5-yl]-methanone

H 436.21 1.14 0.4

292 (3-Amino-pyrrolidin-1-yl)-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-
yl]-methanone

H 422.18 1.11 0.3

293 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
((1R,2R,3S,4S)-3-aminomethyl-bicyclo[2.2.1]hept-2-yl)-amide

H 476.25 1.17 1.0

294 {[2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-acetic 
acid methyl ester

H 425.1 1.31 0.2

295 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-
ethyl)-amide

H 397.08 1.25 0.4

296 3-(3,5-Dimethyl-isoxazol-4-yl)-N-[2-((S)-2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-propionamide

H 490.18 1.32 0.4

297 N-[2-((S)-2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-3-(1,3,5-
trimethyl-1H-pyrazol-4-yl)-propionam ide

H 503.21 1.26 1.1

298 ((R)-3-Hydroxy-pyrrolidin-1-yl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-
5-yl]-methanone

H 423.12 1.26 0.6

299 2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-
ethyl)-amide

H 411.27 1.28 0.4

300 ((R)-3-Hydroxy-pyrrolidin-1-yl)-[2-(2-o-tolyl-chroman-6-yloxy)-thiazol-
5-yl]-methanone

H 437.17 1.3 0.2

301 2-[2-(4-Methanesulfonyl-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (isoxazol-5-ylmethyl)-amide

H 512.15 1.19 6.9

302 2-Amino-N-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-acetamide

H 396.13 1.12 0.4

303 (S)-2-Amino-N-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-propionamide

H 410.15 1.14 0.3

304 (S)-2-Amino-3-phenyl-N-[2-((S)-2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-propionam ide

H 486.2 1.18 1.9

305 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2,3-
dihydroxy-propyl)-amide

H 427.13 1.23 0.3

306 {[2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-acetic 
acid tert-butyl ester

H 467.15 1.39 0.5

307 {[2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-acetic 
acid isopropyl ester

H 453.16 1.37 0.2

308 {[2-(2-Phenyl-chroman-6-yloxy)=thiazole-5-carbonyl]-amino}-acetic 
acid ethyl ester

H 439.13 1.34 0.2

309 2-(2-Pyrazin-2-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

O 436 1.32 4.7

310 2-(2-Pyrazin-2-yl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
chloro-pyridin-4-ylmethyl)-amide

O 480 1.49 2.6

311 2-{[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amino}-ethanol J 383.2 3.33 0.1
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(continued)

Ex. 
no.

Compound name LC/ 
MS

MS Rt NCX1rv 
IC50

312 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid bis-(2-
hydroxy-ethyl)-amide

H 441.21 1.1 0.1

313 (4-Methyl-piperazin-1-yl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
yl]-methanone

H 436.2 1.13 0.4

314 Morpholin-4-yl-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
yl]-methanone

H 423.16 1.33 0.1

315 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
cyclopropylamide

K 393.3 1.2 0.0

316 [2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-yl]-piperidin-1-yl-methanone H 421.18 1.4 0.5

317 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid butylamide H 409.18 1.4 0.1

318 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid isobutyl-
amide

K 409.34 1.25 0.1

319 2-{(2-Hydroxy-ethyl)-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amino}-ethanol

H 427.2 1.12 0.8

320 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
isopropylamide

H 395.15 1.37 0.3

321 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide H 395.22 1.36 0.4

322 2-[2-(2-Ethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
[2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide

H 493.23 1.31 1.1

323 2-[2-(2-Ethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
[2-(3,5-dimethyl-isoxazol-4-yl)-ethyl]-amide

H 504.24 1.4 0.9

324 2-[2-(2-Ethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

H 462.2 1.38 0.5

325 2-((R)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
hydroxy-ethyl)-amide

N 411.16 1.15 0.2

326 2-((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
hydroxy-ethyl)-amide

N 411.16 1.15 0.1

327 2-(2-Oxo-pyrrolidin-1-yl)-N-[2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-acetamide

K 478.21 1.16 0.5

328 2-(2,5-Dioxo-imidazolidin-1-yl)-N-[2-(2-o-tolyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-acetamide

K 493.26 1.13 0.9

329 Isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-amide

K 448.2 1.21 0.6

330 2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide K 409.27 1.25 0.3

331 2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (isoxazol-5-ylmethyl)-amide

K 462.2 1.24 5.5

332 4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
propylamide

K 423.27 1.27 10.0

333 4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
[2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide

H 493.2 1.28 0.6

334 4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

H 462.18 1.36 0.5
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(continued)

Ex. 
no.

Compound name LC/ 
MS

MS Rt NCX1rv 
IC50

335 4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
hydroxy-ethyl)-amide

H 425.17 1.3 0.3

336 ((R)-3-Hydroxy-pyrrolidin-1-yl)-[4-methyl-2-(2-o-tolyl-chroman-6-
yloxy)-thiazol-5-yl]-methanone

H 451.21 1.27 0.6

337 2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid (2-hydroxy-ethyl)-amide

H 425.15 1.29 7.6

338 2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid dimethylamide

K 409.21 1.26 8.7

339 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid am ide H 353.15 1.25 0.4

340 (S)-2-Amino-3-hydroxy-N-[2-(2-phenyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]-propionamide hydrochloride

H 426.16 1.09 0.9

341 (S)-Pyrrolidine-2-carboxylic acid [2-(2-phenyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide hydrochloride

H 436.19 1.11 0.9

342 2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (2-hydroxy-ethyl)-amide

H 429.16 1.27 0.4

343 2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid propylamide

H 427.2 1.38 0.5

344 2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (isoxazol-5-ylmethyl)-amide

H 466.17 1.34 0.8

345 Phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carbonyl]-amino}-ethyl) ester disodium salt

J 491.19 4.36 0.07

346 N-[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-2-pyrrolidin-1-yl-
acetamide hydrochloride

K 450.24 1 0.17

347 2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic 
acid [2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide

H 488.29 1.07 1.5

348 2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid dimethylamide

H 413.15 1.35 0.64

349 2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid [2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide

H 497.18 1.27 0.20

350 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic acid (2-
hydroxy-ethyl)-amide

H 397.06 1.26 0.12

351 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic acid 
propylamide

H 395.07 1.38 0.11

352 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic acid [2-(2-
oxo-imidazolidin-1-yl)-ethyl]-amide

K 465.08 1.26 0.21

353 2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

J 434.17 4.77 0.092

354 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-
propyl)-amide

K 411.22 1.14 0.16

355 2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-
cyclopentyl)-amide

K 437.29 1.17 0.25

356 {2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazol-5-yl}-((R)-
3-hydroxy-pyrrolidin-1-yl)-methanone

K 455.08 1.29 0.54
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[0179] Exemplary NMR data of example compounds.

Example 2

[0180] 1H-NMR (400 MHz): δ (ppm) = 9.29 (t, 1 H), 7.95 (s, 1 H), 7.30-7.50 (m, 5H), 7.20 (m, 1 H), 7.15 (dd, 1 H), 6.95
(d, 1 H), 5.18 (dd, 1 H), 4.60 (d, 2H), 4.05 (t, 2H), 2.90-3.07 (m, 3H), 2.71-2.81 (m, 1H), 2.62-2.70 (m, 2H), 2.15-2.25
(m, 1 H), 1.95-2.07 (m, 1H).

Example 14

[0181] 1H-NMR: δ (ppm) = 8.72 (t, 1H), 7.89 (s, 1 H), 7.30-7.48 (m, 5H), 7.27 (s, 1 H), 7.20 (m, 1 H), 7.14 (dd, 1 H),
6.93 (d, 1 H), 5.17 (dd, 1 H), 4.19 (d, 2H), 3.69 (s, 3H), 2.95-3.07 (m, 1 H), 2.72-2.80 (m, 1 H), 2.20 (s, 3H), 2.15-2.22
(m, 1H), 1.95-2.07 (m, 1 H).

Example 39

[0182] 1H-NMR: δ (ppm) = 9.20 (t, 1 H), 8.86 (d, 1H), 7.98 (s, 1 H), 7.39-7.50 (m, 5H), 7.30-7.38 (m, 2H), 7.20 (m, 1
H), 7.15 (dd, 1H), 6.93 (d, 1H), 5.15 (dd, 1 H), 4.48 (d, 2H), 2.95-3.07 (m, 1H), 2.72-2.82 (m, 1 H), 2.15-2.22 (m, 1 H),
1.95-2.07 (m, 1 H).

Example 125

[0183] 1H-NMR: δ (ppm) = 7.90 (t, 1H), 7.30-7.50 (m, 5H), 7.10 (s, 1H), 7.07-7.00 (m, 2H), 6.93 (d, 1 H), 5.15 (dd,
1H), 4.05 (m, 2H), 3.65 (s, 3H), 2.95-3.07 (m, 1 H), 2.73-2.82 (m, 1H), 2.33 (s, 3H), 2.20 (s, 3H), 2.15-2.25 (m, 1 H),

(continued)

Ex. 
no.

Compound name LC/ 
MS

MS Rt NCX1rv 
IC50

357 2-(7-Methyl-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
hydroxy-ethyl)-amide

K 425.05 1.33 0.60

358 2-(7-Methyl-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

K 462.15 1.24 0.83

359 2-(7-Methyl-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
ethyl-2H-pyrazol-3-ylmethyl)-amide

K 487.24 1.25 1.5

360 2-[2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (2-hydroxy-ethyl)-amide

K 445.05 1.25 1.8

361 2-[2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (isoxazol-5-ylmethyl)-amide

K 482.06 1.31 9.6

362 2-[2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (2-ethyl-2H-pyrazol-3-ylmethyl)-am ide

K 509.09 1.32 1.5

363 2-(3-Methyl-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 
(isoxazol-5-ylmethyl)-amide

K 448.06 1.36 1.9

364 2-(3-Methyl-2-phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-
hydroxy-ethyl)-amide

K 411.06 1.3 0.96

365 2-[2-(3-Fluoro-2-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (2-ethyl-2H-pyrazol-3-ylmethyl)-amide

K 509.07 1.35 0.55

366 2-[2-(3-Fluoro-2-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (isoxazol-5-ylmethyl)-amide

J 482.11 4.84 0.18

367 2-[2-(3-Fluoro-2-methoxy-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid (2-hydroxy-ethyl)-amide

K 445.04 1.28 0.27

(1) Inhibition in % at 30 mM; IC50 value not determined
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1.95-2.08 (m, 1H).

Example 134

[0184] 1H-NMR: δ (ppm) = 9.60-9.25 (br s, 2H), 8.70-8.60 (m, 2H), 7.52-7.30 (m, 8H), 7.15 (s, 1 H), 7.15-7.08 (m, 1H),
6.93 (d, 1H), 5.15 (dd, 1 H), 4.38 (s, 2H), 4.22 (s, 2H), 3.05-2.95 (m, 1 H), 2.80-2.70 (m, 1 H), 2.23-2.15 (m, 1 H),
2.05-1.95 (m, 1 H).

Example 321

[0185] 1H-NMR: δ (ppm) = 8.49 (t, 1 H), 7.87 (s, 1 H), 7.30-7.50 (m, 5H), 7.18 (m, 1 H), 7.13 (dd, 1H), 6.93 (d, 1 H),
5.18 (dd, 1 H), 3.10-3.20 (m, 2H), 2.95-3.07 (m, 1H), 2.72-2.80 (m, 1 H), 2.15-2.22 (m, 1 H), 1.97-2.07 (m, 1H), 1.45-1.55
(m, 2H), 0.87 (t, 3H).

Example 326

[0186] 1H-NMR: δ (ppm) = 8.52 (t, 1 H), 7.90 (s, 1 H), 7.43 (m, 1 H), 7.19-7.28 (m, 4H), 7.13 (m, 1 H), 6.91 (d, 1 H),
5.29 (d, 1 H), 4.75 (t, 1 H), 3.45-3.50 (m, 2H), 3.22-3.30 (m, 2H), 3.03-3.10 (m, 1 H), 2.80-2.86 (m, 1 H), 2.36 (s, 3H),
2.12-2.20 (m, 1 H), 1.89-1.99 (m, 1H).

Example 329

[0187] 1H-NMR: δ (ppm) = 9.6 (s, 1 H), 8.74 (s, 1 H), 7.35-7.48 (m, 1 H), 7.00-7.30 (m, 7H), 6.82-6.95 (m, 1H), 5.20-5.33
(m, 1 H), 4.40-4.55 (m, 2H), 2.95-3.10 (m, 1H), 2.70-2.86 (m, 1 H), 2.35 (s, 3H), 2.10-2.20 (m, 1 H), 1.85-2.00 (m, 1 H).

Example 345

[0188] 1H-NMR (400 MHz, D2O): δ (ppm) = 7.73 (s, 1H), 7.41-7.49 (m, 1H), 7.20-7.30 (m, 3H), 7.10-7.13 (m, 1H),
7.02-7.08 (m, 1 H), 6.87 (d, 1 H), 5.33 (dd, 1 H), 3.77-3.85 (m, 2H), 3.40-3.48 (m, 2H), 2.95-3.07 (m, 1H), 2.75-2.85 (m,
1 H), 2.30 (s, 3H), 2.10-2.20 (m, 1 H), 1.97-2.10 (m, 1 H).

Pharmacological examples

A) Assay method for determining the NCX1 inhibitory activity

[0189] The sodium/calcium exchanger NCX1 can transport calcium ions and sodium ions through the cell membrane.
The transport is an exchange of Ca2+ and Na+ in two directions depending on membrane potential and ion gradients.
At the first direction, named "forward mode" or "calcium export mode", Ca2+ is transported out of the cell and Na+ is
transported into the cell. At the other direction, named "reverse mode" or "calcium import mode", the transport directions
are vice versa. The effect of the compounds of the invention on NCX1 was determined in CHO cells stably expressing
human NCX1 (gene symbol SLC8A1; cf. WO 2009/115238). The assay is based on the monitoring of intracellular Ca2+

concentrations using a calcium-sensitive fluorescence dye which is detected by means of a FLIPR device (Fluorimetric
Imaging Plate Reader, Molecular Devices).

Assay technology - reverse mode

[0190] The assay is based on the monitoring of intracellular Ca2+ concentrations using the calcium-sensitive dye Fluo-
4. CHO cells expressing NCX1 were loaded with the dye by means of the acetoxymethyl ester Fluo-4 AM (Invitrogen,
F14202), which is cleaved intracellularly by esterase activity to yield the charged species of free Fluo-4. After an prein-
cubation period with the test compound, Gramicidine (Sigma, G5002) was added. Gramicidine is an ionophor for Na+

ions mediating an increase of intracellular Na+ ions. Consequently, intracellular Na+ ions are exchanged against extra-
cellular Ca2+ ions (Ca2+ influx, reverse mode). The intracellular elevation of Ca2+ ions was detected by measuring the
fluorescence of Fluo-4 at a wavelength of 520 nm by a FLIPR device.
[0191] Briefly, for the reverse mode transport assay 18000 cells per well were seeded into a 96 well microplate (Corning
COSTAR 3904) and incubated overnight in culture medium (1X Nut Mix F12 (Ham) (Gibco, 21765-029); 10% (v/v) fetal
calf serum (PAA Gold, A15-649); 450 mg/ml Geneticin (Gibco, 10131-027)). A total volume of 100 ml medium per well
was used. For the preparation of the FLIPR assay, the culture medium was removed from the plates and 100 ml of dye
solution (2 mM Fluo-4 AM; 0.02% (v/v) Pluronic F-127 (20%, Invitrogen, P3000MP); 0.1% (v/v) bovine albumin solution
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(30% (v/v), Sigma, A9205) in assay buffer (133.8 mM NaCl (Sigma, S5886); 4.7 mM KCl (Sigma, P3911); 1.25 mM
MgCl2 (Merck, 1.05833.0250); 3.5 mM CaCl2 (Merck, 1.02083.0250); 5 mM glucose (Sigma, G7021); 10 mM Hepes
(Sigma, H4034); 0.01% (v/v) Pluronic F-127 (5%, Sigma, P2443); 2.5 mM Probenecid (Maybridge, SB00915EB); pH
7.4)) were added into each well. The plates were incubated in the dark at room temperature for 80 min. After the incubation
period, the dye solution was removed and the wells were washed with 100 ml of assay buffer. Then 80 ml of a solution
of the test compound in assay buffer in different concentrations were added into the wells. The plates were incubated
at 16°C for 45 min. Meanwhile a 60 mM solution of Gramicidine in assay buffer (4°C) was prepared and stored in the
wells of a 96 well microplate (96 well microplate, polypropylene, U-shape (Greiner Bio-One, 650201)) at 4°C until meas-
urement was started. The fluorescence monitoring was performed at 240 measuring points with measurement intervals
of 2 sec. After the fifth measuring point, 40 ml of the Gramicidine solution were added to each well of the assay plates
to give a final Gramicidine concentration of 20 mM. For the determination of the IC50 values the minimal fluorescence
value was subtracted from the maximal fluorescence value for all measuring points. The calculation of the IC50 values
via the percentage inhibitions of Ca2+ influx into cells (reverse mode) effected by the test compound was performed in
Biost@t Speed 2.0. Results obtained with compounds of the invention are given in Table 1.

Assay technology - forward mode

[0192] The assay is based on the monitoring of intracellular Ca2+ concentrations using the PBX Calcium Assay Kit
from BD (Becton, Dickinson and Company) with calcium indicator dye 51-9000177BKa (BD, 640177). CHO cells ex-
pressing NCX1 were loaded with the dye, and after a preincubation period with the test compound, lonomycin (Calbio-
chem, 407950) was added. Ionomycin is an ionophor for Ca2+ ions mediating an increase of intracellular Ca2+ ions.
Consequently, intracellular Ca2+ ions are exchanged against extracellular Na+ ions (Ca2+ efflux, forward mode). The
decrease of intracellular Ca2+ ions was detected by measuring the fluorescence of the calcium indicator dye at a wave-
length of 520 nm by a FLIPR device.
[0193] Briefly, similarly as for the reverse mode, for the forward mode transport assay 18000 cells per well were seeded
into a 96 well microplate (Corning COSTAR 3904) and incubated overnight in culture medium (cf. above). A total volume
of 100 ml medium per well was used. For the preparation of the FLIPR assay, the culture medium was removed from
the plates and 100 ml of assay buffer (133.8 mM NaCl (Sigma, S5886); 4.7 mM KCI (Sigma, P3911); 1.25 mM MgCl2
(Merck, 1.05833.0250); 3.5 mM CaCl2 (Merck, 1.02083.0250); 5 mM glucose (Sigma, G7021); 10 mM Hepes (Sigma,
H4034); pH 7.4)) were added to each well in a washing step. Assay buffer was removed, and 100 ml of a solution of the
test compound in assay buffer in different concentrations were added into the wells. Further, 100 ml of dye solution
(0.09% (v/v) calcium indicator dye, 9.1 % (v/v) signal enhancer (from PBX Calcium Assay Kit); in assay buffer) were
added into each well. The plates were incubated in the dark at room temperature for 60 min. Meanwhile a 10 mM solution
of lonomycin in assay buffer (additionally containing 0.05% fetal calf serum (cf. above); 4°C) was prepared and stored
in the wells of a 96 well microplate (96 well microplate, polypropylene, U-shape (Greiner Bio-One, 650201)). The fluo-
rescence monitoring was performed at 60 measuring points with measurement intervals of 2 sec. After the fifth measuring
point, 50 ml of the lonomycin solution were added to each well of the assay plate to give a final lonomycin concentration
of 2 mM. For the determination of the IC50 values the minimal fluorescence value was subtracted from the maximal
fluorescence value for the fifteenth to fifty-fifth measuring points. The calculation of the IC50 values via the percentage
inhibitions of Ca2+ efflux out of cells (forward mode) effected by the test compound was performed in Biost@t Speed
2.0. Results obtained with compounds of the invention are given in Table 2. "NCX1fw IC50" in Table 2 means the IC50
value for inhibition of NCX1 in forward mode (in mM (micromol/liter)).

Table 2. IC50 values for inhibition of the NCX1 in forward mode by example compounds

Example number NCX1fw IC50 Example number NCX1fw IC50

2 1.9 243 19% (1)

13 0.9 255 0.6

14 2.2 275 9.9

18 0.6 299 0.6

20 1.2 315 3.3

32 27% (1) 321 1.5

39 1.2 325 26% (1)

58 8.3 326 0.2
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B) In vivo method for determining the effect on heart contractility

[0194] Adult male Sprague-Dawley rats (Harlan Winkelmann, Borchen, Germany) weighing 340 to 370 g were anes-
thetized with pentobarbital (100 mg/kg i.p.) and ventilated with a mixture of oxygen (40%) and room air (60%) at a tidal
volume of 1 ml/100 g at 60 breaths/min. Body temperature was maintained at 36.5 6 0.3 °C with a heating lamp and
was monitored with a rectal thermo sensor. Systemic blood pressure was measured in the left carotid artery using a
pressure transducer (Combitrans; B. Braun Melsungen AG, Melsungen, Germany) connected to a DC-bridge-amplifier
(PLUGSYS/ADC Type 663; Harvard Apparatus GmbH, March-Hugstetten, Germany). The electrocardiogram was meas-
ured as lead II via subcutaneously placed electrodes connected to a Heart-Rate-Module (PLUGSYS/HRM Type 669;
Harvard Apparatus GmbH, March-Hugstetten, Germany). A micro-tip catheter (2 French, SPR-320; Millar Instruments,
Houston, TX, USA) was placed via the right carotid artery into the left ventricle, and the left ventricular pressure (LVP)
and the enddiastolic pressure (EDP) were continuously measured. Registration of the hemodynamic data was performed
via an analog digital converter by a personal computer using Notocord software (HEM version 3.5). Left ventricular
contractility (dp/dtmax) and relaxation (dp/dtmin) were calculated from the LVP signal. For intravenous administration of
the test compounds, the left jugular vein was prepared and a PP-50 catheter was inserted. Test compounds were
administered either by intravenous bolus injection or by intravenous infusion by means of an infusion pump (Unita; B.
Braun Melsungen AG, Melsungen, Germany). Test compounds were dissolved in a mixture of Glycofurol (75%) and
Cremophor (25%), and the solution was further diluted with distilled water (1:4). In a typical experiment, several dosages
of the test compound were administered subsequently at increasing doses. Statistical significance of the data obtained
with drug vs control experiments, in which solvent was administered, was evaluated with the 2-sided ANOVA test
(program Everstat). Increases in left ventricular contractility (percent increase) by example compounds are given in
Table 3 in comparison to control experiments in which solvent was administered.

(continued)

Example number NCX1fw IC50 Example number NCX1fw IC50

59 0.2 327 3.0

103 3.1 329 2.5

125 20% (1) 330 0.35

134 2.6 334 2.1

158 46% (1) 335 0.9

177 0.8 342 0.7

182 8% (1) 343 0.8

189 17% (1) 348 0.8

206 1.6 352 31% (1)

214 4.5 345 3

216 1.9

(1) Inhibition in % at 10 mM; IC50 value not determined

Table 3. Increase in left ventricular contractility by example compounds

Example number Administration mode Dose (mg per kg of body weight) Contractility increase (%)

299 Bolus injection 0.1 mg/kg 36%
0.3 mg/kg 62%
1.0 mg/kg 95%

315 Bolus injection 0.1 mg/kg 28%
0.3 mg/kg 41%
1.0 mg/kg 64%

326 Bolus injection 0.1 mg/kg 67%
0.3 mg/kg 105%

1.0 mg/kg 138%
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Claims

1. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof,

wherein

Ar is selected from the series consisting of phenyl and a 5-membered or 6-membered monocyclic aromatic
heterocycle, which are all unsubstituted or substituted by one or more identical or different substituents R1,
wherein the heterocycle comprises 1 or 2 identical or different ring heteroatoms selected from the series con-
sisting of nitrogen, oxygen and sulfur and is bonded via a ring carbon atom;
R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, phenyl, Het1, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-O-, phenyl-O-, Het1-O- and (C1-C6)-alkyl-S(O)n-, and two groups R1 bonded to adjacent
ring carbon atoms in Ar, together with the carbon atoms carrying them, can form a 5-membered to 7-membered
mono-unsaturated ring which comprises 0, 1 or 2 identical or different ring heteroatoms selected from the series
consisting of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting of fluorine and (C1-C4)-alkyl;
R2 is selected from the series consisting of R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- and R7-
S(O)2-NH-CH2-;

(continued)

Example number Administration mode Dose (mg per kg of body weight) Contractility increase (%)

327 Bolus injection 0.1 mg/kg 9%
0.3 mg/kg 27%
1.0 mg/kg 55%

329 Bolus injection 0.1 mg/kg 24%
0.3 mg/kg 53%
1.0 mg/kg 101%

330 Bolus injection 0.1 mg/kg 50%
0.3 mg/kg 86%

1.0 mg/kg 161%

334 Bolus injection 0.1 mg/kg 19%

0.3 mg/kg 41%
1.0 mg/kg 59%

342 Bolus injection 0.1 mg/kg 38%
0.3 mg/kg 73%
1.0 mg/kg 146%

343 Bolus injection 0.1 mg/kg 20%
0.3 mg/kg 25%
1.0 mg/kg 39%

345 Infusion 0.03 mg/kg/min 32%
0.1 mg/kg/min 85%
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R3 is selected from the series consisting of hydrogen, halogen, (C1-C4)-alkyl and (C1-C4)-alkyl-O-;
R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen,
(C1-C4)-alkyl and (C1-C4)-alkyl-O-;
R5 and R6 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl, phenyl, Het1 and Het2, wherein (C1-C6)-alkyl is unsubstituted or sub-
stituted by one or more identical or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and
Het2 all are unsubstituted or substituted by one or more identical or different substituents R11,
or the groups R5 and R6, together with the nitrogen atom carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated or partially unsaturated heterocycle which, in addition to the nitrogen atom
carrying R5 and R6, comprises 0 or 1 further ring heteroatom selected from the series consisting of nitrogen,
oxygen and sulfur, and which is unsubstituted or substituted by one ore more identical or different substituents
R12;
R7 is selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cycloalkyl, phenyl, Het2 and Het3, wherein
(C1-C6)-alkyl, (C3-C7)-cycloalkyl and Het2 all are unsubstituted or substituted by one or more identical or different
substituents R10, and phenyl and Het3 all are unsubstituted or substituted by one or more identical or different
substituents R13;
R10 is selected from the series consisting of R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-
C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2-;
R11 and R12 are independently of one another selected from the series consisting of (C1-C4)-alkyl,
HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, R14, fluorine, HO-, oxo,
(C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-,
(C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- and R16-
N(R17)-S(O)2-;
R13 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-, (C1-C4)-alkyl-O- and R16-N(R17)-,
and two substituents R13 bonded to adjacent ring carbon atoms in R7, together with the carbon atoms carrying
them, can form a 5-membered to 7-membered mono-unsaturated ring which comprises 0, 1 or 2 identical or
different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or different substituents selected from the series consisting
of fluorine and (C1-C4)-alkyl,
R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2, 3 or 4 identical or different ring heteroatoms selected from the series consisting
of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different
substituents R20;
R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cy-
cloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, phenyl-(C1-C4)-alkyl- and Het1-(C1-C4)-alkyl-;
R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-, phenyl-(C1-C4)-alkyl- and Het1-(C1-C4)-alkyl-,
or the groups R16 and R17, together with the nitrogen atom carrying them, form a 4-membered to 7-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0
or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one ore more identical or different substituents selected from the series consisting
of fluorine and (C1-C4)-alkyl;
R19 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, phenyl-(C1-C4)-alkyl- and Het1-(C1-C4)-alkyl-;
R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-
C(O)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R18-O-C(O)-N(R17)-, NC-, R18-C(O)-, R16-
N(R17)-C(O)-, R19-O-C(O)- and R16-N(R17)-S(O)2-;
Het1 is a 5-membered or 6-membered monocyclic aromatic heterocycle comprising 1 or 2 identical or different
ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur, which is unsubstituted or
substituted by one or more identical or different substituents selected from the series consisting of halogen,
(C1-C4)-alkyl and (C1-C4)-alkyl-O-,
Het2 is a 4-membered to 10-membered monocyclic or bicyclic, saturated or partially unsaturated heterocycle
comprising 1 or 2 identical or different ring heteroatoms selected from the series consisting of nitrogen, oxygen
and sulfur;
Het3 is a 5-membered to 10-membered monocyclic or bicyclic aromatic heterocycle comprising 1 or 2 identical
or different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;
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n is selected from the series consisting of 0, 1 and 2, wherein all numbers n are independent of one another;
wherein all phenyl groups, unless specified otherwise, are unsubstituted or substituted by one or more identical
or different substituents selected from the series consisting of halogen, (C1-C4)-alkyl and -O-(C1-C4)-alkyl;
wherein all cycloalkyl and bicycloalkyl groups, independently of any other substituents which can be present
on a cycloalkyl or bicycloalkyl group, can be substituted by one or more identical substituents selected from the
series consisting of fluorine and (C1-C4)-alkyl;
wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can
be substituted by one ore more fluorine substituents.

2. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof, according to claim 1, wherein

Ar is selected from the series consisting of phenyl, thiophenyl, pyridinyl and pyrazinyl, which are all unsubstituted
or substituted by one or more identical or different substituents R1;
R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-O- and
(C1-C6)-alkyl-S(O)n-;
R2 is selected from the series consisting of R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- and R7-
S(O)2-NH-CH2-;
R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;
R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen
and (C1-C4)-alkyl;
R5 and R6 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2, wherein (C1-C6)-alkyl is unsubstituted or substituted by one
or more identical or different substituents R10, and (C3-C7)-cycloalkyl, (C6-C10)-bicycloalkyl and Het2 all are
unsubstituted or substituted by one or more identical or different substituents R11,
or the groups R5 and R6, together with the nitrogen atom carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated heterocycle which, in addition to the nitrogen atom carrying R5 and R6, com-
prises 0 or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and
which is unsubstituted or substituted by one ore more identical or different substituents R12;
R7 is selected from the series consisting of (C1-C6)-alkyl, Het2 and Het3, wherein (C1-C6)-alkyl and Het2 all
are unsubstituted or substituted by one or more identical or different substituents R10, and Het3 is unsubstituted
or substituted by one or more identical or different substituents R13;
R10 is selected from the series consisting of R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- and R19-O-C(O)-;
R11 and R12 are independently of one another selected from the series consisting of (C1-C4)-alkyl,
HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, R19-O-C(O)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O-,
R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-,
R18-C(O)-N(R17)-, R16-N(R17)-C(O)- and R19-O-C(O)-;
R13 is selected from the series consisting of halogen, (C1-C4)-alkyl, (C1-C4)-alkyl-O-and R16-N(R17)-;
R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2 or 3 identical or different ring heteroatoms selected from the series consisting
of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different
substituents R20;
R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cy-
cloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;
R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,
or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0
or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one ore more identical or different substituents selected from the series consisting
of fluorine and (C1-C4)-alkyl;
R19 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-;
R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-;
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Het2 is a 4-membered to 10-membered monocyclic or bicyclic, saturated or partially unsaturated heterocycle
comprising 1 or 2 identical or different ring heteroatoms selected from the series consisting of nitrogen, oxygen
and sulfur;
Het3 is a 5-membered to 10-membered monocyclic or bicyclic aromatic heterocycle comprising 1 or 2 identical
or different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;
n is selected from the series consisting of 0, 1 and 2, wherein all numbers n are independent of one another;
wherein all cycloalkyl and bicycloalkyl groups, independently of any other substituents which can be present
on a cycloalkyl or bicycloalkyl group, can be substituted by one or more identical substituents selected from the
series consisting of fluorine and (C1-C4)-alkyl;
wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can
be substituted by one ore more fluorine substituents.

3. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof, according to any of claims 1 and 2, wherein

Ar is selected from the series consisting of phenyl, thiophenyl, pyridinyl and pyrazinyl, which are all unsubstituted
or substituted by one or more identical or different substituents R1;
R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, HO- and (C1-C6)-alkyl-O-;
R2 is selected from the series consisting of R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- and R7-
S(O)2-NH-CH2-;
R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;
R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen
and (C1-C4)-alkyl;
R5 and R6 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl and
(C3-C7)-cycloalkyl, wherein (C1-C6)-alkyl is unsubstituted or substituted by one or more identical or different
substituents R10, and (C3-C7)-cycloalkyl is unsubstituted or substituted by one or more identical or different
substituents R11,
or the groups R5 and R6, together with the nitrogen atom carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated heterocycle which, in addition to the nitrogen atom carrying R5 and R6, com-
prises 0 or 1 further ring heteroatom selected from the series consisting of nitrogen and oxygen, and which is
unsubstituted or substituted by one ore more identical or different substituents R12;
R7 is selected from the series consisting of (C1-C6)-alkyl and Het3, wherein (C1-C6)-alkyl is unsubstituted or
substituted by one or more identical or different substituents R10, and Het3 is unsubstituted or substituted by
one or more identical or different substituents R13;
R10 is selected from the series consisting of R14, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- and R19-O-C(O)-;
R11 and R12 are independently of one another selected from the series consisting of (C1-C4)-alkyl,
HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, fluorine, HO-, oxo, (C1-C6)-alkyl-O-, HO-S(O)2-O-,
(HO)2P(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;
R13 is selected from the series consisting of halogen, (C1-C4)-alkyl, (C1-C4)-alkyl-O-and R16-N(R17)-;
R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2 or 3 identical or different ring heteroatoms selected from the series consisting
of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different
substituents R20;
R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cy-
cloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;
R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,
or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0
or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one ore more identical or different substituents selected from the series consisting
of fluorine and (C1-C4)-alkyl;
R19 is selected from the series consisting of hydrogen, (C1-C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cy-
cloalkyl-(C1-C4)-alkyl-;
R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-;
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Het3 is a 5-membered to 10-membered monocyclic or bicyclic aromatic heterocycle comprising 1 or 2 identical
or different ring heteroatoms selected from the series consisting of nitrogen, oxygen and sulfur;
wherein all cycloalkyl groups, independently of any other substituents which can be present on a cycloalkyl
group, can be substituted by one or more identical substituents selected from the series consisting of fluorine
and (C1-C4)-alkyl;
wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can
be substituted by one ore more fluorine substituents.

4. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof, according to any of claims 1 to 3, which is a compound of the formula le

5. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof, according to any of claims 1 to 4, wherein R2 is selected from the series
consisting of R5-N(R6)-C(O)- and R5-N(R6)-CH2-.

6. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof, according to any of claims 1 to 4, wherein R2 is selected from the series
consisting of R7-C(O)-NH-CH2- and R7-S(O)2-NH-CH2-.

7. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof, according to any of claims 1 to 5, which is a compound of the formula le,

wherein

Ar is phenyl which is unsubstituted or substituted by one or more identical or different substituents R1;
R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, HO- and (C1-C6)-alkyl-O-;
R2 is selected from the series consisting of R5-N(R6)-C(O)- and R5-N(R6)-CH2-;
R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;
R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen
and (C1-C4)-alkyl;
one of the groups R5 and R6 is hydrogen and the other of the groups R5 and R6 is selected from the series
consisting of (C1-C6)-alkyl and (C3-C7)-cycloalkyl, wherein (C1-C6)-alkyl is unsubstituted or substituted by one
or more identical or different substituents R10, and (C3-C7)-cycloalkyl is unsubstituted or substituted by one or
more identical or different substituents R11;
R10 is selected from the series consisting of R14, fluorine, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;
R11 is selected from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, flu-
orine, HO-, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;
R14 is a 3-membered to 10-membered, monocyclic or bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2 or 3 identical or different ring heteroatoms selected from the series consisting
of nitrogen, oxygen and sulfur, and which is unsubstituted or substituted by one or more identical or different
substituents R20;
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R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cy-
cloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;
R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,
or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0
or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one ore more identical or different substituents selected from the series consisting
of fluorine and (C1-C4)-alkyl;
R20 is selected from the series consisting of halogen, (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, (C3-C7)-cycloalkyl, HO-,
oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and NC-;
wherein all cycloalkyl groups, independently of any other substituents which can be present on a cycloalkyl
group, can be substituted by one or more identical substituents selected from the series consisting of fluorine
and (C1-C4)-alkyl;
wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can
be substituted by one ore more fluorine substituents.

8. A compound of the formula I, in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or
a pharmaceutically acceptable salt thereof, according to any of claims 1 to 5 and 7, which is a compound of the
formula le,

wherein

Ar is phenyl which is unsubstituted or substituted by one or more identical or different substituents R1;
R1 is selected from the series consisting of halogen, (C1-C6)-alkyl, HO- and (C1-C6)-alkyl-O-;
R2 is selected from the series consisting of R5-N(R6)-C(O)- and R5-N(R6)-CH2-;
R3 is selected from the series consisting of hydrogen, halogen and (C1-C4)-alkyl;
R4 is hydrogen or one or more identical or different substituents selected from the series consisting of halogen
and (C1-C4)-alkyl;
one of the groups R5 and R6 is hydrogen and the other of the groups R5 and R6 is selected from the series
consisting of (C1-C6)-alkyl and (C3-C7)-cycloalkyl, wherein (C1-C6)-alkyl is unsubstituted or substituted by one
or more identical or different substituents R10, and (C3-C7)-cycloalkyl is unsubstituted or substituted by one or
more identical or different substituents R11;
R10 is selected from the series consisting of fluorine, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-,
HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;
R11 is selected from the series consisting of (C1-C4)-alkyl, HO-(C1-C4)-alkyl-, R16-N(R17)-(C1-C4)-alkyl-, flu-
orine, HO-, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- and R18-C(O)-N(R17)-;
R15 and R18 are independently of one another selected from the series consisting of (C1-C6)-alkyl, (C3-C7)-cy-
cloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-;
R16 and R17 are independently of one another selected from the series consisting of hydrogen, (C1-C6)-alkyl,
(C3-C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C1-C4)-alkyl-,
or the groups R16 and R17, together with the nitrogen atom carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to the nitrogen atom carrying R16 and R17, comprises 0
or 1 further ring heteroatom selected from the series consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one ore more identical or different substituents selected from the series consisting
of fluorine and (C1-C4)-alkyl;
wherein all cycloalkyl groups, independently of any other substituents which can be present on a cycloalkyl
group, can be substituted by one or more identical substituents selected from the series consisting of fluorine
and (C1-C4)-alkyl;
wherein all alkyl groups, independently of any other substituents which can be present on an alkyl group, can
be substituted by one ore more fluorine substituents.



EP 2 567 958 B1

80

5

10

15

20

25

30

35

40

45

50

55

9. A compound of the formula I according to any of claims 1 to 8, which is selected from the series consisting of:

2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid [2-(2-oxo-imidazolidin-1-yl)-ethyl]-amide,
2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid cyclopropylamide,
2-(((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-((2-Oxo-pyrrolidin-1-yl)-N-[2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-acetamide,
Isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide,
2-((2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide,
4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (isoxazol-5-ylmethyl)-amide,
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide,
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic acid propylamide,
Phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazol-3-ylme-
thyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-chloro-pyridin-4-ylmethyl)-amide,
2-((2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (1,5-dimethyl-1H-pyrazol-4-ylmethyl)-amide,
1,3,5-Trimethyl-1H-pyrazole-4-sulfonic acid [2-(2-phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide,
2-(((R)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-amide, and
[2-((2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyridin-4-ylmethyl-amine,

or a pharmaceutically acceptable salt thereof.

10. A compound of the formula I according to any of claims 1 to 9, in any of its stereoisomeric forms or a mixture of
stereoisomeric forms in any ratio, or a pharmaceutically acceptable salt thereof, which is not a compound in which
simultaneously the group Ar is unsubstituted phenyl or 3-fluorophenyl, the groups R3 and R4 are hydrogen, one of
the groups R5 and R6 is hydrogen, the other of the groups R5 and R6 is R40-(C1-C4)-alkyl-, and R7 is R40 or
R40-(C1-C4)-alkyl-, wherein R40 is pyrazolyl which is unsubstituted or substituted by one or more identical or different
(C1-C4)-alkyl substituents, and the excluded compounds are excluded as the free compounds and in the form of
their 2,2,2-trifluoroacetates.

11. A compound of the formula I according to any of claims 1 to 10, in any of its stereoisomeric forms or a mixture of
stereoisomeric forms in any ratio, which is 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid (2-hydroxy-
ethyl)-amide.

12. A compound of the formula I according to any of claims 1 to 10, which is 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carboxylic acid (2-hydroxy-ethyl)-amide.

13. A compound of the formula I according to any of claims 1 to 10, in any of its stereoisomeric forms or a mixture of
stereoisomeric forms in any ratio, which is isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-yl-
methyl]-amide.

14. A compound of the formula I according to any of claims 1 to 10, in any of its stereoisomeric forms or a mixture of
stereoisomeric forms in any ratio, which is 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid propylamide.

15. A compound of the formula I according to any of claims 1 to 10, in any of its stereoisomeric forms or a mixture of
stereoisomeric forms in any ratio, which is 2-[2-(5-fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiazole-5-carboxylic
acid (2-hydroxy-ethyl)-amide.

16. A compound of the formula I according to any of claims 1 to 10, which is phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-
chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester, or a pharmaceutically acceptable salt thereof.

17. A compound of the formula I according to any of claims 1 to 10, which is 2-((R)-2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carboxylic acid (2-hydroxy-ethyl)-amide.

18. A compound of the formula I according to any of claims 1 to 10, which is phosphoric acid mono-(2-{[2-((S)-2-o-tolyl-
chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-ethyl) ester disodium salt.
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19. A process for the preparation of a compound of the formula I as claimed in any of claims 1 to 18,

which comprises cyclizing a compound of the formula XV to a compound of the formula XVI, converting the compound
of the formula XVI into a compound of the formula II, reacting the compound of the formula II with a compound of
the formula III to give a compound of the formula IV, and converting the compound of the formula IV into a compound
of the formula I, wherein the groups Ar, R3 and R4 in the compounds of the formulae II, III, IV, XV and XVI are
defined as in the compounds of the formula I, the group G2 in the compounds of the formula XV is a hydroxy group
or a nucleophilically substitutable leaving group, the group G3 in the compounds of the formulae XV and XVI is
bromine or (C1-C4)-alkyl-O-, and the group Y in the compounds of the formulae III and IV is R50-O-C(O)-, H-C(O)-
or NC-, wherein R50 is (C1-C4)-alkyl.

20. The process according to claim 19, wherein a compound of the formula Iq is prepared in which the chiral carbon
atom carrying the group Ar is present in uniform configuration,
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which comprises cyclizing a compound of the formula XVa, in which the chiral carbon atom carrying the group Ar
is present in uniform configuration, to a compound of the formula XVIa, converting the compound of the formula
XVIa into a compound of the formula IIa, reacting the compound of the formula IIa with a compound of the formula
III to give a compound of the formula IVd, and converting the compound of the formula IVd into a compound of the
formula Iq, wherein the groups Ar, R2, R3 and R4 in the compounds of the formulae Iq, IIa, III, IVd, XVa and XVIa
are defined as in the compounds of the formula I, the group G2 in the compounds of the formula XVa, the group
G3 in the compounds of the formulae XVa and XVIa and the group Y in the compounds of the formulae III and IVd
are defined as in compounds of the formulae XV, XVI, III and IV in claim 19.

Patentansprüche

1. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon,

wobei

Ar ausgewählt ist aus der Reihe bestehend aus Phenyl und einem 5-gliedrigen oder 6-gliedrigen monocyclischen
aromatischen Heterocyclus, die alle unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene
Substituenten R1 substituiert sind, wobei der Heterocyclus 1 oder 2 gleiche oder verschiedene Ringheteroatome,
ausgewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält und über ein Ringkoh-
lenstoffatom gebunden ist;
R1 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C6)-Alkyl, (C3-C7)-Cycloalkyl, (C3-C1)-Cycloal-
kyl-(C1-C4)-alkyl-, Phenyl, Het1, HO-, (C1-C6)-Alkyl-O-, (C3-C7)-Cycloalkyl-O-, (C3-C7)-Cycloalkyl-(C1-C4)-al-
kyl-O-, Phenyl-O-, Het1-O- und (C1-C6)-Alkyl-S(O)n-, und zwei an benachbarte Ringkohlenstoffatome in Ar
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gebundene Gruppen R1 zusammen mit den sie tragenden Kohlenstoffatomen einen 5-gliedrigen bis 7-gliedrigen
einfach ungesättigten Ring bilden können, der 0, 1 oder 2 gleiche oder verschiedene Ringheteroatome, aus-
gewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält und unsubstituiert oder durch
einen oder mehrere gleiche oder verschiedene Substituenten, ausgewählt aus der Reihe bestehend aus Fluor
und (C1-C4)-Alkyl, substituiert ist;
R2 ausgewählt ist aus der Reihe bestehend aus R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- und R7-
S(O)2-NH-CH2-;
R3 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, Halogen, (C1-C4)-Alkyl und (C1-C4)-Alkyl-O-;
R4 für Wasserstoff oder einen oder mehrere gleiche oder verschiedene Substituenten, ausgewählt aus der
Reihe bestehend aus Halogen, (C1-C4)-Alkyl und (C1-C4)-Alkyl-O-, steht;
R5 und R6 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Alkyl,
(C3-C7)-Cycloalkyl, (C6-C10)-Bicycloalkyl, Phenyl, Het1 und Het2, wobei (C1-C6)-Alkyl unsubstituiert oder durch
einen oder mehrere gleiche oder verschiedene Substituenten R10 substituiert ist und (C3-C7)-Cycloalkyl,
(C6-C10)-Bicycloalkyl und Het2 alle unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene
Substituenten R11 substituiert sind,
oder die Gruppen R5 und R6 zusammen mit dem sie tragenden Stickstoffatom einen 4-gliedrigen bis 10-
gliedrigen, monocyclischen oder bicyclischen, gesättigten oder teilweise ungesättigten Heterocyclus bilden, der
neben dem R5 und R6 tragenden Stickstoffatom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe
bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält und unsubstituiert oder durch einen oder mehrere
gleiche oder verschiedene Substituenten R12 substituiert ist;
R7 ausgewählt ist aus der Reihe bestehend aus (C1-C6)-Alkyl, (C3-C7)-Cycloalkyl, Phenyl, Het2 und Het3,
wobei (C1-C6)-Alkyl, (C3-C7)-Cycloalkyl und Het2 alle unsubstituiert oder durch einen oder mehrere gleiche
oder verschiedene Substituenten R10 substituiert sind und Phenyl und Het3 alle unsubstituiert oder durch einen
oder mehrere gleiche oder verschiedene Substituenten R13 substituiert sind;
R10 ausgewählt ist aus der Reihe bestehend aus R14, Fluor, HO-, Oxo, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-
NH-C(O)-O-, HO-S(O)2-O)-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, (C1-C6)-Alkyl-S(O)n-, R16-N(R17)-,
R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- und R16-N(R17)-S(O)2-;
R11 und R12 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C4)-Alkyl,
HO-(C1-C4)-Alkyl-, R16-N(R17)-(C1-C4)-Alkyl-, R19-O-C(O)-(C1-C4)-Alkyl-, R14, Fluor, HO-, Oxo, (C1-C6)-Al-
kyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-,
(C1-C6)-Alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- und R16-
N(R17)-S(O)2-;
R13 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl, HO-, (C1-C4)-Alkyl-O- und R16-
N(R17)-, und zwei an benachbarte Ringkohlenstoffatome in R7 gebundene Substituenten R13 zusammen mit
den sie tragenden Kohlenstoffatomen einen 5-gliedrigen bis 7-gliedrigen einfach ungesättigten Ring bilden
können, der 0, 1 oder 2 gleiche oder verschiedene Ringheteroatome, ausgewählt aus der Reihe bestehend aus
Stickstoff, Sauerstoff und Schwefel, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder
verschiedene Substituenten, ausgewählt aus der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert ist;
R14 für einen 3-gliedrigen bis 10-gliedrigen, monocyclischen oder bicylischen Ring steht, der gesättigt, teilweise
ungesättigt oder aromatisch ist und 0, 1, 2, 3 oder 4 gleiche oder verschiedene Ringheteroatome, ausgewählt
aus der Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält und unsubstituiert oder durch einen
oder mehrere gleiche oder verschiedene Substituenten R20 substituiert ist;
R15 und R18 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C6)-Alkyl, (C3-C7)-Cy-
cloalkyl, (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-, Phenyl-(C1-C4)-alkyl- und Het1-(C1-C4)-alkyl-;
R16 und R17 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Al-
kyl, (C3-C7)-Cycloalkyl, (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-, Phenyl-(C1-C4)-alkyl- und Het1-(C1-C4)-alkyl-,
oder die Gruppen R16 und R17 zusammen mit dem sie tragenden Stickstoffatom einen 4-gliedrigen bis 7-
gliedrigen, monocyclischen gesättigten Heterocyclus bilden, der neben dem R16 und R17 tragenden Stickstoff-
atom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff und
Schwefel, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten,
ausgewählt aus der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert ist;
R19 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Alkyl, (C3-C7)-Cycloalkyl, (C3-C7)-Cy-
cloalkyl-(C1-C4)-alkyl-, Phenyl-(C1-C4)-alkyl- und Het1-(C1-C4)-alkyl-;
R20 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl, HO-(C1-C4)-Alkyl-, (C3-C7)-Cycloalkyl,
HO-, Oxo, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-
CH2-O-C(O)-O-, (C1-C6)-Alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R18-O-C(O)-N(R17)-, NC-, R18-
C(O)-, R16-N(R17)-C(O)-, R19-O-C(O)- und R16-N(R17)-S(O)2-,
Het1 für einen 5-gliedrigen oder 6-gliedrigen monocyclischen aromatischen Heterocyclus steht, der 1 oder 2
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gleiche oder verschiedene Ringheteroatome, ausgewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff
und Schwefel, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substitu-
enten, ausgewählt aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl und (C1-C4)-Alkyl-O-, substituiert ist;
Het2 für einen 4-gliedrigen bis 10-gliedrigen monocyclischen oder bicyclischen, gesättigten oder teilweise un-
gesättigten Heterocyclus steht, der 1 oder 2 gleiche oder verschiedene Ringheteroatome, ausgewählt aus der
Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält;
Het3 für einen 5-gliedrigen bis 1 0-gliedrigen monocyclischen oder bicyclischen aromatischen Heterocyclus
steht, der 1 oder 2 gleiche oder verschiedene Ringheteroatome, ausgewählt aus der Reihe bestehend aus
Stickstoff, Sauerstoff und Schwefel, enthält;
n ausgewählt ist aus der Reihe bestehend aus 0, 1 und 2, wobei alle Zahlen n voneinander unabhängig sind;
wobei alle Phenylgruppen, sofern nicht anders angegeben, unsubstituiert oder durch einen oder mehrere gleiche
oder verschiedene Substituenten, ausgewählt aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl und
-O-(C1-C4)-Alkyl, substituiert sind;
wobei alle Cycloalkyl- und Bicycloalkylgruppen unabhängig von anderen Substituenten, die an einer Cycloalkyl-
oder Bicycloalkylgruppe vorliegen können, durch einen oder mehrere gleiche Substituenten, ausgewählt aus
der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert sein können;
wobei alle Alkylgruppen unabhängig von anderen Substituenten, die an einer Alkylgruppe vorliegen können,
durch einen oder mehrere Fluorsubstituenten substituiert sein können.

2. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, nach Anspruch 1, wobei

Ar ausgewählt ist aus der Reihe bestehend aus Phenyl, Thiophenyl, Pyridinyl und Pyrazinyl, die alle unsubstituiert
oder durch einen oder mehrere gleiche oder verschiedene Substituenten R1 substituiert sind;
R1 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C6)-Alkyl, (C3-C7)-Cycloalkyl, (C3-C7)-Cycloal-
kyl-(C1-C4)-alkyl-, HO-, (C1-C6)-Alkyl-O-, (C3-C7)-Cycloalkyl-O-, (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-O- und
(C1-C6)-Alkyl-S(O)n-;
R2 ausgewählt ist aus der Reihe bestehend aus R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- und R7-
S(O)2-NH-CH2-;
R3 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, Halogen und (C1-C4)-Alkyl;
R4 für Wasserstoff oder einen oder mehrere gleiche oder verschiedene Substituenten, ausgewählt aus der
Reihe bestehend aus Halogen und (C1-C4)-Alkyl, steht;
R5 und R6 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Alkyl,
(C3-C7)-Cycloalkyl, (C6-C10)-Bicycloalkyl und Het2, wobei (C1-C6)-Alkyl unsubstituiert oder durch einen oder
mehrere gleiche oder verschiedene Substituenten R10 substituiert ist und (C3-C7)-Cycloalkyl, (C6-C10)-Bicyc-
loalkyl und Het2 alle unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten
R11 substituiert sind,
oder die Gruppen R5 und R6 zusammen mit dem sie tragenden Stickstoffatom einen 4-gliedrigen bis 10-
gliedrige, monocyclischen oder bicyclischen, gesättigten Heterocyclus bilden, der neben dem R5 und R6 tra-
genden Stickstoffatom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe bestehend aus Stickstoff,
Sauerstoff und Schwefel, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene
Substituenten R12 substituiert ist;
R7 ausgewählt ist aus der Reihe bestehend aus (C1-C6)-Alkyl, Het2 und Het3, wobei (C1-C6)-Alkyl und Het2
alle unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten R10 substituiert
sind und Het3 unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten R13
substituiert ist;
R10 ausgewählt ist aus der Reihe bestehend aus R14, Fluor, HO-, Oxo, (C1-C6)-Allyl-O-, R15-C(O)-O-, R15-
NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-,
R16-N(R17)-C(O)- und R19-O-C(O)-;
R11 und R12 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C4)-Alkyl,
HO-(C1-C4)-Alkyl-, R16-N(R17)-(C1-C4)-Alkyl-, R19-O-C(O)-(C1-C4)-Alkyl-, Fluor, HO-, Oxo, (C1-C6)-Alkyl-O-,
R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-,
R18-C(O)-N(R17)-, R16-N(R17)-C(O)- und R19-O-C(O)-;
R13 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl, (C1-C4)-Alkyl-O- und R16-N(R17)-;
R14 für einen 3-gliedrigen bis 10-gliedrigen, monocyclischen oder bicylischen Ring steht, der gesättigt, teilweise
ungesättigt oder aromatisch ist und 0, 1, 2 oder 3 gleiche oder verschiedene Ringheteroatome, ausgewählt aus
der Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält und unsubstituiert oder durch einen oder
mehrere gleiche oder verschiedene Substituenten R20 substituiert ist;



EP 2 567 958 B1

85

5

10

15

20

25

30

35

40

45

50

55

R15 und R18 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C6)-Alkyl, (C3-C7)-Cy-
cloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-;
R16 und R17 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Al-
kyl, (C3-C7)-Cycloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-,
oder die Gruppen R16 und R17 zusammen mit dem sie tragenden Stickstoffatom einen 5-gliedrigen bis 6-
gliedrigen, monocyclischen gesättigten Heterocyclus bilden, der neben dem R16 und R17 tragenden Stickstoff-
atom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff und
Schwefel, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten,
ausgewählt aus der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert ist;
R19 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Alkyl, (C3-C7)-Cycloalkyl und (C3-C7)-Cy-
cloalkyl-(C1-C4)-alkyl-;
R20 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl, HO-(C1-C4)-Alkyl-, (C3-C7)-Cycloalkyl,
HO-, Oxo, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- und
NC-;
Het2 für einen 4-gliedrigen bis 10-gliedrigen monocyclischen oder bicyclischen, gesättigten oder teilweise un-
gesättigten Heterocyclus steht, der 1 oder 2 gleiche oder verschiedene Ringheteroatome, ausgewählt aus der
Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält;
Het3 für einen 5-gliedrigen bis 10-gliedrigen monocyclischen oder bicyclischen aromatischen Heterocyclus
steht, der 1 oder 2 gleiche oder verschiedene Ringheteroatome, ausgewählt aus der Reihe bestehend aus
Stickstoff, Sauerstoff und Schwefel, enthält;
n ausgewählt ist aus der Reihe bestehend aus 0, 1 und 2, wobei alle Zahlen n voneinander unabhängig sind;
wobei alle Cycloalkyl- und Bicycloalkylgruppen unabhängig von anderen Substituenten, die an einer Cycloalkyl-
oder Bicycloalkylgruppe vorliegen können, durch einen oder mehrere gleiche Substituenten, ausgewählt aus
der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert sein können;
wobei alle Alkylgruppen unabhängig von anderen Substituenten, die an einer Alkylgruppe vorliegen können,
durch einen oder mehrere Fluorsubstituenten substituiert sein können.

3. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, nach jedem der Ansprüche 1 und 2, wobei

Ar ausgewählt ist aus der Reihe bestehend aus Phenyl, Thiophenyl, Pyridinyl und Pyrazinyl, die alle unsubstituiert
oder durch einen oder mehrere gleiche oder verschiedene Substituenten R1 substituiert sind;
R1 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C6)-Alkyl, HO- und (C1-C6)-Alkyl-O-;
R2 ausgewählt ist aus der Reihe bestehend aus R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- und R7-
S(O)2-NH-CH2-;
R3 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, Halogen und (C1-C4)-Alkyl;
R4 für Wasserstoff oder einen oder mehrere gleiche oder verschiedene Substituenten, ausgewählt aus der
Reihe bestehend aus Halogen und (C1-C4)-Alkyl, steht;
R5 und R6 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Alkyl
und (C3-C7)-Cycloalkyl, wobei (C1-C6)-Alkyl unsubstituiert oder durch einen oder mehrere gleiche oder ver-
schiedene Substituenten R10 substituiert ist und (C3-C7)-Cycloalkyl unsubstituiert oder durch einen oder meh-
rere gleiche oder verschiedene Substituenten R11 substituiert ist,
oder die Gruppen R5 und R6 zusammen mit dem sie tragenden Stickstoffatom einen 4-gliedrigen bis 10-
gliedrigen, monocyclischen oder bicyclischen, gesättigten Heterocyclus bilden, der neben dem R5 und R6
tragenden Stickstoffatom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe bestehend aus Stickstoff
und Sauerstoff, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substitu-
enten R12 substituiert ist;
R7 ausgewählt ist aus der Reihe bestehend aus (C1-C6)-Alkyl und Het3, wobei (C1-C6)-Alkyl unsubstituiert oder
durch einen oder mehrere gleiche oder verschiedene Substituenten R10 substituiert ist und Het3 unsubstituiert
oder durch einen oder mehrere gleiche oder verschiedene Substituenten R13 substituiert ist;
R10 ausgewählt ist aus der Reihe bestehend aus R14, Fluor, HO-, Oxo, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-
NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-,
R16-N(R17)-C(O)- und R19-O-C(O)-;
R11 und R12 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C4)-Alkyl,
HO-(C1-C4)-Alkyl-, R16-N(R17)-(C1-C4)-Alkyl-, Fluor, HO-, Oxo, (C1-C6)-Alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-,
R16-N(R17)- und R18-C(O)-N(R17)-;
R13 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl, (C1-C4)-Alkyl-O- und R16-N(R17)-;
R14 für einen 3-gliedrigen bis 10-gliedrigen, monocyclischen oder bicylischen Ring steht, der gesättigt, teilweise
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ungesättigt oder aromatisch ist und 0, 1, 2 oder 3 gleiche oder verschiedene Ringheteroatome, ausgewählt aus
der Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält und unsubstituiert oder durch einen oder
mehrere gleiche oder verschiedene Substituenten R20 substituiert ist;
R15 und R18 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C6)-Alkyl, (C3-C7)-Cy-
cloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-;
R16 und R17 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Al-
kyl, (C3-C7)-Cycloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-,
oder die Gruppen R16 und R17 zusammen mit dem sie tragenden Stickstoffatom einen 5-gliedrigen bis 6-
gliedrigen, monocyclischen gesättigten Heterocyclus bilden, der neben dem R16 und R17 tragenden Stickstoff-
atom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff und
Schwefel, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten,
ausgewählt aus der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert ist;
R19 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Alkyl, (C3-C7)-Cycloalkyl und (C3-C7)-Cy-
cloalkyl-(C1-C4)-alkyl-;
R20 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl, HO-(C1-C4)-Alkyl-, (C3-C7)-Cycloalkyl,
HO-, Oxo, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- und
NC-;
Het3 für einen 5-gliedrigen bis 10-gliedrigen monocyclischen oder bicyclischen aromatischen Heterocyclus
steht, der 1 oder 2 gleiche oder verschiedene Ringheteroatome, ausgewählt aus der Reihe bestehend aus
Stickstoff, Sauerstoff und Schwefel, enthält;
wobei alle Cycloalkylgruppen unabhängig von anderen Substituenten, die an einer Cycloalkylgruppe vorliegen
können, durch einen oder mehrere gleiche Substituenten, ausgewählt aus der Reihe bestehend aus Fluor und
(C1-C4)-Alkyl, substituiert sein können;
wobei alle Alkylgruppen unabhängig von anderen Substituenten, die an einer Alkylgruppe vorliegen können,
durch einen oder mehrere Fluorsubstituenten substituiert sein können.

4. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, nach jedem der Ansprüche 1 bis 3, bei der es
sich um eine Verbindung der Formel le handelt.

5. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, nach jedem der Ansprüche 1 bis 4, wobei R2
ausgewählt ist aus der Reihe bestehend aus R5-N(R6)-C(O)- und R5-N(R6)-CH2-.

6. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, nach jedem der Ansprüche 1 bis 4, wobei R2
ausgewählt ist aus der Reihe bestehend aus R7-C(O)-NH-CH2- und R7-S(O)2-NH-CH2-.

7. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, nach jedem der Ansprüche 1 bis 5, bei der es
sich um eine Verbindung der Formel le handelt,

wobei
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Ar für Phenyl, das unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten R1
substituiert ist, steht;
R1 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C6)-Alkyl, HO- und (C1-C6)-Alkyl-O-;
R2 ausgewählt ist aus der Reihe bestehend aus R5-N(R6)-C(O)- und R5-N(R6)-CH2;
R3 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, Halogen und (C1-C4)-Alkyl;
R4 für Wasserstoff oder einen oder mehrere gleiche oder verschiedene Substituenten, ausgewählt aus der
Reihe bestehend aus Halogen und (C1-C4)-Alkyl, steht;
eine der Gruppen R5 und R6 für Wasserstoff steht und die andere der Gruppen R5 und R6 ausgewählt ist aus
der Reihe bestehend aus (C1-C6)-Alkyl und (C3-C7)-Cycloalkyl, wobei (C1-C6)-Alkyl unsubstituiert oder durch
einen oder mehrere gleiche oder verschiedene Substituenten R10 substituiert ist und (C3-C7)-Cycloalkyl un-
substituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten R11 substituiert ist;
R10 ausgewählt ist aus der Reihe bestehend aus R14, Fluor, HO-, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- und R18-C(O)-N(R17)-;
R11 ausgewählt ist aus der Reihe bestehend aus (C1-C4)-Alkyl, HO-(C1-C4)-Alkyl-, R16-N(R17)-(C1-C4)-Alkyl-,
Fluor, HO-, (C1-C6)-Alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- und R18-C(O)-N(R17)-;
R14 für einen 3-gliedrigen bis 10-gliedrigen, monocyclischen oder bicylischen Ring steht, der gesättigt, teilweise
ungesättigt oder aromatisch ist und 0, 1, 2 oder 3 gleiche oder verschiedene Ringheteroatome, ausgewählt aus
der Reihe bestehend aus Stickstoff, Sauerstoff und Schwefel, enthält und unsubstituiert oder durch einen oder
mehrere gleiche oder verschiedene Substituenten R20 substituiert ist;
R15 und R18 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C6)-Alkyl, (C3-C7)-Cy-
cloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-;
R16 und R17 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Al-
kyl, (C3-C7)-Cycloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-,
oder die Gruppen R16 und R17 zusammen mit dem sie tragenden Stickstoffatom einen 5-gliedrigen bis 6-
gliedrigen, monocyclischen gesättigten Heterocyclus bilden, der neben dem R16 und R17 tragenden Stickstoff-
atom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff und
Schwefel, enthält und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten,
ausgewählt aus der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert ist;
R20 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C4)-Alkyl, HO-(C1-C4)-Alkyl-, (C3-C7)-Cycloalkyl,
HO-, Oxo, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- und
NC-;
wobei alle Cycloalkylgruppen unabhängig von anderen Substituenten, die an einer Cycloalkylgruppe vorliegen
können, durch einen oder mehrere gleiche Substituenten, ausgewählt aus der Reihe bestehend aus Fluor und
(C1-C4)-Alkyl, substituiert sein können;
wobei alle Alkylgruppen unabhängig von anderen Substituenten, die an einer Alkylgruppe vorliegen können,
durch einen oder mehrere Fluorsubstituenten substituiert sein können.

8. Verbindung der Formel I, in jeder ihrer stereoisomeren Formen oder eine Mischung von stereoisomeren Formen in
jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, nach jedem der Ansprüche 1 bis 5 und 7, bei
der es sich um eine Verbindung der Formel le handelt,

wobei

Ar für Phenyl, das unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten R1
substituiert ist, steht;
R1 ausgewählt ist aus der Reihe bestehend aus Halogen, (C1-C6)-Alkyl, HO- und (C1-C6)-Alkyl-O-;
R2 ausgewählt ist aus der Reihe bestehend aus R5-N(R6)-C(O)- und R5-N(R6)-CH2-;
R3 ausgewählt ist aus der Reihe bestehend aus Wasserstoff, Halogen und (C1-C4)-Alkyl;
R4 für Wasserstoff oder einen oder mehrere gleiche oder verschiedene Substituenten, ausgewählt aus der
Reihe bestehend aus Halogen und (C1-C4)-Alkyl, steht;
eine der Gruppen R5 und R6 für Wasserstoff steht und die andere der Gruppen R5 und R6 ausgewählt ist aus
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der Reihe bestehend aus (C1-C6)-Alkyl und (C3-C7)-Cycloalkyl, wobei (C1-C6)-Alkyl unsubstituiert oder durch
einen oder mehrere gleiche oder verschiedene Substituenten R10 substituiert ist und (C3-C7)-Cycloalkyl un-
substituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten R11 substituiert ist;
R10 ausgewählt ist aus der Reihe bestehend aus Fluor, HO-, (C1-C6)-Alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-,
HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- und R18-C(O)-N(R17)-;
R11 ausgewählt ist aus der Reihe bestehend aus (C1-C4)-Alkyl, HO-(C1-C4)-Alkyl-, R16-N(R17)-(C1-C4)-Alkyl-,
Fluor, HO-, (C1-C6)-Alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- und R18-C(O)-N(R17);
R15 und R18 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus (C1-C6)-Alkyl, (C3-C7)-Cy-
cloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-;
R16 und R17 unabhängig voneinander ausgewählt sind aus der Reihe bestehend aus Wasserstoff, (C1-C6)-Al-
kyl, (C3-C7)-Cycloalkyl und (C3-C7)-Cycloalkyl-(C1-C4)-alkyl-,
oder die Gruppen R16 und R17 zusammen mit dem sie tragenden Stickstoffatom einen 5-gliedrigen bis 6-
gliedrigen, monocyclischen gesättigten Heterocyclus bilden, der neben dem R16 und R17 tragenden Stickstoff-
atom 0 oder 1 weiteres Ringheteroatom, ausgewählt aus der Reihe bestehend aus Stickstoff, Sauerstoff und
Schwefel enthält, und unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene Substituenten,
ausgewählt aus der Reihe bestehend aus Fluor und (C1-C4)-Alkyl, substituiert ist;
wobei alle Cycloalkylgruppen unabhängig von anderen Substituenten, die an einer Cycloalkylgruppe vorliegen
können, durch einen oder mehrere gleiche Substituenten, ausgewählt aus der Reihe bestehend aus Fluor und
(C1-C4)-Alkyl, substituiert sein können;
wobei alle Alkylgruppen unabhängig von anderen Substituenten, die an einer Alkylgruppe vorliegen können,
durch einen oder mehrere Fluorsubstituenten substituiert sein können.

9. Verbindung der Formel I nach jedem der Ansprüche 1 bis 8, die ausgewählt ist aus der Reihe bestehend aus:

2-((2-o-Tolylchroman-6-yloxy)thiazol-5-carbonsäure-[2-(2-oxoimidazolidin-1-yl)ethyl]amid,
2-((2-o-Tolylchroman-6-yloxy)thiazol-5-carbonsäure-(2-hydroxyethyl)amid,
2-((2-Phenylchroman-6-yloxy)thiazol-5-carbonsäure-cyclopropylamid,
2-(((S)-2-o-Tolylchroman-6-yloxy)thiazol-5-carbonsäure-(2-hydroxyethyl)amid,
2-((2-Oxopyrrolidin-1-yl)-N-[2-(2-o-tolylchroman-6-yloxy)thiazol-5-ylmethyl]acetamid,
Isoxazol-5-carbonsäure-[2-(2-o-tolylchroman-6-yloxy)thiazol-5-ylmethyl]amid,
2-((2-o-Tolylchroman-6-yloxy)thiazol-5-carbonsäure-propylamid,
4-Methyl-2-(2-o-tolylchroman-6-yloxy)thiazol-5-carbonsäure-(isoxazol-5-ylmethyl)amid,
2-[2-(5-Fluor-2-methylphenyl)chroman-6-yloxy]thiazol-5-carbonsäure-(2-hydroxyethyl)amid,
2-[2-(5-Fluor-2-methylphenyl)-chroman-6-yloxy]thiazol-5-carbonsäure-propylamid,
Phosphorsäure-mono-(2-{[2-((S)-2-o-tolylchroman-6-yloxy)thiazol-5-carbonyl]amino}ethyl)ester,
2-((2-Phenylchroman-6-yloxy)thiazol-5-carbonsäure-(6,7-dihydro-5H-pyrrolo[2,1-c][1,2,4]triazol-3-ylme-
thyl)amid,
2-((2-Phenylchroman-6-yloxy)thiazol-5-carbonsäure-propylamid,
2-((2-Phenylchroman-6-yloxy)thiazol-5-carbonsäure-(2-chlorpyridin-4-ylmethyl)amid,
2-((2-Phenylchroman-6-yloxy)thiazal-5-carbansäure-(1,5-dimethyl-1H-pyrazol-4-ylmethyl)amid,
1,3,5-Trimethyl-1H-pyrazol-4-sulfonsäure-[2-(2-phenylchroman-6-yloxy)thiazol-5-ylmethyl]amid,
2-(((R)-2-o-Tolylchroman-6-yloxy)thiazol-5-carbonsäure-(2-hydroxyethyl)amid und
[2-((2-Phenylchroman-6-yloxy)thiazol-5-ylmethyl]-pyridin-4-ylmethyl-amin,

oder ein pharmazeutisch akzeptables Salz davon.

10. Verbindung der Formel I nach jedem der Ansprüche 1 bis 9, in jeder ihrer stereoisomeren Formen oder eine Mischung
von stereoisomeren Formen in jedem Verhältnis, oder ein pharmazeutisch akzeptables Salz davon, bei der es sich
nicht um eine Verbindung handelt, in der gleichzeitig die Gruppe Ar für unsubstituiertes Phenyl oder 3-Fluorphenyl
steht, die Gruppen R3 und R4 für Wasserstoff stehen, eine der Gruppen R5 und R6 für Wasserstoff steht, die andere
der Gruppen R5 und R6 für R40-(C1-C4)-Alkyl- steht und R7 für R40 oder R40-(C1-C4)-Alkyl- steht, wobei R40 für
Pyrazolyl, das unsubstituiert oder durch einen oder mehrere gleiche oder verschiedene (C1-C4)-Alkylsubstituenten
substituiert ist, steht, und die ausgeschlossenen Verbindungen als die freien Verbindungen und in Form ihrer 2,2,2-
Trifluoracetate ausgeschlossen sind.

11. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, in jeder ihrer stereoisomeren Formen oder eine
Mischung von stereoisomeren Formen in jedem Verhältnis, bei der es sich um 2-(2-o-Tolylchroman-6-yloxy)thiazol-
5-carbonsäure-(2-hydroxyethyl)amid handelt.
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12. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, bei der es sich um 2-((S)-2-o-Tolylchroman-6-ylo-
xy)thiazal-5-carbonsäure-(2-hydroxyethyl)amid handelt.

13. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, in jeder ihrer stereoisomeren Formen oder eine
Mischung von stereoisomeren Formen in jedem Verhältnis, bei der es sich um Isoxazol-5-carbonsäure-[2-(2-o-
tolylchroman-6-yloxy)thiazol-5-ylmethyl]amid handelt.

14. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, in jeder ihrer stereoisomeren Formen oder eine
Mischung von stereoisomeren Formen in jedem Verhältnis, bei der es sich um 2-(2-o-Tolylchroman-6-yloxy)thiazol-
5-carbonsäure-propylamid handelt.

15. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, in jeder ihrer stereoisomeren Formen oder eine
Mischung von stereoisomeren Formen in jedem Verhältnis, bei der es sich um 2-[2-(5-Fluor-2-methylphenyl)chro-
man-6-yloxy]thiazol-5-carbonsäure-(2-hydroxyethyl)amid handelt.

16. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, bei der es sich um Phosphorsäure-mono-(2-{[2-((S)-
2-o-tolylchroman-6-yloxy)thiazol-5-carbonyl]amino}ethyl)ester handelt, oder ein pharmazeutisch akzeptables Salz
davon.

17. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, bei der es sich um 2-((R)-2-o-Tolylchroman-6-ylo-
xy)thiazol-5-carbonsäure-(2-hydroxyethyl)amid handelt.

18. Verbindung der Formel I nach jedem der Ansprüche 1 bis 10, bei der es sich um Phosphorsäure-mono-(2-{[2-((S)-
2-o-tolylchroman-6-yloxy)thiazol-5-carbonyl]amino}ethyl)ester-Dinatriumsalz handelt.

19. Verfahren zur Herstellung einer Verbindung der Formel I gemäß jedem der Ansprüche 1 bis 18,

bei dem man eine Verbindung der Formel XV zu einer Verbindung der Formel XVI cyclisiert, die Verbindung der
Formel XVI in eine Verbindung der Formel II umwandelt, die Verbindung der Formel II mit einer Verbindung der
Formel III zu einer Verbindung der Formel IV umsetzt und die Verbindung der Formel IV in eine Verbindung der
Formel I umwandeln, wobei die Gruppen Ar, R3 und R4 in den Verbindungen der Formeln II, III, IV, XV und XVI wie
in den Verbindungen der Formel I definiert sind, die Gruppe G2 in den Verbindungen der Formel XV für eine
Hydroxygruppe oder eine nucleophil substituierbare Abgangsgruppe steht, die Gruppe G3 in den Verbindungen der
Formeln XV und XVI für Brom oder (C1-C4)-Alkyl-O- steht und die Gruppe Y in den Verbindungen der Formeln III
und IV für R50-O-C(O)-, H-C(O)- oder NC- steht, wobei R50 für (C1-C4)-Alkyl steht.
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20. Verfahren nach Anspruch 19, bei dem man eine Verbindung der Formel Iq herstellt, in der das chirale Kohlenstoff-
atom, das die Gruppe Ar trägt, in einheitlicher Konfiguration vorliegt,

bei dem man eine Verbindung der Formel XVa, in der das chirale Kohlenstoffatom, das die Gruppe Ar trägt, in
einheitlicher Konfiguration vorliegt, zu einer Verbindung der Formel XVIa cyclisiert, die Verbindung der Formel XVIa
in eine Verbindung der Formel IIa umwandelt, die Verbindung der Formel IIa mit einer Verbindung der Formel III zu
einer Verbindung der Formel IVd umsetzt und die Verbindung der Formel IVd in eine Verbindung der Formel Iq
umwandelt, wobei die Gruppen Ar, R2, R3 und R4 in den Verbindungen der Formeln Iq, IIa, III, IVd, XVa und XVIa
wie in den Verbindungen der Formel I definiert sind, die Gruppe G2 in den Verbindungen der Formel XVa, die
Gruppe G3 in den Verbindungen der Formeln XVa und XVIa und die Gruppe Y in den Verbindungen der Formeln
III und IVd wie in Verbindungen der Formeln XV, XVI, III und IV in Anspruch 19 definiert sind.

Revendications

1. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci,

dans lequel

Ar est choisi dans la série constituée par phényle et un hétérocycle aromatique monocyclique à 5 éléments ou
à 6 éléments, qui sont tous non substitués ou substitués par un ou plusieurs substituants R1 identiques ou
différents, l’hétérocycle comprenant 1 ou 2 hétéroatomes de cycle identiques ou différents choisis dans la série
constituée par l’azote, l’oxygène et le soufre, et étant relié par un atome de carbone de cycle ;
R1 est choisi dans la série constituée par halogène, (C1-C6)-alkyle, (C3-C7)-cycloalkyle, (C3-C7)-cycloalk-
yl-(C1-C4)-alkyle-, phényle, Het1, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-
O-, phényl-O-, Het1-O- et (C1-C6)-alkyl-S(O)n-, et deux groupes R1 reliés à des atomes de carbone de cycle
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adjacents dans Ar, conjointement avec les atomes de carbone qui les portent, peuvent former un cycle mono-
insaturé de 5 éléments à 7 éléments qui comprend 0, 1 ou 2 hétéroatomes de cycle identiques ou différents
choisis dans la série constituée par l’azote, l’oxygène et le soufre, et qui est non substitué ou substitué par un
ou plusieurs substituants identiques ou différents choisis dans la série constituée par fluor et (C1-C4)-alkyle ;
R2 est choisi dans la série constituée par R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- et R7-S(O)2-NH-
CH2- ;
R3 est choisi dans la série constituée par hydrogène, halogène, (C1-C4)-alkyle et (C1-C4)-alkyl-O- ;
R4 représente hydrogène ou un ou plusieurs substituants identiques ou différents choisis dans la série constituée
par halogène, (C1-C4)-alkyle et (C1-C4)-alkyl-O- ;
R5 et R6 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle,
(C3-C7)-cycloalkyle, (C6-C10)-bicycloalkyle, phényle, Het1 et Het2, le (C1-C6)-alkyle étant non substitué ou
substitué par un ou plusieurs substituants R10 identiques ou différents, et le (C3-C7)-cycloalkyle, le (C6-C10)-bi-
cycloalkyl et le Het2 étant tous non substitués ou substitués par un ou plusieurs substituants R11 identiques
ou différents,
ou les groupes R5 et R6, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle de 4 éléments
à 10 éléments, monocyclique ou bicyclique, saturé ou partiellement insaturé, qui, en plus de l’atome d’azote
portant R5 et R6, comprend 0 ou 1 hétéroatome de cycle supplémentaire choisi dans la série constituée par
l’azote, l’oxygène et le soufre, et qui est non substitué ou substitué par un ou plusieurs substituants R12
identiques ou différents ;
R7 est choisi dans la série constituée par (C1-C6)-alkyle, (C3-C7)-cycloalkyle, phényle, Het2 et Het3, le
(C1-C6)-alkyle, le (C3-C7)-cycloalkyle et le Het2 étant tous non substitués ou substitués par un ou plusieurs
substituants R10 identiques ou différents, et le phényle et le Het3 étant tous non substitués ou substitués par
un ou plusieurs substituants R13 identiques ou différents ;
R10 est choisi dans la série constituée par R14, fluor, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-
C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- et R16-N(R17)-S(O)2-;
R11 et R12 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C4)-alkyle,
HO-(C1-C4)-alkyle-, R16-N(R17)-(C1-C4)-alkyle-, R19-O-C(O)-(C1-C4)-alkyle-, R14, fluor, HO-, oxo,
(C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-,
(C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-N(R17)-C(O)-, R19-O-C(O)- et R16-
N(R17)-S(O)2- ;
R13 est choisi dans la série constituée par halogène, (C1-C4)-alkyle, HO-, (C1-C4)-alkyle-O- et R16-N(R17)-,
et deux substituants R13 reliés à des atomes de carbone de cycle adjacents dans R7, conjointement avec les
atomes de carbone qui les portent, peuvent former un cycle mono-insaturé de 5 éléments à 7 éléments, qui
comprend 0, 1 ou 2 hétéroatomes de cycle identiques ou différents choisis dans la série constituée par l’azote,
l’oxygène et le soufre, et qui est non substitué ou substitué par un ou plusieurs substituants identiques ou
différents choisis dans la série constituée par fluor et (C1-C4)-alkyle ;
R14 est un cycle monocyclique ou bicyclique de 3 éléments à 10 éléments, qui est saturé, partiellement insaturé
ou aromatique, et comprend 0, 1, 2, 3 ou 4 hétéroatomes de cycle identiques ou différents choisis dans la série
constituée par l’azote, l’oxygène et le soufre, et qui est non substitué ou substitué par un ou plusieurs substituants
R20 identiques ou différents ;
R15 et R18 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C6)-alkyle, (C3-C7)-cy-
cloalkyle, (C3-C7)-cycloalkyl-(C1-C4)-alkyle-, phényl-(C1-C4)-alkyle- et Het1-(C1-C4)-alkyle- ;
R16 et R17 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle,
(C3-C7)-cycloalkyle, (C3-C7)-cycloalkyl-(C1-C4)-alkyle-, phényl-(C1-C4)-alkyle- et Het1-(C1-C4)-alkyle-,
ou les groupes R16 et R17, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle monocy-
clique saturé de 4 éléments à 7 éléments, qui, en plus de l’atome d’azote portant R16 et R17, comprend 0 ou
1 hétéroatome de cycle supplémentaire choisi dans la série constituée par l’azote, l’oxygène et le soufre, et qui
est non substitué ou substitué par un ou plusieurs substituants identiques ou différents choisis dans la série
constituée par le fluor et (C1-C4)-alkyle ;
R19 est choisi dans la série constituée par hydrogène, (C1-C6)-alkyle, (C3-C7)-cycloalkyle, (C3-C7)-cycloalk-
yl-(C1-C4)-alkyle-, phényl-(C1-C4)-alkyle- et Het1-(C1-C4)-alkyle- ;
R20 est choisi dans la série constituée par halogène, (C1-C4)-alkyle, HO-(C1-C4)-alkyle-, (C3-C7)-cycloalkyle,
HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-
C(O)-O-, (C1-C6)-alkyl-S(O)n-, R16-N(R17)-, R18-C(O)-N(R17)-, R18-O-C(O)-N(R17)-, NC-, R18-C(O)-, R16-
N(R17)-C(O)-, R19-O-C(O)- et R16-N(R17)-S(O)2- ;
Het1 est un hétérocycle aromatique monocyclique à 5 éléments ou 6 éléments comprenant 1 ou 2 hétéroatomes
de cycle identiques ou différents choisis dans la série constituée par l’azote, l’oxygène et le soufre, qui est non
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substitué ou substitué par un ou plusieurs substituants identiques ou différents choisis dans la série constituée
par halogène, (C1-C4)-alkyle et (C1-C4)-alkyl-O- ;
Het2 est un hétérocycle de 4 éléments à 10 éléments monocyclique ou bicyclique, saturé ou partiellement
insaturé, comprenant 1 ou 2 hétéroatomes de cycle identiques ou différents choisis dans la série constituée
par l’azote, l’oxygène et le soufré ;
Het3 est un hétérocycle de 5 éléments à 10 éléments monocyclique ou bicyclique, aromatique, comprenant 1
ou 2 hétéroatomes de cycle identiques ou différents choisis dans la série constituée par l’azote, l’oxygène et
le soufre ;
n est choisi dans la série constituée par 0, 1 et 2, tous les nombres n étant indépendants les uns des autres ;
tous les groupes phényle, sauf indication contraire, étant non substitués ou substitués par un ou plusieurs
substituants identiques ou différents choisis dans la série constituée par halogène, (C1-C4)-alkyle et
-O-(C1-C4)-alkyle ;
tous les groupes cycloalkyle et bicycloalkyle, indépendamment de tout autre substituant pouvant être présent
sur un groupe cycloalkyle ou bicycloalkyle, pouvant être substitués par un ou plusieurs substituants identiques
choisis dans la série constituée par fluor et (C1-C4)-alkyle ;
tous les groupes alkyle, indépendamment de tout autre substituant pouvant être présent sur un groupe alkyle,
pouvant être substitués par un ou plusieurs substituants fluor.

2. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci, selon la revendication 1,
dans lequel

Ar est choisi dans la série constituée par phényle, thiophényle, pyridinyle et pyrazinyle, qui sont tous non
substitués ou substitués par un ou plusieurs substituants R1 identiques ou différents ;
R1 est choisi dans la série constituée par halogène, (C1-C6)-alkyle, (C3-C7)-cycloalkyl, (C3-C7)-cycloalk-
yl-(C1-C4)-alkyle-, HO-, (C1-C6)-alkyl-O-, (C3-C7)-cycloalkyl-O-, (C3-C7)-cycloalkyl-(C1-C4)-alkyl-O- et
(C1-C6)-alkyl-S(O)n- ;
R2 est choisi dans la série constituée par R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- et R7-S(O)2-NH-
CH2- ;
R3 est choisi dans la série constituée par hydrogène, halogène et (C1-C4)-alkyle ;
R4 représente l’hydrogène ou un ou plusieurs substituents identiques ou différents choisis dans la série cons-
tituée par halogène et (C1-C4)-alkyle ;
R5 et R6 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle,
(C3-C7)-cycloalkyle, (C6-C10)-bicycloalkyle et Het2, le (C1-C6)-alkyle étant non substitué ou substitué par un ou
plusieurs substituants R10 identiques ou différents, et le (C3-C7)-cycloalkyle, le (C6-C10)-bicycloalkyle et le Het2
étant tous non substitués ou substitués par un ou plusieurs substituants R11 identiques ou différents,
ou les groupes R5 et R6, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle de 4 éléments
à 10 éléments, monocyclique ou bicyclique, saturé, qui, en plus de l’atome d’azote portant R5 et R6, comprend
0 ou 1 hétéroatome de cycle supplémentaire choisi dans la série constituée par l’azote, l’oxygène et le soufre,
et qui est non substitué ou substitué par un ou plusieurs substituants R12 identiques ou différents ;
R7 est choisi dans la série constituée par (C1-C6)-alkyle, Het2 et Het3, le (C1-C6)-alkyle et le Het2 étant tous
non substitués ou substitués par un ou plusieurs substituants R10 identiques ou différents, et le Het3 étant non
substitué ou substitué par un ou plusieurs substituants R13 identiques ou différents ;
R10 est choisi dans la série constituée par R14, fluor, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-(O)-O-,
HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- et R19-O-C(O)-;
R11 et R12 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C4)-alkyle,
HO-(C1-C4)-alkyle-, R16-N(R17)-(C1-C4)-alkyle-, R19-O-C(O)-(C1-C4)-alkyle-, fluor, HO-, oxo, (C1-C6)-alkyl-
O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-,
R18-C(O)-N(R17)-, R16-N(R17)-C(O)- et R19-O-C(O)- ;
R13 est choisi dans la série constituée par halogène, (C1-C4)-alkyle, (C1-C4)-alkyl-O-et R16-N(R17)- ;
R14 est un cycle monocyclique ou bicyclique de 3 éléments à 10 éléments, qui est saturé, partiellement insaturé
ou aromatique, et comprend 0, 1, 2 ou 3 hétéroatomes de cycle identiques ou différents choisis dans la série
constituée par l’azote, l’oxygène et le soufre, et qui est non substitué ou substitué par un ou plusieurs substituants
R20 identiques ou différents ;
R15 et R18 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C6)-alkyle, (C3-C7)cy-
cloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle- ;
R16 et R17 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle,
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(C3-C7)-cycloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle-,
ou les groupes R16 et R17, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle monocy-
clique saturé de 5 éléments à 6 éléments, qui, en plus de l’atome d’azote portant R16 et R17, comprend 0 ou
1 hétéroatome de cycle supplémentaire choisi dans la série constituée par l’azote, l’oxygène et le soufre, et qui
est non substitué ou substitué par un ou plusieurs substituants identiques ou différents choisis dans la série
constituée par fluor et (C1-C4)-alkyle ;
R19 est choisi dans la série constituée par hydrogène, (C1-C6)-alkyle, (C3-C7)-cycloalkyle et
(C3-C1)-cycloalkyl-(C1-C4)-alkyle- ;
R20 est choisi dans la série constituée par halogène, (C1-C4)-alkyle, HO-(C1-C4)-alkyle-, (C3-C7)-cycloalkyle,
HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- et NC- ;
Het2 est un hétérocycle de 4 éléments à 10 éléments monocyclique ou bicyclique, saturé ou partiellement
insaturé, comprenant 1 ou 2 hétéroatomes de cycle identiques ou différents choisis dans la série constituée
par l’azote, l’oxygène et le soufre ;
Het3 est un hétérocycle de 5 éléments à 10 éléments monocyclique ou bicyclique, aromatique, comprenant 1
ou 2 hétéroatomes de cycle identiques ou différents choisis dans la série constituée par l’azote, l’oxygène et
le soufre ;
n est choisi dans la série constituée par 0, 1 et 2, tous les nombres n étant indépendants les uns des autres ;
tous les groupes cycloalkyle et bicycloalkyle, indépendamment de tout autre substituant pouvant être présent
sur un groupe cycloalkyle ou bicycloalkyle, pouvant être substitués par un ou plusieurs substituants identiques
choisis dans la série constituée par fluor et (C1-C4)-alkyle ;
tous les groupes alkyle, indépendamment de tout autre substituant pouvant être présent sur un groupe alkyle,
pouvant être substitués par un ou plusieurs substituants fluor.

3. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque
des revendications 1 et 2, dans lequel

Ar est choisi dans la série constituée par phényle, thiophényle, pyridinyle et pyrazinyle, qui sont tous non
substitués ou substitués par un ou plusieurs substituants R1 identiques ou différents ;
R1 est choisi dans la série constituée par halogène, (C1-C6)-alkyle, HO- et (C1-C6)-alkyl-O- ;
R2 est choisi dans la série constituée par R5-N(R6)-C(O)-, R5-N(R6)-CH2-, R7-C(O)-NH-CH2- et R7-S(O)2-NH-
CH2- ;
R3 est choisi dans la série constituée par hydrogène, halogène et (C1-C4)-alkyle ;
R4 représente hydrogène ou un ou plusieurs substituants identiques ou différents choisis dans la série constituée
par halogène et (C1-C4)-alkyle ;
R5 et R6 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle
et (C3-C7)-cycloalkyle, le (C1-C6)-alkyle étant non substitué ou substitué par un ou plusieurs substituants R10
identiques ou différents, et le (C3-C7)-cycloalkyle étant non substitué ou substitué par un ou plusieurs substituants
R11 identiques ou différents,
ou les groupes R5 et R6, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle de 4 éléments
à 10 éléments, monocyclique ou bicyclique, saturé, qui, en plus de l’atome d’azote portant R5 et R6, comprend
0 ou 1 hétéroatome de cycle supplémentaire choisi dans la série constituée par l’azote et l’oxygène, et qui est
non substitué ou substitué par un ou plusieurs substituants R12 identiques ou différents ;
R7 est choisi dans la série constituée par (C1-C6)-alkyle et Het3, le (C1-C6)alkyle étant non substitué ou substitué
par un ou plusieurs substituants R10 identiques ou différents, et le Het3 étant non substitué ou substitué par
un ou plusieurs substituants R13 identiques ou différents ;
R10 est choisi dans la série constituée par R14, fluor, HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-
C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)-, R18-C(O)-N(R17)-, R16-
N(R17)-C(O)- et R19-O-C(O)-;
R11 et R12 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C4)-alkyle,
HO-(C1-C4)-alkyle-, R16-N(R17)-(C1-C4)-alkyle-, fluor, HO-, oxo, (C1-C6)-alkyl-O-, HO-S(O)2-O-,
(HO)2P(O)-O-, R16-N(R17)- et R18-C(O)-N(R17)- ;
R13 est choisi dans la série constituée par halogène, (C1-C4)-alkyle, (C1-C4)-alkyl-O-et R16-N(R17)- ;
R14 est un cycle monocyclique ou bicyclique de 3 éléments à 10 éléments, qui est saturé, partiellement insaturé
ou aromatique, et comprend 0, 1, 2 ou 3 hétéroatomes de cycle identiques ou différents choisis dans la série
constituée par l’azote, l’oxygène et le soufre, et qui est non substitué ou substitué par un ou plusieurs substituants
R20 identiques ou différents ;
R15 et R18 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C6)-alkyle, (C3-C7)-cy-
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cloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle- ;
R16 et R17 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle,
(C3-C7)-cycloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle-,
ou les groupes R16 et R17, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle monocy-
clique saturé de 5 éléments à 6 éléments, qui, en plus de l’atome d’azote portant R16 et R17, comprend 0 ou
1 hétéroatome de cycle supplémentaire choisi dans la série constituée par l’azote, l’oxygène et le soufre, et qui
est non substitué ou substitué par un ou plusieurs substituants identiques ou différents choisis dans la série
constituée par fluor et (C1-C4)-alkyle ;
R19 est choisi dans la série constituée par hydrogène, (C1-C6)-alkyle, (C3-C7)-cycloalkyl et
(C3-C7)-cycloalkyl-(C1-C4)-alkyle- ;
R20 est choisi dans la série constituée par halogène, (C1-C4)-alkyle, HO-(C1-C4)-alkyle-, (C3-C7)-cycloalkyle,
HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- et NC- ;
Het3 est un hétérocycle de 5 éléments à 10 éléments monocyclique ou bicyclique, aromatique, comprenant 1
ou 2 hétéroatomes de cycle identiques ou différents choisis dans la série constituée par l’azote, l’oxygène et
le soufre ;
tous les groupes cycloalkyle, indépendamment de tout autre substituant pouvant être présent sur un groupe
cycloalkyl, pouvant être substitués par un ou plusieurs substituants identiques choisis dans la série constituée
par fluor et (C1-C4)-alkyle ;
tous les groupes alkyle, indépendamment de tout autre substituant pouvant être présent sur un groupe alkyle,
pouvant être substitués par un ou plusieurs substituants fluor.

4. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque
des revendications 1 à 3, qui est un composé de formule Ie.

5. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque
des revendications 1 à 4, dans lequel R2 est choisi dans la série constituée par R5-N(R6)-C(O)- et R5-N(R6)-CH2-.

6. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque
des revendications 1 à 4, dans lequel R2 est choisi dans la série constituée par R7-C(O)-NH-CH2- et R7-S(O)2-NH-
CH2-.

7. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque
des revendications 1 à 5, qui est un composé de formule le,

dans laquelle

Ar représente phényle qui est non substitué ou substitué par un ou plusieurs substituants R1 identiques ou
différents ;
R1 est choisi dans la série constituée par halogène, (C1-C6)-alkyle, HO- et (C1-C6)-alkyl-O- ;
R2 est choisi dans la série constituée par R5-N(R6)-C(O)- et R5-N(R6)-CH2- ;
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R3 est choisi dans la série constituée par hydrogène, halogène et (C1-C4)-alkyle ;
R4 représente hydrogène ou un ou plusieurs substituants identiques ou différents choisis dans la série constituée
par halogène et (C1-C4)-alkyle ;
un des groupes R5 et R6 représente l’hydrogène et l’autre des groupes R5 et R6 est choisi dans la série
constituée par (C1-C6)-alkyle et (C3-C7)-cycloalkyle, le (C1-C6)-alkyle étant non substitué ou substitué par un
ou plusieurs substituants R10 identiques ou différents, et le (C3-C7)-cycloalkyle étant non substitué ou substitué
par un ou plusieurs substituants R11 identiques ou différents ;
R10 est choisi dans la série constituée par R14, fluor, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-,
HO-S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- et R18-C(O)-N(R17)- ;
R11 est choisi dans la série constituée par (C1-C4)-alkyle, HO-(C1-C4)-alkyle-, R16-N(R17)-(C1-C4)-alkyle-,
fluor, HO-, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- et R18-C(O)-N(R17)- ;
R14 est un cycle monocyclique ou bicyclique de 3 éléments à 10 éléments, qui est saturé, partiellement insaturé
ou aromatique, et comprend 0, 1, 2 ou 3 hétéroatomes de cycle identiques ou différents choisis dans la série
constituée par l’azote, l’oxygène et le soufre, et qui est non substitué ou substitué par un ou plusieurs substituants
R20 identiques ou différents ;
R15 et R18 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C6)-alkyle, (C3-C7)cy-
cloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle- ;
R16 et R17 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle,
(C3-C7)-cycloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle-,
ou les groupes R16 et R17, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle monocy-
clique saturé de 5 éléments à 6 éléments, qui, en plus de l’atome d’azote portant R16 et R17, comprend 0 ou
1 hétéroatome de cycle supplémentaire choisi dans la série constituée par l’azote, l’oxygène et le soufre, et qui
est non substitué ou substitué par un ou plusieurs substituants identiques ou différents choisis dans la série
constituée par fluor et (C1-C4)-alkyle ;
R20 est choisi dans la série constituée par halogène, (C1-C4)-alkyle, HO-(C1-C4)-alkyle-, (C3-C7)-cycloalkyle,
HO-, oxo, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- et NC- ;
tous les groupes cycloalkyle, indépendamment de tout autre substituant pouvant être présent sur un groupe
cycloalkyl, pouvant être substitués par un ou plusieurs substituants identiques choisis dans la série constituée
par fluor et (C1-C4)-alkyle ;
tous les groupes alkyle, indépendamment de tout autre substituant pouvant être présent sur un groupe alkyle,
pouvant être substitués par un ou plusieurs substituants fluor.

8. Composé de formule I, sous l’une quelconque de ses formes stéréoisomères ou un mélange de formes stéréoiso-
mères en un rapport quelconque, ou un sel pharmaceutiquement acceptable de celui-ci, selon l’une quelconque
des revendications 1 à 5 et 7, qui est un composé de formule le,

dans laquelle

Ar représente phényle qui est non substitué ou substitué par un ou plusieurs substituants R1 identiques ou
différents ;
R1 est choisi dans la série constituée par halogène, (C1-C6)-alkyle, HO- et (C1-C6)-alkyf-O- ;
R2 est choisi dans la série constituée par R5-N(R6)-C(O)- et R5-N(R6)-CH2- ;
R3 est choisi dans la série constituée par hydrogène, halogène et (C1-C4)-alkyle ;
R4 représente hydrogène ou un ou plusieurs substituants identiques ou différents choisis dans la série constituée
par halogène et (C1-C4)-alkyle ;
un des groupes R5 et R6 représente l’hydrogène et l’autre des groupes R5 et R6 est choisi dans la série
constituée par (C1-C6)-alkyle et (C3-C7)-cycloalkyle, le (C1-C6)-alkyle étant non substitué ou substitué par un
ou plusieurs substituants R10 identiques ou différents, et le (C3-C7)-cycloalkyle étant non substitué ou substitué
par un ou plusieurs substituants R11 identiques ou différents ;
R10 est choisi dans la série constituée par fluor, HO-, (C1-C6)-alkyl-O-, R15-C(O)-O-, R15-NH-C(O)-O-, HO-
S(O)2-O-, (HO)2P(O)-O-, (HO)2P(O)-O-CH2-O-C(O)-O-, R16-N(R17)- et R18-C(O)-N(R17)- ;
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R11 est choisi dans la série constituée par (C1-C4)-alkyle, HO-(C1-C4)-alkyle-, R16-N(R17)-(C1-C4)-alkyle-,
fluor, HO-, (C1-C6)-alkyl-O-, HO-S(O)2-O-, (HO)2P(O)-O-, R16-N(R17)- et R18-C(O)-N(R17)- ;
R15 et R18 sont choisis indépendamment l’un de l’autre dans la série constituée par (C1-C6)-alkyle, (C3-C7)-cy-
cloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle- ;
R16 et R17 sont choisis indépendamment l’un de l’autre dans la série constituée par hydrogène, (C1-C6)-alkyle,
(C3-C7)-cycloalkyle et (C3-C7)-cycloalkyl-(C1-C4)-alkyle-,
ou les groupes R16 et R17, conjointement avec l’atome d’azote qui les porte, forment un hétérocycle monocy-
clique saturé de 5 éléments à 6 éléments, qui, en plus de l’atome d’azote portant R16 et R17, comprend 0 ou
1 hétéroatome de cycle supplémentaire choisi dans la série constituée par l’azote, l’oxygène et le soufre, et qui
est non substitué ou substitué par un ou plusieurs substituants identiques ou différents choisis dans la série
constituée par fluor et (C1-C4)-alkyle ;
tous les groupes cycloalkyl, indépendamment de tout autre substituant pouvant être présent sur un groupe
cycloalkyle, pouvant être substitués par un ou plusieurs substituants identiques choisis dans la série constituée
par fluor et (C1-C4)-alkyle ;
tous les groupes alkyle, indépendamment de tout autre substituant pouvant être présent sur un groupe alkyle,
pouvant être substitués par un ou plusieurs substituants fluor.

9. Composé de formule I selon l’une quelconque des revendications 1 à 8, qui est choisi dans la série constituée par :

le [2-(2-oxo-imidazolidin-1-yl)-éthyl]-amide de l’acide 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique,
le (2-hydroxy-éthyl)-amide de l’acide 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique,
le cyclopropylamide de l’acide 2-(2-phényl-chroman-6-yloxy)-thiazole-5-carboxylique,
le (2-hydroxy-éthyl)-amide de l’acide 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique,
le 2-(2-oxo-pyrrolidin-1-yl)-N-[2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylméthyl]-acétamide,
le [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylméthyl]-amide de l’acide isoxazole-5-carboxylique,
le propylamide de l’acide 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique,
l’(isoxazol-5-ylméthyl)-amide de l’acide 4-méthyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique,
le (2-hydroxy-éthyl)-amide de l’acide 2-[2-(5-fluoro-2-méthyl-phényl)-chroman-6-yloxyl-thiazole-5-carboxylique,
le propylamide, de l’acide 2-[2-(5-fluoro-2-méthyl-phényl)-chroman-6-yloxy]-thiazole-5-carboxylique,
l’ester mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-éthylique) de l’acide phospho-
rique,
le (6,7-dihydro-5H-pyrrolo[2,1-c][11,2,4]triazol-3-ylméthyl)-amide de l’acide 2-(2-phényl-chroman-6-yloxy)-thia-
zole-5-carboxylique,
le propylamide de l’acide 2-(2-phényl-chroman-6-yloxy)-thiazole-5-carboxylique,
le (2-chloro-pyridin-4-ylméthyl)-amide de l’acide 2-(2-phényl-chroman-6-yloxy)-thiazole-5-carboxylique,
le (1,5-diméthyl-1H-pyrazol-4-ylméthyl)-amide de l’acide 2-(2-phényl-chroman-6-yloxy)-thiazole-5-carboxyli-
que,
le [2-(2-phényl-chroman-6-yloxy)-thiazol-5-ylméthyl]-amide de l’acide 1,3,5-triméthyl-1H-pyrazole-4-sulfonique,
le (2-hydroxy-éthyl)-amide de l’acide 2-((R)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique et
la [2-(2-phényl-chroman-6-yloxy)-thiazol-5-ylméthyl]-pyridin-4-ylméthyl-amine,

ou un sel pharmaceutiquement acceptable de celui-ci.

10. Composé de formule I selon l’une quelconque des revendications 1 à 9, sous l’une quelconque de ses formes
stéréoisomères ou un mélange de formes stéréoisomères en un rapport quelconque, ou un sel pharmaceutiquement
acceptable de celui-ci, qui n’est pas un composé dans lequel simultanément le groupe Ar représente phényle non
substitué ou 3-fluorophényle, les groupes R3 et R4 représente l’hydrogène, un des groupes R5 et R6 représente
l’hydrogène, l’autre des groupes R5 et R6 représente R40-(C1-C4)-alkyle-, et R7 représente R40 ou R40-(C1-C4)-alk-
yle-, R40 représentant pyrazolyle qui est non substitué ou substitué par un ou plusieurs substituants (C1-C4)-alkyle
identiques ou différents, et les composés exclus sont exclus sous la forme des composés libres et sous la forme
de leurs 2,2,2-trifluoroacétates.

11. Composé de formule I selon l’une quelconque des revendications 1 à 10, sous l’une quelconque de ses formes
stéréoisomères ou un mélange de formes stéréoisomères en un rapport quelconque, qui est le (2-hydroxy-éthyl)-ami-
de de l’acide 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique.

12. Composé de formule I selon l’une quelconque des revendications 1 à 10, qui est le (2-hydroxy-éthyl)-amide de
l’acide 2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique.
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13. Composé de formule I selon l’une quelconque des revendications 1 à 10, sous l’une quelconque de ses formes
stéréoisomères ou un mélange de formes stéréoisomères en un rapport quelconque, qui est le [2-(2-o-tolyl-chroman-
6-yloxy)-thiazol-5-ylméthyl]-amide de l’acide isoxazole-5-carboxylique.

14. Composé de formule I selon l’une quelconque des revendications 1 à 10, sous l’une quelconque de ses formes
stéréoisomères ou un mélange de formes stéréoisomères en un rapport quelconque, qui est le propylamide de
l’acide 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylique.

15. Composé de formule I selon l’une quelconque des revendications 1 à 10, sous l’une quelconque de ses formes
stéréoisomères ou un mélange de formes stéréoisomères en un rapport quelconque, qui est le (2-hydroxy-éthyl)-ami-
de de l’acide 2-[2-(5-fluoro-2-méthyl-phényl)-chroman-6-yloxy]-thiazole-5-carboxylique.

16. Composé de formule I selon l’une quelconque des revendications 1 à 10, qui est l’ester mono-(2-{[2-((S)-2-o-tolyl-
chroman-6-yloxy)-thiazole-5-carbonyl]-amino}-éthylique) de l’acide phosphorique, ou un sel pharmaceutiquement
acceptable de celui-ci.

17. Composé de formule I selon l’une quelconque des revendications 1 à 10, qui est le (2-hydroxy-éthyl)-amide de
l’acide 2-((R)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxyliq ue.

18. Composé de formule I selon l’une quelconque des revendications 1 à 10, qui est le sel de disodium de l’ester
mono-(2-{[2-((S)-2-o-tolyl-chroman-6-yloxy)-thiazole-5-carbonyl]-aminol-éthylique) de l’acide phosphorique.

19. Procédé de préparation d’un composé de formule I selon l’une quelconque des revendications 1 à 18,

qui comprend la cyclisation d’un composé de formule XV en un composé de formule XVI, la conversion du composé
de formule XVI en un composé de formule II, la mise en réaction du composé de formule II avec un composé de
formule III pour obtenir un composé de formule IV, et la conversion du composé de formule IV en un composé de
formule I, les groupes Ar, R3 et R4 dans les composés de formules II, III, IV, XV et XVI étant tels que définis dans
les composés de formule I, le groupe G2 dans les composés de formule XV étant un groupe hydroxy ou un groupe
partant substituable par un nucléophile, le groupe G3 dans les composés de formules XV et XVI étant le brome ou
(C1-C4)-alkyl-O-, et le groupe Y dans les composés de formules III et IV étant R50-O-C(O)-, H-C(O)- ou NC-, R50
représentant (C1-C4)-alkyle.

20. Procédé selon la revendication 19, dans lequel un composé de formule Iq est préparé, dans lequel l’atome de
carbone chiral portant le groupe Ar est présent en configuration uniforme,
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qui comprend la cyclisation d’un composé de formule XVa, dans lequel l’atome de carbone chiral portant le groupe
Ar est présent en configuration uniforme, en un composé de formule XVIa, la conversion du composé de formule
XVIa en un composé de formule IIa, la mise en réaction du composé de formule IIa avec un composé de formule
III pour obtenir un composé de formule IVd, et la conversion du composé de formule IVd en un composé de formule
Iq, les groupes Ar, R2, R3 et R4 dans les composés de formules Iq, IIa, III, IVd, XVa et XVIa étant tels que définis
dans les composés de formule I, le groupe G2 dans les composés de formule XVa, le groupe G3 dans les composés
de formules XVa et XVIa, et le groupe Y dans les composés de formules III et IVd étant tels que définis dans les
composés de formules XV, XVI, III et IV dans la revendication 19.
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SUBSTITUTED
2-(CHROMAN-6-YLOXY)- THIAZOLES AND

THEIR USE AS PHARMACEUTICALS

The present invention relates to substituted 2-(chroman-6-
yloxy)thiazoles of the formula I,

S R2Y
r

Ar 0 R4

in which Ar, R2, R3 and R4 are as defined below. The com-
pounds of the formula I are inhibitors of the sodium-calcium
exchanger (NCX), especially of the sodium-calcium
exchanger of subtype I (NCXI), and are suitable for the
treatment of diverse disorders in which intracellular calcium
homeostasis is disturbed, such as arrhythmias, heart failure
and stroke. The invention furthermore relates to processes for
the preparation ofthe compounds of the formula I, their use as
pharmaceuticals, and pharmaceutical compositions compris-
ing them.

Over the last decade major pharmacologic advances have
been realized in the management of heart failure (HF), or
congestive heart failure (CHF). Beta-blockers and inhibitors
ofthe renin-angiotensin-aldosterone system have been found
to have a favorable effect in CHF with regard to mortality and
improvement of symptoms (K. Dickstein et al. , Eur. J. Heart
Fail. 10 (2008): 933-989).Nevertheless, morbidity and mor-

tality have remained unacceptably high. The number of
patients with CHF, and in particular more severe forms of
CHF, is even growing, in part paradoxically because of the
success of these treatment approaches. Thus, there is still a
need for agents that can help improve CHF outcome and
enhance quality of life. Blockers of the sodium-calcium
exchanger (NCX), a transport protein which is involved in the
regulation of cellular calcium and sodium levels, have the
potential to improve the prognosis of CHF and quality of life.

The function of the NCX is to extrude calcium in cardi-
omyocytes and other cell types such as neurons. In CHF, the
NCX was shown to be upregulated, thus unloading the cell
from calcium and further decreasing myocardial contractility
(M. Flesch et al. , Circulation 94 (1996):992-1002; G. Hasen-
fuss et al. , Circulation 99 (1999):641-648). Pump failure in
CHF is not only due to irreversible structural changes and loss
of myocardium, but also due to adverse functional changes
including a disturbance of the intracellular calcium homeo-
stasis. The latter can be treated by inhibition of the NCX.
Three subtypes of the NCX have been described. In the heart,
predominantly subtype I is expressed.

