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COMPUESTOS DE PIRIMIDINODIONA CONTRA ESTADOS CARDIACOS

Referencias cruzadas a solicitudes relacionadas

Esta solicitud es una solicitud que reivindica el beneficio de la normativa 35 U.S.C. § 119(e)
de la solicitud provisional de EE.UU. n°. 61/838.088 presentada el 21 de junio de 2013 y la
solicitud provisional n° 61/939.655 presentada el 13 de febrero de 2014 y la solicitud
provision de EE.UU n° 61/981.366 presentada el 18 de abril de 2014, cada una de las cuales
incorpora como referencia a la presente memoria descriptiva en su totalidad.
DECLARACION SOBRE LOS DERECHOS DE INVENCIONES REALIZADAS BAJO
INVESTIGACION Y DESARROLLO FEDERALMENTE PATROCINADOS
NO APLICABLE
Antecedentes de lainvencion
La cardiomiopatia hipertréfica genética (hereditaria) (HCM) comprende un grupo de
enfermedades del miocardio dominantes autosomales, monogénicas y altamente
penetrantes. La HCM esta provocada por una o mas de mas de 1.000 mutaciones puntuales
conocidas en uno cualquiera de los genes proteicos estructurales que contribuyen a la
unidad funcional del miocardio, el sarcémero. Se encuentra que aproximadamente 1 de cada
500 individuos en la poblacion general tienen una hipertrofia ventricular izquierda no
explicada por otras causas conocidas (por ejemplo, hipertension o enfermedad valvular) y
muchos de estos se puede observar que tienen HCM, una vez que han sido excluidas otras
causas hereditarias (por ejemplo, enfermedades de almacenamiento lisosomal), metabdlicas
o infiltrantes.
Las mutaciones de genes del sarcomero que provocan HCM son altamente penetrantes,
pero hay una amplia variabilidad en la gravedad clinica y la trayectoria clinica. Algunos
genotipos estan asociados con un trascurso mas maligno, pero hay una considerable
variabilidad entre e incluso dentro de las familias que portan la misma mutacion. Se han
apreciado también diferencias de sexo, siendo generalmente los pacientes masculinos mas
gravemente afectados que las pacientes femeninas. Aunque muchos pacientes con HCM
refieren unos sintomas minimos o nulos durante periodos de tiempo prolongados, la HCM es
una enfermedad progresiva con una carga acumulativa significativa de mortalidad. Los
sintomas de intolerancia al esfuerzo predominan y pueden verse exacerbados por el
ejercicio y otras maniobras que aumentan el ritmo cardiaco y/o disminuyen la precarga.
Como con muchos otros trastornos, los sintomas tienden a empeorar con la edad. Con
mucho, la carga clinica mas prevalente para pacientes con HCM es una disnea de esfuerzo
que limita sus actividades de la vida diaria y pueden ser debilitantes.

Los pacientes con HCM a menudo son sintomaticos en ausencia de anormalidades
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hemodinamicas documentadas como obstrucciéon de la salida del flujo ventricular izquierdo
(con o sin regurgitacion mitral). Los sintomas del paciente de disnea del esfuerzo pueden
empeorar rapidamente con la aparicion de fibrilacion auricular, una complicacién comun de
la HCM que puede precipitar un edema pulmonar agudo que aumenta el riesgo de
enfermedad tromboembdlica arterial sistémica, que incluye derrame cerebral. Otros
acontecimientos adversos asociados con la HCM incluyen intolerancia hipovolemia o
hipervolemia y sincope. La enfermedad coronaria simultanea puede conferir un riesgo
superior de sindromes coronarios agudos con respecto a pacientes sin HCM. La muerte
cardiaca repentina (SCD) en pacientes con HCM es tanto inusual como dificil de predecir
pero es una causa principal de muerte no traumatica en adultos jévenes. Para
supervivientes de SCD, la colocacion de ICD es una practica estandar y, en otros pacientes
de HCM el riesgo de caracterizacién, aunque es impreciso, es usado para identificar
aquellos para los que la colocacién de ICD para una prevencion primaria se estima
prudente.

La terapia médica para HCM esta limitada al tratamiento de los sintomas y no aborda la
causa fundamental subyacente de la enfermedad, interrupciones en la funcion normal del
sarcomero. Las terapias actualmente disponibles tienen una eficacia variable para aliviar los
sintomas pero normalmente muestran una eficacia disminuida con una duracion creciente de
la enfermedad. Los pacientes por tanto son empiricamente tratados con bloqueadores beta,
bloqueadores de canales de calcio que no son de dihidropiridina y/o disopiramida. Ninguno
de estos agentes porta indicaciones marcadas para tratar la HCM, y esencialmente no hay
una evidencia de ensayos clinicos rigurosos disponible para dirigir su uso. Esta situacion
lamentable se ve agravada por el hecho de que no se han identificado terapias médicas
nuevas para la HCM durante muchos afios. Para pacientes con obstruccion del tracto de
salida hemodinamicamente significativo (gradiente restante >300 mm de Hg), en pacientes
apropiadamente seleccionados, habitualmente es necesaria una miectomia quirdrgica o
ablacién del tabique con alcohol para aliviar la obstruccion hemodinamica. Se proporciona
nuevos agentes y métodos terapéuticos para remediar la necesidad largamente percibida de
un tratamiento mejorado para la HCM y trastornos cardiacos relacionados.

Breve sumario de la invencion

En un aspecto, se proporciona un compuesto que tiene la férmula:

0
X R?
N/
RS R* ]
/X Nko
RZ°N™ |
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o una sal farmacéuticamente aceptable del mismo. En algunas realizaciones, en la férmula
anterior R" es un miembro seleccionado entre alquilo C+-Cs, cicloalquilo C3-Cs, cicloalquil Cs-
Cs -alquilo C+-C4, heterocicloalquilo de 4 a 7 miembros, fenilo, fenil-alquilo C1-C4, heteroarilo
de 5 a 6 miembros y heteroarilo de 5 a 6 miembros-alquilo C4-C4, en que cada R' esta
opcionalmente sustituido con 1-3 R? R? es un miembro seleccionado entre fenilo, fenil-
alquilo C4-C4, heteroarilo de 5 a 6 miembros y heteroarilo de 5 a 6 miembros-alquilo C4-Cy,
en que cada R? estd opcionalmente sustituido con uno 1-5 RP® R3 es un miembro
seleccionado entre alquilo C4-Cy4, cicloalquilo C3-C4 y heterocicloalquilo de 4 a 7 miembros
en cada R3 esta opcionalmente sustituido con 1-3 R% R* es H; X es un miembro
seleccionado entre H y halo y, en algunas realizaciones, C se selecciona entre Hy F. Cada
R?2, cuando esta presente, se selecciona independiente entre halo, CN, hidroxilo, alquilo Cs-
C4, haloalquilo C+-C4 alcoxi C1-C4 fenilo, fenil-alquilo C1-C4, fenil-alcoxi C4-C4, fenoxi, -COR?",
-CO2R?", -SO,R?!, -SO.NR?'R* y -CONR?'R??2, en que cada R®' y R se selecciona
independientemente entre H, alquilo C+-C4 y fenilo, u opcionalmente R' y R, cuando estan
unidos a un atomo de nitrégeno, se combinan para formar un anillo de 4 a 6 miembros.
Andlogamente, cada RP, cuando esta presente, se selecciona independientemente entre
halo, CN, hidroxilo, alquilo C+-C4, haloalquilo C+-Ca, alcoxi C4-C4, fenoxi, fenil-alcoxi C1-Cg,
metilenodioxi, difluorometilenodioxi, -CORP!, -CO,R"", -SO,R"", -SO.NRP'R?2, CONRP'R"?,
NRP'RP2, heteroarilo de 5 a 6 miembros y heterocicliio de 5 a 6 miembros opcionalmente
sustituido con oxo, en que cada R y R se selecciona independientemente entre H y
alquilo C+-C4 u opcionalmente RP' y R2, cuando estan unidos a un atomo de nitrégeno, se
combinan para formar un anillo de 4 a 6 miembros; y cada R® cuando esta presente, se
selecciona independientemente entre halo, hidroxilo y alcoxi C+-Co.

En otro aspecto, se proporciona una composicion farmacéutica que contiene un compuesto
0 una sal farmacéuticamente aceptable descrita en la presente memoria descriptiva y un
excipiente farmacéuticamente aceptable.

En otro aspecto, se proporciona un método para tratar cardiomiopatia hipertréfica (HCM) o
un trastorno cardiaco que tiene una o mas caracteristicas patofisiolégicas asociadas con la
HCM. El método incluye administrar a un sujeto que lo necesita una cantidad eficaz de un
compuesto o una sales farmacéuticamente aceptables descritos en la presente memoria
descriptiva.

Breve descripcion de los dibujos

La Figura 1 muestra una via esquematica para la sintesis de los compuesto o sales
farmacéuticamente aceptables descritas en la pmd (Figura 1 A) y una via para la

preparacion de aminas quirales (Figura 1 B).
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Descripcion detallada de la invencion

I. General

Una serie de compuestos de pirimidino-diona y sus sales farmacéuticamente aceptables se
ha encontrado que reducen el exceso de contractilidad en estados hipercontractiles y/o
favorecen la relajacion cardiaca en corazones con disfuncion diastélica estabilizando la
conformacion de miosina cardiaca beta posterior a la hidrélisis de ATP pero antes de unirse
fuertemente al filamento de actina y liberar fosfato, reduciendo asi la proporcién de
moléculas de miosina que son capaces de participar en la parte de “amortiguacion” del ciclo
de contraccibn muscular. Como tales, los compuestos pueden mejorar la elasticidad
cardiaca, reducir la obstruccién del flujo de salida ventricular izquierdo dinamico y/o estatico,
mejorar la relajacién ventricular izquierda diastélica, reducir las presiones diastdlicas
ventriculares izquierdas (rellenos), reducir la regurgitaciéon mitral funcional y/o reducir las
presiones de los enclavamientos capilares auriculares izquierdos y pulmonares en pacientes
con HCM, ayudando a superar la disnea de esfuerzo debilitante y/o los sintomas achacables
a la obstruccion del flujo de salida ventricular (presincope o sincope) que acompafan a
menudo a la enfermedad. Los compuestos pueden ser usados también para tratar otros
trastornos cardiacos.

[I. Definiciones

Como se usa en la presente memoria descriptiva, el término “alquilo” se refiere a un radical
alifatico saturado lineal o ramificado que tiene el numero de atomos de carbono indicado.
Alquilo puede incluir cualquier nimero de atomos de carbono, como Ci.2, C1.3, C1.4, C1-5, Ci,
C1.7, C1.3, Cz.3, Cz.4, Cz.5, Cz.s, 03.4, Cs.s, Cs.s, C4.5, C4-5 Yy Cs.e. Por ejemplo, anuiIo C1.6 incluye,
pero sin limitacién, metilo, etilo, propilo, isopropilo, butilo, isobutilo, sec-butilo, terc-butilo,
pentilo, isopentilo, hexilo, etc. Alquilo puede referirse a grupos alquilo que tienen hasta 20
atomos de carbono como, pero sin limitacion, heptilo, octilo, nonilo, decilo, etc. Salvo que se
establezca otra cosa, los grupos alquilo estan sin sustituir. Un grupo “alquilo sustituido”
puede estar sustituido con uno o mas restos seleccionados entre halo, hidroxi, amino,
alquilamino, nitro, ciano y alcoxi.

Como se usa en la presente memoria descriptiva, el término “cicloalquilo” se refiere a un
anillo biciclico condensado o policiclico puenteado, monociclico, saturado o parcialmente
insaturado, que contiene de 3 a 12 atomos en el anillo o el numero de atomos indicado.
Cicloalquilo puede incluir cualquier nUmero de atomos de carbono como Cs.s, Cas, Cs6, Cas,
Css, Css, ¥ Ces. Los anillos cicloalquilo monociclicos saturados incluyen, por ejemplo,
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo y ciclooctilo. Los anillos cicloalquilo biciclicos

y policiclicos saturados incluyen, por ejemplo, norbornano [2.2.2]biciclooctano,
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decahidronaftaleno y adamantano. Los grupos cicloalquilo pueden estar también
parcialmente insaturados, teniendo uno o mas enlaces dobles en el anillo. Los grupos
cicloalquilo representativos que son parcialmente insaturados incluyen, pero sin limitacion,
ciclobuteno, ciclopenteno, ciclohexeno, ciclohexadieno (isémeros 1,3 y 1,4), ciclohepteno,
cicloheptadieno, cicloocteno, ciclooctadieno (isémeros 1,3, 1,4 y 1,5) norborneno y
norbornadieno. Salvo que se establezca otra cosa, los grupos cicloalquilo estan sin sustituir.
Un grupo “cicloalquilo sustituido” puede estar sustituido con uno o mas restos seleccionados
entre halo, hidroxi, amino, alquilamino, nitro, ciano y alcoxi.

Como se usa en la presente memoria descriptiva, el término “heterocicloalquilo” se refiere a
un sistema de anillos saturados que tienen de 3 a 12 miembros en el anillo y de 1 a 4
heteroatomos seleccionados entre N, O y S. Pueden estar presentes también heteroatomos
adicionales que incluyen, pero sin limitacion, B, Al, Si y P en un grupo heterocicloalquilo. Los
heteroatomos pueden ser oxidados para formar restos como, pero sin limitacion -S(O)- y -
S(O)2-. Los grupos heterocicloalquilo pueden incluir cualquier numero de atomos en el anillo
como3ab6,4a6,5a6 04 a7 miembros del anillo. Puede estar incluido cualquier nimero
adecuado de heteroatomos en los grupos heterocicloalquilo, como 1,2,30401a2,1a3,
1a4,2a3,2a403a4. Ejemplos de grupos heterocicloalquilo incluyen, pero sin limitacién
aziridino, acetidino, pirrolidino, piperidino, azepano, azocano, quinuclidino, pirazolidino,
imidazolidino, piperazino (isdémeros 1,2, 1,3 y 1,4), oxirano, oxetano, tetrahidrofurano, oxano
(tetrahidropirano),  oxepano, tiirano, tietano, tiolano (tetrahidrotiofeno), tiano
(tetrahidrotiopirano), oxazolidino, isoxazolidino, tiazolidino, isotiazolidino, dioxolano, ditiolano,
morfolino, tiomorfolino, dioxano o ditiano. Los grupos heterocicloalquilo estan sin sustituir,
pero pueden ser descritos, en algunas realizaciones, como sustituidos. Los grupos
“heterocicloalquilo sustituido” pueden estar sustituidos con uno o mas restos seleccionados
entre halo, hidroxi, amino, alquilamino, nitro, ciano y alcoxi.

Como se usa en la presente memoria descriptiva, el término “heteroarilo” se refiere a un
anillo aromatico monociclico o biciclico condensado o ftriciclico que contiene de 5 a 16
atomos del anillo, en que 1 a 5 de los atomos del anillo son heteroatomos como N, O o S.
Pueden estar presentes también heteroatomos adicionales que incluyen, pero sin limitacion,
B, Al, Si y P en un grupo heteroarilo. Los heteroatomos pueden ser oxidados para formar
restos como, pero sin limitacion, -S(O)- y -S(O)2-. Los grupos heteroarilo pueden incluir
cualquier numero de atomos del anillo, como5a6,5a8,6a8,5a9,5a10,5a1105a
12 miembros del anillo. Puede estar incluido cualquier numero adecuado de heteroatomos
en los grupos heteroarilocomo 1, 2,3,46561a2,1a3,1a4,1a5,2a3,2a4,2a5,3
a4 6 3 ab. Los grupos heteroarilo pueden tener de 5 a 8 miembros del anillo y de 1 a 4
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heteroatomos, o de 5 a 8 miembros del anillo y de 1 a 3 heteroatomos, o de 5 a 6 miembros
del anillo y de 1 a 4 heteroatomos, o de 5 a 6 miembros del anillo y de 1 a 3 heteroatomos.
Ejemplos de grupos heteroarilo incluyen, pero sin limitacion, pirrol, piridino, imidazol, pirazol,
triazol, tetrazol, pirazino, pirimidino, piridazino, triazino (isémeros 1,2,3, 1,2,4 y 1,3,5),
tiofeno, furano, tiazol, isotiazol, oxazol e isoxazol. Los grupos heteroarilo pueden estar sin
sustituir, pero pueden ser descritos en algunas realizaciones como sustituidos. Los grupos
“heteroarilo sustituido” pueden estar sustituidos con uno o mas restos seleccionados entre
halo, hidroxi, amino, alquilamino, nitro, ciano y alcoxi.

Como se usa en la presente memoria descriptiva, el término “alcoxi” se refiere a un grupo
alquilo que tiene un atomo de oxigeno que conecta el grupo alquilo al punto de unién, es
decir, alquil-O-. En cuanto a la parte alquilica, los grupos alcoxi pueden tener cualquier
numero adecuado de atomos de carbono como SSS o C+-C4. Los grupos alcoxi incluyen, por
ejemplo, metoxi, etoxi, propoxi, isopropoxi, butoxi, 2-butoxi, isobutoxi, sec-butoxi, terc-butoxi,
pentoxi, hexoxi, etc. Los grupos alcoxi estan sin sustituir, pero pueden ser descritos en
algunas realizaciones como sustituidos. Los grupos “alcoxi sustituido” pueden estar
sustituidos con uno o mas restos seleccionados entre halo, hidroxi, amino, alquilamino, nitro,
ciano y alcoxi.

Como se usan en la presente memoria descriptiva, los términos “halo” y “halégeno” se
refieren a fluor, cloro, bromo y yodo.

Como se usa en la presente memoria descriptiva, la expresion “farmacéuticamente
aceptable” se refiere a una sustancia que es compatible con un compuesto o sal como se
describe en la presente memoria descriptiva, asi como cualesquiera otros ingredientes con
los que se formule el compuesto. Ademas, una sustancia farmacéuticamente aceptable no
es perjudicial para el receptor de la sustancia.

Como se usa en la presente memoria descriptiva, el término “sal” se refiere a una sal acida o
basica de un compuesto descrito en la presente memoria descriptiva. Las sales
farmacéuticamente aceptables pueden derivar, por ejemplo, de acidos minerales (acido
clorhidrico, acido bromhidrico, acido fosforico y similares), acidos organicos (acido acético,
acido propionico, acido glutamico, acido citrico y similares) e iones de amonio cuaternario.
Debe entenderse que las sales farmacéuticamente aceptables son no toxicas. Se puede
encontrar informacion adicional sobre sales farmacéuticamente aceptables en la publicacion
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa.,
1985, que se incorpora como referencia a la presente memoria descriptiva. La forma neutra
de un compuesto puede ser regenerada poniendo en contacto la sal con una base o acido y

aislando el compuesto parental de una manera convencional.
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Como se usa en la presente memoria descriptiva, la expresion “composicion farmacéutica”
se refiere a un producto que comprende un compuesto o sales farmacéuticamente
aceptables descrito en la presente memoria descriptiva, un excipiente como se define en la
presente memoria descriptiva y otros ingredientes opcionales en cantidades especificadas,
asi como cualquier producto que resulte directa o indirectamente de la combinacién de los
ingredientes especificados en las cantidades especificadas.

Como se usa en la presente memoria descriptiva, el término “excipiente” se refiere a una
sustancia que ayuda a la administracion de un agente activo a un sujeto. Los excipientes
farmacéuticos incluyen, pero sin limitacion, aglutinantes, materiales de carga, disgregantes,
lubricantes, revestimientos, edulcorantes, sabores y colores. Un experto en la técnica
reconocera que pueden ser Utiles otros excipientes.

Como se usa en la presente memoria descriptiva, los términos “tratar”, “tratando” y
“tratamiento” se refieren a cualesquiera indicios de éxito en el tratamiento o mejora de una
patologia, lesién, estado o sintoma relacionado con la cardiomiopatia hipertrofica, que
incluyen cualquier parametro objetivo o subjetivo como mitigacion; remisién; disminucion de
sintomas; haciendo que la patologia, lesion, estado o sintomas sea mas tolerable para el
paciente; disminucién de la frecuencia o duracion de la patologia, lesion, estado o sintoma;
0, en algunas situaciones, prevenir la aparicion de la patologia, lesion, estado o sintoma. El
tratamiento o mejora puede estar basado en cualquier parametro objetivo o subjetivo que
incluyen, por ejemplo, el resultado de un examen fisico.

[ll. Compuestos y sus sales farmacéuticamente aceptables

En un aspecto, se proporciona un compuesto que tiene la férmula:

o)
X R!

N e
R3 R#4 |
/X N /go
RZ N |

0 una sales farmacéuticamente aceptables del mismo.

En la formula anterior, R' es un miembro seleccionado entre alquilo C+-Cs, cicloalquilo C3-Cs,
cicloalquil Cs-Cs-alquilo C4-C4, heterocicloalquilo de 4 a 7 miembros, fenilo, fenil-alquilo C+-
Cs, heteroarilo de 5 a 6 miembros y heteroarilo de 5 a 6 miembros-alquilo C4-C4, en que
cada R' esta opcionalmente sustituido con 1-3 R? R2? es un miembro seleccionado entre
fenilo, fenil-alquilo C4-Ca4, heteroarilo de 5 a 6 miembros y heteroarilo de 5 a 6 miembros-
alquilo C4-Cs4, en que cada R? esta opcionalmente sustituido con 1-5R"; R® es un miembro
seleccionado entre alquilo C4-Cy4, ciclo alquilo C3-C4 y heterocicloalquilo de 4 a 7 miembros

en que cada R?® estd opcionalmente sustituido con 1-3 R% R* es H, X es un miembro
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seleccionado entre H y halo, y en realizaciones seleccionadas se selecciona entre H y F.
Cada R?, cuando esta presente, se selecciona independientemente entre halo, CN, hidroxilo,
alquilo C4-Cs4, haloalquilo C1-Cs4, alcoxi C4-Cs, fenilo, fenil-alquilo C+-Ca, fenil-alcoxi C4-Ca,
fenoxi, -COR?®!, -CO2R?!", -SO,R?!, -SO,NR?'R#? y -CONR?'R# en cada R y R*? se
selecciona independientemente entre H, alquilo C+-C4 y fenilo u opcionalmente R?' y R?2,
cuando estan unidos a un atomo de nitrégeno, se combinan para formar un anillo de 4 a 6
miembros. Analogamente, cada RP ~cuando esta presente, se selecciona
independientemente entre halo, CN, hidroxilo, alquilo C4-C4, haloalquilo C4-C4, alcoxi C+-Cg,
fenoxi, fenil-alcoxi C4-C4, metilenodioxi, difluorometilenodioxi, -COR®', -CO,R"', -SO,R?", -
SO,NRP'RP2, -CONRP®'RP?, -NRP'R®2, heteroarilo de 5 a 6 miembros y heterociclilo de 5 a 6
miembros opcionalmente sustituido con oxo, en que cada R® y R se selecciona
independientemente entre H y alquilo C4-C4 u opcionalmente R y RP2, cuando estan unidos
a un atomo de nitrégeno, se combinan para formar un anillo de 4 a 6 miembros; y cada R¢,
cuando esta presente, se selecciona independientemente entre halo, hidroxilo y alcoxi C+-Co.
En algunas realizaciones, R' se selecciona entre alquilo C4-Cs, cicloalquilo Cs-Cs,
heterocicloalquilo de 4 a 7 miembros, fenilo o heteroarilo de 5 a 6 miembros, en que cada R’
esta opcionalmente sustituido con 1-3 R2. R? es fenilo, que esta opcionalmente sustituido
con 1-5RP. R? se selecciona entre alquilo C+-Cs, cicloalquilo C3-C4 o heterocicloalquilo de 4 a
7 miembros, en que cada R? esta opcionalmente sustituido con 1-2 R®>. R*esHy X es Ho F.
En algunas realizaciones, cada R?, cuando esta presente, es independientemente halo, CN,
alquilo C4-C4, alcoxi C1-C4, -COR?', -CO,R?", -SO,R?", -SO2,NR¥'R?? 0 -CONR?'R?2, en cada
R?' y R?2 es independientemente H o alquilo C4-Cs. Alternativamente R3' y R¥, cuando estan
unidos a un atomo de nitrégeno se combinan opcionalmente para formar un anillo de 4 a 6
miembros. Cada R, cuando esta presente, es independientemente halo, CN, alquilo C4-Ca,
alcoxi C1-C4,-CORP®', -CO2R"!, -SO,R?', -SO,NRP'RP2, -CONRP'RP2, -NR"'R"2, heteroarilo de
5 a 6 miembros o heterociclilo de 5 a 6 miembros opcionalmente sustituido con oxo, en que
cada R y R"2 es independientemente H o alquilo C4-Cs. Alternativamente, R®' y R, cuando
estan unidos a un atomo de nitrogeno, estan opcionalmente combinados para formar un
anillo de 4 a 6 miembros. Cada R° cuando esta presente, es independientemente halo o
alcoxi C4-Co.

En algunas realizaciones, X es H.

En algunas realizaciones, R’ es alquilo C3-C4, cicloalquilo Cs-Cs o heterocicloalquilo de 4 a 6
miembros, en que cada R' esta opcionalmente sustituido con 1-3 R2,

En algunas realizaciones, R’ es fenilo o heteroarilo de 5 a 6 miembros, en que cada R' esta

opcionalmente sustituido con 1-3 R@.
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En algunas realizaciones, R' es alquilo C3-C4, ciclo alquilo Cs-Cs o heterocicloalquilo de 4 a 6
miembros.

En algunas realizaciones, R' es heterocicloalquilo de 4 a 6 miembros, opcionalmente
sustituido con 1-2 R? seleccionado entre alquilo C4-C4, alcoxi C4-C4, -COR?", -CO,R?", -
SO.R?' -SO,NR?'R?? y -CONR?'R#, en que cada R?' y R es independientemente H o
alquilo C4-Ca.

En algunas realizaciones, R' es ciclobutilo, isopropilo, isobutilo, 1-metoxipropan-2-ilo,
ciclopentilo, ciclohexilo, 4-tetrahidropiranilo, 1-(metilsulfonil)piperidin-4-ilo, 1-
(metoxicarbonil)piperidin-4-ilo, 4,4-difluorociclohexilo, fenilo, 2-piridilo, 3-piridilo, 3-isoxazolilo,
5-isoxazolilo, o 1-metil-3-pirazolilo..

En algunas realizaciones, R? esta opcionalmente sustituido con 1-2 R®.

En algunas realizaciones, R? es fenilo, 3-metilfenilo, 2-fluorofenilo, 3-fluorofenilo, 4-
fluorofenilo, 2,5-difluorofenilo, 3,5-difluorofenilo, 3-clorofenilo, 3-metoxifenilo, 3-(3-oxazolidin-
2-onil)fenilo, 3-(2-metil-1-imidazil)fenilo, 3-(1-pirazolil)fenilo o 3-(1,2,4-triazol-1-il)fenilo..

En algunas realizaciones, R? es alquilo C+-Cs, alcoxi C1-Cs-alquilo o cicloalquilo C3-Ca.

En algunas realizaciones, R® es metilo, etilo, propilo, ciclopropilo, ciclobutio o 2-
metoximetilo.

En algunas realizaciones, R® es metilo.

Los compuestos o sales farmacéuticamente aceptables descritos en la presente memoria
descriptiva pueden tener cualquier combinacion de los grupos R', R? R3 R* R?, R?!, R¥ R®,
RP1, RP2 R° y X anteriormente citados. Las realizaciones seleccionadas para R?, por ejemplo,
pueden estar combinadas con cualquiera de las realizaciones seleccionadas citadas para R’
que, a su vez, pueden estar combinadas con cualquiera de las realizaciones seleccionadas
citadas para R3.

En algunas realizaciones, por ejemplo, R' es alquilo Cs;-Cs; R® es cicloalquilo C3-C4 0
heterocicloalquilo de 4 a 7 miembros; y R? es fenilo. En otras realizaciones, R' es
heterocicloalquilo de 4 a 7 miembros o heteroarilo de 5 a 6 miembros que esta
opcionalmente sustituido con alquilo C4-Cs, -CO2R?'", -SO,NR?'R#2 o -SO,R?'; R3® es
cicloalquilo Cs-C4 0 heterocicloalquilo de 4 a 7 miembros y R? es fenilo. Todavia en otras
realizaciones, R' es cicloalquilo C3-Cs o fenilo, R® es cicloalquilo C3-C4 o heterocicloalquilo
de 4 a 7 miembros y R? es fenilo.

En otras realizaciones, R' es alquilo C3-Cs; R® es alquilo C1-C4; y R? es fenilo. Todavia en
otras realizaciones, R' es heterocicloalquilo de 4 a 7 miembros o heteroarilo de 5 a 6
miembros que esta opcionalmente sustituido con alquilo C4-C4, -CO2R?®' 0 -SO2R?"; R3 es

alquilo C+-C4; y R? es fenilo. Todavia en otras realizaciones, R' es cicloalquilo C3-Cs o fenilo;
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R3 es alquilo C4-C4 y R? es fenilo.

En algunas realizaciones, R’ es alquilo Cs-Cs; R® es cicloalquilo Cs-C4 0 heterocicloalquilo de
4 a 7 miembros y R? es fenilo sustituido con 1-2alcoxi C+-Cs o halo. Todavia en otras
realizaciones, R' es heterocicloalquilo de 4 a 7 miembros o heteroarilo de 5 a 6 miembros
que esta opcionalmente sustituido con alquilo C+-C4, -CO2R?' 0 -SO,R?"; R® es cicloalquilo
Cs-C4 0 heterocicloalquilo de 4 a 7 miembros; y R? es fenilo sustituido con 1-2alcoxi C4-Cs 0
halo. Todavia en otras realizaciones, R' es cicloalquilo C3-Cs o fenilo; R® es cicloalquilo Cs-
C4 o heterocicloalquilo de 4 a 7 miembros y R? es fenilo sustituido con 1-2alcoxi C1-C4 0 halo.
En algunas realizaciones, R' es alquilo C3-Cs; R® es alquilo C+-C4 y R? es fenilo sustituido
con 1-2alcoxi C4+-Cs4 o halo. En otras realizaciones, R' es heterocicloalquilo de 4 a 7
miembros o heteroarilo de 5 a 6 miembros que esta opcionalmente sustituido con alquilo C+-
C4, -CO2R?" 0 -SO2R?"; R? es alquilo C4-C4 y R? es fenilo sustituido con 1-2alcoxi C4-C4 0
halo. En otras realizaciones, R' es cicloalquilo C3-Cs o fenilo; R® es alquilo C4-Cs y R? es
fenilo sustituido con 1-2alcoxi C+-C4 0 halo.

En algunas realizaciones, R’ es alquilo Cs-Cs; R® es cicloalquilo Cs-C4 0 heterocicloalquilo de
4 a 7 miembros y R? es fenilo sustituido con heteroarilo de 5 a 6 miembros o heterociclilo de
5 a 6 miembros, opcionalmente sustituido con oxo. En otras realizaciones, R' es
heterocicloalquilo de 4 a 7 miembros o heteroarilo de 5 a 6 miembros que esta
opcionalmente sustituido con alquilo C4-C4, -CO2R?' 0 -SO,R?'; R? es cicloalquilo C3-Cs 0
heterocicloalquilo de 4 a 7 miembros; y R? es fenilo sustituido con heteroarilo de 5 a 6
miembros o heterociclilo de 5 a 6 miembros, opcionalmente sustituido con oxo. En otras
realizaciones, R' es cicloalquilo C3-Cs 0 fenilo; R? es cicloalquilo C3-C4 o heterocicloalquilo
de 4 a 7 miembros y R? es fenilo sustituido con heteroarilo de 5 a 6 miembros o heterociclilo
de 5 a 6 miembros opcionalmente sustituido con oxo.

En algunas realizaciones, R' es alquilo C3-Cs; R® es alquilo C+-C4 y R? es fenilo sustituido
con heteroarilo de 5 a 6 miembros o heterocicliio de 5 a 6 miembros opcionalmente
sustituido con oxo. En otras realizaciones, R' es heterocicloalquilo de 4 a 7 miembros o
heteroarilo de 5 a 6 miembros que esta opcionalmente sustituido con alquilo C4-C4, -CO2R?"
0 -SO;R?"; R3 es alquilo C1-C4y R? es fenilo sustituido con heteroarilo de 5 a 6 miembros o
heterociclilo de 5 a 6 miembros opcionalmente sustituido con oxo. En otras realizaciones, R’
es cicloalquilo Cs-Cs o fenilo; R® es alquilo C+-Cs y R? es fenilo sustituido con heteroarilo de 5
a 6 miembros o heterociclilo de 5 a 6 miembros opcionalmente sustituido con oxo.

En algunas realizaciones, R’ es alquilo Cs-Cs; R® es cicloalquilo Cs-C4 0 heterocicloalquilo de
4 a 7 miembros y R? es fenilo sustituido con CN, alquilo C4-C4, -CORP', -CO,R"", -SO,R"", -

CO2NRP'RP?, -CONRP'RP? 0 -NRP'RP2, En ofras realizaciones, R es heterocicloalquilo de 4 a
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7 miembros o heteroarilo de 5 a 6 miembros que esta opcionalmente sustituido con alquilo
C+-C4, -CO2R?! 0 -SO,R?"; R? es cicloalquilo Cs-C4 0 heterocicloalquilo de 4 a 7 miembros y
R? es fenilo sustituido con CN, alquilo C4-C4, -CORP', -CO,R"", -SO,R®!, -CONR®'R"? o
NRP®'RP2, En otras realizaciones, R' es cicloalquilo C3-Cs o fenilo; R® es cicloalquilo C3-C4 0
heterocicloalquilo de 4 a 7 miembros y R? es fenilo sustituido con CN, alquilo C4-C4, -COR"",
-COzR1, -SO2R®!, -CO.NR®'R2 0 -NRP'R2,

En algunas realizaciones, R' es alquilo Cs-Cs; R® es alquilo C1-C4 y R? es fenilo sustituido
con CN, alquilo C4-Cs4, -CORP', -CO2R®!, -SO,R®!, -CONRP'R?? o0 -NRP'RY?, En otras
realizaciones, R' es heterocicloalquilo de 4 a 7 miembros o heteroarilo de 5 a 6 miembros
que esta opcionalmente sustituido con alquilo C+-C4, -CO2R?' 0 -SO,R?'; R? es alquilo C4-C4
y R? es fenilo sustituido con CN, alquilo C4-C4, -CORP', -CO2R"', -SO,R"!, -CONRP'R"? o
NRP'RP2, En otras realizaciones, R es cicloalquilo C3-Cs o fenilo; R3 es alquilo C+-Cs y R? es
fenilo sustituido con CN, alquilo C4-C4, -CORP®!, -CO2R!, -SO,R"!, -CO,NRP'RP?, -NRP'RP? o -
CONR®'R?2,

En algunas realizaciones R' es isopropilo; R? esta opcionalmente sustituido con 1-2 R®; y R®
es metilo.

En algunas realizaciones, R' es un heterocicloalquilo de 4 a 6 miembros, opcionalmente
sustituido con 1-2 R? seleccionado entre alquilo C4-C4, alcoxi C4-C4, -COR?!, -CO,R¥",
-SO;R?!, -SO,NR?'R*?, y -CONR?'R#2, en que cada uno de R® y R puede ser
independientemente H o alquilo C4-C4; R? esta opcionalmente sustituido con 1-2 R® y R® es
metilo.

En algunas realizaciones, R' es fenilo o heteroarilo de 5 a 6 miembros, en que cada R' esta
opcionalmente sustituido con 1-3 R?, R? esta opcionalmente sustituido con 1-2 R® y R® es
metilo.

X puede ser H en cualquiera de las realizaciones anteriormente expuestas. En otras
realizaciones, X puede ser F en cualquiera de las realizaciones anteriormente expuestas.
Todavia adicionalmente, los compuestos proporcionados en la presente memoria descriptiva
con una estereoquimica identificada (indicada como R o S, o con representaciones de
enlaces discontinuos u ondulados) se entendera por el experto en la técnica que estan
sustancialmente exentos de otros isémeros (por ejemplo, al menos 80%, 90%, 95% hasta
100% exento de otro isémero).

En algunas realizaciones, el compuesto se selecciona entre:
(S)-3-isopropil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-5-fluoro-3-isopropil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-5-bromo-3-isopropil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
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S)-6-((1-(3-clorofenil)etil)amino)-5-fluoro-3-isopropilpirimidino-2,4(1H,3H)-diona;
S)-6-((1-(3,5-difluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
S)-6-((ciclopropil(fenil)metil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;

S)-6-((ciclobutil(fenil)metil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
S)-6-((1-(3-fluorofenil)etil)amino)-3-(tetrahidro-2H-piran-4-il)pirimidino-2,4(1H,3H)-diona;
S)-6-((1-(3-metoxifenil)etil)amino)-3-(tetrahidro-2H-piran-4-il)pirimidino-2,4(1H,3H)-diona;
6-(((S)-1-feniletil)amino)-3-(tetrahidrofuran-3-il)pirimidino-2,4(1H,3H)-diona;
(S)-3-(1-(metilsulfonil)piperidin-4-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
metil (S)-4-(2,6-dioxo-4-((1-feniletil)amino)-3,6-dihidropirimidin-1(2H)-il)piperidino-1-
carboxilato;
3-((R)-sec-butil)-6-(((S)-1-(3-metoxifenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
S)-6-((1-feniletil)amino)-3-(piridin-3-il)pirimidino-2,4(1H,3H)-diona;
S)-3-(isoxazol-3-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
S)-6-((1-(3-(1H-pirazol-1-il)fenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;

(
(
(
(S)-6-((ciclopropil(3-metoxifenil)metil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(
(
(

(

(

(
(S)-3-isopropil-6-((1-(3-metoxifenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(2-metoxifenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-fenilpropil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-5-metil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(2-fluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(3-fluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(3-clorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(4-fluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-5-fluoro-3-isopropil-6-((1-fenilpropil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-5-fluoro-6-((1-(3-fluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-5-fluoro-3-isopropil-6-((1-(3-metoxifenil)etil)Jamino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(2,5-difluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(3-bromofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-3-etil-6-((1-fenilpropil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-ciclopropil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-feniletil)amino)-3-(piridin-2-il)pirimidino-2,4(1H,3H)-diona;
(S)-3-(1-metil-1H-pirazol-3-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(isoxazol-5-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(3-(1H-1,2,4-triazol-1-il)fenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(3-(2-metil-1H-imidazol-1-il)fenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
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(S)-3-isopropil-6-((1-(3-(2-oxooxazolidin-3-il)fenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-ciclohexil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-fenil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-¢til-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-metil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-feniletil)amino)-3-propilpirimidino-2,4(1H,3H)-diona;
(S)-3-(3,5-difluorofenil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(m-tolil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(4-fluorofenil)propan-2-il)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(R)-3-isopropil-6-((2,2,2-trifluoro-1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
3-((R)-1-(benciloxi)propan-2-il)-6-(((S)-1-fenileti)amino)pirimidino-2,4(1H,3H)-diona;
3-((R)-1-hidroxipropan-2-il)-6-(((S)-1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(3-(trifluorometil)fenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-2-(1-((1-isopropil-2,6-dioxo-1,2,3,6-tetrahidropirimidin-4-il)amino)etil)benzonitrile
(S)-3-bencil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(2,6-difluorofenil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(2,6-difluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(piridin-4-il)propan-2-il)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(4-(benciloxi)fenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(4-hidroxifenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(R)-6-((2-(benciloxi)-1-feniletil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-3-(6-metilpiridin-2-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(2,2-difluoroetil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(benzo[d][1,3]dioxol-5-il)etil)amino)-3-(2,2,2-trifluoroetil)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(o-tolil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-ciclobutil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(2-(trifluorometil)fenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(1-metilciclopropil)-6-((1-feniletil)Jamino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(3-(1H-imidazol-1-il)fenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-feniletil)amino)-3-(piridazin-4-il)pirimidino-2,4(1H,3H)-diona;
(S)-4-((1-feniletil)amino)-2H-[1,5"-bipirimidino]-2,6(3H)-diona;
(S)-6-((1-feniletil)amino)-3-(pirazin-2-il)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(piridin-3-il)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(1-metil-1H-pirazol-4-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-fenilbutil)amino)pirimidino-2,4(1H,3H)-diona;
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6-(((S)-1-feniletil)amino)-3-((R)-tetrahidro-2H-piran-3-il)pirimidino-2,4(1H,3H)-diona;
(S)-3-ciclopentil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((2-metil-1-fenilpropil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(4,4-difluorociclohexil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(pentan-3-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(1-benzoilpiperidin-4-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((4-fenilbutan-2-ilJamino)pirimidino-2,4(1H,3H)-diona;

metil (S)-2-(2,6-dioxo-4-((1-feniletil)amino)-3,6-dihidropirimidin-1(2H)-il)acetato
(S)-3-isopropil-6-((1-fenilpropan-2-il)amino)pirimidino-2,4(1H,3H)-diona;
3-((S)-1-(benciloxi)propan-2-il)-6-(((S)-1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
3-((S)-1-hidroxipropan-2-il)-6-(((S)-1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(R)-6-((2-hidroxi-1-feniletil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
6-(((S)-1-feniletil)amino)-3-((R)-1,1,1-trifluoropropan-2-il)pirimidino-2,4(1H,3H)-diona;
6-(((S)-1-feniletil)amino)-3-((S)-1,1,1-trifluoropropan-2-il)pirimidino-2,4(1H,3H)-diona;
6-(((S)-1-feniletil)amino)-3-(4,4,4-trifluorobutan-2-il)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-feniletillamino)-3-(2,2,2-trifluoroetil)pirimidino-2,4(1H,3H)-diona;
(S)-3-(terc-butil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(2-metoxietil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
6-(((S)-1-fenilpropil)amino)-3-((S)-1,1,1-trifluoropropan-2-il)pirimidino-2,4(1H,3H)-diona;
3-((R)-1-ciclopropiletil)-6-(((S)-1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
3-((S)-1-ciclopropiletil)-6-(((S)-1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((ciclobutil(fenil)metil)amino)-3-etilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(benzo[d][1,3]dioxol-5-il)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(benzo[d][1,3]dioxol-5-il)etil)amino)-3-etilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-fenilpropil)amino)-3-(2,2,2-trifluoroetil)pirimidino-2,4(1H,3H)-diona;
(S)-3-(ciclopropilmetil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((ciclopropil(fenil)metil)amino)-3-(2,2,2-trifluoroetil)pirimidino-2,4(1H,3H)-diona;
(S)-6-((ciclobutil(fenil)metil)amino)-3-(2,2,2-trifluoroetil)pirimidino-2,4(1H,3H)-diona;
(S)-3-(1,3-dihidroxipropan-2-il)-6-((1-feniletil)Jamino)pirimidino-2,4(1H,3H)-diona;
6-(((S)-1-(4-fluorofenil)propan-2-il)Jamino)-3-((S)-1,1,1-trifluoropropan-2-il)pirimidino-
2,4(1H,3H)-diona;
(S)-6-((1-(3-hidroxifenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
6-((1-(2-hidroxifenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-feniletil)amino)-3-(1-(trifluorometil)ciclopropil)pirimidino-2,4(1H,3H)-diona;
(S)-3-(3,5-difluorofenil)-6-((1-(4-fluorofenil)propan-2-il)amino)pirimidino-2,4(1H,3H)-diona;
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(S)-6-((1-(2,2-difluorobenzo[d][1,3]dioxol-5-il)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-
diona;

(S)-6-((1-(2-clorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
(S)-3-isopropil-6-((1-(4-metoxifenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((ciclopropil(fenil)metil)amino)-3-etilpirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(3-clorofenil)etil)amino)-3-etilpirimidino-2,4(1H,3H)-diona;
(S)-3-¢til-6-((1-(3-(trifluorometil)fenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(ciclopropilmetil)-6-((1-(3-fluorofenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-3-(ciclopropilmetil)-6-((1-(3-(trifluorometilYfenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(3-clorofenil)etil)amino)-3-(ciclopropilmetil)pirimidino-2,4(1H,3H)-diona;
(S)-5-cloro-6-((1-(2,2-difluorobenzo[d][1,3]dioxol-5-il)etil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona;

S)-6-((1-(3-fluorofenil)etil)amino)-3-propilpirimidino-2,4(1H,3H)-diona;
S)-6-((1-(3-clorofenil)etil)amino)-3-propilpirimidino-2,4(1H,3H)-diona;
S)-3-propil-6-((1-(3-(trifluorometil)fenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
S)-3-ciclobutil-6-((1-(4-fluorofenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
S)-6-((1-(2-hidroxifenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona;
S)-6-((1-(3,4-difluorofenil)etil)amino)-3-etilpirimidino-2,4(1H,3H)-diona;
3-((S)-sec-butil)-6-(((S)-1-(4-fluorofenil)etil)amino)pirimidino-2,4(1H,3H)-diona;
(S)-6-((1-(4-fluorofenil)etil)amino)-3-propilpirimidino-2,4(1H,3H)-diona; y
(S)-3-(6-fluoropiridin-2-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona, o una sales far-

(
(
(
(
(
(

macéuticamente aceptables del cualquiera de los anteriores.