Through the NCX, calcium is exchanged for sodium, and
extracellular sodium is the driving force for the exchanger.
The stoichiometry of the exchanger is that three sodium ions
enter the cell for the extrusion of one calcium ion. This sto-
ichiometry causes a positive inward current which is depo-
larizing in nature. The depolarizing current, if of a sufficient
size, gives rise to a certain type of arrhythmias which is called
delayed after depolarizations (DADs) (D. M. Bers et al. , Ann.
N.Y. Acad. Sci. 1080 (2006): 165-177; K. R. Sipido et al. ,

Pflugers Arch. 430 (1995): 871-878; A. O. Verkerk et al. ,
Circulation 104 (2001):2728-2733). This type ofarrhythmias
is also called triggered activity. The premature beats arising
from the NCX-induced depolarizing currents can cause more
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complex and irreversible arrhythmias such as episodes of
tachycardia, ventricular flutter or ventricular fibrillation.

Patients with pump failure, or heart failure, typically suffer
from arrhythmias and arrhythmic death. About 50% of the
mortality in CHF is due to arrhythmic death. NCX blockade
is therefore a means of improving pump failure and associ-
ated symptoms as well as of reducing arrhythmic death. Cur-
rent positive inotropic drugs are associated with proarrhyth-
mic effects that either increase mortality, such as in the case of
phosphodiesterase inhibitors, or annihilate the positive
effects achieved by an improvement of pump failure by the
positive inotropic effect (J. T. Parissis et al. , Curr. Opin. Crit.
Care 16 (2010): 432-441). On the other hand, a number of
clinically useful antiarrhythmic drugs have a negative inotro-
pic effect on the heart worsening the symptoms of heart
failure. NCX blockers are therapeutically unique in that they
can address the two major problems ofCHF, pump failure and
arrhythmias.

NCX blockade is particularly interesting for advanced
stages ofCHF, like NYHA Classes III and IV according to the
New York Heart Association Functional Classification of
heart failure, in which the therapeutic options, i.e. beta-block-
ers, inhibitors of the renin angiotensin-aldosterone system,
diuretics and vasodilators, already are fully exploited. Elderly
patients progressing to end-stage HF present a new emerging
population. In this late stage a vasodilator effect is no more
desirable in a considerable part of the patients because blood
pressure is already lowered as a consequence ofpump failure.
Phosphodiesterase inhibitors as positive inotropic drugs not
only suffer from the drawback of being proarrhythmic, but
also from a vasodilator effect.

Atrial fibrillation (AF) is the most frequent arrhythmia. AF
affects about 6.8 million patients in the US and the European
Union, and its prevalence is strongly rising because of the
aging of the population and of the successful treatment of
myocardial infarction, coronary artery disease and congestive
heart failure. AF causes about 25% of all strokes, and
increases mortality. Also in AF, upregulation of the NCX has
been demonstrated (U. Schotten et al. , Cardiovasc. Res. 53
(2002): 192-201).Upregulation of the NCX can be involved
in the induction ofAF by the arrhythmogenic activity of the
NCX and in its maintenance, and hence NCX blockers have
therapeutically favorable effects in the therapy and preven-
tion of AF. Since AF is an increasing disease in the aging
population and is frequently associated with heart failure in

up to about 45% of patients (I. Savelieva et al. , Europace. 5

Suppl I (2004): SS-S19), NCX blockers would be particu-
larly favorable in patients with AF and CHF.

Since NCX blockers also exert a positive inotropic effect in
the atria, they may be particularly favorable in diastolic heart
failure where ventricular filling is the major problem as a
consequence ofventricular stiffening. A more vigorous atrial
contraction would improve ventricular filling in diastolic
heart failure.

Since a reduced cardiac output has deleterious effects on
the perfusion of organs such as the kidney, brain and heart,
inhibition of the NCX, which increases the contractility ofthe
heart, is able to improve perfusion of the brain, heart and
kidney for a therapy or prevention of stroke, dementia and
Alzheimer's disease, renal failure and cardiac ischemia.
Since the NCX is also involved in salt sensitive hypertension,
its inhibition is also suited for the treatment of hypertension.

Inhibitors of the NCX are also suited for the therapy and
prevention of life threatening conditions in which ionotropic
support is required to maintain a sufficient level of blood
supply. This includes all forms of shock, hemodynamic
shock, cardiogenic shock and septic shock. Inhibitors of the
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NCX are particularly suited to treat these conditions because
they are neutral on heart rate and lack the proarrhythmic or
vasodilator or vasoconstrictor properties of other inotropic
drugs.

In stroke, NCX blockers have the potential of improving
the outcome since in neuronal hypoxia, as occurs in stroke,
the NCX reverses its transport direction to reverse mode, and
loads the cells with calcium leading to a calcium overload.
This leads to accelerated cell death due to excessive intracel-
lular calcium concentrations. Moreover, a low cardiac output
can lead to brain ischemia favoring stroke. NCX-blockers
will increase cardiac output and raise brain perfusion. Hence.
NCX-blockers have a potential in the therapy and prevention
of stroke (T. Matsuda et al. , J. Pharmacol. Exp. Ther. 298
(2001): 249-2569.

Certain compounds capable of inhibiting the NCX have
already been described, e.g. in EP 0978506, JP 2008/189592,
WO 2004/000813, WO 2004/063191, WO 03/006452, WO
02/32883, WO 97/09306. However, there still is a need for
further compounds which inhibit the NCX and are suitable
for use as pharmaceuticals in the treatment of the mentioned
disease states. It has now been found that the compounds of
the formula I are excellent inhibitors of the sodium-calcium
exchanger (NCX), especially of the sodium-calcium
exchanger of subtype I (NCXI), and have a favorable prop-
erty profile for such use.

Thus, a subject of the present invention are the compounds
of the formula I, in any of their stereoisomeric forms and
mixtures of stereoisomeric forms in any ratio, and the phar-
maceutically acceptable salts thereof,

O~s
R2

N~/X,
R4

wherein
Ar is selected from the series consisting of phenyl and a

5-membered or 6-membered monocyclic aromatic hetero-
cycle, which are all unsubstituted or substituted by one or
more identical or different substituents Rl, wherein the
heterocycle comprises I or 2 identical or different ring
heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur and is bonded via a ring carbon
atom;

Rl is selected from the series consisting ofhalogen, (C,-C6)-
alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C, -C4)-
alkyl-, phenyl, Hetl, HO, (C,-C6)-alkyl-O, (C3 C7)-
cycloalkyl-O, (C3-C7)-cycloalkyl-(C, -C4)-alkyl-O
phenyl-O, Hetl-0 and (C,-C6)-alkyl-S(O), and
two groups Rl bonded to adjacent ring carbon atoms in Ar,
together with the carbon atoms carrying them, can form a
5-membered to 7-membered mono-unsaturated ring which
comprises 0, I or 2 identical or different ring heteroatoms
selected from the series consisting ofnitrogen, oxygen and
sulfur, and which is unsubstituted or substituted by one or
more identical or different substituents selected from the
series consisting of fluorine and (C, -C4)-alkyl;

R2 is selected from the series consisting of R5-N(R6)-C
(0), RS-N(R6)-CH~, R7-C(O) NH CH~ and
R7 S(O)~ NH CH~

R3 is selected from the series consisting of hydrogen, halo-

gen, (C,-C4)-alkyl and (C,-C4)-alkyl-O
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R4 is hydrogen or one or more identical or different substitu-
ents selected from the series consisting of halogen, (C, -

C4)-alkyl and (C, -C4)-alkyl-0
R5 and R6 are independently ofone another selected from the

series consisting of hydrogen, (C, -C6)-alkyl, (C3-C7)-cy-
cloalkyl, (C6 Cyp) bicycloalkyl, phenyl, Hetl and Het2,
wherein (C,-C6)-alkyl is unsubstituted or substituted by
one or more identical or different substituents RIO, and

(C3 C7)-cycloalkyl, (C6 Cy p) bicycloalkyl and Het2 all are
unsubstituted or substituted by one or more identical or
different substituents Rl I,

or the groups R5 and R6, together with the nitrogen atom

carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated or partially unsaturated
heterocycle which, in addition to the nitrogen atom carry-

ing R5 and R6, comprises 0 or I further ring heteroatom
selected from the series consisting ofnitrogen, oxygen and
sulfur, and which is unsubstituted or substituted by one or
more identical or different substituents R12;

R7 is selected from the series consisting of (C, -C6)-alkyl,

(C3 C7)-cycloalkyl, phenyl, Het2 and Het3, wherein (C, -

C6)-alkyl, (C3-C7)-cycloalkyl and Het2 all are unsubsti-
tuted or substituted by one or more identical or different
substituents RI 0, and phenyl and Het3 all are unsub stituted
or substituted by one or more identical or different sub-
stituents R13;

RIO is selected from the series consisting of R14, fluorine,
HO, oxo, (C, -C6)-alkyl-O R15-C(O) 0, R15-
NH C(O)~ HO S(O)~~ (HO)~P(O)~
(HO), P(O)~~H,~ C(O)~, (C, -C,)-alkyl-

S(O), R16-N(R17)-, R18-C(O) N(R17)-, R16-N
(R17)-C(O), R19-0 C(O) and R16-N(R17)-
S(O),

Rl I and R12 are independently of one another selected from
the series consisting of (C, -C4)-alkyl, HO (C,-C4)-
alkyl-, R16-N(R17)-(C, -C4)-alkyl-, R19-O~(O) (C, -

C4)-alkyl-, R14, fluorine, HO, oxo, (C, -C6)-alkyl-O
R15-C(O) 0, R15-NH~(O) 0, HO S(O)~

, ( o). (o) o , ( o). (o)
(0) 0 , (C, -C6)-alkyl-S(O) , R16-N(R17)-, R18-C
(0) N(R17)-, R16-N(R17)-C(O) , R19-0 C(O)
and R16-N(R17)-S(O)~

R13 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO, (C, -C4)-alkyl-O and R16-N(R17)-,
and two substituents R13 bonded to adjacent ring carbon
atoms in R7, together with the carbon atoms carrying them,
can form a 5-membered to 7-membered mono-unsaturated
ring which comprises 0, I or 2 identical or different ring
heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur, and which is unsubstituted or sub-
stituted by one or more identical or different substituents
selected from the series consisting of fluorine and (C,-C4)-
alkyl;

R14 is a 3-membered to 10-membered, monocyclic or bicy-
clic ring which is saturated, partially unsaturated or aro-
matic and comprises 0, I, 2, 3 or 4 identical or different ring
heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur, and which is unsubstituted or sub-
stituted by one or more identical or different substituents
R20;

R15 and R18 are independently of one another selected from
the series consisting of (C,-C6)-alkyl, (C3-C7)-cycloalkyl,
(C3 C7)-cycloalkyl-(C, -C4)-alkyl-, phenyl-(C, -C4)-alkyl-
and Het 1-(C,-C4)-alkyl-;

R16 and R17 are independently of one another selected from
the series consisting of hydrogen, (C, -C6)-alkyl, (C3 C7)-
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cycloalkyl, (C3-C7)-cycloalkyl-(C, -C4)-alkyl-, phenyl-

(C,-C4)-alkyl- and Hetl-(C, -C4)-alkyl-,
or the groups R16 and R17, together with the nitrogen atom

carrying them, form a 4-membered to 7-membered, monocy-
clic saturated heterocycle which, in addition to the nitrogen
atom carrying R16 and R17, comprises 0 or I further ring
heteroatom selected from the series consisting of nitrogen,
oxygen and sulfur, and which is unsubstituted or substituted

by one or more identical or different substituents selected
from the series consisting of fluorine and (C, -C4)-alkyl;
R19 is selected from the series consisting of hydrogen, (C, -

C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C, -

C4)-alkyl-, phenyl-(C, -C4)-alkyl- and Hetl-(C, -C4)-
alkyl-;

R20 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO (C, -C4)-alkyl-, (C3-C7)-cycloalkyl,
HO, oxo, (C,-C6)-alkyl-O, R15-C(O) 0, R15-
NH~(O)~ HO S(O)~~ (HO)~P(O)~
(HO)~P(O)~ CH~ O~(O)~, (C, -C6)-alkyl-

S(O), R16-N(R17)-, R18-C(O) N(R17)-, R18-O~
(0) N(R17)-, NC, R18-C(O), R16-N(R17)-C
(0),R19-0 C(O) and R16-N(R17)-S(O)~

Hetl is a 5-membered or 6-membered monocyclic aromatic
heterocycle comprising I or 2 identical or different ring
heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur, which is unsubstituted or substi-
tuted by one or more identical or different substituents
selected from the series consisting of halogen, (C,-C4)-
alkyl and (C,-C4)-alkyl-O

Het2 is a 4-membered to 10-membered monocyclic or bicy-
clic, saturated or partially unsaturated heterocycle com-

prising I or 2 identical or different ring heteroatoms
selected from the series consisting ofnitrogen, oxygen and
sulfur;

Het3 is a 5-membered to 10-membered monocyclic or bicy-
clic aromatic heterocycle comprising I or 2 identical or
different ring heteroatoms selected from the series consist-
ing of nitrogen, oxygen and sulfur;

n is selected from the series consisting of 0, I and 2,
wherein all numbers n are independent of one another;
wherein all phenyl groups, unless specified otherwise, are

unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting of
halogen, (C, -C4)-alkyl and ~ (C,-C4)-alkyl;

wherein all cycloalkyl and bicycloalkyl groups, indepen-
dently of any other substituents which can be present on a
cycloalkyl or bicycloalkyl group, can be substituted by one
or more identical substituents selected from the series con-
sisting of fluorine and (C,-C4)-alkyl;

wherein all alkyl groups, independently of any other substitu-
ents which can be present on an alkyl group, can be sub-
stituted by one or more fluorine substituents.
The groups R2 and R3 in the compounds of the formula I

and all other compounds in which the groups R2 and R3 occur
and in the respective formulae are not bonded to a specific
ring atom, can be bonded to any ofthe two carbons atom of the
thiazole ring system depicted in formula I which have a free
binding site, i.e. to the carbon atoms in ring positions 4 and 5
of the thiazole ring system, as is indicated by the bonds
originating at R2 and R3 which are not directed to a specific
carbon atom. One of the groups R2 and R3 is bonded to the
carbon atom in ring position 4 of the thiazole ring system, and
the other of the groups R2 and R3 is bonded to the carbon
atom in ring position 5 of the thiazole ring system. This
applies accordingly to other groups in compounds referred to
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herein whose binding position is not fixed in their formulae,
such as the group Y in the compounds of the formulae III and

IV, for example.

4 5

s
R2

N~z+ R3
4

Likewise, groups R4inthecompounds ofthe formula I and
all other compounds in which groups R4 occur, which are
different from hydrogen, can be bonded to any carbon atoms
of the chroman ring system depicted in formula I which have
a free binding site, i.e. to carbon atoms in ring positions 2, 3,
4, 5, 7 and 8 of the chroman ring system, as is indicated by the
bond originating at R4 which is not directed to a specific
carbon atom of the chroman ring. In all free bonding sites of
the carbons atom in ring positions 2, 3, 4, 5, 7 and 8 of the
chroman ring system which are not occupied by groups R4
different from hydrogen, hydrogen atoms are present. I.e., if
in a compound of the formula I no group R4 is present which
is different from hydrogen, the carbon atoms in ring positions
2, 5, 7 and 8 of the chroman ring system carry one hydrogen
atom, and the carbon atoms in ring positions 3 and 4 of the
chroman ring system carry two hydrogen atoms. If substitu-
ents R4 are present, i.e. atoms or groups representing R4
which are different from hydrogen, one or more of the said

hydrogen atoms are replaced by the substituents R4.
If structural elements such as groups, substituents or num-

bers, for example, can occur several times in the compounds
ofthe formula I, they are all independent of each other and can
in each case have any of the indicated meanings, and they can
in each case be identical to or different from any other such
element. In a dialkylamino group, for example, the alkyl
groups can be identical or different.

Alkyl groups, i.e. saturated hydrocarbon residues, can be
linear (straight-chain) or branched. This also applies if these
groups are substituted or are part of another group, for
example an alkyl-0 group (alkyloxy group, alkoxy group)
or an HO-substituted alkyl group (HO-alkyl-, hydroxyalkyl
group). Depending on the respective definition, the number of
carbon atoms in an alkyl group can be I, 2, 3, 4, 5 or 6, or I,
2, 3 or 4, or I, 2 or 3, or I or 2, or 1. Examples of alkyl are
methyl, ethyl, propyl including n-propyl and isopropyl, butyl
including n-butyl, sec-butyl, isobutyl and tert-butyl, pentyl
including n-pentyl, l-methylbutyl, isopentyl, neopentyl and
tert-pentyl, and hexyl including n-hexyl, 3,3-dimethylbutyl
and isohexyl. Examples of alkyl-0 groups are methoxy,
ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-bu-
toxy, n-pentoxy. Examples of alkyl-S(O) are methylsul-
fanyl-(CH3 S ), methanesulfinyl-(CH3 S(O) ), meth-
anesulfonyl (CH3 S(O)~ ), ethylsulfanyl-(CH3~H~
S ), ethanesulfinyl-(CH3~H~ S(O) ), ethanesulfonyl

(CH,~H, S(O), ), I-methylethylsulfanyl-

((CH3)~CH S ), I-methylethanesulfinyl-((CH3)~CH S
(0) ), I-methylethanesulfonyl ((CH3)~CH S((1)~ ). In
one embodiment of the invention, the number n is selected
from the series consisting of 0 and 2, wherein all numbers n
are independent of each other and can be identical or differ-
ent. In another embodiment the number n in any of its occur-
rences, independent of its meaning in other occurrences, is 0.
In another embodiment the number n in any of its occurrences
is, independent of its meaning in other occurrences, 2.
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A substituted alkyl group can be substituted in any posi-
tions, provided that the respective compound is sufficiently
stable and is suitable as a pharmaceutical active compound.
The prerequisite that a specific group and a compound of the
formula I are sufficiently stable and suitable as a pharmaceu-
tical active compound, applies in general with respect to the
definitions ofall groups in the compounds of the formula I.As
examples of substituted alkyl groups, specifically of HO

(C,-C~)-alkyl groups, for example, hydroxymethyl, I-hy-
droxyethyl, 2-hydroxyethyl, I -hydroxypropyl, 2-hydrox-

ypropyl, 3-hydroxypropyl, I -hydroxy- I -methylethyl,
2-hydroxy-l-methylethyl, l-hydroxybutyl, 4-hydroxybutyl,
2-hydroxy- I -methylpropyl or 2-hydroxy- I -methylpropyl
may be mentioned. An alkyl group which, independently of
any other substituents, can be substituted by one or more
fluorine substituents, can be unsubstituted by fluorine sub-
stituents, i.e. not carry fluorine sub stituents, or substituted, for
example by I, 2, 3, 4, 5, 6, 7, 8, 9, 10 or 11 fluorine substitu-
ents, or by I, 2, 3, 4 or 5 fluorine substituents, or by I, 2 or 3
fluorine substituents, which can be located in any positions.
For example, in a fluoro-substituted alkyl group one or more
methyl groups can carry three fluorine substituents each and
be present as trifluoromethyl groups, and/or one or more
methylene groups (CH~) can carry two fluorine substituents
each and be present as difluoromethylene groups. The expla-
nations with respect to the substitution of a group by fluorine
also apply if the group additionally carries other substituents
and/or is part of another group, for example of an alkyl-0
group. Examples of fluoro-substituted alkyl groups are trif-
luoromethyl, 2-fluoroethyl, l-fluoroethyl, I, l-difluoroethyl,
2,2,2-trifluoroethyl, pentafluoroethyl, 3,3,3-trifluoropropyl,
2,2,3,3,3-pentafluoropropyl, 4,4,4-trifluorobutyl and hep-
tafluoroisopropyl. Examples of fluoro-substituted alkyl-0
groups are trifluoromethoxy, 2,2,2-trifluoroethoxy, pen-
tafluoroethoxy and 3,3,3-trifluoropropoxy. Examples of
fluoro-substituted alkyl-S(O) groups are trifluoromethyl-
sulfanyl-(CF3 S ), trifluoromethanesulfinyl-(CF3 S
(0) ) and trifluoromethanesulfonyl (CF3 S((1)~ ). With
respect to all groups or substituents in the compounds of the
formula I which can be an alkyl group which can generally
contain one or more fluorine substituents, as an example of
groups or substituents containing fluorine-substituted alkyl
which may be included in the definition of the group or
substituent, the group CF3 (trlfluoromethyl), or respective
groups such as CF3~ or CF3 S,may be mentioned.

The above explanations with respect to alkyl groups apply
correspondingly to alkyl groups which in the definition of a
group in the compounds of the formula I are bonded to two
adjacent groups, or linked to two groups, and may be regarded
as divalent alkyl groups (alkanediyl groups), like in the case
of the alkyl part of a substituted alkyl group. Thus, such
groups can also be linear or branched, the bonds to the adja-
cent groups can be located in any positions and can start from
the same carbon atom or from different carbon atoms, and
they can be unsubstituted or substituted by fluorine substitu-
ents independently of any other substituents. Examples of
such divalent alkyl groups are MH~, MH~ CH~

CH~MH~MH~ ) MH~MH~ CH~ CH~
CH(CH3) ) M(CH3)~ ) MH(CH3) CH~
CH~MH(CH3) ) C(CH3)~MH~ ) MH~M

(CH3)~ . Examples of fluoro-substituted alkanediyl groups,
which can contain I, 2, 3, 4, 5 or 6 fluorine substituents, for
example, are MHF, MF~, MF~ CH~

CHgMFg y MFg CFg y MF(CH3)
C(CF3)gy M(CH3)g CFg y CFORM(CH3),
The number of ring carbon atoms in a (C3-C7)-cycloalkyl

group can be 3, 4, 5, 6 or 7. Examples of cycloalkyl are
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cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cyclo-
heptyl. The number of ring carbon atoms in a (C~-C,o)-bicy-
cloalkyl group can be 6, 7, 8, 9 or 10. The two cycles in a
bicycloalkyl group can have one, two to more ring carbon
atoms in common and can be fused or form a bridged bicycle
or a spirocycle. Examples of bicycloalkyl are bicyclo[2. 1.1]
hexyl, bicyclo[2. 2.1]heptyl, bicycloP. 1.1]heptyl, bicyclo
[2.2.2]octyl, bicyclo P.2.1]octyl, bicyclo P.2.2]nonyl and
bicyclo[4, 4.0]decyl. Bicycloalkyl groups can be bonded via
any ring carbon atom. Cycloalkyl and bicycloalkyl groups
which, independently of any other substituents, can be sub-
stituted by one or more (C, -C~)-alkyl substituents, can be
unsubstituted by alkyl substituents, i.e. not carry alkyl sub-
stituents, or substituted, for example by I, 2, 3 or 4 identical
or different (C, -C~)-alkyl substituents, for example by
methyl groups, which sub stituents can be located in any po si-
tions. Examples of such alkyl-substituted cycloalkyl groups
and bicycloalkyl groups are l-methylcyclopropyl, 2,2-dim-
ethylcyclopropyl, I -methylcyclopentyl, 2,3-dimethylcyclo-
pentyl, l-methylcyclohexyl, 4-methylcyclohexyl, 4-isopro-
pylcyclohexyl, 4-tert-butylcyclohexyl, 3,3,5,5-
tetramethylcyclohexyl, 7,7-dimethylbicyclo[2. 2.1]heptyl,
6,6-dimethylbicyclo P.I.1]heptyl and 1,7,7-trimethylbicyclo
[2.2.1]heptyl. Cycloalkyl groups and bicycloalkyl groups
which, independently of any other substituents, can be sub-
stituted by one or more fluorine substituents, can be unsub-
stituted by fluorine substituents, i.e. not carry fluorine sub-
stituents, or substituted, for example by I, 2, 3, 4, 5, 6, 7, 8, 9,
10 or 11 fluorine substituents, or by I, 2, 3, 4, 5 or 6 fluorine
sub stituents, or by I, 2 or 3 fluorine sub stituents. The fluorine
substituents can be located in any positions of the cycloalkyl
group or bicycloalkyl groups and can also be located in an
alkyl substituent. Examples of fluoro-substituted cycloalkyl
groups and bicycloalkyl groups are l-fluorocyclopropyl, 2,2-
difluorocyclopropyl, 3,3-difluorocyclobutyl, I-fluorocyclo-
hexyl, 4,4-difluorocyclohexyl, 3,3,4,4,5,5-hexafluorocyclo-
hexyl, l-fluorobicyclo[2. 2.2]octyl and 1,4-difluorobicyclo
[2.2.2]octyl. Cycloalkyl groups can also be substituted
simultaneously by fluorine and alkyl. Examples of the group
(C3 C7)-cycloalkyl-(C, -C~)-alkyl- are cyclopropylmethyl-,
cyclobutylmethyl-, cyclopentylmethyl-, cyclohexylmethyl-,
cycloheptylmethyl-, I -cyclopropylethyl-, 2-cyclopropyl-
ethyl-, l-cyclobutylethyl-, 2-cyclobutylethyl-, I-cyclopen-
tylethyl-, 2-cyclopentylethyl-, I -cyclohexylethyl-, 2-cyclo-
hexylethyl-, l-cycloheptylethyl-, 2-cycloheptylethyl-. In one
embodiment of the invention, a (C3-C7)-cycloalkyl-(C, -C~)-
alkyl- group in any one or more occurrences of such a group,
independently of any other occurrences, is a (C3-C7)-cy-
cloalkyl-(C, -C~)-alkyl- group, in another embodiment a (C3-
C7)-cycloalkyl-CH~ group. In the group (C3-C7)-cy-
cloalkyl-(C, -C~)-alkyl-, and likewise in all other groups, the
terminal hyphen denotes the free bond via the group is
bonded, and thus indicates via which subgroup a group com-
posed of subgroups is bonded.

In substituted phenyl groups, including phenyl groups rep-
resenting Ar and R14, the substituents can be located in any
positions. In monosubstituted phenyl groups, the substituent
can be located in position 2, in position 3 or in position 4. In
disubstituted phenyl groups, the sub stituents can be located in
positions 2 and 3, in positions 2 and 4, in positions 2 and 5, in
positions 2 and 6, in positions 3 and 4, or in positions 3 and 5.
In trisubstituted phenyl groups, the substituents can be
located in positions 2, 3 and 4, in positions 2, 3 and 5, in
positions 2, 3 and 6, in positions 2, 4 and 5, in positions 2, 4
and 6, or in positions 3, 4 and 5. Ifa phenyl group carries four
substituents, some of which can be fluorine atoms, for
example, the substituents can be located in positions 2, 3, 4
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and 5, in positions 2, 3, 4 and 6, or in positions 2, 3, 5 and 6.
Ifa polysubstituted phenyl group or any other poly substituted
group carries different substituents, each substituent can be
located in any suitable position, and the present invention
comprises all positional isomers. The number of substituents
in a substituted phenyl group can be I, 2, 3, 4 or 5. In one
embodiment of the invention, the number of sub stituents in a
substituted phenyl group, like the number of substituents in
any other substituted group which can carry one or more
substituents, is I, 2, 3 or 4, in another embodiment I, 2 or 3,
in another embodiment I or 2, in another embodiment I,
where the number of sub stituents in any occurrence of such a
substituted group is independent of the number of substitu-
ents in other occurrences.

In heterocyclic groups, including the groups Hetl, Het2
and Het3, heterocycles representing Ar and R14 and other
heterocyclic rings which can be present in the compounds of
the formula I, such as rings formed by two group together
with the atom or atoms carrying them, the hetero ring mem-
bers can be present in any combination and located in any
suitable ring positions, provided that the resulting group and
the compound of the formula I are suitable and sufficiently
stable as a pharmaceutical active compound. In one embodi-
ment of the invention, two oxygen atoms in any heterocyclic
ring in the compounds of the formula I cannot be present in

adjacent ring positions. In another embodiment of the inven-

tion, two hetero ring members selected from the series con-
sisting ofoxygen atoms and sulfur atoms cannot be present in
adjacent ring positions in any heterocyclic ring in the com-
pounds of the formula I. In another embodiment of the inven-

tion, two hetero ring members selected from the series con-
sisting of nitrogen atoms carrying an exocyclic group like a
hydrogen atom or a substituent, sulfur atoms and oxygen
atoms cannot be present in adjacent ring positions in any
heterocyclic ring in the compounds of the formula I. In an
aromatic heterocyclic ring the choice ofhetero ring members
is limited by the prerequisite that the ring is aromatic, i.e. it
comprises a cyclic system of six delocalized pi electrons.
Monocyclic aromatic heterocycles are 5-membered or
6-membered rings and, in the case of a 5-membered ring,
comprise one ring heteroatom selected from the series con-
sisting ofoxygen, sulfur and nitrogen, wherein this ring nitro-

gen carries an exocyclic group like a hydrogen atom or a
substituent, and optionally one or more further ring nitrogen
atoms, and, in the case ofa 6-membered ring, comprise one or
more nitrogen atoms as ring heteroatoms, but no oxygen
atoms and sulfur atoms as ring heteroatoms. Unless specified
otherwise in the definition of the group, heterocyclic groups
can be bonded via any suitable ring atom, i.e. any ring atom
which carries a hydrogen atom or a substituent, including ring
carbon atoms and ring nitrogen atoms. In one embodiment of
the invention, any of the heterocyclic groups occurring in the
compounds of the formula I in any of its occurrences, is
independently of its other occurrences and independently of
any other heterocyclic group, bonded via a ring carbon atom,
and in another embodiment via a ring nitrogen atom, if appli-
cable. In substituted heterocyclic groups, the substituents can
be located in any positions.

The number of ring heteroatoms which can be present in a
heterocyclic group in the compounds of the formula I, the
number of cycles, i.e. whether the heterocyclic group can be
monocyclic and/or bicyclic, the number of ring members
which can be present, and the degree of saturation, i.e.
whether the heterocyclic group is saturated and does not
contain a double bond within the ring, or whether it is par-
tially unsaturated and contains one or more, for example one
or two, double bonds within the ring but is not aromatic, or
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whether it is aromatic and thus contains two double bonds
within the ring in the case of a 5-membered monocyclic
aromatic heterocycle, three double bonds within the ring in
the case of a 6-membered monocyclic aromatic heterocycle,
four double bonds within the ring in the case of 9-membered
bicyclic aromatic heterocycle, and five double bonds within
the ring in the case of 10-membered aromatic heterocycle, is
specified in the definitions of the individual groups in the
compounds of the formula I. The two cycles in a bicyclic
heterocyclic group can have one, two or more ring atoms in
common and can be fused or form a bridged bicycle or a
spirocycle. As examples of heterocyclic ring systems, from
which heterocyclic groups in the compounds of the formula I
can be derived, and from any one or more ofwhich any of the
heterocyclic groups in the compounds of the formula I is
selected in one embodiment of the invention, provided that
the ring system is comprised by the definition of the group,
oxetane, thietane, azeti dine, furan, tetrahydro furan,
thiophene, tetrahydrothiophene, pyrrole, pyrroline, pyrroli-
dine, 1,3-dioxole, 1,3-dioxolane, isoxazole ([1,2]oxazole),
isoxazoline, isoxazolidine, oxazole ([1,3]oxazole), oxazo-
line, oxazolidine, isothiazole ([1,2]thiazole), isothiazoline,
isothiazolidine, thiazole ([1,3]thiazole), thiazoline, thiazoli-
dine, pyrazole, pyrazoline, pyrazolidine, imidazole, imidazo-
line, imidazolidine, [1,2,3]triazole, [1,2,4]triazole, [1,2,4]
oxadiazole, [1,3,4]oxadiazole, 1,2,5-oxadiazole, [1,2,4]
thiadiazole, I H-tetrazole, pyran, tetrahydropyran, thiopyran,
tetrahydrothiopyran, 2,3-dihydro[1, 4]dioxine, 1,4-dioxane,
pyridine, 1,2,5,6-tetrahydropyridine, piperidine, morpholine,
thiomorpholine, piperazine, pyridazine, pyrimidine, pyra-
zine, [1,2,4]triazine, oxepane, thiepane, azepane, [1,3]diaz-
epane, [1,4]diazepane, [1,4]oxazepane, [1,4]thiazepanel,
azocane, 3-azabicyclo P.1.0]hexane, octahydrocyclopenta
[b]pyrrole, octahydrocyclopenta[c]pyrrole, 2-azaspiro[4. 4]
nonane, 7-azabicyclo[2. 2.1]heptane, 2,7-diazaspiro[4. 4]
nonane, octahydropyrroloP, 4-b]pyrrole, 6,7-dihydro-5H-
pyrrolo[2, 1-c][1,2,4]triazole, imidazo[2, 1-b]thiazole, 6,7-
dihydro-5H-thiazoloP, 2-a]pyrimidine, benzofuran,
is obenzo furan, benzothiophene (benzo [b]thiophene), I H-in-
dole, 2,3-dihydro- IH-indole, octahydroindole, 2H-isoindole,
octahydroisoindole, benzo[1, 3]dioxole, benzoxazole, benz-
thiazole, IH-benzimidazole, imidazo[1, 2-a]pyridine, [1,2,4]
triazolo[4, 3-a]pyridine, chroman, isochroman, thiochroman,
benzo[1, 4]dioxane, 3,4-dihydro-2H-benzo[1, 4]oxazine, 3,4-
dihydro-2H-benzo[1, 4]thiazine, 2-azaspiro[4. 5]decane,
3-azabicyclo P.2.2]nonane, quinoline, 1,2,3,4-tetrahydro-
quinoline, 5,6,7,8-tetrahydroquinoline, isoquinoline, 1,2,
3,4, -tetrahydroisoquinoline, 5,6,7,8-tetrahydroisoquinoline,
2,7-diazaspiro[4. 5]decane, 2,8-diazaspiro[4. 5]decane, cin-
noline, quinazoline, quinoxaline, phthalazine and [1,8]naph-
thyridine may be mentioned, which can all be unsubstituted
or substituted in any suitable positions as specified in the
definition of the respective group in the compounds of the
formula I, wherein the given degree ofunsaturation in by way
of example only, and in the individual groups also ring sys-
tems with a higher or lower degree of saturation, or hydroge-
nation, or of unsaturation can be present as specified in the
definition of the group.

As mentioned, the heterocyclic groups can be bonded via
any suitable ring atom. For example, among others can an
oxetane and a thietane ring be bonded via positions 2 and 3, an
azetidine ring via positions I, 2 and 3, a furan ring, a tetrahy-
dro furan ring, a thiophene ring and a tetrahydrothiophene via
positions 2 and 3, a pyrrole ring and a pyrrolidine ring via
positions I, 2 and 3, an isoxazole ring and an isothiazole ring
via positions 3, 4 and 5, a pyrazole ring via positions I, 3, 4
and 5, an oxazole ring and a thiazole ring via positions 2, 4 and
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5, an imidazole ring and an imidazolidine ring via positions I,
2, 4 and 5, a IH-tetrazole ring via positions I and 3, a tetrahy-
dropyran and a tetrahydrothiopyran ring via positions 2, 3 and

4, a 1,4-dioxane ring via position 2, a pyridine ring via posi-
tions 2, 3 and 4, a piperidine ring via positions I, 2, 3 and 4,
a morpholine ring and a thiomorpholine ring via positions 2,
3 and 4, a piperazine ring via positions I and 2, a pyrimidine
ring via positions 2, 4 and 5, a pyrazine ring via position 2, an
azepane ring via positions I, 2, 3 and 4, a 3-azabicyclo [3.1.0]
hexane ring via positions 3 and 6, an octahydrocyclopenta[b]
pyrrole and an octahydrocyclopenta[c]pyrrole ring via posi-
tion I, a 2-azaspiro[4. 4]nonane ring via position 2, a
7-azabicyclo[2. 2.1]heptane ring via position 7, an octahydro-
pyrrolo[3, 4-b]pyrrole ring via positions I and 5, a 6,7-dihy-
dro-5H-pyrrolo[2, 1-c][1,2,4]triazole ring via position 3, an
imidazo[2, 1-b]thiazole ring via positions 2, 5 and 6, a 6,7-
dihydro-5H-thiazolo[3, 2-a]pyrimidine via position 3, a ben-
zofuran ring and a benzothiophene ring via positions 2, 3, 4,
5, 6 and 7, a I H-indole ring, a 2,3-dihydro-l H-indole and an
octahydroindole ring via positions I, 2, 3, 4, 5, 6 and 7, a
benzo[1, 3]dioxole ring via positions 4, 5, 6 and 7, a benzox-
azole ring and a benzthiazole ring via positions 2, 4, 5, 6 and
7, a I H-benzimidazole ring via positions I, 2, 4, 5, 6 and 7, an
imidazo[1, 2-a]pyridine ring via positions 2 and 3, a [1,2,4]
triazolo[4, 3-a]pyridine ring via position 3, a benzo[1, 4]diox-
ane ring via positions 5, 6, 7 and 8, a 3-azabicyclo[3. 2.2]
nonane ring via position 3, a quinoline ring via positions 2, 3,
4, 5, 6, 7 and 8, a 1,2,3,4-tetrahydroquinoline ring via posi-
tions I, 5, 6, 7 and 8, a 5,6,7,8-tetrahydroquinoline via posi-
tions 2, 3 and 4, an isoquinoline ring via positions I, 3, 4, 5, 6,
7 and 8, a 1,2,3,4-tetrahydroisoquinoline ring via positions 2,
5, 6, 7 and 8, a 5,6,7,8-tetrahydroisoquinoline ring via posi-
tions I, 3, 4 and 5, a 2,7-diazaspiro[4. 5]decane ring via posi-
tions 2 and 7, a 2,8-diazaspiro[4. 5]decane ring via positions 2
and 8, for example, wherein the resulting residues of the
heterocyclic groups can all be unsubstituted or substituted in
any suitable positions as specified in the definition of the
respective group in the compounds of the formula I.

Halogen is fluorine, chlorine, bromine or iodine. In one
embodiment of the invention, in any of its occurrences halo-
gen is fluorine, chlorine or bromine, in another embodiment
fluorine or chlorine, in another embodiment fluorine, in
another embodiment chorine, where all occurrences of halo-
gen are independent of each other.

An oxo group, i.e. a doubly bonded oxygen atom, when
bonded to a carbon atom, replaces two hydrogen atoms on a
carbon atom of the parent system. Thus, if a CH~ group is
substituted by oxo, it becomes a carbonyl group (C(O),
C 0).Oxo groups can also occur on sulfur atoms, such as on
ring sulfur atoms in saturated and partially unsaturated het-
erocycles in which generally, besides a ring sulfur atom, also
an S(O) group (S( 0)) and an S(O)~ group (S( O)~) canbe
present as hetero ring members. An oxo group cannot occur as
a substituent on a carbon atom in an aromatic ring such as in
a phenyl group.

The present invention comprises all stereoisomeric forms
of the compounds of the formula I, for example all enanti-
omers and diastereomers including cis/trans isomers. The
invention likewise comprises mixtures of two or more stere-
oisomeric forms, for example mixtures of enantiomers and/or
diastereomers including cis/trans isomers, in all ratios. Asym-
metric centers contained in the compounds of the formula I,
for example the carbon atom in position 2 ofthe chroman ring
system or in unsubstituted or substituted alkyl groups, can all
independently of each other have S configuration or R con-
figuration. The invention relates to enantiomers, both the
levorotatory and the dextrorotatory antipode, in enantiomeri-
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cally pure form and essentially enantiomerically pure form,
for example with a molar ratio ofthe two enantiomers of98:2,
or 99:I, or greater, and in the form of their racemate, i.e. a
mixture of the two enantiomers in molar ratio of I:I, and in
the form ofmixtures of the two enantiomers in all ratios. The
invention likewise relates to diastereomers in the form ofpure
and essentially pure diastereomers and in the form of mix-
tures of two or more diastereomers in all ratios. The invention
also comprises all cis/trans isomers of the compounds of the
formula I in pure form and essentially pure form, for example
with a molar ratio of the cis/trans isomers of 98:2, or 99:I, or
greater, and in the form of mixtures of the cis isomer and the
trans isomer in all ratios. Cis/trans isomerism can occur in
substituted rings. The preparation of individual stereoiso-
mers, if desired, can be carried out by resolution of a mixture
according to customary methods, for example, by chroma-
tography or crystallization, or by use of stereochemically
uniform starting compounds in the synthesis, or by stereose-
lective reactions. Optionally, before a separation of stereoi-
somers a derivatization can be carried out. The separation of
a mixture of stereoisomers can be carried out at the stage of
the compound of the formula I or at the stage of an interme-
diate in the course ofthe synthesis. For example, in the case of
a compound of the formula I containing an asymmetric center
the individual enantiomers can be prepared by preparing the
racemate of the compound of the formula I and resolving it
into the enantiomers by high pressure liquid chromatography
on a chiral phase according to standard procedures, or resolv-
ing the racemate of any intermediate in the course of its
synthesis by such chromatography or by crystallization of a
salt thereof with an optically active amine or acid and con-
verting the enantiomers of the intermediate into the enantio-
meric forms of the final compound of the formula or by
performing an enantioselective reaction in the course of the
synthesis. The invention also comprises all tautomeric forms
of the compounds of the formula I.

If the compounds of the formula I comprise one or more
acidic or basic groups for example basic heterocyclic groups,
the corresponding physiologically or toxicologically accept-
able salts are also included in the invention, especially the
pharmaceutically acceptable salts. The compounds of the
formula I may thus be deprotonated on an acidic group and be
used for example as alkali metal salts, for example sodium or
potassium salts, or as ammonium salts, for example as salts
with ammonia or organic amines or amino acids. Compounds
of the formula I comprising at least one basic group may also
be prepared and used in the form of their acid addition salts,
for example in the form of pharmaceutically acceptable salts
with inorganic acids and organic acids, such as salts with
hydrochloric acid and thus be present in the form of the
hydrochlorides, for example. Salts can in general be prepared
from acidic andbasic compounds of the formula I by reaction
with an acid or base in a solvent or diluent according to
customary procedures. If the compounds of the formula I
simultaneously contain an acidic and a basic group in the
molecule, the invention also includes internal salts (betaines,
zwitterions) in addition to the salt forms mentioned. The
present invention also comprises all salts of the compounds of
the formula I which, because of low physiological tolerabil-
ity, are not directly suitable for use as a pharmaceutical, but
are suitable as intermediates for chemical reactions or for the
preparation of physiologically acceptable salts, for example
by means of anion exchange or cation exchange.

In one embodiment of the invention, an aromatic hetero-
cycle representing the group Ar comprises I or 2 identical or
different ring heteroatoms which are selected from the series
consisting of nitrogen and sulfur. In another embodiment, an
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aromatic heterocycle representing Ar is a 5-membered het-
erocycle which comprises I or 2 identical or different ring
heteroatoms which are selected from the series consisting of
nitrogen and sulfur, in another embodiment I ring heteroatom
which is a sulfur atom, or it is a 6-membered heterocycle
which comprises I or 2 ring heteroatoms which are nitrogen
atoms. In another embodiment, an aromatic heterocycle rep-
resenting Ar is selected from the series consisting of
thiophene, thiazole, pyridine, pyridazine, pyrimidine and
pyrazine, in another embodiment from the series consisting of
thiophene, pyridine, pyridazine, pyrimidine and pyrazine, in
another embodiment from the series consisting of thiophene,
pyridine, pyrimidine and pyrazine, in another embodiment
from the series consisting of thiophene, pyridine and pyra-
zine, in another embodiment from the series consisting of
pyridine and pyrazine, in another embodiment from the series
consisting of thiophene and pyridine, in another embodiment
it is thiophene, and in another embodiment is pyridine, which
heterocycles are all unsubstituted or substituted as indicated.
In one embodiment of the invention, Ar is phenyl which is
unsubstituted or substituted by one or more identical or dif-
ferent substituents Rl, in another embodiment Ar is a 5-mem-
bered or 6-membered aromatic heterocycle which is unsub-
stituted or substituted by one or more identical or different
substituents Rl. In one embodiment of the invention, the
number of substituents Rl which can be present in the group
Ar is I, 2 or 3, in another embodiment it is I or 2, in another
embodiment it is 1.

The double bond which is present in the mono-unsaturated
ring which can be formed by two substituents Rl bonded to
adjacent ring carbon atoms in Ar together with the carbon
atoms carrying them, is present between the said two adjacent
ring carbon in the aromatic ring Ar which are common to the
ring Ar and the ring formed by the two groups Rl, and
because of the rules of nomenclature for fused rings is
regarded as a double bond present in both rings. The case that
two groups Rl bonded to adjacent carbon atoms in Ar
together with the carbon atoms carrying them form a 5-mem-
bered to 7-membered mono-unsaturated ring, can in other
terms be regarded as two groups Rl together forming a diva-
lent residue comprising a chain of 3 to 5 atoms of which 0, I
or 2 are identical or different heteroatoms selected from the
series consisting of nitrogen, oxygen and sulfur, the terminal
atoms of which, which are bonded to the two adjacent ring
carbon atoms in Ar, are separated from each other by I to 3
atoms. Examples of such divalent residues, from any one or
more ofwhich two groups RI bonded to adjacent ring carbon
atoms in Ar are selected in one embodiment of the invention,
are the residues CH2 CH2 CH2, MH2MH2

2 2 2 0 2 2 0 2 20, OMH2M, MMH2MH2M
OMH2 CH2 CH2 0 ) NHMH2MH20, OMH2MH2 NH, S CH2 CH2 NH

and NHMH2MH2 S,which can all be substituted
on carbon atoms and nitrogen atoms by substituents selected
from the series consisting of fluorine and (C, -C4)-alkyl, for
example fluorine and methyl, and can thus also be present, for
example, as the divalent residues ~ CF2~, 0~
(CH3)2 0 N(CH3) CH2~H2~

OMH2 CH2 N(CH3) ) SMH2MH2 N
(CH3) and N(CH3) CH2 CH2 S . In one embodi-
ment of the invention, the ring which can be formed by two
groups Rl bonded to adjacent ring carbon atoms in Ar
together with the carbon atoms carrying them, is a 5-mem-
bered or 6-membered, in another embodiment a 5-membered,
in another embodiment a 6-membered ring. In one embodi-
ment of the invention, the number of substituents selected
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from the series consisting of fluorine and (C, -C4)-alkyl,
which can be present in a ring formed by two groups Rl
bonded to adjacent ring carbon atoms in Ar together with the
carbon atoms carrying them, is I, 2 or 3, in another embodi-
ment I or 2, in another embodiment 1. In one embodiment of
the invention, substituents which can be present in a ring
formed by two groups Rl bonded to adjacent ring carbon
atoms in Ar together with the carbon atoms carrying them, are
fluorine substituents, and in another embodiment they are

(C, -C4)-alkyl substituents, for example methyl substituents,
and in another embodiment are substituents in such a ring
bonded to a ring nitrogen atom selected from the series con-
sisting of (C, -C4)-alkyl.

In one embodiment of the invention, Rl is selected from
the series consisting of halogen, (C,-C6)-alkyl, (C3-C7)-cy-
cloalkyl, (C -C )-cycloalkyl-(C, -C )-alkyl-, HO, (C,-C6)-
alkyl-O, (C3-C7)-cycloalkyl-0 and (C3-C7)-cycloalkyl-
(C, -C4)-alkyl-O, in another embodiment from the series
consisting of halogen, (C, -C6)-alkyl, HO and (C,-C6)-
alkyl-O, in another embodiment from the series consisting
of halogen, (C, -C6)-alkyl and (C,-C6)-alkyl-O, in another
embodiment from the series consisting of halogen and (C, -

C6)-alkyl, in another embodiment from the series consisting

of halogen, in another embodiment from the series consisting
of (C,-C6)-alkyl, in another embodiment from the series con-
sisting of halogen, (C, -C6)-alkyl, (C3-C7)-cycloalkyl, (C3-
C )-cycloalkyl-(C, -C )-alkyl-, HO, (C, -C6)-alkyl-O
(C3 C7)-cycloalkyl-O, (C3-C7)-cycloalkyl-(C, -C4)-alkyl-
0 and (C,-C6)-alkyl-S(0), in another embodiment from
the series consisting of halogen, (C, -C6)-alkyl, HO, (C, -

C6)-alkyl-0 and (C,-C6)-alkyl-S(0), in another
embodiment from the series consisting of halogen, (C,-C,)-
alkyl, (C,-C6)-alkyl-O and (C,-C6)-alkyl-S(0), and in
all these embodiment two groups Rl bonded to adjacent
carbon atoms in Ar, together with the carbon atoms carrying
them, can form a 5-membered to 7-membered mono-unsat-
urated ring which comprises 0, I or 2 identical or different
ring heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur, and which is unsubstituted or substi-
tuted by one or more identical or different substituents
selected from the series consisting of fluorine and (C,-C4)-
alkyl. In another embodiment, Rl is selected from the series
consisting of halogen, (C,-C6)-alkyl, (C3-C7)-cycloalkyl,
(C3 C7)-cycloalkyl-(C, -C4)-alkyl-, phenyl, Hetl, HO

(C, -C6)-alkyl-O, (C3-C7)-cycloalkyl-O, (C3-C7)-cy-
cloalkyl-(C, -C4)-alkyl-O, phenyl-O, Hetl-0 and

(C,-C6)-alkyl-S(0), in another embodiment from the
series consisting of halogen, (C, -C6)-alkyl, (C3-C7)-cy-
cloalkyl, (C3-C7)-cycloalkyl-(C, -C4)-alkyl-, HO, (C,-C6)-
alkyl-O, (C3-C7)-cycloalkyl-0 and (C3-C7)-cycloalkyl-
(C, -C4)-alkyl-O, in another embodiment from the series
consisting of halogen, (C, -C6)-alkyl. HO and (C,-C6)-
alkyl-O, in another embodiment from the series consisting
of halogen, (C, -C6)-alkyl and (C,-C6)-alkyl-O, in another
embodiment from the series consisting of halogen and (C, -

C6)-alkyl, in another embodiment from the series consisting

of halogen, in another embodiment from the series consisting
of (C,-C6)-alkyl, in another embodiment from the series con-
sisting of halogen, (C, -C6)-alkyl, (C3-C7)-cycloalkyl, (C3-
C )-cycloalkyl-(C, -C )-alkyl-, HO, (C, -C6)-alkyl-O
(C3 C7)-cycloalkyl-O, (C3-C7)-cycloalkyl-(C, -C4)-alkyl-
0 and (C,-C6)-alkyl-S(0), in another embodiment from
the series consisting of halogen, (C, -C6)-alkyl, HO, (C, -

C6)-alkyl-0 and (C,-C6)-alkyl-S(0), in another
embodiment from the series consisting of halogen, (C,-C6)-
alkyl, (C, -C6)-alkyl-O and (C, -C6)-alkyl-S(0) . In one
embodiment, substituents Rl which are bonded to a ring
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nitrogen atom in Ar, such as in the case of a pyrrole, pyrazole
or imidazole ring representing Ar, are selected from the series
consisting of (C, -Cc)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cy-
cloalkyl-(C, -C4)-alkyl-, phenyl and Het I, in another embodi-
ment from the series consisting of (C, -Cc)-alkyl.

In one embodiment of the invention, a (C, -Cc)-alkyl group
which represents Rl or is present in the groups (C, -Cc)-alkyl-
0 and (C, -Cc)-alkyl-S(O) representing Rl, is a (C,-C4)-
alkyl group, in another embodiment a (C,-C3)-alkyl group, in
another embodiment a (C, -C~)-alkyl group, in another
embodiment a methyl group. In one embodiment ofthe inven-

tion, a (C3-C7)-cycloalkyl group which represents Rl or is
present in Rl, is a (C3-Cc)-cycloalkyl group, in another
embodiment a (C3-C4)-cycloalkyl group, in another embodi-
ment a cyclopropyl group.

Examples of groups Ar including the optional substituents

Rl, from any one or more of which Ar is selected in one
embodiment of the invention, are phenyl, i.e. unsubstituted
phenyl, thiophen-2-yl, thiophen-3-yl, pyridin-2-yl, pyridin-
3-yl, pyridin-4-yl, pyrazin-2-yl, 2-fluoro-phenyl, 3-fluoro-
phenyl, 4-fluoro-phenyl, 2-chloro-phenyl, 3-chloro-phenyl,
4-chloro-phenyl, 2-methyl-phenyl (o-tolyl), 3-methyl-phenyl
(m-tolyl), 4-methyl-phenyl (p-tolyl), 2-ethyl-phenyl, 3-ethyl-
phenyl, 4-ethyl-phenyl, 2-methoxy-phenyl, 3-methoxy-phe-
nyl, 4-methoxy-phenyl, 2-ethoxy-phenyl, 3-ethoxy-phenyl,
4-ethoxy-phenyl, 2-propoxy-phenyl, 3-propoxy-phenyl,
4-propoxy-phenyl, 2-isopropoxy-phenyl, 3-isopropoxy-phe-
nyl, 4-isopropoxy-phenyl, 2,3-difluoro-phenyl, 2,4-difluoro-

phenyl, 2,5-difluoro-phenyl, 2,6-difluoro-phenyl, 3,4-dif-
luoro-phenyl, 3,5-difluoro-phenyl, 2,3-dichloro-phenyl, 2,4-
dichloro-phenyl, 2,5-dichloro-phenyl, 2,6-dichloro-phenyl,

3,4-dichloro-phenyl, 3,5-dichloro-phenyl, 2-chloro-3-
fluoro-phenyl, 2-chloro-4-fluoro-phenyl, 2-chloro-5-fluoro-
phenyl, 2-chloro-6-fluoro-phenyl, 3-chloro-2-fluoro-phenyl,
3-chloro-4-fluoro-phenyl, 3-chloro-5-fluoro-phenyl,
4-chloro-2-fluoro-phenyl, 4-chloro-3-fluoro-phenyl,
5-chloro-2-fluoro-phenyl, 2,3-dimethyl-phenyl, 2,4-dim-
ethyl-phenyl, 2,5-dimethyl-phenyl, 2,6-dimethyl-phenyl,

3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl, 2-fluoro-3-me-
thyl-phenyl, 2-fluoro-4-methyl-phenyl, 2-fluoro-5-methyl-

phenyl, 2-fluoro-6-methyl-phenyl, 3-fluoro-2-methyl-phe-
nyl, 3-fluoro-4-methyl-phenyl, 3-fluoro-5-methyl-phenyl,
4-fluoro-2-methyl-phenyl, 4-fluoro-3-methyl-phenyl,
5-fluoro-2-methyl-phenyl, 2-chloro-3-methyl-phenyl,
2-chloro-4-methyl-phenyl, 2-chloro-5-methyl-phenyl,
2-chloro-6-methyl-phenyl, 3-chloro-2-methyl-phenyl,
3-chloro-4-methyl-phenyl, 3-chloro-5-methyl-phenyl,
4-chloro-2-methyl-phenyl, 4-chloro-3-methyl-phenyl,
5-chloro-2-methyl-phenyl, 2-fluoro-3-methoxy-phenyl,
2-fluoro-4-methoxy-phenyl, 2-fluoro-5-methoxy-phenyl,
2-fluoro-6-methoxy-phenyl, 3-fluoro-2-methoxy-phenyl,
3-fluoro-4-methoxy-phenyl, 3-fluoro-5-methoxy-phenyl,
4-fluoro-2-methoxy-phenyl, 4-fluoro-3-methoxy-phenyl,
5-fluoro-2-methoxy-phenyl, 2-methoxy-3-methyl-phenyl,
2-methoxy-4-methyl-phenyl, 2-methoxy-5-methyl-phenyl,
2-methoxy-6-methyl-phenyl, 3-methoxy-2-methyl-phenyl,
3-methoxy-4-methyl-phenyl, 3-methoxy-5-methyl-phenyl,
4-methoxy-2-methyl-phenyl, 4-methoxy-3-methyl-phenyl,
5-methoxy-2-methyl-phenyl, 3-fluoro-thiophen-2-yl,
4-fluoro-thiophen-2-yl, 5-fluoro-thiophen-2-yl, 2-fluoro-
thiophen-3-yl, 4-fluoro-thiophen-3-yl, 5-fluoro-thiophen-3-

yl, 3-chloro-thiophen-2-yl, 4-chloro-thiophen-2-yl,
5-chloro-thiophen-2-yl, 2-chloro-thiophen-3-yl, 4-chloro-
thiophen-3-yl, 5-chloro-thiophen-3-yl, 3-methyl-thiophen-
2-yl, 4-methyl-thiophen-2-yl, 5-methyl-thiophen-2-yl, 2-me-
thyl-thiop hen-3-yl, 4-methyl-thiophen-3-yl, 5-methyl-
thiophen-3-yl, 3-fluoro-pyridin-2-yl, 4-fluoro-pyridin-2-yl,
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5-fluoro-pyridin-2-yl, 6-fluoro-pyridin-2-yl, 2-fluoro-pyri-
din-3-yl, 4-fluoro-pyridin-3-yl, 5-fluoro-pyridin-3-yl,
6-fluoro-pyridin-3-yl, 2-fluoro-pyridin-4-yl, 3-fluoro-pyri-
din-4-yl, 3-chloro-pyridin-2-yl, 4-chloro-pyridin-2-yl,
5-chloro-pyridin-2-yl, 6-chloro-pyridin-2-yl, 2-chloro-pyri-
din-3-yl, 4-chloro-pyridin-3-yl, 5-chloro-pyridin-3-yl,
6-chloro-pyridin-3-yl, 2-chloro-pyridin-4-yl, 3-chloro-pyri-
din-4-yl, 3-methyl-pyridin-2-yl, 4-methyl-pyridin-2-yl,
5-methyl-pyridin-2-yl, 6-methyl-pyridin-2-yl, 2-methyl-py-
ridin-3-yl, 4-methyl-pyridin-3-yl, 5-methyl-pyridin-3-yl,
6-methyl-pyridin-3-yl, 2-methyl-pyridin-4-yl, 3-methyl-py-
ridin-4-yl, 3-methoxy-pyridin-2-yl, 4-methoxy-pyridin-2-yl,
5-methoxy-pyridin-2-yl, 6-methoxy-pyridin-2-yl, 2-meth-
oxy-pyridin-3-yl, 4-methoxy-pyridin-3-yl, 5-methoxy-pyri-
din-3-yl, 6-methoxy-pyridin-3-yl, 2-methoxy-pyridin-4-yl,
3-methoxy-pyridin-4-yl.

In one embodiment of the invention, the group R2 is
selected from the series consisting of R5-N(R6)-C(O) and
R5-N(R6)-CH~, and in another embodiment from the
series consisting ofR7-C(O) NH CH~ and R7-S(O)~
NH~H~ . In another embodiment of the invention, the
group R2 is the group R5-N(R6)-C(O), and respective
compounds are designated as compounds ofthe formula Ia. In
another embodiment of the invention, the group R2 is the
group R5-N(R6)-CH~, and respective compounds are des-
ignated as compounds of the formula Ib. In another embodi-
ment of the invention, the group R2 is the group R7-C(O)
NH~H~, and respective compounds are designated as
compounds of the formula Ic. In another embodiment of the
invention, the group R2 is the group R7-S(O)~ NH

CH2, and respective compounds are designated as com-
pounds of the formula Id.

O~s
C(Oi—N(R6i —R(6 I

N~zX R3
R4

O~s
CHp —N(R6i —R(6i

N~zX &
R4

Ib

Ic

s
CHp —NH —C(0i—R7

N~jX
R4

s
CHp —NH —S(Oip —R7

N~zX
R4

The groups Ar, R3, R4, R5, R6 and R7 in the compounds of
the formulae Ia, Ib, Ic and Id are defined as in the compounds
of the formula I,

In one embodiment of the invention, the group R2 is
bonded in ring position 5 of the thiazole ring system and the
group R3 is bonded in position 4 of the thiazole ring system,
and respective compounds are designated as compounds of
the formula Ie. In another embodiment of the invention, the
group R3 is bonded in ring position 5 of the thiazole ring
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system and the group R2 is bonded in position 4 of the
thiazole ring system, and respective compounds are desig-
nated as compounds of the formula If.

Ie

thiazole ring system and is the group R7-C(O) NH

CHn, and the group R3 is bonded in ring position 5 of the
thiazole ring system, and respective compounds are desig-
nated as compounds of the formula Io. In another embodi-
ment of the invention, the group R2 is bonded in ring position
4 of the thiazole ring system and is the group R7-S(O)n
NH~Hn, and the group R3 is bonded in ring position 5 of
the thiazole ring system, and respective compounds are des-

ignated as compounds of the formula Ip.
10

~S
xu

Ig

~S
C(Oi—N(R6 i—R(5 I

N

R4

The groups Ar, R2, R3 and R4 in the compounds of the
formulae Ie and If are defined as in the compounds of the
formula I.

In one embodiment of the invention, the group R2 is
bonded in ring position 5 of the thiazole ring system and the

group R3 is bonded in position 4 of the thiazole ring system,
and the group R2 is selected from the series consisting of
R5-N(R6)-C(O) and RS-N(R6)-CHn, and in another
embodiment from the series consisting of R7-C(O) NH

CHn and R7-S(O)n NH~Hn . In another embodi-
ment of the invention, the group R2 is bonded in ring position
4 of the thiazole ring system and the group R3 is bonded in

position 5 of the thiazole ring system, and the group R2 is
selected from the series consisting of R5-N(R6)-C(O) and
RS-N(R6)-CHn, and in another embodiment from the
series consisting ofR7-C(O) NH CHn and R7-S(O)n
NH CHn . In another embodiment of the invention, the
group R2 is bonded in ring position 5 of the thiazole ring
system and is the group RS-N(R6)-C(O), and the group R3
is bonded in ring position 4 of the thiazole ring system, and
respective compounds are designated as compounds of the
formula Ig. In another embodiment of the invention, the
group R2 is bonded in ring position 5 of the thiazole ring
system and is the group RS-N(R6)-CHn, and the group R3
is bonded in ring position 4 of the thiazole ring system, and
respective compounds are designated as compounds of the
formula Ih. In another embodiment of the invention, the
group R2 is bonded in ring position 5 of the thiazole ring
system and is the group R7-C(O) NH CHn, and the
group R3 is bonded in ring position 4 of the thiazole ring
system, and respective compounds are designated as com-
pounds of the formula Ij. In another embodiment of the inven-

tion, the group R2 is bonded in ring position 5 of the thiazole
ring system and is the group R7-S(O)n NH~Hn, and
the group R3 is bonded in ring position 4 of the thiazole ring
system, and respective compounds are designated as com-
pounds of the formula Ik. In another embodiment of the
invention, the group R2 is bonded in ring position 4 of the
thiazole ring system and is the group RS-N(R6)-C(O), and
the group R3 is bonded in ring position 5 of the thiazole ring
system, and respective compounds are designated as com-
pounds of the formula Im. In another embodiment of the
invention, the group R2 is bonded in ring position 4 of the
thiazole ring system and is the group RS-N(R6)-CHn, and
the group R3 is bonded in ring position 5 of the thiazole ring
system, and respective compounds are designated as com-
pounds of the formula In. In another embodiment of the
invention, the group R2 is bonded in ring position 4 of the
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Hl

~S
CHq —N(R6i —R(5i

N

R4

CH1—NH —C(0i—R7
N

R4

R3

CHq —NH —S(0i1—R7
N

R4

R3

Im

C(oi—N(R6i —R(si

In

CH1—N(R6i —R(5i

Io

~S
R)

R4

CH1 —NH —C(0i—R7

Ip

~S
R~

R4

CH1 —NH —S(Oi1—R7
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The groups Ar, R3, R4, R5, R6 and R7 in the compounds of

the formulae Ig, Ih, Ij, Ik, Im, In, Io and Ip are defined as in the
compounds of the formula I.

In one embodiment of the invention, the group R3 is
selected from the series consisting of hydrogen, halogen and

(C,-C4)-alkyl, in another embodiment from the series con-
sisting of hydrogen and halogen, in another embodiment from
the series consisting of hydrogen, fluorine and chlorine, in
another embodiment from the series consisting of hydrogen
and (C,-C4)-alkyl, and in another embodiment R3 is hydro-
gen. In one embodiment of the invention, a (C,-C4)-alkyl
group representing R3 or present in R3 is (C,-C~)-alkyl, in
another embodiment it is methyl, wherein alkyl groups
including methyl groups can also be substituted by one or
more fluorine substituents and, for example, trifluoromethyl
groups be present, as applies to alkyl groups in general.

As indicated above, in the free binding sites ofthe chroman
ring, i.e. binding sites in positions 2, 3, 4, 5, 7 and 8 of the
chroman ring system which are not occupied by bonds within
the ring or the bond to the group Ar, hydrogen atoms or
substituents selected from the series consisting of halogen,

(C,-C4)-alkyl and (C, -C4)-alkyl-O can be present which
represent groups R4. In one embodiment of the invention, in
the free binding site in position 2 of the chroman ring system,
i.e. the free binding site of the ring carbon atom which carries
the group Ar, a hydrogen atom is present, and in the free
binding sites in positions 3, 4, 5, 7 and 8 of the chroman ring
system hydrogen atoms or substituents selected from the
series consisting of halogen, (C,-C4)-alkyl and (C,-C4)-
alkyl-0 are present. In another embodiment of the inven-

tion, in the free binding sites in positions 2, 3 and 4 of the
chroman ring system hydrogen atoms are present, and in the
free binding sites in positions 5, 7 and 8 of the chroman ring
system hydrogen atoms or substituents selected from the
series consisting of halogen, (C,-C4)-alkyl and (C,-C4)-
alkyl-0 are present. In another embodiment of the inven-

tion, in the free binding sites in positions 2 and 5 of the
chroman ring system hydrogen atoms are present, and in the
free binding sites in positions 3, 4, 7 and 8 ofthe chroman ring
system hydrogen atoms or substituents selected from the
series consisting of halogen, (C,-C4)-alkyl and (C,-C4)-
alkyl-0 are present. In another embodiment of the inven-

tion, in the free binding sites in positions 2, 5, 7 and 8 of the
chroman ring system hydrogen atoms are present, and in the
free binding sites in positions 3 and 4 of the chroman ring
system hydrogen atoms or substituents selected from the
series consisting of halogen, (C,-C4)-alkyl and (C,-C4)-
alkyl-0 are present. In one embodiment, the number of
groups R4 which are different from hydrogen, i.e. the number
of substituents R4 which are selected from halogen, (C,-C4)-
alkyl and (C,-C4)-alkyl-O, is 3, in another embodiment it is
2, in another embodiment it is I, and in another embodiment
it is 0, and in the latter embodiment thus no groups R4 which
are different from hydrogen are present in the chroman ring
system, and hydrogen atoms are present in all its free binding
sites. In one embodiment. R4 is hydrogen or one or more
identical or different substituents selected from the series
consisting of halogen and (C,-C4)-alkyl, in another embodi-
ment R4 is hydrogen or one or more identical or different
substituents selected from the series consisting of fluorine,
chlorine and (C, -C4)-alkyl. In one embodiment. R4 in the free
binding sites in positions 2, 3 and 4 of the chroman ring
system is hydrogen or one or more identical or different
substituents selected from the series consisting of fluorine
and (C, -C4)-alkyl, in another embodiment R4 in the free
binding sites in positions 2, 3 and 4 of the chroman ring
system is hydrogen or one or more identical or different
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substituents selected from the series consisting of (C,-C4)-
alkyl, and R4 in the free binding sites in positions 5, 7 and 8
of the chroman ring system is hydrogen or one or more
identical or different substituents selected from the series
consisting ofhalogen, (C,-C4)-alkyl and (C, -C4)-alkyl-O
in another embodiment R4 in the free binding sites in posi-
tions 5, 7 and 8 ofthe chroman ring system is hydrogen or one
or more identical or different substituents selected from the
series consisting of halogen and (C, -C4)-alkyl, in another
embodiment R4 in the free binding sites in positions 5, 7 and
8 of the chroman ring system is hydrogen or one or more
identical or different substituents selected from the series
consisting ofhalogen. In one embodiment of the invention, a

(C, -C4)-alkyl group representing R4 or present in R4 is (C, -

C~)-alkyl, in another embodiment it is methyl.
In one embodiment of the invention, R5 and R6 are inde-

pendently of one another selected from the series consisting
ofhydrogen, (C, -C6)-alkyl, (C -C )-cycloalkyl, (Cp-C, p)-bi-
cycloalkyl and Het2, in another embodiment from the series
consisting of hydrogen, (C, -C6)-alkyl, (C3-C7)-cycloalkyl
and (Cp Cyp) bicycloalkyl, in another embodiment from the
series consisting of hydrogen, (C,-C6)-alkyl, (C3-C7)-cy-
cloalkyl and Het2, in another embodiment from the series
consisting of hydrogen, (C,-C6)-alkyl and (C3-C7)-cy-
cloalkyl, in another embodiment from the series consisting of
hydrogen and (C,-Cp)-alkyl, wherein in all these embodiment

(C, -C6)-alkyl is unsubstituted or substituted by one or more
identical or different substituents RIO, and (C3-C7)-cy-
cloalkyl, (Cp Cyp) bicycloalkyl and Het2 all are unsubsti-
tuted or substituted by one or more identical or different
substituents Rl I, or the groups R5 and R6, together with the
nitrogen atom carrying them, form a 4-membered to 10-mem-
bered, monocyclic or bicyclic, saturated or partially unsatur-
ated heterocycle which, in addition to the nitrogen atom car-
rying R5 and R6, comprises 0 or I further ring heteroatom
selected from the series consisting of nitrogen, oxygen and
sulfur, and which is unsubstituted or substituted by one or
more identical or different substituents R12. In another
embodiment ofthe invention. R5 and R6 are independently of
one another selected from the series consisting of hydrogen,

(Cy Cp) alkyl (C3 C7) cycloalkyl (Cp Cyp) bicycloalkyl
and Het2, in another embodiment from the series consisting
ofhydrogen, (C, -C6)-alkyl, (C3-C7)-cycloalkyl and (Cp Cyp-

bicycloalkyl, in another embodiment from the series consist-
ing of hydrogen, (C, -C6)-alkyl, (C3-C7)-cycloalkyl and Het2,
in another embodiment from the series consisting of hydro-
gen, (C, -C6)-alkyl and (C3-C7)-cycloalkyl, in another
embodiment from the series consisting ofhydrogen and (C, -

Cp)-alkyl, wherein in all these embodiment (C, -C6)-alkyl is
unsubstituted or substituted by one or more identical or dif-
ferent substituents RIO, and (C3-C7)-cycloalkyl, (Cp Cyp)-
bicycloalkyl and Het2 all are unsubstituted or substituted by
one or more identical or different substituents Rl l.

In one embodiment of the invention, one of the groups R5
and R6 is selected from the series consisting ofhydrogen and

(C, -C6)-alkyl, in another embodiment from the series con-
sisting of hydrogen and (C, -C4)-alkyl, in another embodi-
ment from the series consisting of hydrogen and methyl, and
in another embodiment is hydrogen, and the other of the
groups R5 and R6 is selected from the series consisting of
hydrogen, (C, -C6)-alkyl, (C3-C7)-cycloalkyl, (Cp-C, 6)-bicy-
cloalkyl and Het2, in another embodiment from the series
consisting of hydrogen, (C, -C6)-alkyl, (C3-C7)-cycloalkyl
and (Cp Cyp bicycloalkyl, in another embodiment from the
series consisting of hydrogen, (C,-C6)-alkyl, (C3-C7)-cy-
cloalkyl and Het2, in another embodiment from the series
consisting of hydrogen, (C,-C6)-alkyl and (C3-C7)-cy-
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cloalkyl, in another embodiment from the series consisting of
hydrogen and (C, -C6)-alkyl, wherein in all these embodiment

(C,-C6)-alkyl, (C,-C4)-alkyl and methyl representing R5 or
R6 is unsubstituted or substituted by one or more identical or
different substituents RI0, and (C3-C7)-cycloalkyl, (Cp Cy p)-
bicycloalkyl and Het2 all are unsubstituted or substituted by
one or more identical or different substituents Rl I, or the
groups R5 and R6, together with the nitrogen atom carrying
them, form a 4-membered to 10-membered, monocyclic or
bicyclic, saturated or partially unsaturated heterocycle which,
in addition to the nitrogen atom carrying R5 and R6, com-
prises 0 or I further ring heteroatom selected from the series
consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or dif-
ferent sub stituents R12. In another embodiment of the inven-

tion, one of the groups R5 and R6 is selected from the series
consisting ofhydrogen and (C, -Cp)-alkyl, in another embodi-
ment from the series consisting of hydrogen and (C,-C4)-
alkyl, in another embodiment from the series consisting of
hydrogen and methyl, and in another embodiment is hydro-
gen, and the other ofthe groups R5 and R6 is selected from the
series consisting of hydrogen, (C, -C6)-alkyl, (C3-C7)-cy-
cloalkyl, (Cp Cy p) bicycloalkyl and Het2, in another embodi-
ment from the series consisting of hydrogen, (C, -C6)-alkyl,
(C3 C7)-cycloalkyl and (Cp Cyp) bicycloalkyl, in another
embodiment from the series consisting of hydrogen, (C,-C6)-
alkyl, (C3-C7)-cycloalkyl and Het2, in another embodiment
from the series consisting of hydrogen, (C,-C6)-alkyl and

(C3 C7)-cycloalkyl, in another embodiment from the series
consisting of hydrogen and (C,-C6)-alkyl, wherein in all
these embodiment (C,-C6)-alkyl, (C, -C4)-alkyl and methyl
representing R5 or R6 is unsubstituted or substituted by one
or more identical or different substituents RI0, and (C3 C7)-
cycloalkyl, (Cp Cyp) bicycloalkyl and Het2 all are unsubsti-
tuted or substituted by one or more identical or different
substituents Rl l.

In one embodiment of the invention, one of the groups R5
and R6 is selected from the series consisting ofhydrogen and

(C,-C6)-alkyl, in another embodiment from the series con-
sisting of hydrogen and (C, -C4)-alkyl, in another embodi-
ment from the series consisting of hydrogen and methyl, and
in another embodiment is hydrogen, and the other of the
groups R5 and R6 is selected from the series consisting of
(Cy Cp) alkyl (C3 C7) cycloalkyl (Cp Cyp) bicycloalkyl
and Het2, in another embodiment from the series consisting
of (C, -C6)-alkyl, (C -C )-cycloalkyl and (Cp-C, p)-bicy-
cloalkyl, in another embodiment from the series consisting of
(C,-C6)-alkyl, (C3-C7)-cycloalkyl and Het2, in another
embodiment from the series consisting of (C, -C6)-alkyl and

(C3 C7)-cycloalkyl, in another embodiment from the series
consisting of (C, -C6)-alkyl, wherein in all these embodiment

(C,-C6)-alkyl, (C,-C4)-alkyl and methyl representing R5 or
R6 is unsubstituted or substituted by one or more identical or
different substituents RI0, and (C3-C7)-cycloalkyl, (Cp Cy p)-
bicycloalkyl and Het2 all are unsubstituted or substituted by
one or more identical or different substituents Rl I, or the
groups R5 and R6, together with the nitrogen atom carrying
them, form a 4-membered to 10-membered, monocyclic or
bicyclic, saturated or partially unsaturated heterocycle which,
in addition to the nitrogen atom carrying R5 and R6, com-
prises 0 or I further ring heteroatom selected from the series
consisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or dif-
ferent sub stituents R12. In another embodiment of the inven-

tion, one of the groups R5 and R6 is selected from the series
consisting ofhydrogen and (C, -Cp)-alkyl, in another embodi-
ment from the series consisting of hydrogen and (C,-C4)-
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alkyl, in another embodiment from the series consisting of
hydrogen and methyl, and in another embodiment is hydro-

gen, and the other of the groups R5 and R6 is selected from the
series consisting of (C,-C6)-alkyl, (C3-C7)-cycloalkyl, (Cp-

Cyp) bicycloalkyl and Het2, in another embodiment from the
series consisting of (C, -C6)-alkyl, (C3-C7)-cycloalkyl and

(Cp Cy p) bicycloalkyl, in another embodiment from the
series consisting of (C, -C6)-alkyl, (C3-C7)-cycloalkyl and
Het2, in another embodiment from the series consisting of
(C, -C6)-alkyl and (C3-C7)-cycloalkyl, in another embodi-
ment from the series consisting of (C,-C6)-alkyl, wherein in
all these embodiment (C, -C6)-alkyl, (C, -C4)-alkyl and
methyl representing R5 or R6 is unsubstituted or substituted

by one or more identical or different substituents RIO, and

(C3 C7)-cycloalkyl, (Cp Cyp) bicycloalkyl and Het2 all are
unsubstituted or substituted by one or more identical or dif-
ferent substituents Rl l.

In one embodiment of the invention, a (C, -Cp)-alkyl group
representing R5 or R6 is a (C, -C4)-alkyl group, in another
embodiment a (C, -C3)-alkyl group, in another embodiment a

(C, -C~)-alkyl group, in another embodiment any one or more
groups selected from the series consisting of butyl, propyl,
isopropyl, ethyl and methyl, for example selected from the
series consisting of methyl, ethyl and propyl, which are all
unsubstituted or substituted by one or more, for example I, 2
or 3, or I or 2, or I, identical or different substituents RIO,
which substituents can be present in any positions, for
example in position I and/or in position 2 of an ethyl group
representing R5 or R6, or in position I and/or in position 2
and/or in position 3 of a propyl group representing R5 or R6.

In one embodiment of the invention, the number of identi-
cal or different substituents R10 which are optionally present
in a (C, -C6)-alkyl group representing R5 or R6, is I, 2, 3 or 4,
in another embodiment it is I, 2 or 3, in another embodiment
it is I or 2, in another embodiment it is 1. In one embodiment,
the number of groups R14 representing substituents RIO,
which are optionally present in an (C, -C6)-alkyl group rep-
resenting R5 or R6 besides any other substituents RI0, is I or
2, in another embodiment it is I, in another embodiment it is
0 (zero), i.e., in the latter embodiment RIO is as defined, but
is not R14. In one embodiment, the number of oxo groups
representing substituents RI0, which are optionally present
in an (C,-C6)-alkyl group representing R5 or R6 besides any
other substituents RIO, is I or 2, in another embodiment it is
1.In one embodiment, the number ofgroups selected from the
series consisting of R16-N(R17)-C(O) . R19-0 C(O)
and R16-N(R17)-S(O)~-representing sub stituents RI 0,
which are optionally present in an (C, -C6)-alkyl group rep-
resenting R5 or R6 besides any other substituents RI0, is I or
2, in another embodiment it is 1.

In one embodiment of the invention, the number of identi-
cal or different substituents Rl I which are optionally present
in (C3-C7)-cycloalkyl, (Cp Cy p) bicycloalkyl and Het2
groups representing R5 or R6, is independently of each other
I, 2, 3 or 4, in another embodiment it is I, 2 or 3, in another
embodiment it is I or 2, in another embodiment it is 1.In one
embodiment, the number of groups R14 representing sub-
stituents Rl I, which are optionally present in (C3-C7)-cy-
cloalkyl, (Cp Cyp) bicycloalkyl and Het2 groups represent-
ing R5 or R6 besides any other substituents Rl I, is I or 2, in
another embodiment it is I, in another embodiment it is 0. In
one embodiment, the number of oxo groups representing
substituents Rl I, which are optionally present in (C3 C7)-
cycloalkyl, (Cp Cy p) bicycloalkyl and Het2 groups represent-
ing R5 or R6 besides any other substituents Rl I, is I or 2, in
another embodiment it is 1. In one embodiment, the number
of groups selected from the series consisting of R19-O~
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(0) (C,-C4)-alkyl-, R16-N(R17)-C(0), R19-0~
(0) and R16-N(R17)-S(0)~-representing sub stituents

Rl I, which are optionally present in (C3-C7)-cycloalkyl, (Cp-

Cy p) bicycloalkyl and Het2 groups representing R5 or R6
besides any other substituents Rl1, is I or 2, in another
embodiment it is 1.

The monocyclic or bicyclic heterocycle which can be
formed by the groups R5 and R6 together with the nitrogen
atom carrying them, which heterocycle is thus bonded via a
ring nitrogen atom, can be 4-membered, 5-membered, 10

6-membered, 7-membered, 8-membered, 9-membered or
10-membered. In one embodiment of the invention, this het-
erocycle is 5-membered to 10-membered, in another embodi-
ment it is 5-membered to 8-membered, in another embodi-
ment it is 5-membered or 6-membered. In one embodiment of
the invention, a monocyc lie heterocycle formed by the groups
R5 and R6 together with the nitrogen atom carrying them, is
4-membered, 5-membered, 6-membered or 7-membered, and
a bicyclic heterocycle formed by the groups R5 and R6
together with the nitrogen atom carrying them, is 6-mem-
bered, 7-membered, 8-membered, 9-membered or 10-mem-
bered. In one embodiment, a heterocycle formed by the
groups R5 and R6 together with the nitrogen atom carrying
them, is monocyclic, in another embodiment it is bicyclic.
The two cycles in a bicyclic heterocyclic group formed by the
groups R5 and R6 together with the nitrogen atom carrying
them, can be fused or form a bridged bicycle or a spirocycle.
In one embodiment, a heterocycle formed by the groups R5
and R6 together with the nitrogen atom carrying them, is
saturated or contains one double bond within the ring, in 30

another embodiment it is saturated. In one embodiment, the
further ring heteroatom which is optionally present in a het-
erocycle formed by the groups R5 and R6 together with the
nitrogen atom carrying them, is selected from the series con-
sisting ofnitrogen and oxygen, in another embodiment it is a 35

nitrogen atom, and in another embodiment it is an oxygen
atom. Examples ofheterocyclic groups, from any one or more
of which the heterocyclic groups formed by the groups R5
and R6 together with the nitrogen atom carrying them is
selected in one embodiment ofthe invention, are the groups of 40

the following formulae,

-continued
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in which the line crossed with the symbol ~ represents
the free bond via which the group is bonded. The bond origi-
nating at the substituent R12 which is depicted in these for-
mulae, which is not directed to a specific atom, indicates that
these heterocyclic groups are optionally substituted by one or
more identical or different substituents R12 which can be
present in any positions.

In one embodiment of the invention, the number of identi-
cal or different substituents R12 which are optionally present
in a heterocycle formed by R5 and R6 together with the
nitrogen atom carrying them, is I, 2, 3 or 4, in another
embodiment it is I, 2 or 3, in another embodiment it is I or 2,
in another embodiment it is 1. In one embodiment, the num-

ber of groups R14 representing substituents R12, which are
optionally present in a heterocycle formed by R5 and R6
together with the nitrogen atom carrying them besides any
other substituents R12, is I or 2, in another embodiment it is
I, in another embodiment it is 0. In one embodiment, the
number of oxo groups representing substituents R12, which
are optionally present in a heterocycle formed by R5 and R6
together with the nitrogen atom carrying them besides any
other substituents R12, is I or 2, in another embodiment it is
1.In one embodiment, the number ofgroups selected from the
series consisting of R19-0 C(0) (C, -C4)-alkyl-, R16-N
(R17)-C(0), R19-0~(0) and R16-N(R17)-S(0)z
representing substituents R12, which are optionally present
in a heterocycle formed by R5 and R6 together with the
nitrogen atom carrying them besides any other substituents
R12, is I or 2, in another embodiment it is 1.

In one embodiment of the invention, R7 is in any of its
occurrences, independently of other occurrences, selected
from the series consisting of (C,-C6)-alkyl, phenyl, Het2 and
Het3, in another embodiment from the series consisting of
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(C,-C6)-alkyl, Het2 and Het3, in another embodiment from
the series consisting of (C, -C6)-alkyl and Het2, in another
embodiment from the series consisting of (C, -C6)-alkyl and
Het3, in another embodiment from the series consisting of
phenyl and Het3, and in another embodiment is (C,-C6)-
alkyl, and in another embodiment is phenyl, and in another
embodiment is Het2, and in another embodiment is Het3,
wherein all groups (C, -C6)-alkyl and Het2 are unsubstituted
or substituted by one or more identical or different substitu-
ents RI0, and all groups phenyl and Het3 are unsubstituted or
substituted by one or more identical or different substituents
R13.

In one embodiment of the invention, the number of identi-
cal or different substituents RIO which are optionally present
in (C,-C6)-alkyl, (C3-C7)-cycloalkyl and Het2 groups repre-
senting R7, is independently ofeach other I, 2 or 3, in another
embodiment it is I or 2, in another embodiment it is 1. In one
embodiment, the number of groups R14 representing sub-
stituents RI0, which are optionally present in (C, -C6)-alkyl,
(C3 C7)-cycloalkyl and Het2 groups representing R7 besides
any other substituents RIO, is I or 2, in another embodiment
it is I, in another embodiment it is 0. In one embodiment, the
number of oxo groups representing substituents RIO, which
are optionally present in (C, -C6)-alkyl, (C3-C7)-cycloalkyl
and Het2 groups representing R7 besides any other substitu-
ents RIO, is I or 2, in another embodiment it is 1. In one
embodiment, the number of groups selected from the series
consisting of R16-N(R17)-C(0), R19-0~(0) and
R16-N(R17)-S(0)~ representing substituents RI0, which
are optionally present in (C, -C6)-alkyl, (C3-C7)-cycloalkyl
and Het2 groups representing R7 besides any other substitu-
ents Rlo, is I or 2, in another embodiment it is 1. In one
embodiment of the invention, the number of identical or
different substituents R13 which are optionally present in
phenyl and Het3 groups representing R7, is independently of
each other I, 2 or 3, in another embodiment it is I or 2, in
another embodiment it is I, in another embodiment it is 0.

In one embodiment of the invention, RI0 is selected from
the series consisting of R14, fluorine, HO, oxo, (C,-C6)-
alkyl-O, R15-C(0)~, R15-NH~(0)~
HO S(0)7~ ) (HO)7P(0)~ ) (HO)7P(0) 0
CH~~~(0) 0, R16-N(R17)-, R18-C(0) N
(R17)-, R16-N(R17)-C(0) and R19-0 C(0), in
another embodiment from the series consisting of fluorine,
HO, oxo, (C, -C6)-alkyl-O, R15-C(0)~, R15-
NH C(0) 0 HO S(0)7~ (HO)7P(0)~
(HO)7P(0) O~H7~ C(0) 0, (C, -C6)-alkyl-S

(0),R16-N(R17)-, R18-C(0) N(R17)-, R16-N(R17)-C
(0), R19-0 C(0) and R16-N(R17)-S(0)~, in
another embodiment from the series consisting of R14, fluo-

rine, HO, oxo, (C,-C6)-alkyl-O, R15-C(0)~,R15-
NH C(0) 0 HO S(0)7~ (HO)7P(0)~
(HO)~P(0) O~H~~ C(0) 0, R16-N(R17)- and
R18-C(0) N(R17)-, in another embodiment from the series
consisting of R14, fluorine, HO, (C,-C6)-alkyl-O, R15-
C(0)~, R15-NH~(0) 0, HO S(0)~~
(HO)7P(0) 0 ) (HO)7P(0)~ CH7 0~(0)0, R16-N(R17)-, R18-C(0) N(R17)-, R16-N(R17)-C
(0) and R19-0 C(0), in another embodiment from the
series consisting of fluorine, HO, (C, -C6)-alkyl-O, R15-
C(0)~, R15-NH~(0) 0, HO S(0)~~
(HO)7P(0) 0 ) (HO)7P(0)~ CH7 0~(0)0, R16-N(R17)-, R18-C(0) N(R17)-, R16-N(R17)-C
(0) and R19-0 C(0), in another embodiment from the
series consisting ofR14, fluorine, HO, (C, -C6)-alkyl-O
R15-C(0)~, R15-NH C(0)~, HO S(0)~0, (HO)~P(0)~, R16-N(R17)-, R18-C(0) N
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(R17)-, R16-N(R17)-C(0) and R19-0 C(0), in
another embodiment from the series consisting of fluorine,
HO, (C, -C6)-alkyl-O, R15-C(0)~, R15-NH~(0)~, HO S(0)7~, (HO)7P(0) 0, R16-N
(R17)-, R18-C(0) N(R17)-, R16-N(R17)-C(0) and
R19-0~(0), in another embodiment from the series
consisting of R14, fluorine, HO, (C,-C6)-alkyl-O, R15-
C(0)~, R15-NH~(0)~, HO S(0)~~
( 0). (0) o , ( 0). (0) . (0)0, R16-N(R17)- and R18-C(0) N(R17)-, in another
embodiment from the series consisting of fluorine, HO

(C, -C6)-alkyl-O, R15-0(0)~, R15-NH C(0)
0 ) HO S(0)7 0 ) (HO)7P(0) 0 ) (HO)7P(0)
O~H~~ C(0)~, R16-N(R17)- and R18-C(0)
N(R17)-, in another embodiment from the series consisting of
R14, HO, (C, -C6)-alkyl-O, R15-0(0)~, R15-
NH~(0) 0 HO S(0)7~ (HO)7P(0)~
(HO)~P(0) OMH~MM(0) 0,R16-N(R17)- and
R18-C(0) N(R17)-, in another embodiment from the series
consisting of HO, (C,-C6)-alkyl-O, R15-C(0)~
R15-NH~(0) 0, HO S(0)~ 0, (HO)~P(0)0, (HO)7P(0)~ CH7 0~(0)~, R16-N
(R17)- and R18-C(0) N(R17)-, in another embodiment
from the series consisting of R14, HO, (C, -C6)-alkyl-O
R15-C(0)~, R15-NH~(0) 0, HO S(0)~0, (HO), P(0)~ and (HO),P(0)~ CH, 0~(0)~, in another embodiment from the series consisting
of HO, (C, -C6)-alkyl-O, R15-C(0)~, R15-NH
C(0)~, HO S(0), 0, (HO), P(0)~ and

(HO)~P(0) OMH~MM(0) 0, in another
embodiment from the series consisting of R14, HO, (C, -

C,)-alkyl-O, R15-C(0)~, R15-NH~(0)~
HO S(0)~~ and (HO)~P(0) 0, in another
embodiment from the series consisting of HO, (C,-C6)-
alkyl-O, R15-C(0) 0, R15-NH~(0)~
HO S(0)~~ and (HO)~P(0) 0, in another
embodiment from the series consisting of HO, R15-C(0)~, R15-NH C(0)~, HO S(0)~~ and

(HO)~P(0) 0, in another embodiment from the series
consisting of HO, HO S(0)~ 0 and (HO)~P(0)0, in another embodiment from the series consisting of
HO and (HO)~P(0) 0, in another embodiment from
the series consisting of R14, HO and (HO)~P(0) 0, in
another embodiment from the series consisting of R14 and
HO, and in another embodiment RIO is HO, and in
another embodiment RIO is R14, wherein in case that more
than one substituent RIO is present, the substituents RIO are
independently of one another defined as in any of these
embodiments.

In one embodiment of the invention, Rl I and R12 are
independently of one another selected from the series con-
sisting of (C,-C4)-alkyl, HO (C, -C4)-alkyl-, R16-N(R17)-
R19-0~(0) (C,-C4)-alkyl-, R14, fluorine, HO, oxo,
(C, -C6)-alkyl-O, R15-C(0)~, R15-NH C(0)
0 ) HO S(0)7 0 ) (HO)7P(0) 0 ) (HO)7P(0)
O~H~~ C(0)~, R16-N(R17)-, R18-C(0) N
(R17)-, R16-N(R17)-C(0) and R19-0 C(0), in
another embodiment from the series consisting of (C,-C4)-
alkyl, HO (C, -C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-,
R19-0~(0) (C,-C4)-alkyl-, R14, fluorine, HO, oxo,
(C, -C6)-alkyl-O, R15-C(0)~, R15-NH C(0)
0 ) HO S(0)7 0 ) (HO)7P(0) 0 ) (HO)7P(0)
O~H~~ C(0)~, R16-N(R17)-, R18-C(0) N
(R17)- and R19-0 C(0), in another embodiment from
the series consisting of (C,-C4)-alkyl, HO (C,-C4)-alkyl-,
R16-N(R17)-(C, -C4)-alkyl-, R19-0~(0) (C,-C4)-
alkyl-, fluorine, HO, oxo, (C,-C6)-alkyl-O, R15-C(0)
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N(R17)-, R18-C(0) N(R17)- and R19-0~(0), in
another embodiment from the series consisting of (C,-C4)-
alkyl, HO (C, -C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-,
fluorine, HO, oxo, (C,-C6)-alkyl-O, R15-C(0)~
R15-NH~(0) 0, HO S(0)~ 0, (HO)~P(0)0, (HO)~P(0) OMH~ OM(0) 0, R16-N
(R17)- and R18-C(0) N(R17)-, in another embodiment
from the series consisting of (C,-C4)-alkyl, HO (C,-C4)-
alkyl-, R16-N(R17)-(C, -C4)-alkyl-, R19-0 C(0) (C, -

C4)-alkyl-, fluorine, HO, oxo, (C, -C6)-alkyl-O, R15-C
(0)~, R15-NH C(0)~, HO S(0)~~
(HO)zP(0) 0, R16-N(R17)-, R18-C(0) N(R17)- and
R19-0~(0), in another embodiment from the series
consisting of (C,-C4)-alkyl, HO (C,-C4)-alkyl-, R16-N
(R17)-(C,-C4)-alkyl-, fluorine, HO, oxo, (C, -C6)-alkyl-0, R15-C(0) 0, R15-NH~(0)~
HO S(0)~~, (HO)~P(0) 0, R16-N(R17)- and
R18-C(0) N(R17)-, in another embodiment from the series
consisting of (C,-C4)-alkyl, HO (C,-C4)-alkyl-, R16-N
(R17)-(C,-C4)-alkyl-, fluorine, HO, oxo, (C, -C6)-alkyl-0, HO S(0)~~, (HO)~P(0)~, R16-N(R17)-
and R18-C(0) N(R17)-, in another embodiment from the
series consisting of (C,-C4)-alkyl, HO (C,-C4)-alkyl-,
R16-N(R17)-(C, -C4)-alkyl-, fluorine, HO, (C, -C6)-alkyl-0, HO S(0),~, (HO),P(0)~, R16-N(R17)-
and R18-C(0) N(R17)-, in another embodiment from the
series consisting of (C,-C4)-alkyl, HO R16-N(R17)-(C, -

C4)-alkyl-, fluorine, HO, oxo, (C,-C6)-alkyl-O and R16-
N(R17)-, in another embodiment from the series consisting of
(C,-C4)-alkyl, HO (C,-C4)-alkyl-, R16-N(R17)-(C, -C4)-
alkyl-, fluorine, HO, (C, -C6)-alkyl-O and R16-N(R17)-,
in another embodiment from the series consisting of (C,-C4)-
alkyl, HO (C, -C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-,
fluorine, HO, oxo and R16-N(R17)-, in another embodi-
ment from the series consisting of (C, -C4)-alkyl, fluorine and
oxo, in another embodiment from the series consisting of
(C,-C4)-alkyl, HO (C,-C4)-alkyl-, R16-N(R17)-(C, -C4)-
alkyl-, fluorine, HO and R16-N(R17)-, in another embodi-
ment from the series consisting of (C,-C4)-alkyl, HO (C, -

C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-, HO and R16-N
(R17)-, in another embodiment from the series consisting of
(C,-C4)-alkyl, HO (C,-C4)-alkyl-, R16-N(R17)-(C, -C4)-
alkyl-, R19-0 C(0) (C, -C4)-alkyl-, HO, R16-N(R17)-
and R19-0~(0),in another embodiment from the series
consisting of (C,-C4)-alkyl, HO (C,-C4)-alkyl-, R16-N
(R17)-(C,-C4)-alkyl-, HO, R16-N(R17)- and R19-0~
(0),wherein in case that more than one substituent Rl I or
R12 is present, the substituents Rl I and R12 are indepen-
dently ofone another defined as in any of these embodiments.
In one embodiment, substituents Rl I and R12 which are
bonded to a ring nitrogen atom, as can occur in the case of the
group Het2 or the ring which can be formed by R5 and R6
together with the nitrogen atom carrying them, are selected
from the series consisting of (C,-C4)-alkyl, HO (C,-C4)-
alkyl-, R16-N(R17)-(C, -C4)-alkyl- and R14, wherein R14 is
bonded via a ring carbon atom, in another embodiment from
the series consisting of (C,-C4)-alkyl.

The explanations given above with respect to the ring
which can be formed by two substituents Rl bonded to adja-
cent ring carbon atoms in Ar together with the carbon atoms
carrying them, apply correspondingly to the ring which can
be formed by two substituents R13 bonded to adjacent ring
carbon atoms in R7. I.e., the ring which can be formed by two
sub stituents R13 bonded to adj acent ring carbon atoms in R7,
is mono-unsaturated because it is fused to an aromatic ring,
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i.e. a phenyl group or a group Het3 representing R7, and two
such groups R13 forming a ring together with the carbon
atoms carrying them can in other terms be regarded as
together forming a divalent residue comprising a chain of3 to
5 atoms of which 0, I or 2 are identical or different heteroa-
toms selected from the series consisting of nitrogen, oxygen
and sulfur. The examples of such divalent residues given
above with respect to the ring which can be formed by two

groups Rl together with the ring carbon atoms carrying them,

apply likewise to the ring which can be formed by two sub-

stituents R13 together with the ring carbon atoms carrying
them. In one embodiment of the invention, the ring which can
be formed by two groups R13 bonded to adjacent ring carbon
atoms in R7 together with the carbon atoms carrying them, is
a 5-membered or 6-membered, in another embodiment a
5-membered, in another embodiment a 6-membered ring. In
one embodiment of the invention, the number of substituents
selected from the series consisting of fluorine and (C,-C4)-
alkyl, which can be present in a ring formed by two groups
R13bonded to adjacent ring carbon atoms in R7 together with
the carbon atoms carrying them, is I, 2 or 3, in another
embodiment I or 2, in another embodiment 1.In one embodi-
ment of the invention, substituents which can be present in a

ring formed by two groups R13 bonded to adjacent ring
carbon atoms in R7 together with the carbon atoms carrying
them, are fluorine substituents, and in another embodiment

they are (C, -C4)-alkyl substituents, for example methyl sub-

stituents, and in another embodiment are substituents in such
a ring bonded to a ring nitrogen atom selected from the series
consisting of (C,-C4)-alkyl. In one embodiment, a ring
formed by two substituents R13 bonded to adjacent ring
carbon atoms in R7 together with the carbon atoms carrying
them, comprises I or 2, in another embodiment 2, identical or
different ring heteroatoms, wherein in one embodiment the
ring heteroatoms are selected from the series consisting of
nitrogen and sulfur, and in another embodiment I ring nitro-

gen and I ring sulfur atom is present in such a ring.
In one embodiment of the invention, R13 is selected from

the series consisting of halogen, (C, -C4)-alkyl, (C,-C4)-
alkyl-0 and R16-N(R17)-, in another embodiment from
the series consisting of halogen, (C, -C4)-alkyl, HO and

(C, -C4)-alkyl-O, in another embodiment from the series
consisting ofhalogen, (C,-C4)-alkyl and (C, -C4)-alkyl-O
in another embodiment from the series consisting ofhalogen,
(C, -C4)-alkyl and R16-N(R17)-, in another embodiment
from the series consisting of halogen and (C,-C4)-alkyl, and
two substituents R13 bonded to adjacent ring carbon atoms in
R7, together with the carbon atoms carrying them, can form a
5-membered to 7-membered mono-unsaturated ring which
comprises 0, I or 2 identical or different ring heteroatoms
selected from the series consisting of nitrogen, oxygen and
sulfur, and which is unsubstituted or substituted by one or
more identical or different substituents selected from the
series consisting of fluorine and (C, -C4)-alkyl. In another
embodiment, R13 is selected from the series consisting of
halogen, (C,-C4)-alkyl, HO, (C, -C4)-alkyl-O and R16-
N(R17)-, in another embodiment from the series consisting of
halogen, (C,-C4)-alkyl, (C,-C4)-alkyl-O and R16-N
(R17)-, in another embodiment from the series consisting of
halogen, (C, -C4)-alkyl, HO and (C, -C4)-alkyl-O, in
another embodiment from the series consisting of halogen,

(C, -C4)-alkyl and (C,-C4)-alkyl-O, in another embodi-
ment from the series consisting ofhalogen, (C,-C4)-alkyl and
R16-N(R17)-, in another embodiment from the series con-
sisting of halogen and (C, -C4)-alkyl.
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The monocyclic or bicyclic group R14 can be 3-mem-

bered, 4-membered, 5-membered, 6-membered, 7-mem-
bered, 8-membered, 9-membered or 10-membered.

In one embodiment of the invention, a monocyclic group
R14 is 3-membered, 4-membered, 5-membered, 6-mem-
bered or 7-membered, and a bicyclic group R14 is 6-mem-
bered, 7-membered, 8-membered, 9-membered or 10-mem-
bered. In one embodiment of the invention. R14 is
monocyclic, in another embodiment it is bicyclic. The two
cycles in a bicyclic group R14 can be fused or form a bridged
bicycle or a spirocycle. The monocyclic or bicyclic ring R14
can be saturated, i.e. not contain any double bonds within the
ring system, or be partially unsaturated, i.e. contain one or
more double bonds within the ring system, for example, one
two, three or four double bonds, or one, two or three double
bonds, or one or two double bonds, or one double bond, but is
not fully aromatic, i.e. it does not contain a cyclic system of
six delocalized pi electrons in the case of a monocycle or of
ten delocalized pi electrons in the case of a bicycle, or it can
be aromatic. The number of double bonds which can be
present in ring, depends on the type of the ring system and the
ring size. Partially unsaturated rings R14 include also bicyclic
ring systems in which one of the two cycles is aromatic and
the other is not aromatic. The ring R14 can be carbocyclic, i.e.
contain 0 (zero) ring heteroatoms, or heterocyclic, i.e. contain
I, 2, 3 or 4 identical or different ring heteroatoms. In one
embodiment, the number of ring heteroatoms which are
present in R14 is 0, I, 2 or 3, in another embodiment 0, I or 2,
in another embodiment 0 or 1. In one embodiment of the
invention, R14 is in any of its occurrences, independently of
its other occurrences, a carbocyclic ring, and in another
embodiment it is a heterocyclic ring. In a bicyclic ring R14,
ring heteroatoms can be present in one of the two rings or in
both rings in any suitable positions. In bridged and fused
bicyclic rings, ring nitrogen atoms can also be present in
bridgehead positions and fusion positions. In one embodi-
ment of the invention, a 3-membered ring R14 is carbocyclic
ring, in particular a cyclopropane ring, i.e., in this case the
group R14 is a cyclopropyl group. In one embodiment, ring
heteroatoms which are present in R14, are selected from the
series consisting of nitrogen and oxygen, in another embodi-
ment from the series consisting ofnitrogen and sulfur, and in
another embodiment they are nitrogen atoms. In another
embodiment, R14 is as defined, but is not a pyrazolyl group
which is unsubstituted or substituted by one or more identical
or different (C, -C4)-alkyl substituents. R14 can be bonded
via any ring carbon atom and any ring nitrogen atom which
has a free binding position. In a bicyclic group R14, the ring
atom via which R14 is bonded, can be present in a saturated
ring, a partially unsaturated ring or in an aromatic ring. In one
embodiment of the invention, R14 is bonded in any of its
occurrences, independently of its other occurrences, via a
ring carbon atom, in another embodiment via a ring nitrogen
atom.

Types of cyclic groups which are comprised by the defini-
tion of R14, are cycloalkyl groups, bicycloalkyl groups, phe-
nyl groups, naphthyl groups including naphthalen-I-yl
groups and naphthalen-2-yl groups, partially hydrogenated
naphthyl groups such as 1,2,3,4-tetrahydronaphthalenyl

groups, monocyclic and bicyclic aromatic heterocyclic
groups such as the groups Hetl and Het3, and saturated and
partially unsaturated monocyclic and bicyclic heterocyclic
groups such as the group Het2. The explanations given above
and below with respect to such groups apply correspondingly
to such groups representing R14, as do the explanations given
above with respect to heterocyclic groups in general.
Examples of groups, from any one or more ofwhich the group
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R14 is selected in one embodiment of the invention, are the
groups of the following formulae,
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R20

R20
R20 R20 H

in which the line crossed with the symbol ~ represents
the free bond via which the group is bonded. The bond origi-
nating at the substituent R20 which is depicted in these for-
mulae, which is not directed to a specific atom, indicates that
these groups are optionally substituted by one or more iden-
tical or different sub stituents R20, which can be present in any
positions.

In one embodiment of the invention, the number of identi-
cal or different substituents R20 which are optionally present
in the group R14, is I, 2, 3 or 4, in another embodiment it is I,
2 or 3, in another embodiment it is I or 2, in another embodi-
ment it is 1. In one embodiment, the number of oxo groups
representing substituents R20, which are optionally present
in R14 besides any other substituents R20, is I or 2, in another
embodiment it is 1.In one embodiment, the number ofgroups
selected from the series consisting of R16-N(R17)-C(O)
R19-O~(O) and R16-N(R17)-S(O)~-representing sub-
stituents R20, which are optionally present in R14 besides
any other substituents R20, is I or 2, in another embodiment
it is 1.

In one embodiment of the invention, R15 is in any of its
occurrences, independently of its other occurrences, selected
from the series consisting of (C,-C6)-alkyl, (C~-C7)-cy-
cloalkyl and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-, in another
embodiment from the series consisting of (C, -C6)-alkyl, in
another embodiment from the series consisting of (C,-C4)-
alkyl, and in another embodiment R15 is methyl.

In one embodiment of the invention, R16 and R17 are in
any of their occurrences, independently ofother occurrences,
and independently of one another, selected from the series
consisting of hydrogen, (C, -C6)-alkyl, (C~-C7)-cycloalkyl
and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-, in another embodi-
ment from the series consisting of hydrogen and (C,-C6)-
alkyl, in another embodiment from the series consisting of
hydrogen and (C, -C4)-alkyl, in another embodiment from the
series consisting of hydrogen and methyl, or the groups R16
and R17, together with the nitrogen atom carrying them, form
a 4-membered to 7-membered, monocyclic saturated hetero-
cycle which, in addition to the nitrogen atom carrying R16
and R17, comprises 0 or I further ring heteroatom selected
from the series consisting ofnitrogen, oxygen and sulfur, and
which is unsubstituted or substituted by one or more identical
or different substituents selected from the series consisting of
fluorine and (C,-C4)-alkyl. In another embodiment. R16 and
R17 are in any of their occurrences, independently of other
occurrences, and independently ofone another, selected from
the series consisting of hydrogen, (C, -C6)-alkyl, (C3 C7)-
cycloalkyl and (C~-C7)-cycloakyl-(C, -C4)-alkyl-, in another
embodiment from the series consisting ofhydrogen and (C, -

C6)-alkyl, in another embodiment from the series consisting
of hydrogen and (C,-C4)-alkyl, in another embodiment from
the series consisting of hydrogen and methyl.

The monocyclic heterocycle which can be formed by the
groups R16 and R17 together with the nitrogen atom carrying

5

10

15

20

25

30

35

40

45

50

55

60

65

them, which heterocycle is thus bonded via a ring nitrogen
atom, can be 4-membered, 5-membered, 6-membered or
7-membered. In one embodiment of the invention, the het-
erocycle formed by the groups R16 and R17 together with the
nitrogen atom carrying them, is 5-membered or 6-membered,
in another embodiment it is 6-membered. In one embodi-
ment, the further ring heteroatom which is optionally present
in a heterocycle formed by the groups R16 and R17 together
with the nitrogen atom carrying them, is selected from the
series consisting of nitrogen and oxygen, in another embodi-
ment it is a nitrogen atom, and in another embodiment it is an
oxygen atom. In one embodiment of the invention, the num-
ber of substituents selected from the series consisting of fluo-
rine and (C, -C4)-alkyl, which can be present in a ring formed

by the groups R16 and R17 together with the nitrogen atom
carrying them, is I, 2 or 3, in another embodiment I or 2, in
another embodiment 1. In one embodiment of the invention,
substituents which can be present in a ring formed by the
groups R16 and R17 together with the nitrogen atom carrying
them, are fluorine substituents, and in another embodiment
they are (C, -C4)-alkyl substituents, for example methyl sub-
stituents, and in another embodiment are substituents in such
a ring bonded to a ring nitrogen atom selected from the series
consisting of (C, -C4)-alkyl. Examples of heterocyclic
groups, from any one or more of which the heterocyclic
groups formed by the groups R16 and R17 together with the
nitrogen atom carrying them is selected in one embodiment of
the invention, are azetidin-l-yl, pyrrolidin-l-yl, piperidin-I-
yl, morpholin-4-yl, thiomorpholin-4-yl, and 4-methylpiper-
azin-l-yl.

In one embodiment of the invention, R18 is in any of its
occurrences, independently of its other occurrences, selected
from the series consisting of (C,-C6)-alkyl, (C~-C7)-cy-
cloalkyl and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-, in another
embodiment from the series consisting of (C, -C6)-alkyl, in
another embodiment from the series consisting of (C,-C4)-
alkyl, and in another embodiment R18 is methyl.

In one embodiment of the invention, R19 is in any of its
occurrences, independently of its other occurrences, selected
from the series consisting of hydrogen, (C,-C6)-alkyl, (C~-
C7)-cycloalkyl and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-, in
another embodiment from the series consisting of hydrogen
and (C,-C6)-alkyl, in another embodiment from the series
consisting ofhydrogen and (C, -C4)-alkyl, in another embodi-
ment from the series consisting of (C,-C4)-alkyl, and in
another embodiment R19 is hydrogen.