En algunas realizaciones, el compuesto se selecciona entre
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0 una sales farmacéuticamente aceptables de los mismos.

El compuesto o sales farmacéuticamente aceptables descritos en la presente memoria
descriptiva (I) pueden ser preparados mediante cualquier método adecuado. Los
compuestos pueden ser preparados, por ejemplo, mediante la via indicada en la Figura 1.
Como se muestra en la Figura 1A, una pirimidino-triona (v) puede ser sintetizada a través de
la condensaciéon de una urea (iii) con un malonato (iv). La urea (iii) puede ser preparada a
través de reaccion de una amina (i) con un cianato apropiado (ii). La pirimidino-triona (v) se
hace derivar con un grupo labil adecuado (Lg) para proporcionar el intermedio (vi). El grupo
labil puede ser, pero no esta limitado a ello, un halégeno como un cloruro o yoduro. Un
intermedio halogenado (vi) puede ser preparado a partir de pirimidino-trionas mediante
meétodos como los descritos por Brown (The Chemistry of Heterocyclic Compounds, The
Pyrimidinas, John Wiley & Sons, 2009). Los intermedios (vi) pueden ser convertidos en
compuestos de férmula (l) a través de reaccién con aminas (vii). Algunas aminas quirales

pueden ser preparadas a partir de una cetona o aldehido (ix) como se muestra en la Figura
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1B; una sulfinil-imina (xii) derivada de la cetona o aldehido se puede hacer reaccionar con
un reactivo de Grignard (xiii) para proporcionar una amina quiral (vii). Un experto en la
técnica apreciara que los compuestos descritos en la presente memoria descriptiva pueden
ser preparados a través de otros métodos, como los descritos por LaRock (Comprehensive
Organic Transformations: A Guide to Functional Group Preparations, Wiley, 1999).

IV. Composiciones

También se proporciona una composicion farmacéutica que contiene un compuesto o sales
farmacéuticamente aceptables descritas en la presente memoria descriptiva y un excipiente
farmacéuticamente aceptable. Las composiciones pueden ser Uutiles para tratar
cardiomiopatia hipertréfica en seres humanos y otros sujetos.

Las composiciones farmacéuticas para la administracion de los compuestos o sales
farmacéuticamente aceptables descritos en la presente memoria descriptiva pueden ser
presentadas convenientemente en formas de dosificacion unitaria y pueden ser preparadas
mediante cualquiera de los métodos conocidos en farmacia y suministro de farmacos. Todos
los métodos incluyen la etapa de poner el ingrediente activo en asociacion con un vehiculo
que contenga uno o mas ingredientes accesorios. En general, las composiciones
farmacéuticas se preparan poniendo de forma uniforme e intima el ingrediente activo en
asociacion con un vehiculo liquido o vehiculo sdlido finamente dividido o ambos v,
seguidamente, si es necesario, conformar el producto en forma de la formulacién deseada.
En la composicidon farmacéutica, el ingrediente activo es generalmente incluido en una
cantidad suficiente para producir el efecto deseado tras una contractilidad del miocardio (es
decir, para disminuir la contractilidad sistélica a menudo supranormal en la HCM) y mejorar
la relajacion ventricular izquierda en la diastole. Esta relajacion mejorada puede aliviar los
sintomas en una cardiomiopatia hipertréfica y otras etiologias de disfuncion diastdlica.
Puede mejorar también los efectos de la disfuncion diastélica provocando un impedimento
del flujo sanguineo coronario, mejorando este ultimo como agente adjunto en la angina de
pecho y cardiopatia isquémica. También puede conferir beneficios sobre la remodelacion
ventricular izquierda sanitaria en HCM vy otras causas de hipertrofia ventricular izquierda
debido al volumen crénico o sobrecarga de presion, por ejemplo cardiopatia valvular o
hipertensién sistémica.

Las composiciones farmacéutica que contienen el ingrediente activo pueden estar en una
forma adecuada para un uso oral, por ejemplo, en forma de comprimidos, pildoras, pastillas,
suspensiones acuosas 0 aceitosas, polvos o granulos dispersables, emulsiones, capsulas
duras o blandas, jarabes, elixires, soluciones, parches bucales, geles orales, gomas de

mascar, comprimidos masticables, polvo efervescente y comprimidos efervescentes. Las
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composiciones destinadas para un uso oral pueden ser preparada mediante cualquier
método conocido en la técnica para la fabricacion de composiciones farmacéutica y estas
composiciones pueden contener uno 0 mas agentes seleccionados entre el grupo que
consiste en agentes edulcorantes, agentes para dar sabor, agentes colorantes, antioxidantes
y agentes conservantes con el fin de proporcionar preparaciones farmacéuticamente
decorosas y de sabor agradable. Los comprimidos contienen el ingrediente activo mezclado
con excipientes no téxicos farmacéuticamente aceptables que sean adecuados para la
fabricacion de comprimidos. Estos excipientes pueden ser, por ejemplo, diluyentes inertes
como celulosa, didxido de silicio, 6xido de aluminio, carbonato de calcio, carbonato de sodio,
glucosa, manitol, sorbitol, lactosa, fosfato de calcio o fosfato de sodio; agentes de
granulacion y disgregantes, por ejemplo, almidén de maiz o acido alginico; agentes
aglutinantes, por ejemplo, PVP, celulosa, PEG, almidén, gelatina o goma arabiga y agentes
lubricantes, por ejemplo, estearato de magnesio, acido estearico o talco. Los comprimidos
pueden estar sin revestir o pueden ser revestidos, de forma entérica o de otra manera,
mediante técnicas conocidas para retrasar la disgregacion y absorcion en el tracto
gastrointestinal y proporcionar asi una accion sostenida a lo largo de un periodo mas
prolongado. Por ejemplo, puede ser empleado un material de retraso en el tiempo como
monoestearato de glicerilo o diestearato de glicerilo. Pueden estar revestidos también para
formar comprimidos terapéuticos osmoticos para una liberacion controlada.

Las formulaciones para un uso oral pueden ser presentadas también en forma de capsulas
de gelatina dura en las que el ingrediente activo esta mezclado con un diluyente solido
inerte, por ejemplo, carbonato de calcio, fosfato de calcio o caolin, o capsulas de gelatina
blanda en las que el ingrediente activo es mezclado con agua o un medio de aceite, por
ejemplo, aceite de cacahuete, parafina liquida o aceite de oliva. Adicionalmente, las
emulsiones pueden ser preparadas con un ingrediente no miscible con agua como aceites y
estabilizada con tensioactivos como mono-diglicéridos, ésteres de PEG y similares.

Las suspensiones acuosas contienen los materiales activos mezclados con excipientes
adecuados para la fabricacion de suspensiones acuosas. Estos excipientes son agentes
suspensores, por ejemplo, carboximetilcelulosa de sodio, metilcelulosa,
hidroxipropilmetilcelulosa, alginato de sodio, polivinilpirrolidona, goma de tragacanto y goma
arabiga; agentes dispersantes o humectantes que pueden ser un fosfatido que se produce
de forma natural, por ejemplo, lecitina o productos de condensacion de un 6xido de alquilino
con acidos grasos, por ejemplo, poli(estearato de etileno) o productos de condensacion de
oxido de etileno con alcoholes alifaticos de cadena larga, por ejemplo,

heptadecaetilenoxicetanol o productos de condensacion de oxido de etileno con ésteres
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parciales derivados de acidos grasos y un hexitol como poli(monooleato de oxietileno-
sorbitol) o productos de condensacion de 6xido de etileno con ésteres parciales derivados
de acidos grasos y anhidridos de hexitol, por ejemplo, poliimonooleato de etileno-sorbitan).
Las suspensiones acuosas pueden contener también uno 0 mas conservantes, por ejemplo,
p-hidroxibenzoato de etilo o n-propilo, uno 0 mas agentes colorantes, uno o mas agentes
para dar sabor y uno o mas agentes edulcorantes, como sacarosa o sacarina.

Las suspensiones en aceite pueden ser formuladas poniendo en suspension el ingrediente
activo en un aceite vegetal, por ejemplo, aceite de cacahuete, aceite de oliva, aceite de
sésamo o aceite de coco o en un aceite mineral como parafina liquida. Las suspensiones
aceitosas pueden contener un agente espesante, por ejemplo, cera de abejas, parafina dura
o alcohol cetilico. Pueden ser anadidos agentes edulcorantes como los anteriormente
expuestos y agentes para dar sabor, para proporcionar una preparacion oral de sabor
agradable. Estas composiciones pueden ser conservadas mediante la adicion de un
antioxidante como acido ascorbico.

Los polvos y granulos dispersables adecuados para la preparacidon de una suspension
acuosa mediante la adicién de agua proporcionan el ingrediente activo mezclado con un
agente dispersante o humectante, agente suspensor y uno o mas conservantes. Los
agentes dispersantes o humectantes adecuados estan ilustrados por los ya mencionados
con anterioridad. Pueden estar presentes también excipientes adicionales, por ejemplo,
agentes edulcorantes, para dar sabor y colorantes.

Las composiciones farmacéutica descritas en la presente memoria descriptiva pueden estar
también en la forma de emulsiones de aceite en agua. La fase aceitosa puede ser un aceite
vegetal, por ejemplo, aceite de oliva o aceite de cacahuete o un aceite mineral, por ejemplo,
parafina liquida o mezclas de estos. Los agentes emulsionantes adecuados pueden ser
gomas que se producen de forma natural, por ejemplo, goma arabiga o goma de tragacanto,
fosfatidos que se producen de forma natural, por ejemplo, soja, lecitina y ésteres o ésteres
parciales derivados de acidos grasos y anhidridos de hexitol, por ejemplo, monooleato de
sorbitan y productos de condensacién de dichos ésteres parciales con 6xido de etileno, por
ejemplo, poli(monooleato de oxietileno-sorbitan). Las emulsiones pueden contener también
agentes edulcorantes y para sabor.

Los jarabes y elixires pueden ser formulados con agentes edulcorantes, por ejemplo glicerol,
propilenglicol, sorbitol o sacarosa. Estas formulaciones pueden contener también un
emoliente, un conservante y agentes para dar sabor y colorantes. Pueden ser preparadas
soluciones orales en combinacion, por ejemplo, con ciclodextrina, PEG y tensioactivos.

Las composiciones farmacéuticas pueden estar en la forma de una suspension estéril
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acuosa inyectable u oleaginosa. Esta suspension puede ser formulada segun la técnica
conocida usando los agentes dispersantes o humectantes adecuados y agentes
suspensores que se han mencionado con anterioridad. La preparacion inyectable
esterilizada puede ser también una solucidon o suspensién inyectable esterilizada en un
diluyente o disolvente no toxico farmacéuticamente aceptable, por ejemplo, como una
solucion de 1,3-butanodiol. Entre los vehiculos y disolventes aceptables que pueden ser
empleados estan agua, solucion de Ringer y solucion isotdnica de cloruro de sodio. Ademas,
los aceites fijos esterilizados son convencionalmente empleados como un medio disolvente
o suspensor. Para estos fines puede ser empleado cualquier aceite fijo suave que incluye
mono- o di-glicéridos sintéticos. Ademas, pueden ser usados acidos grasos como acido
oleico en la preparacion de productos inyectables.

Los compuestos o sales farmacéuticamente aceptables descritos en la presente memoria
descriptiva pueden ser administrados también en la forma de supositorios para la
administracion rectal del farmaco. Estas composiciones pueden ser preparadas mezclando
el farmaco con un excipiente no irritante adecuado que sea sélido a temperaturas ordinarias
pero liquido a la temperatura rectal y que, por lo tanto, se fundiran en el recto para liberar el
farmaco. Estos materiales incluyen manteca de cacao y polietilenglicoles. Adicionalmente,
los compuestos o sales farmacéuticamente aceptables pueden ser administrados a través
de un suministro ocular por medio de soluciones o unguentos. Todavia adicionalmente, el
suministro transdermal de los compuestos o sales farmacéuticamente aceptables objeto de
la invencién se puede realizar por medio de parches idntoforéticos y similares. Para un uso
tépico, se emplean cremas, ungientos, gelatinas, soluciones o suspensiones, etc. que
contienen los compuestos o sales farmacéuticamente aceptables descritos en la presente
memoria descriptiva. Como se usa en la presente memoria descriptiva, una aplicacion topica
esta previsto que incluya el uso de liquidos de lavado bucal y para hacer gargaras.

Los compuestos o sales farmacéuticamente aceptables descritos en la presente memoria
descriptiva pueden estar acoplados también a un vehiculo que es un polimero adecuado
para vehiculos para farmacos dirigibles a diana. Estos polimeros incluyen polivinilpirrolidona,
copolimero de pirano, polihidroxi-propil-metacrilamida-fenol, polihidroxietil-aspartamido-fenol
o poli(éxido de etileno)-polilisina sustituido con residuos de palmitol. Ademas, los
compuestos o sales farmacéuticamente aceptables descritos en la presente memoria
descriptiva pueden estar acoplados a un vehiculo que es un polimero biodegradable util para
conseguir una liberacion controlada de un farmaco como poli(acido acético), poli(acido
glicdlico), copolimeros de poli(acido lactico y glicdlico), poliepsilon-caprolactona, poli(acido

hidroxi-butilico), poliortoésteres, poliacetales, polihidropiranos, policianoacrilatos vy
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copolimeros de bloques reticulados o anfipaticos de hidrogeles. Los polimeros y matrices
polimeras semiimpermeables pueden ser formados como articulos conformados como
valvulas, pinzas, tubos, prétesis y similares.

V. Métodos para tratar trastornos cardiacos

Las mutaciones que conducen a HCM provocan una perturbacion significativa en los
mecanismos de miosina. Estas mutaciones ejercen sus efectos a través de distintos
mecanismos dependiendo de sus ubicaciones en el gen de miosina. Las mutaciones de
HCM bien estudiadas, R403Q y R453C, estan ubicadas en secciones diferentes del dominio
motor y provocan distintas perturbaciones mecanisticas que conducen al resultado comun
de una producciéon aumentada de fuerza. Aunque no se desean vinculaciones tedricas
particulares, se cree que los compuestos farmacéuticamente aceptables descritos en la
presente memoria descriptiva se pueden unir directamente a las proteinas sarcoOmeras
mutantes y corregir su funcion aberrante, tanto en cis (afectando a la misma funcion
especifica) como trans (alterando una funcion complementaria). Como tal, pueden
proporcionar un beneficio terapéutico para pacientes de HCM contrarrestando la relajacion
hipercontractil y/o impedida asociada a esta enfermedad.

También se proporciona un método para tratar cardiomiopatia hipertréfica (HCM) o un
trastorno cardiaco que tiene una o mas caracteristicas patofisioldgicas asociadas con la
HCM. El método incluye administrar a un sujeto que lo necesita una cantidad eficaz de un
compuesto o sales farmacéuticamente aceptables descrito en la presente memoria
descriptiva.

Los compuestos de la invencion y sus sales farmacéuticamente aceptables pueden alterar el
historial natural de la HCM y otras enfermedades en lugar de meramente paliar los sintomas.
Los mecanismos que confieren un beneficio clinico a pacientes de HCM se pueden extender
a pacientes con otras formas de enfermedad cardiaca que comparten una patofisiologia
similar, con o sin una influencia genética demostrable. Por ejemplo, un tratamiento eficaz
para HCM, mejorando la relajacion ventricular durante la diastole, puede ser eficaz también
en una poblacion mas amplia caracterizada por una disfuncion diastdlica. Los compuestos
de la invencion y sus sales farmacéuticamente aceptables pueden dirigir a diana
especificamente las causas de raiz de los estados o actuar tras otras trayectorias en
direccién descendente. Consecuentemente, los compuestos de la invencidon o sus sales
farmacéuticamente aceptables pueden conferir también una ventaja a pacientes que sufren
un fallo cardiaco diastdlico con una fraccion de eyeccion conservada, enfermedad cardiaca
isquémica, angina de pecho o cardiomiopatia restrictiva. Los compuestos de la invencion o

sus sales farmacéuticamente aceptables pueden favorecer también la remodelacion
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ventricular conveniente de una hipertrofia ventricular izquierda debida a sobrecarga de
volumen o presion; por ejemplo, regurgitacion mitral cronica, estenosis adrtica cronica o
hipertension sistémica cronica; conjuntamente con terapias dirigidas a corregir o aliviar la
causa primaria de la sobrecarga de volumen o presion (reparacion/sustitucion de valvulas,
terapia antihipertensora eficaz). Reduciendo las presiones de relleno ventriculares
izquierdas, los compuestos podrian reducir el riesgo de edema pulmonar y fallo respiratorio.
Al reducir o eliminar la regurgitacion mitral funcional y/o rebajar las presiones auriculares
izquierdas, se puede reducir el riesgo de fibrilacion auricular paroxismal o permanente y
reducir con esto el riego que conllevan las complicaciones tromboembdlicas arteriales que
incluyen, pero sin limitacién, el derrame cerebral embdlico arterial. Al reducir o eliminar la
obstruccion del flujo de salida dinamico y/o ventricular izquierdo estatico, se puede reducir la
probabilidad de necesitar una terapia de reduccion del tabique atrial, ya sea quirurgica o
percutanea, con sus riesgos acompafiados de complicaciones a corto y largo plazo. Los
compuestos o sus sales farmacéuticamente aceptables pueden reducir la gravedad del
estado isquémico cronico asociado con la HCM y reducir asi el riesgo de la muerte cardiaca
repentina (SDC) o su equivalente en pacientes con cardioversores-desfibriladores
implantables (descargas ICD frecuentes y/o repetidas) y/o la necesidad de medicaciones
antiarritmicas potencialmente téxicas. Los compuestos o sales farmacéuticamente
aceptables podrian ser utiles para reducir o eliminar la necesidad de medicaciones
simultaneas con sus toxicidades potenciales acompanadas, interacciones entre farmacos y/o
efectos secundarios. Los compuestos o sales farmacéuticamente aceptables pueden reducir
la fibrosis de miocardio intersticial y/o ralentizar el progreso, detener o invertir la hipertrofia
ventricular izquierda.

Dependiendo de la enfermedad que va a ser tratada y del estado del sujeto, los compuestos
o sales farmacéuticamente aceptables descritos en la presente memoria descriptiva pueden
ser administrados por via oral, parenteral (por ejemplo, intramuscular, intraperitoneal,
intravenosa, ICV, inyeccion o infusion intracisternal, inyeccion subcutanea o implante),
mediante implantacion (por ejemplo, cuando el compuesto o sales farmacéuticamente
aceptables esta acoplado a un dispositivo de endoprotesis), mediante pulverizacion para
inhalacién o vias de administracién nasal, vaginal, rectal, sublingual o tépica y pueden ser
formulados solos o conjuntamente, en formulaciones unitarias de dosificacién adecuadas
que contienen vehiculos no téxicos farmacéuticamente aceptables, adyuvantes y vehiculos
apropiados para cada via de administracion.

En el tratamiento o prevencion de estados que requieren una relajacidon ventricular mejorada

durante la diastole, un nivel de dosificacion apropiado sera generalmente de
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aproximadamente 0,001 a 100 mg por kg de peso corporal del paciente por dia, que puede
ser administrado en dosis unicas o multiples. En algunas realizaciones, el nivel de
dosificacion sera de aproximadamente 0,01 a aproximadamente 25 mg/kg por dia; en
algunas realizaciones, de aproximadamente 0,05 a aproximadamente 10 mg/kg por dia. Un
nivel de dosificacion adecuado puede ser de aproximadamente 0,01 a 25 mg/kg por dia,
aproximadamente 0,05 a 10 mg/kg por dia, o aproximadamente 0,1 a 5 mg/kg por dia.
Dentro de este intervalo la dosificacién puede ser de 0,005 a 0,05, 0,05 a 0,50 0,5 a 5,0
mg/kg por dia. En algunas realizaciones, para una administracion oral, las composiciones se
proporcionan en la forma de comprimidos que contienen 1,0 a 1.000 miligramos del
ingrediente activo, particularmente 1,0, 5,0, 10,0, 15,0, 20,0, 25,0, 50,0, 75,0, 100,0, 150,0,
200,0, 250,0, 300,0, 400,0, 500,0, 600,0, 750,0, 800,0, 900,0, y 1.000,0 miligramos del
ingrediente activo para el ajuste sintomatico de la dosificacion al paciente que va a ser
tratado. Los compuestos o sales farmacéuticamente aceptables pueden ser administrados
en un régimen de 1 a 4 veces por dia, en algunas realizaciones, una o dos veces al dia.

Sin embargo, se entendera que el nivel de dosis especifico y la frecuencia de dosificacion
para cualquier paciente particular se puede variar y dependera de una diversidad de factores
que incluyen la actividad del compuesto especifico o sales farmacéuticamente aceptables
empleado, la estabilidad metabdlica y la duracién de la accién de ese compuesto o sales
farmacéuticamente aceptables, la edad, peso corporal, caracteristicas hereditarias, salud
general, sexo y dieta del sujeto, asi como el modo y tiempo de administracion, ritmo de
excrecion, combinacion de farmacos y la gravedad del estado particular para el sujeto que
experimenta la terapia.

Los compuestos y composiciones proporcionados en la presente memoria descriptiva
pueden ser usados en combinacién con otros farmacos y son usados en el tratamiento,
prevencion, supresion o mejora de enfermedades o estados para los que son Uutiles los
compuestos y composiciones proporcionados en la presente memoria descriptiva. Estos
otros farmacos pueden ser administrados, mediante una via y en una cantidad comunmente
usados para los mismos, de forma simultanea o secuencial con un compuesto o
composicion proporcionado en la presente memoria descriptiva. Cuando un compuesto o
composicion proporcionado en la presente memoria descriptiva es usado de forma
simultanea con uno o mas de otros farmacos, se prefiere una composicion farmacéutica que
contenga estos otros farmacos ademas del compuesto o composicion proporcionado en la
presente memoria descriptiva. Consecuentemente, las composiciones farmacéuticas
proporcionadas en la presente memoria descriptiva incluyen las que contienen también uno

0 mas ingredientes activos o agentes terapéuticos, ademas de un compuesto o composicion
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proporcionado en la presente memoria descriptiva. Los agentes activos adicionales
adecuados incluyen, por ejemplo: terapias que retardan el progreso de un fallo cardiaco o
infra-regulan la estimulacion neurohormonal del corazoén e intentan prevenir la remodelacion
cardiaca (por ejemplo, inhibidores de ACE, bloqueadores de receptores de angiotensina
(ARB), blogqueadores [, antagonistas de receptores de aldosterona o inhibidores
endopeptidasa neural); terapias que mejoran la funcion cardiaca estimulando la
contractilidad cardiaca (por ejemplo, agentes inotrépicos positivos como el agonista [3-
adrenérgico dobutamina o el inhibidor de fosfodiesterasa milrinona); y terapias que reducen
la precarga cardiaca (por ejemplo, diuréticos como furosemida), o la carga posterior (vaso
dilatadores de cualquier clase que incluyen, pero sin limitacion, bloqueadores de canales de
calcio, inhibidores de fosfodiesterasa, antagonistas de receptores de endotelina, inhibidores
de renina o moduladores de miosina de musculos lisos). La relacion en peso del compuesto
proporcionado en la presente memoria descriptiva respecto al segundo ingrediente activo se
puede hacer variar y dependera de la dosis eficaz de cada ingrediente. Generalmente, se
usara una dosis eficaz de cada uno.

VI. Ejemplos

Abreviaturas:

ac: acuoso

BBrs: tribrumuro de boro

CH2Cla: diclorometano

CH3CN: acetonitrilo

CH30H: metanol

DIAD: azodicarboxilato de diisopropilo

DIEA: diisopropil-etilamina

DMF: dimetilformamida

DMSO: dimetil-suféxido

equiv.: equivalentes

EtsN: trietilamina

Et,O: dietil-éter

EtOH: etanol

FeSOa: sulfato ferroso

h: hora(s)

HCI: cloruro de hidrégeno

H2O: agua

K2COgs: carbonato de potasio
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KHSO4: bisulfato de potasio

KNCO: isocianato de potasio

LiBr: bromuro de litio

MgSOs: sulfato de magnesio

ml: mililitro

MW: microondas (reaccion hecha en un reactor de microondas)
NaCl: cloruro de sodio

NaH: hidruro de sodio

NaHCOs: bicarbonato de sodio

NaOEt: etéxido de sodio

NaOH: hidroxido de sodio

NaOMe: metdxido de sodio

Na,SO4: sulfato de sodio

NH.CI: cloruro de amonio

NMP: n-metil-pirrolidinona

pH: -log [H']

POCIs: tricloruro de fosforilo

PPTS: p-toluenosulfonato de piridinio
RP-HPLC: cromatografia liquida a presion elevada de fase inversa
TA: temperatura ambiente

SEMCI: cloruro de 2-(trimetilsilil)etoximetilo
TEBAC: cloruro de trietilbencilamonio

TFA: acido trifluoroacético

THF: tetrahidrofurano

TLC: cromatografia de capa fina

Ejemplo 1. Preparacion de (S)-3-Isopropil-6-((1-feniletil) amino)pirimidino-2,4(1H,3H)-diona.

&7 ©
OCN->'~ J\

CH,Cl,

Compuesto 1.1. Isopropilurea. A una solucion agitada de isopropilamina (15,3 g, 0,258
moles, 1,0 equiv.) en CH2CI, (200 ml) bajo argén a 200 °C se anadi6é gota a gota isocianato
de trimetilsillo (30 g, 0,26 moles, 1,0 equiv.). La mezcla resultante se dejo alcanzar
temperatura ambiente y se agité durante una noche. Después de enfriar a 0 °C, se anadio
gota a gota CH3OH (100 ml). La solucidén resultante se agité durante 2 horas (h) a

temperatura ambiente y seguidamente se concentré bajo presién reducida. El residuo en
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bruto se cristalizé en CH3OH:Et,O (1:20) para proporcionar 15,4 g (58%) del compuesto del
titulo en forma de un sélido blanco. LC/MS: m/z (ES+) 103 (M+H)*.

0
o A
Py #l\ CH2(COOMe); «’J“N

HaN™ N -
2 H NaOMe, MeOH, reflujo Df*”"u‘L*“D
H

Compuesto 1.2. Acido 1-isopropil-barbitirico. A una solucién agitada de 1.1 (14,4 g, 0,14
moles, 1,00 equiv.) en CH3OH (500 ml) se anadieron malonato de dimetilo (19,55 g, 1,148
moles, 1,05 equiv.) y metdxido de sodio (18,9 g, 0,35 moles, 2,50 equiv.). La mezcla
resultante se agité durante una noche a 65 °C. Después de enfriar a temperatura ambiente y
seguidamente a 0 °C, el pH se ajustd cuidadosamente a 3 usando HCI concentrado acuoso.
La mezcla resultante se concentré bajo presiéon reducida. El residuo se recogié en EtOH
(200 ml) y se filtré. El filtrado se concentrd bajo presion reducida y el residuo se purificd por
cromatografia de columna de gel de silice usando CH-CIl,/CH3OH (20:1) como eluyente para
producir 16,8 g (50 %) del compuesto del titulo en forma de un sélido blanco. LC/MS: m/z
(ES+) 171 (M+H)*." "H-RMN (300 MHz, de-DMSO): & 11,19 (s, 1H), 4,83 (m, 1H), 3,58 (s,
2H), 1,32 (d, J = 6. 0 Hz, 6H).

or;ko TEBAC ol | N/&
H

0]

Compuesto 1.3. 6-cloro-3-isopropilpirimidino-2,4(1H,3H)-diona. A un matraz de fondo
redondo de 100 ml que contenia compuesto 1.2 (114 g, 66,99 mmoles, 1,00 equiv.) bajo
argon se anadieron cloruro de trietilbencilamonio (21,3 g, 93,51 mmoles, 1,40 equiv.) y
POCIs (30 ml). La mezcla resultante se agité durante una noche a 50 °C. Después de enfriar
a temperatura ambiente, la mezcla se concentré bajo presion reducida. El residuo se disolvio
en CH.CI, (150 ml) seguido de adicion lenta de H-O (100 ml). Las fases se separaron y la
capa organica se lavo con H2O (100 ml), se secéd con Na>SO4 anhidro y se concentrd bajo
presion reducida. El residuo en bruto se purificé por cromatografia de columna de gel de
silice usando EtOAc/éter de petrdleo (1:1) como eluyente para producir 5,12 g (40%) del
compuesto del titulo en forma de un sélido amarillo claro. "H-RMN (300 MHz, de-DMSQO): &
12,22 (s, 1H), 5,88 (s, 1H), 4,95 (m, 1H), 1,34 (d, J = 6. 0 Hz, 6H).
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Compuesto 1. (S)-3-Isopropil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona. A una
solucion de 6-cloro-3-isopropilpirimidino-2,4(1H,3H)-diona (1.3, 1,0 g, 5,31 mmol) en 1,4-
dioxano (20 ml) se afnadio (S)-a-metilbencilamina (Sigma-Aldrich, 1,43 g, 11,7 mmoles, 2,2
equiv). La mezcla de reaccion se agito a 80 °C durante 24 h. Después de enfriar a
temperatura ambiente, la mezcla se concentré bajo presion reducida. El residuo se recogio
en EtOAc (70 ml) y se lavd con HCI acuoso 1N (2x50 ml) y salmuera (40 ml). La capa
organica se seco Na>SO, anhidro y seguidamente se concentré bajo presion reducida hasta
la mitad del volumen original para producir un precipitado. Se afiadié hexano (20 ml) y la
mezcla se agitd a temperatura ambiente. El sélido resultante se recogio por filtracion, se lavo
con hexano (20 ml) y se seco para producir 1,0 g (69%) del compuesto del titulo en forma de
un solido blanco. LC/MS: m/z (ES+) 274 (M+H)*. 'TH-RMN (400 MHz, de-DMSQ): & 9,77 (s,
1H), 7,32 (m, 4H), 7,24 (m, 1H), 6. 50 (d, J = 6. 8 Hz, 1H), 4,87 (m, 1H), 4,52 (m, 1H), 4,31
(d, J=6. 8 Hz, 1H), 1,37 (m, 3H ), 1,24 (m, 6H). 'H RMN (400 MHz, CDs0D) & ppm 7,39-7,20
(m, 5H), 5,01 (m, 1H), 4,48 (m, 1H), 1,49 (d, J = 6. 7 Hz, 3H), 1,36 (m, 6H).

Ejemplo 2. Preparacion de (S)-5-Fluoro-3-isopropil-6-((1-feniletil)amino)pirimidino-
2,4(1H,3H)-diona (2).

o Cl @)

[

©/\N N/go ?] 2BF, N~ >N"0
H H @|£

A una solucién de 1 (80 mg, 0,293 mmol) en acido acético (2,0 ml) se afiadié selectfluor (104

mg, 0,293 mmoles, 1,0 equiv.). La mezcla se agitdé a temperatura ambiente durante 2 h.
Seguidamente se concentrd bajo presion reducida. El residuo se purificd por cromatografia
de columna de gel de silice, se eluy6é con 0-50% de EtOAc en hexanos para proporcionar 6
mg (7%) del compuesto del titulo en forma de un sdlido blanco. LC/MS: m/z (ES+) 292
(M+H)*. '"H RMN (400 MHz, CD3;0D): & ppm 7,36-7,24 (m, 5H), 5,04-4,97 (m, 1H), 4,94-4,88
(m, 1H), 1,54 (d, J = 8,0 Hz, 3H), 1,39 (m, 6H).

Ejemplo 3. Preparacion de (S)-5-Bromo-3-isopropil-6-((1-feniletil)amino)pirimidino-
2,4(1H,3H)-diona (3).
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A una solucion de 1 (55 mg, 0,201 mmol) en acido acético (1,0 ml) se afadid N-
bromosuccinamida (35 mg, 0,196 mmol). La mezcla se agitdé a temperatura ambiente
durante 1 hora. Seguidamente se concentrd bajo presion reducida. El residuo se purificod por
cromatografia de gel de silice, eluyendo con 0-40% de EtOAc en hexanos para proporcionar
52 mg (74%) del compuesto del titulo en forma de un solido blanco. LC/MS: m/z (ES+) 352.
354 (M+H, modelo de bromo)*. '"H-RMN (400 MHz, CDCl3) & ppm 8,96 (s ancho, 1H), 7,43-
7,28 (m, 5H), 5,28 (d, J = 7,4 Hz, 1H), 5,14 (m, 1H), 4,87 (m, 1H), 1,62 (d, J = 6. 7 Hz, 3H),
1,45-1,39 (m, 6H).

Ejemplo 4. Preparacion de (S)-6-((1-(3-Clorofenil)etil)amino)-5-fluoro-3-isopropilpirimidino-
2,4(1H,3H)-diona.

H,N

0 O
0
0 EtD'/u \H\DEt e
o | X
H N’J\
H

A
M
NaOMe, MeOH, reflujo o =0
Compuesto 4.1. 5-Fluoro-1-isopropilpirimidino-2,4,6(1H,3H,5H)-triona). A un matraz de fondo
redondo de 100 ml que contenia una solucioén de 1.1 (1,31 g, 0,013 moles, 1,00 equiv.) en
CH3OH (15 ml) se anadieron fluoromalonato de dietilo (2,41 g, 0,014 moles, 1,05 equiv.) y
metdxido de sodio (1,74 g, 0,032 moles, 2,50 equiv.). El matraz de la reaccién se equip6 con
un condensador de reflujo y se agité durante 4 h en un bano de aceite calentado a 85 °C. La
reaccion se enfrio a 0 °C y se inactivé con una adicion cuidadosa de HCI concentrado,
ajustando a pH= 2 con la adiciéon de HCI concentrado en exceso. La mezcla de reaccion se
concentrd bajo presion reducida y el residuo resultante se seco durante 18 h bajo alto vacio
para proporcionar 2,65 g del compuesto del titulo (98%). 'H-RMN (400 MHz, CDCls): & ppm
5,53 (d, J = 24,0 Hz, 1H), 4,91 (m, 2H), 1,46 (m, 6H).

o o)
F )\ F J\
O ”/go TEBAC cl | NA
H

O

Compuesto 4.2. 6-Cloro-5-fluoro-3-isopropilpirimidino-2,4(1H,3H)-diona. A un matraz de
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fondo redondo de 100 ml equipado con condensador a reflujo que contenia 4.1 (2,65 g,
0,014 mmoles, 1,00 equiv.) se afadieron cloruro de trietilbencilamonio (4,50 g, 0,019
mmoles, 1,40 equiv) y POCI3 (25 ml). La mezcla de reaccion se agité durante 4 h a 50 °C y
seguidamente se concentré a temperatura ambiente. La mezcla se concentrdé bajo presion
reducida y el residuo resultante se disolvi6 en CH2Cl, (50 ml). Se anadié agua (50 ml)
lentamente y las capas se separaron. La capa organica se lavd una segunda vez con H>O
(100 ml), se secd sobre MgSO4 anhidro y se concentrd bajo presion reducida. El residuo
resultante se purific6 mediante cromatografia rapida (gel de silice, 30% de EtOAc en
hexanos) para producir 2,67 g (93%) del compuesto del titulo en forma de un sélido blanco.
"H-RMN (400 MHz, CDCls): & ppm 5,19-5,05 (m, 2H), 1,48 (d, J=7,04 Hz, 6H).

1 - i Y
FfL J\ ol : - N
N + H
| \©ANH2 DMF, 95°c  Cl A

Compuesto 4. (S)-6-((1-(3-Clorofenil)etil)amino)-5-fluoro-3-isopropilpirimidino-2,4(1H,3H)-

diona. A una solucion de 4.2 (150 mg, 0,70 mmoles, 1 equiv) en DMF (2 ml) contenida en un

Cl

recipiente a presion de paredes pesadas se afnadié (S)-3-cloro-a-metilbencilamina (150 mg,
0,70 mmoles, 1,0 equiv) y una esponja de protones (190 mg, 0,90 moles, 1,25 equiv). El
recipiente a presion se cerré6 herméticamente y la mezcla de reaccidén se calentd a 95 °C
durante 3 h por detras de un protector de explosiones. La mezcla de reaccion se enfrio a
temperatura ambiente y se concentré bajo presion reducida. El residuo resultante se purifico
mediante RP-HPLC preparativa utilizando un dispositivo Shimadzu, Prominence LC-20AP
sistema equipado con una columna Phenomenex Gemini-NX C18 (eluyendo con 10-90% de
CH3CN/H20 en 30 minutos, 20 ml/min (que contenian ambos 0,1% de TFA)). Las fracciones
que contenian compuesto puro se combinaron y se liofilizaron para proporcionar 30 mg
(13%) del compuesto del titulo en forma de un sélido blanco. LC/MS: m/z (ES+) 326 (M+H)".
"H-RMN (400 MHz, CDCls) & ppm 9,47 (s ancho, 1H), 7,35-7,27 (m, 3H), 7,22-7,16 (m, 1H),
5,12 (m, 1H), 4,89 (m, 1H), 4,69 (d, J = 5,9 Hz, 1H), 1,59 (d, J = 6. 7 Hz, 3H), 1,43 (m, 6H).
Ejemplo 5. Preparacion de (S)-6-((1-(3,5-Difluorofenil)etil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona



10

15

20

30

@]
@) S//O >‘\S//
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PPTS, MgSO,’ CH,Cl,
F F

F F
Compuesto 5.1. ((R,E)-N-(3,5-difluorobencilidene)-2-metilpropano-2-sulfinamida. A una
solucion de 3,5-difluorobenzaldehido (1,00 g, 7,04 mmoles, 1,00 equiv) en CH2Cl, (20 ml) se
anadio p-toluenosulfonato de piridinio (0,089 g, 0,35 mmoles, 0,05 equiv), (R)-(+)-2-
metilpropano-2-sulfinamida (0,852 g, 7,03 mmoles, 1,00 equiv) y MgSO. (4,2 g, 35,00
mmoles, 5,00 equiv). La mezcla resultante se agitdé durante 1 noche a temperatura ambiente.
La mezcla de reaccion se filtré y se concentré bajo presion reducida. El residuo resultante se
purific6 mediante cromatografia rapida (gel de silice, 20% de EtOAc en éter de petrdleo)

para proporcionar 500 mg (29%) del compuesto del titulo en forma de un aceite amarillo.