In one embodiment of the invention, R20 is selected from
the series consisting of halogen, (C,-C4)-alkyl, HO (C, -

C4)-alkyl-, (C~-C7)-cycloalkyl, HO, oxo, (C, -C6)-alkyl-0, R15-C(O)~, R15-NH~(O)~, HO

(o). o , ( o). (o) , ( o). (o)
O~(O) 0 , R16-N(R17)-, R18-C(O) N(R17)-, R18-
O~(O) N(R17)-, NC, R18-C(O), R16-N(R17)-C
(0) and R19-0~(O), in another embodiment from the
series consisting of halogen, (C,-C4)-alkyl, HO (C,-C4)-
alkyl-, (C~-C7)-cycloalkyl, HO, oxo, (C, -C6)-alkyl-O
R15-C(O)~, R15-NH~(O) 0, HO S(O)~
0 ) (HO)~P(O)~ ) (HO)~P(O)~ CH~ O~
(O)~, R16-N(R17)-, R18-C(O) N(R17)-, R18-O~
(0) N(R17)- and NC, in another embodiment from the
series consisting of halogen, (C,-C4)-alkyl, HO (C,-C4)-
alkyl-, (C~-C7)-cycloalkyl, HO, oxo, (C, -C6)-alkyl-O
R15-C(O)~, R15-NH~(O) 0, HO S(O)~0, (HO)~P(O)~, R16-N(R17)- and NC, in another
embodiment from the series consisting of halogen, (C,-C4)-
alkyl, HO (C, -C4)-alkyl-, (C~-C7)-cycloalkyl, HO, oxo,
(C, -C6)-alkyl-O, HO S(O)~~, (HO)~P(O)~
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R16-N(R17)- and NC, in another embodiment from the
series consisting of halogen, (C, -C4)-alkyl, HO (C,-C4)-
alkyl-, (C~-C7)-cycloalkyl, HO, oxo, (C, -C6)-alkyl-O
(HO)~P(O) 0, R16-N(R17)- and NC, in another
embodiment from the series consisting of halogen, (C,-C4)-
alkyl, HO (C, -C4)-alkyl-, (C~-C7)-cycloalkyl, HO, oxo,
R16-N(R17)- and NC, in another embodiment from the
series consisting of halogen, (C, -C4)-alkyl, (C~-C7)-cy-
cloalkyl, HO, oxo, R16-N(R17)- and NC, in another
embodiment from the series consisting of halogen, (C,-C4)-
alkyl, oxo, (C,-C6)-alkyl-O and R16-N(R17)-, in another
embodiment from the series consisting of halogen, (C,-C4)-
alkyl, (C,-C6)-alkyl-O and R16-N(R17)-, in another
embodiment from the series consisting of (C, -C4)-alkyl and
oxo, wherein in case that more than one substituent R20 is
present, the substituents R20 are independently of one
another defined as in any of these embodiments.

In one embodiment of the invention, the aromatic group
Hetl is in any of its occurrences, independently of other
occurrences, a 5-membered heterocycle which comprises one
ring heteroatom which is selected from the series consisting
ofnitrogen, oxygen and sulfur, and a further ring heteroatom
which is a ring nitrogen atom, or it is 6-membered heterocycle
which comprises one or two ring nitrogen atoms, in another
embodiment Hetl is selected from the series consisting of the
aromatic heterocycles pyrazole, imidazole, isoxazole,
oxazole, thiazole, pyridine, pyrimidine and pyrazine, in
another embodiment from the series consisting of pyrazole,
isoxazole, oxazole, thiazole, pyridine and pyrimidine, in
another embodiment from the series consisting of pyrazole,
isoxazole, oxazole, thiazole and pyridine, which are all
unsubstituted or substituted as indicated. In one embodiment,
the group Hetl is bonded via a ring carbon atom. In one
embodiment, the number of substituents which are optionally
present in a group Hetl, is I, 2 or 3, in another embodiment I
or 2, in another embodiment 1. In one embodiment, the sub-
stituents which are optionally present in Hetl are selected
from the series consisting of halogen and (C, -C4)-alkyl. In
one embodiment, a substituent which is bonded to a ring
nitrogen atom, such as in a pyrrole, pyrazole or imidazole
ring, is selected from the series consisting of (C, -C4)-alkyl.

The heterocyclic group Het2 can be 4-membered, 5-mem-
bered, 6-membered, 7-membered, 8-membered, 9-mem-
bered or 10-membered. In one embodiment of the invention,
a monocyclic group Het2 is 4-membered, 5-membered,
6-membered or 7-membered, and a bicyclic group Het2 is
6-membered, 7-membered, 8-membered, 9-membered or
10-membered. In one embodiment of the invention, Het2 is in
any of its occurrences, independently of other occurrences,
monocyclic, and in another embodiment it is bicyclic. The
two cycles in a bicyclic group Het2, can be fused or form a
bridged bicycle or a spirocycle. In one embodiment, the group
Het2 is saturated or contains one double bond within the ring,
in another embodiment it is saturated. In one embodiment, the
further ring heteroatom which is optionally present in a group
Het2, is selected from the series consisting of nitrogen and

oxygen, in another embodiment it is a nitrogen atom, and in
another embodiment it is an oxygen atom. Het2 can be
bonded via any ring carbon atom and any ring nitrogen atom
which has a free binding position. In one embodiment of the
invention. Het2 is bonded in any of its occurrences, indepen-
dently of its other occurrences, via a ring carbon atom, in
another embodiment via a ring nitrogen atom. Examples of
heterocyclic groups, from any one or more of which Het2 is
selected in one embodiment of the invention, are azetidinyl,
pyrrolidinyl, piperidinyl, azepanyl, morpholinyl, thiomor-
pholinyl, piperazinyl and 3-azabicycloP. I.O]hexane, which
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in one embodiment are bonded via ring carbon atom and, for
example, are the residues azetidin-2-yl, azetidin-3-yl, pyrro-
lidin-2-yl, pyrrolidin-3-yl, piperidin-2-yl, piperidin-3-yl,
piperidin-4-yl and 3-azabicyclo P.I.O]hexan-6-yl.

In one embodiment of the invention, the aromatic group
Het3 is a 5-membered or 6-membered monocyclic hetero-
cycle or an 8-membered, 9-membered or 10-membered bicy-
clic heterocycle, in another embodiment a 5-membered or
6-membered monocyclic heterocycle or a 9-membered or
10-membered bicyclic heterocycle. In a bicyclic heterocycle
representing Het3, the ring heteroatoms can be present in one
ofthe rings or both ofthe rings. In one embodiment, one ofthe
ring heteroatoms in Het3 is a ring nitrogen atom and no
further ring heteroatom is present, or a second ring heteroa-
tom is present which is selected from the series consisting of
nitrogen, oxygen and sulfur. In one embodiment, Het3 is
selected from the series consisting of the aromatic hetero-
cycles pyrazole, imidazole, isoxazole, oxazole, thiazole, pyri-
dine, pyrimidine, pyrazine, benzimidazole, benzoxazole,
benzthiazole, quinoline and isoquinoline, in another embodi-
ment from the series consisting of pyrazole, imidazole, isox-
azole, oxazole, thiazole, pyridine, benzimidazole, benzox-
azole and benzthiazole, in another embodiment from the
series consisting of pyrazole, imidazole, isoxazole, thiazole,
pyridine, benzimidazole and benzthiazole, in another
embodiment from the series consisting of pyrazole, imida-
zole, isoxazole, thiazole, pyridine and benzthiazole.

In one embodiment of the invention, the substituents in a
phenyl group in any occurrence in a compound of the formula
I, independently of any other occurrences, are selected from
the series consisting of halogen and (C, -C4)-alkyl, unless
specified otherwise. In one embodiment, the number of sub-

stituents in a phenyl group is I, 2 or 3, in another embodiment
I or 2, in another embodiment I, unless specified otherwise.

In one embodiment ofthe invention, the chiral carbon atom
in position 2 of the chroman ring system in a compound of the
formula I is present, or is essentially present, for example with
a molar ratio of the two stereoisomers of 98:2, or 99:I, or
greater, in uniform configuration, either in R configuration or
in S configuration, as is indicated by the wavy wedge in the
compound of the formula Ig. In another embodiment of the
invention, the chiral carbon atom in position 2 of the chroman
ring system in a compound of the formula I is present, or is
essentially present, for example with a molar ratio of the two
stereoisomers of 98:2,or 99:I, or greater, in the configuration
depicted in formula Ir, i.e. in the respective compound of the
formula I the group Ar is located above the plane which may
be assumed to be formed by the chroman ring system
arranged as depicted in formulae Ir and Is, which configura-
tion is R configuration in case all groups R4 are hydrogen. In
another embodiment of the invention, the chiral carbon atom
in position 2 of the chroman ring system in a compound of the
formula I is present, or is essentially present, for example with
a molar ratio of the two stereoisomers of 98:2, or 99:I, or
greater, in the configuration depicted in formula Is, i.e. in the
respective compound of the formula I the group Ar is located
below the plane which may be assumed to be formed by the
chroman ring system arranged as depicted in formulae Ir and
Is, which configuration is S configuration in case all groups
R4 are hydrogen.

Iq

R4
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-continued

~~/X
R4

Is

Ar
~~/X

R4

The groups Ar, R2, R3 and R4 in the compounds of the
formulae Iq, Ir and Is are defined as in the compounds of the
formula I.

A subject of the invention are all compounds ofthe formula
I wherein any one or more structural elements such as groups,
residues, substituents and numbers are defined as in any of the
specified embodiments or definitions of the elements, or have
one or more of the specific meanings which are mentioned
herein as examples of elements, wherein all combinations of
one or more definitions of compounds or elements and/or

specified embodiments and/or specific meanings of elements
are a subject of the present invention. Also with respect to all

such compounds of the formula I, all their stereoisomeric
forms and mixtures of stereoisomeric forms in any ratio, and
their pharmaceutically acceptable salts are a subject of the
present invention.

As an example of compounds of the invention which with
respect to any structural elements are defined as in specified
embodiments ofthe invention or definitions ofsuch elements,
compounds of the formula I may be mentioned wherein
Ar is selected from the series consisting of phenyl, thiophe-

nyl, pyridinyl and pyrazinyl, which are all unsubstituted or
substituted by one or more identical or different substitu-
ents Rl;

Rl is selected from the series consisting ofhalogen, (Cr-Cs)-
alkyl, (Cs-C7)-cycloalkyl, (Cs-C7)-cycloalkyl-(Cr-C4)-
alkyl-, HO, (Cr-cs)-alkyl-O, (Cs-C7)-cycloalkyl-0, (C3 C7)-cycloalkyl-(Cr-C4)-alkyl-0 and (Cr-Cs)-
alkyl-S(O).

R2 is selected from the series consisting of R5-N(R6)-C
(0), RS-N(R6)-CH~, R7-C(O) NH CH~ and
R7 S(O)r NH CHr

R3 is selected from the series consisting ofhydrogen, halogen
and (Cr -C4)-alkyl;

R4 is hydrogen or one or more identical or different substitu-
ents selected from the series consisting of halogen and
(Cr-C4)-alkyl;

R5 and R6 are independently ofone another selected from the
series consisting of hydrogen, (Cr-cs)-alkyl, (Cs-C7)-cy-
cloalkyl, (Cs Crp) bicycloalkyl and Het2, wherein (Cr-
Cs)-alkyl is unsubstituted or substituted by one or more
identical or different substituents RIO, and (Cs-C7)-cy-
cloalkyl, (Cs Cr p) bicycloalkyl and Het2 all are unsubsti-
tuted or substituted by one or more identical or different
substituents Rl I,

or the groups R5 and R6, together with the nitrogen atom
carrying them, form a 4-membered to 10-membered, mono-
cyclic or bicyclic, saturated heterocycle which, in addition to
the nitrogen atom carrying R5 and R6, comprises 0 or I
further ring heteroatom selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or
substituted by one or more identical or different substituents
R12;
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R7 is selected from the series consisting of (Cr-cs)-alkyl,
Het2 and Het3, wherein (Cr-Cs)-alkyl and Het2 all are
unsubstituted or substituted by one or more identical or
different substituents RIO, and Het3 is unsubstituted or
substituted by one or more identical or different substitu-
ents R13;

RIO is selected from the series consisting of R14, fluorine,
HO, oxo, (cr -Cs)-alkyl-0 R15-C(O)~, R15-
NH C(O)~ HO S(O)r~ (HO)rP(O)~
(HO), P(O)~~H,~ C(O)~, R16-N(R17)-,
R18-C(O) N(R17)-, R16-N(R17)-C(O) and R19-0
C(0)

Rl I and R12 are independently of one another selected from
the series consisting of (Cr-C4)-alkyl, R18-N(R17)-(Cr-
C4)-alkyl-, R19-O~(O) (Cr-C4)-alkyl-, fluorine,
HO, oxo, ,(cr-cs)-alkyl-O, R15-C(O)~, R15-
NH C(O)~ HO S(O)r~ (HO)rP(O)~
(HO), P(O)~~H,~ C(O)~, R16-N(R17)-,
R18-C(O) N(R17)-, R16-N(R17)-C(O) and R19-0
C(0)

R13 is selected from the series consisting of halogen, (Cr-
C4)-alkyl, (Cr-C4)-alkyl-0 and R16-N(R17)-;

R14 is a 3-membered to 10-membered, monocyclic or bicy-
clic ring which is saturated, partially unsaturated or aro-
matic and comprises 0, I, 2 or 3 identical or different ring
heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur, and which is unsubstituted or sub-
stituted by one or more identical or different substituents
R20;

R15 and R18 are independently of one another selected from
the series consisting of (Cr-cs)-alkyl, (Cs-C7)-cycloalkyl
and (C,-C,)-cycloalkyl-(cr-C4)-alkyl-;

R16 and R17 are independently of one another selected from
the series consisting of hydrogen, (Cr-Cs)-alkyl, (C3 C7)-
cycloalkyl and (Cs-C7)-cycloalkyl-(Cr-C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom
carrying them, form a 5-membered to 6-membered, monocy-
clic saturated heterocycle which, in addition to the nitrogen
atom carrying R16 and R17, comprises 0 or I further ring
heteroatom selected from the series consisting of nitrogen,
oxygen and sulfur, and which is unsubstituted or substituted

by one or more identical or different substituents selected
from the series consisting of fluorine and (Cr-C4)-alkyl;
R19 is selected from the series consisting of hydrogen, (Cr-

Cs)-alkyl, (Cs-C7)-cycloalkyl and (Cs-C7)-cycloalkyl-
(C,-C,)-aikyi-;

R20 is selected from the series consisting of halogen, (Cr-
C4)-alkyl, HO (Cr-C4)-alkyl-, (Cs-C7)-cycloalkyl,
HO, oxo, (Cr-cs)-alkyl-O, R15-C(O) 0, R15-
NH C(O)~ HO S(O)r~ (HO)rP(O)~
R16-N(R17)- and NC

Het2 is a 4-membered to 10-membered monocyclic or bicy-
clic, saturated or partially unsaturated heterocycle com-
prising I or 2 identical or different ring heteroatoms
selected from the series consisting ofnitrogen, oxygen and
sulfur;

Het3 is a 5-membered to 10-membered monocyclic or bicy-
clic aromatic heterocycle comprising I or 2 identical or
different ring heteroatoms selected from the series consist-
ing of nitrogen, oxygen and sulfur;

n is selected from the series consisting of 0, I and 2, wherein
all numbers n are independent of one another;

wherein all cycloalkyl and bicycloalkyl groups, indepen-
dently of any other substituents which can be present on a
cycloalkyl or bicycloalkyl group, can be substituted by one
or more identical substituents selected from the series con-
sisting of fluorine and (Cr-C4)-alkyl;
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wherein all alkyl groups, independently of any other substitu-

ents which can be present on an alkyl group, can be sub-

stituted by one or more fluorine substituents;
in any of their stereoisomeric forms or a mixture of stereoi-

someric forms in any ratio, and the pharmaceutically
acceptable salt thereof.
As another such example, compounds of the formula I may

be mentioned, wherein
Ar is selected from the series consisting of phenyl, thiophe-

nyl, pyridinyl and pyrazinyl, which are all unsubstituted or
substituted by one or more identical or different substitu-

ents Rl;
Rl is selected from the series consisting ofhalogen, (C,-ce)-

alkyl, HO and (C, -ce)-alkyl-O
R2 is selected from the series consisting of R5-N(R6)-C

(0), RS-N(R6)-CH~, R7-C(O) NH CH~ and
R7 S(O)~ NH CH~

R3 is selected from the series consisting ofhydrogen, halogen
and (C, -C4)-alkyl;

R4 is hydrogen or one or more identical or different substitu-

ents selected from the series consisting of halogen and

(C,-C4)-alkyl;
R5 and R6 are independently ofone another selected from the

series consisting of hydrogen, (C, -ce)-alkyl and (C3 C7)-
cycloalkyl, wherein (C, -ce)-alkyl is unsubstituted or sub-

stituted by one or more identical or different substituents

R10, and (C~-C7)-cycloalkyl is unsubstituted or substi-
tuted by one or more identical or different substituents

Rl 1,
or the groups R5 and R6, together with the nitrogen atom

carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated heterocycle which, in
addition to the nitrogen atom carrying R5 and R6, com-
prises 0 or 1 further ring heteroatom selected from the
series consisting of nitrogen and oxygen, and which is
unsubstituted or substituted by one or more identical or
different substituents R12;

R7 is selected from the series consisting of (C, -ce)-alkyl and

Het3, wherein (C,-ce)-alkyl is unsub stituted or substituted

by one or more identical or different substituents R10, and
Het3 is unsubstituted or substituted by one or more iden-
tical or different substituents R13;

R10 is selected from the series consisting of R14, fluorine,
HO, oxo, (C,-ce)-alkyl-O, R15-C(O) 0, R15-
NH~(O)~ HO S(O)~~ (HO)~P(O)~
(HO), P(O)~ CH, O~(O)~, R16-N(R17)-,
R18-C(O) N(R17)-, R16-N(R17)-C(O) and R19-0
C(0)

Rl 1 and R12 are independently of one another selected from
the series consisting of (C, -C4)-alkyl, HO (C,-C4)-
alkyl-, R16-N(R17)-(C, -C4)-alkyl-, fluorine, HO, oxo,
(C,-C,)-alkyl-O, HO S(O),~, (HO), P(O)0, R16-N(R17)- and R18-C(O) N(R17)-;

R13 is selected from the series consisting of halogen, (C, -

C4)-alkyl, (C, -C4)-alkyl-O and R16-N(R17)-;
R14 is a 3-membered to 10-membered, monocyclic or bicy-

clic ring which is saturated, partially unsaturated or aro-
matic and comprises 0, 1, 2 or 3 identical or different ring
heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur, and which is unsubstituted or sub-
stituted by one or more identical or different substituents
R20;

R15 and R18 are independently of one another selected from
the series consisting of (C, -ce)-alkyl, (C~-C7)-cycloalkyl
and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-;
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R16 and R17 are independently of one another selected from
the series consisting of hydrogen, (C, -ce)-alkyl, (C3 C7)-
cycloalkyl and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom
carrying them, form a 5-membered to 6-membered, mono-

cyclic saturated heterocycle which, in addition to the nitro-

gen atom carrying R16 and R17, comprises 0 or 1 further

ring heteroatom selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or
substituted by one or more identical or different substitu-
ents selected from the series consisting of fluorine and

(C,-C,)-alkyl;
R19 is selected from the series consisting of hydrogen, (C, -

Ce)-alkyl, (C~-C7)-cycloalkyl and (C~-C7)-cycloalkyl-

(C,-C,)-alkyl-;
R20 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO (C, -C4)-alkyl-, (C~-C7)-cycloalkyl,
HO, oxo, (C,-ce)-alkyl-O, R15-C(O) 0, R15-
NH C(O)~ HO S(O)~~ (HO)~P(O)~
R16-N(R17)- and NC

Het3 is a 5-membered to 10-membered monocyclic or bicy-
clic aromatic heterocycle comprising 1 or 2 identical or
different ring heteroatoms selected from the series consist-
ing of nitrogen, oxygen and sulfur;

wherein all cycloalkyl groups, independently of any other
substituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents
selected from the series consisting of fluorine and (C,-C4)-
alkyl;

wherein all alkyl groups, independently ofany other substitu-

ents which can be present on an alkyl group, can be sub-

stituted by one or more fluorine substituents;
in any of their stereoisomeric forms or a mixture of stereoi-

someric forms in any ratio, and the pharmaceutically
acceptable salt thereof.
As another such example, compounds of the formula I may

be mentioned, which are compounds of the formula le,

Ie

R3

wherein
Ar is phenyl which is unsubstituted or substituted by one or

more identical or different substituents Rl;
Rl is selected from the series consisting ofhalogen, (C,-ce)-

alkyl, HO and (C, -ce)-alkyl-O
R2 is selected from the series consisting of R5-N(R6)-C

(0) and R5-N(R6)-CH~
R3 is selected from the series consisting ofhydrogen, halogen

and (C, -C4)-alkyl;
R4 is hydrogen or one or more identical or different substitu-

ents selected from the series consisting of halogen and

(C,-C,)-alkyl;
one of the groups R5 and R6 is hydrogen and the other of

the groups R5 and R6 is selected from the series consisting of
(C, -ce)-alkyl and(C~-C7)-cycloalkyl, wherein(c, -ce)-alkyl
is unsubstituted or substituted by one or more identical or
different substituents R10, and (C~-C7)-cycloalkyl is unsub-
stituted or substituted by one or more identical or different
substituents Rl 1;
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RIO is selected from the series consisting of R14, fluorine,

HO, (C,-ce)-alkyl-O, R15-C(O)~, R15-NH

C(O) 0, HO S(O)~~, (HO)~P(O)~
(HO), P(O)~ CH, O~(O)~, R16-N(R17)-
and R18-C(O) N(R17)-;

Rl I is selected from the series consisting of (C, -C4)-alkyl,
HO (C, -C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-, fluo-

rine, HO, (C,-ce)-alkyl-O, HO S(O)~~, (HO)
~P(O)~, R16-N(R17)- and R18-C(O) N(R17)-;

R14 is a 3-membered to 10-membered, monocyclic or bicy-
clic ring which is saturated, partially unsaturated or aro-
matic and comprises 0, I, 2 or 3 identical or different ring
heteroatoms selected from the series consisting of nitro-

gen, oxygen and sulfur, and which is unsubstituted or sub-

stituted by one or more identical or different substituents

R20;
R15 and R18 are independently of one another selected from

the series consisting of (C, -ce)-alkyl, (C~-C7)-cycloalkyl
and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-;

R16 and R17 are independently of one another selected from
the series consisting of hydrogen, (C, -ce)-alkyl, (C3 C7)-
cycloalkyl and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom

carrying them, form a 5-membered to 6-membered, mono-
cyclic saturated heterocycle which, in addition to the nitro-

gen atom carrying R16 and R17, comprises 0 or I further

ring heteroatom selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or
substituted by one or more identical or different substitu-

ents selected from the series consisting of fluorine and

(C,-C4)-alkyl;
R20 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO (C, -C4)-alkyl-, (C~-C7)-cycloalkyl,
HO, oxo, (C,-ce)-alkyl-O, R15-C(O) 0, R15-
NH~(O)~ HO S(O)~~ (HO)~P(O)~
R16-N(R17)- and NC

wherein all cycloalkyl groups, independently of any other
substituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents
selected from the series consisting of fluorine and (C,-C4)-
alkyl;

wherein all alkyl groups, independently of any other substitu-
ents which can be present on an alkyl group, can be sub-
stituted by one or more fluorine substituents;

in any of their stereoisomeric forms or a mixture of stereoi-
someric forms in any ratio, and the pharmaceutically
acceptable salt thereof.
As another such example, compounds of the formula I may

be mentioned, which are compounds of the formula Ie,

Ie

wherein
Ar is phenyl which is unsubstituted or substituted by one or

more identical or different substituents Rl;
Rl is selected from the series consisting ofhalogen, (C,-ce)-

alkyl, HO and (C, -ce)-alkyl-O
R2 is selected from the series consisting of R5-N(R6)-C

(0) and R5-N(R6)-CH~
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R3 is selected from the series consisting ofhydrogen, halogen
and (C, -C4)-alkyl;

R4 is hydrogen or one or more identical or different substitu-
ents selected from the series consisting of halogen and

(C,-C,)-alkyl;
one of the groups R5 and R6 is hydrogen and the other of

the groups R5 and R6 is selected from the series consisting of
(C, -ce)-alkyl and(C~-C7)-cycloalkyl, wherein(c, -ce)-alkyl
is unsubstituted or substituted by one or more identical or
different substituents RIO, and (C~-C7)-cycloalkyl is unsub-
stituted or substituted by one or more identical or different
substituents Rl I;
RIO is selected from the series consisting of fluorine, HO

(C,-ce)-alkyl-O , R15-C(O) 0 , R15-NH C(O)
0 ) HO S(O)~~ ) (HO)~P(O) 0 ) (HO)~P
(0) O~H~~ C(O) 0,R16-N(R17)- and R18-
C(0) N(R17)-;

Rl I is selected from the series consisting of (C, -C4)-alkyl,
HO (C, -C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-, fluo-

rine, HO, (C,-ce)-alkyl-O, HO S(O)~~
(HO)~P(O)~, R16-N(R17)- and R18-C(O) N
(R17)-;

R15 and R18 are independently of one another selected from
the series consisting of (C, -ce)-alkyl, (C~-C7)-cycloalkyl
and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-;

R16 and R17 are independently of one another selected from
the series consisting of hydrogen, (C, -ce)-alkyl, (C3 C7)-
cycloalkyl and (C~-C7)-cycloalkyl-(C, -C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom
carrying them, form a 5-membered to 6-membered, mono-
cyclic saturated heterocycle which, in addition to the nitro-

gen atom carrying R16 and R17, comprises 0 or I further
ring heteroatom selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsubstituted or
substituted by one or more identical or different substitu-
ents selected from the series consisting of fluorine and

(C,-C,)-alkyl;
wherein all cycloalkyl groups, independently of any other

substituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents
selected from the series consisting of fluorine and (C,-C4)-
alkyl;

wherein all alkyl groups, independently ofany other substitu-
ents which can be present on an alkyl group, can be sub-
stituted by one or more fluorine substituents;

in any of their stereoisomeric forms or a mixture of stereoi-
someric forms in any ratio, and the pharmaceutically accept-
able salt thereof.

A subject of the invention also is a compound of the for-
mula I which is selected from any of the specific compounds
of the formula I which are disclosed herein, or is any one of
the specific compounds of the formula I which are disclosed
herein, irrespective thereof whether they are disclosed as a
free compound and/or as a specific salt, or a pharmaceutically
acceptable salt thereof, wherein the compound of the formula
I is a subject ofthe invention in any of its stereoi someric forms
or a mixture of stereoisomeric forms in any ratio. For
example, a subject of the invention is a compound of the
formula I which is selected from the series consisting of:
2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

[2-(2-oxo-imidazoli din- I -yl)-ethyl]-amide,
2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

(2-hydroxy-ethyl)-amide,
2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

cyclopropylamide,
2-((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic

acid (2-hydroxy-ethyl)-amide,
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2-(2-Oxo-pyrrolidin- I -yl)-N-[2-(2-0-tolyl-chroman-6-

yloxy)-thiazo1-5-ylmethyl]-acetamide,
Isoxazole-5-carboxylic acid [2-(2-0-tolyl-chroman-6-

yloxy)-thiazo1-5-ylmethyl]-amide,

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 5

propylamide,
4-Methyl-2-(2-0-tolyl-chroman-6-yloxy)-thiazole-5-car-

boxylic acid (isoxazo1-5-ylmethyl)-amide,

2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiaz- 10

ole-5-carboxylic acid (2-hydroxy-ethyl)-amide,

2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiaz-
ole-5-carboxylic acid propylamide.

Phosphoric acid mono-(2-([2-KS)-2-o-tolyl-chroman-6-
15

yloxy)-thiazo le-5-carbonyl] -amino )-ethyl)ester,
2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

(6,7-dihydro-5H-pyrrolo [2,1-c][1,2,4]triazo1-3-ylm-

ethyl)-amide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 20

propylamide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
(2-chloro-pyridin-4-ylmethyl)-amide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid 25

(1,5-dimethyl- IH-pyrazol-4-ylmethyl)-amide,

1,3,5-Trimethyl-lH-pyrazole-4-sulfonic acid [2-(2-phenyl-

chroman-6-yloxy)-thiazo1-5-ylmethyl]-amide,

2-((R)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
30

acid (2-hydroxy-ethyl)-amide, and

[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyri-
din-4-ylmethyl-amine,

or which is any one of these compounds, and its pharmaceu-

tically acceptable salts, wherein the compound of the for-

mula I is a subject of the invention in any of its stereoiso-

meric forms or a mixture of stereoisomeric forms in any

ratio, unless a specific stereoisomeric form is specified
with respect to any carbon atoms in the respective com-

40
pound.
Another subject of the invention is a compound of the

formula I which is selected from the series consisting of:
2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

[2-(2-oxo-imidazolidin-I -yl)-ethyl]-amide, 46

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
(2-hydroxy-ethyl)-amide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
cyclopropylamide,

2-((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid (2-hydroxy-ethyl)-amide,

2-(2-Oxo-pyrrolidin- I -yl)-N-[2-(2-0-tolyl-chroman-6-
yloxy)-thiazo1-5-ylmethyl]-acetamide,

Isoxazole-5-carboxylic acid [2-(2-0-tolyl-chroman-6-
yloxy)-thiazo1-5-ylmethyl]-amide,

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
propylamide,

4-Methyl-2-(2-0-tolyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid (isoxazo1-5-ylmethyl)-amide, 60

2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiaz-
ole-5-carboxylic acid (2-hydroxy-ethyl)-amide,

2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiaz-
ole-5-carboxylic acid propylamide, 65

Phosphoric acid mono-(2-([2-KS)-2-o-tolyl-chroman-6-
yloxy)-thiazo le-5-carbonyl] -amino )-ethyl)ester,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

(6,7-dihydro-5H-pyrrolo [2,1-c][1,2,4]triazo1-3-ylm-

ethyl)-amide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

propylamide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
(2-chloro-pyridin-4-ylmethyl)-amide,

2-((R)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic

acid (2-hydroxy-ethyl)-amide, and

[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-pyri-
din-4-ylmethyl-amine,

or which is any one of these compounds, and its pharmaceu-
tically acceptable salts, wherein the compound of the for-
mula I is a subject of the invention in any of its stereoiso-
meric forms or a mixture of stereoisomeric forms in any
ratio, unless a specific stereoisomeric form is specified
with respect to any carbon atoms in the respective com-
pound.
In one embodiment of the invention, the compounds of the

formula I are defined as above in their generic definition or in
any more specific definition or embodiment, with the proviso
that the compound of the formula I is not one of the following
compounds, which are named according to the Chemical
Abstracts system of nomenclature:
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-

benzopyran-6-yl) oxy]-N-[1-(1,5-dimethyl- I H-pyrazo1-4-

yl) ethyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-

benzopyran-6-yl) oxy]-N-[(1,3-dimethyl- IH-pyrazol-4-

yl)methyl]-,
IH-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-

2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1, 3,5-

trimethyl-,
IH-Pyrazole-4-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-

2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1, 5-
dimethyl-,

IH-Pyrazole-4-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1, 3,5-

trimethyl-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-

benzopyran-6-yl) oxy]-N-[2-(3, 5-dimethyl- I H-pyrazo1- I-
yl) ethyl]-,

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[(I -ethyl-3-methyl- I H-pyrazol-
4-yl)methyl]-,

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[(I -methyl- IH-pyrazol-5-yl)
methyl]-,

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[(1, 5-dimethyl- IH-pyrazol-3-
yl)methyl]-,

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[(1,3-dimethyl- IH-pyrazol-5-
yl)methyl]-,

IH-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1, 5-
dimethyl-,

IH-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-I -me-

thyl-,
IH-Pyrazole-3-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-

2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-I -ethyl-,
I H-Pyrazole- l-acetamide, N-[[2-[(3,4-dihydro-2-phenyl-

2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-,
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I H-Pyrazole-l-acetamide, N-[[2-[(3,4-dihydro-2-phenyl-

2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-3-me-
thyl-,

I H-Pyrazole-5-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]- l-ethyl-,

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[3-(1 H-pyrazol- I -yl)propyl] -,

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[2-(3-methyl- I H-pyrazol- I -yl)
ethyl]-,

I H-Pyrazole-4-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]- l-ethyl-,

5-Thiazolecarboxamide, N-[(1,5-dimethyl-l H-pyrazol-4-yl)
methyl]-2-[[2-(3-fluorophenyl)-3, 4-dihydro-2H- I -ben-

zopyran-6-yl] oxy]-,
5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-I-

benzopyran-6-yl) oxy]-N-[(I -ethyl- IH-pyrazol-4-yl)me-
thyl]-,

I H-Pyrazole- l-propanamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-,

IH-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-5-me-
thyl- I -(I -methyl ethyl)-,

5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[(1, 5-dimethyl- I H-pyrazo1-4-

yl)methyl]-,
5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-I-

benzopyran-6-yl) oxy]-N-[1-(1,5-dimethyl- I H-pyrazo1-4-

yl)ethyl]-,
5-Thiazolecarboxamide, 2-[(3,4-dihydro-2-phenyl-2H-I-

benzopyran-6-yl) oxy]-N-[1-(1,3-dimethyl- I H-pyrazo1-4-

yl)ethyl]-,
5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-

benzopyran-6-yl) oxy]-N-[(1, 5-dimethyl- I H-pyrazo1-4-

yl)methyl]-,
IH-Pyrazole-4-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-

2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]- l-ethyl-,
I H-Pyrazole-5-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-

2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]-1, 3-
dimethyl-,

5-Thiazolemethanamine, 2-[(3,4-dihydro-2-phenyl-2H-I-
benzopyran-6-yl) oxy]-N-[2-(1 H-pyrazol- I -yl) ethyl] -,

IH-Pyrazole-5-sulfonamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]- I-me-
thyl-,

I H-Pyrazole-5-carboxamide, N-[[2-[(3,4-dihydro-2-phenyl-
2H- I-benzopyran-6-yl)oxy]-5-thiazolyl]methyl]- I-me-
thyl-,

5-Thiazolecarboxamide, N-[(1,5-dimethyl-l H-pyrazol-4-yl)
methyl]-2-[[(2R)-2-(3-fluorophenyl)-3, 4-dihydro-2H- I-
benzopyran-6-yl] oxy]-,

5-Thiazolecarboxamide, N-[(1,5-dimethyl-l H-pyrazol-4-yl)
methyl]-2-[[(2S)-2-(3-fluorophenyl)-3, 4-dihydro-2H- I-
benzopyran-6-yl] oxy]-,

5-Thiazolecarboxamide, 2-[[(2R)-3,4-dihydro-2-phenyl-
2H- I -benzopyran-6-yl] oxy] -N- [(1,5-dimethyl- I H-pyra-
zol-4-yl)methyl] -, and

5-Thiazo lee arboxamide, 2- [[(2S)-3,4-dihydro-2-phenyl-2H-
I -benzopyran-6-yl] oxy] -N- [(1,5-dimethyl- I H-pyrazo1-4-
yl)methyl]-,

wherein in the excluded compounds the carbon atom in posi-
tion 2 of the chroman ring, which carries a phenyl group or
3-fluorophenyl group, is present in racemic form, unless
specified otherwise, and in another embodiment the excluded
compounds are excluded as the free compounds, i.e. not in the
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form of an addition salt with an acid, and in the form of their

2,2,2-trifluoroacetates, i.e. their acid addition salts with trif-
luoroacetic acid.

In another embodiment of the invention, the compounds of
the formula I are defined as above in their generic definition or
in any of the more specific definitions or embodiments, with
the proviso that the compound of the formula is not a com-
pound in which simultaneously the group Ar is an unsubsti-

tuted phenyl group, the groups R3 and R4 are hydrogen, one
of the groups R5 and R6 is hydrogen, the other of the groups
R5 and R6 is R40-(C, -C~)-alkyl-, and R7 is R40 or R40-(C, -

C~)-alkyl-, wherein R40 is pyrazolyl which is unsubstituted
or substituted by one or more identical or different (C,-C~)-
alkyl substituents, and the carbon atom in position 2 of the
chroman ring which carries the group Ar is present in racemic
form, and the proviso that the compound of the formula I is
not one of the following compounds, which are named
according to the Chemical Abstracts system ofnomenclature:
5-Thiazolecarboxamide. N-[(1,5-dimethyl-l H-pyrazol-4-yl)

methyl]-2-[[2-(3-fluorophenyl)-3, 4-dihydro-2H- I-ben-
zopyran-6-yl] oxy]-,

5-Thiazolecarboxamide. N-[(1,5-dimethyl-l H-pyrazol-4-yl)
methyl]-2-[[(2R)-2-(3-fluorophenyl)-3, 4-dihydro-2H- I-
benzopyran-6-yl] oxy]-,

5-Thiazolecarboxamide. N-[(1,5-dimethyl-l H-pyrazol-4-yl)
methyl]-2-[[(2S)-2-(3-fluorophenyl)-3, 4-dihydro-2H- I-
benzopyran-6-yl] oxy]-,

5-Thiazolecarboxamide, 2-[[(2R)-3,4-dihydro-2-phenyl-
2H- I -benzopyran-6-yl] oxy] -N- [(1,5-dimethyl- I H-pyra-

zol-4-yl)methyl] -, and
5-Thiazolecarboxamide, 2-[[(2S)-3,4-dihydro-2-phenyl-2H-

I -benzopyran-6-yl] oxy] -N-[(1,5-dimethyl- I H-pyrazo1-4-

yl)methyl]-,
and in another embodiment the excluded compounds are
excluded as the free compounds, i.e. not in the form of an

addition salt with an acid, and in the form of their 2,2,2-
trifluoroacetates, i.e. their acid addition salts with trifluoro-
acetic acid.

In another embodiment of the invention, the compounds of
the formula I are defined as above in their generic definition or
in any of the more specific definitions or embodiments, pro-
vided that the compound of the formula I is not a compound
in which simultaneously the group Ar is unsubstituted phenyl
or 3-fluorophenyl, the groups R3 and R4 are hydrogen, one of
the groups R5 and R6 is hydrogen, the other of the groups R5
and R6 is R40-(C, -C~)-alkyl-, and R7 is R40 or R40-(C, -C~)-
alkyl-, wherein R40 is pyrazolyl which is unsubstituted or
substituted by one or more identical or different (C,-C~)-alkyl
substituents, and in another embodiment the excluded com-
pounds are excluded as the free compounds, i.e. not in the
form of an addition salt with an acid, and in the form of their

2,2,2-trifluoroacetates, i.e. their acid addition salts with trif-
luoroacetic acid.

Another subject of the present invention are processes for
the preparation of the compounds of the formula I which are
outlined below and by which the compounds of the formula I
and intermediates occurring in the course of their synthesis
are obtainable. For example, one such process relates to the
formation ofcompounds ofthe formula I from chroman-6-ols
of the formula II and 2-chloro-thiazoles of the formula III,
and includes the linkage of the thiazole ring to the chroman
ring to give compounds of the formula IV, and the subsequent
conversion of the group Y into the group R2 that is attached to
the thiazole ring in the final compounds of the formula I.
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The groups Ar, R3 and R4 in the compounds of the formu-
lae II, III and IV are defined as in the compounds of the
formula I, and additionally can functional groups be present
in protected form or in the form ofa precursor group which is
subsequently converted into the final group. The group Y in
the compounds of the formulae III and IV, which group is
subsequently trans formed into the group R2 in the compound
of the formula I, is selected from the series consisting of
R50-OM(O), HM(O) and NC, wherein R50 is
(C,-C4)-alkyl. The reaction ofthe compounds of the formulae
II and III is generally performed in an inert solvent, in par-
ticular an aprotic solvent, for example an ether such as tet-
rahydrofuran (THF), dioxane or 1,2-dimethoxyethane
(DME) or an amide such as dimethyl formamide (DMF), dim-
ethylacetamide or N-methylpyrrolidin-2-one (NMP) in the
presence ofa base, for example a basic alkali metal salt like an
alkali metal carbonate such as sodium carbonate, potassium
carbonate or cesium carbonate, at temperatures from about
20' C. to about 100' C., in particular from about 40' C. to
about 60' C. In one embodiment of the invention, R50 is
(C,-C~)-alkyl, for example methyl or ethyl, in another
embodiment it is tert-butyl.

Compounds of the formula IV in which the group Y is the
group R50-0~(O), which are designated as compounds
of the formula IVa, in particular compounds of the formula
IVa in which R50 is (C, -C~)-alkyl, can be reacted with amines
of the formula V under standard conditions for the aminolysis
of esters, for example in a solvent such as a hydrocarbon like
toluene, a chlorinated hydrocarbon like dichloromethane,
1,2-dichloroethane or chlorobenzene or an ether like THF,
dioxane or DME at temperatures from about 20' C. to about
120' C., to give compounds of the formula I in which R2 is the
group RS-N(R6)-C(O), i.e. compounds of the formula Ia.
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Compounds of the formula IV can also be transformed into
compounds of the formula Ia in a convenient manner by first
converting the compound of the formula IVa into the respec-
tive carboxylic acid of the formula VI, or a salt thereof, and

reacting the compound of the formula VI or its salt with an
amine of the formula V under standard conditions for the
formation of amides from carboxylic acids. The groups Ar,
R3, R4, R5 and R6 in the compounds of the formulae IVa, V
and VI are defined as in the compounds of the formula I, and
additionally can functional groups be present in protected
form or in the form of a precursor group which is subse-
quently converted into the final group.

Compounds of the formula IVa can be converted into com-
pounds of the formula VI by treatment with an acid or base,
for example by treatment with an alkali metal hydroxide such
as lithium hydroxide, sodium hydroxide or potassium
hydroxide in a solvent such as an ether like THF, dioxane or
DME or an alcohol such as methanol or ethanol, or a mixture
of solvents, in particular an aqueous solvent or mixture of
solvents, or by treatment with hydrochloric acid or trifluoro-
acetic acid in a solvent such as a chlorinated hydrocarbon like
dichloromethane, an ether or an alcohol, in particular in the
case of a tert-butyl ester, at temperatures from about 20' C. to
about 100' C., followed by standard work-up procedures such
as an acidification in case the ester of the formula IVa is
hydrolyzed in the presence of a base and a free carboxylic
acid of the formula VI is to be prepared, wherein the detailed
conditions depend on the particulars of the specific case, as
usual, and are readily chosen by a person skilled in the art. For
the reaction with the compound ofthe formula V, the carboxy-
lic acid group HO~(O) in the compound of the formula
VI is generally activated in situ by means of a customary
amide coupling reagent or converted into a reactive carboxy-
lic acid derivative which can be prepared in situ or isolated.
For example, the compound of the formula VI can be con-
verted into an acid halide, e.g. by treatment with thionyl
chloride, phosphorus pentachloride or oxalyl chloride, or
treated with an alkyl chloro formate like ethyl chloro formate
or isobutyl chloroformate to give a mixed anhydride. Cus-
tomary coupling reagents which can be employed, are propa-
nephosphonic anhydride, N, N'-carbonyldiazoles like N, N'-

carbonyldiimidazole (CDI), carbodiimides like 1,3-
diisopropylcarbodiimide (DIC), 1,3-
dicyclohexylcarbodiimide (DCC) or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDC), carbodiimides together with additives like I-hy-
droxy-benzotriazole (HOBT) or I-hydroxy-7-azabenzotriaz-
ole (HOAT), uronium-based coupling reagents like O-(7-
azabenzotrlazol- I -yl)-N, N, N', N'-tetramethyluronium
hexafluorophosphate (HATU), O-(benzotrlazol-l-yl)-N, N,
N', N'-tetramethyluronium hexafluorophosphate (HBTU) or
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0-(cyano(ethoxycarbonyl)methyl eneamino)-N, N, N', N'-tet-

ramethyluronium tetrafluoroborate (TOTU), and phospho-
nium-based coupling reagents like (benzotriazol-I-yloxy)tris

(dimethylamino)phosphonium hexafluorophosphate (BOP),
(benzotriazol-I-yloxy)tripyrrolidinophosphonium hexafluo-

rophosphate (PyBOP) or bromotripyrrolidinophosphonium

hexafluorophosphate (PyBroP). The reaction of the activated

compound of the formula VI or a reactive derivative of the

compound of the formula VI is generally carried out in an

inert solvent, for example a hydrocarbon like toluene, a chlo-

rinated hydrocarbon like dichloromethane, an ether like THF,

dioxane or DME, an ester like ethyl acetate or butyl acetate, a

nitrile like acetonitrile, an amide like DMF or NMP, or water,

or a mixture of solvents, at temperatures from about —10' C.
to about 100' C., in particular at temperatures from about 0'
C. to about 60' C. Favorably, the reaction is carried out in the

presence ofa base such as a tertiary amine, like triethylamine,

ethyldiisopropylamine, N-methylmorpholine or pyridine, or
an inorganic base such as an alkali metal hydroxide, carbon-

ate or hydrogencarbonate, like sodium hydroxide, potassium

hydroxide, sodium carbonate or sodium hydrogencarbonate.

Compounds of the formula IV in which the group Y is the

group H~(O), i.e. an aldehyde group or formyl group,
which are designated as compounds of the formula IVb, can
be reacted with amines of the formula V, in particular amines
in which at least one ofthe groups R5 and R6 is different from

hydrogen, in a reductive amination reaction to give com-
pounds of the formula I in which R2 is the group R5-N(R6)-
CH2, i.e. compounds of the formula lb.

0 /~S C(01—H H N

~~/N RI IR
V

R4

Ivb

The groups Ar, R3 and R4 in the compounds of the formula

IVb are defined as in the compounds of the formula I, and

additionally can functional groups be present in protected

form or in the form of a precursor group which is subse-

quently converted into the final group. The reductive amina-

tion can be carried out with a complex borohydride as reduc-

ing agent such as sodium cyanoborohydride or sodium

triacetoxyborohydride, which can favorably be used also in

polymer-bound form, in a solvent such an ether like THF,

dioxane or DME, an alcohol like methanol or ethanol, or an

acid like acetic acid, or a mixture of solvents, at temperatures

from about O' C. to about 70' C.

Compounds of the formula IV in which the group Y is the
group NC, i.e. a nitrile group or cyano group, which are
designated as compounds of the formula IVc, can be reduced
to aminomethyl compounds of the formula It, which can then
be acylated with compounds of the formula VII and sul fony-
lated with compounds of the formula VIII to give further
compounds of the formula I in which R2 is the group R7-C

(0) NH CH2 and the group R7-S(O)2 NH~H2
respectively, i.e. compounds of the formulae Ic and Id.
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The groups Ar, R3, R4 and R7 in the compounds of the
formulae It, IVc, VII and VIII are defined as in the compounds
of the formula I, and additionally can functional groups be
present in protected form or in the form of a precursor group
which is subsequently converted into the final group. The
groups XI and X2 in the compounds of the formulae VII and
VIII are nucleophilically substitutable leaving groups, in par-
ticular chlorine, in which latter case the compounds of the
formulae VII and VIII are carboxylic acid chlorides and sul-
fonic acid chlorides. The groups Xl and X2 can also be a
hydroxy group, in which case the compounds of the formulae
VII and VIII are carboxylic acids and sulfonic acids which are
generally activated in situ by means of a customary amide
coupling reagent or converted into a reactive carboxylic acid
derivative, such as the compound in which XI or X2 is chlo-
rine, for the reaction with the compound ofthe formula It. The
explanations on activating agents and reaction conditions
given above with respect to the reaction of the compounds of
the formula VI with the compounds of the formula V to give
carboxamides apply correspondingly to the reaction of the
compounds of the formulae VII and VIII with the compounds
of the formula It to give carboxamides and sul fonamides. The
reduction ofthe nitrile group in the compounds of the formula
IVc to the aminomethyl group in the compounds of the for-
mula It can be performed with various reducing agents known
to a person skilled in the art, such as complex metal hydrides
or boranes, or by catalytic hydrogenation in the presence of a
hydrogenation catalyst, for example Raney nickel, in a sol-
vent such as an ether like THF, dioxane or DME, an alcohol
like methanol or ethanol, or water or a mixture of solvents, at
temperatures from about O' C. to about 80' C., the detailed
conditions being dependent on the chosen reducing agent and
the particulars of the specific case.

Compounds of the formula IV and It can be transformed
into further compounds of the formula I also according to
other synthetic strategies. For example, in case compounds of
the formula Ib are to be prepared in which one of the groups
R5 and R6 is hydrogen and the other is a substituted methyl
group, such as a group of the type R14-CH2, a reductive
amination reaction with a compound of the formula It and an
aldehyde of the formula R14-C(O) H can be performed in a
manner as described above for the reaction of the compounds
of the formulae IVb and V. Compounds of the formulae Ib, Ic
and Id can also be obtained by reducing a compound of the
formula IVa or a compound of the formula IVb to the respec-
tive compound in which the group Y is a hydroxymethyl
group HO~H2, converting the hydroxy group into a
nucleophilically substitutable leaving group such as chlorine
or bromine or a sulfonyloxy group like methanesulfonyloxy,
and reacting the obtained alkylating agent with an amine of
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the formula V, an amide of the formula R7-C(O) NH~ or a
salt thereof, or a sulfonamide of the formula R7-S(O)~ NH~
or a salt thereof, respectively,
wherein in the compounds of the formulae R7-C(O) NH~
and R7-S(O)~ NH~ the groups R7 are defined as in the
compounds of the formula I and additionally functional

groups can be present in protected form or in the form of a
precursor group which is subsequently converted into the
final group. Further, compounds of the formulae IVa, IVb,
IVc and VI can be converted into one another. If it is more
convenient in a specific case to react a compound of the
formula II with a compound of the formula III in which Y is
either R50-O~(O) or H C(O) or NC, the obtained
compound of the formula IV or a subsequently obtained
compound of the formula VI can be converted by standard
procedures into compounds of the formula IV in which Y has
another meaning. For example, a carboxylic acid ester of the
formula IVa or a nitrile of the formula IVc can be reduced to
the aldehyde of the formula IVb, or a compound of the for-
mula IVa or the formula VI can be converted into the carboxa-
mide and the latter dehydrated to the nitrile of the formula
IVc, or an aldehyde of the formula IVb can be oxidized to a
carboxylic acid of the formula VI, or a nitrile of the formula
IVc can be hydrolyzed to the carboxylic acid of the formula
VI.

For obtaining further compounds of the formula I, various
trans formations of functional groups can be carried out under
standard conditions in compounds of the formula I obtained
as described above, or in intermediates or starting compounds
in the synthesis of the compounds of the formula I. For
example, a hydroxy group can be reacted with a carboxylic
acid or a reactive derivative thereof in a similar manner as
described above for the reaction of a carboxylic acid with an
amine to give a carboxylic acid ester. Etherifications of
hydroxy groups can be performed by alkylation with the
respective halogen compound, for example a bromide or
iodide, in the presence of a base such an alkali metal carbon-
ate like potassium carbonate or cesium carbonate in an inert
solvent such as an amide like DMF or NMP or a ketone like
acetone or butan-2-one, or with the respective alcohol under
the conditions of the Mitsunobu reaction in the presence of a
phosphine like triphenylphosphine or tributylphosphine and
an azodicarboxylic acid derivative like diethyl azodicarboxy-
late or diisopropyl azodicarboxylate. By reaction with an
isocyanate, a hydroxy group can be converted into an ¹ub-
stituted carbamic acid ester. By treatment with a suitable
halogenating agent, a hydroxy group can be converted into a
halide. By treatment with sulfur trioxide in the presence of
pyridine, a hydroxy group can be converted into the sulfuric
acid mono ester. By treatment with a suitable phosphoramid-
ite, such as dibenzyl N, N-diisopropyl-phosphoramidite, dial-
lyl N, N-diisopropylphosphoramidite or di-tert-butyl N, N-di-
isopropyl-phosphoramidite of the formula (Isopropyl)~N P
(0 R55)~, in which R55 is benzyl, allyl or tert-butyl, for
example, in the presence of tetrazole and subsequent oxida-
tion, for example with a peracid like 3-chloro-perbenzoic
acid, a hydroxy group can be converted into its phosphoric
acid ester dibenzyl ester, phosphoric acid ester diallyl ester
and phosphoric acid ester di-tert-butyl ester, respectively,
which can be cleaved to the phosphoric acid mono ester ofthe
hydroxy group, i.e. the compound which contains the group
(HO)~P(O) attached to the oxygen atom of the hydroxy
group, by catalytic hydrogenation in the presence of a palla-
dium catalyst in the case ofthe dibenzyl ester, by a palladium-
catalyzed nucleophilic substitution in the case of the diallyl
ester, and by treatment with an acid such as trlfluoroacetic
acid in the case of the di-tert-butyl ester. By treatment with
chloromethyl chloroformate and subsequently with silver
dibenzylphosphate, a hydroxy group can be converted into
the carbonic acid ester dibenzyloxyphosphoryloxymethyl
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ester, which can be cleaved to the carbonic acid ester
phosphonooxymethyl ester of the hydroxy group. i.e. the
compound which contains the group (HO)~P(O) 0
CH~ O~(O)-attached to the oxygen atom of the hydroxy
group, by catalytic hydrogenation in the presence of a palla-
dium Catalyst/c f. WO 2010/039474). A halogen atom can be
replaced with a variety of groups in a substitution reaction
which may also be a transition-metal catalyzed reaction. An
amino group can be modified under standard conditions for
alkylation, for example by reaction with a halogen compound
or by reductive amination of a carbonyl compound, or for
acylation or sulfonylation, for example by reaction with an
activated carboxylic acid or a carboxylic acid derivative like
an acid chloride or anhydride. A carboxylic acid ester group
can be hydrolyzed under acidic or basic conditions to give a
carboxylic acid. A carboxylic acid group can be activated or
converted into a reactive derivative as outlined above and
reacted with an alcohol or an amine or ammonia to give an
ester or amide. A primary amide can be dehydrated to give a
nitrile. A sulfur atom in an alkyl-S group or in a heterocy-
clic ring can be oxidized with a peroxide like hydrogen per-
oxide or a peracid to give a sulfoxide moiety (S(O)) or a
sul fone moiety (S(O)~).A carboxylic acid group, carboxylic
acid ester group and a ketone group can be reduced to an
alcohol, for example with a complex hydride such al lithium
aluminium hydride, lithium borohydride or sodium borohy-
dride. A hydroxy group can be oxidized to an oxo group by
means of pyridinium chlorochromate or the Dess-Martin
periodinane reagent, for example. All such reactions in the
preparation of the compounds of the formula I are known per
se and can be carried out in a manner familiar to a person
skilled in the art according to, or analogously, to procedures
which are described in the standard literature, for example in
Houben-Weyl, Methods of Organic Chemistry, Thieme; or
Organic Reactions, John Wiley & Sons; or R. C. Larock,
Comprehensive Organic Transformations: A Guide to Func-
tional Group Preparations, 2. ed. (1999),John Wiley & Sons,
and the references quoted therein.

The chroman-6-ol s ofthe formula II which are employed in
the synthesis of the compounds of the formula IV described
above, can be obtained by different processes. In one of them,
an acetophenone ofthe formula IX, which is substituted in the
benzene ring by a hydroxy group and a group Gl and can
additionally be substituted in the benzene ring and the acetyl
group by substituents R4, is condensed with an aldehyde of
the formula X in the presence of a base to give a chroman-4-
one of the formula XII and/or a chalcone of the formula XI,
and an obtained chalcone of the formula XI subsequently
cyclized to the chroman-4-one of the formula XII.
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The groups Ar and R4 in the compounds of the formulae

IX, X, XI and XII are defined as in the compounds of the
formula I, and additionally can functional groups be present
in protected form or in the form ofa precursor group which is
subsequently converted into the final group. The group Gl in
the compounds of the formulae IX, XI and XII is a hydroxy
group or bromine. When performing the reaction of the com-
pounds of the formulae IX and X in the presence of an alkali
metal hydroxide such as potassium hydroxide as the base in a
solvent such as an alcohol like methanol or ethanol at tem-
peratures from about 30' C. to about 70' C., the obtained
product is the chalcone of the formula XI. When performing
the reaction ofthe compounds ofthe formulae IX and X in the
presence of a salt of a weak acid such as ammonium acetate,
for example, in a solvent such as acetic acid at temperatures
from about 100' C. to about 120' C., the obtained product is
a mixture of the chalcone of the formula XI and chroman-4-
one of the formula XII. The compound of the formula XI, as
well as a mixture of the compounds of the formulae XI and
XII, can be employed in the cyclization reaction to give the
compound of the formula XII, which can be carried out by
treating the starting material with an acid like hydrochloric
acid or with an amine like ethyldiisopropylamine and potas-
sium fluoride, in a solvent such as an alcohol like methanol or
ethanol at temperatures from about 60' C. to about 100' C.

The oxo group in the ring position 4 of the compounds of
the formula XII is then reduced to a CH~ group to give the
compounds of the formula XIV, favorably stepwise via the
4-hydroxy-chroman derivatives of the formula XIII.
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pound of the formula II. In case the group Gl in the obtained
compound of the formula XIV is bromine, it can be converted
into a hydroxy group by metalation of the compound of the
formula XIV with a organolithium compound such as butyl-
lithium and treatment with a trialkyl borate such as triisopro-

pyl borate in a solvent such as a hydrocarbon like heptane or
cyclohexane or an ether like THF or dioxane at temperatures
from about —80' C. to about O' C., followed by oxidative
cleavage, for example by means of hydrogen peroxide in the
presence of a base such as sodium hydroxide.

Further processes for the preparation of chroman-6-ols of
the formula II involve a cyclization of 3-hydroxypropyl-sub-
stituted benzene derivative of the formula XV, which is sub-
stituted in the benzene ring by two suitable groups G2 and G3
and can additionally be substituted in the benzene ring and the
propyl group by sub stituents R4, to give a chroman derivative
of the formula XVI, in which the group G3 is then converted
into the hydroxy group present in the compounds of the
formula

OH

GI
36

XVI

XH ~
XIII

GI

XIV

The groups Ar and R4 in the compounds of the formulae
XIII and XIV are defined as in the compounds of the formula

I, and additionally can functional groups be present in pro-
tected form or in the form of a precursor group which is
subsequently converted into the final group. The group Gl in
the compounds of the formulae XIII and XIV is a hydroxy
group or bromine. The reduction of the compounds of the
formula XII to the compounds of the formula XIII can be
carried out under standard conditions for the reduction of a
ketone to an alcohol, for example by means of a complex
hydride as reducing agent, or a borane derivative, such as the
borane-tetrahydro furan complex in a solvent such as an ether
like THF or dioxane, at temperatures from about 30' C. to
about 80' C. The reduction of the compounds of the formula
XIII to the compounds of the formula XIV can be performed,
for example, by treatment with a silane reducing such as a
trialkylsilane like triethylsilane and an acid such as trifluoro-
acetic acid in a solvent such as a chlorinated hydrocarbon like
dichloromethane at temperatures from about O' C. to about
40' C. In case the group Gl in the compound of the formula
XIII and its precursor compounds is a hydroxy group, the
obtained compound of the formula XIV already is a com-
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The groups Ar and R4 in the compounds of the formulae
XV and XVI are defined as in the compounds of the formula
I, and additionally can functional groups be present in pro-
tected form or in the form of a precursor group which is
subsequently converted into the final group. The group G2 in
the compounds of the formula XV can be a hydroxy group or
a nucleophilically substitutable leaving group, for example
fluorine. The group G3 in the compounds of the formulae XV
and XVI can be bromine or (C, -C4)-alkyl-O such as meth-

oxy, for example. In case G3 is bromine, the conversion of the
group G3 in the compound of the formula XVI into the
hydroxy group in the compound of the formula II can be
performed as described above for the conversion of the com-
pounds of the formula XIV into the compounds ofthe formula
II. In case G3 is (C,-C4)-alkyl-O, the conversion into the
hydroxy group can be performed according to standard pro-
cedures for ether cleavage, for example by treatment with
boron tribromide in a chlorinated hydrocarbon such as
dichloromethane at temperatures from about —20' C. to about
10' C. in the case of a methoxy group. In case the group G2 is
a hydroxy group, the cyclization of the compound of the
formula XV to the compound of the formula XVI can conve-
niently be performed under the conditions of Mitsunobu reac-
tion by treatment with a phosphine such as triphenylphos-
phine or tributylphosphine and an azodicarboxylic acid
derivative such as diethyl azodicarboxylate or diisopropyl
azodicarboxylate in a solvent such as an ether like THF or
dioxane at temperatures from about 0' to about 30' C. In case
the benzene ring carrying G2 in the compound of the formula
XV is susceptible to a nucleophilic aromatic substitution and
G2 is a leaving group such as fluorine, the cyclization can be
performed by treatment of the compound of the formula XV
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with a base which enhances the nucleophilicity of the
hydroxy group in position 3 of the propyl group, for example
an alkali metal amide or an alkali metal hydride like sodium

hydride, in an inert solvent such as an ether like THF or
dioxane or an amide like DMF or NMP at temperatures from
about —20' C. to about 100' C.

Ar

-continued
G3

By cyclization of compounds of the formula XV also indi-

vidual stereoisomeric forms of the compounds of the formula
XVI and II, and finally of compounds of the formula I, can be
conveniently be prepared in which the chiral carbon atom in
position 2 of the chroman ring system is present either in R
configuration or in S configuration. For the synthesis of such
individual stereoisomers, which can otherwise be obtained,
for example, by chromatographic resolution on a chiral phase
of a mixture of the stereoisomers of the final compounds of
the formula I or at any stage of the synthesis, the individual

stereoisomeric forms of the 3-hydroxypropyl-substituted
benzene of the formula XV are employed, i.e. the compounds
of the formula XVa. Depending on the cyclization reaction
and the conditions chosen, the cyclization can proceed with
retention or inversion ofthe configuration of the chiral carbon
atom to give the individual stereoisomeric forms of the com-
pounds ofthe formula XVI, i.e. the compounds ofthe formula
XVIa, which can be reacted further to the individual stereoi-
someric forms compounds of the formulae II and I. In the
compounds of the formulae XVa and XVIa are the groups Ar,
R4, G2 and G3 defined as in the compounds of the formula
XV and XVI, respectively, and the depicted chiral carbon
atom is present, or is essentially present, either in R configu-
ration or in S configuration, as is indicated by the wavy
wedge.
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One embodiment of the present invention thus relates to a
process for the preparation of a compound of the formula I,

which comprises cyclizing a compound of the formula XV to

a compound of the formula XVI, converting the compound of
the formula XVI into a compound of the formula II, reacting

the compound of the formula II with a compound of the

formula III to give a compound of the formula IV, and con-
46

verting the compound of the formula IV into a compound of
the formula I, wherein the groups Ar, R3 and R4 in the

compounds of the formulae II, III, IV, XV and XVI are

defined as in the compounds of the formula I, and additionally

60 can functional groups be present in protected form or in the

form of a precursor group which is subsequently converted

into the final group, the group G2 in the compound of the

formula XV is a hydroxy group or a nucleophilically substi-

tutable leaving group, for example fluorine, the group G3 in

the compounds of the formulae XV and XVI is bromine or

(Cr-C4)-alkyl-O, and the group Y in the compounds of the

formulae III and IV is R50-OM(O), HM(O) or

NC, wherein R50 is (Cr-C4)-alkyl.
60

Another embodiment of the present invention relates to the
process described afore, in which the chiral carbon atom

carrying the group Ar in the compounds ofthe formulae II, IV,
XV and XVI is present, or is essentially present, in uniform
configuration, either in R configuration or in S configuration,
i.e. to a process for the preparation of a compound of the
formula Iq,
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which comprises cyclizing a compound ofthe formula XVa to

a compound of the formula XVIa, converting the compound

of the formula XVIVa into a compound of the formula IIa,

reacting the compound of the formula IIa with a compound of
the formula III to give a compound of the formula IVd, and

converting the compound of the formula IVd into a com-

pound of the formula Iq, wherein the groups Ar, R2, R3 and

R4 in the compounds ofthe formulae Iq, IIa, III, IVd, XVa and

XVIa are defined as in the compounds of the formula I, and

additionally can functional groups be present in protected

form or in the form of a precursor group which is subse-

quently converted into the final group, the group G2 in the

compound ofthe formula XVa is a hydroxy group or a nucleo-

philically substitutable leaving group, for example fluorine,

the group G3 in the compounds of the formulae XVa and

XVIa is bromine or (Cr -C4)-alkyl-O, and the group Y in the

compounds of the formulae III and IVd is R50-0 C(O)
H C(O) or NC, wherein R50 is (Cr-C4)-alkyl, wherein

the chiral carbon atom carrying the group Ar in the com-

pounds ofthe formulae Iq, IIa, IVd, XVa and XVIa is present,

or is essentially present, in uniform configuration, either in R

configuration or in S configuration.

The compounds of the formula XV, including the stereoi-
someric forms of the formula XVa, which are employed in the
cyclization reaction to the compounds of the formulae XVI
and XVIa described above, can be obtained according to, or
analogously to, various processes which are described in the
literature. For example, a 3-oxo-propionic acid ester of the
formula XVII can be alkylated with a benzyl halide of the
formula XVIII to give a 3-oxo-propyl-substituted benzene
derivative of the formula XIX, in which the ketone group is
then reduced to the alcohol group to give a compound of the
formula XV.
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The groups Ar and R4 in the compounds of the formulae
XVII, XVIII and XIX are defined as in the compounds of the
formula I, and additionally can functional groups be present
in protected form or in the form of a precursor group which is
subsequently converted into the final group. In the prepara-
tion of compounds of the formula XV according to this pro-
cess, the group G2 in the compounds of the formulae XVIII
and XIX is in particular a nucleophilically substitutable leav-

65 ing group, for example fluorine, and the group G3 in the
compounds of the formulae XVIII and XIX in particular is
bromine. The group R51 in the compounds of the formula
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The groups Ar and R4 in the compounds of the formulae
XX,XXI, XXII and XXIII are defined as in the compounds of
the formula I, and additionally can functional groups be
present in protected form or in the form of a precursor group
which is subsequently converted into the final group. In the
preparation of compounds of the formula XV according to
this process, the group G3 in the compounds of the formulae
XX. XXI and XXII is in particular a (C,-C4)-alkyl-O

XVII is (C, -C4)-alkyl, for example methyl or ethyl. The
group X3 in the compounds of the formula XVIII is a nucleo-
philically substitutable leaving group, for example chlorine
or bromine. The reaction of the compounds of the formulae
XVII and XVIII to give the compounds of the formula XIX is
performed in an inert solvent such as an ether like THF,
dioxane or DME in the presence of base such as an alkali
metal alkoxide or an alkali metal hydride, for example
sodium hydride, at temperatures from about O' C. to about
50' C. By treatment of the obtained benzylated 3-oxo-propi-
onic acid ester with an acid, for example hydrochloric acid in
an aqueous solvent such as an ether like dioxane or an acid
like acetic acid or a mixture of solvents at temperatures from
about 60' C. to about 120' C. the ester moiety is then saponi-
fied and decarboxylated to give the ketone of the formula
XIX.For the reduction ofthe ketone moiety in the compounds
of the formula XIX to the compounds of the formula XV,
various reducing agents can be employed, for example com-
plex metal hydride such as sodium borohydride or lithium
borohydride in a solvent such as an ether or an alcohol. In an
asymmetric reduction reaction, by employing a chiral reduc-
ing agent, for example an enantiomeric form of a chiral com-
plex metal hydride or a chiral borane, such as an alpha-
pinene-based organoborane like B-chloro-
diisopinocampheylborane, which is commonly abbreviated
as (—)-Ipc~BCI or (—)-DipCI, and (+)-Ipc~BCI or (+)-DipCI,
respectively, in an inert solvent such as an ether like THF or
dioxane at temperatures from about —40' C. to about 30' C.,
conveniently the individual stereoisomeric forms of the com-
pounds of the formula XV can be obtained, i e. compounds of
the formula XVa, which can be cyclized to the enantiomeric
forms of the compounds of the formula XVI, i.e. the com-
pounds of the formula XVIa, as described above.

In another process for the preparation ofcompounds of the
formula XV an indan- I -one ofthe formula XX is subjected to
a ring enlargement to give a chroman-2-one of the formula
XXI, in which the lactone moiety can be reduced to an alde-
hyde moiety which is present in the form of the cyclic hemi-
acetal of the formula XXII and which can be reacted with a
suitable organometal compound of the formula XXIII.
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group. The group M in the compounds of the formula XXIII
is a metal or a metal equivalent, for example lithium. The
conversion of the compound of the formula XX into the
compound of the formula XXI can be performed by treatment
with a peracid such as 3-chloro-perbenzoic acid in a solvent
such as a chlorinated hydrocarbon like dichloromethane at
temperatures from about —10' C. to about 30' C. For the
reduction of the lactone moiety in the compound of the for-
mula XXI to the masked aldehyde moiety in the compound of
the formula XXII, a complex metal reducing agent can be
used, such as diisobutylaluminum hydride, in a solvent such
as a hydrocarbon like cyclohexane or toluene or a chlorinated
hydrocarbon like dichloromethane or an ether like THF or
dioxane, or a mixture of solvents, at temperatures from about
—80' C. to about 30' C. For the subsequent step, the com-
pound of the formula XXIII is generally prepared in situ from
a suitable respective benzene or aromatic heterocycle or halo-
gen-substituted benzene or halogen-substituted aromatic het-
erocycle by metalation, for example with an organolithium
compound like butyllithium or a lithium amide like lithium
diisopropylamide or lithium 2,2,6,6-tetramethylpiperidide,
and reacted with the compound of the formula XXII in an
inert solvent such as a hydrocarbon like heptane or cyclohex-
ane or an ether like THF or a mixture of solvents at tempera-
tures from about —80' C. to about 30' C.

As already indicated, it can be advantageous or necessary
in all reactions which are carried out in the course of the
preparation of the compounds of the formula I to temporarily
protect functional groups or have them initially present in the
form ofprecursor groups, and later deprotect them or convert
them into the desired groups. Appropriate synthesis strategies
and protective groups and precursor groups which are suit-
able for the respective case, are known to the person skilled in
the art and can be found in P. G. M. Wuts and T. W. Greene,
Greene's Protective Groups in Organic Synthesis, 4. ed.
(2007), John Wiley & Sons, for example. Examples of pro-
tective groups which may be mentioned, are benzyl protective
groups, for example benzyl ethers ofhydroxy compounds and
benzyl esters of carboxylic acids, from which the benzyl
group can be removed by catalytic hydrogenation in the pres-
ence of a palladium catalyst, tert-butyl protective groups, for
example tert-butyl esters of carboxylic acids, from which the
tert-butyl group can be removed by treatment with trifluoro-
acetic acid, acyl protective groups, for example ester and
amides of hydroxy compounds and amino compounds, which
can be cleaved again by acidic or basic hydrolysis, or alkoxy-
carbonyl protective groups, for example tert-butoxycarbonyl
derivatives of amino compounds, which can be cleaved again
by treatment with trifluoroacetic acid. Examples of precur-
sors which may be mentioned are halogen atoms which can be
replaced by many other groups, or nitro groups which can be
converted, for example by catalytic hydrogenation, into
amino groups which can be diazotized and converted into a
large number of groups.

The starting materials employed in the procedures outlined
above are commercially available or can be prepared accord-
ing to procedures, or in analogy to procedures, described in
the literature. Procedures for the preparation of 2-chloro-
thiazole derivatives of the formula III, for example, are
described in U.S. Pat. No. 4, 168,380, WO 01/17995 or I.
Sawhney et al. , J. Chem. Soc. Perkin Trans. I (1990), 329-
331, for example.

As is usual and applies to all reactions performed in the
course of the synthesis of a compound of the formula I,
appropriate details of the conditions applied in a specific
preparation process, including the solvent, a base or acid, the
temperature, the order of addition, the molar ratios and other
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parameters, are routinely chosen by the skilled person in view
of the characteristics of the starting compounds and the target
compound and the other particularities ofthe specific case. As
is also known by the skilled person, not all processes
described herein will in the same way be suitable for the
preparation of all compounds of the formula I and their inter-
mediates, and adaptations have to be made. In all processes
for the preparation ofthe compounds ofthe formula I, workup
of the reaction mixture and the purification of the product is
performed according to customary methods known to the
skilled person which include, for example, quenching of a
reaction mixture with water, adjustment of a certain pH, pre-
cipitation, extraction, drying, concentration, crystallization,
distillation and chromatography. Also for the characterization
of the product, customary methods are used such as NMR, IR
and mass spectroscopy.

Another subject of the present invention are the novel
starting compounds and intermediates occurring in the syn-
thesis of the compounds of the formula I, including the com-
pounds of the formulae II, III, IV, IVa, IVb, IVc, IVd, V, VI,
VII, VIII, IX, X, XI, XII, XIII, XIV, XV, XVa, XVI, XVIa,
XVII, XVIII, XIX, XX, XXI, XXII and XXIII, wherein the
groups Ar, R2, R3, R4, R5, R6, R7, R50, R51, Gl, G2, G3, M,
Xl, X2, X3 and Y are defined as above, in any of their
stereoisomeric forms or a mixture of stereoisomeric forms in
any ratio, and their salts, and their use as synthetic interme-
diates or starting compounds. All general explanations, speci-
fications of embodiments and definitions of numbers and
groups given above with respect to the compounds of the
formula I apply correspondingly to the said intermediates and
starting compounds. A subject of the invention are in particu-
lar the novel specific starting compounds and intermediates
described herein. Independently thereof whether they are
described as a free compound and/or as a specific salt, they are
a subject of the invention both in the form of the free com-
pounds and in the form of their salts, and if a specific salt is
described, additionally in the form of this specific salt.

The compounds of the formula I inhibit the sodium-cal-
cium exchanger (NCX), especially the sodium-calcium
exchanger of subtype I (NCXI), as can be demonstrated in
the pharmacological tests described below and in other phar-
macological tests which are known to a person skilled in the
art, for example in animal models in which the effect on heart
function can be determined ex vivo or in vivo. The com-
pounds of the formula I and their pharmaceutically accept-
able salts therefore are valuable pharmaceutical active com-
pounds. The compounds of the formula I and their
pharmaceutically active salts can be used for the treatment of
heart failure, including acute and chronic congestive heart
failure, systolic head failure, diastolic heart failure, heart
failure with preserved ejection fraction and diabetic heart
failure, cardiac arrhythmias including atrial fibrillation,
stroke, dementia including Alzheimer's Disease, hyperten-
sion, cardiac ischemia, renal failure, shock including hemo-
dynamic shock, cardiogenic shock and septic shock, age-
related disorders, and diseases which are caused secondarily

by an NCX-related damage, for example. The treatment of
diseases is to be understood as meaning both the therapy of
existing pathological changes or malfunctions of the organ-
ism or ofexisting symptoms with the aim ofrelief, alleviation
or cure, and the prophylaxis or prevention of pathological
changes or malfunctions of the organism or of symptoms in
humans or animals which are susceptible thereto and are in
need of such a prophylaxis or prevention, with the aim of a
prevention or suppression of their occurrence or of an attenu-
ation in the case of their occurrence. For example, in patients
who on account of their disease history are susceptible to
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cardiac arrhythmias, by means of the prophylactic or preven-
tive medicinal treatment the occurrence or re-occurrence of
arrhythmias can be prevented or their extent and sequelae
decreased. The treatment of diseases can occur both in acute
cases and in chronic cases. The compounds of the formula I
and their pharmaceutically acceptable salts can further be
used in various disorders in order to achieve an improvement
of the perfusion of heart, brain and kidney, and in general in
disorders in which intracellular calcium homeostasis is dis-
turbed, or the NCX is activated in an undesired manner, or an
inhibition of the NCX is intended by the physician for
improving the patient's condition, where the compounds of
the formula I and their pharmaceutically acceptable salts can
also be employed in cases where only a certain partial inhi-

bition of the NCX is intended, for example by use of a low
dosage.

The compounds of the formula I and their pharmaceuti-
cally acceptable salts can therefore be used in animals, in
particular in mammals and specifically in humans, as a phar-
maceutical or medicament on their own, in mixtures with one
another, or in the form of pharmaceutical compositions. A
subject of the present invention also are the compounds of the
formula I and their pharmaceutically acceptable salts for use
as a pharmaceutical. A subject of the present invention also
are pharmaceutical compositions and medicaments which
comprise at least one compound of the formula I and/oro

pharmaceutically acceptable salt thereof as an active ingredi-
ent, in an effective dose for the desired use, and a pharmaceu-
tically acceptable carrier, i.e. one or more pharmaceutically
innocuous, or nonhazardous, vehicles and/or excipients, and
optionally one or more other pharmaceutical active com-
pounds. A subject of the present invention also are the com-
pounds of the formula I and their pharmaceutically accept-
able salts for use as an anti-arrhythmic. A subject of the
present invention also are the compounds of the formula I and
their pharmaceutically acceptable salts for use in the treat-
ment of the diseases mentioned above or below, including the
treatment of any one of the mentioned diseases, for example
heart failure, cardiac arrhythmias, stroke, dementia, hyper-
tension, cardiac ischemia, renal failure, shock, age-related
disorders or diseases which are caused secondarily by an
NCX-related damage, wherein treatment of diseases com-
prises their therapy and prophylaxis as mentioned above, or
for use an inhibitor of the NCX. A subject of the present
invention also are the use of the compounds of the formula I
and their pharmaceutically acceptable salts for the manufac-
ture of a medicament for the treatment of the diseases men-
tioned above or below, including the treatment of any one of
the mentioned diseases, for example heart failure, cardiac
arrhythmias, stroke, dementia, hypertension, cardiac
ischemia, renal failure, shock, age-related disorders or dis-
eases which are caused secondarily by an NCX-related dam-

ages, wherein treatment of diseases comprises their therapy
and prophylaxis as mentioned above, or a medicament for
inhibition of the NCX. A subject of the present invention also
are methods for the treatment of the diseases mentioned
above or below, including the treatment of any one of the
mentioned diseases, for example heart failure, cardiac
arrhythmias, stroke, dementia, hypertension, cardiac
ischemia, renal failure, shock, age-related disorders or dis-
eases which are caused secondarily by an NCX-related dam-

age, wherein treatment of diseases comprises their therapy
and prophylaxis as mentioned above, and a method for inhib-

iting the NCX, which comprise administering an efficacious
amount of at least one compound of the formula I and/or a
pharmaceutically acceptable salt thereof to a human or an
animal which is in need thereof. The compounds of the for-
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mula I and their pharmaceutically acceptable salts, and phar-
maceutical compositions and medicaments comprising them,
can be administered enterally, for example by oral or rectal
administration, parenterally, for example by intravenous,
intramuscular or subcutaneous injection or infusion, or by
another type of administration such as topical, percutaneous,
transcutaneous, nasal, pharyngeal or inhalative administra-
tion, the preferred form of administration depending on the
particulars of the specific case. The compounds of the for-
mula I and their pharmaceutically acceptable salts can also be
used in combination with other pharmaceutical active com-
pounds.

The pharmaceutical compositions and medicaments
according to the invention normally contain from about 0.5 to
about 90 percent by weight of a compound or compounds of
the formula I or pharmaceutically acceptable salts thereof,
and an amount of active ingredient of the formula I and/or its
pharmaceutically acceptable salt which in general is from
about 0.1 mg to about I g, in particular from about 0.2 mg to
about 500 mg, for example from about I mg to about 300 mg,
per dose unit. Depending on the kind of the pharmaceutical
composition and other particulars of the specific case, the
amount may deviate from the indicated ones. The production
of the pharmaceutical compositions and medicaments can be
carried out in a manner known per se and familiar to the
person skilled in the art. For this, the compounds of the
formula I and/or their pharmaceutically acceptable salts are
mixed together with one or more solid or liquid vehicles
and/or excipients, if desired also in combination with one or
more other pharmaceutical active compounds, and brought
into a suitable form for dosage and administration, which can
then be used in human medicine or veterinary medicine.

As vehicles, which may also be looked upon as diluents or
solvents or bulking agents, and excipients suitable organic
and inorganic substances can be used which do not react in an
undesired manner with the compounds of the formula I. As
examples of types of excipients, or additives, which can be
contained in the pharmaceutical compositions and medica-
ments, lubricants, preservatives, gel formers, thickeners, sta-
bilizers, disintegrants, wetting agents, emulsifiers, dispers-
ants, antifoaming agents, salts, buffer substances, colorants,
flavorings and antioxidants may be mentioned. Examples of
vehicles and excipients are water, physiological saline, veg-
etable oils such as sunflower oil, animal oils such as fish liver
oil, waxes, alcohols such as ethanol, isopropanol, 1,2-pro-
panediol, glycerol, polyols, polyethylene glycols, polyvi-
nylpyrrolidone, gelatin, gum arabic, cellulose, carbohydrates
such as glucose, lactose or starch like corn starch, magnesium
carbonate, potassium phosphate, sodium chloride, stearic
acid and its salts such as magnesium stearate, talc, lanolin,
petroleum jelly, or mixtures thereof, for example mixtures of
water or saline with one or more organic solvents such as
mixtures of water with alcohols.

For oral and rectal use, pharmaceutical forms such as, for
example, tablets, coated tablets, sugar-coated tablets, gran-
ules, hard and soft gelatin capsules, suppositories, solutions,
including oily, alcoholic or aqueous solutions, or drops, fur-
thermore suspensions or emulsions, can be used. For
parenteral use, for example by injection or infusion, pharma-
ceutical forms such as solutions, for example aqueous solu-
tions, can be used. For topical use, pharmaceutical forms such
as ointments, creams, pastes, lotions, gels, sprays, foams,
aerosols, solutions or powders can be used. Pharmaceutical
formulations such as, for example, aerosols and sprays may
comprise solutions, suspensions or emulsions of the active
ingredient in a pharmaceutically acceptable solvent, such as
ethanol or water, or a mixture of such solvents. The formula-
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tion may also comprise other pharmaceutical excipients such
as surfactants, emulsifiers and stabilizers, and a propellant
gas. Such a pharmaceutical form normally comprises the
active ingredient in a concentration ofabout 0.1 to about 10%,
in particular of about 03 to about 3% by weight.

As usual, the dosage of the compounds ofthe formula I and
the frequency of administration depend on the circumstances
of the specific case and is adjusted by the physician according
to the customary rules and procedures. It depends, for
example, on the compound of the formula I administered and
its potency and duration of action, on the nature and severity
ofthe individual syndrome, on the gender, age, weight and the
individual responsiveness of the human or animal to be
treated, on whether the treatment is acute or chronic or pro-
phylactic, or on whether further pharmaceutical active com-
pounds are administered in addition to a compound of the
formula I. Normally, in the case of administration to an adult

weighing about 75 kg, a dose from about 0.1 mg to about 100
mg per kg per day, in particular from about I mg to about 10
mg per kg per day (in each case in mg per kg ofbody weight),
is sufficient. The daily dose can be administered in the form of
a single dose or divided into a number of individual doses, for
example two, three or four individual doses. The administra-
tion can also be carried out continuously, for example by
continuous injection or infusion. Depending on the individual
behavior in a specific case, it may be necessary to deviate
upward or downward from the indicated dosages.

Besides as a pharmaceutical active compound in human
medicine and veterinary medicine, the compounds of the
formula I can also be employed as an aid in biochemical
investigations or as a scientific tool or for diagnostic pur-

poses, for example in in vitro diagnoses of biological
samples, if an inhibition of the NCX is intended. The com-
pounds of the formula I and their salts can also be used as
intermediates for the preparation of further pharmaceutical
active substances.

The following examples illustrate the invention.
When example compounds containing a basic group were

purified by preparative high pressure liquid chromatography
(HPLC) on reversed phase (RP) column material and, as
customary, the eluent was a gradient mixture of water and
acetonitrile containing trifluoroacetic acid, they were in part
obtained in the form of their acid addition salts with trifluo-
roacetic acid, depending on the details of the workup such as
evaporation or lyophilization conditions. In the names of the
example compounds and the structural formulae such con-
tained trifluoroacetic acid is not specified.

The prepared compounds were in general characterized by
spectroscopic data and chromatographic data, in particular
mass spectra (MS) and HPLC retention times (Rt; in min)
which were obtained by combined analytical HPLC/MS
characterization (LC/MS), and/or nuclear magnetic reso-
nance (NMR) spectra. Unless specified otherwise, 'H-NMR
spectra were recorded at 500 MHz in D6-DMSO as solvent at
298 K. In the NMR characterization, the chemical shift 6 (in
ppm), the number of hydrogen atoms (H) and the multiplicity
(s: singlet, d: doublet, dd: double doublet, t: triplet, m: mul-

tiplet; br: broad) of the peaks as determined on printouts are
given. In the MS characterization, in general the mass number

(m/z) of the peak of the molecular ion [M], e.g. [M ], or of a
related ion such as the ion [M+I], e.g. [(M+I) ], i.e. the
protonated molecular ion [(M+H) ] ([MH ]), or the ion
[M—I], e.g. [(M—I) ], i.e. the deprotonated molecular ion

[(M—H) ], which was formed depending on the ionization
method used, is given. Generally, the ionization method was
electrospray ionization (ESI ). The UV wavelength for
HPLC detection generally was 220 nm. The particulars of the
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LC/MS methods used are as follows. "ACN" means acetoni-
trile, "TFA"means trifluoroacetic acid, and "FA"means "for-
mic acid.
Method A

Column: Waters XBridge C18, 3.5 pm, 3x100 mm; tem-

perature: 55' C.; eluent A: water+0. 05% TFA (trlfluoroacetic
acid); eluent B:ACN (acetonitrile)+0. 05% TFA; flow rate: I
ml/min; gradient: from 5% of B to 95% of B in 5 min.
Method B

Column: WatersXBridge C18, 2.5 pm, 4.6x50 mm; tem-
perature: 50' C.; eluent A: water+0. 05% TFA; eluent B:
ACN+0. 05% TFA; flow rate: 1.7 ml/min; gradient: 5% B for
0.2 min, then to 95% of B in 2.2 min, then 95% of B for 1.1
min, then to 5% of B in 0.1 min, then 5% of B for 0.9 min.
Method C

Column: Atlantis T3 C18, 3 pm, 3x100 mm; temperature:
55' C.; eluent A: water+0. 05% TFA; eluent ACN+0. 05%
TEA; flow rate: I ml/min; gradient: from 5 of B to 95% of B
in 5 min.
Method D

Column: Acquity BEH C18, 1.7 pm, 2.1x50 mm; tempera-
ture: 40' C.; eluent A: water+0. 05% TFA; eluent B:ACN+
0.035%TFA; flow rate: 1.0 ml/min; gradient: from 2% ofB to
100%ofB in 1.6 min, then 100%ofB for 0.5 min, then to 2%
of B in 0.4 min, then 2% of B for 0.5 min.
Method E

Column: Merck Chromolith FastGrad RP-18e, 1.6 pm,
2x50 mm; temperature: 50' C.; eluent A: water+0. 05% TFA;
eluent ACN+0. 05% TFA; flow rate: 2.0 ml/min; gradient: 2%
of B for 0.2 min, then to 98% of B in 2.2 min, then 98% of B
for 0.8 min, then to 2% of B in 0.1 min, then 2% of B for 0.7
min.
Method F

Column: Kromasil C18, 3.5 pm, 2x50 mm; temperature:
40' C.; eluent A; 5 mM aqueous ammonium acetate solution+
3% ofACN; eluent B:ACN; flow rate: 0.8 ml/min; gradient:
from 0% ofB to 100%ofB in 5.5.min, 100%ofB for 1.5 min,
then to 0% of B in 0.1 min, then 0% of B for 2.9 min.
Method G

Column: YMC-Pack Jsphere H80, 4 pM, 2.1x33mm; tem-
perature: room temperature; eluent A: water+0. 05% TFA;
eluent B:ACN+0. 05% TFA; flow rate: I ml/min; gradient:
2% of B for 1.0 min, then to 95% of B in 4 min, then 95% of
B for 1.25 min.
Method H

Column: Waters UPLC BEH C18, 1.7 pm, 2.1x50 mm;
temperature: 55' C.; eluent A: water+0. 1% FA; eluent B:
ACN+0. 08% FA; flow rate: 0.9 ml/min; gradient: from 5% of
B to 95% of B in 1.1 min, then 95% of B for 0.6 min, then to
596 of B in 0.1 min, then 5% of B for 0.2 min.
Method I

Column: Waters BEH C18, 1.7 pm, 2.1x50 mm; tempera-
ture: 50' C.; eluent A: water+0. 1% FA; eluent ACN+0. 1%
FA; gradient: from 5% of B to 6% of B in 0.05 min, then to
100% of B in 2.45 min.
Method J

Column: Waters XBridge C18, 2.5 pm, 4.6x50 mm; tem-
perature: 45' C.; eluent A: water+0. 1% FA; eluent B:ACN+
0.1% FA; flow rate: 1.3 ml/min; gradient: from 3% of B to
60% of B in 3.5 min, then to 98% of B in 0.5 min, then 98%
of B for I min, then to 3% of B in 0.2 min, then 3% of B for
13 min.
Method K

Column: Waters UPLC BEH C18 2, 1.7 pm, lx50 mm;
temperature: 55' C.; eluent A: water+0. 05% FA; eluent B:
ACN+0. 035% FA; flow rate: 0.9 ml/min; gradient: from 5%

of B to 95% of B in 1.1 min, then 95% of B for 0.6 min, then
to 5% of B in 0.1 min, then 5% of B for 0.2 min.
Method L

Column: YMC-Pack Jsphere H80, 4 pm, 2.1x33 mm; tem-
perature: room temperature; eluent A: water+0. 05% TFA;
flow rate: I ml/min; eluent B:methanol+0. 05% TFA; gradi-
ent: 2% of B for I min, then to 95% of B in 4 min, then 95%
of B for 1.25 min.
Method M

Column: Acquit/BEH C18, 1.7 pm, 2.1x50 mm; tempera-
ture: 40' C.; eluent A: water+0. 05% FA; eluent B: ACN+
0.035% FA; flow rate: 1.0 ml/min; gradient: from 2% of B to
100%ofB in 1.6 min, then 100%ofB for 0.5 min, then to 2%
of B in 0.4 min, then 2% of B for 0.5 min.
Method N

Column: Waters UPLC BEH C18, 1.7 pm, 2.1x50 mm;
temperature: 55' C.; eluent A: water+0. 05% FA; eluent B:
ACN+0. 035% FA; flow rate: 0.9 ml/min; gradient: from 5%
of B to 95% of B in 1.1 min, then 95% of B for 0.6 min, then
to 5% of B in 0.2 min; then 5% of B for 0.1 min.
Method 0

Column: Waters BEH Shield RP18, 1.7 pm, 2, 1x50 mm;
temperature: 50' C.; eluent A: water+0. 1% of FA; eluent B:
ACN+0. 1% of FA; flow rate: 0.8 ml/min; gradient: from 5%
of B to 6% of B in 0.05 min, then to 100% of B in 2.45 min.

EXEMPLARY SYNTHESIS EXAMPLES

Example A
30

(E)-1-(2,5-Dihydroxy-phenyl)-3-(5-fluoro-pyrldin-3-
yl)-propenone and 2-(5-fluoro-pyrldin-3-yl)-6-hy-

droxy-chroman-4-one

35

0

40

N HO
0

45

50

OH

N

2,5-Dihydroxy-acetophenone (3.4 g, 22.4 mmol),
5-fluoro-pyridine-3-carbaldehyde (3.1 g, 24.6 mmol, 1.1 eq)
and ammonium acetate (2.2 g, 29.1 mmol, 1.3 eq) were sus-

55 pended in acetic acid (100%, 70 ml) and heated to reflux for
8 h. The solution was allowed to reach room temperature. The
volume of the resulting suspension was reduced to half of the
volume under reduced pressure. The mixture was poured on
ice water and neutralized with caution using sodium carbon-

60 ate. The aqueous layer was washed with ethyl acetate and the
remaining precipitate filtered. Solid (E)-1-(2,5-dihydroxy-
phenyl)-3-(5-fluoro-pyrldin-3-yl)-propenone (2.4 g, 42%)
was obtained as a brownish solid and used in the cyclization
reaction without further purification. The remaining aqueous

65 solution was extracted with ethyl acetate and the combined
organic layers dried with sodium sulfate, filtered, the solvent
removed under reduced pressure and the resulting solid
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digested with few dichloromethane. 2-(5-Fluoro-pyridin-3-
yl)-6-hydroxy-chroman-4-one was obtained as a brown solid
(2.3 g, 39%) and used in the next step without further purifi-
cation.

(E)-1-(2,5-Dihydroxy-phenyl)-3-(5-fluoro-pyri din-3-yl)-
propenone (2.4 g, 93 mmol) was suspended in methanol (55
ml) and potassium fluoride (2.7 g, 46.3 mmol, 5 e@ and
diisopropylethylamine (1.2 g, 9.3 mmol, 1 eq) were added.
The mixture was heated to reflux for 8 h and afterwards
allowed to reach room temperature. The solvent was removed
under reduced pressure. The resulting residue was suspended
in water and washed with ethyl acetate. The mixture was
filtered and the layers separated. The organic layer was
washed with water, dried with sodium sulfate, filtered, the
solvent removed under reduced pressure and the resulting
solid digested with few dichloromethane. 2-(5-Fluoro-pyri-
din-3-yl)-6-hydroxy-chroman-4-one was obtained as a
brown solid (2.1 g, 88%) and used in the next step without
further purification.

According to the described procedure, also the following
chromanones were synthesized:
2-(6-Chloro-pyridin-3-yl)-6-hydroxy-chroman-4-one
6-Hydroxy-2-(6-methyl-pyri din-3-yl)-chroman-4-one
6-Hydroxy-3-methyl-2-phenyl-chroman-4-one
2-(2-Fluoro-3-methoxy-phenyl)-6-hydroxy-chroman-4-one
6-Hydroxy-3-methyl-2-phenyl-chroman-4-one

removed under reduced pressure. The resulting red 6-bromo-
2-o-tolyl-chroman-4-one (9.5 g, 100%) was used in the next
step without further purification.

According to the described procedure, also the following
chromanones were synthesized:

2-(3-Fluoro-phenyl)-6-hydroxy-chroman-4-one

6-Bromo-2-(3-i sopropoxy-phenyl)-chroman-4-one

6-Bromo-2-(2-ethyl-phenyl)-chroman-4-one

6-Hydroxy-2-thiophen-3-yl-chroman-4-one

2-(2,5-Difluoro-phenyl)-6-hydroxy-chroman-4-one

6-Bromo-2-(2, 6-dimethyl-phenyl)-chroman-4-one

6-Hydroxy-2-(4-methanesul fonyl-phenyl)-chroman-4-one

6-Bromo-2-(5-fluoro-2-methyl-phenyl)-chroman-4-one

6-Hydroxy-2-pyridin-3-yl-chroman-4-one

Example C

6-Bromo-2-o-tolyl-chroman-4-ol and 6-bromo-2-o-
tolyl-chroman

OH

Br

Example B

(E)-1-(5-Bromo-2-hydroxy-phenyl)-3-o-tolyl-prope-
none and 6-bromo-2-o-tolyl-chroman-4-one

Br

0 35

HO
0

40

Br

45

To a solution ofo-tolylaldehyde (4.1 g, 33.7 mmol, 1.1 eq) 50

and 5-bromo-2-hydroxy-acetophenone (6.9 g, 32.1 mmol) at
room temperature in ethanol (100 ml) powdered potassium
hydroxide (5.2 g, 93 mmol, 5 e@was added and the suspen-
sion was stirred at 50' C. for 3 h while a red solution formed.
The solution was allowed to reach room temperature and 55

poured on ice. The aqueous mixture was adjusted to pH&7
using aqueous hydrochloric acid. The resulting yellow sus-

pension was stirred till a yellow solid formed, and the pre-
cipitate filtered, washed with water and dried. The yellow
(E)-1-(5-bromo-2-hydroxy-phenyl)-3-o-tolyl-propenone 60

(9.6 g, 94%) was used in the cyclization reaction without
further purification.

To a solution of (E)-1-(5-bromo-2-hydroxy-phenyl)-3-o-
tolyl-propenone (9.6 g, 303 mmol) in ethanol (130ml) con-
centrated aqueous hydrochloric acid was added (1.5 ml). The 65

solution was heated to reflux for 5 h. Afterwards the solution
was cooled to room temperature and the solvents was

To a solution of6-bromo-2-o-tolyl-chroman-4-one (11.0 g,
34.7 mmol) in tetrahydro furan (100ml) at room temperature
a solution of borane tetrahydrofuran adduct (1M in tetrahy-
drofuran, 86.7 ml, 2.5 eq) was added dropwise. The solution
was heated to reflux for 1 h, cooled to room temperature and
added with caution to a mixture of ice water and 1N aqueous
hydrochloric acid. The aqueous layer was extracted with
dichloromethane, and the combined organic layers washed
with water, dried with sodium sulfate and filtered and the
solvent removed under reduced pressure. 6-Bromo-2-o-tolyl-
chroman-4-ol was obtained as a yellow oil (11.1 g, 100%)and
used in the reduction to the chroman without further purifi-
cation.

To a solution of 6-bromo-2-o-tolyl-chroman-4-ol (11.9 g,
37.3 mmol) in dichloromethane (130 ml) at O' C. triethylsi-
lane (29.6 g, 255 mmol, 6.8 eq) and trifluoroacetic acid (75
ml, 27 eq) were added. The solution was stirred at room
temperature for 2.5 h. The solvent was removed under
reduced pressure and the residue separated between water
and ethyl acetate. The aqueous layer was extracted with ethyl
acetate and the combined organic layers washed with water
and saturated aqueous solution of sodium hydrogencarbon-
ate, dried with sodium sulfate and filtered, and the solvent
removed under reduced pres sure. The crude product was puri-
fied by column chromatography (silica gel; ethyl acetate/
heptane gradient). 6-Bromo-2-o-tolyl-chroman was obtained
as a pale yellow oil (7.10 g, 63%).
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According to the described procedure, also the following

chroman derivatives were synthesized:
2-(3-Fluoro-phenyl)-chroman-6-ol
6-Bromo-2-(3-i sopropoxy-phenyl)-chroman
6-Bromo-2-(2-ethyl-phenyl)-chroman
2-(6-Methyl-pyridin-3-yl)-chroman-6-ol
2-(2,5-Difluoro-phenyl)-chroman-6-ol
6-Bromo-2-(2, 6-dimethyl-phenyl)-chroman
6-Bromo-2-(4-methanesul fonyl-phenyl)-chroman
6-Bromo-2-(5-fluoro-2-methyl-phenyl)-chroman
2-(6-Chloro-pyridin-3-yl)-chroman-6-ol
2-Pyridin-3-yl-chroman-6-ol
2-Thiophen-3-yl-chroman-6-ol
2-(5-Fluoro-pyridin-3-yl)-chroman-6-ol
7-Methyl-2-o-tolyl-chroman-6-ol
2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-ol
3-Methyl-2-phenyl-chroman-6-ol

10

complete conversion of the starting material. The cold mix-
ture was quenched with 10ml ofmethanol and 10g of sodium
hydrogencarbonate and allowed to come to room tempera-
ture. The solvents were removed in vacuum and the obtained
yellow oil was dissolved in 200 ml of ethyl acetate and a
saturated solution of ammonium chloride. The phases were
separated and the organic layer was washed once with 50 ml
of brine, dried over magnesium sulfate and evaporates to give
45 g of a yellow oil. This oil was purified by column chroma-

tography (silica gel, heptane/ethyl acetate gradient) to give
11.2 g of (S)-3-(5-bromo-2-fluoro-phenyl)-1-0-tolyl-propan-
1-ol as a colorless oil.

Ratio of enantiomers (HPLC; column: Chiralcel OJ-H,
250x4.6 mm; eluent heptane/ethyl acetate/methanol 20:1:1);
(S):(R)=99.4:0.6

c) (S)-6-Bromo-2-o-tolyl-chroman

Example D

(S)-6-Bromo-2-0-tolyl-chroman

Br

a) 3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-
one

Sodium hydride (60% in oil, 2.1 g, 52 mmol) and methyl
3-oxo-3-o-tolylpropanoate (10 g, 52 mmol) were suspended
in tetrahydrofuran and 4-bromo-2-(bromomethyl)-1-fluoro-
benzene (153 g, 57 mmol) was added. After complete con-
version, the mixture was quenched with ice and a saturated
solution ofammonium chloride and extracted with n-heptane.
The combined organic layers were washed once with a satu-
rated solution of ammonium chloride, water and brine. The
organic layer was dried over magnesium sulfate and evapo-
rated to dryness. The obtained yellow oil was dissolved in 25
ml ofacetic acid, 25 ml ofconcentrated hydrochloric acid and
20 ml of 1,4-dioxane and heated under reflux for 4 h until
LC/MS showed consumption of the starting material. 50 ml
ofwater and 100ml of tert-butyl methyl ether were added and
the product was extracted. The combined organic layers were
washed once with saturated solution of ammonium chloride,
water and brine. The organic layer was dried over magnesium
sul fate and evaporated to dryness. The residue was purified by
column chromatography (silica gel, heptane/ethyl acetate
gradient) to give 11.2 g of 3-(5-bromo-2-fluoro-phenyl)-1-o-
tolyl-propan-1-one as a colorless oil.

b) (S)-3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-pro-
pan-1-ol

1 3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-one
(14 g, 43.6 mmol) was diluted with 20 ml of dry tetrahydro-
furan and added dropwise to a solution of (—)-B-chloro-di-
isopinocampheyl-borane ((—)-DipC1, 27.96 g, 87.2 mmol) in
100ml ofdry tetrahydro furan while maintaining the tempera-
ture between —30 and —25' C. After 6 h, LC/MS showed
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3-(5-Bromo-2-fluoro-phenyl)-1-o-tolyl-propan-1-01
(10.5 g) was dissolved in 10 ml of dry N-methylpyrrolidin-
2-one, and the solution was added dropwise to a suspension of
sodium hydride (60% in oil, 1.56 g, 39 mmol) in 20 ml of dry
N-methylpyrrolidin-2-one at 60' C. After complete addition
the mixture was stirred at 60' C. to reach complete consump-
tion of the starting material after 12 h. Then the mixture was
quenched on ice and a saturated solution of ammonium chlo-
ride and extracted with n-heptane. The combined organic
layers were washed once with a saturated solution of ammo-

nium chloride, water and brine. The organic layer was dried
over magnesium sulfate and evaporated to give 12 g ofa clear
oil. This oil was purified by column chromatography (silica
gel, heptane/ethyl acetate gradient) to give 7.7 g of (S)-6-
bromo-2-o-tolyl-chroman as a colorless oil.

Example E

2-o-Tolyl-chroman-6-ol

OH

To a solution of 6-bromo-2-o-tolyl-chroman (1 g, 33
mmol) in tetrahydrofuran (3 ml) at —78' C. n-butyllithium
(2.2 M in cyclohexan, 1.8 ml, 1.2 eqJ was slowly added and
the mixture kept at —78' C. for 30 min. Triisopropyl borate
(L9 g, 23 ml, 9.9 mmol, 3 eq) was added and stirring was
continued at the same temperature for 1 h. The cold solution
was poured in a solution of ethanol (L 1 ml), water (3.0 ml)
and aqueous sodium hydroxide (8 M, 1.6 ml). To this solution
hydrogen peroxide (aqueous 35%, 0.9 ml, 3.1 eqJ was slowly
added while the temperature was kept &30' C. Stirring at
room temperature was continued for 15 min, the suspension
was cooled to O' C. and adjusted to pH&7 using aqueous
hydrochloric acid. To the resulting solution a saturated aque-
ous solution of sodium sulfite (4 ml) was added and the
aqueous layer extracted with ethyl acetate. The combined
organic layers were dried with sodium sulfate and filtered,
and the solvent removed under reduced pressure. The crude
product was purified by column chromatography (silica gel;
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ethyl acetate/heptane gradient). 2-o-Tolyl-chroman-6-ol was
obtained as a pale yellow solid (480 mg, 60%).

According to the described procedure, also the following
chromanols were synthesized:
2-(3-Is opropoxy-phenyl)-chroman-6-ol
2-(2-Ethyl-phenyl)-chroman-6-o I

(S)-2-o-Tolyl-chroman-6-ol
2-(4-Methane sul fonyl-phenyl)-chroman-6-o I

2-(5-Fluoro-2-methyl-phenyl)-chroman-6-o I

2-(2,6-Dimethyl-phenyl)-chroman-6-o I

Example F

2-Pyrazin-2-yl-chroman-6-ol

10

man-2-ol (1.8 g, 10.0 mmol) was added and stirring was
continued at —70' C. for 1.5 h. The reaction mixture was
quenched with 20 ml of water and hydrochloric acid added
until pH 5-6 was reached. After extraction with ethyl acetate,
the organic layer was washed with water and brine, dried with
sodium sulfate and concentrated. The obtained crude orange
oil (960 mg) was used without further purification.

d) 2-(6-Methoxy-chroman-2-yl)-pyrazine

Diethyl azodicarboxylate (0.87 ml, 5.53 mmol) was added
dropwise at room temperature to a mixture of 2-(3-hydroxy-
3-pyrazin-2-yl-propyl)-4-methoxy-phenol (960 mg, 3.69
mmol) and triphenylphosphine (1.45 g, 5.53 mmol) in 20 ml
oftetrahydro furan. After stirring at 20' C. for 1 h, the reaction
mixture was concentrated and purified by chromatography on
silica gel (ethyl acetate in cyclohexane). 2-(6-Methoxy-chro-
man-2-yl)-pyrazine was obtained as white crystals (665 mg,
74%).

20 e) 2-Pyrazin-2-yl-chroman-6-ol

26

a) 6-Methoxy-chroman-2-one

To a solution of5-methoxy-indan-1-one (4.2 g, 25.9 mmol)
in 240 ml ofdichloromethane cooled in an ice bath was added 30

sodium hydrogencarbonate (4.35 g, 51.8 mmol). 3-Chloro-
perbenzoic acid (11.61 g, 51.8 mmol) was added portionwise,
and the reaction mixture was stirred at O' C. for 2 h and at
room temperature overnight. The precipitate was filtered off
and washed with dichloromethane. The filtrate was washed 36

with saturated solution of sodium hydrogencarbonate and
dried with sodium sulfate. After evaporation of the solvent,
6-methoxy-chroman-2-one (3.68 g, 80%) was obtained as an
orange oil which was used without further purification.

40

b) 6-Methoxy-chroman-2-ol

A solution of 2-(6-methoxy-chroman-2-yl)-pyrazine (663
mg, 2.74 mmol) in 50 ml of anhydrous dichloromethane was
cooled to —10' C., and a solution of boron tribromide (9.6 ml
of 1M solution in dichloromethane, 9.6 mmol) was added
dropwise. After stirring at O' C. for 1 h, 1 ml of boron tribro-
mide solution was added and the reaction mixture was stirred
at O' C. for 1.5 h. The reaction mixture was quenched by slow
addition ofwater, and after 10min neutralized by addition of
a sodium hydrogencarbonate solution. After decantation and
extraction with dichloromethane, the organic layer was dried
over sodium sulfate and concentrated in vacuo. After chro-
matography on silica gel (methanol in dichloromethane),
2-pyrazin-2-yl-chroman-6-ol was obtained as a yellow pow-
der (625 mg, 100%).

Example G

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxy-
lic acid methyl ester

A solution of 6-methoxy-chroman-2-one (3.66 g, 20.53
mmol) in 300 ml of dichloromethane was cooled to —70' C.,
and a solution ofdiisobutylaluminium hydride (40 ml ofa 1M 46

solution in toluene, 40 mmol) was added dropwise. The solu-
tion was stirred at —70' C. for 2 h, and then ethyl acetate (10
ml) was added. After stirring for 15 min, 200 ml ofa saturated
solution ofRochelle salt was added dropwise, and the mixture
was warmed to room temperature. 200 ml of ethyl acetate 60

were added, and the mixture was stirred vigorously for 2 h and
then decanted. The organic layer was washed with water and
brine and dried with sodium sulfate, and the solvent removed
under reduced pressure. The crude product was purified by
chromatography on silica gel (ethyl acetate in cyclohexane)
to afford 2.90 g of white crystals (78%).

c) 2-(3-Hydroxy-3-pyrazin-2-yl-propyl)-4-methoxy-
phenol

60

A solution of 2,2,6,6-tetramethyl-piperidine (8.5 ml, 50.4
mmol) in 200 ml of anhydrous tetrahydrofuran was cooled to
—30' C., n-butyllithium (20 ml of a 2.5 M solution in hexane,
50 mmol) was added dropwise, and the mixture stirred for 30
min at O' C. After cooling at —70' C., a solution of pyrazine 66

(4.0 g, 49.9 mmol) in 50 ml of anhydrous tetrahydrofuran was
added dropwise. After 10 min at —70' C., 6-methoxy-chro-

A suspension of 2-o-Tolyl-chroman-6-ol (2.5 g, 10.4
mmol), methyl 2-chloro-thiazole-5-carboxylate (1.9 g, 10.6
mmol, 1.02 eq) and potassium carbonate (1.9 g, 1 3 eq) in
dimethyl formamide (30ml) was stirred at 50' C. for 10h. The
suspension was cooled to room temperature and diluted with
water. The aqueous layer was extracted with ethyl acetate and
the combined organic layers washed with water, dried with
sodium sulfate and filtered, and the solvent was removed
under reduced pressure. The crude product was purified by
column chromatography (silica gel; ethyl acetate/heptane
gradient). The product was obtained as a pale yellow solid
(3.87 g, 98%).

According to the described procedure, also the following
2-(chroman-6-yloxy)-thiazole derivatives were synthesized:
2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

methyl ester
4-Chloro-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-car-

boxylic acid methyl ester
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2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carbonitrile
4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-car-

boxylic acid methyl ester
2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carbaldehyde
2-(2-Phenyl-chroman-6-yloxy)-4-trlfluoromethyl-thiazole-

5-carboxylic acid methyl ester
2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazo le-5-car-

boxylic acid methyl ester
2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazo le-5-car-

bonitrile
2-[2-(4-Methanesul fonyl-phenyl)-chroman-6-yloxy]-thiaz-

ole-5-carboxylic acid methyl ester
4-Methyl-2-(2-0-tolyl-chroman-6-yloxy)-thiazole-5-car-

boxylic acid methyl ester
2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic

acid methyl ester
2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiaz-

ole-5-carboxylic acid methyl ester
2-[2-(2,5-Difluoro-phenyl)-chroman-6-yloxy]-thiazole-5-

carboxylic acid methyl ester
2-[2-(5-Fluoro-pyrl din-3-yl)-chroman-6-yloxy]-thiazole-5-

carboxylic acid methyl ester
2-[2-(2-Ethyl-phenyl)-chroman-6-yloxy]-thiazole-5-car-

boxylic acid methyl ester
2-(2-Thiophen-3-yl-chroman-6-yloxy)-thiazole-5-carboxy-

lic acid methyl ester
2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-

carboxylic acid methyl ester
2-[2-(6-Chloro-pyrldin-3-yl)-chroman-6-yloxy]-thiazole-5-

carboxylic acid methyl ester 30

2-(2-Pyrazin-2-yl-chroman-6-yloxy)-thiazole-5-carboxylic
acid methyl ester

2-[2-(6-Methyl-pyrldin-3-yl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid methyl ester

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carbonitrlle
2-[2-(3-Isopropoxy-phenyl)-chroman-6-yloxy]-thiazole-5-

carboxylic acid methyl ester
2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic

acid methyl ester
2-((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic 40

acid methyl ester
2-[2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-yloxy]-thia-

zole-5-carboxylic acid methyl ester
2-(7-Methyl-2-0-tolyl-chroman-6-yloxy)-thiazole-5-car-

boxylic acid methyl ester 45

2-(3-Methyl-2-phenyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid methyl ester

Example H
50

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxy-
lic acid

ml) was added and the mixture stirred for 3 h. The solvent was
removed under reduced pressure and the resulting residue
dissolved in water and lyophilized. The obtained white 2-(2-
o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
lithium salt (100%yield) was used in the formation of 2-(2-
o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid amides
without further purification. For the preparation of the free
acid, the crude lithium salt was dissolved in water and the
resulting solution acidified with aqueous hydrochloric acid.
The resulting suspension was filtered and the precipitate
washed with water. The obtained 2-(2-o-tolyl-chroman-6-
yloxy)-thiazole-5-carboxylic acid was dried under reduced
pressure. It can be used in the next step without further puri-
fication as described for the lithium salt.