.0 O
s”
A

_N CH3MgBr “

CHZCIZ

Compuesto 5.2. (R)-N-((S)-1-(3,5-difluorofenil)etil)-2-metilpropano-2-sulfinamida. Se anadio
gota a gota bromuro de metil-magnesio (5,17 ml, 3M, 2,00 equiv) a una solucién de 5.1 (1,9
g, 7,75 mmoles, 1,00 equiv) en CH2Cl> (50 ml) a -48 °C. La mezcla de reaccion se calent6 a
temperatura ambiente y se agité durante 1 noche. La reaccién se inactivd cuidadosamente
con una solucion acuosa saturada de NH4CI (20 ml). Las capas se separaron y la capa
acuosa se extrajo adicionalmente con CH2Cl, (3x50 ml). Las capas organicas combinadas
se secaron sobre MgSO, anhidro y se concentraron bajo presion reducida para proporcionar
1,3 g (64%) del compuesto del titulo en forma de un aceite amarillo. '"H RMN (300 MHz,
CDClz): & ppm 6. 92-6. 81 (m, 2H), 6. 75-6. 65 (m, 1H), 4,65-4,55. (m, 1H), 3,46-3,42 (m,
1H), 1,53-1,44 (m, 3H), 1,26-1,22 (m, 9H).

4N HClin 1,4- dioxano

- ==
MeOH |
| =

Compuesto 5.3. Hidrocloruro de (S)-1-(3,5-Difluorofenil)etan-1-amina. A una solucion de 5.2
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(1,3 g, 4,97 mmoles, 1,00 equiv) en CH3OH (10 ml) se afadié HCI 4N en 1,4-dioxano (2,67
ml, 2,00 equiv). La mezcla de reaccion se agité durante 0,5 h a temperatura ambiente y
seguidamente se concentré bajo presién reducida. El residuo resultante se disolvié en
CH3OH (3 ml) y se anadio Et,O (300 ml). El precipitado resultante se aislo por filtracion para
proporcionar 0,80 g (83%) del compuesto del titulo. '"H RMN (300 MHz, D,O): & ppm 6. 98-6.
83 (m, 3H), 4,45-4,38 (m, 1H), 1,51-1,48 (d, J = 6. 9 Hz, 3H).

0
-
v NH. 1) NaOH 1 N A (T
2 -
- F PN
L NT N7 O
f| o 2)puro O H H
I N
F7 >~ F f;* F
Cl- N0
H a3

Compuesto 5. (S)-6-((1-(3,5-Difluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona.
Se disolvio compuesto 5.3 (50 mg, 0,32 mmoles, 1,00 equiv) en NaOH 1N (100 ml) y la
mezcla resultante se agité a 25 °C. Después de 1 h, la mezcla se extrajo con EtOAc (5x10
ml). Las capas organicas combinadas se secaron con Na>SOs anhidro, se filtraron y se
concentraron bajo presion reducida. El residuo resultante y el compuesto 1.3 (35,6 mg, 0,19
mmoles, 0,60 equiv) se combinaron. La mezcla se agitd6 a 100 °C durante 18 h,
seguidamente se enfrid a temperatura ambiente y se concentré bajo presiéon reducida. El
residuo resultante se purific6 mediante RP-HPLC preparativa para proporcionar 28 mg
(29%) del compuesto del titulo en forma de un sdlido blanco apagado. LC/MS: m/z (ES+)
310 (M+H)*. "H-RMN (300 MHz, DMSO-dg): & ppm 9,83 (s, 1H), 7,06-7,12 (m, 3H), 6. 54 (d,
J =6. 6 Hz, 1H), 4,91-4,82 (m, 1H), 4,54-4,46 (m, 1H), 4,30 (m, 1H), 1,34 (d, J = 6. 6 Hz,
3H), 1,22 (d, J = 6. 9 Hz, 6H).

Ejemplo 6. Preparacion de (S)-6-((Ciclopropil(fenil)metil)amino)-3-isopropilpirimidino-

2,4(1H,3H)-diona
O\ >I\S//o S//O
NH, _N

PPTS, MgS0O,’ CH,Cl,

Compuesto 6.1. (R,E)-N-bencilideno-2-metilpropano-2-sulfinamida. EI compuesto del titulo
se preparé de la misma manera que 5.1 con la excepcion de que se usé benzaldehido (5,0

g, 47,12 mmoles, 1,00 equiv) en lugar de 3,5-difluorobenzaldehido para proporcionar 2,8 g
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(28%) del compuesto del compuesto del titulo. . '"H RMN (300 MHz, de-DMSQ): & ppm 8,62
(s, 1H), 7,89-7,87 (m, 2H), 7,55-7,49 (m, 3H), 1,31 (s, 9H).

O _0
S/
P N |>—MgBr A’u, NH
CH20|2
Compuesto 6.2. )-N-((S)-Ciclopropil(fenil)metil)-2-metilpropano-2-sulfinamida. El

compuesto del titulo se prepard usando un protocolo similar al usado para la preparacion de
5.2 con la excepcion de que usaron 6.1 (1,0 g, 4,78 mmoles, 1,00 equiv) y bromuro de
ciclopropil-magnesio (9,6 ml, 1M, 2,00 equiv) en lugar de 5.1 y bromuro de metil-magnesio
para proporcionar 0,5 g (35%) del compuesto del titulo en forma de un aceite amarillo. 'H
RMN (300 MHz, DMSO- ds): & ppm 7,36-7,23 (m, 5H), 3,67-3,51 (m, 2H), 1,31 (m, 10H),
0,85-0,15 (m, 4H).

w

"\.\J ’}O .
(,J\’fhl & NH; Cl
e, MH HCI 4 M en 1.4-dioxano /(

L MeOH T ‘ﬁ
E "

2

Compuesto 6.3. Hidrocloruro de (S)-Ciclopropil(fenil)metanamina. EI compuesto del titulo se
preparo usando un protocolo similar al usado para la preparacion de 5.3 con la excepcion de
que uso6 6.2 (500 mg, 1,69 mmoles, 1,00 equiv) en lugar de 5.2 para proporcionar 220 mg
(88%) del compuesto del titulo en forma de un aceite amarillo. '"H RMN (300 MHz, de-
DMSO): 6 ppm 7,37-7,31 (m, 5H), 3,53 (d, J = 10,0 Hz, 1H), 1,37-1,25 (m, 1H), 0,75-0,55 (m,
1H), 0,53-0,31 (m, 2H), 0,25-0,15 (m, 1H).

M
‘& 1) NaOH 1N i\ )
(]

H5 Gl - /ﬁ 'h\, .
E 2) Dioxano U = H H

L
N
'L“U
Compuesto 6. (S)-6-((Ciclopropil(fenil)metil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona. El

\Lm

I 2}=‘}_£‘J

1.3

compuesto del titulo se preparé usando un procedimiento similar al usado para la
preparacion de 5 con la excepcion de que se uso 6.3 (200 mg, 1,36 mmoles, 1,00 equiv) en

lugar de 5.3 y se utilizd 1,4-dioxano como disolvente. Después de una concentracion bajo
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presion reducida, purificacion usando una HPLC quiral (columna Phenomenex Lux 5
Cellulose-4,2.12*25,5 ym) con una mezcla isocratica de EtOH:hexano (1:4) como eluyente
se proporcionaron 22 mg (5%) del compuesto del titulo en forma de un sélido blanco.
LC/MS: m/z (ES+) 300 (M+H)*. "H-RMN (300 MHz, DMSO-dg) & ppm 9,82 (s, 1H), 7,39-7,25
(m, 5H), 7,25-7,32 (m, 1H), 6. 72 (m, 1H), 4,90 (m, 1H), 4,22 (s, 1H), 3,78 (m, 1H), 1,27 (m,
6H), 1,57 (m, 1H), 0,60 (m, 1H), 0,56-0,32 (m, 2H).

Ejemplo 7. Preparacion de (S)-6-((ciclopropil(3-metoxifenil)metil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona.

ON N
\ o
o 1

Una solucion de 6-cloro-3-isopropilpirimidino-2,4(1H,3H)-diona (1,3. 50 mg, 0,265 mmol),

(¢}
N NMP, 130°C

(S)-ciclopropil-(3-metoxifenil)metilamina (Sigma-Aldrich, 104 mg, 0,587 mmol) y esponja de
protones (85 mg, 0,397 mmol) en NMP (0,5 ml) se agitdé a 130 °C durante 2 h. Después de
enfriar a temperatura ambiente, la mezcla se purific6 mediante RP-HPLC preparativa
(sistema Shimadzu, Prominence LC-20AP equipado con una columna Phenomenex Gemini-
NX C18) eluyendo con 20-90% de CH3CN en H.0 (que contenian ambos 0,1% de TFA). Las
fracciones que contenian compuesto puro se combinaron y se liofilizaron para proporcionar
10 mg (11%) del compuesto del titulo en forma de un sdlido blanco. LC/MS: m/z (ES+) 330
(M+H)*. "H-RMN (400 MHz, CDs0D): & ppm 7,26 (t, J = 7,8 Hz, H), 6. 92-6. 79 (m, 3H), 5,00
(m, 1H), 3,79 (s, 3H), 3,74 (d, J = 8,6 Hz, 1H), 1,36 (d, J = 7,0 Hz, 6H), 1,23-1,13 (m, 1H),
0,68-0,60 (m, 1H), 0,58-0,50 (m, 1H), 0,50-0,42 (m, 1H), 0,41-0,34 (m, 1H).

Ejemplo 8. Preparacion de (S)-6-((Ciclobutil(fenil)metil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona

O
s>

NH 2
EL e S
=0 ppTS, MgSO,’ CH,Cl, Dﬁ j<

Compuesto 8.1. (S,E)-N-(ciclobutilmetileno)-2-metilpropano-2-sulfinamida. A una solucion de

ciclobutano carbaldehido (1,0 g, 11,89 mmoles, 1,00 equiv) en CH2Cl> (10 ml) se afiadieron
p-toluenosulfonato de piridinio (0,143 g, 0,57 mmoles, 0,05 equiv), (S)-(-)-2-metilpropano-2-
sulfinamida (1,22 g, 10,07 mmoles, 0,85 equiv) y sulfato de magnesio (7,14 g, 59,32



10

15

20

34

mmoles, 5,00 equiv). La mezcla resultante se agitdé durante una noche a temperatura
ambiente. La mezcla de reaccion se filtré y se concentré bajo presion reducida. El residuo
resultante se purific6 mediante cromatografia rapida (gel de silice, 30% de EtOAc en éter de
petroleo) para proporcionar 2,0 g (90%) del compuesto del titulo en forma de un sdélido
blanco. '"H RMN (400 MHz, CDCls) & ppm 8,08 (d, J = 10,8 Hz, 1H), 3,36-3,32 (m, 1H), 2,25-
2,16 (m, 4H), 2,03-1,90 (m, 2H), 1,15 (s, 9H).

MgBr
\N'g ©/ - <¥>,C§J
Nt S S

Compuesto 8.2. (S)-N-((S)-ciclobutil(fenil)metil)-2-metilpropano-2-sulfinamida. Se anadio

gota a gota bromuro de fenil-magnesio (3M en Et,0O, 15,3 ml, 2,00 equiv) a una solucion de
8.1 (4,3 g, 22,96 mmoles, 1,00 equiv) en THF (40 ml). La mezcla de reaccién se calentd
durante 3 h a 65 °C. Seguidamente se enfri6 a temperatura ambiente y se inactivo
cuidadosamente con solucidon acuosa saturada de NH4Cl (30 ml). La mezcla resultante se
extrajo con EtOAc (3x30 ml) y las capas organicas combinadas se secaron con Na>SO,
anhidro y se concentraron bajo presién reducida para proporcionar 5,8 g (95%) del
compuesto del titulo en forma de un sélido blanco. "H-RMN (300 MHz, CDCl3) & 7,30-7,21
(m, 5H), 4,23 (d, J = 9,6 Hz, 1H), 2,73-2,68 (m, 1H), 1,95-1,60 (m, 6H), 1,14 (s, 9H).

>|\S¢D 0

|I -
C’ NH HCl 4 M en 1,4-dioxano
I

MeCH =
= | h:;

-

o, _NH:Cl

Compuesto 8.3. Hidrocloruro de (S)-Ciclobutil(fenil)metanamina. El compuesto del titulo se
prepard usando un procedimiento similar al usado para la preparacion 5.3 excepto que se
uso 8.2 (5,8 g, 0,022 moles, 1,00 equiv) en lugar de 5.2 para proporcionar 3,20 g (91%) del
compuesto del titulo en forma de un sodlido blanco. '"H RMN (300 MHz, D,0O): & ppm 7,36-
7,28 (m, 5H), 4,18 (m, 1H), 2,87-2,73 (m, 1H), 2,11-2,01 (m, 1H), 1,90-1,69 (m, 5H).

™ 1) 1N NaOH A~ o
"% . <O
A 2 9 o
(“j' NH3 CI N [’EJ/AN »N/K,D
H H
# cl H'L“C} F
NMP, 130 °C,

esponja de protones

Compuesto 8. (S)-6-((Ciclobutil(fenil)metil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona. Se
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disolvi6 el compuesto 8,3 (0,200 g, 1,24 mmoles, 1,00 equiv) en NaOH 1N (10 ml) y se agité
durante 1 h a 25 °C. La mezcla de reaccién se extrajo con EtOAc (5x10 ml). Las capas
organicas combinadas se secaron sobre Na>SO, anhidro, se filtraron y se concentraron bajo
presion reducida. El residuo resultante se disolvio en NMP y se combiné con 1.3 y esponja
de protones y se calenté como se describié para la preparacion de 7. EI compuesto del titulo
(35 mg, 9%) se aislo en forma de un sdlido blanco. '"H RMN (300 MHz, CD3zOD): & ppm 7,38-
7,26 (m, 5H), 5,08-4,97 (m, 1H), 4,25 (d, J = 6. 9 Hz, 1H), 2,68-2,58 (m, 1H), 2,19-2,13 (m,
1H), 1,98-1,83 (m, 5H), 1,36 (d, J = 6. 9 Hz, 6H).

Ejemplo 9. Preparacion de (S)-6-((1-feniletil)amino)-3-(tetrahidro-2H-piran-4-il)pirimidino-

2,4(1H,3H)-diona
H
HZNO KNCO H,N N
_— "
2 !

Compuesto 9.1. 1-(tetrahidro-2H-piran-4-il)urea. Una mezcla de tetrahidro-2H-piran-4-amina
(5,0 g, 49,4 mmoles, 1,0 equiv) e isocianato de potasio (4,0 g, 49,5 mmoles, 1,0 equiv) se
llevé a reflujo en H,O (50 ml) durante una noche. La reacciéon se enfri6 a temperatura
ambiente y se afiadié NaCl en exceso para ayudar a saturar la capa acuosa. El precipitado
se aislo por filtracion para proporcionar el producto deseado (1,28 g, 8,88 mmol). La capa
acuosa se lavo con EtOAc (3x15 ml) y seguidamente se concentrd y se sometio a destilacion
azeotropica con tolueno (3x100 ml). El sdlido resultante se puso en suspension en
CH3OH:EtOAc 1:4 (100 ml) y se filtré6 un total de cuatro veces. Las fases organicas
combinadas se concentraron bajo presion reducida y se combinaron con el precipitado
aislado para proporcionar 5,01 g (70%) del compuesto del titulo. LC/MS: m/z (ES+) 145
(M+H)*. "H-RMN (400 MHz, DMSO-ds): 8 6. 14 (d, J = 7,5 Hz, 1H), 5,47 (s, 2H), 3,85 (dt, J =
11,6. 3,6 Hz, 2H), 3,65-3,52 (m, 1H), 3,38 (td, J = 11,4. 2,2 Hz, 2H), 1,80-1,72 (m, 2H), 1,42-
1,27 (m, 2H).

o 0 o f\D
H
H?N~TN~© ETGJ\/LI\DET - /’lI\N \/J
O o NaOEt, EtOH, reflujo D%H’J%D

Compuesto 9.2. 1-(tetrahidro-2H-piran-4-il)pirimidino-2,4,6(1H,3H,5H)-triona. Se disolvié
compuesto 9.1 (2,8 g, 19,4 mmol) en EtOH (30 ml) y malonato de dietilo (2,45 ml, 21,4
mmoles, 1,1 equiv) y se afiadié NaOEt (7,55 ml, 23,3 mmoles, 1,2 equiv). La reaccion se

agité a 85 °C durante una noche y seguidamente se enfri6 a temperatura ambiente. La
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mezcla de reaccion se diluyé con H2O (5 ml) y se afiadio KHSO4 en exceso para saturar la
capa acuosa. La mezcla de reaccién se extrajo con EtOAc (3x15 ml). Las capas organicas
combinadas se secaron con MgSOs anhidro, se filtraron y se concentraron bajo presion
reducida. El residuo resultante se purificé mediante cromatografia rapida (gel de silice, O-
25% de CH3OH en CHCl,) para proporcionar 1,57 g de una mezcla que contenia el

compuesto del titulo que se us6 sin purificacion adicional. LC/MS: m/z (ES-) 211 (M-H).

ﬁN POCI, /f‘\N
CH.CN
o Nko s Cl Hko

H
Compuesto 9.3. 6-cloro-3-(tetrahidro-2H-piran-4-il)pirimidino-2,4(1H,3H)-diona. A una
solucién de 9.2 (1,57 g, 7,4 mmoles, 1 equiv) en CH3CN (15 ml) se afiadié POCIs (0,551 ml,
5,9 mmoles, 0,8 equiv). La mezcla de reaccidén se agité a 80 °C durante una noche. Se
afnadié una parte alicuota adicional de POCIs (0,4 equiv) y la mezcla de reaccién se agité a
80 °C durante 3 h. Se anadieron partes alicuotas adicionales de POCI; (0,4 equiv) después
de 3 hy 5 h de agitacién a 80 °C. La mezcla de reaccién seguidamente se agité a 90 °C
durante 1 h. La reaccion se enfrié a temperatura ambiente, se concentrd, se removié con
Et.O (15 ml) y se sometié a decantacion. El residuo resultante se aclaré con Et2O (15 ml) y
se sedimentd hasta que el Et;O se sedimenté transparente. El residuo resultante se puso
cuidadosamente en suspension en CH3OH (10 ml) y se filtrd. El filtrado se concentrd para
obtener una mezcla de material de partida y el compuesto del titulo (~85% puro, 1,6 g).
LC/MS: m/z (ES-) 229 (M-H).

: gy

g (3 O 2 3

) S ~
- i = M -
M - E /[

,-"E _,,J\\\\D puro, 90°C Uij/na._H ‘H.AEO

Compuesto 9.  (S)-6-((1-feniletil)amino)-3-(tetrahidro-2H-piran-4-il)pirimidino-2,4(1H,3H)-
diona. Una mezcla de 9.3 (0,15 g, 0,65 mmoles, 1 equiv) y (S)-(-)-a-metilbencilamina (470

Cl

Iz

mg, 3,88 mmoles, 6,0 equiv) se agité durante una noche a 90 °C. La mezcla de reaccion se
enfrio6 a temperatura ambiente y el residuo resultante se purific6 mediante RP-HPLC
preparativa (0-40% de CH3CN en H2O en 30 minutos) seguido de una segunda purificacion
en una placa de TLC preparatoria (200 ym) (7% de CH3OH en CHCI) para proporcionar 23
mg (11%) del compuesto del titulo. LC/MS: m/z (ES+) 316 (M+H)*. '"H RMN (400 MHz,
DMSO-ds): & ppm 10,23 (s, 1H), 7,40-7,32 (m, 4H), 7,31-7,17 (m, 1H), 6. 93 (s, 1H), 4,84-
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4,71 (m, 1H), 4,56-4,43 (m, 1H), 4,35 (s, 1H), 3,93-3,78 (m, 2H), 3,28 (t, J = 12,1 Hz, 2H),
2,63-2,39 (m, 2H), 1,40 (d, J = 6. 7 Hz, 3H), 1,35-1,16 (m, 2H).

Ejemplo 10. Preparacion de de (S)-6-((1-(3-metoxifenil)etil)amino)-3-(tetrahidro-2H-piran-4-
ilpirimidino-2,4(1H,3H)-diona (10).

o /@ B} {PrOH:H,0 O /OD
: 4:1 _ N
N 0 .
| + ~ NH,, 5 > : /fj\
mr:/go 120°c, 2h /O\©/\H H/&o
H

A una solucion de 9.3 (0,58 g, 0,25 mmol) en una mezcla de 2-propanol y H,O (4:1, 1 ml) se
anadié (S)-1-(3-metoxifenil)-etilamina (0,113 g, 0,75 mmoles, 3,0 equiv). La mezcla de
reaccion se calenté a 120 °C durante 2 h. Después de enfriar, la mezcla de reaccion se
concentré bajo presion reducida, se disolvio en CH3OH y se filtr6. El filtrado se purifico
mediante RP-HPLC preparativa (20-100% de CH3CN en H>O en 40 minutos a 25 ml/minuto)
para proporcionar 18 mg (21%) del compuesto del titulo en forma de un sdlido blanco
apagado. . LC/MS: m/z (ES+) 346 (M+H)*. 'H RMN (400 MHz, acetona-ds) & 8,90 (s, 1H),
7,15 (dd, J = 8,3. 8,1 Hz, 1H), 6. 88 (s, 1H), 6. 86 (d, J = 8,3 Hz, 1H), 6. 68 (d, J = 8,1 Hz,
1H), 6. 15 (s, 1H), 4,74 (m, 1H), 4,48 (m, 1H), 4,35 (s, 1H), 3,82 (m, 2H), 3,68 (s, 3H), 3,2 (m,
2H), 2,55 (m, 2H) 1,44 (d, J = 6. 6 Hz, 3H) , 1,15 (m, 2H).

Ejemplo 11. Preparacion de 6-(((S)-1-feniletil)amino)-3-(tetrahidrofuran-3-il)pirimidino-
2,4(1H,3H)-diona.

o O
| NH  SEMCI, LiBr ﬁNH
o N/go NaH,NMP Nko
H SEM

Compuesto 11.1. 6-cloro-1-((2-(trimetilsilil)etoxi)metil)pirimidino-2,4(1H,3H)-diona. A una
mezcla de 6-cloro-uracilo (3,0 g, 20,47 mmoles, 1,00 equiv) y LiBr (1,78 g, 20,5 mmoles,
1,00 equiv) en NMP (70 ml) a 0 °C se afadio NaH (dispersion al 60% en aceite mineral, 0,82
g, 20,5 mmoles, 1,00 equiv). La mezcla de reaccién se agité a 0 °C durante 10 minutos y se
anadié lentamente cloruro de 2-(trimetilsilil)etoximetilo (3,75 g, 22,5 mmoles, 1,1 equiv) a
través de un embudo de adicion. La mezcla de reaccion se agitdé durante una noche a
temperatura ambiente y seguidamente se diluyd con EtOAc (150 ml). La mezcla se lavé con
una solucién acuosa saturada de NH4Cl (50 ml), NaHCOs; acuoso saturado (50 ml) y
salmuera (50 ml). La capa organica se seco con Na>xSQO; y se concentrd bajo reducida para

proporcionar 3,2 g (57%) del compuesto del titulo en forma de un sélido blanco. LC/MS: m/z
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(ES+) 299 (M+Na)*. 'H RMN (400 MHz, CDCls): 5 ppm 9,00-8,80 (br-s, 1H), 5,95 (s, 1H),
5,45 (s, 2H)), 3,63 (t, J = 7,0 Hz, 2H), 1,48 (t, J = 7,0 Hz, 2H), 0,01 (s, 9H).

o
o
/fJ\NH D—OH rj\ /[(} @
oo PPhg, DIAD A K
SEM /L>

$EM éEM

Compuesto  11.2.  6-cloro-3-(tetrahidrofuran-3-il)-1-((2-(trimetilsilil)etoxi)metil)pirimidino-
2,4(1H,3H)-diona. A una soluciéon de 11.1 (277 mg, 1,0 mmoles, 1,00 equiv), 3-
hidroxitetrahidrofurano (106 mg, 1,2 mmoles, 1,2 equiv) y trifenilfosfina (320 mg, 1,2 mmoles,
1,2 equiv) en THF (7,5 ml) a 0 °C se anadié azodicarboxilato de diisopropilo (0,240 g, 1,2
mmoles, 1,2 equiv) gota a gota. La mezcla de reaccion se agité a temperatura ambiente
durante 30 minutos. La mezcla de reaccién se concentrd bajo presion reducida y el residuo
resultante se purific6 mediante RP-HPLC preparativa (2-100% de CH3CN en H,O) con 0,1%
de tampdn de acido férmico en 40 minutos a 25 ml/min, para proporcionar 102 mg (29%) del
compuesto del titulo. LC/MS: m/z (ES+) 347 (M+H)*. 'H RMN (400 MHz, CDCls) & 5,92 (s,
1H), 5,58 (m, 1H), 5,41(s, 2H), 4,20 (m, 1H), 4,00-3,85 (m, 3H), 3,65 (t, J = 7,0 Hz, 2H), 2,35-
2,20 (m, 1H), 2,20-2,08 (m, 1H), 0,95 (t, 2H), 0,01 (s, 9H); *C RMN (CDCls) d 160,7, 150,7,
145,6. 102,0, 74,8, 68,7, 67,9, 67,5. 51,9, 28,7, 18,0, 0,0.

0 O o o)
’/E%LN/[:J> TFA ‘/E%KN/[:/>
Cl N/go Cl | N/go
SEM H

Compuesto 11.3. 6-cloro-3-(tetrahidrofuran-3-il)pirimidino-2,4(1H,3H)-diona. Se disolvid
compuesto 11.2 (0,50 g, 1,4 mmoles, 1,0 equiv) en acido trifluoroacético (1 ml). La mezcla
de reaccidn se agitdé a temperatura ambiente 30 minutos y seguidamente se concentré bajo
presion reducida. El residuo resultante se purific6 mediante RP-HPLC preparativa (10% de
CH3CN en H20 en 40 minutos a 25 ml/minuto para proporcionar 300 mg (96%) del
compuesto del titulo en forma de un sdlido blanco. LC/MS: m/z (ES+) 217 (M+H)*. '"H RMN
(400 MHz, DMSO-ds): & ppm 5,90 (s, 1H), 5,35 (m, 1H), 4,00 (m, 1H), 3,85-3,68 (m, 3H),
2,20 (m, 1H), 2,01 (m, 1H).
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Compuesto 11. 6-(((S)-1-feniletil)amino)-3-(tetrahidrofuran-3-il)pirimidino-2,4(1H,3H)-diona.

El compuesto del titulo se prepar6 usando un procedimiento similar al usado para la

preparacion de 9 excepto que se uso 11.3 (22 mg, 0,10 mmoles, 1,00 equiv) en lugar de 9.3
para proporcionar 15 mg (50%) del compuesto del titulo en forma de un sdlido blanco.
LC/MS: m/z (ES+) 302 (M+H)*. '"H RMN (400 MHz, CDCl3): & ppm 10,50 (1H), 7,50-7,20 (m,
5H), 5,90 (m, 1H), 5,60 (m, 1H), 4,78 (m, 1H), 4,45 (s, 1H), 4,20 (m, 1H), 4,05-3,90 (m, 2H),
3,90-3,80 (m, 1H), 2,45-2,10 (m, 2H), 1,55 (d, J = 6. 7 Hz, 3H).

Ejemplo 12. Preparacion de (S)-3-(1-(metilsulfonil)piperidin-4-il)-6-(1-
feniletilamino)pirimidino-2,4(1H,3H)-diona.

O/NHZ PhCONCO j\ j\ NBoc
N —
Boc Ph NN

Compuesto 12.1. 4-(3-Benzoilureido)piperidino-1-carboxilato de terc-butilo. A una solucion
de isocianato de benzoilo (4,8 g, 32,6 mmol) en CH2Cl> (180 ml) a 0 °C se anadi6é 4-amino-1-
N-boc-piperidina (6,0 g, 30 mmol). La mezcla de reaccion se agitdé a temperatura ambiente
durante 4 h y se concentro. El residuo se tratdé EtoO (100 ml). El precipitado se filtré y se lavo
con Et,O para producir 5,70 g (55%) del compuesto del titulo en forma de un sdélido blanco.
LC/MS: m/z (ES+) 337 (M+H)*.

o O
Ph)J\NJ\N
H H

NBoc NaOH BocN

0]

MeOH/H,0 N™ "NH,

Compuesto 12.2. 4-Ureidopiperidino-1-carboxilato de terc-butilo. A una mezcla de 12.1 (5,60
g, 16,1 mmol) en CH3OH (70 ml) y H,O (70 ml) se afiadié hidroxido de sodio (11,6 g, 290
mmol) por partes. La mezcla de reaccion se agitd a temperatura ambiente durante una
noche y seguidamente se llevé a reflujo durante 1 h. La mezcla se enfri6 a temperatura
ambiente y se concentrd bajo presion reducida para separar CH3zOH. El precipitado se filtro,
se lavo con H20 y se seco para producir 3,2 g (82%) del compuesto del titulo en forma de un
solido blanco. LC/MS: m/z (ES+) 266 (M+Na)"*.
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Compuesto 12.3. 4-(2,4,6-Trioxo-tetrahidropirimidin-1(2H)-il)piperidino-1-carboxilato de terc-
butilo. A una mezcla de 12.2 (3,63 g, 14,9 mmol), malonato de dietilo (2,6 ml, 16,5 mmoles,
1,1 equiv) y etanol anhidro (60 ml) se afadi6 NaOEt (21% en EtOH, 6,6 ml, 17,7 mmoles,
1,2 equiv). La mezcla se llevo a reflujo durante 14 h y se concentroé. El residuo se recogio en
H20 (15 ml) y se lavo con EtOAc (2x30 ml). La capa acuosa se separé y se ajusté a pH =5
con HCI concentrado. El precipitado se filtro, se lavo con H2O y se seco para proporcionar
3,70 g (80%) del compuesto del titulo en forma de un sdlido blanco apagado. LC/MS: m/z
(ES+) 334 (M+Na)".

H,O
) Nko ?

Compuesto 12.4. 6-cloro-3-(piperidin-4-il)pirimidino-2,4(1H,3H)-diona. A una mezcla de 12.3
(2,55 g, 8,19 mmol) y POCIz (10 ml, 100,65 mmol) se afiadié H>O (0,41 ml, 22,78 mmol) gota

a gota. La mezcla se agitd a 120 °C durante 30 minutos y seguidamente se concentro. El

o) /Ousoc o) /O\JH
N POCI N
ﬁ woo [
Cl H 0

residuo se recogié cuidadosamente en agua con hielo (20 g). A la mezcla se afiadié KoCOs3
(~8,0 g) por partes hasta que el pH era ~7. El precipitado se filtrd, se lavé con H2O (20 ml) y
EtOAc (50 ml). El material resultante se secé para producir 1,45 g (77%) del compuesto del
titulo en forma de un solido blanco apagado. LC/MS: m/z (ES+) 230 (M+H)*.

0
o} /O\IH 0 NI
|
o H/&O EGN, CHCl, Hko

Compuesto 12.5. 6-Cloro-3-(1-(metilsulfonil)piperidin-4-il)pirimidino-2,4(1H,3H)-diona. A una
mezcla de 12.4 (380 mg, 1,65 mmoles, 1,0 equiv) y CH2Cl, (8 ml) se anadié EtsN (0,70 ml,
4,95 mmoles, 3 equiv) y cloruro de metanosulfonilo (0,23 ml, 2,5 mmoles, 1,5 equiv). La
mezcla se agitd a temperatura ambiente durante 2 h y seguidamente inactivé con H-0 (3 ml)
para producir un precipitado. El precipitado se filtré y se lavd con CH2Cl, (3x3 ml). El filtrado
se concentré hasta ~1,5 ml. La filtracion de un segundo precipitado estuvo seguida de un
lavado con HO (2x1 ml) y CHxCl> (3x2 ml). Los precipitados se combinaron para

proporcionar 320 mg (63%) del compuesto del titulo en forma de un sélido blanco apagado.
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LC/MS: m/z (ES+) 308 (M+H)*.
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Compuesto 12. (S)-3-(1-(metilsulfonil)piperidin-4-il)-6-(1-feniletilamino)pirimidino-2,4(1H,3H)-
diona. Una mezcla de 12.5 (20 mg, 0,065 mmol) y (S)-a-metilbencilamina (180 mg, 1,5
mmoles, 23 equiv) se agitd a 125 °C durante 1 h. La mezcla se concentrd bajo presion
reducida, se disolvio en CH3:OH y se filtré. El filtrado se purific6 usando RP-HPLC
preparativa eluyendo con un gradiente lineal de 20% a 100% de CH3CN en H>O (tampédn de
acido férmico al 0,1%) durante 40 minutos para proporcionar 16 mg (63%) del compuesto
del titulo en forma de un sélido blanco apagado. LC/MS: m/z (ES+) 393 (M+H)*. "H-RMN
(400 MHz, DMSO-dg): & ppm 9,40 (s ancho, 1H), 7,35-7,25 (m, 4H), 7,15 (m, 1H), 6. 55 (s,
1H), 4,58 (m, 1H), 4,42 (m, 1H), 4,30 (s, 1H), 3,52 (m, 2H), 2,79 (s, 3H), 2,70 -2,62 (m, 2H),
2,50-2,48 (m, 2H), 1,48-1,38 (m, 2H), 1,32 (d, J = 6. 8 Hz, 3H).

Ejemplo 13. Preparacion de (S)-4-(2,6-dioxo-4-(1-feniletilamino)-2,3-dihidropirimidin-1(6H)-

il)piperidino-1-carboxilato de metilo

o)
NH
NS : e
ﬁN MeOCOCI N
e
Cl N/go Et,N. CH.CI | PN
H 3N, 2Cl Cl N (@)

Compuesto 13.1. 4-(4-Cloro-2,6-dioxo-2,3-dihidropirimidin-1(6H)-il)piperidino-1-carboxilato
de metilo. A una mezcla de 12.4 (115 mg, 0,5 mmoles, 1,0 equiv) y CH2Clz (2 ml) se afnadio
EtsN (0,14 ml, 1,5 mmoles, 3,0 equiv) seguido de cloroformiato de metilo (95 mg, 1,0
mmoles, 2,0 equiv). La mezcla se agité a temperatura ambiente durante 1 h, se diluyé con
CHxCI2 (8 ml), se lavé con una solucion acuosa saturada de NaHCOs (1 ml), H2O (1 ml),
salmuera (1 ml), se secé con Na;SO4 anhidro y se concentré para producir 105 mg (73%) de
un sélido blanco apagado. LC/MS: m/z (ES+) 288 (M+H)".
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Compuesto 13. (S)-4-(2,6-dioxo-4-(1-feniletilamino)-2,3-dihidropirimidin-1(6H)-il)piperidino-1-
carboxilato de metilo. Una mezcla de 13.1 (58 mg, 0,20 mmol) y (S)-a-metilbencilamina (240
mg, 1,5 mmol) se agité a 120 °C durante 0,5 h. El compuesto del titulo se prepar6 usando un
procedimiento similar al usado para la preparacion de 9 para proporcionar 40 mg (63%) del
compuesto del titulo en forma de un sélido blanco apagado. LC/MS: m/z (ES+) 373 (M+H)".
'"H-RMN (400 MHz, CDCls): & ppm 9,85 (s, 1H), 7,29-7,15 (m, 5H), 5,75 (s ancho, 1), 4,80
(m, 1H), 4,60 (s, 1H), 4,35 (m, 1H), 4,20 - 4,00 (m, 2H), 3,58 (s, 3H), 2,80 - 2,70 (m, 2H),
2,46 (m, 2H), 1,50 (m, 2H), 1,38 (d, J = 6. 7 Hz, 3H).

Ejemplo 14. Preparacion de 3-(R)-sec-butil-6-((S)-1-(3-metoxifenil)etilamino)pirimidino-
2,4(1H,3H)-diona.

o) 1) CH,Cl,

NH, 2) NaOH, MeOH, H,0 NH, -
J NCO - A
+ O H/\/

Compuesto 14.1. (R)-1-sec-butilurea. Se disolvié isocianato de benzoilo (5,36 g, 36,5

mmoles, 1,05 equiv) en CH2Cl» (20 ml) y se enfrié a 0 °C en un bafo con hielo. Se afadio
cuidadosamente (R)-butan-2-amina (2,54 g, 34,7 mmoles, 1 equiv) en CH.Cl, (10 ml)
mientras se agitaba. La mezcla se dejo agitar durante 3 h a temperatura ambiente. Después
de que la reaccion se estimé completada, la mezcla se concentré. El residuo se puso en
suspension en Et,O (20 ml) y se filtrd. El solido se recogié en una mezcla 1:1 de CH3OH y
H>O (200 ml) seguido de la adicién de NaOH (6,9 g, 174 mmoles, 5 equiv). La reaccién se
agité durante una noche a temperatura ambiente. El CH3OH se evaporé de la solucién y el
precipitado resultante (1,66 g, 39%) se recogi6. LC/MS: m/z (ES+) 117 (M+H)".

o -

NH, - CHy(C020Et), :
POy NaOEt N

o~ N EtOH . PN
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Compuesto 14.2. (R)-1-sec-butilpirimidino-2,4,6(1H,3H,5H)-triona. Se disolvid6 compuesto
14.1 (1,66 g, 14,3 mmoles, 1,0 equiv) en EtOH (10 ml) y se afiadieron malonato de dietilo

(1,8 ml, 15,7 mmoles, 1,1 equiv) y NaOEt (5,6 ml, 17,1 mmoles, 1,2 equiv). La reaccion se
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agitoé a 80 °C durante 2 h y seguidamente se enfrio a temperatura ambiente. Se afiadié agua
(20 ml) y seguidamente se separé EtOH por evaporacion. Se afiadio KHSO4 (exceso) para
saturar la capa acuosa que seguidamente se extrajo con EtOAc. Las fases organicas
combinadas se secaron con MgSO4 anhidro y se concentraron para producir 1,6 g (61%) del
compuesto del titulo en forma de un residuo en bruto que se uso sin purificacion adicional.
LC/MS: m/z (ES-) 183 (M-H).

o - o =
ﬁN/\/ POCI, | /N!\/
0 N/go MeCN Cl ” 0
H

Compuesto 14.3. (R)-3-sec-butil-6-cloropirimidino-2,4(1H,3H)-diona. Una mezcla de 14.2
(1,6 g, 8,7 mmoles, 1 equiv) y POCIsz (648 pl, 7,0 mmoles, 0,8 equiv) en CH3CN (10 ml) se
agité a 90 °C durante 2 h. Se afnadié POCIs adicional (0,8 equiv) y se agité a 90 °C durante
3 h. La reaccion se enfridé a temperatura ambiente, se inactivd cuidadosamente con CH3;OH
(10 ml), se agité durante 30 minutos y se purific6 con HPLC de fase normal, 0-25% de
CH3OH/CH2Cl, seguido de barrido con CHsOH. El producto y el material de partida se
eluyeron conjuntamente. La mezcla se concentrd, el residuo se recogié en CH3CN (10 ml) y
se anadio POCI; (648 pl). La reaccion se agité a 90 °C durante 3 h y seguidamente se enfrio
a temperatura ambiente. La reaccion se inactivd cuidadosamente con CH3zOH (10 ml) y se
agitdé durante 30 minutos. La mezcla de reaccion se purificd mediante HPLC de fase normal
con condiciones previas, se concentré y se seco bajo vacio para producir 450 mg (32%) del
compuesto del titulo en forma de un sélido blanco apagado. LC/MS: m/z (ES-) 201 (M-H).

o -

N H
/ka - © o
(0]

Cl N/g

N~ °N
ISR
H

Compuesto 14. 3(R)-sec-butil-6-((S)-1-(3-metoxifenil)etilamino)pirimidino-2,4(1H,3H)-diona.

Una mezcla de 14.3 (150 mg, 0,74 mmoles, 1,0 equiv) en (S)-1-(3-metoxifenil)etanamina

pura (400 ul) se agité durante una noche a 90 °C. La reaccion se purificé usando RP-HPLC
preparativa en un sistema Agilent con un gradiente de 0-40% de CHsCN en H>O durante 45
minutos para producir 13 mg (6%) del compuesto del titulo en forma de un sdlido blanco
apagado. 'H-RMN (400 MHz, DMSO-ds): d ppm 9,79 (s, 1H), 7,28 (t, J = 8,1 Hz, 1H), 6. 94-
6. 88 (m, 2H), 6. 84 (dd, J = 8,2. 1,7 Hz, 1H), 6. 51 (d, J = 6. 4 Hz, 1H), 4,72-4,59 (m, 1H),
4,47 (m, 1H), 4,35 (s, 1H), 3,76 (s, 3H), 1,98-1,84 (m, 1H), 1,61 (m, 1H), 1,39 (d, J = 6. 7 Hz,
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3H), 1,25 (d, J = 6. 9 Hz, 3H), 0,70 (t, J = 7,4 Hz, 3H).
Ejemplo 15. Preparacion de (S)-6-(1-feniletilamino)-3-(piridin-3-il)pirimidino-2,4(1H,3H)-
diona.