According to the described procedure, also the following
2-(chroman-6-yloxy)-thiazolecarboxylic acids in the form of
the free acid or its lithium salt were synthesized:

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic acid

4-Chloro-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid

4-Methyl-2-(2-phenyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid

2-(2-Phenyl-chroman-6-yloxy)-4-trlfluoromethyl-thiazole-
5-carboxylic acid

2-[2-(3-Fluoro-phenyl)-chroman-6-yloxy]-thiazole-5-car-
boxylic acid

2-[2-(4-Methanesul fonyl-phenyl)-chroman-6-yloxy]-thiaz-
ole-5-carboxylic acid

4-Methyl-2-(2-0-tolyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid

2-(2-Pyridin-3-yl-chroman-6-yloxy)-thiazole-5-carboxylic
actd

2-[2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy]-thiaz-
ole-5-carboxylic acid

2-[2-(2,5-Di fluor-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid 2-[2-(5-Fluoro-pyridin-3-yl)-chroman-6-
yloxy]-thiazole-5-carboxylic acid

2-[2-(2-Ethyl-phenyl)-chroman-6-yloxy]-thiazo le-5-car-
boxylic acid

2-(2-Thiophen-3-yl-chroman-6-yloxy)-thiazole-5-carboxy-
lic acid

2-[2-(2,6-Dimethyl-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid

2-[2-(6-Chloro-pyrl din-3-yl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid

2-(2-Pyrazin-2-yl-chroman-6-yloxy)-thiazole-5-carboxylic
actd

Y+
55

2-[2-(3-Isopropoxy-phenyl)-chroman-6-yloxy]-thiazole-5-
carboxylic acid

2-((S)-2-Phenyl-chroman-6-yloxy)-thiazole-4-carboxylic
actd

2-((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid

To a solution of 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carboxylic acid methyl ester (300mg, 0.8 mmol) in tetrahy- 65

dro furan (5.5 ml) and methanol (1.0 ml) at room temperature
a solution of lithium hydroxide (18.9 mg, 1.0 eq) in water (1.0

2-[2-(2-Fluoro-3-methoxy-phenyl)-chroman-6-yloxy]-thia-
zole-5-carboxylic acid

2-(7-Methyl-2-0-tolyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid

2-(3-Methyl-2-phenyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid
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Example I chroman-6-yloxy)-thiazol-5-ylmethyl]amine was obtained

as pale yellow oil (834 mg, 36%).

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxy-
lic acid (2-hydroxy-ethyl)-amide Example L

yS
N / H~OH

10

Isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-
6-yloxy)-thiazol-5-ylmethyl]-amide

To a solution of 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carboxylic acid lithium salt (100 mg, 0.27 mmol) in dim-

ethylformamide (2 ml) I-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide hydrochloride (72 mg, 0.38 mmol, 1.4 e@,
I-hydroxy-benzotriazole (51 mg, 038 mmol, 1.4 eq) and
N-methylmorpholine (68 mg, 0.67 mmol, 2.5 eq) were added
and the mixture was stirred at room temperature for 15 min.
Ethanolamine (25 mg, 0.40 mmol, 1.5 eq) was added and

stirring was continued for 16 h. The mixture was diluted with
water and the aqueous layer extracted with ethyl acetate. The
combined organic layers were washed with a diluted aqueous
solution of sodium carbonate and brine, dried over sodium
sulfate and filtered, and the solvent was removed under
reduced pressure. The crude product was purified by column
chromatography (silica gel, ethyl acetate/methanol gradient).
The desired compound was obtained as a white powder (43
mg, 39%).

Example K

20

To a solution of [2-(2-0-tolyl-chroman-6-yloxy)-thiazol-5-
ylmethyl]amine (150 mg, 0.43 mmol) in DMF (2 ml), 1-(3-

25
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

(114 mg, 0.60 mmol, 1.4 eq), I-hydroxy-benzotriazole (81
mg, 0.60 mmol, 1.4 eq) and N-methylmorpholine (107 mg,
1.07 mmol, 2.5 e@ and isoxazole-5-carboxylic acid (72 mg,
0.64 mmol, 1.5 eq) were added. The mixture was stirred for 16

30 h, then diluted with water, and the aqueous layer was
extracted with ethyl acetate. The combined organic layers
were washed with a diluted aqueous solution of sodium car-
bonate and brine, dried over sodium sulfate and filtered, and
the solvent was removed under reduced pressure. The crude
product was purified by column chromatography (silica gel,
ethyl acetate/methanol gradient). Isoxazole-5-carboxylic
acid [2-(2-o-tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-
amide (112mg, 59%) was obtained as a white solid.

[2-(2-o-Tolyl-chroman-6-yloxy)-thiazol-5-ylmethyl]
amine

40

45

Example M

[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-
pyridin-4-ylmethyl-amine

'yS

55

To a solution of 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carbonitrile (23 g, 6.6 mmol) in tetrahydrofuran (100 ml)
an aqueous suspension of Raney nickel (approximately 500
mg) was added and the resulting suspension was vigorously
stirred under an hydrogen atmosphere (atmospheric pressure)
for I h (TLC control) at 45' C. The suspension was filtered
through a celite plug and the filter cake washed with ethyl
acetate. The organic layer was dried over sodium sulfate and
filtered, and the solvent was removed under reduced pressure.
The crude product was purified by column chromatography
(silica gel, ethyl acetate/methanol gradient). [2-(2-o-Tolyl-

To a suspension of 2-(2-phenyl-chroman-6-yloxy)-thiaz-
ole-5-carbaldehyde (54 mg, 0.13 mmol) and pyridin-4-yl-

60 methylamine (17 mg, 0.16 mmol, 1.2 eq) in tetrahydrofuran

(3 ml) and acetic acid (0.5 ml) at O' C. sodium cyanoborohy-
dride (polymer bond, 2.19mM/g, 137mg, 030mmol, 23 eq)
was added and the mixture stirred at 40' C. for 16 h. The
reaction mixture was filtered, the volatile components

65 removed under reduced pressure and the remaining residue
purified by reversed phase HPLC (water/acetonitrlle gradient
(+0.1% trifluoroacetic acid)) to give 30 mg (42%) of [2-(2-
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no. Compound name

LC/ NCX I rv
MS MS Rt ICsn

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-efltyt-2H-pyrazot-3-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (pyridin-4-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-mefltyt-2H-pyrazot-3-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (I-pyridin-4-yt-efltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid [2-(4-mefltyt-thiazot-5-yti-efltyt]-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid [I-(1,5-dimefltyI-IH-pyrazoI-4-yti-efltyIEamide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-mefltyt-pyridin-4-ytmethyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-mefltoxy-pyridin-4-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-amino-pyridin-4-ytmethyti-amide
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid (2-amino-pyridin-4-ytmefltyti-amide
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid (I-pyridin-4-yt-efltyti-amide
hydrochloride
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (1,5-dimefltyt-l H-pyrazot-4-ytmefltyti-amide
N- [2-(2-Phenyl-chro man-6-yloxyi-fltlazo 1-5-

ylmethyl]-nicotinamide hydrochloride
N- [2-(2-Phenyl-chro man-6-yloxyi-fltlazo 1-5-

ylmethyl]-2-pyridin-3-yl-acetamide hydrochloride
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid ([1,2,4]triazoto[4, 3-a]pyridin-3-
ytmefltyti-amide hydrochloride
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid (pyridin-4-ytmefltyti-amide
hydrochloride
N- [2-(2-Phenyl-chro man-6-yloxyi-fltlazo 1-5-

ylmethyl]-2-pyridin-2-yl-acetamide hydrochloride
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid (6,7-dihydro-5H-pyrroto[2, 1-

c][1,2,4]triazoI-3-ytmefltyti-amide hydrochloride
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-mefltyt-pyrimidin-4-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid [(Si-I-(6-mefltoxy-pyridin-3-yti-propyIEamide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid [I-(1,3-dimefltyI-IH-pyrazoI-4-yti-efltyIEamide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (isoxazot-5-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-pyrrotidin-I-yt-pyridin-4-ytmethyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid mefltyt-(2-pyrrotidin-I-yt-pyridin-4-ytmefltyti-
alnlde
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid [(Ri-I-(6-mefltoxy-pyridin-3-yti-propyt]-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-morphotin-4-yt-pyridin-4-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (2-dimefltytamino-pyridin-4-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-4-trifluoromefltyt-

fltiazote-5-carboxylic acid (pyridin-4-ytmefltyti-

amide hydrochloride
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic

acid [I-(3,5-dimefltyI-IH-pyrazoI-4-yti-efltyIEamide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (pyrimidin-4-ytmefltyti-amide

2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid (4,6-dimefltyt-pyrimidin-2-ytmefltyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic

acid [2-(3,5-dimefltyt-isoxazoI-4-yti-efltyIEamide
2-(2-Phenyl-chroman-6-ytoxyi-fltiazote-5-carboxylic
acid ([1,2,4]triazoto[4, 3-a]pyridin-3-ytmefltyti-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-fltiazote-5-
carboxylic acid (pyridin-4-ytmefltyti-amide

C 461.29 5.02

B 444. 17 2.11

B 447.17 2.4

C 458.27 4.02

B 478.14 2.29

C 475.23 4.9

B 458.18 2.13

B 474.14 2.38

D 459 1.13

D 477 1.14

D 476 1.14

C 461.33 4.75

D 444 1.16

D 458 1.08

D 502 1.2

D 462 1.13

D 458 1.09

D 492 1.15

C 45969 464

E 502.15 1.86

E 475.17 1.73

E 434.12 1.77

E 513.17 1.6

E 527.21 1.01

E 502.17 1.86

E 529.19 1.57

E 487.17 1.57

F 512 1.21

G 475.31 3.15

G 445.27 3.4

G 473.26 3.54

G 476.27 3.82

G 484.27 3.27

D 444 1.12

0.4

0.3

0.4

0.4

0.3

0.8

0.8

0.6

0.4

0.2

0.3

0.3

0.1

0.1

0.2

0.2

0.1

0.2

0.1

0.4

0.8

0.1

0.4

0.3

0.3

0.2

0.1

0.3

1.0

0.6

0.2

0.2

0.6

0.1
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no. Compound name

LC/ NCX I rv
MS MS Rt ICsn

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

2-((Ri-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (pyridin-4-ytme&yti-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid [3-(3,5-dimethyl-isoxazoI-4-yti-propyt]-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid (2-chtoro-pyridin-4-ytme&yti-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid (3-chtoro-pyridin-4-ytme&yti-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid (imidazo [1,2-a]pyridin-2-ytme&yti-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid (2-hydroxy-pyridin-4-ytme&yti-amide
N- [2-(2-Phenyl-chro man-6-yloxyi-&iazo 1-5-

ylmethyl]-2-pyridin-4-yl-acetamide hydrochloride
N-(2-[2-(3-Fluoro-phenyti-chroman-6-ytoxy]-&iazot-
5-ytme&yt)-nicotinamide hydrochloride
N-(2-[2-(3-Fluoro-phenyti-chroman-6-ytoxy]-&iazot-
5-ytme&yt)-2-pyridin-3-yt-acetamide hydrochloride
N-(2-[2-(3-Fluoro-phenyti-chroman-6-ytoxy]-&iazot-
5-ytme&yt)-2-pyridin-4-yt-acetamide hydrochloride
Pyridine-3-sulfonic acid [2-(2-phenyl-chroman-6-
ytoxyi-&iazot-5-ytmethyt]-amide hydrochloride
Isoxazote-5-carboxylic acid [2-(2-phenyl-chroman-
6-ytoxyi-&iazot-5-ytme&yIEamide
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid (isoxazot-5-ytme&yti-amide
I-Methyl-I H-imidazole-4-sulfonic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytme&yIEamide
hydrochloride
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid (1,5-dimethyl-l H-pyrazol-4-
ytme&yti-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid [(Si-I-(4-cyctopropyt-&iazot-2-yti-e&yt]-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid [(Si-I-(4-isopropyt-&iazot-2-yti-e&yIEamide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid ((Si-I-&iazot-2-yt-e&yti-amide
2-(5-Chtoro-2-phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (pyridin-4-ytme&yti-amide
hydrochloride
2-[2-(3-Fluoro-phenyti-chroman-6-ytoxyEthiazote-5-
carboxylic acid (2-me&yt-pyrimidin-4-ytme&yti-
amide hydrochloride
C- [2-(2-Phenyl-chrom an-6-y1oxyi-&iazo I-5-yt]-
methylamine
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (isoxazot-5-ytme&yti-amide
hydrochloride
4-Methyl-2-(2-phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (pyridin-4-ytme&yti-amide
hydrochloride
2-(2-Thiophen-3-yl-chrom an-6-y1oxyi-&i azo le-5-
carboxylic acid (pyridin-4-ytme&yti-amide
hydrochloride
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid (2-pyridin-4-yt-e&yti-amide hydrochloride
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (1,5-dimethyl-l H-pyrazol-4-
ytme&yti-amide
2-((Ri-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (1,5-dimethyl-l H-pyrazol-4-
ytme&yti-amide
6-Methyl-N- [2-(2-phenyl-chrom an-6-y1oxyi-&iazo I-

5-ylmethylEnicotinamide

3,5-Dimethyl-isoxazote-4-carboxylic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-5-ytme&yIEamide
2,5-Dimethyl-2H-pyrazote-3-carboxylic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-5-ytme&yIEamide
1,3,5-Trime&yI-IH-pyrazole-4-carboxylic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-5-ytme&yIEamide
2-Chtoro-N-[2-(2-phenyl-chroman-6-ytoxyi-&iazot-
5-ylmethylEisonicotinamide
4-Methyl-oxazote-5-carboxylic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytme&yIEamide

C 444.35 3.89 0.2

G 490 26 3.95 0 3

G 478.21 3.89 0.3

H 478.2 1.29 0.4

G 483.25 3.05 5.0

H 460.19 1.18 0 2

D 458 I 08 0 3

D 462 1.17 0.2

D 476 1.1 0.1

D 476 1.1 0.2

D 480 I 31 0 I

C 434.67 5 0.1

F 452 4.62 0.1

D I 3 483 0 2

D 479 1.28 0.2

L 504.13 4.75 0.4

L 506.13 4 77 0 7

L 464.1 4.47 0.2

I 478 1.31 1.2

D 477 1.28 0.2

0.1

I 435 0 97 0 6

C 458.31 3.99 0.1

I 450 1.15 0.1

D 458 I 11 0 2

D 461 1.29 0.3

D 461 I 29 0 6

H 458.42 1.27 1.3

H 462 41 1.33 0 2

H 461.44 1.33 0.6

H 475.45 1.29 0.3

H 478 36 1.36 0.8

H 448.38 1.31 0.5
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

Compound name

2-Ethyl-2H-pyrazole-3-carboxylic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
1,5-Dimedtyt-l H-pyrazole-4-carboxylic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
I-Ethyl-I H-pyrazole-4-carboxylic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
2-Methyl-&iazote-4-carboxylic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
2-(3-Medtyt-pyrazo1- I -yl)-N- [2-(2-phenyl-chroman-
6-ytoxyi-&iazot-5-ytmedtyt]-acetamide
3,4,5,6-Tetrahydro-2H-[1, 2']bipyridinyt-4ucarboxytic
acid [2-(2-phenyl-chroman-6-ytoxyi-&iazot-5-
ylmethyl]-amide
2-Methoxy-N- [2-(2-phenyl-chrom an-6-y1oxyi-dr iazo I-

5-ylmethyl]-isonicotinamide
2-(3,5-Dimethyl-i so xazo I-4-yl)-N- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-acetamide
2,4-Dimedtyt-oxazote-5-carboxylic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
N- [2-(2-Phenyl-chro man-6-yloxyi-&iazo 1-5-

ylmethyl]-isonicotinamide
3-Chtoro-N-[2-(2-phenyl-chroman-6-ytoxyi-&iazot-
5-ylmethyl]-isonicotinamide
3-Fluoro-N- [2-(2-phenyl-chro man-6-yloxy)-thiazo 1-5-

ylmethyl]-isonicotinamide
2-Methyl-N- [2-(2-phenyl-chrom an-6-y1oxyi-&iazo I-

5-ylmethyl]-isonicotinamide

2-Morph olin-4-yl-N- [2-(2-phenyl-chrom an-6-y1oxy)-
&iazot-5-ytmedtyt]-isonicotinamide
3-Methyl-isoxazote-5-carboxylic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
2-Amino-N-[2-(2-phenyl-chroman-6-ytoxyi-&iazot-5-
ylmethyl]-isonicotinamide
2-Methyl-2H-pyrazole-3-carboxylic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
Pyrimidine-2-carboxylic acid [2-(2-phenyl-chroman-
6-ytoxyi-&iazot-5-ytmedtyt]-amide
2-Hydroxy-N-[2-(2-phenyl-chroman-6-ytoxyi-&iazot-
5-ylmethyl]-isonicotinamide
Pyrimidine-4-carboxylic acid [2-(2-phenyl-chroman-
6-ytoxyi-&iazot-5-ytmedtyt]-amide
N- [2-(2-Phenyl-chro man-6-yloxyi-&iazo 1-5-

ylmethyl]-3-pyrazol-I-yl-propionamide
2,6-Dimethyl-pyrimidine-4-carboxylic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
N- [2-(2-Phenyl-chro man-6-yloxyi-&iazo 1-5-

ylmethyl]-2-pyrazol-I-yl-acetamide
I-Ethyl-I H-pyrazole-3-carboxylic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-amide
3-(3,5-Dimethyl-i so xazo I-4-yl)-N- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-propionamide
2-(2,5-DIoxo-imidazo Iidin- I -yt i-N- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyt]-acetamide
2-[2-(3-Isopropoxy-phenyl]-chroman-6-ytoxy]-
&iazote-5-carboxylic acid (pyridin-4-ytmedtyti-
altllde

2-[2-(3-Isopropoxy-phenyl]-chroman-6-ytoxy]-
&iazote-5-carboxylic acid [2-(3,5-dimedtyt-isoxazot-
4-yl)-ethyl]-amide
4-Methyl-2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carboxylic acid (pyridin-4-ytmedtyti-
amide hydrochloride

Butyl-medtyt- [2-(2-phenyl-chrom an-6-y1oxyi-dtiazol-

5-ylmethyl]-amine

(2R, 6 S]-2,6-DimedtyI-4-[2-(2-phenyl-chroman-6-
ytoxyi-&iazot-5-ytmethyt]-morphotine

I so butyl- [2-(2-phenyl-chrom an-6-y1oxyi-&iazo 1-5-

ylmethyl]-amine
I -Methyl-4- [2-(2-phenyl-chro man-6-yloxyi-dr iazot-5-

ylmethyl]-piperazin-2-one
Cyctopropyt-[2-(2-phenyl-chroman-6-ytoxyi-&iazot-
5-ylmethyl]-amine
2-(2-Phenyl-chroman-6-ytoxyi-5-pyrrotidin-I-
ylmethyl-thiazole

H 461.43 1.34

H 461.43 1.28

H 461.42 1.29

H 464.35 1.35

H 461.45 1.3

H 527.12 1.3

0.3

0.7

0.3

0.3

0.3

9.8

H 474.41 1.35

H 476.42 1.31

H 462.38 1.31

H 444.38 1.27

H 478.34 1.32

H 462.37 1.32

H 458.43 1.26

H 529.47 1.31

H 448.36 1.33

H 459.4 1.12

H 447.39 1.32

H 445.39 1.27

H 460.32 1.23

H 4454 1.31

H 461.44 1.28

H 473.44 1.36

H 447.42 1.28

H 461.44 1.33

H 490.46 1.31

H 479.3 1.19

H 502.48 1.12

5.6

0.4

0.3

0.2

0.2

0.4

2. 1

0.3

10.9

0.3

0.4

5.0

0.2

0.6

5.3

0.5

0.9

0.6

0.8

H 534.35 1.39 1.2

D 458 I 13 0 3

I 409.34 4.99

H 437.34 1.19

H 395.29 1.16

H 436.3 1.26

H 379.26 1.13

H 393.29 1.13

0.7

1.0

0.4

0.4

0.2

0.4

LC/ NCX I rv
MS MS Rt ICsc
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

Compound name

[2-(2-Phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-

(1,2,2-trimethyt-propyti-amine

(I -Ethyl-p ropy 1)-[2-(2-phenyl-chrom an-6-y1oxy)-
fluazot-5-ytmefltyt]-amine
[2-(2-Phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-

(2,2,2-trifluoro-efltyti-amine
3-[2-(2-Phenyl-chroman-6-yloxyi-fltiazot-5-
ytmefltyt]-3-aza-bicycto[3. 2.2]nonane
4,4-Di fluor-1- [2-(2-phenyl-chrom an-6-y1oxy)-
fluazot-5-ytmefltyt]-piperidine
Cyclo butyl- [2-(2-phenyl-chrom an-6-y1oxyi-fluazo 1-5-

ylmethyl]-amine
(3-Mefltyt-isoxazot-5-yti-[2-(2-phenyl-chroman-6-
ytoxyi-fluazot-5-ytmethyt]-amine

(I,I-Dimethyl-prop yl)- [2-(2-phenyl-chro man-6-

ytoxyi-fluazot-5-ytmethyt]-amine
Isopropyt-[2-(2-phenyl-chroman-6-ytoxyi-fluazot-5-
ylmethyl]-amine
(2-Methoxy-efltyti- [2-(2-phenyl-chro man-6-yloxy)-
fluazot-5-ytmefltyt]-amine
(3-Mefltyt-butyl i- [2-(2-phenyl-chro man-6-yloxy)-
fluazot-5-ytmefltyt]-amine
[2-(2-Phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-
propyl-amine
4- [2-(2-Phenyl-chrom an-6-y1oxyi-fltiazot-5-
ylmethyl]-morpholine
tert-Butyl-[2-(2-phenyl-chroman-6-ytoxyi-fluazot-5-
ylmethyl]-amine
Dimefltyt- [2-(2-phenyl-chrom an-6-y1oxyi-fluazo 1-5-

ylmethyl]-amine
Cyclopropytmefltyt- [2-(2-phenyl-chrom an-6-y1oxy)-
fluazot-5-ytmefltyt]-amine
7- [2-(2-Phenyl-chrom an-6-y1oxyi-fltiazot-5-
ytmefltyt]-7-aza-bicycto[2. 2.1]heptane
I -Methyl-4- [2-(2-phenyl-chro man-6-yloxyi-fltiazot-5-
ylmethyl]-piperazine
4-Methyl-3, 4-dihydro-2H-benzo yl, 4]oxazine-7-
sulfonic acid [2-(2-phenyl-chroman-6-ytoxyi-fluazot-
5-ylmethyl]-amide
2-Methyl-benzothiazole-6-sulfonic acid [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide
1,3,6-primefltyI-IH-pyrazole-4-sulfonic acid [2-(2-
phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide
2,4-Dimefltyt-fluazote-5-sulfonic acid [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide

2,3-Dimethyl-3H-imidazole-4-sulfonic acid [2-(2-
phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide
2-Methyl-2H-pyrazole-3-sulfonic acid [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide
I-Methyl-I H-pyrazole-4-sulfonic acid [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide
I-Isopropyt-5-mefltyt-I H-pyrazote-4-sulfonic acid [2-
(2-phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-
altllde

3,5-Dimefltyt-l H-pyrazole-4-sulfonic acid [2-(2-
phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide
I-Ethyl-I H-pyrazole-4-sulfonic acid [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide

1,5-Dimefltyt-l H-pyrazole-4-sulfonic acid [2-(2-
phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amide
[2-(2-Phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-
pyridin-4-ylmethyl-amine

(5-Methyl-pyrazin-2-ylmefltyti- [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amine

[2-(3-Mefltyt-pyrazot- I-yti-efltyt]-[2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amine

(1,3-Dimethyl- IH-pyrazo I-4-ylmefltyti- [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amine

(1,5-Dimethyl- IH-pyrazo I-4-ylmefltyti- [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amine

(I -Ethyl-3-methyl- IH-pyrazot-4-ytmefltyti-[2-(2-
phenyl-chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amine

(5-Methyl-i so xazo I-3-ylmefltyti- [2-(2-phenyt-
chroman-6-ytoxyi-fluazot-5-ytmefltyt]-amine

LC/ NCX I rv
MS MS Rt ICsc

H 423.33 1.19 0.8

H 409.3 1.17 0.5

H 421.24 1.39 0.2

H 447.37 1.19 1.4

H 443.28 1.28 0.7

H 393.28 1.14 0.2

H 420.26 1.28 0.8

H 409 31 1.15 0 3

H 381.27 1.13 0.3

H 397.28 1.13 0.2

H 409.29 1.4 0.6

H 381.25 1.13 0.2

H 409.26 1.14 0.3

H 395.26 1.13 0.4

H 367.23 1.11 0.4

H 393.1 1.02 0 3

I 419.34 3.76 0.6

H 422.33 1.14 0.8

H 550.3 I 36 1.1

H 550.24 1.35 0.9

H 511.29 1.31 9.2

H 514.25 1.34 0.6

H 497.3 1.22 1.1

H 483.26 1.32 0.3

H 483.24 1.29 0.9

H 525.31 1.35 0.7

H 497.24 1.27 23.8

H 497 27 1.31 0 3

H 497.26 1.3 0.4

H 430.29 1.1 0.2

H 445.32 1.13 05

H 447.33 1.16 0.5

H 447.33 1.12 0.4

H 447.33 1.12 0.3

H 461.36 1.13 0.5

H 434.3 1.15 0.2
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

141

142

143

144

146

146

147

148

149

160

161

162

163

164

166

166

167

168

169

160

161

162

163

164

166

166

167

168

169

170

171

172

173

Compound name

(2,6-Dimethyl-2H-pyrazo I-3-ylmedtyti- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
[2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-ytmedtyt]-
(3-pyrazol-I-yl-propyl)-amine
(4,6-Dimethyl-pyrimi din-2-ytmedtyti- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
(6,7-Dihydro-6 H-dr iazo1o [3,2-a]pyrimi din-3-

y1m ethyl)- [2-(2-phenyl-chrom an-6-y1oxyi-dr iazo 1-6-

ylmethyl]-amine

(2-Morph olin-4-yl-pyri din-3-ylmedtyti- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
(2-Methyl-2 H-pyrazo1-3-ytmedtyti- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
(1,6-Dimethyl- IH-pyrazo I-3-ylmedtyti- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
[1-(I,S-Dimedtyt- IH-pyrazot-4-yti-edtyt]-[2-(2-
phenyl-chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
[2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-ytmedtyt]-
(2-pyrazol-I-yl-ethyl)-amine
[2-(3,6-Dimethyl-pyrazo1- I -yl)-ethyl]- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
[2-(4-Medtyt-&iazot-2-yti-edtyt]-[2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedty]-amine

(3,6-Dimedtyt-isoxazoI-4-ytmedtyti-[2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
[3-(3,6-Dimedtyt-isoxazoI-4-yti-propyt]-[2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
4-(( [2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-
ytmedtyt]-amino )-medtyti-pyridin-2-ot
4-(( [2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-
ylmethyl]-amino )-medtyti-pyridin-2-ytamine
[2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-ytmedtyt]-

[1,2,4]triazo1o [4,3-a]pyri din-3-ylmethyl-am inc
6-(([2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-
ytmedtyt]-amino )-medtyti-pyridine-2-carbonitrite
Imidazo [2,1-b]thi azo I-6-ylmedtyt- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
Isoxazo I-6-ytmedtyt- [2-(2-phenyl-chrom an-6-y�t�ox-
yi&iaz-6-ytmedtyt]-amine
(3-Methyl-i so xazo I-6-ytmedtyti- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine
[2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-ytmedtyt]-
pyrimidin-4-ylmethyl-amine

(2-Morph olin-4-yl-pyri din-4-ylmedtyti- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amine

1,2-Dimethyl-l H-imidazole-4-sulfonic acid [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-6-ytmedtyt]-amide
2-(3-Medtyt-2, 6-di oxo-im id azo li din- I -yl)-N- [2-(2-
phenyl-chroman-6-ytoxyi-&iazot-6-ytmedtyt]-
acetamide

2-(2-Oxo-pyrro1 i din- I -yl)-N- [2-(2-phenyl-chrom an-6-

ytoxyi-&iazot-6-ytmethyt]-acetamide
4-Methyl-2-(2-phenyl-chroman-6-ytoxyi-&iazote-6-

carboxylic acid (isoxazot-6-ytmedtyti-amide
4-Methyl-2-(2-phenyl-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (2-chloro-pyridin-4-ylmethyl)-amide

hydrochloride
4-Methyl-2-((S)-2-phenyl-chroman-6-yloxy)-
&iazote-6-carboxylic acid (isoxazot-6-ytmedtyti-
altllde

4-Methyl-2-((S)-2-phenyl-chroman-6-yloxy)-
&iazote-6-carboxylic acid (2-pyridin-4-yt-edtyti-

amide hydrochloride
4-Methyl-2-(2-phenyl-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (2-pyridin-4-yl-ethyl)-amide

hydrochloride
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (isoxazot-6-ytmedtyti-amide
2-((Ri-2-Phenyl-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (isoxazot-6-ytmedtyti-amide
2-[2-(3-Hydroxy-phenyl]-chroman-6-ytoxy]-&iazote-
6-carboxylic acid [2-(3,6-dimethyl-isoxazoI-4-yti-
ethyl]-amide

H 447.33 1.13

H 447.36 1.13

H 469.36 1.16

H 491.33 1.11

0.4

0.3

0.6

0.8

I 6 16.32 3.7

H 433.32 1.12

H 447.36 1.14

H 461.36 1.12

H 433.32 1.14

H 461.37 1.17

H 464.32 1.16

H 448.31 1.14

H 476.36 1.16

H 446.3 1.08

H 446.31 1.04

H 470.34 1.16

H 466.3 1.16

H 476.29 1.14

H 420.28 1.16

H 434.3 1.16

H 431.29 1.12

H 616.4 1.13

H 497.3 1.26

H 493.26 1.26

0.9

0.2

0.3

0.4

0.3

0.8

0.4

0.3

0.6

0.3

0.4

0.4

0.2

0.3

0.1

0.2

0.3

0.4

0.4

0.7

H 464.26 1.26

M 448 1.31

M 492 1.39

0.6

0.3

0.6

C 448 29 6.14 0 2

M 472 1.01 0.3

M 472 1.02 0.3

C 434.27 6.06

M 434 1.28

H 492.32 1.22

0.1

0.4

2.3

LC/ NCX I rv
MS MS Rt ICsc



87
US 8,912,224 B2

88
TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

Compound name

2-[2-(3-Hydroxy-phenyti-chroman-6-ytoxyE&iazote-
5-carboxylic acid (pyridin-4-ytmedtyti-amide
hydrochloride
2-((Ri-3-Hydroxy-pyrro li din- I -yti-N- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytmedtyIEacetamide
2-(2-o-Totyt-chroman-6-ytoxyi-&iazote-5-carboxylic
acid [2-(3,5-dimedtyt-isoxazoI-4-yti-edtyIEamide
4-Chtoro-2-(2-phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (pyridin-4-ytmedtyti-amide
hydrochloride
4-Methyl-2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carboxylic acid (2-chloro-pyridin-4-
ytmedtyti-amide hydrochloride
2-(2-o-Totyt-chroman-6-ytoxyi-&iazote-5-carboxylic
acid (pyridin-4-ytmedtyti-amide
(Si-2-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-
5-carbonyIEamino)-propionic acid ethyl ester
([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carbonyt]-amino)-acetic acid methyl ester
2-Methyl-2-([2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-propionic acid methyl
ester
(Si-3-Medtyt-2-([2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-pentanoic acid methyl
ester
(Ri-2-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazole-
5-carbonyIEamino)-propionic acid methyl ester
(Si- I - [2-((Si-2-Phenyl-chro man-6-yl oxyi-&iazo le-5-
carbonyt]-pyrrotidine-2-carboxylic acid methyl ester
(Si-3-Medtyt-2-([2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-butyric acid ethyl ester
I-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carbonyt]-amino)-cyctopentanecarboxytic acid
methyl ester
I-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carbonyt]-amino)-cyctopropanecarboxytic acid ethyl
ester
(IR,2Si-2-([2-((Si-2-Phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-cyctohexanecarboxytic
acid ethyl ester
(Medtyt-[2-((Si-2-phenyl-chroman-6-ytoxyi-&iazote-
5-carbonyIEamino)-acetic acid
(Si-2-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-
5-carbonyIEamino)-propionic acid
([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carbonyt]-amino)-acetic acid
2-Methyl-2-([2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-propionic acid
(Ri-2-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazole-
5-carbonyIEamino)-propionic acid
I-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carbonyt]amino)-cyctopentanecarboxytic acid
(Si-3-Medtyt-2-([2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-pentanoic acid
(Si-3-Medtyt-2-([2-((Si-2-phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-butyric acid
(4- [2-((Si-2-Phenyl-chro man-6-yloxyi-dr iazo le-5-
carbonyt]-piperazin-I-yt)-acetic acid
I-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carbonyt]-amino)cyctopropanecarboxytic acid

(IR,2Si-2-([2-((Si-2-Phenyl-chroman-6-ytoxyi-
&iazote-5-carbonyIEamino)-cyctohexanecarboxytic
acid
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid ((Si-2-hydroxy-I-phenyl-edtyti-
altllde

2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid ((IS,2Si-2-hydroxy-l-
hydroxymedtyt-propyti-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid ((Si-I-hydroxymedtyt-2-medtyt-
propyti-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (2-hydroxy-edtyti-amide

H 460.24 1.07 0.8

H 466.16 0.99

H 490.16 1.26

0.4

0.4

0.3

0.4

H 458.07 1.08

H 453.26 1.36

H 425.22 1.31

H 453.25 1.35

0.5

0.2

0.2

0.6

H 481.34 1.41 1.2

H 439.25 1.34

H 465.11 1.24

H 481.35 1.42

H 479.31 1.38

0.4

0.5

0.7

0.6

H 465.31 1.35 0.6

H 507.3 8 1.43 0.6

H 425.26 1.27

H 425.26 1.28

H 411.25 1.25

H 439.12 1.18

H 425.12 1.16

H 465.12 1.21

H 467.17 1.24

H 453.14 1.21

H 480.16 1.05

H 437.1 1.16

H 479.16 1.23

0.9

0.6

0.5

0.6

0.7

0.7

0.5

0.6

1.3

1.0

0.4

H 473.26 1.33 0.3

H 439.13 1.12 0.2

H 439.28 1.32 0.4

H 397.03 1.14 0.1

LC/ NCX I rv
MS MS Rt ICsn
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

230

231

Compound name

((S)-2-Hydro xym ethyl-pyrro1 i din- I -yl)- [2-((S)-2-
phenyl-chroman-6-ytoxyi-fluazot-5-yt]-mefltanone
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid (I-cyclopropyl-3-hydroxy-propyl)-
altllde
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid ((IR,2R)-2-hydroxy-
cyclohexylmethyl)-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid ((IS,2S]-l-hydroxymethyI-2-mefltyt-
butyl)-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid ((IR,2R]-l-hydroxymefltyI-2-mefltyt-
butyl)-amide
Is ox azo I-5-ytmefltyt- [2-((S)-2-phenyl-chrom an-6-

ytoxyi-fluazot-5-ytmethyt]-amine
2-(2-Thiophen-3-yl-chrom an-6-y1oxyi-flu azo le-5-
carboxylic acid (2-chloro-pyridin-4-ylmethyl)-amide
hydrochloride
2-(2-Thiophen-3-yl-chrom an-6-y1oxyi-flu azo le-5-
carboxylic acid (isoxazot-5-ytmefltyti-amide
(4-Methyl-piperazin- I-yti-[2-((Si-2-phenyl-chroman-
6-ytoxyi-fluazot-5-yt]-mefltanone hydrochloride

Morph olin-4-yl- [2-((S)-2-phenyl-chrom an-6-yloxy)-
fluazot-5-yt]-mefltanone
2-(2-o-Totyt-chroman-6-ytoxyi-fluazote-5-carboxylic
acid (2-chloro-pyridin-4-ylmethyl)-amide
2-(2-o-Totyt-chroman-6-ytoxyi-fluazote-5-carboxylic
acid [2-(2-oxo-imidazotidin-I-yti-efltyt]-amide
2-[2-(2,5-Difluoro-phenyl]-chroman-6-ytoxy]-
fluazote-5-carboxylic acid (isoxazot-5-ytmefltyti-
altllde
2-Methyl-3-phenyl-2-( [2-((Si-2-phenyl-chroman-6-
ytoxyi-fluazote-5-carbonyt]-amino)-propionic acid
methyl ester
(S)-3-Phenyl-2-( [2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyt]-amino)-propionic acid ethyl
ester
(S)-3,3-Dimethyl-2-( [2-((Si-2-phenyl-chroman-6-
ytoxyi-fluazote-5-carbonyt]-amino)-butyric acid
methyl ester
I-[2-((S)-2-Phenyl-chroman-6-yloxyi-fltiazole-5-
carbonyl]-4-trifluoromethyl-pyrrolidine-3-carboxylic
acid methyl ester

(I R,2 S,5 S)-3-[2-((S)-2-Phenyl-chro man-6-yloxy)-
fluazote-5-carbonyt]-3-aza-bicycto[3. 1.0]hexane-2-
carboxylic acid methyl ester
(S)-4,4-Dimethyl-l -[2-((Si-2-phenyl-chroman-6-
ytoxyi-fluazote-5-carbonyt]-pyrrotidine-2-carboxylic
acid methyl ester
4-Methyl- I - [2-((S)-2-phenyl-chro man-6-yl oxy)-
fluazote-5-carbonyt]-pyrrotidine-3-carboxylic acid
methyl ester
3-Methyl- I - [2-((S)-2-phenyl-chro man-6-yl oxy)-
fluazote-5-carbonyt]-pyrrotidine-3-carboxylic acid
methyl ester

(2R,3S]-2-Hydroxy-5-mefltyI-3-([2-((S]-2-phenyt-
chroman-6-ytoxyi-fluazote-5-carbonyt]-amino)-
hexanoic acid methyl ester

(3S,4S]-5-CyctohexyI-3-hydroxy-4-([2-((S]-2-
phenyl-chroman-6-ytoxyi-fluazote-5-carbonyt]-
amino)-pentanoic acid ethyl ester
(R)-4-Methyl-2-( [2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyt]-amino)-pentanoic acid tert-

butyl ester
(S)-4-Methyl-2-( [2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyt]-amino)-pentanoic acid tert-

butyl ester
4-Methyl-2-(( [2-((S)-2-phenyl-chroman-6-yloxy)-
fluazote-5-carbonyt]-amino)-mefltyti-pentanoic acid
ethyl ester

2,4-Dimethyl-2-( [2-((S)-2-phenyl-chroman-6-yloxy)-
fluazote-5-carbonyt]-amino)-pentanoic acid methyl

ester

H 437.27 1.3

H 451.29 1.32

0.3

0.3

H 465.14 1.25 0.5

H 453.15 1.24 0.4

H 453.29 1.35 0.3

0 420 1.17

F 484 4.7

0.1

0.4

F 440 4.45

F 436 4.4

F 423 457

L 4922 47

L 479.29 4.35

0 470 1.83

0.3

0.8

0.5

1.0

0.3

0.2

H 529.09 1.31 2.5

H 529.08 1.31 4.8

H 481.13 1.3 0.6

H 533.04 1.27 0.3

H 477.09 1.25 0.9

H 493.25 1.41 1.3

H 479.22 1.37 0.3

H 479.25 1.37 0.5

H 511.29 1.38 0.7

H 579.33 1.46 30% (I)

H 523.32 1.48 46% (I)

H 523.33 1.48 44% (I)

H 509.28 1.44

H 495.27 1.44

LC/ NCX I rv
MS MS Rt ICsc
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

Compound name

2- [2-(6-Mefltyt-pyri din-3-yt i-chro man-6-ytoxyE
fluazote-5-carboxylic acid (isoxazot-5-ytmefltyti-
altllde
2-Methyl-3-phenyl-2-( [2-((Si-2-phenyl-chroman-6-
ytoxyi-fluazote-5-carbonyt]-amino)-propionic acid
(Si-4,4-Dimefltyt-l -[2-((Si-2-phenyl-chroman-6-
ytoxyi-fluazote-5-carbonyt]-pyrrotidine-2-carboxylic
acid
4-Methyl- I - [2-((Si-2-phenyl-chro man-6-yl oxyi-
fluazote-5-carbonyIEpyrrotidine-3-carboxylic acid
(2R,3Si-2-Hydroxy-5-mefltyI-3-([2-((Si-2-phenyt-
chroman-6-ytoxyi-fluazote-5-carbonyIEamino)-
hexanoic acid
(Ri-4-Mefltyt-2-( [2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyIEamino)-pentanoic acid
4-Methyl-2-(( [2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyIEamino)-mefltyti-pentanoic acid
3-Methyl- I - [2-((Si-2-phenyl-chro man-6-yl oxyi-
fluazote-5-carbonyIEpyrrotidine-3-carboxylic acid
(3S,4Si-5-CyctohexyI-3-hydroxy-4-([2-((Si-2-
phenyl-chroman-6-ytoxyi-fluazote-5-carbonyt]-
amino)-pentanoic acid
(Si-4-Mefltyt-2-([2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyIEamino)-pentanoic acid
2,4-Dimethyl-2-( [2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyIEamino)-pentanoic acid
I - [2-((Si-2-Phenyl-chro man-6-yloxyi-fltiazol e-5-
carbonyt]-4-trifluoromefltyt-pyrrotidine-3-carboxylic
acid
(Si-3-Phenyl-2-( [2-((Si-2-phenyl-chroman-6-ytoxyi-
fluazote-5-carbonyIEamino)-propionic acid
([2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazot-5-
ytmefltyt]-amino)-acetic acid methyl ester
([2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazot-5-
ytmefltyt]-amino)-acetic acid
2- [2-(5-Fluoro-pyri din-3-yti-chrom an-6-y1oxy]-
fluazote-5-carboxylic acid (2-chloro-pyridin-4-
ytmefltyti-amide
2- [2-(5-Fluoro-pyri din-3-yti-chrom an-6-y1oxy]-
fluazote-5-carboxylic acid (isoxazot-5-ytmefltyti-
altllde
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-fluazote-5-
carboxylic acid (2-hydroxy-efltyti-amide

([2-(2-Pyridin-3-yt-chroman-6-ytoxyi-fluazote-5-
carbonyt]-amino)-acetic acid methyl ester
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-fluazote-5-
carboxylic acid ((Si-2-hydroxy-I-phenyl-efltyti-
altllde
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-fluazote-5-
carboxylic acid (I-cyctopropyt-3-hydroxy-propyti-
altllde
2- [2-(5-Fluoro-pyri din-3-yti-chrom an-6-y1oxy]-
fluazote-5-carboxylic acid (2-hydroxy-efltyti-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid ((3S,4Si-4-mefltoxy-pyrrotidin-3-yti-
altllde
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid (3-aza-bicyclo [3.1.0]hex-6-yti-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid ((IS,2Si-2-amino-cyctopropyti-
altllde
2-((Si-2-Phenyl-chroman-6-ytoxyi-fluazote-5-
carboxylic acid (3-amino-cyctobutyti-amide
2-((2-Hydroxy-ethyti-[2-((Si-2-phenyl-chroman-6-
ytoxyi-fluazot-5-ytmethyt]-amino )-efltanot

((Si-2-Hydro xym ethyl-pyrro1 i din- I -yti- [2-(2-pyridin-
3-yt-chroman-6-ytoxyi-thiazot-5-yIEmefltanone

([2-(2-Pyridin-3-yt-chroman-6-ytoxyi-fluazote-5-
carbonyt]-amino)-acetic acid
(2S,3 Si-3-Mefltyt-2-([2-(2-pyridin-3-yt-chroman-6-
ytoxyi-fluazote-5-carbonyt]-amino)-pentanoic acid
methyl ester
(Si-3-Phenyl-2-( [2-(2-pyridin-3-yt-chroman-6-ytoxyi-
fluazote-5-carbonyIEamino)-propionic acid ethyl

ester

H 515.24 1.25

H 479.21 1.22

0.8

1.0

H 465.21 1.18

H 497.25 1.21

0.5

1.6

H 467.24 1.24

H 481.26 1.24

H 465.21 1.18

H 551.28 1.27

0.8

0.3

2.4

H 467.24 1.24

H 481.25 1.26

H 519.19 1.22

0.6

0.7

0.7

H 501.23 1.23

H 411.28 1.01

H 397.19 1.13

H 497.16 1.26

0.6

0.1

0.6

0.7

H 453.17 1.21 0.8

H 398.2 0.95

H 426.19 1.03

H 474 25 1.1

1.4

1.2

J 452.22 2.95 3.2

H 416.18 1.14 0 6

H 450.39 1.14 0 4

H 434.21 1.14 0.3

H 408.2 1.12 0.3

H 422.22 1.13

H 427.25 1.08

J 438.25 2.79

0.4

0.2

1.8

H 412.17 0.95 38% (Ii

H 482.26 1.22 3.1

H 530.27 1.24 0.8

LCI NCX I rv
MS MS Rt ICse

H 449.21 0.88 1.5
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

Compound name

(S)-3-Methyl-2-( [2-(2-pyridin-3-yt-chroman-6-ytoxyi-
&iazote-5-carbonyt]-amino)-butyric acid ethyl ester
(S)-3,3-Dimethyl-2-( [2-(2-pyridin-3-yt-chroman-6-
ytoxyi-&iazote-5-carbonyt]-amino)-butyric acid
methyl ester
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (3-amino-cyclobutyl)-amide
hydrochloride
2-([2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazot-5-
ytme&yt]-amino)-ethanol
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid ((IS,2S)-2-amino-cyclopropyl)-
amide hydrochloride
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (3-aza-bicyclo [3.1.0]hex-6-yti-amide
2-(2-Pyridin-3-yt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid ((3S,4S]-4-me&oxy-pyrrotidin-3-yti-
amide hydrochloride
(23,3S]-3-Ment-2-([2-(2-pyridin-3-yt-chroman-6-
ytoxyi-&iazote-5-carbonyt]-amino)-pentanoic acid
(S)-3-Phenyl-2-( [2-(2-pyridin-3-yt-chroman-6-ytoxy)-
&iazote-5-carbonyt]-amino)-propionic acid
(S)-3-Methyl-2-( [2-(2-pyridin-3-yt-chroman-6-ytoxyi-
&iazote-5-carbonyt]-amino)-butyric acid
(S)-3,3-Dimethyl-2-( [2-(2-pyridin-3-yt-chroman-6-
ytoxyi-&iazote-5-carbonyt]-amino)-butyric acid
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (2-methyl-pyridin-4-ylmethyl)-amide
hydrochloride
(R)-2-( [2-(2-Pyridin-3-yt-chroman-6-ytoxyi-&iazole-
5-carbonyt]-amino)-propionic acid methyl ester
(Si-2-([2-(2-Pyridin-3-yt-chroman-6-ytoxyi-&iazote-
5-carbonyt]-amino)-propionic acid ethyl ester
2-[2-(6-Chtoro-pyridin-3-yti-chroman-6-ytoxy]-
&iazote-5-carboxylic acid (isoxazot-5-ytme&yti-
amide hydrochloride
2-[2-(6-Chtoro-pyridin-3-yti-chroman-6-ytoxy]-
&iazote-5-carboxylic acid (2-chloro-pyridin-4-
ylmethyl)-amide hydrochloride
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (2-dimethylamino-ethyl)-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (4-isopropyl-phenyl)-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid propylamide

(3,3-Dimethyl-pip erazin- I -yt i- [2-((Si-2-phenyt-
chroman-6-ytoxyi-&iazot-5-yt]-me&anone

(3aS,6 aS )-Hexahydro-pyrro1o [3,4-b]pyrro I- I -yl- [2-
((Si-2-phenyl-chroman-6-ytoxyi-&iazot-5-yt]-
methanone hydrochloride
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid ((S)-2-amino-cyclopropyl)-amide
hydrochloride

((3R,4R)-4-Methyl-3-m ethyl amino-pip eri din- I -yl)- [2-
((Si-2-phenyl-chroman-6-ytoxyi-&iazot-5-yt]-
methanone hydrochloride

(2-Dim ethyl amino methyl-morpho lin-4-yl)- [2-((S)-2-
phenyl-chroman-6-ytoxyi-&iazot-5-yt]-me&anone
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (piperidin-2-ylmethyl)-amide
[2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazot-5-yt]-
piperidin-I-yl-methanone
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (3-amino-propyl)-amide

(2,7-Diaza-spiro [4.5]dec-2-yl)- [2-((S)-2-phenyl-
chroman-6-ytoxyi-&iazot-5-yt]-me&anone
(2-Am inom ethyl-pyrro1 idin- I -yl)- [2-((S)-2-phenyl-
chroman-6-ytoxyi-&iazot-5-yt]-me&anone
(3-Amino-pyrro li din- I -yl)- [2-((S)-2-phenyl-chroman-
6-ytoxyi-&iazot-5-yt]-me&anone
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carboxylic acid ((IR,2R,3S,4S]-3-aminome&yt-
bicyclo [2.2.1]hept-2-yti-amide

([2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-
carbonyt]-amino)-acetic acid methyl ester

H 482.26 1.22

J 482.25 3.84

25.2

3.1

H 423.2 0.87 7.3

H 383.2 1.08

H 409.17 0.86

0.1

0.6

H 435.18 0 88 2 5

H 453.19 0.9 2.6

H 468.23 1.12

H 502.22 1.13

H 454.21 1.08

H 467.89 1.13

0 458 96

12.5

12.1

15.6

10.1

0.4

H 440.22 1.08

H 454.24 1.13

H 469.13 1.26

3.1

0.4

2.0

H 513.12 1.3 1.3

H 468.39 1.13 0.5

H 471.19 1.47 38% (I)

H 395.16 1.36

H 450.2 1.13

H 448.22 1.01

0.6

1.2

0.6

H 408.2 I 0.2

H 464.26 1.02 0.9

J 480.2 3.53

H 450.22 1.14

H 421.23 1.27

H 454.14 0.98

H 475.85 I

H 436.21 1.14

H 422. 18 1.11

H 476.25 1.17

0.5

0.4

0.3

0.6

0.4

0.3

1.0

H 425.1 1.31 0.2

LCI NCX I rv
MS MS Rt ICsc
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no. Compound name

LC/ NCX I rv
MS MS Rt ICsc

296

296

297

298

299

300

301

302

303

304

306

306

307

308

309

310

311

312

313

314

316

316

317

318

319

320

321

322

323

324

326

326

327

328

329

2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid (2-hydroxy-ethyl)-amide
3-(3,6-Dimethyl-i so xazo I-4-yl)-N- [2-((S)-2-phenyl-
chroman-6-ytoxyi-&iazot-6-ytme&yt]-propionamide
N- [2-((S)-2-Phenyl-chrom an-6-y1oxyi-&i azo 1-6-

ytme&yt]-3-(1, 3,6-trime&yt-l H-pyrazol-4-yl)-
propionamide
((R)-3-Hydroxy-pyrro li din- I -yl)- [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-6-yt]-me&anone
2-(2-o-Totyt-chroman-6-ytoxyi-&iazote-6-carboxylic
acid (2-hydroxy-ethyl)-amide

((R)-3-Hydroxy-pyrro li din- I -yl)- [2-(2-o-to lyl-
chroman-6-ytoxyi-&iazot-6-yt]-me&anone
2-[2-(4-Me&anesutfonyt-phenyl]-chroman-6-ytoxy]-
&iazote-6-carboxylic acid (isoxazot-6-ytme&yti-
altllde
2-Amino-N- [2-((S)-2-phenyl-chrom an-6-y1oxy)-
&iazot-6-ytme&yt]-acetamide
(S)-2-Amino-N- [2-((S)-2-phenyl-chrom an-6-yloxy)-
&iazot-6-ytme&yt]-prop ionamide

(Si-2-Amino-3-phenyl-N- [2-((Si-2-phenyl-chroman-
6-ytoxyi-&iazot-6-ytme&yt]-prop ionamide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid (2,3-dihydroxy-propyl)-amide

([2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-
carbonyt]-amino)-acetic acid tert-butyl ester

([2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-
carbonyt]-amino)-acetic acid isopropyl ester

([2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-
carbonyt]-amino)-acetic acid ethyl ester
2-(2-Pyrazin-2-yt-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (isoxazot-6-ytme&yti-amide
2-(2-Pyrazin-2-yt-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (2-chloro-pyridin-4-ylmethyl)-amide
2-( [2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-
ytme&yt]-amino)-ethanol
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid bis-(2-hydroxy-e&yti-amide
(4-Methyl-piperazin- I-yti-[2-(2-phenyl-chroman-6-
ytoxyi-&iazot-6-yt]-me&anone

Morph olin-4-yl- [2-(2-phenyl-chrom an-6-y1oxy)-
&iazot-6-yt]-me&anone
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid cyclopropylamide
[2-(2-Phenyl-chroman-6-ytoxyi-&iazot-6-yt]-
piperidin-I-yl-methanone
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid butylamide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid isobutyl-amide
2-((2-Hydroxy-ethyl)- [2-(2-phenyl-chrom an-6-y1oxy)-
&iazot-6-ytme&yt]-amino)-e&anot
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid isopropylamide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-6-carboxylic
acid propylamide
2-[2-(2-E&yt-phenyl]-chroman-6-ytoxy]-&iazote-6-
carboxylic acid [2-(2-oxo-imidazotidin-I-yti-e&yt]-
altllde

2-[2-(2-E&yt-phenyl]-chroman-6-ytoxy]-&iazote-6-
carboxylic acid [2-(3,6-dimethyl-isoxazoI-4-yti-
ethyl]-amide
2-[2-(2-E&yt-phenyl]-chroman-6-ytoxy]-&iazote-6-
carboxylic acid (isoxazot-6-ytme&yti-amide
2-((Ri-2-o-Totyt-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (2-hydroxy-ethyl)-amide
2-((Si-2-o-Totyt-chroman-6-ytoxyi-&iazote-6-
carboxylic acid (2-hydroxy-ethyl)-amide

2-(2-Oxo-pyrro1 i din- I -yl)-N- [2-(2-o-to ly1-chrom an-6-

ytoxyi-&iazot-6-ytmethyt]-acetamide
2-(2,6-Dioxo-imidazotidin-l-yt]-N-[2-(2-o-totyt-
chroman-6-ytoxyi-&iazot-6-ytme&yt]-acetamide
Isoxazote-6-carboxylic acid [2-(2-o-totyt-chroman-6-
ytoxyi-&iazot-6-ytmethyt]-amide

H 397.08 1.26

H 490.18 1.32

H 603.21 1.26

H 423.12 1.26

H 411.27 1.28

H 437.17 1.3

H 612.16 1.19

H 396.13 1.12

H 410.16 1.14

H 486.2 1.18

H 427.13 1.23

H 467.16 1.39

H 463.16 1.37

H 439.13 1.34

0 436 1.32

0 480 1.49

I 383.2 3.33

H 441.21 1.1

H 436.2 1.13

H 423.16 1.33

K 393.3 1.2

H 421.18 1.4

H 409.18 1.4

K 409.34 1.26

H 427.2 1.12

H 396.16 1.37

H 396.22 1.36

H 493.23 1.31

H 604 24 1.4

H 462 2 1.38

N 411.16 1.16

N 411.16 1.16

K 478.21 1.16

K 493.26 1.13

K 448 2 1.21

0.4

0.4

0.6

0.4

0.2

6.9

0.4

0.3

1.9

0.3

0.6

0.2

0.2

4.7

2.6

0.1

0.1

0.4

0.1

0.0

0.6

0.1

0.1

0.8

0.3

0.4

0.9

0.6

0.2

0.1

0.6

0.9

0.6
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TABLE 1-continued

Exam le com ounds of the formula I

Ex.
no.