1) DCM

A NH, j\ 2) NaOH, MeOH, H,0 a
| + Ph” >NCO > CL

N

Compuesto 15.1. 1-(piridin-3-il)urea. Se recogio isocianato de benzoilo (3,28 g, 22,3 mmoles,
1,05 equiv) en CHxCl> (30 ml) y se enfrié a -100 °C. Se afadié piridin-3-amina (2 g, 21,2
mmoles, 1 equiv) por partes mientras se agitaba. La mezcla se dej6 agitar durante 3 h a
temperatura ambiente. Después de que la reaccion se estimé completada, se concentré y se
recogié en una mezcla 1:1 de CHzOH y H20 (100 ml) seguido de la adicion de NaOH (4,25 g,
106,3 mmoles, 5 equiv). La reaccion se dejé agitar durante una noche a temperatura
ambiente, se concentré hasta sequedad y se sometié a destilacion azeotrdpica tres veces
con tolueno. Se afadié una mezcla de 10% de CH3OH en EtOAc (100 ml) al soélido y se
agitdé durante 10 minutos seguido de filtracion. El sélido se puso en suspension y se filtré dos
veces adicionales. Los filtrados combinados se filtraron una vez mas para separar
cualesquiera solidos que pasaran a través del filiro y se concentraron. El residuo se triturd
con EtOAc (5 ml) y se sec6 bajo vacio para producir 3,5 g de material en bruto (sélido blanco

apagado) que se utilizé sin purificacion adicional. LC/MS: m/z (ES+) 138 (M+H)*.

N
(@) -z
CHy(C0O20Et), |
@\ o) NaOEt . ﬁN X
N EtOH o

Compuesto 15.2. 1-(piridin-3-il)pirimidino-2,4,6(1H,3H,5H)-triona. Se recogié compuesto 15.1
(3,0 g, 21,8 mmoles, 1,0 equiv) en EtOH (20 ml) seguido de la adicion de malonato de dietilo
(2,75 ml, 24,1 mmoles, 1,1 equiv) y NaOEt (8,5 ml, 26,3 mmoles, 1,2 equiv). La reaccion se
agité a 85 °C durante una noche y seguidamente se enfrid a temperatura ambiente. Se
anadi6 lentamente agua (100 ml) seguido de una adicion cuidadosa de bicarbonato de sodio
(8 g). La mezcla resultante se lavo tres veces con EtOAc. La capa acuosa se concentrd
hasta 50 ml y se afiadié CH3OH (150 ml). El precipitado se separ6 por filtracion y el filtrado
se concentro. El residuo resultante se purificé por cromatografia rapida (gel de silice, 0-25%
CH3OH/CH2Cl,) para proporcionar 1,70 g (38%) del compuesto del titulo en forma de un
solido amarillento claro. LC/MS: m/z (ES+) 206 (M+H)".
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Compuesto 15.3. 6-cloro-3-(piridin-3-il)pirimidino-2,4(1H,3H)-diona. Una mezcla de 15.2 (700
mg, 3,41 mmoles, 1,0 equiv) y POCI; (255 pl, 2,7 mmoles, 0,8 equiv) en CH3CN (10 ml) se
agitdé a 90 °C durante 2 h. Se afnadio POCI; adicional (0,8 equiv) y se continud la agitacion a
90 °C durante 2 h. Se anadié POCI; adicional (1,6 equiv) seguido de una adicién cuidadosa
de H2O (150 pl, 2,5 equiv). La reaccion se agité durante una noche a 90 °C. Después de
enfriar a temperatura ambiente, la mezcla se filtré y el sélido se lavé cuidadosamente con
CH3OH (1 ml). Se afadié acetato de etilo al filtrado y el precipitado resultante se recogio por

filtracion y se secé bajo vacié para producir 230 mg (30%) del compuesto del titulo en forma
de un solido amarillento claro. LC/MS: m/z (ES+) 224 (M+H)*.
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Compuesto  15.  (S)-6-(1-feniletilamino)-3-(piridin-3-il)pirimidino-2,4(1H,3H)-diona.  Una
mezcla de 15.3 (100 mg, 0,45 mmoles, 1 equiv) en (S)-(-)-a-metilbencilamina pura (500 pl)
se agité durante una noche a 100 °C. Después de enfriar, la reaccién se purificod usando RP-
HPLC preparativa en un sistema Agilent con un gradiente de 0-40% de CHsCN en HO
durante 45 minutos, seguido de una segunda purificacion en una placa de TLC preparatoria
(2.000 ym) con 7% de CH3OH/CHCl, para producir 39,5 mg (28%) del compuesto del titulo.
LC/MS: m/z (ES+) 309 (M+H)*. "H-RMN (400 MHz, DMSO-ds): & ppm 11,15 (s, 1H), 8,49
(dd, J = 4,8, 1,4 Hz, 1H), 8,34 (d, J = 2,4 Hz, 1H), 7,65-7,58 (m, 1H), 7,44 (dd, J = 8,1. 4,8
Hz, 1H), 7,37 (m, 5H), 7,26 (m, 1H), 4,61-4,53 (m, 1H), 4,48 (s, 1H), 1,39 (d, J = 6. 8 Hz,
3H).

Ejemplo 16. Preparacion de (S)-3-(Isoxazol-3-il)-6-(1-feniletilamino)pirimidino-2,4(1H,3H)-
diona (16).

El compuesto del titulo se prepar6é usando procedimientos similares a los usados para la
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preparacion de compuesto 15 con la excepcion de que se uso isoxazol-3-amina en lugar de
piridin-3-amina. LC/MS: m/z (ES+) 299 (M+H)*. "H-RMN (400 MHz, DMSO-ds): & ppm 8,96
(s, 1H), 7,38 (d, J = 3,9 Hz, 4H), 7,28 (dd, J = 8,4. 4,3 Hz, 2H), 7,10 (s, 1H), 6. 63 (s, 1H),
4,74-4,52 (m, 1H), 4,48 (s, 1H), 1,44 (d, J = 6. 6 Hz, 3H).

Ejemplo 17. Preparacion de (S)-6-((1-(3-(1H-pirazol-1-il)fenil)etil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona (17).

(@]

El compuesto del titulo se preparé mediante acoplamiento de Ullman (P.E. Fanta. "The
Ullmann Synthesis of Biaryls". Synthesis, 1974, 9-21) de 35 con 1H-pirazol en presencia de
yoduro de cobre, carbonato de cesio y trans-N,N’-dimetilciclohexano-1,2-diamina. LC/MS:
m/z (ES+) 340 (M+H)*. '"H-RMN (400 MHz, CDsOD): & ppm 8,26 (s, 1H), 7,70 (m, 2H), 7,66
(m, 1H), 7,51 (m, 1H), 7,34 (m, 1H), 6. 55 (s, 1H), 5,05 (m, 1H), 4,62 (m, 1H), 1,58 (d, J = 6.
8 Hz, 3H), 1,37 (m, 6H).

Ejemplo 18. Preparacion de compuestos de pirimidino-diona adicionales

Los compuestos de la Tabla 1 se prepararon segun los ejemplos anteriormente descritos.

Tabla 1. Compuestos y datos analiticos

Compuesto n°
Peso observado y/o
Estructura - IH RMN
Ejemplo de ref.
0 274 (M+H)*

fJ\NJ\ 19R "H-RMN (400 MHz, CDsOD): & ppm 7,42

N | Nko ---- - 7,22 (m, 5H), 5,06 - 4,94 (m, 1H), 4,49

H H 1 (m, 1H), 1,49 (d, J = 7,0 Hz, 3H), 1,36

(m, 6H).
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Estructura

Compuesto n°

Ejemplo de ref.

Peso observado y/o
'H RMN

/OO/LH/EZLJO\

20R

304 (M+H)*
'H-RMN (400 MHz, CDClz): & ppm
10,39 (s ancho, 1H), 7,29 - 7,23 (m, 1H),
6.88 - 6. 79 (m, 3H), 5,31 (s ancho, 1H),
5,09 (m, 1H), 4,78 (s ancho, 1H), 4,48 -
4,34 (m, 1H), 3,80 (s, 3H), 1,51 (d, J =
7,0 Hz, 3H), 1,44 - 1,38 (m, 6H).

21

304 (M+H)*
'H-RMN (400 MHz, CDsOD): & ppm 7,26
(t, J = 7,9 Hz, 1H), 6. 92 - 6. 85 (m, 2H),
6. 85 - 6. 80 (m, 1H), 5,01 (m, 1H), 4,45
(d, J = 7,0 Hz, 1H), 3,79 (s, 3H), 1,48 (d,
J =7,0 Hz, 3H), 1,37 (d, J = 7,0 Hz, 6H).

22

304 (M+H)*
H-RMN (400 MHz, CDsOD): & ppm 7,29
- 7,17 (m, 1 H), 7,00 (d, J=7,4 Hz, 1 H),
6.93 (m, 1 H), 5,05 -4,97 (m, 1 H), 4,83
(s, 1 H), 4,80 - 4,74 (m, 1 H), 3,89 (s, 3
H), 1,45 (d, J=6. 7 Hz, 3 H), 1,38 - 1,34
(m, 6 H).

24

288 (M+H)*
'H-RMN (400 MHz, DMSO-dg): & ppm
9,76 (s ancho, 1H), 7,41 - 7,13 (m, 5H),
6. 50 (d, J = 7,0 Hz, 1H), 4,88 (m, 1H),
4,31 (d, J = 2,4 Hz, 1H), 4,24 (m, 1H),
1,83 - 1,58 (m, 2H), 1,35 - 1,10 (m, 6H),
0,83 (m, 3H).
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Estructura

Compuesto n°

Ejemplo de ref.

Peso observado y/o
'H RMN

25

288 (M+H)*
'H-RMN (400 MHz, DMSO-dg): & ppm
7,46 - 7,29 (m, 4H), 7,27 - 7,21 (m, 1H),
6. 27 (d, J = 9,0 Hz, 1H), 6. 08 (s ancho,
1H), 5,13 (m, 1H), 4,98 (m, 1H), 1,78 (s,
3H), 1,46 (m, 3H), 1,29 (m, 6H).

T :-ll
I=

26

292 (M+H)*
'"H-RMN (400 MHz, CDClz): & ppm 10,45
(s ancho, 1H), 7,30 - 7,23 (m, 2H), 7,16 -
7,01 (m, 2H), 5,13 (dt, J = 13,8, 7,0 Hz,
1H), 4,99 (s ancho, 1H), 4,74 - 4,63 (m,
2H), 1,55 (d, J = 6. 7 Hz, 3H), 1,43 (m,
6H).

27

292 (M+H)*

H-RMN (400 MHz, CDCls): & ppm 10,28
(s ancho, 1H), 7,36 - 7,28 (m, 1H), 7,06
(d, J = 7,8 Hz, 1H), 7,02 - 6. 93 (m, 2H),
5,17 - 5,04 (m, 1H), 4,95 — 4,82 (m, 1H),
4,75 -4,70 (m, 1H), 4,50 - 4,40 (m, 1H),
1,53 (d, J = 7,0 Hz, 3H), 1,46 - 1,37 (m,
6H).

28

308 (M+H)*
'H RMN (400 MHz, CDs0D): & ppm 7,39
- 7,31 (m, 2H), 7,29 - 7,23 (m, 2H), 5,01
(m, 1H), 4,50 (q, J = 6. 7 Hz, 1H), 1,48
(d, J=7,0Hz 3H), 1,37 (d, J = 7,0 Hz,
6H).
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Estructura

Compuesto n°

Ejemplo de ref.

Peso observado y/o
'H RMN

29

304 (M+H)*
'H RMN (400 MHz, CDsOD): & ppm
7,38-7,26 (m, 5H), 5,04-4,97 (m, 1H),
4,56 (dd, J = 7,4. 3,9Hz, 1H), 3,67-3,63
(m, 1H), 3,56-3,51 (m, 1H), 3,37 (s, 3H),
1,36 (m, 6H).

30

292 (M+H)*
H-RMN (400 MHz, CDsOD): & ppm 7,34
(m, 2H), 7,08 (m, 2H), 5,07 - 4,95 (m,
1H), 4,50 (g, J = 6. 8 Hz, 1H), 1,48 (d, J
= 6. 7 Hz, 3H), 1,37 (m, 6H).

31

485

306 (M+H)*
"H-RMN (400 MHz, CDCls): & ppm 9,70
(s ancho, 1H), 7,39 - 7,22 (m, 5H), 5,19 -
5,07 (m, 1H), 4,85 (s ancho, 1H), 4,73 -
4,61 (m, 1H), 1,88 (dq, J = 14,3. 7,0 Hz,
2H), 1,45 (m, 6H), 0,96 (t, J = 7,4 Hz,
3H).

32

4&5

310 (M+H)*
"H-RMN (400 MHz, CDCls): & ppm 9,89
(s ancho, 1 H), 7,40 - 7,29 (m, 1 H), 7,13
-6.95 (m, 3 H), 5,12 (m, 1 H), 5,02 -
4,87 (m, 1 H), 4,82 - 4,69 (m, 1 H), 1,59
(d, J = 6.7 Hz, 3 H), 1,42 (m, 6 H),
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Estructura

Compuesto n°

Ejemplo de ref.

Peso observado y/o
'H RMN

33

4&5

322 (M+H)*
'"H-RMN (400 MHz, CDCls): & ppm 9,50
(s ancho, 1H), 7,30 (dd, J = 9,00, 7,83
Hz, 1H), 6. 93-6. 90 (m, 3H), 5,19 - 5,04
(m, 1H), 4,88 (m, 1H), 4,75 (m, 1H), 3,79
(s, 3H), 1,59 (d, d = 6. 7 Hz, 3H), 1,43 (d,
J =7,0 Hz, 6H).

34

310 (M+H)*
"H-RMN (300 MHz, DMSO-dg): & ppm
9,74 (s, 1H), 7,32 - 7,24 (m, 2H), 7,21 -
7,13 (m, 1H), 6. 60 (s, 1H), 4,95 - 4,86
(m, 1H), 4,69 - 4,62 (m, 1H), 4,32 (s,
1H), 1,49 - 1,42 (d, J = 6. 6 Hz, 3H), 1,28
-1,26 (d, J = 6. 9 Hz, 6H).

35

352 (M+H)*
'H-RMN (300 MHz, DMSO-ds): 5 ppm
9,85 (s, 1H), 7,59 (s, 1H), 7,48 (m, 1H),
7,38 - 7,32 (m, 2H), 6. 59 (d, J = 5,4 Hz,
1H), 4,95 - 4,88 (m, 1H), 4,57 - 4,50 (m,
1H), 4,36 (s, 1H), 1,41 (d, J = 6. 6 Hz,
3H), 1,25 (d, J = 6. 9 Hz, 6H).

36

1&5

274 (M+H)*

"H-RMN (300 MHz, DMSO-dg): & ppm
9,96 (s ancho, 1H), 7,39-7,24 (m, 5H), 6.
58 (d, J = 6. 6 Hz, 1H), 4,38 (s, 1H), 4,28
(g, J=6.9Hz, 1H), 3,65 (q, J = 6. 6 Hz,
2H), 1,78-1,66 (m, 2H), 0,99 (t, J=6.9

Hz, 3H), 0,86 (t, J = 7,2 Hz, 3H).
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Estructura

Compuesto n°

Ejemplo de ref.

Peso observado y/o
'H RMN

37

1&5

272 (M+H)*
'H-RMN (400 MHz, DMSO-dg): & ppm
9,83 (s, 1H), 7,37 (m, 4H), 7,26 (m, 1H),
6. 52 (m, 1H), 4,50 (m, 1H), 4,33 (s, 1H),
2,37 (m, 1H), 1,41 (d, J = 6. 8 Hz, 3H),
0,85 (m, 2H), 0,60 (m, 2H).

38

15

309 (M+H)*
"H-RMN (400 MHz, DMSO-dg): & ppm
10,92 (s, 1H), 8,57 — 8,42 (m, 1H), 7,85
(ddd, J = 7,8, 7,8, 1,7 Hz, 1H), 7,46 —
7,31 (m, 5H), 7,32 — 7,19 (m, 2H), 7,13
(m, 1H), 4,67 — 4,52 (m, 1H), 4,41 (s,
1H), 1,39 (d, J = 6. 8 Hz, 3H).

39

15

312 (M+H)*
"H-RMN (400 MHz, DMSO-ds): 5 ppm
7,65 (d, J = 2,2 Hz, 1H), 7,41 — 7,35 (m,
5H), 7,32 — 7,24 (m, 1H), 6. 77 (d, J =
59 Hz, 1H), 6. 04 (d, J = 2,1 Hz, 1H),
4,63 — 4,55 (m, 1H), 4,42 (s, 1H), 3,79 (s,
3H), 1,44 (d, J = 6. 7 Hz, 3H).

40

15

299 (M+H)*
'H-RMN (400 MHz, DMSO-dg): & ppm
11,07 (s, 1H), 8,93 (s, 1H), 7,43 — 7,31
(m, 4H), 7,31 — 7,04 (m, 2H), 6. 59 (s,
1H), 4,62 (m, 1H), 4,43 (s, 1H), 1,40 (d, J
= 6. 7 Hz, 3H).
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Estructura

Compuesto n°

Ejemplo de ref.

Peso observado y/o
'H RMN

D J\
/=N - fLN
N, =l
N
b N N/J*D
H H

41

17

341 (M+H)*
"H-RMN (400 MHz, CDClz): & ppm 10,42
s, 1H), 8,67 (s, 1H), 8,13 (s, 1H), 7,71
s, 1H), 7,61 (m, 1H), 7,51 (m, 1H), 7,37
m, 1H), 5,41 (m, 1H), 5,13 (m, 1H), 4,68
m, 1H), 4,55 (m, 1H), 1,59 (d, J = 6. 8
Hz, 3H), 1,44 (m, 6H).

(
(
(
(

42

17

354 (M+H)*
'H-RMN (400 MHz, DMSO-ds): 5 ppm
9,85 (s, 1H), 7,52 (m, 1H), 7,39 (m, 2H),
7,34 (m, 2H), 6. 94 (m, 1H), 6. 60 (m,
1H), 4,90 (m, 1H), 4,62 (m, 1H), 4,38 (s,
1H), 2,26 (s, 3H), 1,44 (d, J = 9,2 Hz,
3H), 1,28 (d, J = 9,2 Hz, 6H).

43

17

359 (M+H)*
H-RMN (400 MHz, DMSO-ds): & ppm
9,84 (s, 1H), 7,62 (s, 1H), 7,42 (m, 2H),
7,12 (d, J = 7,2 Hz, 1H), 6. 61 (bs, 1H),
4,91 (m, 1H), 4,69 — 4,43 (m, 3H), 4,34
(s, TH), 4,09 (m, 2H), 1,42 (d, J = 6. 8Hz,
3H), 1,28 (m, 6H).

44

15

314 (M+H)*
'H-RMN (400 MHz, CD;OD): & ppm
7,28 - 7,13 (m, 5H), 4,52 (m, 1H), 4,39
(m, 2H), 2,22 (m, 2H), 1,69 (m, 2H), 1,54
(m, 1H), 1,44-1,40 (m, 2H), 1,40 (d, J =
6. 7 Hz, 3H), 1,30 - 1,20 (m, 2H), 1,20 -
1,08 (m, 1H).
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Compuesto n°
Estructura L Peso observado y/o
H RMN
Ejemplo de ref.
308 (M+H)*
o /@ 4 'H-RMN (400 MHz, CDCls): 5 ppm 9,84
_ N (s, 1H), 7,43 - 7,17 (m, 6H), 7,12 (d, J =
: NJ\):&O 7.3 Hz, 2H), 7,05 (d, J = 6. 8 Hz, 2H),
@H H 19 5,55 (s ancho, 1H), 4,68 (s, 1H), 4,25 (m,
1H), 1,18 (d, J = 6. 7 Hz, 3H).
260
(M+H)*
o 46 'H-RMN (400 MHz, CDs0D): 5 ppm 7,37
. JI\)km/\ - 7,30 (m, 4H), 7,10 - 7,06 (m, 1H), 4,55
©%” Hko 15 (s, 1H), 4,51 (q, J = 6. 7 Hz, 1H), 3,81 (q,
J= 7,0 Hz, 2H), 1,50 (d, J = 7,0 Hz, 3H),
1,41 (t, J = 7,0 Hz, 3H),
0 246
- fLN"f (M+H)*
: N IN/J\\\D 47 'H-RMN (400 MHz, DMSO-dg): & ppm
©/\H 2 10,02 (s, 1H), 7,38 - 7,30 (m, 4H), 7,26 -
15 7,22 (m, 1H), 6. 56 (s, 1H), 4,52 (q, J =
6. 7 Hz, 1H), 4,39 (s, 1H), 2,97 (s, 3H)
1,40 (d, J = 6. 7 Hz, 3H).

Ejemplo 48. Preparacion de (S)-6-((1-feniletil)amino)-3-propilpirimidino-2,4(1H,3H)-diona.

&

CH,Cl,

OCN-
H N>

0]

Compuesto 48.1. 1-propilurea. A una solucién agitada de Na-propilamina (2,15 g, 36,5

5 mmoles, 1,00 equiv) en CHxCl> (35 ml) a 0 °C se anadid gota a gota isocianato de
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trimetilsililo (4,94 g (pureza de 85%), 36,5 mmoles, 1,00 equiv). La mezcla de reaccion se
agitdé a temperatura ambiente durante 72 h y seguidamente se enfrio a 0 °C. La mezcla
enfriada se inactivdo mediante la adiciéon gota a gota de CH3OH (10 ml) y se concentré bajo
presion reducida. El sélido resultante se puso en suspension en Et;O (30 ml) y se filtré. El
solido se lavo adicionalmente con Et.O (30 ml) y se seco para proporcionar 2,0 g (38%) del

compuesto del titulo en forma de un sélido blanco.

O
O CH(COOEt) .
fu\- - 2 2 . J'J\Nr"‘*-v-f
HoN™ TN NaOMe, MeOH, reflujo PN
H 0 H =0

Compuesto 48.2. 1-Propilpirimidino-2,4,6(1H,3H,5H)-triona. A 48.1 (600 mg, 5,88 mmoles,
1,0 equiv) en CH3OH (1 ml) se afiadié malonato de dietilo (960 mg, 6,0 mmoles, 1,02 equiv)
y metoxido de sodio (1 ml, 25% de NaOCH3s en CH3OH en peso). La mezcla de reaccion se
calento en el reactor de microondas a 130 °C durante 1 h. La mezcla se enfrié y la mezcla se
ajusté cuidadosamente a pH= 3 con HCI concentrado. Las partes volatiles se separaron y se
anadié H.0 (10 ml). El sodlido se precipitd y se filtr6. Se lavo adicionalmente con H2O
adicional (10 ml) y se sec6 para proporcionar 560 mg (56%) del compuesto del titulo en

forma de un sodlido blanco.

(@] (@]
ﬁN/\/ POClI; | N
O H/go Cl ”/go

Compuesto 48.3. 6-Cloro-3-propilpirimidino-2,4(1H,3H)-diona. Se anadieron compuesto 48.2
(560 mg, 3,30 mmol) y POCIs (2 ml) a un recipiente a presién de paredes pesadas que
posteriormente se cerrd herméticamente. La solucion resultante se calenté a 70 °C y se
agitdé durante 50 minutos detras una proteccion para explosiones. La mezcla de reaccion se
enfrid y se concentrd bajo presion reducida. Al residuo resultante se afiadidé CH2Clz (30 ml)
que seguidamente se separd bajo presion reducida. La adicion y evaporacion de CH2Cl; (30
ml) se realizd una vez adicional y seguidamente el residuo resultante se diluyé con CHxCls
(50 ml). A la capa organica se afadid cuidadosamente una solucion acuosa saturada de
NaHCO3 (50 ml). Las capas se separaron y las fases organicas se lavaron adicionalmente
con H2O (30 ml) y salmuera (30 ml). La capa organica se concentré y se purificd por
cromatografia de columna rapida (gel de silice, utilizando 10% de EtOAc en CH.Cl,) para

proporcionar 160 mg (26%) del compuesto del titulo en forma de un sélido blanco.
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O
O
- : Dioxano , Et;N, N~ "
N ;

Y o ]
| h{ | NH, 130°C.2h MW A N,J%D
cI” N H o H

Compuesto 48. (S)-6-((1-feniletil)amino)-3-propilpirimidino-2,4(1H,3H)-diona. A 48.3 (160
mg, 0,85 mmoles, 1,0 equiv) en 1,4-dioxano (1,5 ml) se afadié EtsN (200 ul) y (S)-a-
metilbencilamina (235 mg, 1,94 mmoles, 2,3 equiv). La mezcla se calenté en un reactor de
microondas a 130 °C durante 2 h. La mezcla se enfrié y se concentrd. El residuo resultante
se tratdé con una mezcla 8:3 de H.O:CH3;CN que dio lugar a una precipitacion. El sélido se
filtro y se lavd sucesivamente con H2O (10 ml) y EtOAc (10 ml). El sdlido se secd para
proporcionar 67 mg (29%) del compuesto del titulo en forma de un sdlido blanco. LC/MS:
m/z (ES+) 274 (M+H)*. 'H-RMN (400 MHz, DMSO-ds): d ppm 9,92 (s ancho, 1H), 7,36-7,22
(m, 5H), 6. 54 (d, J = 7,0 Hz, 1H), 4,50 (quin, J = 6. 7 Hz, 1H), 4,35 (s, 1H), 3,54 (dd, J = 8,0,
6. 9 Hz, 2H), 1,42-1,36 (m, 5H), 0,76 (t, J = 7,6 Hz, 3H).

Ejemplo 49. Preparacion de (S)-3-(3,5-difluorofenil)-6-((1-feniletil)amino)pirimidino-
2,4(1H,3H)-diona.

F

F
&
g Wk
H,N F HN" "N F

CH,Cl,

Compuesto 49.1. 1-(3,5-difluorofenil)urea. A una solucion agitada del 3,5-difluoroanilina (4,0
g, 31 mmoles, 1,00 equiv) en CH2Cl, (50 ml) bajo argén a temperatura ambiente se anadio
gota a gota isocianato de trimetilsililo (3,56 g, 30,90 mmoles, 1,00 equiv). La mezcla de
reaccion se agité durante 1 noche y se inactivd mediante la adicion gota a gota de CH;OH
(50 ml). La mezcla de reaccidon se concentrd bajo presion reducida y el residuo resultante se
purificd por cromatografia rapida (gel de silice, eluyendo con CHCIs/CH3OH (10:1 a 7:1))
para producir 2,0 g (38%) del compuesto del titulo en forma de un sélido blanco. 'H-RMN
(400 MHz, DMSO-ds): 6 ppm 8,96 (s, 1H), 7,16-7,10 (m, 2H), 6. 72-6. 66 (m, 1H), 6. 07 (s
ancho, 2H).

E
l e
0 - CH,(COOEH), _ N ““j\F
o)

| NaOMe, MeOH, reflujo
Hal H Sy o " "J*
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Compuesto 49.2. 1-(3,5-Difluorofenil)pirimidino-2,4,6(1H,3H,5H)-triona. A una solucién
agitada de 49.1 (1,6 g, 0,0093 moles, 1,1 equiv) en CH3OH (20 ml) se afiadi®é malonato de
dietilo (1,4 g, 0,0087 moles, 1,0 equiv) y metdxido de sodio (1,25 g, 0,0231 moles, 2,7
equiv). La mezcla resultante se agité durante una noche a 65 °C. Después de enfriar a
temperatura ambiente, el pH se ajustd cuidadosamente a 5 usando HCI acuoso 1N. La
solucion resultante se extrajo con EtOAc (3x50 ml). Las capas organicas se combinaron y se
concentraron bajo presion reducida. El residuo se lavé con CHsOH (50 ml) y el sélido
resultante se aislo por filtracion para proporcionar 700 mg (31%) del compuesto del titulo en
forma de un solido blanco. '"H-RMN (400 MHz, DMSO-dg): & ppm 11,66 (s, 1H), 7,43-7,35
(m, 1H), 7,11-7,08 (m, 2H), 3,77 (s, 2H).

F F
0
A, w300
07 N0 50°C,4h Nko
H H

Compuesto 49.3. 6-Cloro-3-(3,5-difluorofenil)pirimidino-2,4(1H,3H)-diona. A un matraz de
fondo redondo de 25 ml bajo argdén que contenia 49.2 (740 mg, 3,08 mmoles, 1,00 equiv) se
anadieron cloruro de trietilbencilamonio (840 mg, 1,20 equiv) y POCIs (3 ml). La solucién
resultante se agité durante 4 h a 50 °C. La reaccion se enfrid y se inactivd mediante la
adicion cuidadosa de agua/hielo (20 ml). El pH de la solucién se ajustd a 5 con hidroxido de
sodio 2N. La solucion resultante se extrajo con EtOAc (2x10 ml) y las capas organicas se
combinaron. La capa organica se lavé con salmuera (10 ml), se secé sobre MgSO. anhidro,
se filtrd6 y se concentré bajo presion reducida. Esto dio lugar a 500 mg (en bruto) del
compuesto del titulo en forma de un sélido blanco. 'H-RMN (400 MHz, DMSO-ds): & ppm
12,60 (br, 1H), 7,38-7,32 (m, 1H), 7,21-7,16 (m, 2H), 6. 05 (s, 1H).

:
0 Q o™ I Q
- - N F
N F - :
| 120° : ﬁk
c.2h
C'rulo DR

Compuesto 49. (S)-3-(3,5-difluorofenil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona. A

49.3 (200 mg, 0,77 mmol) se afadid (S)-a-metilbencilamina (1,5 ml). La solucion resultante

se agité durante 2 h a 120 °C. La mezcla de reaccion se diluyd con DMF (3 ml) y el producto

en bruto (100 mg) se purific6 mediante RP-HPLC con las siguientes condiciones: columna
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XBridge Prep C18 OBD, 5 ym, 19x150 mm; fase movil, H20 con 0,05% TFA y CH3CN (40,0%
de CH3CN a 90% en 10 minutos). Esto dio lugar a 21,6 mg (8%) del compuesto del titulo en
forma de un sdlido blanco. LC/MS: m/z (ES+) 344 (M+H)*. 'H-RMN (300 MHz, DMSO-ds): &
ppm 10,25 (s ancho, 1H), 7,38-7,35 (m, 4H), 7,28-7,21 (m, 2H), 7,03-6. 98 (m, 2H), 6. 76 (d,
J =6. 9 Hz, 1H), 4,59 (quin, J = 6. 7 Hz, 1H), 4,50 (d, J = 2,0 Hz, 1H), 1,42 (d, J = 6. 7 Hz,
3H).

Ejemplo 50. Preparacion de (S)-3-isopropil-6-((1-(m-tolil)etil)amino)pirimidino-2,4(1H,3H)-

@)
s

Compuesto 50.1. (R,E)-2-metil-N-(1-(m-tolil)etilideno)propano-2-sulfinamida. A una solucién

diona.

agitada de 1-(3-metilfenil)etanona (1,61 g, 12,0 mmoles, 1,00 equiv) y (R)-(+)-2-metil-2-
propanosulfinamida (1,94 g, 14 mmoles, 1,33 equiv) en THF (50 ml) se afiadié Ti(OEt)4 (3,19
g, 14 mmoles, 1,17 equiv) gota a gota. La mezcla de reaccién se agit6é durante 16 h a 60 °C,
se enfri6 a temperatura ambiente y se inactivd con una solucion acuosa saturada de
NaHCO3 (50 ml). Las capas se separaron y la capa acuosa se extrajo adicionalmente con
EtOAc (2x100 ml). Las fases organicas combinadas se concentraron y el residuo resultante
se purificdé mediante cromatografia rapida (gel de silice, eluyendo con 0-5% de CH3OH en
CH2Cl,) para proporcionar 1,51 g (563%) del compuesto del titulo en forma de un sdlido
blanco. LC/MS: m/z (ES+) 238 (M+H)".

= 0O
J E L-selectrida N 4
R N N R 2o o N T
| r N . THF \]I j] N
M""m;:; T

Compuesto 50.2. (R)-2-metil-N-((S)-1-(m-tolil)etil)propano-2-sulfinamida. A una solucion de
50.1 (1,51 g, 6,37 mmol) en THF (30 ml) a -78 °C bajo atmésfera de N2 se afiadio L-
selectrida (gota a gota, 10 ml, 1,0M en THF, 10 mmol). La mezcla de reaccion se calent6 a 0
°C, se agitd durante 1 h y se inactivé cuidadosamente con una soluciéon acuosa saturada de
NH.Cl (30 ml). Las capas se separaron y la capa acuosa se extrajo adicionalmente con
EtOAc (2x50 ml). Las fases organicas combinadas se concentraron y el residuo resultante
se purifico mediante cromatografia rapida (gel de silice, eluida con 0-5% de CHsOH en
CH2Cl,) para proporcionar 0,85 g (56%) del compuesto del titulo. LC/MS: m/z (ES+) 240
(M+H)*.
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Compuesto 50.3. Hidrocloruro de (S)-1-(m-tolil)etan-1-amina. A etanol absoluto (10 ml) se
anadié AcCl (1,5 ml, gota a gota). La mezcla se agitdé durante 10 minutos y seguidamente se
anadié 50.2 (0,85 g, 3,56 mmol) en EtOH (3 ml). La mezcla de reaccién se agitdé durante 2 h
a temperatura ambiente y se concentré. El sdlido resultante se puso en suspension en Et,O
y se filtrd. El sélido se lavé con Et,O adicional y se secé para proporcionar 402 mg (66%) del
compuesto del titulo en forma de un sélido blanco. LC/MS: m/z (ES+) 136 (M+H)*.

- MP- carbonato = s
— N” o) - \u/ NF
ﬂ P DCM, 1h P

Compuesto 50.4. (S)-1-(m-tolil)etan-1-amina. A una solucion agitada de 50.3 (205 mg, 1,20
mmol) en CH2Cl> (10 ml) se afadi6 MP-carbonato (1,0 g, 3,18 mmol/g). La mezcla de
reaccion se agité a temperatura ambiente durante 1 h y seguidamente se filtré. Los granulos
sOlidos se lavaron con 10 ml adicionales de CH.Cl, y los filtrados combinados se
concentraron para proporcionar el compuesto del titulo que se extrajo sin purificacion

alguna.

O
- J[J]\ J\ puro, 120°C : /[,L:T:ﬁx
- | = mNHE + /ﬂ /Nl\ 2.5h - \Eﬁh H H =0
: cl” N o =

e

-
-
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Compuesto 50. (S)-3-isopropil-6-((1-(m-tolil)etil)amino)pirimidino-2,4(1H,3H)-diona. A 50.4
(presumiblemente ~1,2 mmol de la reaccion previa, 2,0 equiv) en un tubo de microondas de
0,5 a 2,0 ml se afadié compuesto 1.3 (110 mg, 0,59 mmoles, 1,0 equiv). El tubo de
microondas se cerrd herméticamente y se calenté a 120 °C por detras de una proteccién
para explosiones durante 2,5 h. Tras enfriar (a ~60 °C), se afiadid NMP (2,5 ml) a la mezcla
de reaccion. La mezcla se sometio a ultrasonidos y se calenté (a ~60 °C) hasta que el sélido
se disolvido completamente. La solucion resultante se enfrio a 40 °C y se afadié una mezcla
3:1 de H2O/CH3CN (5 ml). Precipitdé un sélido y se recogié a través de filtracion. El sélido

beige claro se lavd posteriormente con H2O y se secd para proporcionar 97 mg (57%) del
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compuesto del titulo en forma de un solido blanco. LC/MS: m/z (ES+) 288 (M+H)*. "H-RMN
(400 MHz, DMSO-ds): 6 ppm 9,73 (s ancho, 1H), 7,22 (t, J = 8,0 Hz, 1H), 7,12-7,04 (m, 3H),
6. 45 (d, J = 8,0 Hz, 1H), 4,90-4,86 (m, 1H), 4,42 (q, J = 6. 7 Hz, 1H), 4,31 (d, J = 2,4 Hz,
1H), 2,29 (s, 3H), 1,36 (d, J = 6. 7 Hz, 3H), 1,27-1,23 (m, 6H).
Ejemplo 51. Preparacion de (S)-6-((1-(4-fluorofenil)propan-2-il)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona.
CH,Cl,, DMAP,
F o DIEA, EDCHCI | 0
mOH L HCT \©\)k,\,/0\
/N\o/ |

Compuesto 51.1. 2-(4-fluorofenil)-N-metoxi-N-metilacetamida. A una solucion agitada de
acido 2-(4-fluorofenil)acético (15 g, 97,32 mmoles, 1,00 equiv) en CH2Cl, (300 ml) se afadié
cloruro de metoxi(metil)Jamina (11,1 g, 113,70 mmoles, 1,20 equiv), 4-dimetilaminopiridina
(12 g, 98,22 mmoles, 1,00 equiv), hidrocloruro de 1-etil-3-(3-dimetilaminopropil)carbodiimida
(28,2 g, 147,10 mmoles, 1,50 equiv) y DIEA (37,5 g, 290,14 mmoles, 3,00 equiv). La
solucién resultante se agitd a temperatura ambiente durante 16 h y seguidamente se diluyo
con EtOAc (150 ml). Las fases organicas se lavaron con HCI 1N acuoso (2x150 ml) y
salmuera (2x150 ml). Seguidamente se secd sobre Na>SO,4 anhidro y se concentré bajo
presion reducida. El residuo en bruto se purifico por cromatografia rapida (gel de silice,
eluyendo con EtOAc/éter de petrdleo (1:3)). Esto dio lugar a 18 g (88%) del compuesto del
titulo en forma de un aceite amarillo. '"H-RMN (400 MHz, CDCl3): & ppm 7,29-7,25 (m, 2H),
7,03-6. 99 (m, 2H), 3,75 (s, 2H), 3,65 (s, 3H), 3,21 (s, 3H).

m 9 LiAIH, FHE% 2
L' A0S THE, 0C |‘“-"{’]\‘”A
aTA 1h

Compuesto 51.2. 2-(fluorofenil)acetaldehido. A una solucion agitada de 51.1 (3 g, 15,21
mmoles, 1,00 equiv) en THF (60 ml) bajo argén a -10 °C se anadié LiAIHs (1,15 g, 30,30
mmoles, 2,00 equiv) en varias tandas (cuidado... reaccidon exotérmica). La solucion
resultante se agité durante 1 h a temperatura ambiente antes de ser enfriada a -10 °C. La
reaccion se inactivdo seguidamente mediante la adicion cuidadosa de una solucién acuosa
saturada de NH4CI (50 ml). El sélido resultante se filtro y el filtrado se extrajo con EtOAc
(3x50 ml). Las fases organicas se combinaron, se lavaron con salmuera (50 ml), se secaron
con Na;SO4 anhidro y se concentraron bajo presion reducida para proporcionar 2,5 g (en

bruto) del compuesto del titulo en forma de un aceite amarillo.
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Compuesto 51.3. Hidrocloruro de (S)-1-(4-fluorofenil)propan-2-amina. El compuesto del titulo
se sintetizé segun los métodos descritos para la preparacion de 5.3, utilizando 51.2 en lugar
3,5-difluorobenzaldehido. LC/MS: m/z (ES+) 154 (M+H)".

F F\-\.
\@ . NaOH 1N m\/“j :
N, » = ~
" NHAC ~F N,

seguidamente
extraccidn con EtOAC

Compuesto 51.4. (S)-1-(4-fluorofenil)propan-2-amina. A una solucion acuosa de NaOH 1N (5
ml) se afiadio 51.3 (300 mg, 1,59 mmol). La mezcla resultante se agité durante una hora a
25 °C. La solucion resultante se extrajo con EtOAc (2x10 ml). La capa organica se seco
sobre sulfato de sodio anhidro y se concentré bajo presion reducida para producir 160 mg
(65%) del compuesto del titulo. LC/MS: m/z (ES+) 154 (M+H)*.
O
N7
| : Cl H’k‘D F i A
o

: \fL_ | L
NH " /L
‘ esponja de protones S N N’Ji\(}
H H

MMP, 100°C

N/

Compuesto 51. (S)-6-((1-(4-fluorofenil)propan-2-il)Jamino)-3-isopropilpirimidino-2,4(1H,3H)-
diona. A una solucion agitada de 51.4 (160 mg, 1,04 mmoles, 2,00 equiv) en NMP (0,5 ml)
se anadié 1.3 (99 mg, 0,52 mmoles, 1,00 equiv) y esponja de protones (168 mg, 0,78
mmoles, 1,50 equiv). La solucién resultante se agité durante 5 h a 100 °C en un bafio de
aceite. La mezcla de reaccion se concentrd bajo presion reducida. El residuo (100 mg) se
purifico mediante RP-HPLC preparativa para proporcionar 30 mg (19%) del compuesto del
titulo en forma de un sdlido gris. LC/MS: m/z (ES+) 306 (M+H)*. 'H-RMN (400 MHz, DMSO-
ds): & ppm 9,81 (s ancho, 1H), 7,27 (dd, J = 8,8, 5,6 Hz, 2H), 7,17-7,12 (m, 2H), 5,89 (d, J =
7,6 Hz, 1H), 5,00-4,92 (m, 1H), 4,58 (s, 1H), 3,69-3,65 (m, 1H), 2,74 (d, J = 6. 4 Hz, 2H),
1,31 (d, J = 6. 8 Hz, 6H), 1,08 (d, J = 6. 4 Hz, 3H).

Ejemplo 52. Preparacion de (R)-3-isopropil-6-((2,2,2-trifluoro-1-feniletil)amino)pirimidino-
2,4(1H,3H)-diona (52).
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1.3

A un vial de microondas de 0,2-0,5 ml se afadi6 1.3 (85 mg, 0,45 mmol) y (R)-2,2,2-trifluoro-
1-feniletan-1-amina (200 ul, en exceso). La mezcla de reaccién se cerrd herméticamente y
se calentd a 180 °C en un reactor de microondas durante 40 minutos. La mezcla de reaccién
se enfrid6 a temperatura ambiente y seguidamente se anadid6 NMP (1 ml) para disolver
completamente el solido. Seguidamente se anadié una mezcla 2:1 de H>O/CHsCN (6 ml)
que dio lugar a una precipitacion. El sélido se aislé por filtracion, se aislé con H20 y se seco
para proporcionar 50 mg (34% del compuesto del titulo en forma de un sdlido blanco.
LC/MS: m/z (ES+) 328 (M+H)". 'H-RMN (400 MHz, DMSO-ds): & ppm 9,79 (s ancho, 1H),
7,50-7,40 (m, 5H), 5,66-5,56 (m, 2H), 4,92-4,87 (m, 2H), 1,28-1,25 (m, 6H).

Ejemplo 53. Preparacion de 3-((R)-1-(benciloxi)propan-2-il)-6-(((S)-1-
feniletil)amino)pirimidino-2,4(1H,3H)-diona.

- 1. OCN—éi/ , CH,Cl, o -

" _OH | :
2. MeOH H

Compuesto 53.1. (R)-1-(1-hidroxipropan-2-il)urea. A una solucién agitada de (R)-(-)-2-amino-
1-propanol (0,65 g, 0,68 mmoles, 1 equiv) en CH2Cl> (10 ml) bajo N2 a 0 °C se afadi6é gota a
gota isocianato de trimetilsililo (1,00 g, 8,68 mmoles, 1,00 equiv). La mezcla de reaccion se
agitdé durante una noche mientras se calentaba lentamente a temperatura ambiente.
Después de enfriar a 0 °C se afadié gota a gota CH3OH (10 ml). La solucién resultante se
agité durante 2 h a temperatura ambiente y seguidamente se concentré bajo presion
reducida para proporcionar el compuesto del titulo (1,02 g, 99%) en forma de un solido
blanco.

o - o =

: BnBr, NaH )]\ :
)J\ OH ’ - /\/OBn
HoNT N THF HN" N

Compuesto 53.2. (R)-1-(1-(benciloxi)propan-2-il)urea. A una solucién de hidruro de sodio
(0,52 g, 13,2 mmoles, 1,5 equiv) en THF (10 ml) a 0 °C se anadi6 53.1 (1,02 g, 1 equiv). La
mezcla de reaccion se agité durante 20 minutos a 0 °C bajo N2 antes de que se afiadiera

bromuro de bencilo (1,03 ml, 8,67 mmoles, 1 equiv). La mezcla de reaccion se agité durante
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una noche mientras se calentaba lentamente a temperatura ambiente. La mezcla de
reaccion se inactivo con H>O (3 ml) y se extrajo EtOAc (15 ml), se secd con Na,SO4 anhidro,
se filtré y se concentré. El residuo resultante se purificd por cromatografia rapida (10% de
CH30OH en CH2Cl,) para proporcionar 510 mg (28%) del compuesto del titulo. LC/MS: m/z
(ES+) 209 (M+H)*. "H-RMN (400 MHz, CDCls): & ppm 7,42 - 7,27 (m, 5H), 4,79 (d, J = 6. 7
Hz, 1H), 4,52 (d, J = 2,7 Hz, 2H), 3,91 (s, 1H), 3,51 (dd, J = 9,4. 3,9 Hz, 1H), 3,40 (dd, J =
9,2. 5,3 Hz, 1H), 1,19 (d, J = 7,0 Hz, 3H).

o o o
~ n *
HNT N7 NaOMe, MeOH, MW, 15 min 150 °C oAy A

H
Compuesto 53.3. (R)-1-(1-(benciloxi)propan-2-il)pirimidino-2,4,6(1H,3H,5H)-triona. A un vial
de microondas que contenia 53.2 (0,51 g, 2,42 mmoles, 1 equiv) en CH3OH (10 ml) se
anadié malonato de dietilo (2,55 g, 2,55 mmoles, 1,05 equiv) seguido de metdxido de sodio
(solucién al 25% p en CH3OH, 1,31 g, 6,06 mmoles, 2,5 equiv). El vial se tapé y la mezcla de
reaccion se calentdé en un reactor de microondas durante 15 minutos a 150 °C. Después de
enfriar a temperatura ambiente, la mezcla de reaccion se inactivé con H2O (2 ml) y el pH se
ajusté a 3 con HCI concentrado. La mezcla de reaccion se transfirio a un matraz de fondo
redondo y se concentré bajo presion reducida. El residuo resultante se purifico por
cromatografia rapida (5% de CHsOH en CH.Cl;) para proporcionar 0,62 g (92%) del
compuesto del titulo en forma de un sodlido blanco. LC/MS: m/z (ES+) 277 (M+H)*. "H-RMN
(400 MHz, CDCl3): 6 ppm 7,99 (s, 1H), 7,38-7,22 (m, 5H), 5,16-5,11 (m, 1H), 4,52 (d, J =
12,0 Hz, 1H), 4,45 (d, J = 12,0 Hz, 1H), 4,02 (t, J = 9,8 Hz, 1H), 3,56 (q, J = 1,57 Hz, 2H),
1,37 (d, J = 7,00 Hz, 3H).

o - o -
ZLN A_OBn  POC, TEBAC /fJ\N/'\/OBn
o H/&O MW, 1 min 130 °C cl HAO

Compuesto 53.4. (R)-3-(1-(benciloxi)propan-2-il)-6-cloropirimidino-2,4(1H,3H)-diona. A un
vial de microondas que contenia 53.3 (0,25 g, 0,91 mmoles, 1 equiv) se afadié cloruro de
tribencilamonio (0,28 g, 1,26 mmoles, 1,4 equiv) y POCIs (1 ml). El vial se tapo y la mezcla
de reaccion se calentdé en un reactor de microondas durante 1 minuto a 130 °C. La mezcla
de reaccion se transfirié a un matraz de fondo redondo y se concentré bajo presion reducida.
El residuo resultante se disolvié en CH2Cl2 (5 ml) y se afiadié cuidadosamente agua (2 ml).

La mezcla se agité durante 10 minutos. Las capas se separaron y la capa organica se seco



10

15

20

25

63

con NaxSOs, se filtrd y se concentrd bajo presion reducida. El residuo resultante se purificd
por cromatografia rapida (gel de silice, 5% CH3OH en CH.Clz) para proporcionar 150 mg
(55%) del compuesto del titulo. LC/MS: m/z (ES+) 295 (M+H)*. 'H-RMN (400 MHz, CDCls):
o ppm 10,27 (s, 1H), 7,36-7,20 (m, 5H), 5,32- 5,21 (m, 2H), 4,57 (d, J = 12,0 Hz, 1H), 4,48
(d, J =12,0 Hz, 1H), 4,10 (dd, J = 10,0, 9,2 Hz, 1H), 1,40 (d, J = 7,0 Hz, 3H).

o -

: : OBn
b _ /\/
/g H o N (@)

Cl H @) MW, 10 min. 150 °C H

Compuesto 53. 3-((R)-1-(benciloxi)propan-2-il)-6-(((S)-1-feniletil)amino)pirimidino-

Iz

2,4(1H,3H)-diona. A un vial de microondas que contenia (S)-a-metilbencilamina (1,5 ml) se
anadié 53.4 (0,12 g, 0,42 mmol). El vial se tapé y la mezcla de reaccion se calenté en un
reactor de microondas durante 10 minutos a 150 °C. Después de enfriar, la mezcla de
reaccion se filtré a través de un cartucho de gel de silice (10% de CH3OH en CHCI) y el
filtrado se concentrd bajo presion reducida. El residuo resultante se disolvié en CH2Clz (10
ml) y se lavé con HCI al 10% (5 ml). La capa organica se seco con Na;SO4 anhidro, se filtré
y se concentro para proporcionar 150 mg (94%) del compuesto del titulo. LC/MS: m/z (ES+)
380 (M+H)*. "H-RMN (400 MHz, CDCls): & ppm 9,96 (s ancho 1H), 7,35-7,24 (m, 10H), 4,70
(s ancho, 1H), 4,53-4,41 (m, 4H), 4,03-3,99 (m, 1H), 3,65-3,61 (m, 1H), 1,49 (d, J = 6. 7 Hz,
3H), 1,37 (d, J = 7,0 Hz, 3H).

Ejemplo 54. Preparacion de 3-((R)-1-hidroxipropan-2-il)-6-(((S)-1-feniletil)amino)pirimidino-
2,4(1H,3H)-diona (54).

o - o -

< _— z
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A una solucién de 53 (0,10 g, 0,26 mmoles, 1 equiv) en EtOH (2 ml) se anadié paladio sobre
carbono (contenido de 10% p (base seca), carbon activado con matriz, soporte humedo, tipo
Degussa, 0,025 g). El matraz de la reaccion se purgd con nitrégeno y seguidamente se
equip6 con un balén de Hyg). La mezcla de reaccion se sometioé a vacio y seguidamente se
rellen6é con Hzg) este procedimiento de bombeo/purga se repitio tres veces y la mezcla de
reaccion se agité durante 4 h a temperatura ambiente. Después de purgar con nitrogeno, la
mezcla de reaccion se filtrd y el filirado se concentré bajo presion reducida. El residuo

resultante se puso en suspension en CH3CN (2 ml) y el precipitado se aisl6 por filtracion. El
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precipitado se disolvié en CH2Cl,:CH3OH (1:1, 2 ml) y se filtr6 a través de un filtro de 25 mm
de PTFE 2 pM y se concentré bajo presion reducida para proporcionar 27 mg (35%) del
compuesto del titulo. LC/MS: m/z (ES+) 290 (M+H)*. 'H-RMN (400 MHz, CDCls): & ppm
9,67 (s, 1H), 7,35-7,24 (m, 5H), 5,64 (d, J = 5,5 Hz, 1H), 5,08-5,04 (m, 1H), 4,66 (s, 1H),
4,42-4,35 (m, 1H), 4,24 (s, 1H), 4,04-3,91 (m, 1H), 3,78-3,68 (m, 1H), 1,50 (d, J = 6. 70 Hz,
3H), 1,35 (d, J = 7,00 Hz, 3H).

Ejemplo 55. Preparacion de (S)-3-isopropil-6-((1-(3-(trifluorometil)fenil)etil)amino) pirimidino-
2,4(1H,3H)-diona.

I F o F>J
véase Ej il
|>Kf’“x_ ‘““‘ ’ﬂNH Cl
|mj

Compuesto 55.1. Hidrocloruro de (S)-1-(3-(trifluorometil)fenil)etan-1-amina. EI compuesto del
titulo se sintetizdé segun los métodos descritos para la preparacion de 5.3, utilizando 3-

(trifluorometil)benzaldehido en lugar de 3,5-difluorobenzaldehido.

- mﬁ Ao
S ﬁ
+ _
- NH,Cl
>I\E>A ’ DMSO, 120°C Ko
Et;N

Compuesto 55. (S)-3-isopropil-6-((1-(3-(trifluorometil)fenil)etil)amino) pirimidino-2,4(1H,3H)-
diona. A una solucién agitada de 55.1 (59,8 mg, 0,27 mmoles, 1,00 equiv) en DMSO (1,5 ml)
bajo una atmédsfera de argén inerte se afiadié EtsN (0,2 ml) y 1.3 (50 mg, 0,27 mmoles, 1,00
equiv). La solucion resultante se agité durante 6 h a 120 °C en un bafio de aceite. Después
de enfriar, la mezcla se concentrd bajo presion reducida y el residuo resultante (75 mg) se
purific6 mediante RP-HPLC preparativa para proporcionar 6,5 mg (7%) del compuesto del
titulo en forma de un solido blanco. LC/MS: m/z (ES+) 342 (M+H)*. "H-RMN (300 MHz,
DMSO-ds): & ppm 7,78 (s, 1H), 7,74-7,60 (m, 3H), 7,20 (br, 1H), 6. 02 (br, 1H), 4,96 (dt, J =
10,1. 5,1 Hz, 1H), 4,67-4,64 (m, 1H), 4,36 (s, 1H), 1,44 (d, J= 6. 8 Hz, 3H), 1,31-1,28 (m
6H).

Ejemplo 56. Preparacion de (S)-3-isopropil-6-((1-(2-cyanofenil)etil)amino)pirimidino-
2,4(1H,3H)-diona (56).
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Se preparé el intermedio 56.1 usando procedimientos similares a los de la preparacion del
compuesto 35, utilizando 1.3 e hidrocloruro de (S)-1-(2-bromofenil)etan-1-amina (sintetizada
a partir del correspondiente 2-bromobenzaldehido usando los métodos descritos para el
ejemplo 6.3). A una solucion agitada de 56.1 (40 mg, 0,11 mmoles, 1,00 equiv) en DMF (2
ml) se afadié Zn(CN)2 (20 mg, 0,17 mmoles, 1,50 equiv) y tetrakis(trifenilfosfina)paladio (131
mg, 0,11 mmoles, 0,20 equiv). Precaucion: reaccidon que contiene cianuro. La solucion
resultante se agité bajo una atmdsfera de argdén a 100 °C en un bafio con aceite durante 2 h.
Tras enfriar la reaccion se inactivd con una solucion acuosa saturada de FeSO4 (5 ml). La
mezcla resultante se diluyé con EtOAc (20 ml) y se lavé con una solucion acuosa saturada
de FeSO, (2x20 ml). La capa organica se seco con Na>SO4 anhidro, se filtré y se concentro
bajo presion reducida. El producto en bruto (5 mg) se purific6 mediante HPLC preparativa
quiral con las siguientes condiciones: columna, Phenomenex Lux-2 5u Cellulose-2, 30x150
mm; fase movil, hexanos y EtOH (mantenida a 50% de EtOH en 35 minutos); dando lugar a
2,1 mg (6%) del compuesto del titulo. LC/MS: m/z (ES+) 299 (M+H)*. 'H-RMN (300 MHz,
CD3CN): & ppm 8,59 (s ancho, 1H), 7,73 (d, J = 8,4 Hz, 1H), 7,61-7,56 (m, 1H), 7,48-7,45 (m,
2H), 5,09-4,94 (m, 3H), 1,46 (d, J = 6. 6 Hz, 3H), 1,34-1,26 (m, 6H).

Ejemplo 57. Preparacion de (S)-3-bencil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona.

0]
O

HCI OEt
EtOH + "HJ\OEt ﬂ» .
N ~ S0 NH,CI

Compuesto 57.1. Cloruro de 3-etoxi-3-oxo-1-(1-etoxi)propan-1-iminio. A una solucion agitada
de cianoacetato de etilo (5,0 g, 44 mmol) en Et,O anhidro (5 ml) se afiadié EtOH absoluto (3
ml). La mezcla de reaccion se enfrio a 0 °C y se hizo burbujear gas de HCI durante 10
minutos. La mezcla de reaccion se calenté a temperatura ambiente y se agité durante 16 h.
El precipitado blanco que se formé se filtr6 y se lavo con Et,O (40 ml) y se seco para
proporcionar el compuesto del titulo (6,99 g) en forma de un sélido blanco. LC/MS: m/z
(ES+) 160 (M+H)*.
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Compuesto 57.2. (S,E/Z)-3-amino-3-((1-feniletil)amino)acrilato de etilo. A una solucion
agitada de 57.1 (585 mg, 3,0 mmol) en EtOH (15 ml) se anadié DIEA (0,8 ml) y (S)-a-
metilbencilamina (290 mg, 2,4 mmol). La reaccion se agitdé durante 16 h y se concentré. El
producto en bruto se purifico mediante cromatografia de columna rapida (gel de silice,
eluyendo con CH3OH en CHxCl, (0 a 10%)) para proporcionar 0,57 g (98%) del compuesto
del titulo en forma de un aceite claro. Un analisis RMN puso de manifiesto que el producto
era una mezcla de isémeros E/Z. LC/MS: m/z (ES+) 235 (M+H)".

0]
NCO OEt
- o
R e
N“>NH,  DIEA, CH,CN g
gH ’ HN*O

of

Compuesto 57.3. (S,Z)-3-(3-bencilureido)-3-((1-feniletil)amino)acrilato de etilo.

Se ajustaron dos reacciones en paralelo y posteriormente se combinaron ya que ambas
dieron lugar a la formacion de un producto (por HPLC). En la primera reaccién, se afadié
isocianato de bencilo (150 pl, 1,2 mmol) a una solucién agitada de 57.2 (143 mg, 0,61 mmol)
en CH3CN (1 ml). Después de 10 minutos, se anadio DIEA (300 ul). La reaccion se agitd
durante 10 minutos adicionales y se inactivo con H2O (12 ml). Precipitd un sélido y se separo
por filtracion. En la segunda reaccion, se afiadio isocianato de bencilo (150 pl, 1,2 mmol) a
una solucion agitada de 57.2 (143 mg, 0,61 mmol) y DIEA (300 pl) en CH3CN (1 ml).
Después de 10 minutos, la mezcla de reaccion se inactivé con H2O (10 ml). La mezcla
resultante se diluyé con EtOAc (40 ml) y las capas se separaron. A la capa organica se
anadié el filtrado de la primera reaccion. Las capas se separaron y las fases organicas se
concentraron para proporcionar el compuesto del titulo que se utilizé sin purificacion

adicional.
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Compuesto 57. (S)-3-bencil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona. Se realizaron 2
reacciones y posteriormente se combinaron ya que ambas dieron lugar a la formacién de un
producto (por HPLC). La primera reaccion utilizé 1/3 de 57.3 en bruto en CH3zOH (1 ml). Se
calent6 en un reactor de microondas a 120 °C durante 10 minutos. Los 2/3 restantes de 57.3
en bruto en CH3OH (2 ml) se calentaron en un reactor de microondas a 120 °C durante 20
minutos. Después de enfriar a temperatura ambiente, las reacciones se combinaron y el
CH3OH se separd bajo presion reducida. Se afiadié una mezcla 50/50 de CH3CN/H20 con
0,1% de TFA (5 ml) al residuo resultante. Precipitd un sélido y se filtr6. El sélido marrén
resultante se lavé con EtOAc para proporcionar 7 mg del compuesto del titulo en forma de
un solido blanco. LC/MS: m/z (ES+) 322 (M+H)*. 'H-RMN (400 MHz, DMSO-dg): & ppm
10,05 (s ancho, 1H), 7,35-7,31 (m, 4H), 7,26-7,16 (m, 6H), 6. 61 (d, J = 7,0 Hz, 1H), 4,79 (s,
2H), 4,52 (quin, J = 6. 8 Hz, 1H), 4,42 (d, J = 2,3 Hz, 1H), 1,39 (d, J = 6. 7 Hz, 3H).

Ejemplo 58. Preparacion de (S)-3-(2,6-difluorofenil)-6-((1-feniletil)amino)pirimidino-
2,4(1H,3H)-diona (58).

. o T ] 0
: Dioxano
ﬂ STUNH T | jl; :’d 110°C, 16 h : J;u\:[l\j%;
e cl “‘H 0 @/”“H “‘H =0
o

El compuesto del titulo se sintetizd segun un procedimiento ligeramente modificado como se
describié en el ejemplo 50. En este caso, se utilizé 1,4-dioxano como disolvente y la
reaccion se calenté a 110 °C durante 16 h. La mezcla resultante se enfrid y se concentro
bajo presién reducida. El producto en bruto se purific6 mediante RP-HPLC preparativa para
proporcionar 19 mg del compuesto del titulo en forma de un sélido blanco. LC/MS: m/z
(ES+) 344 (M+H)*. "H-RMN (400 MHz, DMSO-de): & ppm 10,44 (s ancho, 1H), 7,52-7,42 (m,
2H), 7,39-7,36 (m, 3H), 7,34-7,16 (m, 3H), 6. 91 (s ancho, 1H), 4,65-4,56 (m, 1H), 4,52 (s,
1H), 1,43 (d, J = 6. 7 Hz, 3H).

Ejemplo 59. Preparaciéon de (S)-6-((1-(2,6-difluorofenil)etil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona.
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Compuesto 59.1. 2,6-difluorobenzaldehido. EI compuesto del titulo se sintetizé segun los
métodos descritos para la preparacion de 51.2. En este caso, se utilizé acido 2,6-

difluorobenzoico disponible en el comercio en Iugar de acido 2-(4-fluorofenil)acético.

@% CCNHg,a

Compuesto 59.2. Hidrocloruro de (S)-1-(2,6-difluorofenil)etan-1-amina. EI compuesto del
titulo se sintetizé segun los métodos descritos para la preparacion 5.3. En este caso se

utilizé 59.1 en lugar de 3,5-difluorobenzaldehido.

O
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protones
130°C
Compuesto 59. (S)-6-((1-(2,6-difluorofenil)etil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona.
Se realizé la reacciéon de 59.1 con 1.3 de una manera similar al procedimiento descrito en el
ejemplo 51. Sin embargo, en este caso la mezcla de reaccion se calentdé a 130 °C durante 5
h. Un analisis de la mezcla de reaccion a través de HPLC quiral puso de manifiesto
cantidades no despreciables del enantiomero. La separacion de los enantiomeros se realizd
utilizando HPLC quiral con una mezcla isocratica de EtOH:hexano (1:4) como eluyente a
partir de una columna de 30x150 mm Phenomenex Lux-2 5y Cellulose-2 (pasada de 40
minutos). LC/MS: m/z (ES+) 310 (M+H)*. 'H-RMN (400 MHz, DMSO-ds): & ppm 9,80 (s
ancho, 1H), 7,45-7,41 (m, 1H), 7,18-7,14 (m, 2H), 6. 52 (d, J = 8,0 Hz, 1H), 4,94-4,88 (m
1H), 4,79 (quint, J = 7,6 Hz, 1H), 4,41 (s, 1H), 1,56 (d, J = 6. 8 Hz, 3H), 1,30-1,26 (m, 6H).
Ejemplo 60. Preparacion de (R)-6-((1-(2,6-difluorofenil)etil)amino)-3-isopropilpirimidino-

2,4(1H,3H)-diona (60R).
O
SEaS
d\N N/go
H H
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El compuesto del titulo se generé como un subproducto de la quimica realizada en el
ejemplo 59. Se aislé a través de HPLC quiral preparativa con una mezcla isocratica de
EtOH:hexano (1:4) como eluyente a partir de una columna de 30x150 mm Phenomenex Lux-
2 5u Cellulose-2 (pasada de 40 minutos). LC/MS: m/z (ES+) 310 (M+H)*. 'H-RMN (400
MHz, DMSO-dg): & ppm 9,98-9,61 (br, 1H), 7,45-7,41 (m, 1H), 7,18-7,14 (m, 2H), 6. 52 (d, J
= 8,0 Hz, 1H), 4,94-4,88 (m, 1H), 4,79 (quint, J = 7,6 Hz, 1H), 4,41 (s, 1H), 1,56 (d, J = 6. 8
Hz, 3H), 1,30-1,26 (m, 6H).

Ejemplo 61. Preparaciéon de (S)-3-isopropil-6-((1-(piridin-4-il)propan-2-il)amino)pirimidino-
2,4(1H,3H)-diona.

N'ﬁ 0 N Nf*j]\ 0

g V’JJ‘“QH véase Ej. 51 [_{b \)_I\N o
I

Compuesto 61.1. N-metoxi-N-metil-2-(piridin-4-il)acetamida. El compuesto del titulo se

sintetizd segun los métodos descritos para la preparacion de 51.1. En este caso se utilizd

acido 4-piridinoacético disponible en el comercio en lugar de acido 2-(4-fluorofenil)acético.

N NN ——— X

| CH3MmgBr

Compuesto 61.2. 1-(Piridin-4-il)propan-2-ona. A un matraz de fondo redondo de 3 bocas de
250 ml purgado y mantenido con una atmédsfera de argdn, se afadié6 THF (70 ml) y N-
metoxi-N-metil-2-(piridin-4-il)acetamida (7,0 g, 0,39 moles, 1 equiv). La mezcla se enfrid a 0
°C y se afnadio gota a gota CHsMgBr (3M en THF, 65 ml, 5,0 equiv). La solucion resultante
se calentd a temperatura ambiente y se agité durante 16 h. La mezcla de reaccion se enfrid
a 0 °C y se inactivdo mediante la adicion de NH4Cl saturado (ac. 100 ml). La solucion
resultante se extrajo con EtOAc (3x200 ml). Las capas organicas se combinaron, se secaron
sobre Na;SO4 anhidro y se concentraron bajo presion reducida. El producto en bruto se
purific6 mediante cromatografia rapida (gel de silice, CH>Cl./CH30OH (20:1)) para producir
2,7 g (51%) del compuesto del titulo en forma de un aceite amarillo. 'H-RMN (400
MHz,CDCls): & ppm 8,58 (m, 2H), 7,17 (d, J = 0,4 Hz, 2H), 3,75 (s, 2H), 2,24 (s, 3H).

N@\j\ Véase Ej. 50 N@ -0
| EEE— - : I
e » e, HVHWN‘-S.\K
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20% ee

Compuesto  61.3. (R)-2-metil-N-((S)-1-(piridin-4-il)propan-2-il)propano-2-sulfinamida.  El

compuesto del titulo se preparé segun los procedimientos descritos en el ejemplo 50
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utilizando 61.2 en lugar de 1-(3-metilfenil)etanona. En este caso, la reduccion utilizando L-

selectrida dio lugar al aislamiento del compuesto del titulo (61.3) (exceso enantiémero de

20%).
B ease £|. :
\r< —_— )

20%0 ee (20% ee)
Compuesto 61.4. . (S)-1-(piridin-4-il)propan-2-amina. El compuesto del titulo se preparé
utilizando un procedimiento en dos etapas como se describe en el ejemplo 5. En primer
lugar, se convirtio la sulfonamida 61.3 en la sal de hidrocloruro mediante tratamiento con HCI
en 1,4-dioxano (véase el protocolo para el compuesto 5.3). La posterior basificacion libre de

la sal de hidrocloruro (véase el protocolo para el compuesto 5) dio lugar al compuesto del

titulo (~20% ee).
O
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Compuesto  61.  (S)-3-isopropil-6-((1-(piridin-4-il)propan-2-il)amino)pirimidino-2,4(1H,3H)-
diona. EL compuesto del titulo se prepard segun el protocolo descrito para 51. En este caso,
la mezcla de reaccién se agité a 100 °C durante 1 h. La mezcla de reaccion se concentrd
bajo presidon reducida y el residuo (100 mg) se purific6 mediante HPLC preparativa para
proporcionar 13,1 mg del compuesto del titulo en forma de una mezcla de enantiomeros. Los
enantiomeros (13,1 mg) se separaron por HPLC preparativa quiral con una columna de 5
pum, 2x25 cm Chiralpak IC, utilizando una mezcla isocratica de EtOH:hexano (1:3) como
eluyente (pasada de 20 minutos). Esto dio lugar 8,2 mg (8%) del compuesto del titulo en
forma de un sdélido amarillo claro. LC/MS: m/z (ES+) 289 (M+H)*. 'H-RMN (300
MHz,CDsOD): & ppm 8,41 (d, J = 5,7 Hz, 2H), 7,29 (d, J = 6. 0 Hz, 2H), 5,06-4,96 (m, 1H),
4,68 (s, 1H), 3,82-3,75 (m, 1H), 2,87-2,83 (m, 2H), 1,36 (d, J = 7,2 Hz, 6H), 1,12 (d, J = 7,2
Hz, 3H).

Ejemplo 62. Preparacion de (S)-6-((1-(4-(benciloxi)fenil)etil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona.
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Compuesto 62.1. (S)-2-(1-(4-(metoxi)fenil)etil)isoindolino-1,3-diona. A ftalimida (1,3 g, 0,0088
mol) en una vial de microondas de 2-5 ml se anadi6 (S)-1-(4-metoxifenil)etan-1-amina (2,20
ml, 0,015 mol) y K2CO3 (1,2 g, 0,0087 mol). La mezcla de reaccion se tapo y se calenté a
160 °C durante 2 minutos. El sdlido en bruto resultante se puso en suspension en n-BuOH y
se filtro. El filtrado se aparto. El sdlido se lavo con H20 vy el filtrado se desechd. El sélido se
lavdé con CH:Cl y el filtrado resultante se dividié en partes con H2O. Las fases organicas
(capa de n-BuOH y CH.Cl,) se combinaron y se concentraron. El residuo en bruto se purificd
mediante cromatografia de columna de gel de silice usando CH>Cl, como eluyente para
producir 1,6 g (64%) del compuesto del titulo. LC/MS: m/z (ES+) 282 (M+H)".

CH2Cly,
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Compuesto 62.2. (S)-2-(1-(4-hidroxifenil)etil)isoindolino-1,3-diona. A una solucion agitada de
62.1 (640 mg, 2,28 mmol) en CH2Cl, (8 ml) a 0 °C se anadié BBr3; (1M en CH2Clz, 3 ml, gota
a gota). La reaccion se dejo calentar a temperatura ambiente durante 30 minutos.
Permanecié una cantidad significativa de material de partida, por lo que la reaccién se volvié
a enfriar a 0 °C. Se afadié BBrs adicional (2 ml, 1,0M en CH.Cl,) y la reaccién se dejo
calentar a temperatura ambiente durante 30 minutos. La mezcla de reaccion se vertio sobre
NaHCO3 al 5% (ac en hielo). Las capas se separaron y la capa acuosa se extrajo
adicionalmente con CH.Cl,. Las fases organicas combinadas se lavaron con salmuera, se
secaron con Na>SO,; anhidro y se concentraron para proporcionar 500 mg (82%) del
compuesto del titulo en forma de un sélido blanco. LC/MS: m/z (ES+) 268 (M+H)*.

(@]
DMF, K,COy, 5
BnBr —N
nci
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Ejemplo 62.3. (S)-2-(1-(4-(benciloxi)fenil)etil)isoindolino-1,3-diona. A una solucion agitada de
62.2 (500 mg, 1,87 mmol) en DMF (10 ml) se afadié K2CO3 (560 mg, 4,05 mmoles, 2,17
equiv) y bromuro de bencilo (0,30 ml, 420 mg, 2,45 mmoles, 1,3 equiv). La reaccion se agitd
a 120 °C durante 5 h. La reaccion se enfrié y se filtr6. Se afiadié agua (20 ml) y se utilizd
EtOAc (60 ml) para extraer producto. La capa organica se lavd sucesivamente con H-O,
Na2COs al 10% (ac), H-O y salmuera (2x). Las fases organicas se secaron sobre MgSQO4
anhidro y se concentraron. El residuo en bruto se purificd por cromatografia rapida (gel de
silice, eluyendo CH2Cl») para producir 480 mg (72%) del compuesto del titulo. LC/MS: m/z
(ES+) 358 (M+H)*.

EtOH/H,0 .
N2H4 : NH2

Bn
Compuesto 62.4. (S)-1-(4-(benciloxi)fenil)etan-1-amina. A una solucién agitada de 62.3 (480
mg, 1,34 mmol) en una mezcla de EtOH/H20 70/30 (20 ml) se afiadié N2H4.H2O (1,5 ml). La
reaccion se agité durante 16 h y se concentrd. El material resultante se dividié en partes
entre EtOAc y Na,COs al 5% (ac). Las capas se separaron y la capa de EtOAc se lavo con
salmuera y se concentrd para proporcionar 280 mg (92%) del compuesto del titulo que se
uso sin purificacion adicional. LC/MS: m/z (ES+) 228 (M+H)*.
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Compuesto  62.  (S)-6-((1-(4-(benciloxi)fenil)etillamino)-3-isopropilpirimidino-2,4(1H,3H)-
diona. A un vial de microondas de 0,5-2,0 ml se afiadié 1,4-dioxano (1 ml), 62.4 (280 mg,
1,23 mmol), 1.3 (250 mg, 1,33 mmol) y DIEA (400 pl). La mezcla de reaccién se tapo, se
calenté a 135 °C en un reactor de microondas durante 1,5 h, se dejo enfriar y seguidamente
se concentrd. La mezcla de reaccion en bruto se traté con CH3CN/H20O 50/50 (TFA al 0,1%)
que condujo a una precipitacion. El solido se aislé por filtracion y se seco para proporcionar
45 mg (10%) de un solido blanco. LC/MS: m/z (ES+) 380 (M+H)*. 'H-RMN (400 MHz,
DMSO-dg): & ppm 9,73 (br, 1H), 7,43-7,29 (m, 5H), 7,23 (d, J = 14,5 Hz, 2H), 6. 97 (d, J =
14,5 Hz, 2H), 6. 42 (d, J = 7,0 Hz, 1H), 5,06 (s, 2H), 4,93-4,85 (m, 1H), 4,42 (quin, J = 6. 8
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Hz, 1H), 4,32 (d, J = 1,6 Hz, 1H), 1,35 (d, J = 6. 7 Hz, 3H), (m, 1H) 1,27-1,23 (m, 6H).
Ejemplo 63. Preparacion de (S)-6-((1-(4-hidroxifenil)etil)amino)-3-isopropilpirimidino-

2,4(1H,3H)-diona (63).
o) o J\
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A una solucion agitada de 62 (43 mg, 0,11 mmol) en CH3OH (20 ml) se afiadié paladio sobre
carbono (50 mg, contenido de 10% p (base seca), carbono activado en matriz, soporte
humedo, tipo Degussa). El recipiente se purgd nitrégeno seguido de hidrégeno. La mezcla
de reaccion se agité bajo una atmosfera de H, durante 2 h. Después de purgar el sistema
con nitrogeno, la mezcla se filiré a través de celite y se concentré. El solido resultante se
disolvié en 8 ml de CH3CN y seguidamente se afadieron 20 ml de H.O (TFA AL 0,1%). La
solucion se congeld y se liofilizé para proporcionar 29 g (90%) del compuesto del titulo en
forma de un sdlido blanco. LC/MS: m/z (ES+) 290 (M+H)*. 'H-RMN (400 MHz, DMSO-ds): &
ppm 9,70 (br, 1H), 9,32 (s, 1H), 7,10 (d, J = 8,6 Hz, 2H), 6. 71 (d, J = 8,6 Hz, 2H), 6. 36 (d, J
= 7,0 Hz, 1H), 4,92-4,85 (m, 1H), 4,37-4,33 (m, 2H), 1,33 (d, J = 6. 7 Hz, 3H), 1,27-1,23 (m,
6H).

Ejemplo 64. Preparacion de (R)-6-((2-(benciloxi)-1-feniletil)amino)-3-isopropilpirimidino-
2,4(1H,3H)-diona.

: o 150°C

Compuesto 64.1. (R)-2-(2-hidroxi-1-feniletil)isoindolino-1,3-diona. A un vial de microondas de
2,0-5,0 ml se afadié (R)-2-amino-2-feniletan-1-ol (1,53 g, 0,0112 mol) y anhidrido ftalico
(1,65 g, 0,0112 mol). La mezcla de reaccion se tapo y se calenté a 150 °C durante 2 minutos
en un reactor de microondas. La mezcla se enfrié y se diluyé con CH3CN (2 ml), se volvié a
tapar y se calentd en el reactor de microondas una segunda vez a 140 °C durante 20
minutos. Los componentes volatiles se separaron bajo presion reducida y el sélido resultante
se puso en suspension en EtOAc (50 ml). La capa organica se lavé con NaHCOs al 5% (ac),
H.O y salmuera, se secé con MgSO4 anhidro y se concentro. El residuo en bruto se purificé
por cromatografia rapida (gel de silice) eluyendo con CH3sOH en CH2Cl, (0 a 5%) para
producir 2,81 g (94%) del compuesto del titulo. LC/MS: m/z (ES+) 268 (M+H)*.
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Compuesto 64.2. (R)-2-(2-(benciloxi)-1-feniletil)isoindolino-1,3-diona. EI compuesto del titulo

se prepar6 de una manera similar al procedimiento descrito para 62.3. Sin embargo, en este
caso se us6 NaH (dispersion al 60% en aceite mineral, 1,2 equiv) en lugar de K2CO:s.
5  Especificamente, se afadio NaH a 0 °C y se agitd6 a temperatura ambiente durante 45
minutos. La reaccion se volvié a enfriar a 0 °C y seguidamente se afiadié bromuro de bencilo
(1,2 equiv). Un procedimiento de tratamiento como se describid para 62.3 seguido de
cromatografia rapida (gel de silice eluyendo con CH>Cl2) produjo el compuesto del titulo con
un rendimiento de 59%. LC/MS: m/z (ES+) 358 (M+H)*. "H-RMN (400 MHz, CDCl3): & ppm
10 7,84-7,79 (m, 2H), 7,72-7,67 (m, 2H), 7,52-7,48 (m, 2H), 7,37-7,20 (m, 8H), 5,62 (dd, J =
10,2. 5,9 Hz, 1H), 4,63 (t, J = 10,2 Hz, 1 H), 4,58 (s, 2H), 4,06-4,01 (m, 1H).
- )
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Compuesto 64.3. (R)-2-(benciloxi)-1-feniletan-1-amina. EI compuesto del titulo se preparé de

una manera similar al procedimiento descrito para 62.4. LC/MS: m/z (ES+) 228 (M+H)*. 'H-
15  RMN (400 MHz, CDCls): & ppm 7,40-7,24 (m, 10H), 4,56 (d, J = 2,0 Hz, 2H), 4,25 (dd, J =
8,8, 3,7 Hz, 1 H), 3,65-3,60 (m, 1H), 3,49-3,44 (m, 1H).
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Compuesto 64. (R)-6-((2-(benciloxi)-1-feniletil)amino)-3-isopropilpirimidino-2,4(1H,3H)-diona.

- ] 1L
Dx._ NS vease Ej. 62 0. ’J\ A

El compuesto del titulo se prepardé de una manera similar al procedimiento descrito para 62.

20  Sin embargo, en esta ocasién la reaccion se calenté a 140 °C durante 1 h. Después de



10

15

20

25

75

enfriar, la mezcla de reaccion en bruto se traté con CH3CN/H>O 50/50 (TFA al 0,1%) que
condujo a una precipitacién. LC/MS: m/z (ES+) 380 (M+H)*. 'H-RMN (400 MHz, DMSO-ds):
o ppm 10,01 (br, 1H), 7,36-7,26 (m, 10H), 6. 62 (d, J = 6. 7 Hz, 1H), 4,93-4,83 (m, 1H), 4,67-
4,62 (m, 1H), 4,50 (dd, J = 12,0, 2,0 Hz, 2H), 4,30 (s, 1H), 3,68-3,64 (m, 1H), 3,60-3,55 (m,
1H) 1,27-1,23 (m, 6H).

Ejemplo 65. Preparacién de (S)-3-(6-metilpiridin-2-il)-6-((1-feniletil)amino)pirimidino-

2,4(1H,3H)-diona.
J\ 0
M - puro

y
- -J-I\ D N \j
HoN /L"\“::,fl HzN NH; 1459C. 2 h HoN .JLE./L“«

Compuesto 65.1. 1-(6-metilpiridin-2-il)urea. A un matraz de fondo redondo de 25 ml purgado
y mantenido con una atmésfera inerte de argén, se anadio urea (1,48 g, 24,64 mmoles, 1,00
equiv) y 6-metilpirin-2-amina (3 g, 27,74 mmoles, 1,00 equiv). La mezcla resultante se agit6é
durante 2 h a 145 °C. Después de enfriar, el producto en bruto (4 g) se purificé usando una
columna CombiFlash: gel de silice C18; utilizando una fase mévil de CH3CN:H.O = 0:100 a
CH3CN:H2O = 50:50 durante 40 minutos. Esto dio lugar al aislamiento de 1,2 g (32%) del
compuesto del titulo en forma de un sélido blanco. 'H-RMN (400 MHz, DMSO-ds): & ppm
9,07 (s, 1H), 7,56-7,52 (m, 1H), 7,18-7,14 (m, 1H), 6. 80-6. 75 (m, 1H), 2,36 (s, 3H).

0 N*”J\| CH,(COOMe), i j::]
PPN " r\N ~
0" H’J*‘o

NaOie, MeOH, reflujo

Compuesto 65.2. 1-(6-metilpiridin-2-il)pirimidino-2,4,6(1H,3H,5H)-triona. EI compuesto del
titulo se preparé de una manera similar al procedimiento descrito para 1.2. Sin embargo, en
este caso, después de agitar durante 1 noche a 65 °C, la mezcla de reaccion se concentro
bajo presion reducida y el producto en bruto se dividié en partes entre CH3;OH:Et,O (1:50). El
solido se recogio por filtracion y se disolvié en CH3zOH (50 ml). El valor del pH de la solucién
se ajustd a 7 con una resina de intercambio de iones catidnicos (Dowex 50WX8-100, 5 g).
Los solidos se filtraron y el filtrado se concentré bajo presion reducida dando lugar a 0,5 g
(29%) del compuesto del titulo en forma de un solido blanco. 'H-RMN (400 MHz, DMSO-de):
6 ppm 9,27 (s ancho, 1H), 7,69 (t, J = 7,6 Hz, 1H), 7,17 (d, J = 7,6 Hz, 1H), 6. 93 (d, J = 7,6
Hz, 1H), 3,18 (s, 2H), 2,44 (s, 3H).
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Compuesto 65.3. 6-Cloro-3-(6-metilpiridin-2-il)pirimidino-2,4(1H,3H)-diona. A una solucion
agitada de 65.2 (500 mg, 2,28 mmoles, 1,00 equiv) en POCI; (5 ml) a 0 °C se anadié una
gota (~20 ul) de H20O. La solucion resultante se calenté a temperatura ambiente, se agitod
durante 30 minutos, se calenté a 70 2C y se agité durante 2 h. Después de enfriar, la mezcla
resultante se concentrd6 bajo presion reducida. El residuo resultante se disolvié
cuidadosamente en 10 ml de agua con hielo. El pH se ajusté a 7 con una resina de
intercambio i6nico de aniones (resina de intercambio aniénico de estireno de base fuerte
201x4 (711) activada, 20 g, y los solidos se filtraron. El filtrado se concentré bajo presion

reducida dando lugar a 0,2 g (37%) del compuesto del titulo en forma de un sélido amarillo.