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

Compound name

2-(2-o-Totyt-chroman-6-ytoxyi-&iazote-5-carboxylic
acid propylamide
2- [2-(2,6-Dimethyl-phenyl i-chro man-6-ytoxyE
&iazote-5-carboxylic acid (isoxazot-5-ytme&yti-
altllde
4-Methyl-2-(2-o-totyt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid propylamide
4-Methyl-2-(2-o-totyt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid [2-(2-oxo-imidazotidin-I-yti-e&yt]-
altllde
4-Methyl-2-(2-o-totyt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (isoxazot-5-ytme&yti-amide
4-Methyl-2-(2-o-totyt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (2-hydroxy-e&yti-amide
((Ri-3-Hydroxy-pyrro li din- I -yti- [4-methyl-2-(2-o-
totyt-chroman-6-ytoxyi-&iazot-5-yt]-me&anone
2- [2-(2,6-Dimethyl-phenyl i-chro man-6-ytoxyE
&iazote-5-carboxylic acid (2-hydroxy-e&yti-amide
2- [2-(2,6-Dimethyl-phenyl i-chro man-6-ytoxyE
&iazote-5-carboxylic acid dimethylamide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid amide
(Si-2-Amino-3-hydroxy-N-[2-(2-phenyl-chroman-6-
ytoxyi-&iazot-5-ytmethyt]-propionamide
hydrochloride
(Si-Pyrrotidine-2-carboxylic acid [2-(2-phenyt-
chroman-6-ytoxyi-&iazot-5-ytme&yIEamide
hydrochloride
2- [2-(5-Fluoro-2-methyl-phenyl i-chrom an-6-y1oxy]-
&iazote-5-carboxylic acid (2-hydroxy-e&yti-amide
2- [2-(5-Fluoro-2-methyl-phenyl i-chrom an-6-y1oxy]-
&iazote-5-carboxylic acid propylamide
2- [2-(5-Fluoro-2-methyl-phenyl i-chrom an-6-y1oxy]-
&iazote-5-carboxylic acid (isoxazot-5-ytme&yti-
altllde
Phosphoric acid mono-(2-([2-((Si-2-o-totyt-
chroman-6-ytoxyi-&iazote-5-carbonylEamino)e&yti
ester disodium salt
N- [2-(2-Phenyl-chro man-6-yloxyi-&iazo 1-5-

ylmethyl]-2-pyrrolidin-I-yl-acetamide hydrochloride
2- [2-(2,6-Dimethyl-phenyl i-chro man-6-ytoxyE
&iazote-5-carboxylic acid [2-(2-oxo-imidazotidin-I-
yti-e&yIEamide
2- [2-(5-Fluoro-2-methyl-phenyl i-chrom an-6-y1oxy]-
&iazote-5-carboxylic acid dimethylamide
2- [2-(5-Fluoro-2-methyl-phenyl i-chrom an-6-y1oxy]-
&iazote-5-carboxylic acid [2-(2-oxo-imidazotidin-I-
yti-e&yIEamide
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-4-
carboxylic acid (2-hydroxy-e&yti-amide
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-4-
carboxylic acid propylamide
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-4-
carboxylic acid [2-(2-oxo-imidazotidin-I-yti-e&yt]-
altllde
2-((Si-2-Phenyl-chroman-6-ytoxyi-&iazote-4-
carboxylic acid (isoxazot-5-ytme&yti-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic
acid (2-hydroxy-propyti-amide
2-(2-Phenyl-chroman-6-ytoxyi-&iazote-5-carboxylic

acid (2-hydroxy-cyctopentyti-amide
(2- [2-(5-Fluoro-2-methyl-phenyl i-chrom an-6-y1oxy]-
&iazot-5-yt)-((Ri-3-hydroxy-pyrrotidin-I-yti-
methanone
2-(7-Me&yt-2-o-totyt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (2-hydroxy-e&yti-amide
2-(7-Me&yt-2-o-totyt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (isoxazot-5-ytme&yti-amide
2-(7-Me&yt-2-o-totyt-chroman-6-ytoxyi-&iazote-5-
carboxylic acid (2-e&yt-2H-pyrazot-3-ytme&yti-
altllde
2- [2-(2-Fluoro-3-methoxy-phenyl i-chrom an-6-

ytoxy]-&iazote-5-carboxylic acid (2-hydroxy-ethyti-
altllde

LCI NCX I rv
MS MS Rt ICse

K 409 27 1.25 0 3

K 462.2 1.24 s.6

K 423.27 1.27 10.0

H 493.2 1.28 0.6

H 462.18 1.36 0.5

H 425.17 1.3 0.3

H 451.21 1.27 0.6

H 425.15 1.29 7.6

K 409.21 1.26 8.7

H 353.15 1.25 0.4

H 426.16 1.09 0.9

H 436.19 1.11 0.9

H 429.16 1.27 0 4

H 427 2 1.38 0.5

H 466.17 1.34 0.8

J 491.19 4 36 0 07

K 450.24 I 0.17

H 488.29 1.07 1.5

H 413.15 1.35 0.64

H 497.18 1.27 0.20

H 397.06 1.26 0.12

H 395.07 1.38 0.11

K 465.08 1.26 0.21

J 434.17 4.77 0.092

K 411.22 1.14 0.16

K 437.29 1.17 0.25

K 455.08 1.29 0.54

K 425.05 1.33 0.60

K 462.15 1.24 0.83

K 487.24 1.25 1.5

K 445.05 1.25 1.8
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TABLE I-continued

Exam le com ounds of the formula I

Ex.
no. Compound name

361 2-[2-(2-Fluoro-3-medtoxy-phenyti-chroman-6-
ytoxyb&iazote-S-carboxylic acid (isoxazol-S-
ylmethyl)-amide

362 2-[2-(2-Fluoro-3-medtoxy-phenyti-chroman-6-
ytoxyb&iazote-S-carboxylic acid (2-edtyt-2H-
pyrazol-3-ylmethyl)-amide

363 2-(3-Medtyt-2-phenyl-chroman-6-ytoxyi-&iazote-S-
carboxylic acid (isoxazol-S-ylmethyl)-amide

364 2-(3-Medtyt-2-phenyl-chroman-6-ytoxyi-&iazote-S-
carboxylic acid (2-hydroxy-ethyl)-amide

36S 2-[2-(3-Fluoro-2-medtoxy-phenyti-chroman-6-
ytoxyb&iazote-S-carboxylic acid (2-edtyt-2H-
pyrazol-3-ylmethyl)-amide

366 2-[2-(3-Fluoro-2-medtoxy-phenyti-chroman-6-
ytoxyb&iazote-S-carboxylic acid (isoxazol-S-
ylmethyl)-amide

367 2-[2-(3-Fluoro-2-medtoxy-phenyti-chroman-6-
ytoxyb&iazote-S-carboxylic acid (2-hydroxy-ethyti-
altllde

LC/ NCX I rv
MS MS Rt ICso

K 482.06 1.31 9.6

K S09.09 1.32 I.S

K 448.06 1.36 1.9

K 411.06 1.3 0.96

K S0907 13S OSS

I 482.11 4.84 0.18

K 446.04 1.28 0.27

it 1 Inbrbrtron rn % at 30 pM; ICso value not determrned

Exemplary NMR data of example compounds.

Example 2

'H-NMR (400 MHz): 13 (ppm)=9. 29 (t, IH), 7.95 (s, IH),
730-7.50 (m, 5H), 7.20 (m, IH), 7.15 (dd, IH), 6.95 (d, IH), 30
5.18 (dd, I H), 4.60 (d, 2H), 4.05 (t, 2H), 2.90-3.07 (m, 3H),
2.71-2.81 (m, IH), 2.62-2.70 (m, 2H), 2.15-2.25 (m, IH),
1.95-2.07 (m, I H).

Example 14
3S

'H-NMR: 13 (ppm)=8. 72 (t, IH), 7.89 (s, I H), 730-7.48 (m,
5H), 7.27 (s, IH), 7.20 (m, IH), 7.14 (dd, IH), 6.93 (d, IH),
5.17 (dd, IH), 4.19 (d, 2H), 3.69 (s, 3H), 2.95-3.07 (m, IH),
2.72-2.80 (m, I H), 2.20 (s, 3H), 2.15-2.22 (m, I H), 1.95-2.07
(m, I H). 40

Example 39

'H-NMR: 13 (ppm)=9. 20 (t, IH), 8.86 (d, IH), 7.98 (s, IH),
739-7.50 (m, 5H), 7.30-7.38 (m, 2H), 7.20 (m, I H), 7.15 (dd,
IH), 6.93 (d, IH), 5.15 (dd, IH), 4.48 (d, 2H), 2.95-3.07 (m,
IH), 2.72-2.82 (m, IH), 2.15-2.22 (m, IH), 1.95-2.07 (m,
I H).

Example 125
SO

'H-NMR: 13 (ppm)=7. 90 (t, IH), 730-7.50 (m, 5H), 7.10 (s,
IH), 7.07-7.00 (m, 2H), 6.93 (d, IH), 5.15 (dd, IH), 4.05 (m,
2H), 3.65 (s, 3H), 2.95-3.07 (m, IH), 2.73-2.82 (m, IH),
233/s. 3H), 220/n. 3H), 2.15-2.25 (m, IH), 1.95-2.08 (m,
I H). ss

Example 134

'H-NMR: 13 (ppm)=9. 60-9.25 (br s, 2H), 8.70-8.60 (m,
2H), 7.52-7.30 (m, 8H), 7.15 (s, IH), 7.15-7.08 (m, I H), 6.93
(d, IH), 5.15 (dd, IH), 438 (s, 2H), 4.22 (s, 2H), 3.05-2.95
(m, I H), 2.80-2.70 (m, I H), 2.23-2.15 (m, IH), 2.05-1.95 (m,
I H).

Example 321
6s

'H-NMR: 13 (ppm)=8. 49 (t, IH), 7.87 (s, I H), 730-7.50 (m,
5H), 7.18 (m, IH), 7.13 (dd, IH), 6.93 (d, IH), 5.18 (dd, IH),

3.10-3.20 (m, 2H), 2.95-3.07 (m, IH), 2.72-2.80 (m, IH),
2.15-2.22 (m, IH), 1.97-2.07 (m, IH), 1.45-1.55 (m, 2H),
0.87 (t, 3H).

Example 326

'H-NMR: 13 (ppm)=8. 52 (t, I H), 7.90 (s, I H), 7.43 (m, IH),
7.19-7.28 (m, 4H), 7.13 (m, IH), 6.91 (d, IH), 5.29 (d, IH),
4.75 (t, I H), 3.45-3.50 (m, 2H), 3.22-330 (m, 2H), 3.03-3.10
(m, IH), 2.80-2.86 (m, IH), 2.30 (s, 3H), 2.12-2.20 (m, IH),
1.89-1.99 (m, I H).

Example 329

'H-NMR: 13 (ppm)=9. 6 (s, I H), 8.74 (s, IH), 735-7.48 (m,
IH), 7.00-7.30 (m, 7H), 6.82-6.95 (m, IH), 5.20-5.33 (m,
IH), 4.40-4.55 (m, 2H), 2.95-3.10 (m, IH), 2.70-2.86 (m,
IH), 235 (s, 3H), 2.10-2.20 (m, IH), 1.85-2.00 (m, IH).

Example 345

'H-NMR (400 MHz, DzO): 13 (ppm)=7. 73 (s, IH), 7.41-
7.49 (m, IH), 7.20-730 (m, 3H), 7.10-7.13 (m, IH), 7.02-
7.08 (m, IH), 6.87 (d, IH), 5.33 (dd, IH), 3.77-3.85 (m, 2H),
3.40-3.48 (m, 2H), 2.95-3.07 (m, IH), 2.75-2.85 (m, IH),
230 (s, 3H), 2.10-2.20 (m, IH), 1.97-2.10 (m, IH).
Pharmacological Examples
A) Assay Method for Determining the NCXI Inhibitory
Activity

The sodium/calcium exchanger NCXI can transport cal-
cium ions and sodium ions through the cell membrane. The
transport is an exchange of Ca and Na in two directions
depending on membrane potential and ion gradients. At the
first direction, named "forward mode" or "calcium export
mode", Ca is transported out of the cell and Na is trans-
ported into the cell. At the other direction, named "reverse
mode" or "calcium import mode", the transport directions are
vice versa. The effect of the compounds of the invention on
NCX I was determined in CHO cells stably expressing human
NCXI (gene symbol SLC8AI; cf. WO 2009/115238). The
assay is based on the monitoring of intracellular Ca concen-
trations using a calcium-sensitive fluorescence dye which is
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detected by means of a FLIPR device (Fluorimetric Imaging
Plate Reader, Molecular Devices).
Assay Technology Reverse Mode

The assay is based on the monitoring of intracellular Ca
concentrations using the calcium-sensitive dye Fluo-4. CHO
cells expressing NCX I were loaded with the dye by means of
the acetoxymethyl ester Fluo-4 AM (Invitrogen, F14202),
which is cleaved intracellularly by esterase activity to yield
the charged species of free Fluo-4. After an preincubation
period with the test compound, Gramicidine (Sigma, G5002)
was added. Gramicidine is an ionophor for Na ions mediat-

ing an increase of intracellular Na ions. Consequently, intra-

cellular Na ions are exchanged against extracellular Ca
ions (Ca influx, reverse mode). The intracellular elevation
of Ca ions was detected by measuring the fluorescence of
Fluo-4 at a wavelength of 520 nm by a FLIPR device.

Briefly, for the reverse mode transport assay 18000 cells
per well were seeded into a 96 well microplate (Corning
COSTAR 3904) and incubated overnight in culture medium

(Ix Nut Mix F12 (Ham) (Gibco, 21765-029); 10% (v/v) fetal
calf serum (PAA Gold, A15-649); 450 pg/ml Geneticin
(Gibco, 10131-027)).A total volume of 100 pl medium per
well was used. For the preparation of the FLIPR assay, the
culture medium was removed from the plates and 100 pl of
dye solution (2 pM Fluo-4 AM; 0.02% (v/v) Pluronic F-127
(20%, Invitrogen, P3000MP); 0.1% (v/v) bovine albumin
solution (30% (v/v), Sigma, A9205) in assay buffer (133.8
mM NaCI (Sigma, S5886); 4.7 mM KCI (Sigma, P3911);
1.25 mM MgCln (Merck, 1.05833.0250); 3.5 mM CaCln

(Merck, 1.02083.0250); 5 mM glucose (Sigma, G7021); 10
mM Hepes (Sigma, H4034); 0.01% (v/v) Pluronic F-127
(5%, Sigma, P2443); 2.5 mM Probenecid (Maybrldge,
SB00915EB);pH 7.4)) were added into each well. The plates
were incubated in the dark at room temperature for 80 min.
After the incubation period, the dye solution was removed
and the wells were washed with 100 pl of assay buffer. Then
80 pl of a solution of the test compound in assay buffer in
different concentrations were added into the wells. The plates
were incubated at 16' C. for 45 min. Meanwhile a 60 pM
solution of Gramicidine in assay buffer (4' C.) was prepared
and stored in the wells of a 96 well microplate (96 well
microplate, polypropylene, U-shape (Greiner Bio-One,
650201)) at 4' C. until measurement was started. The fluo-
rescence monitoring was performed at 240 measuring points
with measurement intervals of2 sec. After the fifth measuring
point, 40 pl of the Gramicidine solution were added to each
well of the assay plates to give a final Gramicidine concen-
tration of 20 pM. For the determination of the ICso values the
minimal fluorescence value was subtracted from the maximal
fluorescence value for all measuring points. The calculation
ofthe ICso values via the percentage inhibitions ofCa influx
into cells (reverse mode) effected by the test compound was
performed in Biost@t Speed 2.0. Results obtained with com-
pounds of the invention are given in Table 1.
Assay Technology Forward Mode

The assay is based on the monitoring of intracellular Ca
concentrations using the PBX Calcium Assay Kit from BD
(Becton, Dickinson and Company) with calcium indicator
dye 51-9000177BKa (BD, 640177), CHO cells expressing
NCXI were loaded with the dye, and after a preincubation
period with the test compound, lonomycin (Calbiochem,
407950) was added. Ionomycin is an ionophor for Ca ions
mediating an increase of intracellular Ca ions. Conse-
quently, intracellular Ca ions are exchanged against extra-
cellular Na ions (Ca eflIux, forwardmode). The decrease of
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TABLE 2

ICso values for inhibition of the NCXI in forward mode by example
com ounds

Example
number

NCXI fw

ICso

2
13
14
18
20
32
39
58
59

103
125
134
158
177
182
189
206
214
216
243
255
275
299
315

1.9
0.9
2.2
0.6
1.2

27% (Ii
1.2
8.3
0.2
3.1

20% (Ii
2.6

46% (Ii
0.8

8% (Ii
17% (Ii

1.6
4.5
1.9

19% (Ii
0.6
9.9
0.6
3.3

intracellular Ca ions was detected by measuring the fluores-
cence of the calcium indicator dye at a wavelength of 520 nm

by a FLIPR device.
Briefly, similarly as for the reverse mode, for the forward

mode transport assay 18000 cells per well were seeded into a
96 well microplate (Corning COSTAR 3904) and incubated
overnight in culture medium (cf. above). A total volume of
100 pl medium per well was used. For the preparation of the
FLIPR assay, the culture medium was removed from the
plates and 100 pl of assay buffer (133.8 mM NaCI (Sigma,
S5886); 4.7 mM KCI (Sigma, P3911); 1.25 mM MgCln
(Merck, 1.05833.0250); 3.5 mM CaCln (Merck,
1.02083.0250); 5 mM glucose (Sigma. G7021); 10 mM
Hepes (Sigma, H4034); pH 7.4)) were added to each well in
a washing step. Assay buffer was removed, and 100 pl of a
solution of the test compound in assay buffer in different
concentrations were added into the wells. Further, 100 pl of
dye solution (0.09% (v/v) calcium indicator dye, 9.1% (v/v)
signal enhancer (from PBX Calcium Assay Kit); in assay
buffer) were added into each well. The plates were incubated
in the dark at room temperature for 60 min. Meanwhile a 10
pM solution of lonomycin in assay buffer (additionally con-
taining 0.05% fetal calf serum (cf. above); 4' C.) was pre-
pared and stored in the wells of a 96 well microplate (96 well
microplate, polypropylene, U-shape (Greiner Bio-One,
650201)). The fluorescence monitoring was performed at 60
measuring points with measurement intervals of 2 sec. After
the fifth measuring point, 50 pl of the lonomycin solution
were added to each well of the assay plate to give a final
lonomycin concentration of 2 pM. For the determination of
the ICso values the minimal fluorescence value was sub-

tracted from the maximal fluorescence value for the fifteenth
to fifty-fifth measuring points. The calculation of the ICso
values via the percentage inhibitions ofCa efflux out ofcells
(forward mode) effected by the test compound was performed
in Biost@t Speed 2.0. Results obtained with compounds of
the invention are given in Table 2. "NCX I fw ICso" in Table 2
means the ICso value for inhibition ofNCX I in forward mode
(in pM (micromol/liter)).
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TABLE 3

ICso values for inhibition of the NCXI in forward mode by example

compounds

Example

number

NCXI fw

I Cat)

321

325

326

327
329

330
334
335
342

343

348

352
345

1.5
26% (Ii

0.2
3.0
2.5
0.35

2.1

0.9
0.7
0.8
0.8

31% (Il
3

10

20

it 1 Inbrbrtron rn % at 10 pM; ICso value not determrned

B) In vivo Method for Determining the Effect on Heart Con-
tractility

Adult male Sprague-Dawley rats (Harlan VVinkelmann,
Borchen, Germany) weighing 340 to 370 g were anesthetized
with pentobarbital (100 mg/kg i.p.) and ventilated with a
mixture of oxygen (40%) and room air (60%) at a tidal vol-
ume of I ml/100 g at 60 breaths/min. Body temperature was
maintained at 36.5~03' C. with a heating lamp and was
monitored with a rectal thermo sensor. Systemic blood pres-
sure was measured in the left carotid artery using a pressure
transducer (Combitrans; B. Braun Melsungen AG, Melsun-

35
gen, Germany) connected to a DC-bridge-amplifier (PLUG-
SYS/ADC Type 663; Harvard Apparatus GmbH, March-
Hugstetten, Germany). The electrocardiogram was measured
as lead II via subcutaneously placed electrodes connected to
a Heart-Rate-Module (PLUGSYS/HRM Type 669; Harvard 40
Apparatus GmbH, March-Hugstetten, Germany). A micro-

tip catheter (2 French, SPR-320; Millar Instruments, Hous-

ton, Tex. , USA) was placed via the right carotid artery into the
left ventricle, and the left ventricular pressure (LVP) and the
end diastolic pressure (EDP) were continuously measured. 46

Registration of the hemodynamic data was performed via an
analog digital converter by a personal computer using Noto-
cord software (HEM version 3.5). Left ventricular contractil-

ity (dp/dt ) and relaxation (dp/dt, ) were calculated from
the LVP signal. For intravenous administration of the test ~0

compounds, the left jugular vein was prepared and a PP-50
catheter was inserted. Test compounds were administered
either by intravenous bolus injection or by intravenous infu-

sion by means ofan infusion pump (Unita; B.Braun Melsun-

gen AG, Melsungen, Germany). Test compounds were dis- 55

solved in a mixture of Glycofurol (75%) and Cremophor

(25%), and the solution was further diluted with distilled
water (I:4). In a typical experiment, several dosages of the
test compound were administered subsequently at increasing
doses. Statistical significance of the data obtained with drug
vs control experiments, in which solvent was administered,
was evaluated with the 2-sided ANOVA test (program Ever-

stat). Increases in left ventricular contractility (percent
increase) by example compounds are given in Table 3 in 66

comparison to control experiments in which solvent was
administered.

Increase in left ventricular contractili b exam le com ounds

Dose
Example Administration (mg per kg of Contractility
number mode body weight) increase (%1

299 Bolus injection

315 Bolus injection

326 Bolus injection

327 Bolus injection

329 Bolus injection

330 Bolus injection

334 Bolus injection

342 Bolus injection

343 Bolus injection

345 Infusion

0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg
0.1 mg/kg
0.3 mg/kg
1.0 mg/kg

0.03 mg/kg/min
0.1 mg/kg/min

36%
62%
95%
28%
41%
64%
67%

105%
138%

9%
27%
55%
24%
53%

101%
50%
86%

161%
19%
41%
59%
38%
73%

146%
20%
25%
39%
32%
85%

s
R2

N~z+ R
R4

wherein
Ar is selected from the series consisting of phenyl and a

5-membered or 6-membered monocyclic aromatic het-
erocycle, which are all unsubstituted or substituted by
one or more identical or different substituents Rl,
wherein the heterocycle comprises I or 2 identical or
different ring heteroatoms selected from the series con-
sisting of nitrogen, oxygen and sulfur and is bonded via
a ring carbon atom;

Rl is selected from the series consisting of halogen, (C, -

Ce)-alkyl, (Cs-C7)-cycloalkyl, (Cs-C7)-cycloalkyl-(Ct-
C4)-alkyl-, phenyl, Hetl, HO, (Ct-Ce)-alkyl-0
(C3 C7)-cycloalkyl-O, (Cs-C7)-cycloalkyl-(Ct-C4)-
alkyl-O, phenyl-O, Hetl-0 and (Ct-Ce)-alkyl-S(0), and two groups Rl bonded to adjacent ring
carbon atoms in Ar, together with the carbon atoms
carrying them, can form a 5-membered to 7-membered
mono-unsaturated ring which comprises 0, I or 2 iden-
tical or different ring heteroatoms selected from the
series consisting of nitrogen, oxygen and sulfur, and
which is unsubstituted or substituted by one or more
identical or different substituents selected from the
series consisting of fluorine and (Ct-C4)-alkyl;

The invention claimed is:
1.A compound ofthe formula I, in any of its stereoisomeric

forms or a mixture of stereoisomeric forms in any ratio, or a
pharmaceutically acceptable salt thereof,
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R2 is selected from the series consisting of R5-N(R6)-C

(0),RS-N(R6)-CH~, R7-C(0) NH~H~ and
R7 S(0)~ NH~H~

R3 is selected from the series consisting of hydrogen,
halogen, (C,-C4)-alkyl and (C, -C4)-alkyl-O

R4 is hydrogen or one or more identical or different sub-
stituents selected from the series consisting of halogen,

(C, -C4)-alkyl and (C, -C4)-alkyl-0
R5 and R6 are independently of one another selected from

the series consisting of hydrogen, (C, -C6)-alkyl, (C3-
C7)-cycloalkyl, (C6 Ci0) bicycloalkyl, phenyl, Hetl
and Het2, wherein (C,-C6)-alkyl is unsubstituted or sub-
stituted by one or more identical or different sub stituents
R10, and (C3-C7)-cycloalkyl, (C6 Ci 0) bicycloalkyl and
Het2 all are unsubstituted or substituted by one or more
identical or different substituents Rl 1,

or the groups R5 and R6, together with the nitrogen atom
carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated or partially unsatur-
ated heterocycle which, in addition to the nitrogen atom
carrying R5 and R6, comprises 0 or 1 further ring het-
eroatom selected from the series consisting of nitrogen,
oxygen and sulfur, and which is unsubstituted or substi-
tuted by one or more identical or different substituents
R12;

R7 is selected from the series consisting of (C, -C6)-alkyl,
(C3 C7)-cycloalkyl, phenyl, Het2 and Het3, wherein

(C, -C6)-alkyl, (C3-C7)-cycloalkyl and Het2 all are
unsubstituted or substituted by one or more identical or
different substituents R10, and phenyl and Het3 all are
unsubstituted or substituted by one or more identical or
different substituents R13;

R10 is selected from the series consisting of R14, fluorine,
HO, oxo, (C,-C6)-alkyl-O, R15-C(0)~,R15-
NH~(0) 0, HO S(0)~ 0, (HO)~P(0)
0 (HO)zP(0) OMHzMM(0) 0 (Ci
C6)-alkyl-S(0), R16-N(R17)-, R18-C(0) N
(R17)-, R16-N(R17)-C(0), R19-0 C(0) and
R16-N(R17)-S(0)~

Rl 1 and R12 are independently of one another selected
from the series consisting of (C, -C4)-alkyl, HO (C, -

C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-, R19-0~
(0) (C,-C4)-alkyl-, R14, fluorine, HO, oxo, (C, -

C6)-alkyl-O, R15-C(0)~, R15-NH~(0)
0 ) HO S(0)~ 0 ) (HO)~P(0)~ ) (HO)~P
(0)~ CH~ 0~(0)~, (C, -C6)-alkyl-
S(0), R16-N(R17)-, R18-C(0) N(R17)-, R16-N
(R17)-C(0), R19-0 C(0) and R16-N(R17)-
S(0),

R13 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO, (C, -C4)-alkyl-O and R16-N(R17)-,
and two sub stituents R13 bonded to adjacent ring carbon
atoms in R7, together with the carbon atoms carrying
them, can form a 5-membered to 7-membered mono-
unsaturated ring which comprises 0, 1 or 2 identical or
different ring heteroatoms selected from the series con-
sisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting
of fluorine and (C, -C4)-alkyl;

R14 is a 3-membered to 10-membered, monocyclic or
bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2, 3 or 4 identical or dif-
ferent ring heteroatoms selected from the series consist-
ing of nitrogen, oxygen and sulfur, and which is unsub-
stituted or substituted by one or more identical or
different substituents R20;
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R15 and R18 are independently of one another selected
from the series consisting of (C, -C6)-alkyl, (C3 C7)-
cycloalkyl, (C3-C7)-cycloalkyl-(C, -C4)-alkyl-, phenyl-

(C, -C4)-alkyl- and Hetl-(C, -C4)-alkyl-;
R16 and R17 are independently of one another selected

from the series consisting of hydrogen, (C, -C6)-alkyl,

(C3 C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C, -C4)-alkyl-,
phenyl-(C, -C4)-alkyl- and Het 1 -(C, -C4)-alkyl-,

or the groups R16 and R17, together with the nitrogen atom

carrying them, form a 4-membered to 7-membered,
monocyclic saturated heterocycle which, in addition to
the nitrogen atom carrying R16 and R17, comprises 0 or
1 further ring heteroatom selected from the series con-
sisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting
of fluorine and (C,-C4)-alkyl;

R19 is selected from the series consisting of hydrogen,

(C, -C6)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-
(C, -C4)-alkyl-, phenyl-(C, -C4)-alkyl- and Hetl-(C, -

C,I-alkyl-;
R20 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO (C,-C4)-alkyl-, (C3-C7)-cycloalkyl,
HO, oxo, (C, -C6)-alkyl-O, R15-C(0)~, R15-
NH~(0) 0, HO S(0)~ 0, (HO)~P(0)
0 (HO)zP(0)~ CHz 0~(0) 0 (Ci
C6)-alkyl-S(0), R16-N(R17)-, R18-C(0) N
(R17)-, R18-0~(0) N(R17)-, NC, R18-C(0)
R16-N(R17)-C(0), R19-0 C(0) and R16-N
(R17)-S(0)2

Hetl is a 5-membered or 6-membered monocyclic aro-
matic heterocycle comprising 1 or 2 identical or differ-
ent ring heteroatoms selected from the series consisting
ofnitrogen, oxygen and sulfur, which is unsubstituted or
substituted by one or more identical or different sub-

stituents selected from the series consisting of halogen,

(C, -C4)-alkyl and (C, -C4)-alkyl-0
Het2 is a 4-membered to 10-membered monocyclic or

bicyclic, saturated or partially unsaturated heterocycle
comprising 1 or 2 identical or different ring heteroatoms
selected from the series consisting of nitrogen, oxygen
and sulfur;

Het3 is a 5-membered to 10-membered monocyclic or
bicyclic aromatic heterocycle comprising 1 or 2 identi-

cal or different ring heteroatoms selected from the series
consisting of nitrogen, oxygen and sulfur;

n is selected from the series consisting of 0, 1 and 2,
wherein all numbers n are independent of one another;

wherein all phenyl groups, unless specified otherwise, are
unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting
ofhalogen, (C,-C4)-alkyl and 0 (C,-C4)-alkyl;

wherein all cycloalkyl and bicycloalkyl groups, indepen-
dently of any other sub stituents which can be present on
a cycloalkyl or bicycloalkyl group, can be substituted by
one or more identical substituents selected from the
series consisting of fluorine and (C,-C4)-alkyl;

wherein all alkyl groups, independently of any other sub-

stituents which can be present on an alkyl group, can be
substituted by one or more fluorine substituents.

2.A compound ofthe formula I, in any of its stereoisomeric
66 forms or a mixture of stereoisomeric forms in any ratio, or a

pharmaceutically acceptable salt thereof, according to claim
1, wherein
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Ar is selected from the series consisting of phenyl, thiophe-

nyl, pyridinyl and pyrazinyl, which are all unsub stituted
or substituted by one or more identical or different sub-

stituents Rl;
Rl is selected from the series consisting of halogen, (C, -

Cp)-alkyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C, -

C4)-alkyl-, HO, (C, -C6)-alkyl-O, (C3-C7)-cy-
cloalkyl-O, (C3-C7) -cycloalkyl-(C, -C4)-alkyl-O
and (C,-C6)-alkyl-S(O)

R2 is selected from the series consisting of R5-N(R6)-C
(0),RS-N(R6)-CH~, R7-C(O) NH~H~ and
R7 S(O)~ NH~H~

R3 is selected from the series consisting of hydrogen,
halogen and (C,-C4)-alkyl;

R4 is hydrogen or one or more identical or different sub-

stituents selected from the series consisting of halogen
and (C,-C4)-alkyl;

R5 and R6 are independently of one another selected from
the series consisting of hydrogen, (C, -C6)-alkyl, (C3-
C7)-cycloalkyl, (Cp Ci p) bicycloalkyl and Het2,
wherein (C, -C6)-alkyl is unsubstituted or substituted by
one or more identical or different substituents R10, and

(C3 C7)-cycloalkyl, (Cp Ci p) bicycloalkyl and Het2 all
are unsub stituted or substituted by one or more identical
or different substituents Rl 1,

or the groups R5 and R6, together with the nitrogen atom
carrying them, form a 4-membered to 10-membered,
monocyclic or bicyclic, saturated heterocycle which, in
addition to the nitrogen atom carrying R5 and R6, com-
prises 0 or 1 further ring heteroatom selected from the
series consisting of nitrogen, oxygen and sulfur, and
which is unsubstituted or substituted by one or more
identical or different substituents R12;

R7 is selected from the series consisting of (C, -C6)-alkyl,
Het2 and Het3, wherein (C, -C6)-alkyl and Het2 all are
unsubstituted or substituted by one or more identical or
different substituents R10, and Het3 is unsubstituted or
substituted by one or more identical or different sub-
stituents R13;

R10 is selected from the series consisting of R14, fluorine,
HO, oxo, (C,-C6)-alkyl-O, R15-C(O)~, R15-
NH~(O) 0, HO S(O)~ 0, (HO)~P(O)0, (HO)~P(O)~~H~~ C(O)~, R16-N
(R17)-,R18-C(O) N(R17)-, R16-N(R17)-C(O) and
R19-O~(O)

Rl 1 and R12 are independently of one another selected
from the series consisting of (C, -C4)-alkyl, HO (C, -

C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-, R19-O~
(0) (C,-C4)-alkyl-, fluorine, HO, oxo, (C,-C6)-
alkyl-O, R15-C(O)~, R15-NH~(O)~
HO S(O)~~ ) (HO)~P(O) 0 ) (HO)~P(O)
O~H~~ C(O)~, R16-N(R17)-, R18-C
(0) N(R17)-, R16-N(R17)-C(O) and R19-O~
(O)

R13 is selected from the series consisting of halogen, (C, -

C4)-alkyl, (C,-C4)-alkyl-O and R16-N(R17)-;
R14 is a 3-membered to 10-membered, monocyclic or

bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, 1, 2 or 3 identical or different
ring heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsub stituted
or substituted by one or more identical or different sub-
stituents R20;

R15 and R18 are independently of one another selected
from the series consisting of (C, -C6)-alkyl, (C3 C7)-
cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-alkyl-;
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R16 and R17 are independently of one another selected
from the series consisting of hydrogen, (C, -C6)-alkyl,
(C3 C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-
alkyl-,

or the groups R16 and R17, together with the nitrogen atom
carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to
the nitrogen atom carrying R16 and R17, comprises 0 or
1 further ring heteroatom selected from the series con-
sisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting
of fluorine and (C,-C4)-alkyl;

R19 is selected from the series consisting of hydrogen,

(C, -C6)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cy-
cloalkyl-(C, -C4)-alkyl-;

R20 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO (C,-C4)-alkyl-, (C3-C7)-cycloalkyl,
HO, oxo, (C, -C6)-alkyl-O, R15-C(O)~, R15-
NH~(O) 0, HO S(O)~ 0, (HO)~P(O)0, R16-N(R17)- and NC

Het2 is a 4-membered to 10-membered monocyclic or
bicyclic, saturated or partially unsaturated heterocycle
comprising 1 or 2 identical or different ring heteroatoms
selected from the series consisting of nitrogen, oxygen
and sulfur;

Het3 is a 5-membered to 10-membered monocyclic or
bicyclic aromatic heterocycle comprising 1 or 2 identi-
cal or different ring heteroatoms selected from the series
consisting of nitrogen, oxygen and sulfur;

n is selected from the series consisting of 0, 1 and 2,
wherein all numbers n are independent of one another;

wherein all cycloalkyl and bicycloalkyl groups, indepen-
dently of any other sub stituents which can be present on
a cycloalkyl or bicycloalkyl group, can be substituted by
one or more identical substituents selected from the
series consisting of fluorine and (C,-C4)-alkyl;

wherein all alkyl groups, independently of any other sub-
stituents which can be present on an alkyl group, can be
substituted by one or more fluorine substituents.

3.A compound ofthe formula I, in any of its stereoisomeric
forms or a mixture of stereoisomeric forms in any ratio, or a
pharmaceutically acceptable salt thereof, according to claim
1, wherein

Ar is selected from the series consisting ofphenyl, thiophe-
nyl, pyridinyl and pyrazinyl, which are all unsubstituted
or substituted by one or more identical or different sub-
stituents Rl;

Rl is selected from the series consisting of halogen, (C, -

Cp)-alkyl, HO and (C,-C6)-alkyl-O
R2 is selected from the series consisting of R5-N(R6)-C

(0),RS-N(R6)-CH~, R7-C(O) NH~H~ and
R7 S(O)~ NH~H~

R3 is selected from the series consisting of hydrogen,
halogen and (C, -C4)-alkyl;

R4 is hydrogen or one or more identical or different sub-
stituents selected from the series consisting of halogen
and (C,-C4)-alkyl;

R5 and R6 are independently of one another selected from
the series consisting of hydrogen, (C, -C6)-alkyl and

(C3 C7)-cycloalkyl, wherein (C, -C6)-alkyl is unsubsti-
tuted or substituted by one or more identical or different
substituents R10, and (C3-C7)-cycloalkyl is unsubsti-
tuted or substituted by one or more identical or different
substituents Rl 1,

or the groups R5 and R6, together with the nitrogen atom
carrying them, form a 4-membered to 10-membered,
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monocyclic or bicyclic, saturated heterocycle which, in
addition to the nitrogen atom carrying R5 and R6, com-
prises 0 or I further ring heteroatom selected from the
series consisting of nitrogen and oxygen, and which is
unsubstituted or substituted by one or more identical or
different substituents R12;

R7 is selected from the series consisting of (C,-Ce)-alkyl
and Het3, wherein (C,-Ce)-alkyl is unsubstituted or sub-

stituted by one or more identical or different sub stituents

RIO, and Het3 is unsubstituted or substituted by one or
more identical or different substituents R13;

RI0 is selected from the series consisting of R14, fluorine,

HO, oxo, (C,-Ce)-alkyl-O, R15-C(0)~,R15-
NH~(0) 0, HO S(0)~ 0, (HO)~P(0)0, (HO)~P(0)~~H~~ C(0)~, R16-N
(R17)-,R18-C(0) N(R17)-, R16-N(R17)-C(0) and
R19-0~(0)

Rl I and R12 are independently of one another selected
from the series consisting of (C, -C4)-alkyl, HO (C, -

C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-, fluorine,

HO, oxo, (C, -Ce)-alkyl-O, HO S(0)~~
(HO)zP(0) 0, R16-N(R17)- and R18-C(0) N
(R17)-;

R13 is selected from the series consisting of halogen, (C, -

C4)-alkyl, (C,-C4)-alkyl-O and R16-N(R17)-;
R14 is a 3-membered to 10-membered, monocyclic or

bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, I, 2 or 3 identical or different

ring heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsub stituted
or substituted by one or more identical or different sub-

stituents R20;
R15 and R18 are independently of one another selected

from the series consisting of (C, -Ce)-alkyl, (C3 C7)-
cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-alkyl-;

R16 and R17 are independently of one another selected
from the series consisting of hydrogen, (C, -Ce)-alkyl,

(C3 C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-
alkyl-,

or the groups R16 and R17, together with the nitrogen atom

carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to
the nitrogen atom carrying R16 and R17, comprises 0 or
I further ring heteroatom selected from the series con-
sisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or
different substituents selected from the series consisting
of fluorine and (C, -C4)-alkyl;

R19 is selected from the series consisting of hydrogen,
(C, -Ce)-alkyl, (C3-C7)-cycloalkyl and (C3-C7)-cy-
cloalkyl-(C, -C4)-alkyl-;

R20 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO (C,-C4)-alkyl-, (C3-C7)-cycloalkyl,
HO, oxo, (C,-Ce)-alkyl-O, R15-C(0)~,R15-
NH~(0) 0, HO S(0)~ 0, (HO)~P(0)0, R16-N(R17)- and NC

Het3 is a 5-membered to 10-membered monocyclic or
bicyclic aromatic heterocycle comprising I or 2 identi-
cal or different ring heteroatoms selected from the series
consisting of nitrogen, oxygen and sulfur;

wherein all cycloalkyl groups, independently of any other
sub stituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents
selected from the series consisting of fluorine and (C, -

C4)-alkyl;

wherein all alkyl groups, independently of any other sub-

stituents which can be present on an alkyl group, can be
substituted by one or more fluorine substituents.

4.A compound ofthe formula I, in any of its stereoisomeric
forms or a mixture of stereoisomeric forms in any ratio, or a
pharmaceutically acceptable salt thereof, according to claim

1, which is a compound of the formula Ie
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wherein
Ar is phenyl which is unsub stituted or substituted by one or

more identical or different substituents Rl;
Rl is selected from the series consisting of halogen, (C, -

Ce)-alkyl, HO and (C,-Ce)-alkyl-O
R2 is selected from the series consisting of R5-N(R6)-C

(0) and R5-N(R6)-CH~
R3 is selected from the series consisting of hydrogen,

halogen and (C, -C4)-alkyl;
R4 is hydrogen or one or more identical or different sub-

stituents selected from the series consisting of halogen
and (C,-C4)-alkyl;

one of the groups R5 and R6 is hydrogen and the other of
the groups R5 and R6 is selected from the series con-
sisting of (C, -Ce)-alkyl and (C3-C7)-cycloalkyl,
wherein (C, -Ce)-alkyl is unsub stituted or substituted by
one or more identical or different substituents RIO, and

(C3 C7)-cycloalkyl is unsubstituted or substituted by
one or more identical or different substituents Rl I;

RIO is selected from the series consisting of R14, fluorine,
HO , (C,-Ce)-alkyl-O , R15-C(0) 0 , R15-
NH~(0) 0, HO S(0)~ 0, (HO)~P(0)0, (HO)~P(0) O~H~~ C(0) 0, R16-N
(R17)- and R18-C(0) N(R17)-;

Rl I is selected from the series consisting of (C, -C4)-alkyl,
HO (C,-C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-,

5.A compound ofthe formula I, in any of its stereoisomeric
forms or a mixture of stereoisomeric forms in any ratio, or a
pharmaceutically acceptable salt thereof, according to claim

1, wherein R2 is selected from the series consisting of R5-N
(R6)-C(0) and R5-N(R6)-CH~

6.A compound ofthe formula I, in any of its stereoisomeric
forms or a mixture of stereoisomeric forms in any ratio, or a

26 pharmaceutically acceptable salt thereof, according to claim
1, wherein R2 is selected from the series consisting of R7-C

(0) NH CH, and R7-S(0),-NH CH,
7.A compound ofthe formula I, in any of its stereoisomeric

forms or a mixture of stereoisomeric forms in any ratio, or a
pharmaceutically acceptable salt thereof, according to claim

1, which is a compound of the formula Ie,
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wherein
Ar is phenyl which is unsubstituted or substituted by one or 66

more identical or different substituents Rl;
Rl is selected from the series consisting of halogen, (C, -

Ce)-alkyl, HO and (C, -Ce)-alkyl-O
R2 is selected from the series consisting of R5-N(R6)-C

(0) and R5-N(R6)-CH3 60

R3 is selected from the series consisting of hydrogen,
halogen and (C,-C4)-alkyl;

R4 is hydrogen or one or more identical or different sub-
stituents selected from the series consisting of halogen
and (C,-C4)-alkyl; 65

one of the groups R5 and R6 is hydrogen and the other of
the groups R5 and R6 is selected from the series con-

fluorine, HO, (C,-Ce)-alkyl-O, HO S(0)3~
(HO)3P(0) 0, R16-N(R17)- and R18-C(0) N
(R17)-;

R14 is a 3-membered to 10-membered, monocyclic or
bicyclic ring which is saturated, partially unsaturated or
aromatic and comprises 0, I, 2 or 3 identical or different

ring heteroatoms selected from the series consisting of
nitrogen, oxygen and sulfur, and which is unsub stituted
or substituted by one or more identical or different sub-

stituents R20; 10

R15 and R18 are independently of one another selected
from the series consisting of (C, -Ce)-alkyl, (C3 C7)-
cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-alkyl-;

R16 and R17 are independently of one another selected
from the series consisting of hydrogen, (C, -Ce)-alkyl,
(C3 C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-
alkyl-,

or the groups R16 and R17, together with the nitrogen atom
carrying them, form a 5-membered to 6-membered,
monocyclic saturated heterocycle which, in addition to
the nitrogen atom carrying R16 and R17, comprises 0 or
I further ring heteroatom selected from the series con-
sisting of nitrogen, oxygen and sulfur, and which is
unsubstituted or substituted by one or more identical or

2&
different substituents selected from the series consisting
of fluorine and (C, -C4)-alkyl;

R20 is selected from the series consisting of halogen, (C, -

C4)-alkyl, HO (C,-C4)-alkyl-, (C3-C7)-cycloalkyl,
HO, oxo, (C,-Ce)-alkyl-O, R15-C(0)~,R15- 30
NH~(0) 0, HO S(0)3 0, (HO)3P(0)0, R16-N(R17)- and NC

wherein all cycloalkyl groups, independently of any other
sub stituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents
selected from the series consisting of fluorine and (C, -

C4)-alkyl;
wherein all alkyl groups, independently of any other sub-

stituents which can be present on an alkyl group, can be
substituted by one or more fluorine substituents.

S.A compound ofthe formula I, in any of its stereoisomeric
forms or a mixture of stereoisomeric forms in any ratio, or a
pharmaceutically acceptable salt thereof, according to claim
1, which is a compound of the formula Ie,

45

sisting of (C, -Ce)-alkyl and (C3-C7)-cycloalkyl,
wherein (C, -Ce)-alkyl is unsub stituted or substituted by
one or more identical or different substituents RIO, and
(C3 C7)-cycloalkyl is unsubstituted or substituted by
one or more identical or different substituents Rl I;

RIO is selected from the series consisting of fluorine,
HO , (C,-Ce)-alkyl-O , R15-C(0) 0 , R15-
NH~(0) 0, HO S(0)3 0, (HO)3P(0)0, (HO)3P(0) O~H3~ C(0) 0, R16-N
(R17)- and Rl 8-C(0) N(R17)-;

Rl I is selected from the series consisting of (C, -C4)-alkyl,
HO (C,-C4)-alkyl-, R16-N(R17)-(C, -C4)-alkyl-,
fluorine, HO, (C, -Ce)-alkyl-O, HO S(0)3~
(HO)3P(0)~, R16-N(R17)- and R18-C(0) N
(R17)-;

R15 and R18 are independently of one another selected
from the series consisting of (C, -Ce)-alkyl, (C3 C7)-
cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-alkyl-;

R16 and R17 are independently of one another selected
from the series consisting of hydrogen, (C, -Ce)-alkyl,
(C3 C7)-cycloalkyl and (C3-C7)-cycloalkyl-(C, -C4)-
alkyl-, or the groups R16 and R17, together with the
nitrogen atom carrying them, form a 5-membered to
6-membered, monocyclic saturated heterocycle which,
in addition to the nitrogen atom carrying R16 and R17,
comprises 0 or I further ring heteroatom selected from
the series consisting of nitrogen, oxygen and sulfur, and
which is unsubstituted or substituted by one or more
identical or different substituents selected from the
series consisting of fluorine and (C,-C4)-alkyl;

wherein all cycloalkyl groups, independently of any other
sub stituents which can be present on a cycloalkyl group,
can be substituted by one or more identical substituents
selected from the series consisting of fluorine and (C, -

C,)-alkyl;
wherein all alkyl groups, independently of any other sub-

stituents which can be present on an alkyl group, can be
substituted by one or more fluorine substituents.

9. The compound according to claim 1, which is selected
from the series consisting of

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid [2-(2-oxo-imidazolidin-l-yl)-ethyl]-amide,

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid (2-hydroxy-ethyl)-amide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid cyclopropylamide,

2-((S)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid (2-hydroxy-ethyl)-amide,

2-(2-Oxo-pyrroli din- I -yl)-N-[2-(2-o-tolyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-acetamide,

Isoxazole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-
yloxy)-thiazol-5-ylmethyl]-amide,

2-(2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid propylamide,

4-Methyl-2-(2-o-tolyl-chroman-6-yloxy)-thiazole-5-car-
boxylic acid (isoxazo1-5-ylmethyl)-amide,

2- [2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy] -thia-
zole-5-carboxylic acid (2-hydroxy-ethyl)-amide,

2- [2-(5-Fluoro-2-methyl-phenyl)-chroman-6-yloxy] -thia-
zole-5-carboxylic acid propylamide,

Phosphoric acid mono-(2-( [2-((S)-2-o-tolyl-chroman-6-
yloxy)-thiazole-5-carbonyl] -amino )-ethyl) ester,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid (6,7-dihydro-5H-pyrrolo [2,1-c][1,2,4]trlazo1-3-yl-
methyly)-amide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid propylamide,

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid (2-chloro-pyridin-4-ylmethyl)-amide,
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Ar

HO
G3

R4

XV
G3

XVI

2-(2-Phenyl-chroman-6-yloxy)-thiazole-5-carboxylic
acid (1,5-dimethyl-lH-pyrazo1-4-ylmethyl)-amide,

1,3,5-Trimethyl-l H-pyrazole-4-sulfonic acid [2-(2-phe-
nyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-amide,

2-((R)-2-o-Tolyl-chroman-6-yloxy)-thiazole-5-carboxy-
lic acid (2-hydroxy-ethyl)-amide, and

[2-(2-Phenyl-chroman-6-yloxy)-thiazol-5-ylmethyl]-py-
ridin-4-ylmethyl-amine,

or a pharmaceutically acceptable salt thereof.

10.A process for preparing the compound of claim I,
10

20

25

Ar

-continued

'y s~r

0 R4

Iv

comprising cyclizing a compound of the formula XV to a
compound of the formula XVI, converting the com-
pound of the formula XVI into a compound of the for-
mula II, reacting the compound of the formula II with a
compound of the formula III to give a compound of the
formula IV, and converting the compound of the formula
IV into a compound of the formula I, wherein the groups
Ar, R3 and R4 in the compounds of the formulae II, III,
IV, XV and XVI are defined as in the compounds of the
formula I, the group G2 in the compounds of the formula
XV is a hydroxy group or a nucleophilically substitut-
able leaving group, the group G3 in the compounds of
the formulae XV and XVI is bromine or (Cr-4)-alkyl-0, and the group Y in the compounds of the formulae
III and IV is R50-0 C(O), H~(O) or NC
wherein R50 is (Cr-C4)-alkyl.

11.The process according to claim 10, wherein a com-
pound of the formula Iq is prepared in which the chiral carbon
atom carrying the group Ar is present in uniform configura-
tion,

HO

xv~

G3

R4

XVI~

G3 OH

CI s
ttt PjP)

N~/

O~s

0 R4 Ar 0 R4

Iq IV6

-continued

HI

OH
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65

said process comprising cyclizing a compound of the for-

mula XVa, in which the chiral carbon atom carrying the

group Ar is present in uniform configuration, to a com-

pound of the formula XVIa, converting the compound of
the formula XVIa into a compound of the formula IIa,
reacting the compound of the formula IIa with a com-

pound of the formula III to give a compound of the

formula IVd, and converting the compound of the for-

mula IVd into a compound of the formula Iq, wherein

the groups Ar, R2, R3 and R4 in the compounds of the

formulae Iq, IIa, III, IVd, XVa and XVIa are defined as

in the compounds of the formula I, the group G2 in the

compounds of the formula XVa, the group G3 in the

compounds of the formulae XVa and XVIa and the
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group Y in the compounds of the formulae III and IVd
are defined as in compounds of the formulae XV, XVI,
III and IV in claim 10.

12. A pharmaceutical composition, comprising a com-
pound of the formula I, in any of its stereoisomeric forms or
a mixture of stereoisomeric forms in any ratio, or a pharma-
ceutically acceptable salt thereof, according to claim 1, and a
pharmaceutically acceptable carrier.

13. The compound according to claim 1, in any of its
stereoisomeric forms or a mixture of stereoisomeric forms in 10

any ratio, which is 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carboxylic acid (2-hydroxy-ethyl)-amide.

14. The compound according to claim 1, which is 2-((S)-
2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
(2-hydroxy-ethyl)-amide.

15. The compound according to claim 1, which is isox-
azole-5-carboxylic acid [2-(2-o-tolyl-chroman-6-yloxy)-
thiazol-5-ylmethyl]-amide, in any of its stereoisomeric forms
or a mixture of stereoisomeric forms in any ratio, or a phar-
maceutically acceptable salt thereof.

16. The compound according to claim 1, in any of its
stereoisomeric forms or a mixture of stereoisomeric forms in
any ratio, which is 2-(2-o-tolyl-chroman-6-yloxy)-thiazole-
5-carboxylic acid propylamide.

17. The compound according to claim 1, in any of its
stereoisomeric forms or a mixture of stereoisomeric forms in
any ratio, which is 2[2-(5-fluoro-2-methyl-phenyl)-chroman-
6-yloxy]-thiazole-5-carboxylic acid (2-hydroxy-ethyl)-
amide.

1S. The compound according to claim 1, which is phos-
phoric acid mono-(2-([2-((S)-2-o-tolyl-chroman-6-yloxy)-
thiazole-5-carbonyl] -amino )-ethyl) ester, or a pharmaceuti-
cally acceptable salt thereof.

19.The compound according to claim 1, which is 2-((R)-
2-o-tolyl-chroman-6-yloxy)-thiazole-5-carboxylic acid
(2-hydroxy-ethyl)-amide.

20. The compound according to claim 1, which is phos-
phoric acid mono-(2-([2((S)-2-o-tolyl-chroman-6-ylox-
yythiazole-5-carbonyl]-amino)ethyl) ester disodium salt.