; 0 N"L ‘“|~ * T‘{‘H

: )\“&./’ puro ) N
N

Compuesto 65. (S)-3-(6-metilpiridin-2-il)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona. A
un matraz de fondo redondo de 10 ml purgado y mantenido con una atmdsfera inerte de
argon se anadio (S)-a-metilbencilamina (0,5 ml) y 65.3 (200 mg, 0,84 mmoles, 1,00 equiv).
La soluciéon resultante se agité durante 3 h a 110 °C. Después de enfriar, la mezcla
resultante se concentré bajo vacio. El residuo (100 mg) se purifico6 mediante RP-HPLC
preparativa con las siguientes condiciones: columna, XBridge Prep C18 OBD Column, 5um,
19x150 mm, fase movil, H>O con 0,05% de Nas(HCO3) y CH3CN (15% de CH3CN hasta 80%
en 8 minutos. Esto dio lugar a 28,8 mg (11%) del compuesto del titulo en forma de un sdlido
blanco. LC/MS: m/z (ES+) 323 (M+H)*. 'H-RMN (400 MHz, DMSO-ds): d ppm 7,76 (t, J =
7,6 Hz, 1H), 7,39- 7,22 (m, 7H), 7,05 (d, J = 7,6 Hz, 1H), 6. 82 (br, 1H), 4,63-4,59 (m, 1H),
4,46 (s, 1H), 2,43 (s, 3H), 1,44 (d, J = 6. 4 Hz, 3H).

Ejemplo 66. Preparacion de (S)-3-(2,2-difluoroetil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-

diona.
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Compuesto  66.1.  6-Cloro-3-(2,2-difluoroetil)-1-((2-(trimetilsilil)etoxi)metil) ~ pirimidino-
2,4(1H,3H)-diona. A una solucion agitada de 11.1 (1,30 mg, 0,47 mmol) y EtsN (0,2 ml) en
CHxCI2 (2M), a 0 °C se afiadi6 a trifluorometanosulfonato de 2,2-difluoroetilo (0,10 ml). La
reaccion se calenté a temperatura ambiente y se agitdé durante 30 minutos. La mezcla se

concentré para proporcionar el compuesto en una mezcla en bruto.

0 0
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Compuesto 66.2. 6-Cloro-3-(2,2-difluoroetil)pirimidino-2,4(1H,3H)-diona. Se disolvié 65.1 en
bruto en CH.CIo/TFA (1:1, 4 ml) y se agité durante 3 h y se concentrd. El material resultante
se traté con NaHCO3 al 5% (ac) hasta que el pH fue 7. Se afadidé acetato de etilo a la
mezcla y las capas se separaron. La capa acuosa se concentro. El solido resultante se puso
en suspension en CH3CN (15 ml) y se separo por filtracion. El filtrado se concentrd para
proporcionar 52 mg del compuesto del titulo.
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Compuesto 66. (S)-3-(2,2-difluoroetil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona. A
66.2 (52 mg, 0,25 mmol) en 1,4-dioxano (15 ml) se afiadid6 EtsN (100 pl) y (S)-o-
metilbencilamina (188 mg, 1,55 mmol). La mezcla de reaccion se calenté en un reactor de
microondas a 100 °C durante 32 minutos, se enfrié a temperatura ambiente y seguidamente
se concentrd. El residuo resultante se disolvio en CH3CN/H2O 2:3 (10 ml) con 2 gotas de
TFA (~40 pl). La mezcla se purific6 mediante RP-HPLC preparativa para proporcionar 8 mg
(11%) del compuesto del titulo en forma de un sdélido blanco. LC/MS: m/z (ES+) 296 (M+H)".
"H-RMN (400 MHz, DMSO0-d6): & ppm 10,20 (s ancho, 1H), 7,37-7,32 (m, 4H), 7,26-7,23 (m,
1H), 6. 71 (d, J = 7,0 Hz, 1H), 6. 07 (it, J = 56. 0, 4,5 Hz, 1H), 4,54 (quin, J = 6. 8 Hz, 1H),
4,43 (d, J = 2,3 Hz, 1H), 4,02 (td, J = 14,3. 4,7 Hz, 2H), 1,40 (d, J=6.7 Hz, 3H).
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Ejemplo 67. Preparacion de (S)-6-((1-(benzo[d][1,3]dioxol-5-il)etil)amino)-3-(2,2,2-
trifluoroetil)pirimidino-2,4(1H,3H)-diona.
0]
HO:@)J\H Br- >Br :©)J\
HO CSZCO3 DMF <
110°C

Compuesto 67.1. 2H-1,3-benzodioxole-5-carbaldehido. A una solucion agitada de 3,4-
dihidroxibenzaldehido (10 g, 72,40 mmoles, 1,00 equiv) en DMF (150 ml) se ahadio
carbonato de cesio (35,5 g, 108,31 mmoles, 1,50 equiv) y dibromometano (18,7 g, 107,57
mmoles, 1,50 equiv). La solucién resultante se agité durante 2 h a 110 °C. La solucién se
enfrid a temperatura ambiente y el sélido se separd por filtracion. El filtrado se diluyé con
H20 (300 ml). La solucidn resultante se extrajo con EtOAc (2x300 ml). Las capas organicas
se combinaron, se secaron sobre sulfato de sodio y se concentraron bajo presion reducida.
El residuo en bruto se purific6 mediante cromatografia de columna de gel de silice, se eluyé
con EtOAc/éter de petroleo (1:9) para proporcionar 8 g (74%) del compuesto del titulo en
forma de un sélido amarillo. "H-RMN (300 MHz, CDClz): & ppm 9,81 (s, 1H), 7,41 (d, J = 8,1
Hz, 1H), 7,34 (s, 1H), 6. 93 (d, J = 8,1 Hz, 1H), 6. 08 (s, 2H).
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Compuesto 67.2. Hidrocloruro de (S)-1-(benzo[d][1,3]dioxol-5-il)etan-1-amina. El compuesto
del titulo se sintetizé segun los métodos descritos para la preparacién de 5.3. En este caso,
se utilizé 67.1 en lugar de 3,5-difluorobenzaldehido. LC/MS: m/z (ES+) 166 (M+H)".

o
(8] - F
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Compuesto 67. (S)-6-((1-(benzo[d][1,3]dioxol-5-il)etil)amino)-3-(2,2,2-trifluoroetil)pirimidino-
2,4(1H,3H)-diona. El compuesto del titulo se sintetizé segun los métodos descritos en el
ejemplo 59. En este caso, se utilizd 67.2 en lugar de hidrocloruro de (S)-1-(2,6-
difluorofenil)etan-1-amina y se utilizé 6-cloro-3-(2,2,2-trifluoroetil)pirimidino-2,4(1H,3H)-diona
(sintetizada segun los métodos descritos en el ejemplo 1) en lugar de 1.3. LC/MS: m/z (ES+)
358 (M+H)*. "H-RMN (300 MHz, DMSO-ds): & ppm 10,27 (s ancho, 1H), 6. 94 (d, J= 1,2 Hz,
1H), 6. 89-6. 82 (m, 3H), 6. 72 (d, J = 6. 9 Hz, 1H), 5,99 (s, 2H), 4,48-4,40 (m, 4H), 1,38 (d, J
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= 6. 9 Hz, 3H).
Ejemplo 68. Preparacion de (S)-3-isopropil-6-((1-(o-tolil)etil)amino)pirimidino-2,4(1H,3H)-
diona (68).

o J\ NMP, esponja de
N protones, 13[]“C J
LA

A una solucién agitada de (1S)-1-(2-metilfenil)etan-1-amina (310 mg, 2,29 mmoles, 1,50

equiv) en NMP (1 ml) se anadi6 una esponja de protones (491,4 mg, 2,30 mmoles, 1,50
equiv) y 1.3 (288 mg, 1,53 mmoles, 1,00 equiv). La solucién resultante se agité durante 1 h a
130 °C en un bafio de aceite, se enfrid a temperatura ambiente y seguidamente se diluyo
con DMSO (2 ml). Los sélidos se filtraron y el filtrado se purific6 mediante HPLC preparativa
rapida con las siguientes condiciones: columna: X Bridge C18, 19x150 mm, 5 ym; fase movil
A: H0/0,05% TFA, fase movil B: CH3CN; caudal: 20 ml/minuto; gradiente (30% B a 70% B
en 10 minutos). Esto proporcioné 50 mg del producto en bruto que posteriormente se separd
mediante HPLC preparativa quiral con las siguientes condiciones: columna Chiralpak IC,
2x25 cm, 5 ym; fase movil, hexanos y etanol (9:1, 15 minutos). Esto dio lugar a 35,6 mg
(8%) del compuesto del titulo en forma de un sélido blanco. LC/MS: m/z (ES+) 288 (M+H)".
"H-RMN (300 MHz, DMSO-ds): & ppm 9,76 (s ancho, 1H), 7,28 (d, J = 7,2 Hz, 1H) 7,24-7,14
(m, 3H), 6. 48 (d, J = 6. 3 Hz, 1H), 4,95-4,86 (m, 1H), 4,60 (quin, J = 6. 9 Hz, 1H), 4,19 (s,
1H), 2,34 (s, 3H), 1,37 (d, J = 6. 6 Hz, 3H), 1,27 (d, J = 6. 9 Hz, 6H).

Ejemplo 69. Preparacion de (S)-3-ciclobutil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona.

4/
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Compuesto 69.1. 1-ciclobutilurea. A una solucion agitada de ciclobutanamina (40 g, 562,42
mmoles, 1,00 equiv) en CH,CI, (400 ml) a 0 °C se afadio isocianato de trimetilsililo (67,40 g,
561,60 mmoles, 1,00 equiv) por partes. La solucion resultante se agité durante una noche a
temperatura ambiente y se inactivd mediante la adiciéon de CH3z;OH (80 ml). La mezcla
resultante se agité durante 1 h a temperatura ambiente y seguidamente se concentrd bajo
presion reducida. El residuo se lavé con Et,O (2x100 ml) y se filtrd, lo que proporciond 53 g
(83%) del compuesto del titulo en forma de un solido blanco. '"H-RMN (300 MHz, DMSO-de):
o ppm 6. 17 (d, J = 9,0Hz, 1H), 5,33 (s, 2H), 3,99-3,91 (m, 1H), 2,16-2,07 (m, 2H), 1,81-1,68
(m, 2H), 1,61-1,45 (m, 2H).
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Compuesto 69.2. 1-ciclobutilpirimidino-2,4,6(1H,3H,5H)-triona. A una solucion agitada de
metdxido de sodio (62,43 g, 1,156 moles, 2,40 equiv) en CH3OH (500 ml) se afadid
malonato de dimetilo (76,42 g, 0,578 moles, 1,20 equiv) y 69.1 (55 g, 0,48 moles, 1,00
equiv). La solucion resultante se calent6 a 65 °C y se agitd durante 1 noche. La reaccion se
enfrid y se inactivo mediante la adicion de H>O (100 ml). El pH de la solucion se ajusto a 1
con HCI concentrado. La mezcla resultante se concentrd bajo presion reducida. El residuo
se purificdé mediante cromatografia de columna de gel de silice con CH2Cl,/ CH3OH (20:1)
como eluyente para proporcionar 60 g (68%) del compuesto del titulo en forma de un sdlido
blanco. '"H-RMN (400 MHz, DMSO-ds): & ppm 11,20 (s, 1H), 4,95-4,86 (m, 1H), 3,56 (s, 2H),
2,72-2,62 (m, 2H), 2,16-2,09 (m, 2H), 1,78-1,60 (m, 2H).
0]
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Compuesto 69.3. 6-cloro-3-ciclobutilpirimidino-2,4(1H,3H)-diona. A 69.2 (80 g, 0,44 moles,
1,00 equiv) se afadid cloruro de trietilbencilamonio (140,2 g, 0,615 moles, 1,40 equiv). La
reaccion se agité durante 1 h a 65 °C y seguidamente se concentrd bajo presion reducida.
La reaccién se inactivdo mediante la adicion cuidadosa de 1 | de agua/hielo y seguidamente
el valor del pH de la solucion se ajustd con NaOH 2N (ac). El sélido se filtrd, se lavé con
CH3OH (300 ml) y Et2O (2x300 ml) y se seco. Esto dio lugar a 78 g (89%) del compuesto del
titulo en forma de un sélido amarillo claro. '"H-RMN (300 MHz, DMSO-ds): & ppm 12,23 (s,
1H), 5,82 (s, 1H), 5,13-5,01 (m, 1H), 2,87-2,73 (m, 2H), 2,13-2,03 (m, 2H), 1,80-1,56 (m, 2H).
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Compuesto 69. (S)-3-ciclobutil-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona. A un matraz
de fondo redondo de 500 ml purgado y mantenido con una atmdsfera inerte de argén, se
anadié 69.3 (78 g, 388,79 mmoles, 1,00 equiv) y (S)-a-metilbencilamina (150 ml, 2,00 equiv).
La mezcla de reaccion se agité durante 3 h a 120 °C. La mezcla de reaccién se enfrio a

temperatura ambiente, se diluyd con CH3OH (1 1) y se enfrio adicionalmente a 0 °C. El sélido
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resultante se filtro, se lavo con Et,0O (2x300 ml) y se seco bajo vacio para proporcionar 57,25
(52%) del compuesto del titulo en forma de un sélido blanco. LC/MS: m/z (ES+) 286 (M+H)".
"H-RMN (400 MHz, DMSO-dg): & ppm 9,94 (s ancho, 1H), 7,40-7,32 (m, 4H), 7,30-7,26 (m
1H), 6. 40 (s ancho, 1H), 5,19-5,10 (m, 1H), 4,56-4,49 (m, 1H), 4,35 (s, 1H), 2,91-2,81 (m
2H), 2,02-1,95 (m, 2H), 1,76-1,58 (m, 2H), 1,42 (d, J = 6. 8Hz, 3H).

Ejemplo 70. Preparacion de (S)-3-isopropil-6-((1-(2-(trifluorometil)fenil)etil)amino) pirimidino-

2,4(1H,3H)-diona.
o )(S’O
57 &
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Compuesto 70.1. (R,E)-2-metil-N-(2-(trifluorometil)bencilideno)propano-2-sulfinamida. A un
matraz de fondo redondo de 100 ml purgado y mantenido con una atmadsfera inerte de argon
se afiadido CH2Cl, (50 ml), 2-(trifluorometil)benzaldehido (2,0 g, 11,54 mmoles, 1,00 equiv),
(R)-(+)-2-metilpropano-2-sulfinamida (1,68 g, 13,86 mmoles, 1,20 equiv), p-toluenosulfonato
de piridinio (0,145 g, 0,05 equiv) y sulfato de magnesio (6,93 g, 5,00 equiv). La solucion re-
sultante se agité durante 48 h a 40 °C. La mezcla se enfrié a temperatura ambiente y el soli-
do se filtro. El filtrado se concentrd bajo presion reducida y el residuo resultante se purificd
mediante cromatografia de columna rapida (gel de silice, eluyendo con EtOAc/éter de petro-
leo (1:20)). Esto dio lugar a 0,96 g (30%) del compuesto del titulo en forma de un solido
amarillo claro. LC/MS: m/z (ES+) 278 (M+H)*. 'H-RMN (300 MHz, DMSO-dg): 3 ppm 8,82-
8,80 (m, 1H), 8,24 (d, J = 7,2 Hz, 1H), 7,95-7,80 (m, 3H), 1,22 (s, 9H).
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Compuesto 70.2. (R)-2-metil-N-((1S)-1-(2-(trifluorometil)fenil)-etil)propano-2-sulfinamida. A
una solucién agitada de 70.1 (578 mg, 2,08 mmoles, 1,00 equiv) en THF (20 ml) a -50 °C se
anadié bromuro de metiimagnesio 3M en Et,O (1,4 ml, 4,20 mmoles, 2,0 equiv) gota a gota.
La solucién resultante se agité a -50 °C durante 2,5 h y a temperatura ambiente durante 10 h
adicionales. La reaccion se inactivé mediante la adicion de una solucion acuosa saturada de

NH4CI (10 ml) y seguidamente se concentré bajo presion reducida. El residuo resultante se
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traté con H>O (50 ml) y se extrajo con CH2Cl, (2x50 ml). Las capas organicas se combina-
ron, se secaron sobre Na>SO4 y se concentraron bajo presion reducida. Esto dio lugar a 700
mg (60% de) del compuesto del titulo en forma de un sdélido amarillo. LC/MS: m/z (ES+) 294
(M+H)*. 'H-RMN (300 MHz, DMSO-dg): & ppm 7,77-7,74 (m, 1H), 7,67-7,60 (m, 2H), 7,43-
7,38 (m, 1H), 5,53 (d, J = 4,5Hz, 1H), 4,70-4,60 (m, 1H), 1,42 (d, J = 6. 6 Hz, 3H), 1,02 (s,

9H).
k,;t:l ol
i HaM
HM . HCl 4 M en dioxano ~
= F.C
e
FC. | N MeOH [ )
L -~

Compuesto 70.3. Hidrocloruro de (S)-1-(2-(trifluorometil)fenil)etan-1-amina. A una solucion
agitada de 70.2 (700 mg, 2,39 mmoles, 1,00 equiv) en CH30OH (4 ml) se anadido HCI 4N en
1,4-dioxano (2 ml) gota a gota. La solucion resultante se agitdé durante 1 h a temperatura
ambiente y seguidamente se concentré bajo presion reducida. Precipitd un sélido mediante
la adicion de Et20 (5 ml). El sélido se filtrd y se secé proporcionando el compuesto del titulo
en forma de un sélido blanco (0,32 g, 60%).

cl .
H3N CF; -

fc NaOH :
—_—
3 H,O NH,

Compuesto 70.4. (S)-1-(2-(trifluorometil)fenil)etan-1-amina. A un matraz de fondo redondo
de 50 ml se anadié 70.3 (320 mg, 1,43 mmoles, 1,00 equiv) e hidroxido de sodio (80 mg,
2,00 mmoles, 1,40 equiv) en H20 (20 ml). La solucion resultante se agité durante 1 h a tem-
peratura ambiente y seguidamente se extrajo con EtOAc (20 ml). La capa organica se com-
bind y se concentrd bajo presiéon reducida. Esto proporciond 190 mg (70%) del compuesto

del titulo en forma de un aceite amarillo claro.

MMP, esponja de

o
8]
- rotones, 130°C, ,J\
j':FE B i ,.J'I\NJ\ g 4 h CFs = f\N
U“NH? /ﬂ\ A I\/L‘H f"xN N/go
Cl M~ "0
~ N IJ H H

Compuesto 70. (S)-3-isopropil-6-((1-(2-(trifluorometil)fenil)etil)amino) pirimidino-2,4(1H,3H)-
diona. A un matraz de fondo redondo de 10 ml purgado y mantenido con una atmdsfera iner-
te de argon, se afadid NMP (2 ml), 70.4 (160 mg, 0,85 mmoles, 1,00 equiv), 1.3 (160 mg,
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0,85 mmoles, 1,00 equiv) y esponja de protones (273 mg, 1,28 mmoles, 1,5 equiv). La solu-
cion resultante se agité durante 4 h a 130 °C. El producto en bruto (200 mg) se purificd me-
diante HPLC preparativa quiral con las siguientes condiciones: columna, Phenomenex Lux-2
5u Cellulose-2, 30x150 mm; fase movil, hexano-HPLC y etanol-HPLC (mantenido a 20% de
etanol-HPLC en 14 minutos); detector UV 254/220 nm. Se obtuvieron 160 mg de producto
en bruto. El material obtenido (60 mg) se purificé adicionalmente usando HPLC preparativa
quiral con las siguientes condiciones: columna: Phenomenex Lux-2 5u Cellulose-2, 30x150
mm; fase movil y gradiente: hexano:EtOH =80:20; tiempo de retencién (pico 2) (minutos):
11,106. Esto dio lugar a 30 mg del compuesto del titulo en forma de un sélido blanco.
LC/MS: m/z (ES+) 342 (M+H)*. 'H-RMN (400 MHz, DMSO-ds): & ppm 9,84 (br, 1H), 7,78-
7,68 (m, 3H), 7,56-7,52 (m, 1H), 6. 75 (s ancho, 1H), 4,93-4,86 (m, 1H), 4,68-4,63 (m, 1H),
4,13 (s, 1H), 1,46 (d, J = 6. 8 Hz, 3H), 1,25 (d, J = 7,2 Hz, 6H).

Ejemplo 71. Preparacion de (S)-3-(1-metilciclopropil)-6-((1-feniletil)amino)pirimidino-
2,4(1H,3H)-diona.

./
A 4
— > H-N N
HoN CH.C, > H
Cl

Compuesto 71.1. 1-1-Metilciclopropil)urea. A una solucion agitada de sal de hidrocloruro de
1-metilciclopropan-1-amina (429 mg, 3,99 mmoles, 1,00 equiv) y trietilamina (268 mg, 2,65
mmoles, 1,00 equiv) en CH.Cl; (6 ml) se afadié isocianato de trimetilsililo (366 mg, 3,18
mmoles, 1,20 equiv). La mezcla resultante se agité a temperatura ambiente durante 1 hy se
inactivd mediante la adicion gota a de CH3;OH (2 ml) a 0 °C. La solucion resultante se calen-
té a temperatura ambiente y se agité durante 1 h adicional. La mezcla resultante se concen-
tr6 bajo presion reducida. El producto en bruto se precipité en CH3OH:Et,O (1:40) proporcio-

nando 300 mg (66%) del compuesto del titulo en forma de un sélido blanco.

j\ z MeOMOMe ﬁ
HN" N NaOMe, MeOH. Ko
Compuesto 71.2. 1-(1-Metilciclopropil)pirimidino-2,4,6(1H,3H,5H)-triona. A una solucion agi-
tada de 71.1 (320 mg, 2,80 mmoles, 1,0 equiv) en CH3OH (2 ml) se afiadié metdéxido de so-
dio (390 mg, 7,2 mmoles, 2,5 equiv) y malonato de dimetilo (380 mg, 2,88 mmoles, 1,0

equiv). La solucion resultante se agité durante una noche a 65 °C. Después de enfriar, la

reaccion se inactivd mediante la adicion de H2O (100 ml). El pH de la solucion se ajusto a 2
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con HCI concentrado y la mezcla resultante se concentrd bajo presion reducida. El residuo
en bruto se purific6 mediante cromatografia de columna de gel de silice con EtOH/éter de
petroleo (1:3) como eluyente. Esto proporcioné 100 mg (20%) del compuesto del titulo en
forma de un solido blanco. 'H-RMN (300 MHz, CDCI3): & ppm 8,04 (br, 1H), 3,61 (s, 2H),
1,41 (s, 3H), 1,00-, 0,86 (m, 4H).

O

ﬁ poci, _ J\ANZ
k T TEBAC o | N /go
Compuesto 71.3. 6-Cloro-3-(1-metilciclopropil)pirimidino-2,4(1H,3H)-diona. A 71.2 (100 mg,
0,55 mmoles, 1,00 equiv) y cloruro de trietilbencilamonio (180 mg, 0,79 mmoles, 1,00 equiv)
se afiadié POCI3 (2 ml). La solucion resultante se agité durante 3 h a 50 °C y seguidamente
se concentrd bajo presién reducida. El residuo se inactivdé cuidadosamente mediante la adi-
cion de 10 ml de agua/hielo y se extrajo con EtOAc (2x30 ml). Las capas organicas se com-
binaron y se concentraron bajo presion reducida. El residuo en bruto se purificé mediante
cromatografia de columna de gel de silice con CH2Cl,/CH3OH (10:1) como eluyente para
proporcionar 40 mg (36%) del compuesto del titulo en forma de un sélido amarillo.
0 P
P ,\r‘éh o : J N
Jl l , H], 130°C. 2h E’E A “‘N‘"L“D
o N 0 ~puo IHJ H H

Compuesto 71. (S)-3-(1-Metilciclopropil)-6-((1-feniletil)amino)pirimidino-2,4(1H,3H)-diona. A
71.3 (40 mg, 0,20 mmoles, 1,00 equiv) se afadio (S)-a-metilbencilamina (0,5 ml). La mezcla
de reaccioén se agité durante 2 h a 130 °C y seguidamente se concentrd bajo presién reduci-
da. El residuo resultante se purific6 mediante RP-HPLC preparativa con las siguientes con-
diciones: columna: X Bridge C18, 19x150 mm, 5yu; fase movil A: H20/0,05% de TFA, fase
movil B: CH3CN, caudal: 20 ml/minuto, gradiente: 30% de B a 70% de B en 10 minutos. Esto
proporciond 15,1 mg (27%) del compuesto del titulo en forma de un sélido blanco. LC/MS:
m/z (ES+) 286 (M+H)*. 'H-RMN (300 MHz, CDsCN): & ppm 8,41 (br, 1H), 7,42-7,29 (m, 5H),
5,79 (br, 1H), 4,48-4,44 (m, 1H), 4,30 (s, 1H), 1,47 (d, J = 6. 9 Hz, 3H), 1,27 (s, 3H), 0,87-
0,77 (m, 4H).
Ejemplo 72. Preparacion de compuestos de pirimidino-diona adicionales
Los compuestos en la Tabla 1B se prepararon segun los ejemplos anteriormente descritos

(se proporcionan métodos ilustrativos como “Ej. n° de referencia”.
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Estructura

Compuesto n°

Ej. referencia n°

Peso observado y/o
'H RMN

72

17

340 (M+H)*
"H-RMN (300 MHz, DMSO-
ds): & ppm 9,89 (s ancho,
1H), 9,54 (s ancho, 1H),
8,22 (s ancho, 1H) 7,82 (s
ancho, 1H), 7,75 (s, 1H)
7,66-7,54 (m, 2H), 7,48 (d,
J =7,5Hz, 1H), 6. 60-6. 58
(m, 1H), 4,90-4,83 (m, 1H),
4,55-4,48 (m, 1H), 4,30 (s,
1H), 1,42 (d, J = 6. 9 Hz,
3H), 1,27-1,21 (m, 6H).

73

15

310 (M+H)*
"H-RMN (400 MHz, DMSO-
ds): & ppm 9,20 (m, 1H),
9,04 (s ancho, 1H), 7,57
(m, 1H), 7,38-7,32 (m , 4H),
7,26-7,21 (m, 1H), 6. 76 (m,
1H), 4,69-4,62 (m, 1H),
4,46 (s, 1H), 1,40 (d, J = 6.
8 Hz, 3H).
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74

15

310 (M+H)*
"H-RMN (400 MHz, DMSO-
ds): & ppm 8,56 (m, 1H),
8,49 (m, 1H), 8,37 (m, 1H),
7,37-7,31 (m, 4H), 7,26-
7,22 (m, 1H), 6. 68 (m, 1H),
4,71-4,65 (m, 1H), 4,34 (s,
1H), 1,37 (d, J = 6. 8 Hz,
3H).

75

15

310 (M+H)*
"H-RMN (400 MHz, DMSO-
ds): & ppm 8,60 (m, 1H),
8,57 (m, 1H), 8,49 (s an-
cho, 1H), 7,39-7,32 (m,
4H), 7,26-7,22 (m, 1H), 6.
68 (m, 1H), 4,69-4,64 (m,
1H), 4,41 (s, 1H), 1,39 (d, J
= 6. 8 Hz, 3H).

76

5y 58

275 (M+H)+
"H-RMN (400 MHz, DMSO-
ds): & ppm 9,70 (br, 1H),
8,60 (d, J = 2,0 Hz, 1H)
8,50 (dd, J = 4,8, 1,6 Hz,
1H), 7,76 (d, J = 8,0 Hz,
1H), 7,41 (dd, J = 7,6. 4,8
Hz, 1H), 6. 67 (s ancho,
1H), 4,94-4,88 (m, 1H),
4,62-4,58 (m, 1H), 4,38 (s,
1H), 1,45 (d, J = 6. 4 Hz,
3H), 1,30-1,28 (m, 6H).
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77

15

312 (M+H)+
"H-RMN (400 MHz, DMSO-
ds): & ppm 10,69 (s ancho,
1H), 7,65 (s, 1H), 7,40-7,20
(m, 7H), 4,52 (quin, J = 6. 8
Hz, 1H), 4,40 (s, 1H), 3,30
(s ancho, 3H), 1,39 (d, J =
7,0 Hz, 3H).

78

302 (M+H)+
"H-RMN (400 MHz, CDCls):
o ppm 10,58 (s ancho, 1H),
7,36-7,23 (m, 5H), 5,16 (m,
2H), 4,69 (s, 1H), 4,26 (m,
1H), 1,82-1,71 (m, 2H),
1,44-1,38 (m, 6H), 1,36-
1,25 (m, 2H), 0,92 (t, J =
8,0 Hz, 3H).

79

11

316 (M+H)+
"H-RMN (400 MHz,
CDsCN): & ppm 7,30-7,20
(m, 4H), 7,16-7,11(m, 1H),
6. 32 (m, 1H), 4,69-4,62 (m,
1H), 4,43 (quin, J = 6. 7 Hz,
1H), 4,29 (s, 1H), 4,00 (t, J
= 10,5 Hz, 1H), 3,67-3,59
(m, 1H), 3,44-3,40 (m, 1H),
3,14-3,08 (m, 1H), 2,48-
2,38 (m, 1H), 1,56-1,45 (m,
3H), 1,38(d, J = 6. 8 Hz,
3H).
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80

300 (M+H)+

'H RMN (400 MHz, DMSO-
ds) & ppm 9,82 (s ancho,
1H), 7,41-7,19 (m, 5H), 6.
50 (d, J = 6. 7 Hz, 1H),
5,05-5,01 (m, 1H), 4,50-
4,46 (m, 1H), 4,34 (s, 1H),
2,01-1,84 (m, 2H), 1,83-
1,64 (m, 2H), 1,63-1,51 (m,
2H), 1,49-1,34 (m, 5H).

81

302 (M+H)*
"H-RMN (400 MHz,
CDsOD): & ppm 7,39-7,35
(m, 2H), 7,30-7,28 (m, 3H),
5,06-5,00 (m, 1H), 4,53 (s,
1H), 4,12 (d, J = 7,2 Hz,
1H), 2,10-2,01 (m, 1H),
1,40-1,37 (m, 6H), 1,02 (d,
J =6.8Hz 3H), 0,93 (d, J
= 6. 8 Hz, 3H).

82

350 (M+H)*
"H-RMN (400 MHz,
CDsOD): & ppm 7,43-7,33
(m, 4H), 7,30-7,26 (m, 1H),
4,82-4,75 (m, 1H), 4,54-
4,49 (m, 2H), 2,74-2,65 (m,
2H), 2,15-2,05 (m, 2H),
1,93-1,79 (m, 2H),1,61-1,57
(m, 2H), 1,51 (d, J = 6. 8
Hz, 3H).
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83

302 (M+H)*
"H-RMN (400 MHz, DMSO-
ds): & ppm 9,73 (s ancho,
1H), 7,40 - 7,22 (m, 5H), 6.
50 (d, J = 5,1 Hz, 1H), 4,57-
4,44 (m, 2H), 4,34 (s an-
cho, 1H), 1,90 (ddd, J =
13,3. 9,8, 7,4 Hz, 2H), 1,61-
1,50 (m, 2H), 1,38 (d, J = 6.
7 Hz, 3H), 0,74-0,60 (m,
6H).

84

12

419 (M+H)+
"H-RMN (400 MHz, DMSO-
ds): & ppm 9,88 (s ancho,
1H), 7,45-7,41 (m, 3H),
7,37-7,29 (m, 6H), 7,27-
7,22 (m, 1H), 6. 54 (d, J =
6. 7 Hz, 1H), 4,84-4,79 (m,
1H), 4,52-4,47 (m, 1H),
4,36 (d, J = 2,4 Hz, 1H),
3,57 (m, 2H), 3,05 (m, 2H),
2,38 (m, 2H), 1,50 (m, 2H),
1,38 (d, J = 6. 7 Hz, 3H).
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302 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,73 (s
ancho, 1H), 7,31-7,22 (m,
2H), 7,21-7,12 (m, 3H),
593 (d, J = 8,2 Hz, 1H),
5,00-4,87 (m, 1H) 4,44 (s,
1H), 4,30 (s, 1H), 3,37-
3,31 (m, 1H), 2,65-2,53
(m, 2H), 1,70 (dtd, J = 9,0,
6.9,6.9, 2,0Hz 1H), 1,29
(d, J = 7,0 Hz, 6H), 1,11
(d, J = 6. 3 Hz, 3H).

86

11

304 (M+H)*
'H-RMN (400  MHz,
CDsOD + CDCly): 7,22-
715 (m, 2H), 7,13-7,07
(m, 3H), 6. 28 (d, J = 6. 1
Hz, 1H), 4,44 (s, 1H), 4,38
(s, 2H), 4,30-4,23 (m, 1H),
3,55 (s, 3H), 1,35 (d, J = 6.
8 Hz, 3H).
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288 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,77 (s
ancho, 1H), 7,32-7,26 (m,
2H), 7,23-7,12 (m, 3H),
5,85 (d, J = 7,9 Hz, 1H),
4,97-4,87 (m, 1H), 4,55 (s,
1H), 3,77-3,65 (m, 1H),
2,76-2,68 (m, 2H), 1,27 (d,
J =7,0Hz 6H), 1,05 (d, J
=6. 7 Hz, 3H).

Iz
Iz

J o

Ao

91

53

380 (M+H)+
"H-RMN (400 MHz,
CDCls): & ppm 9,77 (s an-
cho, 1H), 7,33-7,23 (m,
10H), 5,23 (s ancho, 1H),
4,67 (s ancho, 1H), 4,57
(d, J =12,0 Hz, 1H), 4,47
(d, J = 12,0 Hz, 1H), 4,44-
4,37 (m, 1H), 4,09 (t, J
9,2 Hz, 1H), 3,63 (dd, J
9,8, 5,9 Hz, 1H), 1,48 (d, J
=6.7 Hz, 3H), 1,35 (d, J =
7,0 Hz, 3H).
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92

54

290 (M+H)+
"H-RMN (400 MHz,
CDCl3): & ppm 9,68 (s,
1H), 7,41 - 7,22 (m, 5H),
5,62 (s, 1H), 5,08 (id, J =
7,3. 2,9 Hz, 1H), 4,67 (s,
1H), 4,48 - 4,35 (m, 1H),
3,98 (dd, J = 11,9, 7,6 Hz,
1H), 3,75 (dd, J = 11,7, 3,1
Hz, 1H), 1,52 (d, J = 7,0
Hz, 3H), 1,36 (d, J = 7,0
Hz, 3H).

93

290 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 10,01
(d, J = 2,0 Hz, 1H), 7,37-
7,23 (m, 5H), 6. 61 (d, J =
6. 3 Hz, 1H), 519 (t, J =
5,1 Hz, 1H), 4,93-4,83 (m,
1H), 4,40- 4,33 (m, 1H),
4,24 (d, J = 2,4 Hz, 1H),
3,66 (dt, J = 11,1. 4,7 Hz,
1H), 3,52- 3,44 (m, 1H),
1,25 (dd, J= 6. 9, 2,2 Hz,
6H).




93

94

1y 50

328 (M+H)+
'H RMN (400 MHz,
DMSO-ds a 75 °C): & ppm
9,91 (s ancho, 1H), 7,44-
7,23 (m, 5H), 6. 58 (s an-
cho, 1H), 5,52 (s ancho,
1H), 4,59-4,51 (m, 1H),
4,46 (s ancho, 1H), 1,52
(d, J = 7,0 Hz, 3H), 1,43
(d, J=7,0 Hz, 3H).

95

1y 50

328 (M+H)+
'H RMN (400 MHz,
DMSO-ds a 75 °C): & ppm
9,91 (s ancho, 1H), 7,44-
7,23 (m, 5H), 6. 58 (s an-
cho, 1H), 5,52 (s ancho,
1H), 4,59-4,51 (m, 1H),
4,46 (s ancho, 1H), 1,52
(d, J = 7,0 Hz, 3H), 1,43
(d, J =7,0 Hz, 3H).

99

342 (M+H)+
"H-RMN (400 MHz,
DMSO-ds a 50 °C): & ppm
9,79 (s ancho, 1H), 7,46-
7,23 (m, 5H), 6. 51 (d, J =
6. 7 Hz, 1H), 5,13 (s an-
cho, 1H), 4,50 (quin, J = 6.
9 Hz, 1 H), 4,37 (s, 1H),
3,15-3,01 (m, 1H), 2,60-
2,50 (m, 1H), 1,40 (d, J =
6. 7 Hz, 3H), 1,31 (d, J =
7,0 Hz, 3H).
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314 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 10,32 (s
ancho, 1H), 7,40-7,34 (m,
4H), 7,29-7,25 (m, 1H), 6.
81 (d, J = 6. 6 Hz, 1H),
4,60-4,54 (m, 1H), 4,49-
4,40 (m, 3H), 1,42 (d, J =
6. 6 Hz, 3H).

101

1y 50

288 (M+H)+
'H-RMN (400 MHz,
DMSO-ds): & ppm 9,50 (s
ancho, 1H), 7,56-7,44 (m,
4H), 7,38-7,24 (m, 1H), 6.
41 (d, J = 6. 4 Hz, 1H),
4,45 (q, J = 6. 8 Hz, 1H),
4,25 (s, 1H), 1,54 (s, 9H),
1,38 (d, J= 6. 8 Hz, 3H).

102

57

290 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 10,31 (s
ancho, 1H), 7,35-7,23 (m,
5H), 5,72 (d, J = 4,7 Hz,
1H), 4,67 (s, 1H), 4,40
(quin, J = 6. 6 Hz, 1H),
4,05 (t, J = 5,7 Hz, 2H),
3,56 (t, J = 5,7 Hz, 2H),
3,27 (s, 3H), 1,46 (dd, J=
6.7, 1,6 Hz, 3H).
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103

1y 59

342 (M+H)+
"H-RMN (400 MHz,
DMSO-de. 2 75 °C): & ppm
9,91 (s ancho, 1H), 7,37-
7,24 (m, 5H), 6. 59 (s an-
cho, 1H), 5,51 (s ancho,
1H), 4,45 (s ancho, 1H),
4,31 (q, J = 6. 9 Hz, 1H),
1,83-1,67 (m, 2H), 1,52 (d,
J=7,4Hz 3H), 0,86 (t, J =
7,4 Hz, 3H).

o) -
| N
N Nko
H H
O _
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300 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,80 (s
ancho, 1H), 7,37-7,31 (m,
4H), 7,27-7,22 (m, 1H), 6.
52 (br, 1H), 4,48 (q, J = 6.
7 Hz, 1H), 4,32 (s ancho,
1H), 3,93 (br, 1H), 1,62
(br, 1H), 1,38 (d, J= 6. 7
Hz, 3H), 1,33 (d, J = 7,0
Hz, 3H), 0,48-0,41 (m,
1H), 0,27-0,21 (m, 1H),
0,14 (dq, J = 9,4. 4,8 Hz,
1H), 0,02 (m, 1H).
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300 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,81 (s
ancho, 1H), 7,37-7,30 (m,
4H), 7,26-7,22 (m, 1H), 6.
53 (d, J = 5,9 Hz, 1H),
4,48 (q, J = 6. 8 Hz, 1H),
4,32 (d, J = 1,6 Hz, 1H),
3,85 (m, 1H), 1,61 (m, 1H),
1,38 (d, J= 7,0 Hz, 3H),
1,32 (d, J = 6. 7 Hz, 3H),
0,49-0,42 (m, 1H), 0,28-
0,22 (m, 1H), 0,17-0,12
(m, 1H), 0,01- (-)0,05. (m,
1H).

106

300 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 9,96 (s
ancho, 1H), 7,36-7,24 (m,
5H), 6. 48 (d, J = 6. 3 Hz,
1H), 4,40 (s, 1H), 4,36-
4,27 (m, 1H), 3,63 (q, J =
6. 6 Hz, 2H), 2,67-2,50 (m
parcialmente oscurecido,
1H) 2,02-1,95 (m, 1H),
1,90-1,78 (m, 4H), 1,66-
1,57 (m, 1H), 0,98 (t, J = 6.
6 Hz, 3H).
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318 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 9,76 (s
ancho, 1H), 6. 92 (d, J=
1,8 Hz, 1H), 6. 87 (d, J =
7,8 Hz, 1H), 6. 80 (dd, J =
6.0, 1,8 Hz, 1H), 6. 44 (d,
J = 7,2 Hz, 1H), 5,99 (s,
2H), 4,93-4,88 (m, 1H),
4,41-4,35 (m, 2H), 1,35 (d,
J=6.6Hz, 3H) 1,28 (d, J=
1,2 Hz, 3H) 1,26 (d, J =
1,2 Hz, 3H).

108

67y 59

304 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 9,93 (s
ancho, 1H), 6. 92 (d, J=
1,5 Hz, 1H), 6. 87 (d, J =
8,1 Hz, 1H), 6. 82-6. 79
(m, 1H), 6. 48 (d, J = 7,2
Hz, 1H), 5,99 (s, 2H), 4,45-
4,39 (m, 2H), 3,65 (q, J
6. 6 Hz, 2H), 1,36 (d, J
6. 9 Hz, 3H) 0,99 (t, J= 6.
9 Hz, 3H).
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1.5y7

328 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 10,28 (s
ancho, 1H), 7,39-7,24 (m,
5H), 6. 81 (d, J = 6. 6 Hz,
1H), 4,47-4,33 (m, 4H),
1,80-1,67 (m, 2H), 0,85 (t,
J=7,2Hz, 3H).

110

1y 50

286 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 10,01 (s
ancho, 1H), 7,39-7,33 (m,
4H), 7,30-7,23 (m, 1H), 6.
60 (d, J = 6. 0 Hz, 1H),
4,52 (q, J = 6. 6 Hz, 1H),
4,38 (s, 1H), 3,49 (d, J = 6.
9Hz 2H),1,40(d,J=6.9
Hz, 3H) 1,08-1,00 (m, 1H),
0,37-0,33 (m, 2H), 0,28-
0,23 (m, 2H).

111

7y59

340 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 10,29 (s
ancho, 1H), 7,37-7,33 (m,
4H), 7,30-7,25 (m, 1H), 6.
98 (d, J = 5,6 Hz, 1H),
4,42 (q, J = 9,2 Hz, 2H),
4,35 (d, J= 1,6 Hz, 1H),
3,89-3,85 (m, 1H), 1,24-
1,15 (m, 1H) 0,61-0,56 (m,
1H), 0,50-0,33 (m, 3H).




99

112

8y59

354 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 10,27 (s
ancho, 1H), 7,45-7,25 (m,
5H), 6. 73 (s ancho, 1H),
4,46-4,35 (m, 4H), 2,67-
2,50 (m parcialmente os-
curecido, 1H), 2,04-2,01
(m, 1H), 1,90-1,79 (m, 4H),
1,68-1,62 (m, 1H).

113

15

306 (M+H)+
"H-RMN (400 MHz,
DMSO-ds a 90 °C): & ppm
9,86 (s ancho, 1H), 7,39-
7,31 (m, 4H), 7,29-7,25
(m, 1H), 6. 48 (d, J =6.7
Hz, 1H), 5,00-4,91 (m,
1H), 4,78 (m, 1H), 4,56-
450 (m, 1H), 4,45-4,38
(m, 2H), 3,76-3,70 (m, 2H),
1,42 (d, J = 7,4 Hz, 3H).
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1y 51

360 (M+H)+
"H-RMN (400 MHz,
DMSO-ds a 90 °C): & ppm
9,86 (s ancho, 1H), 7,25
(dd, 8,4. 5,7 Hz, 2H), 7,10-
7,04 (m, 2H), 5,94 (s an-
cho, 1H), 5,52 (s ancho,
1H), 4,62 (s ancho, 1H),
3,79-3,71 (m, 1H), 2,76 (d,
J=6.7 Hz, 2H),

1,55 (d, J = 7,0 Hz, 3H),
1,11 (d, J = 6. 3 Hz, 3H).

115

62

290
(M+H)+

OH

116

62

290 (M+H)+
'H-RMN (400 MHz,
DMSO-ds): & ppm 9,83 (s
ancho, 1H), 9,68 (s ancho,
1H), 7,14 (dd, J =7,4. 1,6
Hz, 1H), 7,05 (td, J = 7,6.
1,6 Hz, 1H), 6. 82-6. 74
(m, 2H), 6. 40 (d, J = 7,0
Hz, 1H), 4,92-4,85 (m,
1H), 4,60 (quin, J = 6. 9
Hz, 1H), 4,30 (d, J = 2,4
Hz, 1H), 1,35 (d, J = 6. 7
Hz, 3H), 1,27-1,22 (m,
6H).
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1y 59

340 (M+H)+
"H-RMN (300 MHz, CDCls:
® ppm 10,40 (s ancho,
1H), 7,44-7,26 (m, 5H), 6.
13 (s ancho, 1H), 4,80 (s
ancho, 1H), 4,45 (m, 1H),
1,76-1,52 (m, 5H), 1,35-
1,27 (m, 2H).

118

1y 51

376 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 10,27 (s
ancho, 1H), 7,29-7,22 (m,
3H), 7,15-7,10 (m, 2H),
7,01 (dd, J = 8,2. 2,3 Hz,
2H), 6. 12 (s ancho, 1H),
4,72 (d, J = 2,0 Hz, 1H),
3,79-3,71 (m, 1H), 2,76 (d,
J=6. 7 Hz, 2H), 1,09 (d, J
= 6.7 Hz, 3H).

119

5y 59

354 (M+H)+
'H-RMN (400 MHz,
DMSO-ds): & ppm 9,84 (s
ancho, 1H), 7,43 (d, J=1,2
Hz, 1H), 7,38 (d, J = 8,0
Hz, 1H), 7,21 (dd, J = 8,4.
1,2 Hz, 1H), 6. 54 (d, J =
6. 8 Hz, 1H), 4,90 (q, J =
6. 8 Hz, 1H), 4,55-4,52 (m,
1H), 4,34 (d, J = 2,0 Hz,
1H), 1,39 (d, J = 6. 8 Hz,
3H) 1,31-1,26 (m, 6H).
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120

5y 59

308 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 9,87 (m,
1H), 7,48-7,28 (m, 4H), 6.
66 (d, J = 6. 6 Hz, 1H),
4,93-4,84 (m, 1H), 4,70
(quin, J = 6. 6 Hz, 1H),
4,08 (s, 1H), 1,41 (d, J = 6.
6 Hz, 3H), 1,28-1,24 (m,
6H).

121

304 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,68 (m,
1H), 7,25-7,21 (m, 2H), 6.
91-6. 87 (m, 2H), 6. 43 (m,
1H), 4,92-4.85 (m, 1H),
4,41 (quin, J = 6. 7 Hz,
1H), 4,32 (s, 1H), 3,71 (s,
3H), 1,35 (d, J = 6. 7 Hz,
3H), 1,27-1,23 (m, 6H).

122

7y59

286 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 7,38-
7,33 (m, 4H), 7,28-7,25
(m, 1H), 6. 80 (s ancho,
1H), 4,24 (s, 1H), 3,82-
3,78 (m, 1H), 3,63 (q, J =
6. 8 Hz, 2H), 1,17-1,13 (m,
1H), 0,97 (t, J = 6. 8 Hz,
3H), 0,59-0,54 (m, 1H),
0,47-0,32 (m, 3H).
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123

1y 59

294 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 10,00 (s
ancho, 1H), 7,44 (s, 1H),
7,42-7,30 (m, 3H), 6. 61
(d, J = 6. 6 Hz, 1H), 4,57-
4,53 (m, 1H), 4,38 (d, J =
1,8 Hz, 1H), 3,65 (q, J = 6.
9 Hz, 2H), 1,39 (d, J=6.9
Hz, 3H), 0,99 (t, J = 7,2
Hz, 3H).

124

1y 59

328 (M+H)
"H-RMN (300 MHz,

DMSO-ds): 6 ppm 7,75 (s,
1H), 7,72-7,59 (m, 3H), 6.

99 (s ancho, 1H), 4,68-
4,62 (m, 1H), 4,38 (s, 1H),
3,65 (q, J = 6. 6 Hz, 2H),
1,42 (d, J = 6. 6 Hz, 3H),

1,01 (t, J = 4,5 Hz, 3H).
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1y 59

304 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 10,01 (s
ancho, 1H), 7,42 (dd, J =
7,8,6.0Hz, 1H), 7,20 (d, J
= 7,5 Hz, 2H), 7,12-7,06
(m, 1H), 6. 62 (d, J = 7,2
Hz, 1H), 4,56 (quin, J = 6.
9 Hz, 1H), 4,39 (s, 1H),
3,49 (d, J = 6. 9 Hz, 2H),
1,40 (d, J = 6. 6 Hz, 3H),
1,07-0,99 (m, 1H), 0,37-
0,34 (m, 2H), 0,30-0,22
(m, 2H).

126

1y 59

354 (M+H)+
"H-RMN (300 MHz,
CDs0OD): & ppm 7,73-7,50
(m, 4H), 463 (q, J = 6. 9
Hz, 1H), 3,62 (d, J = 7,2
Hz, 2H), 1,50 (d, J = 6. 9
Hz, 3H) 1,17-1,10 (m, 1H),
0,45-0,39 (m, 2H), 0,32-
0,26 (m, 2H).
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127

1y 59

320 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): 6 ppm 10,01 (s
ancho, 1H), 7,45 (s, 1H),
7,42-7,30 (m, 3H), 6. 64
(d, J = 6.9 Hz, 1H), 4,58-
4,53 (m, 1H), 4,39 (s, 1H),
3,50 (d, J = 7,2 Hz, 2H),
1,40 (d, J = 6. 6 Hz, 3H)
1,07-1,03 (m, 1H), 0,37-
0,31 (m, 2H), 0,25-0,22
(m, 2H).

128

388(M+H)+

"H-RMN (400 MHz,
DMSO-ds): & ppm 9,50 (s
ancho, 1H), 7,52- 7,22 (m,
3H), 4,87-4,72 (m, 1H),
4,52-4,41 (m, 1H), 1,60-
1,48 (m, 3H), 1,41-1,27
(m, 6H).
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129

1y 59

292 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 10,00 (s
ancho, 1H), 7,40 (dt, J =
7,8 Hz, 0,6 Hz, 1H), 7,26
(d, J = 7,8 Hz, 2H), 7,09-
7,06 (m, 1H), 6. 60 (d, J
6. 9 Hz, 1H), 4,46 (q, J
6. 6 Hz, 1H), 4,38 (s, 1H),
3,60-3,55 (m, 2H), 1,47-
1,39 (m, 5H), 0,79 (t, J =
7,5 Hz, 3H).

130

1y 59

308 (M+H)+
"H-RMN (300 MHz,
DMSO-ds): & ppm 10,01 (s
ancho, 1H), 7,44 (t, J = 0,9
Hz, 1H), 7,41-7,38 (m,
1H), 7,34-7,31 (m, 2H), 6.
62 (d, J = 5,1 Hz, 1H),
4,55 (q, J = 6. 7 Hz, 1H),
4,38 (s, 1H), 3,54 (dd, J =
6. 0, 5,7 Hz, 2H), 1,47-
1,39 (m, 5H), 0,84 (t, J =
7,5 Hz, 3H).
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131

1y 59

342 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 10,05 (s
ancho, 1H), 7,74 (s, 1H),
7,68-7,56 (m, 3H), 6. 69
(d, J = 6. 4 Hz, 1H), 4,70-
4,63 (m, 1H), 4,40 (s, 1H),
3,59-3,54 (m, 2H), 1,49-
1,40 (m, 5H), 0,86 (t, J = 6.
0 Hz, 3H).

132

304 (M+H)+
'"H-RMN (400 MHz,
DMSO-ds): & ppm 9,85 (s
ancho, 1H), 7,37-7,33 (m,
2H), 7,18-7,13 (m, 2H), 6.
52 (d, J = 7,4 Hz, 1H),
5,14-5,05 (m, 1H), 4,50
(quin, J = 6. 8 Hz, 1H),
4,31 (s, 1H), 2,84-2,78 (m,
2H), 1,97-1,91 (m, 2H),
1,70-1,54 (m, 2H), 1,36 (t,
J =6.7 Hz, 3H).
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133

290 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,83 (s
ancho, 1H), 9,68 (s ancho,
1H), 7,14 (dd, J =7,4. 1,6
Hz, 1H), 7,07-7,03 (m,
1H), 6. 81-6. 74 (m, 2H), 6.
42 (d, J = 7,0 Hz, 1H),
4,92-4,85 (m, 1H), 4,60
(quin, J = 6. 8 Hz, 1H),
4,31 (d, J = 2,3 Hz, 1H),
1,35 (d, J = 7,0 Hz, 3H),
1,27-1,22 (m, 6H).

134

296 (M+H)+
'"H-RMN (300 MHz,
DMSO-ds): & ppm 10,03 (s
ancho, 1H), 7,48-7,39 (m,
2H), 7,23-7,20 (m, 1H), 6.
60 (d, J = 5,1 Hz, 1H)
4,58-4,53 (m, 1H), 4,38 (s,
1H), 3,66 (g, J = 5,1 Hz,
2H), 1,39 (d, J = 5,1 Hz,
3H), 0,99 (&, J = 5,1 Hz,
3H).
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135

306 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,95 (s
ancho, 1H), 7,36 (dd, J =
9,0, 5,5 Hz, 2H), 7,18-7,14
(m, 2H), 6. 54 (d, J = 7,0
Hz, 1H) 4,66 (s ancho,
1H), 4,54-4,49 (m, 1H),
4,34 (s, 1H), 1,97-1,86 (m,
1H), 1,65-1,55 (m, 1H),
1,38 (d, J = 6. 8 Hz, 3H),
1,23 (d, J = 6. 8 Hz, 3H),
0,70 (t, J = 6. 8 Hz, 3H).

136

292 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 9,95 (s
ancho, 1H), 7,36 (dd, J =
9,0, 5,5 Hz, 2H), 7,18-7,14
(m, 2H), 6. 54 (d, J = 7,0
Hz, 1H) 4,56-4,49 (m, 1H),
4,35 (d, J = 2,3 Hz, 1H),
3,57-3,53 (m, 2H), 1,44-
1,36 (m, 5H), 0,77 (t, J =
7,4 Hz, 3H).
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327 (M+H)+
"H-RMN (400 MHz,
DMSO-ds): & ppm 10,36 (s

137 ancho, 1H), 8,09 (q, J =

e 8,0 Hz, 1H), 7,39- 7,35 (m,

) ) = ki m, t "

O N~ | 65 4H), 7,30-7,22 (m, 3H), 6

- ﬁN X 87 (m, 1H), 4,61 (quin, J =
KXo 6. 8 Hz, 1H), 4,49 (s, 1H),

N N
g” H
1,44 (d, J = 6. 8 Hz, 3H).

Ejemplo 73. Ensayo de inhibicién de miosina

Se valoraron agentes de moléculas pequefias en cuanto a su capacidad para inhibir la acti-
vidad enzimatica de miosina cardiaca bovina usando un ensayo bioquimico que acopla la
liberacion de ADP (difosfato de adenosina) de miosina cardiaca a un sistema de acopla-
miento enzimatico que consiste en piruvato quinasa y lactato deshidrogenasa (PK/LDH) y
verificando la disminucion de absorbancia de NADH (a 340 nm) en funcién del tiempo. PK
convierto ADP en ATP (trifosfato de adenosina) convirtiendo PEP (fosfoenolpiruvato) en pi-
ruvato. El piruvato es seguidamente convertido en lactato por LDH convirtiendo NADH (nico-
tinamida-adenina-dinucleétido) en NAD (nicotinamida-adenina- dinucledtido oxidado). La
fuente la miosina cardiaca fue de corazén bovino en la forma de miofibrillas descortezadas.
Antes de ensayar los agentes de moléculas pequenas, las miofibrillas bovinas fueron valora-
das en cuanto a su respuesta a calcio y la concentracion de calcio que consigue una activa-
cién 50% (pCaso) 0 75% (pCazrs) del sistema de miofibrillas que fue escogida como la condi-
cion final para valorar la actividad inhibidora de los agentes de moléculas pequenas. La acti-
vidad enzimatica se midié en una solucién tamponada que contenia PIPES 12 mM (acido
piperazino-N,N’-bis(2-etanosulfénico)), cloruro de magnesio 2 mM a pH 6,8 (tampdn PM 12).
Las condiciones finales del ensayo fueron de 1 mg/ml de miofibrillas cardiacas bovinas,
PK/LDH 0,4 mM, ATP 50 um, 0,1 mg/ml de BSA (albumina de suero bovino), 10 ppm de
antiespumante, DTT 1 mM, NADH 0,5 mM, PEP 1,5 mM a la concentracion de calcio libre
deseada necesaria para conseguir una activacion de 50% o 75% de las miofibrillas.

Se cred una serie de diluciones de compuesto en DMSO de forma que la concentracion
deseada final de compuesto se consiguiera en un volumen de 100 ul con una concentracion
fija de DMSO de 2% (v/v). Normalmente se afiadieron 2 ul de las series de diluciones a pla-

ca de 96 pocillos para conseguir una respuesta de dosis de 8 o 12 puntos. A continuacion de
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la adicion de 50 pl de una solucion que contenia miofibrillas cardiacas bovinas, PK/LDH y
una solucion de calcio (la que conseguia la activacion deseada), se comenzo la reaccion
enzimatica con la adicion de 50 yl de una solucion que contenia ATP, PEP y NADH. El pro-
greso de la reaccion fue seguido en una placa Molecular Devices M5e a temperatura am-
biente usando placas de media area transparente. El lector de placas se configuré para leer
la absorbancia a 340 nm en un modo cinético durante 15 minutos. Los datos se registraron
como la pendiente de la respuesta de la absorbancia al tiempo. Las pendientes de la res-
puesta a la absorbancia como una funcion del tiempo se normalizaron respecto a las pen-
dientes de la placa que contenia DMSO. Seguidamente esta velocidad normalizada se re-
presento graficamente como una funcién de la concentracion de moléculas pequefas y los
datos fueron ajustados a un ajuste de cuatro parametros usando el sistema GraphPad
Prism. El punto medio de esta representacion grafica es la IC50 y la concentracion a la que
se inhibe un cincuenta por ciento de la respuesta total. Cualquier agente que no consiga una
inhibicion de cincuenta por ciento a la concentracion mas elevada ensayada fue expresado
como IC50 mayor que la concentracion mas elevada ensayada (es decir, IC50 > 25 yM).

Tabla 2. Actividad de inhibicion de miosina de compuestos ensayados®

Compuesto Actividad Actividad
o bioquimica | bioquimica
n (pCars) (pCaso)
1 ot o+
2 ++
3 AFaRr
4 +++
S AFaRr
6 +++
7 AFAFr
8 +++
9 AFAFr
10 +++
11 ++
12 +++
13 AFaRr
14 +++
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15 +++

16 ++

17 +++

21 +++

22 ++

24 +++

25 +

26 +++

27 +++ +++
28 +++

29 +++

30 +++

31 +++

32 +++

33 +++

34 +++

35 +++ +++
36 ++
37 ++

38 +++ +++
39 +++

40 +++

41 +++

42 +++

43 +++

44 +++

45 +++ +++
46 ++

47 ++

48 ++ ++
49 +++ +++
50 +++

51 ++
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52 +++

53 ++

54 ++ ++
55 +++

56 +

57 ++
58 +++

59 +++

61 ++

62 +++
63 +++
64 ++
65 ++
66 ++
67 +++
68 +++
69 ++ +++
70 ++

71 +++
72 ++

73 ++

74 ++

75 ++

76 ++

77 ++

78 +++

79 ++

80 +++

81 ++

82 +++ +++
83 +++

84 +++

85 +++
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86 ++

90 ++

91 ++

92 ++ ++
93 +++ ++
94 +++

95 +++ +++
99 +++

100 ++

101 ++
102 ++
103 +++
104 +++
105 +++
106 +++
107 ++
108 +++
109 ++
110 ++
111 ++
112 +++
113 ++
114 +o+
115

116 +++
117 +++
118 +++
119 SFArar
120 +++
121 SFArar
122 ++
123 P
124 +++
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125 +++
126 ++
127 AR
128 ++
129 ++
130 +++
131 +++
132 +++
133 AR
134 +++
135 AR
136 +++
137 +++

@ +++ corresponde a los valores de IC50 por debajo de 1 yM. ++ corresponde a los valores
de IC50 de 1 a 15 uM. + corresponde a valores de IC50 por encima de 15 uM.

La selectividad frente a miofibrillas de esqueleto de conejo se valoré como se describi6 ante-
riormente con la excepcion de que la fuente de miosina fue la de miosina de esqueleto rapi-
da de conejo en forma de miofibrillas. Se determinaron también las respuestas de la dosis
frente a miofibrillas de esqueleto de conejo como se describié anteriormente.

Ejemplo 74. Preferencia estereoquimica para la actividad

Se ensayaron parejas coincidentes de estereoisomeros en cuanto a su capacidad para inhi-
bir la actividad de miosina como se describid anteriormente. Los resultados se resumen en
la Tabla 3. En todos los casos, el estereocisdémero (R) es significativamente menos activo que
el estereoisémero (S).

Tabla 3. Actividades relativas de estereoisémeros (S) y (R)?

Estereoisomero (S) Estereoisomero (R)
Comp. n° IC50 (pCa 75) | IC50 (PCaso) Comp. n° IC50 (pCazs) | IC50 (pCaso)
1 0,67 uM 0,56 uM 19R 23,93 uyM 51,87 uM
21 0,39 uM 20R 19,64 uM
59 0,45 uM 60R >39,2 yM

2 el ensayo se realizé usando miosina 0,5 uM, por lo tanto, los valores de IC50 por debajo de

1,0 M son aproximados.
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Ejemplo 75. Ensayo de contractilidad de cardiomiocitos

La contractilidad de miocitos ventriculares de ratas adultos se determina mediante deteccion
de contornos con un sistema de contractilidad lonOptix. Se colocan partes alicuotas de mio-
citos en tampdn Tyrode (NaCl 137 mM, KCI 3,7 mM, MgCl, 0,5 mM, CaCl, 1,5 mM, HEPES 4
mM, glucosa 11 mM) en una camara de perfusion (Series 20 RC-27NE; Warner Instruments)
dejando que se adhieran al cubreobjetos, y seguidamente se sometieron a perfusion con
tampdn Tyrode a 37 °C. Los miocitos son estimulados con campos A 1 Hz y 10 V. Solo los
miocitos con estrias transparentes, estaticos antes de avanzar, con una longitud celular de
120-180 micrémetros, un acortamiento fraccionado basal a 3-8% de la longitud celular y una
velocidad de contraccién mayor que 100 micrémetros por segundo son usados para los ex-
perimentos de la contractilidad. Para determinar la respuesta a compuestos, los miocitos se
someten primero a perfusion durante 60 segundos con tampdn Tyrode seguido de 5 minutos
de compuesto y lavado de 140 segundos con tampodn Tyrode. Los datos se registran conti-
nuamente usando un software lonOptix. Los datos de contractilidad se analizan usando un
software lonwizard (lonOptix). Para cada célula, se hall6 la media de 10-20 contractilidades
transitorias y se compararon bajo condiciones basales (sin compuesto) y de tratamiento con
compuesto. La actividad del compuesto se mide por los efectos sobre el acortamiento frac-
cional (FS), en que el acortamiento fraccional es la relacién de la longitud pico la célula en la
contraccioén dividida por la longitud de la célula basal normalizada a 100% para célula sin
tratar.

Tabla 4. Inhibicién de la contraccion de cardiomiocitos por compuestos seleccionados @

ID Actividad a 0,3 | Actividad a 1,0
UM MM

1 ++ +++

2 ++ +++

12 n.d. ++

19 n.d. +

27 ++ n.d.

67 n.d. +++

@ + representa los valores de la inhibicion del acortamiento fraccional menores que 33%. ++
representa los valores de la inhibicion del acortamiento fraccional de 33% a 66%. +++ repre-
senta los valores de la inhibicién del acortamiento fraccional mayores que 66%.

Ejemplo 76. Efecto farmacodinamico agudo en rata
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Los compuestos representativos fueron ensayados en cuanto a su capacidad para modular
la contractilidad cardiaca en una rata como una medida de implicacién diana in vivo. El acor-
tamiento fraccional, una medida de la contractilidad, se determind apreciando el cambio de
diametro del ventriculo izquierdo al final de un sistole/contraccién (LVESA) relativo a diasto-
le/relajacion (LVEDd) y expresando este cambio como la relacion FS = (LVEDd -
LVESd)/LVEDd. Ratas Sprague-Dawley machos alimentadas fueron ligeramente anestesia-
dos con isofluorano y se midié el acortamiento fraccional de linea de base en la posicion
paraesternal usando una ecocardiografia transtoraxica (TTE). A continuaciéon de esta medi-
cion, los animales se recuperaron y recibieron una dosis Unica de compuesto (4 mg/kg) me-
diante sonda oral. A las tres horas posteriores a la dosis, se recogieron un segundo y tercero
ecocardiogramas bajo anestesia ligera para determinar los efectos de los farmacos sobre la
contractilidad. Los efectos se representan en la Tabla 5 como el porcentaje de reduccion del
acortamiento fraccional de linea de base.

Tabla 5. Inhibicién de la contractilidad en rata por compuestos seleccionados?®

ID % Reduccién en acortamiento
fraccionado 3 h después de la
dosis
1 +++
45 +
48 +++
49 +++
69 +
70 ++
71 +++

@ + representa un cambio relativo en el acortamiento fraccional menor 15%. ++ representa
un cambio relativo en el acortamiento fraccional entre 15-30%. +++ representa un cambio
relativo en el acortamiento fraccional mayor que 30%.

Aunque la invencion que antecede ha sido descrita en algun detalle a modo de ilustracion y
ejemplo para fines de claridad y comprensién, un experto en la técnica apreciara que se
pueden practicar ciertos cambios sin modificaciones del alcance de las reivindicaciones
anejas. Ademas, cada referencia proporcionada en la presente memoria descriptiva se in-
corpora como referencia en su totalidad hasta el mismo alcance que si cada referencia fuera

individualmente incorporada como referencia. Cuando exista un conflicto entre la presente
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solicitud y una referencia proporcionada en la presente memoria descriptiva, debe predomi-

nar la presente solicitud.
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REIVINDICACIONES

1. Un compuesto que tiene la férmula:

o)
X R?

R3 R4 | N~
R2)<N N/gO
H H

o una sal farmacéuticamente aceptable del mismo, en el cual

R! es un miembro seleccionado entre el grupo que consiste en alquilo C1-Cs, cicloalquilo Cs-
Cs, cicloalquil Cs-Cs-alquilo C1-C4, heterocicloalquilo de 4 a 7 miembros, fenilo, fenil-alquilo
C1-Ca4, heteroarilo de 5 a 6 miembros y heteroaril de 5 a 6 miembros-alquilo C:-C4, en que
cada R! esta opcionalmente sustituido con 1-3 R¥;

R? es un miembro seleccionado entre el grupo que consiste en fenilo, fenil-alquilo C;-Cy,
heteroarilo de 5 a 6 miembros y heteroaril de 5 a 6 miembros-alquilo C1-Cs4, en que cada R?
esta opcionalmente sustituido con uno 1-5 R®;

R® es un miembro seleccionado entre el grupo que consiste en alquilo C1-C,, cicloalquilo Cs-
C4 Yy heterocicloalquilo de 4 a 7 miembros, en cada R® esta opcionalmente sustituido con 1-3
RS;

R* es H;

X es un miembro seleccionado entre el grupo que consiste en Hy F;

cada R? se selecciona independiente entre el grupo que consiste en halo, CN, hidroxilo, al-
quilo C1-C4, haloalquilo C1-C4, alcoxi C1-C4, fenilo, fenil-alquilo C1-Ca, fenil-alcoxi C1-Ca, fenoxi,
-COR®, -CO,R?, -SO,R%, -SO,NR#R#*? y -CONR?®'R??, en que cada R3 y R? se selecciona
independientemente entre el grupo que consiste en H, alquilo C1-C4 y fenilo, u opcionalmen-
te R3 y R, cuando estan unidos a un atomo de nitrégeno, estan combinados para formar
un anillo de 4 a 6 miembros;

cada R" se selecciona independientemente entre el grupo que consiste en halo, CN, hidroxi-
lo, alquilo C1-C4, haloalquilo C1-Ca, alcoxi C1-Ca, fenoxi, fenil-alcoxi C1-C4, metilenodioxi, di-
fluorometilenodioxi, -CORP?, -CO2R", -SO,R", -SO.NRP!R"?2, CONRP!R"2, NRP'RP?, heteroa-
rilo de 5 a 6 miembros y heterociclilo de 5 a 6 miembros opcionalmente sustituido con oxo,
en que cada R y R se selecciona independientemente entre el grupo que consiste en H'y
alquilo C1-C4 u opcionalmente R y R"?, cuando estan unidos a un atomo de nitrégeno, es-
tan combinados para formar un anillo de 4 a 6 miembros; y

cada R° se selecciona independientemente entre el grupo que consiste en halo, hidroxilo y
alcoxi C1-Co.

2. Un compuesto de la reivindicacion 1, o una sal farmacéuticamente aceptable del
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mismo, en el cual,

R! es un miembro seleccionado entre el grupo que consiste en alquilo C1-Cs, cicloalquilo Cs-
Cs, heterocicloalquilo de 4 a 7 miembros, fenilo y heteroarilo de 5 a 6 miembros, en que ca-
da R! esta opcionalmente sustituido con 1-3 R¥;

R? fenilo, que esta opcionalmente sustituido con 1-5 R®;

R® es un miembro seleccionado entre el grupo que consiste en alquilo C1-C,, cicloalquilo Cs-
C4 y heterocicloalquilo de 4 a 7 miembros en cada R® esta opcionalmente sustituido con 1-2
RS;

R*es H;

X es un miembro seleccionado entre el grupo que consiste en Hy F;

cada R? se selecciona independiente entre el grupo que consiste en halo, CN, alquilo C1-Ca,
alcoxi C;-C4, -COR®, -CO2R?, -SO,R?, -SO;NR#R% y -CONR?R??, en que cada R3 y R*
se selecciona independientemente entre el grupo que consiste en H y alquilo C:-C4 y fenilo,
u opcionalmente R y R#, cuando estan unidos a un &tomo de nitrégeno, estan combinados
para formar un anillo de 4 a 6 miembros

cada R se selecciona independientemente entre el grupo que consiste en halo, CN, alquilo
C1-Cy4, alcoxi C1-C4, -CORPL, -CO,R"?, -SO,R?, -SO,NRP!RP2, CONRP!R"2, NRP*R"?, heteroa-
rilo de 5 a 6 miembros y heterociclilo de 5 a 6 miembros opcionalmente sustituido con oxo,
en que cada R y R"? se selecciona independientemente entre el grupo que consiste en H'y
alquilo C1-C4 u opcionalmente R y RP?, cuando estan unidos a un atomo de nitrégeno, es-
tan combinados para formar un anillo de 4 a 6 miembros; y

cada R° se selecciona independientemente entre el grupo que consiste en halo y alcoxi Ci-
Co.

3. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acepta-
ble del mismo, en el que X es H.

4. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acepta-
ble del mismo, en el que R! se selecciona entre el grupo que consiste en alquilo Cs-Cy, ci-
cloalquilo Cs-Cs y heterocicloalquilo de 4 a 6 miembros, en que cada R! esta opcionalmente
sustituido con 1-2 R2.

5. Un compuesto de las reivindicaciones 1 ¢ 2, o una sal farmacéuticamente acepta-
ble del mismo, en el que R? se selecciona entre el grupo que consiste en fenilo y heteroarilo
de 5 a 6 miembros, en que cada R*! esta opcionalmente sustituido con 1-3 R2.

6. Un compuesto de las reivindicaciones 1 ¢ 2, o una sal farmacéuticamente acepta-
ble del mismo, en el que R! se selecciona entre el grupo que consiste en alquilo Cs-Ca, ci-

cloalquilo Cs-Cs y heterocicloalquilo de 4 a 6 miembros.
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7. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acepta-
ble del mismo, en el que R! es heterocicloalquilo de 4 a 6 miembros, opcionalmente sustitui-
do con 1-2 R?® seleccionado entre el grupo que consiste en alquilo C1-Cs, alcoxi Ci-Cy,
-COR?¥, -CO2R?, -SO,R?, -SO,NR?*R#?y -CONR*R??, en que cada R y R?? se selecciona
independientemente entre el grupo que consiste en H y alquilo C1-Ca.

8. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acepta-
ble del mismo, en el que R? se selecciona entre el grupo que consiste en ciclobutilo, isopro-
pilo, isobutilo, 1-metoxipropan-2-ilo, ciclopentilo, ciclohexilo, 4-tetrahidropiranilo, 1-
(metilsulfonil)piperidin-4-ilo, 1-(metoxicarbonil)piperidin-4-ilo, 4,4-difluorociclohexilo, fenilo, 2-
piridilo, 3-piridilo, 3-isoxazolilo, 5-isoxazolilo y 1-metil-3-pirazolilo.

9. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acepta-
ble del mismo, en el que R? esta opcionalmente sustituido con 1-2 R®,

10. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acep-
table del mismo, en el que R? se selecciona entre el grupo que consiste fenilo, 3-metilfenilo,
2-fluorofenilo, 3-fluorofenilo, 4-fluorofenilo, 2,5-difluorofenilo, 3,5-difluorofenilo, 3-clorofenilo,
3-metoxifenilo, 3-(3-oxazolidin-2-onil)fenilo, 3-(2-metil-1-imidazol)fenilo, 3-(1-pirazolil)fenilo, y
3-(1,2,4-triazol-1-il)fenilo.

11. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acep-
table del mismo, en el que R® se selecciona entre el grupo que consiste en alquilo C1-Cy,
alcoxi C1-Cs-alquilo y cicloalquilo C3-Ca.

12. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acep-
table del mismo, en el que R3 se selecciona entre el grupo que consiste en metilo, etilo, pro-
pilo, ciclopropilo, ciclobutilo y 2-metoximetilo.

13. Un compuesto de cualquiera de las reivindicaciones 1 a 10, o una sal farmacéuti-
camente aceptable del mismo, en el que R® es metilo.

14. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acep-
table del mismo, en el que R* es isopropilo, R? esta opcionalmente sustituido con 1-2 R° y R3
es metilo.

15. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acep-
table del mismo, en el que R! es heterocicloalquilo de 4 a 6 miembros, opcionalmente susti-
tuido con 1-2 R? seleccionado entre el grupo que consiste en alquilo C1-Ca, alcoxi Ci-Ca,
-COR®, -CO2R¥, -SO,R?, -SO,NR3R*y -CONR?'R??, en que cada R* y R se selecciona
independiente entre el grupo que consiste en H y alquilo C;-C4; R? esta opcionalmente susti-
tuido con 1-2 R® y R® es metilo.

16. Un compuesto de las reivindicaciones 1 6 2, o una sal farmacéuticamente acep-
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table del mismo, en el que R se selecciona entre el grupo que consiste en fenilo y heteroari-
lo de 5 a 6 miembros, en que cada R* esta opcionalmente sustituido con 1-3 R#, R? esta op-
cionalmente sustituido con 1-2 R? y R® es metilo.

17. Una composicion farmacéutica que comprende un compuesto de cualquiera de
las reivindicaciones 1-16, o una sal farmacéuticamente aceptable del mismo, y un excipiente
farmacéuticamente aceptable.

18. Un compuesto de la reivindicacion 1, seleccionado entre el grupo que consiste en

1L 1L fiNJ\

[ I z

= |l
~ N N,ﬂk,.cl F = NANAD .
k, H H : | H o H : |
= L

B

o0 una sal farmacéuticamente aceptable del mismo.

19. Un método para tratar cardiomiopatia hipertréfica (HCM), o un trastorno cardiaco
que tiene una caracteristica patofisioloégica asociada con HCM, que comprende administrar a
un sujeto que lo necesita una cantidad eficaz de un compuesto de cualquiera de las reivindi-
caciones 1-16 6 18 o una sal farmacéuticamente aceptable del mismo.

20. Un método para tratar una enfermedad o trastorno seleccionado entre el grupo

que cosiste en fallo cardiaco diastélico con fraccion de eyeccidén conservada, enfermedad
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cardiaca isquémica, angina de pecho y cardiomiopatia restrictiva, que comprende adminis-
trar a un sujeto que lo necesita una cantidad eficaz de un compuesto de cualquiera de las
reivindicaciones 1-16 6 18 o una sal farmacéuticamente del mismo.

21. Un método para tratar una enfermedad o trastorno caracterizado por hipertrofia
ventricular izquierda debida a sobrecarga de volumen o presion, siendo seleccionada dicha
enfermedad o trastorno entre el grupo que consiste en regurgitacion mitral cronica, estenosis
aortica crénica e hipertension sistémica crénica, conjuntamente con terapias dirigidas a co-
rregir o aliviar la causa principal de la sobrecarga de volumen o presidn, que incluye la repa-
racion/sustitucion de valvulas o terapia antihipertensora eficaz, que comprende administrar a
un sujeto que lo necesita una cantidad eficaz de un compuesto de cualquiera de las reivindi-
caciones 1-16 6 18 o una sal farmacéuticamente aceptable del mismo.

22. Un método para tratar cardiomiopatia hipertrofica (HCM) o un trastorno cardiaco
que tiene una caracteristica patofisioldgica asociada con HCM, que comprende administrar a
un sujeto que lo necesita una cantidad eficaz de un compuesto de cualquiera de las reivindi-
caciones 1-16 6 18 o una sal farmacéuticamente aceptable del mismo combinada con tera-
pias que retardan el progreso de un fallo cardiaco mediante una infrarregulacion de la esti-
mulacién neurohormonal del corazdén e intentan prevenir la remodelacién cardiaca (por
ejemplo, inhibidores de ACE, bloqueadores de receptores de angiotensina (ARB), bloquea-
dores (3, agonistas de receptores de aldosterona o inhibidores de endopeptidasa neural);
terapias que mejoran la funcién cardiaca estimulando la contractilidad cardiaca (por ejemplo,
agentes inotrépicos positivos como el agonista B-adrenérgico dobutamina o el inhibidor de
fosfodiesterasa milrinona); y terapias que reducen la precarga cardiaca (por ejemplo, diuréti-
cos como furosemida), o la carga posterior (vasodilatadores de cualquier clase que incluyen,
pero sin limitacién, bloqueadores de canales de calcio, inhibidores de fosfodiesterasa, anta-
gonistas de receptores de endotelina, inhibidores de renina o moduladores de miosina de

musculos lisos).
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PYRIMIDINEDIONE COMPOUNDS AGAINST CARDIAC CONDITIONS

CROSS-REFERENCES TO RELATED APPLICATIONS

[0001] This application is an application claiming benefit under 35 U.S.C. § 119(¢) of U.S.
Provisional Application No. 61/838,088 filed June 21, 2013, and U.S. Provisional
Application No. 61/939,655 filed February 13, 2014, and U.S. Provisional Application No.
61/981,366 filed April 18, 2014, each of which is herein incorporated by reference in its

entirety.

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER
FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT

[0002] NOT APPLICABLE

BACKGROUND OF THE INVENTION

[0003] Genetic (heritable) hypertrophic cardiomyopathy (HCM) comprises a group of
highly penetrant, monogenic, autosomal dominant myocardial diseases. HCM is caused by
one or more of over 1,000 known point mutations in any one of the structural protein genes
contributing to the functional unit of myocardium, the sarcomere. About 1 in 500 individuals
in the general population are found to have left ventricular hypertrophy unexplained by other
known causes (e.g., hypertension or valvular disease), and many of these can be shown to
have HCM, once other heritable (e.g., lysosomal storage diseases), metabolic, or infiltrative

causes have been excluded.

[0004] Sarcomere gene mutations that cause HCM are highly penetrant, but there is wide
variability in clinical severity and clinical course. Some genotypes are associated with a more
malignant course, but there is considerable variability between and even within families
carrying the same mutation. Sex differences have also been noted, with male patients

generally more severely affected than female patients. While many patients with HCM report
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minimal or no symptoms for extended periods of time, HCM is a progressive disease with a
significant cumulative burden of morbidity. Symptoms of effort intolerance predominate, and
can be exacerbated by exercise and other maneuvers that increase heart rate and/or decrease
preload. As with many other disorders, symptoms tend to worsen with age. By far the most
prevalent clinical burden for patients with HCM is exertional dyspnea, which limits their

activities of daily living and can be debilitating.

[0005] Patients with HCM are often symptomatic in the absence of documented
hemodynamic abnormalities like left ventricular outflow tract obstruction (with or without
mitral regurgitation). Patients’ symptoms of exertional dyspnea can rapidly worsen with the
onset of atrial fibrillation, a common complication of HCM that can precipitate acute
pulmonary edema that increases the risk of systemic arterial thromboembolic disease,
including stroke. Other adverse events associated with HCM include intolerance of
hypovolemia or hypervolemia, and syncope. Concomitant coronary artery disease may confer
a higher risk of acute coronary syndromes than in patients without HCM. Sudden cardiac
death (SCD) in patients with HCM is both uncommon and difficult to predict but is a leading
cause of non-traumatic death in young adults. For survivors of SCD, ICD placement is
standard practice, and in other HCM patients risk profiling, while imprecise, is used to

identify those for whom ICD placement for primary prevention is deemed prudent.

[0006] Medical therapy for HCM is limited to the treatment of symptoms and does not
address the fundamental, underlying cause of disease — disruptions in normal sarcomere
function. Currently available therapies are variably effective in alleviating symptoms but
typically show decreased efficacy with increasing disease duration. Patients are thus
empirically managed with beta-blockers, non-dihydropyridine calcium channel blockers,
and/or disopyramide. None of these agents carry labeled indications for treating HCM, and
essentially no rigorous clinical trial evidence is available to guide their use. Compounding
this unfortunate situation is the fact that no new medical therapies for HCM have been
identified for many years. For patients with hemodynamically significant outflow tract
obstruction (resting gradient >30mmHg), in appropriately selected patients surgical
myectomy or alcohol septal ablation is usually required to alleviate the hemodynamic
obstruction. Provided are new therapeutic agents and methods that remedy the long-felt need

for improved treatment of HCM and related cardiac disorders.
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BRIEF SUMMARY OF THE INVENTION

[0007] In one aspect, provided is a compound having the formula:

0
X N/R1
RS R* ||
AP
N7 0
R= N H

2

or a pharmaceutically acceptable salt thereof. In some embodiments, the above formula, R
is a member selected from C;-Cs alkyl, Cs-Cg cycloalkyl, C3-Cs cycloalkyl-C;-C4 alkyl, 4- to
7-membered heterocycloalkyl, phenyl, phenyl-C;-C4 alkyl, 5- to 6-membered heteroaryl and
5- to 6-membered heteroaryl-C;-Cy alkyl, wherein each R' is optionally substituted with from
1-3 R% R?is a member selected from phenyl, phenyl-C;-C; alkyl, 5- to 6-membered
heteroaryl and 5- to 6-membered heteroaryl-C;-Cy alkyl, wherein each R? is optionally
substituted with from 1-5 R" R? is a member selected from C,-Cy alkyl, C3-C4 cycloalkyl,
and 4- to 7-membered heterocycloalkyl wherein each R’ is optionally substituted with from
1-3 R% R*is H; X is a member sclected from H and halo, and in some embodiments X is
selected from H and F. Each R* ,when present, is independently selected from halo, CN,
hydroxyl, C;-Cj4 alkyl, C;-C4 haloalkyl, C;-C4 alkoxy, phenyl, phenyl-C;-C4 alkyl, phenyl-C;-
C4 alkoxy, phenoxy, -COR*, -CO,R*, -SO,R*, -SO,NR*R*, and -CONR*R*, wherein
cach R* and R* is independently selected from H, C,-Cj alkyl and phenyl, or optionally R*!
and R* when attached to a nitrogen atom are combined to form a 4- to 6- membered ring.
Similarly, each R, when present, is independently selected from halo, CN, hydroxyl, C;-C4
alkyl, C1-C4 haloalkyl, C,-C4 alkoxy, phenoxy, phenyl-C;-C, alkoxy, methylenedioxy,
difluoromethylenedioxy, -COR', -CO,R™, -SO,R"™, -SO,NR"'R™, CONR"'R"*, NR"'R™?,
5- to 6-membered heteroaryl, and 5- to 6-membered heterocyclyl optionally substituted with
oxo, wherein each R*' and R is independently selected from H and C,-Cy alkyl or optionally
R! and R* when attached to a nitrogen atom are combined to form a 4- to 6- membered ring;

and each R®, when present, is independently selected from halo, hydroxyl and C,-C, alkoxy.

[0008] In another aspect, provided is a pharmaceutical composition containing a compound
or or pharmaceutically acceptable salt described herein and a pharmaceutically acceptable

excipient.

[0009] In another aspect, provided is a method of treating hypertrophic cardiomyopathy

(HCM) or a cardiac disorder having one or more pathophysiological features associated with
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HCM. The method includes administering to a subject in need thereof an effective amount of

a compound or pharmaceutically acceptable salt described herein.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Figure 1 shows a schematic route for the synthesis of the compounds or
pharmaceutically acceptable salts described herein (Figure 1A) and a route for the preparation

of chiral amines (Figure 1B).

DETAILED DESCRIPTION OF THE INVENTION

I. General

[0011] A series of pyrimidine dione compounds and pharmaceutically acceptable salts
thereof has been found to reduce excess contractility in hypercontractile states and/or
promote cardiac relaxation in hearts with diastolic dysfunction by stabilizing the
conformation of beta cardiac myosin post-ATP hydrolysis but prior to strongly binding the
actin filament and releasing phosphate, thus reducing the proportion of myosin molecules that
are available to participate in the “powerstroke” portion of the muscle contraction cycle. As
such, the compounds can improve cardiac elasticity, reduce dynamic and/or static left
ventricular outflow obstruction, improve diastolic left ventricular relaxation, reduce left
ventricular diastolic (filling) pressures, reduce functional mitral regurgitation, and/or reduce
left atrial and pulmonary capillary wedge pressures in patients with HCM helping overcome
the debilitating exertional dyspnea and/or symptoms referable to left ventricular outflow
obstruction (presyncope or syncope) that often accompanies the disease. The compounds can

also be used to treat other cardiac disorders.

II. Definitions

[0012] As used herein, the term “alkyl” refers to a straight or branched, saturated, aliphatic
radical having the number of carbon atoms indicated. Alkyl can include any number of
carbons, such as Ci, Cy3, Ci4, Cis, Cis, Ci7, Cis, Co3, Coa, Cos, Coss, C3, Cas, Ca, Cas,
Cs6 and Cs6. For example, C; alkyl includes, but is not limited to, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, hexyl, etc. Alkyl can refer
to alkyl groups having up to 20 carbons atoms, such as, but not limited to heptyl, octyl, nonyl,

decyl, etc. Unless stated otherwise, alkyl groups are unsubstituted. A “substituted alkyl”
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group can be substituted with one or more moieties selected from halo, hydroxy, amino,

alkylamino, nitro, cyano, and alkoxy.

[0013] As used herein, the term “cycloalkyl” refers to a saturated or partially unsaturated,
monocyclic, fused bicyclic or bridged polycyclic ring assembly containing from 3 to 12 ring
atoms, or the number of atoms indicated. Cycloalkyl can include any number of carbons,
such as Cs, Cas, Cs6, Cis, Cag, Csg, and Ces. Saturated monocyclic cycloalkyl rings
include, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cyclooctyl.
Saturated bicyclic and polycyclic cycloalkyl rings include, for example, norbornane, [2.2.2]
bicyclooctane, decahydronaphthalene and adamantane. Cycloalkyl groups can also be
partially unsaturated, having one or more double bonds in the ring. Representative cycloalkyl
groups that are partially unsaturated include, but are not limited to, cyclobutene,
cyclopentene, cyclohexene, cyclohexadiene (1,3- and 1,4-isomers), cycloheptene,
cycloheptadiene, cyclooctene, cyclooctadiene (1,3-, 1,4- and 1,5-isomers), norbornene, and
norbornadiene. Unless otherwise stated, cycloalkyl groups are unsubstituted. A “substituted
cycloalkyl” group can be substituted with one or more moieties selected from halo, hydroxy,

amino, alkylamino, nitro, cyano, and alkoxy.

[0014] As used herein, the term “heterocycloalkyl” refers to a saturated ring system having
from 3 to 12 ring members and from 1 to 4 heteroatoms selected from N, O and S.
Additional heteroatoms including, but not limited to, B, Al, Si and P can also be present in a
heterocycloalkyl group. The heteroatoms can be oxidized to form moieties such as, but not
limited to, -S(O)- and -S(O),-. Heterocycloalkyl groups can include any number of ring
atoms, such as, 3 to 6, 4 to 6, 5 to 6, or 4 to 7 ring members. Any suitable number of
heteroatoms can be included in the heterocycloalkyl groups, such as 1, 2, 3, or 4, or 1 to 2,
1to3,1to4,2to3,2to4,or3to4. Examples of heterocycloalkyl groups include, but are
not limited to, aziridine, azetidine, pyrrolidine, piperidine, azepane, azocane, quinuclidine,
pyrazolidine, imidazolidine, piperazine (1,2-, 1,3- and 1,4-isomers), oxirane, oxetane,
tetrahydrofuran, oxane (tetrahydropyran), oxepane, thiirane, thictane, thiolane
(tetrahydrothiophene), thiane (tetrahydrothiopyran), oxazolidine, isoxazolidine, thiazolidine,
isothiazolidine, dioxolane, dithiolane, morpholine, thiomorpholine, dioxane, or dithiane.
Heterocycloalkyl groups are unsubstituted, but can be described, in some embodiments as
substituted. “Substituted heterocycloalkyl” groups can be substituted with one or more

moieties selected from halo, hydroxy, amino, alkylamino, nitro, cyano, and alkoxy.
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[0015] As used herein, the term “heteroaryl” refers to a monocyclic or fused bicyclic or
tricyclic aromatic ring assembly containing 5 to 16 ring atoms, where from 1 to 5 of the ring
atoms are a heteroatom such as N, O or S. Additional heteroatoms including, but not limited
to, B, Al, Si and P can also be present in a heteroaryl group. The heteroatoms can be
oxidized to form moieties such as, but not limited to, -S(O)- and -S(0O),-. Heteroaryl groups
can include any number of ring atoms, such as, 5to 6, 5t0 8, 6t0 8, 5t0 9, 5to 10, 5to 11, or
5 to 12 ring members. Any suitable number of heteroatoms can be included in the heteroaryl
groups, suchas 1,2,3,4,0or5,or1to2,1t03,1to4,1t05,2t03,2to4,2to5,3to4,or3
to 5. Heteroaryl groups can have from 5 to 8 ring members and from 1 to 4 heteroatoms, or
from 5 to 8 ring members and from 1 to 3 heteroatoms, or from 5 to 6 ring members and from
1 to 4 heteroatoms, or from 5 to 6 ring members and from 1 to 3 heteroatoms. Examples of
heteroaryl groups include, but are not limited to, pyrrole, pyridine, imidazole, pyrazole,
triazole, tetrazole, pyrazine, pyrimidine, pyridazine, triazine (1,2,3-, 1,2,4- and 1,3,5-
isomers), thiophene, furan, thiazole, isothiazole, oxazole, and isoxazole. Heteroaryl groups
arc unsubstituted, but can be described, in some embodiments as substituted. “Substituted
heteroaryl” groups can be substituted with one or more moieties selected from halo, hydroxy,

amino, alkylamino, nitro, cyano, and alkoxy.

[0016] As used herein, the term “alkoxy” refers to an alkyl group having an oxygen atom
that connects the alkyl group to the point of attachment: i.e., alkyl-O-. As for the alkyl
portion, alkoxy groups can have any suitable number of carbon atoms, such as C;_¢ or Cj.4.
Alkoxy groups include, for example, methoxy, ethoxy, propoxy, iso-propoxy, butoxy,
2-butoxy, iso-butoxy, sec-butoxy, tert-butoxy, pentoxy, hexoxy, etc. Alkoxy groups are
unsubstituted, but can be described, in some embodiments as substituted. “Substituted
alkoxy” groups can be substituted with one or more moieties selected from halo, hydroxy,

amino, alkylamino, nitro, cyano, and alkoxy.

[0017] As used herein, the terms “halo” and “halogen” refer to fluorine, chlorine, bromine

and 1odine.

[0018] As used herein, the term “pharmaceutically acceptable” refers to a substance that is
compatible with a compound or salt as described herein, as well as with any other ingredients
with which the compound is formulated. Furthermore, a pharmaceutically acceptable

substance is not deleterious to the recipient of the substance.
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[0019] As used herein, the term “salt” refers to an acid or base salt of a compound
described herein. Pharmaceutically acceptable salts can be derived, for example, from
mineral acids (hydrochloric acid, hydrobromic acid, phosphoric acid, and the like), organic
acids (acetic acid, propionic acid, glutamic acid, citric acid and the like), and quaternary
ammonium ions. It is understood that the pharmaceutically acceptable salts are non-toxic.
Additional information on suitable pharmaceutically acceptable salts can be found in
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa.,
1985, which is incorporated herein by reference. The neutral form of a compound may be
regenerated by contacting the salt with a base or acid and isolating the parent compound in

the conventional manner.

[0020] As used herein, the term “pharmaceutical composition” refers to a product
comprising a compound or pharmaceutically acceptable salt described herein, an excipient as
defined herein, and other optional ingredients in specified amounts, as well as any product
which results directly or indirectly from combination of the specified ingredients in the

specified amounts.

[0021] Asused herein, the term “excipient” refers to a substance that aids the
administration of an active agent to a subject. Pharmaceutical excipients include, but are not
limited to, binders, fillers, disintegrants, lubricants, coatings, sweeteners, flavors and colors.

One of skill in the art will recognize that other excipients can be useful.

[0022] As used herein, the terms “treat,” “treating” and “treatment” refer to any indicia of
success in the treatment or amelioration of a pathology, injury, condition, or symptom related
to hypertrophic cardiomyopathy, including any objective or subjective parameter such as
abatement; remission; diminishing of symptoms; making the pathology, injury, condition, or
symptom more tolerable to the patient; decreasing the frequency or duration of the pathology,
injury, condition, or symptom; or, in some situations, preventing the onset of the pathology,
injury, condition, or symptom. Treatment or amelioration can be based on any objective or

subjective parameter; including, e.g., the result of a physical examination.

III.  Compounds and Pharmaceutically Acceptable Salts Thereof

[0023] In one aspect, provided is a compound having the formula:
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0
erN/W
RS R4
ZKN |N/J§o
rR= N H

or a pharmaceutically acceptable salt thereof.

[0024] In the above formula, R' is a member selected from C;-Cs alkyl, Cs-Csg cycloalkyl,
C;-Cs cycloalkyl-C;-Cy4 alkyl, 4- to 7-membered heterocycloalkyl, phenyl, phenyl-C;-Cy
alkyl, 5- to 6-membered heteroaryl and 5- to 6-membered heteroaryl-C,-Cy4 alkyl, wherein
cach R' is optionally substituted with from 1-3 R*; R” is a member selected from phenyl,
phenyl-C;-C4 alkyl, 5- to 6-membered heteroaryl and 5- to 6-membered heteroaryl-C-Cy
alkyl, wherein each R? is optionally substituted with from 1-5 R® R is a member selected
from C,-C, alkyl, C;-C, cycloalkyl, and 4- to 7-membered heterocycloalkyl wherein each R’
is optionally substituted with from 1-3 RS, R*is H; X is a member selected from H and halo,
and in selected embodiments is selected from H and F. Each R* ,when present, is
independently selected from halo, CN, hydroxyl, C;-C4 alkyl, C;-C4 haloalkyl, C;-C,4 alkoxy,
phenyl, phenyl-C;-C, alkyl, phenyl-C,-C4 alkoxy, phenoxy, -COR, -CO,R*, -SO,R", -
SO,NR*R*, and -CONR*R™, wherein each R* and R* is independently selected from H,
C,-C4 alkyl and phenyl, or optionally R*' and R** when attached to a nitrogen atom are
combined to form a 4- to 6- membered ring. Similarly, each R®, when present, is
independently selected from halo, CN, hydroxyl, C,-C, alkyl, C,-C4 haloalkyl, C,-C, alkoxy,
phenoxy, phenyl-C;-C,4 alkoxy, methylenedioxy,

difluoromethylenedioxy, -COR', -CO,R™, -SO,R"™, -SO,NR"'R™, CONR"'R"*, NR"'R™,
5- to 6-membered heteroaryl, and 5- to 6-membered heterocyclyl optionally substituted with
oxo, wherein each R*' and R is independently selected from H and C,-C, alkyl or optionally
R! and R* when attached to a nitrogen atom are combined to form a 4- to 6- membered ring;
and each R®, when present, is independently selected from halo, hydroxyl and C,-C, alkoxy.
[0025] In some embodiments, R is selected from C,-Cs alkyl, C3-Cs cycloalkyl, 4- to 7-
membered heterocycloalkyl, phenyl, or 5- to 6-membered heteroaryl, wherein each R' is
optionally substituted with from 1-3 R*. R” is phenyl, which is optionally substituted with
from 1-5 R®. R? is selected from C;-Cy alkyl, C3-Cy4 cycloalkyl, or 4- to 7-membered
heterocycloalkyl, wherein each R? is optionally substituted with from 1-2 R®. R*is H, and X
is Hor F. In some embodiments, each R*, when present, is independently halo, CN, C;-Cy4
alkyl, C;-C; alkoxy, -COR™, -CO,R*, -SO,R", -SO,NR*R¥, or -CONR*R*, wherein each
R*' and R* is independently H or C;-Cy alkyl. Alternatively, R*' and R*, when attached to a
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nitrogen atom, are optionally combined to form a 4- to 6- membered ring. Each R®, when
present, is independently halo, CN, C,-Cy alkyl, C,-Cy alkoxy, -COR"', -CO,R™, -SO,R", -
SOZNRbleZ, CONRbleZ, NRblez, 5- to 6-membered heteroaryl, or 5- to 6-membered
heterocyclyl optionally substituted with oxo, wherein each R" and R™ is independently H or
C)-C4 alkyl. Alternatively, R”" and R*%, when attached to a nitrogen atom, are optionally
combined to form a 4- to 6- membered ring. Each R®, when present, is independently halo or

Cl-Cz alkoxy.
[0026] In some embodiments, X is H.

[0027] In some embodiments, R' is C3-Cy alkyl, Cs-Cs cycloalkyl, or 4- to 6-membered
heterocycloalkyl, wherein each R' is optionally substituted with from 1-2 R,

[0028] In some embodiments, R' is phenyl or 5- to 6-membered heteroaryl, wherein each

R' is optionally substituted with from 1-3 R*.

[0029] Insome embodiments, R' is C3-Cy alkyl, C3-Cs cycloalkyl, or 4- to 6-membered
heterocycloalkyl.

[0030] In some embodiments, R' is 4- to 6-membered heterocycloalkyl, optionally
substituted

with from 1-2 R? selected from C;-Cy alkyl, C;-Cy4 alkoxy, -COR™, -CO,R*, -SO,R, -SO,
NR*'R*, and -CONR*'R*, wherein each R*' and R* is independently H or C,-Cj alkyl.

[0031] In some embodiments, R' is cyclobutyl, isopropyl, isobutyl, 1-methoxypropan-2-yl,
cyclopentyl, cyclohexyl, 4-tetrahydropyranyl, 1-(methylsulfonyl)piperidin-4-yl, 1-
(methoxycarbonyl)piperidin-4-yl, 4,4-difluorocyclohexyl, phenyl, 2-pyridyl, 3-pyridyl, 3-

isoxazolyl, 5-isoxazolyl, or 1-methyl-3-pyrazolyl.
[0032] In some embodiments, R* is optionally substituted with from 1-2 R".

[0033] In some embodiments, R* is phenyl, 3-methylphenyl, 2-fluorophenyl, 3-
fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl, 3,5-difluorophenyl, 3-chlorophenyl, 3-
methoxyphenyl, 3-(3-oxazolidin-2-onyl)phenyl, 3-(2-methyl-1-imidazyl)phenyl, 3-(1-
pyrazolyl)phenyl, or 3-(1,2,4-triazol-1-yl)phenyl.

[0034] In some embodiments, R*is C;-C4 alkyl, C,-C, alkoxyalkyl, or C;-C4 cycloalkyl.

[0035] Insome embodiments, R® is methyl, ethyl, propyl, cyclopropyl, cyclobutyl or 2-
methoxymethyl.
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[0036] In some embodiments, R is methyl.

[0037] The compounds or pharmaceutically acceptable salts described herein can have any
combination of the R!, R%, R?, R*, R?, R, R*, R%, R®, R*, R, and X groups recited above.
Selected embodiments recited for R?, for example, can be combined with any of the selected
embodiments recited for R' which, in turn, can be combined with any of the selected

embodiments recited for R,

[0038] In some embodiments, for example, R' is C3-Cy alkyl; R® is C3-C4 cycloalkyl or 4-
to 7-membered heterocycloalkyl; and R? is phenyl. In other embodiments, R is 4- to 7-
membered heterocycloalkyl or 5- to 6-membered heteroaryl which is optionally substituted
with C;-Cy alkyl, -CO,R¥, -SO,NR*R™, or -SO,R*: R* is C5-C,4 cycloalkyl or 4- to 7-
membered heterocycloalkyl; and R? is phenyl. In still other embodiments, R' is C3-Cyg
cycloalkyl or phenyl, R? is C3-Cy4 cycloalkyl or 4- to 7-membered heterocycloalkyl; and R? is
phenyl.

[0039] In other embodiments, R' is C3-Cg alkyl; R? is C;-Cy alkyl; and R? is phenyl. In yet
other embodiments, R' is 4- to 7-membered heterocycloalkyl or 5- to 6-membered heteroaryl
which is optionally substituted with C,-Cy alkyl, -CO,R™, or -SO,R*; R? is C,-C; alkyl; and
R’ is phenyl. In still other embodiments, R' is C3-Cs cycloalkyl or phenyl; R? is C;-Cy alkyl;
and R” is phenyl.

[0040] In some embodiments, R'is C3-Cq alkyl; R?is C3-C,4 cycloalkyl or 4- to 7-
membered heterocycloalkyl; and R? is phenyl substituted with 1-2 C;-C4 alkoxy or halo. In
still other embodiments, R' is 4- to 7-membered heterocycloalkyl or 5- to 6-membered
heteroaryl which is optionally substituted with C;-Cy alkyl, -CO,R*, or -SO,R™; R* is C3-Cy
cycloalkyl or 4- to 7-membered heterocycloalkyl; and R” is phenyl substituted with 1-2 C,-
C, alkoxy or halo. In yet other embodiments, R' is C3-Cs cycloalkyl or phenyl; R* is C3-C4
cycloalkyl or 4- to 7-membered heterocycloalkyl; and R” is phenyl substituted with 1-2 C;-
C, alkoxy or halo.

[0041] Insome embodiments, R' is C3-Cs alkyl; R? is C;-Cy alkyl; and R? is phenyl
substituted with 1-2 C;-Cy alkoxy or halo. In other embodiments, R is 4- to 7-membered
heterocycloalkyl or 5- to 6-membered heteroaryl which is optionally substituted with C;-C,4
alkyl, -CO,R™, or -SO,R*; R* is C,-C; alkyl; and R” is phenyl substituted with 1-2 C;-Cj
alkoxy or halo. In other embodiments, R' is C3-Cs cycloalkyl or phenyl; R? is C;-Cy alkyl;
and R” is phenyl substituted with 1-2 C,-C4 alkoxy or halo.

10
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[0042] In some embodiments, R' is C3-Cs alkyl; R* is C3-Cy4 cycloalkyl or 4- to 7-
membered heterocycloalkyl; and R? is phenyl substituted with 5- to 6-membered heteroaryl
or 5- to 6-membered heterocyclyl optionally substituted with oxo. In other embodiments, R
is 4- to 7-membered heterocycloalkyl or 5- to 6-membered heteroaryl which is optionally
substituted with C;-C,4 alkyl, -CO,RY, or -SO,R™; R? is C3-Cy4 cycloalkyl or 4- to 7-
membered heterocycloalkyl; and R? is phenyl substituted with 5- to 6-membered heteroaryl
or 5- to 6-membered heterocyclyl optionally substituted with oxo. In other embodiments, R
is C3-Cs cycloalkyl or phenyl, R? is C3-Cy4 cycloalkyl or 4- to 7-membered heterocycloalkyl;
and R? is phenyl substituted with 5- to 6-membered heteroaryl or 5- to 6-membered
heterocyclyl optionally substituted with oxo.

[0043] In some embodiments, R' is C3-Cs alkyl; R* is C,-Cy alkyl; and R* is phenyl
substituted with 5- to 6-membered heteroaryl or 5- to 6-membered heterocyclyl optionally
substituted with oxo. In other embodiments, R is 4- to 7-membered heterocycloalkyl or 5- to
6-membered heteroaryl which is optionally substituted with C;-Cy alkyl, -CO,R*,

or -SOzRal; R?is C;-Cy alkyl; and R?is phenyl substituted with 5- to 6-membered heteroaryl
or 5- to 6-membered heterocyclyl optionally substituted with oxo. In other embodiments, R
is C3-Cs cycloalkyl or phenyl; R is C;-Cy alkyl; and R? is phenyl substituted with 3- to 6-

membered heteroaryl or 5- to 6-membered heterocyclyl optionally substituted with oxo.

[0044] In some embodiments, R' is C3-Cs alkyl; R? is C3-C4 cycloalkyl or 4- to 7-
membered heterocycloalkyl; and R* is phenyl substituted with CN, C;-Cy4

alkyl, -COR™, -CO,R™, -SO,R", -SO,NR"'R", CONR"'R™?, or NR"'R*. In other
embodiments, R is 4- to 7-membered heterocycloalkyl or 5- to 6-membered heteroaryl
which is optionally substituted with C,-C4 alkyl, -CO,R™, or -SO,R*; R? is C3-C4 cycloalkyl
or 4- to 7-membered heterocycloalkyl; and R” is phenyl substituted with CN, C1-Cy4

alkyl, -CORbl, -COszl, -SOszl, CONRbleZ, or NR”R®. In other embodiments, R' is Cs-
C; cycloalkyl or phenyl; R? is C3-Cy4 cycloalkyl or 4- to 7-membered heterocycloalkyl; and R?
is phenyl substituted with CN, C,-Cy alkyl, -COR™, -CO,R"™, -SO,R"', CONR"'R", or
NRP'RP

[0045] In some embodiments, R' is C3-Cs alkyl; R* is C,-Cy alkyl; and R* is phenyl
substituted with CN, C;-Cy alkyl, -COR™, -CO,R"™, -SO,R"', CONR"'R", or NR”'R™. In
other embodiments, R' is 4- to 7-membered heterocycloalkyl or 5- to 6-membered heteroaryl

which is optionally substituted with C;-Cy alkyl, -CO,R™, or -SO,R*; R? is C,-Cy alkyl; and
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R’ is phenyl substituted with CN, C1-Cy alkyl, -COR™, -CO,R", -SO,R"', CONR"'R", or
NRP'R". In other embodiments, R' is C3-Cs cycloalkyl or phenyl; R? is C,-Cy alkyl; and R?
is phenyl substituted with CN, C,-Cy alkyl, -COR™, -CO,R", -SO,R”', CONR"'R",
NR'R"?, or -CONR*'R*.

[0046] 1In some embodiments, R' is isopropyl; R? is optionally substituted with 1-2 R®; and
R’ is methyl.

[0047] In some embodiments, R' is 4- to 6-membered heterocycloalkyl, optionally
substituted

with from 1-2 R? selected from C;-Cy alkyl, C;-C4 alkoxy, -COR™, -CO,R*, -SO,R™, -SO,
NR*'R*, and -CONR*'R*, wherein each R*' and R* can independently be H or C,-C, alkyl;
R? is optionally substituted with 1-2 R"; and R? is methyl.

[0048] In some embodiments, R' is phenyl or 5- to 6-membered heteroaryl, wherein each
R! is optionally substituted with from 1-3 R*; R? is optionally substituted with from 1-2 R”;

and R’ is methyl.

[0049] X can be H in any of the embodiments set forth above. In other embodiments, X
can be F in any of the embodiments set forth above. Still further, compounds provided herein
with an identified stereochemistry (indicated as R or S, or with dashed or wedge bond
designations) will be understood by one of skill in the art to be substantially free of other

isomers (e.g., at least 80%, 90%, 95% up to 100% free of the other isomer).

[0050] In some embodiments, the compound is selected from:
(S)-3-isopropyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-5-fluoro-3-isopropyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-5-bromo-3-isopropyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-chlorophenyl)ethyl)amino)-5-fluoro-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3,5-difluorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((cyclopropyl(phenyl)methyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((cyclopropyl(3-methoxyphenyl)methyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-
dione;
(S)-6-((cyclobutyl(phenyl)methyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-fluorophenyl)ethyl)amino)-3-(tetrahydro-2H-pyran-4-yl)pyrimidine-2,4(1H,3H)-

dione;
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(S)-6-((1-(3-methoxyphenyl)ethyl)amino)-3-(tetrahydro-2H-pyran-4-yl)pyrimidine-
2,4(1H,3H)-dione;
6-(((S)-1-phenylethyl)amino)-3-(tetrahydrofuran-3-yl)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(1-(methylsulfonyl)piperidin-4-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-
dione;
methyl (S)-4-(2,6-dioxo-4-((1-phenylethyl)amino)-3,6-dihydropyrimidin-1(2H)-
yl)piperidine-1-carboxylate;
3-((R)-sec-butyl)-6-(((S)-1-(3-methoxyphenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-phenylethyl)amino)-3-(pyridin-3-yl)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(isoxazol-3-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-(1H-pyrazol-1-yl)phenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-(3-methoxyphenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-(2-methoxyphenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-phenylpropyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-5-methyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(2-fluorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-fluorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-chlorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(4-fluorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-5-fluoro-3-isopropyl-6-((1-phenylpropyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-5-fluoro-6-((1-(3-fluorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-5-fluoro-3-isopropyl-6-((1-(3-methoxyphenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(2,5-difluorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-bromophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-3-ethyl-6-((1-phenylpropyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-cyclopropyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-phenylethyl)amino)-3-(pyridin-2-yl)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(1-methyl-1H-pyrazol-3-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(isoxazol-5-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-(1H-1,2,4-triazol-1-yl)phenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-
dione;
(S)-3-isopropyl-6-((1-(3-(2-methyl-1H-imidazol-1-yl)phenyl)ethyl)amino)pyrimidine-
2,4(1H,3H)-dione;
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(S)-3-isopropyl-6-((1-(3-(2-oxooxazolidin-3-yl)phenyl)ethyl)amino )pyrimidine-2,4(1H,3H)-
dione;
(S)-3-cyclohexyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-phenyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-ethyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-methyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-phenylethyl)amino)-3-propylpyrimidine-2,4(1H,3H)-dione;
(S)-3-(3,5-difluorophenyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-(m-tolyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(4-fluorophenyl)propan-2-yl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(R)-3-isopropyl-6-((2,2,2-trifluoro-1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
3-((R)-1-(benzyloxy)propan-2-yl)-6-(((S)-1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-
dione;
3-((R)-1-hydroxypropan-2-yl)-6-(((S)-1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-1sopropyl-6-((1-(3-(trifluoromethyl)phenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-2-(1-((1-1sopropyl-2,6-dioxo-1,2,3,6-tetrahydropyrimidin-4-yl)amino)ethyl)benzonitrile
(S)-3-benzyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(2,6-difluorophenyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(2,6-difluorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-(pyridin-4-yl)propan-2-yl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(4-(benzyloxy)phenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(4-hydroxyphenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(R)-6-((2-(benzyloxy)-1-phenylethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-3-(6-methylpyridin-2-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(2,2-difluoroethyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(benzo[d][1,3]dioxol-5-yl)ethyl)amino)-3-(2,2,2-trifluoroethyl)pyrimidine-
2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-(o-tolyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-cyclobutyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-1sopropyl-6-((1-(2-(trifluoromethyl)phenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(1-methylcyclopropyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-(1H-imidazol-1-yl)phenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-
dione;

(S)-6-((1-phenylethyl)amino)-3-(pyridazin-4-yl)pyrimidine-2,4(1H,3H)-dione;
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(S)-4-((1-phenylethyl)amino)-2H-[1,5'-bipyrimidine]-2,6(3H)-dione;
(S)-6-((1-phenylethyl)amino)-3-(pyrazin-2-yl)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-(pyridin-3-yl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(1-methyl-1H-pyrazol-4-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-phenylbutyl)amino)pyrimidine-2,4(1H,3H)-dione;
6-(((S)-1-phenylethyl)amino)-3-((R)-tetrahydro-2H-pyran-3-yl)pyrimidine-2,4(1H,3H)-
dione;
(S)-3-cyclopentyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((2-methyl-1-phenylpropyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(4,4-difluorocyclohexyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(pentan-3-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(1-benzoylpiperidin-4-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((4-phenylbutan-2-yl)amino)pyrimidine-2,4(1H,3H)-dione;
methyl (S)-2-(2,6-dioxo-4-((1-phenylethyl)amino)-3,6-dihydropyrimidin-1(2H)-yl)acetate
(S)-3-isopropyl-6-((1-phenylpropan-2-yl)amino)pyrimidine-2,4(1H,3H)-dione;
3-((S)-1-(benzyloxy)propan-2-yl)-6-(((S)-1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-
dione;
3-((S)-1-hydroxypropan-2-yl)-6-(((S)-1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(R)-6-((2-hydroxy-1-phenylethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
6-(((S)-1-phenylethyl)amino)-3-((R)-1,1,1-trifluoropropan-2-yl)pyrimidine-2,4(1H,3H)-
dione;
6-(((S)-1-phenylethyl)amino)-3-((S)-1,1,1-trifluoropropan-2-yl)pyrimidine-2,4(1H,3H)-
dione;
6-(((S)-1-phenylethyl)amino)-3-(4,4,4-trifluorobutan-2-yl)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-phenylethyl)amino)-3-(2,2,2-trifluoroethyl)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(tert-butyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(2-methoxyethyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
6-(((S)-1-phenylpropyl)amino)-3-((S)-1,1,1-trifluoropropan-2-yl)pyrimidine-2,4(1H,3H)-
dione;
3-((R)-1-cyclopropylethyl)-6-(((S)-1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
3-((S)-1-cyclopropylethyl)-6-(((S)-1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((cyclobutyl(phenyl)methyl)amino)-3-ethylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(benzo[d][1,3]dioxol-5-yl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(benzo[d][1,3]dioxol-5-yl)ethyl)amino)-3-ethylpyrimidine-2,4(1H,3H)-dione;
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(S)-6-((1-phenylpropyl)amino)-3-(2,2,2-trifluoroethyl)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(cyclopropylmethyl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((cyclopropyl(phenyl)methyl)amino)-3-(2,2,2-trifluoroethyl)pyrimidine-2,4(1H,3H)-
dione;
(S)-6-((cyclobutyl(phenyl)methyl)amino)-3-(2,2,2-trifluoroethyl)pyrimidine-2,4(1H,3H)-
dione;
(S)-3-(1,3-dihydroxypropan-2-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione;
6-(((S)-1-(4-fluorophenyl)propan-2-yl)amino)-3-((S)-1,1,1-trifluoropropan-2-yl)pyrimidine-
2,4(1H,3H)-dione;
(S)-6-((1-(3-hydroxyphenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
6-((1-(2-hydroxyphenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-phenylethyl)amino)-3-(1-(trifluoromethyl)cyclopropyl)pyrimidine-2,4(1H,3H)-
dione;
(S)-3-(3,5-difluorophenyl)-6-((1-(4-fluorophenyl)propan-2-yl)amino)pyrimidine-2,4(1H,3H)-
dione;
(S)-6-((1-(2,2-difluorobenzo[d][ 1,3 ]dioxol-5-yl)ethyl)amino)-3-isopropylpyrimidine-
2,4(1H,3H)-dione;
(S)-6-((1-(2-chlorophenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-3-isopropyl-6-((1-(4-methoxyphenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((cyclopropyl(phenyl)methyl)amino)-3-ethylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-chlorophenyl)ethyl)amino)-3-ethylpyrimidine-2,4(1H,3H)-dione;
(S)-3-ethyl-6-((1-(3-(trifluoromethyl)phenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(cyclopropylmethyl)-6-((1-(3-fluorophenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-(cyclopropylmethyl)-6-((1-(3-(trifluoromethyl)phenyl)ethyl)amino)pyrimidine-
2,4(1H,3H)-dione;
(S)-6-((1-(3-chlorophenyl)ethyl)amino)-3-(cyclopropylmethyl)pyrimidine-2,4(1H,3H)-dione;
(S)-5-chloro-6-((1-(2,2-difluorobenzo[d][ 1,3]dioxol-5-yl)ethyl)amino)-3-
isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-fluorophenyl)ethyl)amino)-3-propylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3-chlorophenyl)ethyl)amino)-3-propylpyrimidine-2,4(1H,3H)-dione;
(S)-3-propyl-6-((1-(3-(trifluoromethyl)phenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-3-cyclobutyl-6-((1-(4-fluorophenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(2-hydroxyphenyl)ethyl)amino)-3-isopropylpyrimidine-2,4(1H,3H)-dione;
(S)-6-((1-(3,4-difluorophenyl)ethyl)amino)-3-ethylpyrimidine-2,4(1H,3H)-dione;
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3-((S)-sec-butyl)-6-(((S)-1-(4-fluorophenyl)ethyl)amino)pyrimidine-2,4(1H,3H)-dione;

(S)-6-((1-(4-fluorophenyl)ethyl)amino)-3-propylpyrimidine-2,4(1H,3H)-dione; and

(S)-3-(6-fluoropyridin-2-yl)-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione, or a
pharmaceutically acceptable salt of any of the above.

[0051] In some embodiments, the compound is selected from
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or a pharmaceutically acceptable salt thereof.

[0052] The compounds or pharmaceutically acceptable salts described herein (I) can be
prepared via any suitable method. Compounds can be prepared, for example, by the route
outlined in Figure 1. As shown in Figure 1A, a pyrimidine trione v can be synthesized via
condensation of a urea iii with a malonate iv. The urea iii can be prepared via reaction of an
amine i with an appropriate cyanate ii. The pyrimidine trione v is derivatized with a suitable
leaving group (Lg) to provide intermediate vi. The leaving group can be, but is not limited

to, a halogen such as a chloride or iodide. A halogenated intermediate vi can be prepared
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from pyrimidine triones by methods such as those described by Brown (The Chemistry of
Heterocyclic Compounds, The Pyrimidines, John Wiley & Sons, 2009). Intermediates vi can
be converted to compounds of formula I via reaction with amines vii. Certain chiral amines
can be prepared from a ketone or aldehyde ix as shown in Figure 1B; a sulfinyl imine xii
derived from the ketone or aldehyde can be reacted with a Gringard reagent xiii to provide a
chiral amine vii. One of skill in the art will appreciate that the compounds described herein
can be prepared via other methods, such as those described by LaRock (Comprehensive

Organic Transformations: A Guide to Functional Group Preparations, Wiley, 1999).

IV.  Compositions

[0053] Also provided is a pharmaceutical composition containing a compound or
pharmaceutically acceptable salt described herein and a pharmaceutically acceptable
excipient. The compositions may be useful for treating hypertrophic cardiomyopathy in

humans and other subjects.

[0054] The pharmaceutical compositions for the administration of the compounds or
pharmaceutically acceptable salts described herein may conveniently be presented in unit
dosage form and may be prepared by any of the methods known in the art of pharmacy and
drug delivery. All methods include the step of bringing the active ingredient into association
with a carrier containing one or more accessory ingredients. In general, the pharmaceutical
compositions are prepared by uniformly and intimately bringing the active ingredient into
association with a liquid carrier or a finely divided solid carrier or both, and then, if
necessary, shaping the product into the desired formulation. In the pharmaceutical
composition, the active agent is generally included in an amount sufficient to produce the
desired effect upon myocardial contractility (i.e. to decrease the often supranormal systolic
contractility in HCM) and to improve left ventricular relaxation in diastole. Such improved
relaxation can alleviate symptoms in hypertrophic cardiomyopathy and other etiologies of
diastolic dysfunction. It can also ameliorate the effects of diastolic dysfunction causing
impairment of coronary blood flow, improving the latter as an adjunctive agent in angina
pectoris and ischemic heart disease. It can also confer benefits on salutary left ventricular
remodeling in HCM and other causes of left ventricular hypertrophy due to chronic volume

or pressure overload from, e.g., valvular heart disease or systemic hypertension.

[0055] The pharmaceutical compositions containing the active ingredient may be in a form

suitable for oral use, for example, as tablets, troches, lozenges, aqueous or oily suspensions,
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dispersible powders or granules, emulsions, hard or soft capsules, syrups, elixirs, solutions,
buccal patch, oral gel, chewing gum, chewable tablets, effervescent powder and effervescent
tablets. Compositions intended for oral use may be prepared according to any method known
to the art for the manufacture of pharmaceutical compositions and such compositions may
contain one or more agents selected from the group consisting of sweetening agents,
flavoring agents, coloring agents, antioxidants and preserving agents in order to provide
pharmaceutically elegant and palatable preparations. Tablets contain the active ingredient in
admixture with non-toxic pharmaceutically acceptable excipients which are suitable for the
manufacture of tablets. These excipients may be for example, inert diluents, such as
cellulose, silicon dioxide, aluminum oxide, calcium carbonate, sodium carbonate, glucose,
mannitol, sorbitol, lactose, calcium phosphate or sodium phosphate; granulating and
disintegrating agents, for example, corn starch, or alginic acid; binding agents, for example
PVP, cellulose, PEG, starch, gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or they may be coated,
enterically or otherwise, by known techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action over a longer period. For
example, a time delay material such as glyceryl monostearate or glyceryl distearate may be
employed. They may also be coated to form osmotic therapeutic tablets for controlled

release.

[0056] Formulations for oral use may also be presented as hard gelatin capsules wherein
the active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,
calcium phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is
mixed with water or an oil medium, for example peanut oil, liquid paraffin, or olive oil.
Additionally, emulsions can be prepared with a non-water miscible ingredient such as oils

and stabilized with surfactants such as mono-diglycerides, PEG esters and the like.

[0057] Aqueous suspensions contain the active materials in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents,
for example sodium carboxymethylcellulose, methylcellulose, hydroxy-
propylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum tragacanth and gum
acacia; dispersing or wetting agents may be a naturally-occurring phosphatide, for example
lecithin, or condensation products of an alkylene oxide with fatty acids, for example polyoxy-
cthylene stearate, or condensation products of ethylene oxide with long chain aliphatic

alcohols, for example heptadecaethylencoxycetanol, or condensation products of ethylene
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oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethylene
sorbitol monooleate, or condensation products of ethylene oxide with partial esters derived
from fatty acids and hexitol anhydrides, for example polyethylene sorbitan monooleate. The
aqueous suspensions may also contain one or more preservatives, for example ethyl, or n-
propyl, p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents, and

one or more sweetening agents, such as sucrose or saccharin.

[0058] Oily suspensions may be formulated by suspending the active ingredient in a
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and
flavoring agents may be added to provide a palatable oral preparation. These compositions

may be preserved by the addition of an anti-oxidant such as ascorbic acid.

[0059] Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water provide the active ingredient in admixture with a dispersing or
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agents and suspending agents are exemplified by those already mentioned above.
Additional excipients, for example sweetening, flavoring and coloring agents, may also be

present.

[0060] The pharmaceutical compositions described herein may also be in the form of oil-
in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying
agents may be naturally-occurring gums, for example gum acacia or gum tragacanth,
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or partial esters
derived from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and
condensation products of the said partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening and

flavoring agents.

[0061] Syrups and elixirs may be formulated with sweetening agents, for example glycerol,
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a
preservative and flavoring and coloring agents. Oral solutions can be prepared in

combination with, for example, cyclodextrin, PEG and surfactants.
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[0062] The pharmaceutical compositions may be in the form of a sterile injectable aqueous
or oleagenous suspension. This suspension may be formulated according to the known art
using those suitable dispersing or wetting agents and suspending agents which have been
mentioned above. The sterile injectable preparation may also be a sterile injectable solution
or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a
solution in 1,3-butane diol. Among the acceptable vehicles and solvents that may be
employed are water, Ringer's solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed including synthetic mono- or diglycerides. In

addition, fatty acids such as oleic acid find use in the preparation of injectables.

[0063] The compounds or pharmaceutically acceptable salts described herein may also be
administered in the form of suppositories for rectal administration of the drug. These
compositions can be prepared by mixing the drug with a suitable non-irritating excipient
which is solid at ordinary temperatures but liquid at the rectal temperature and will therefore
melt in the rectum to release the drug. Such materials include cocoa butter and polyethylene
glycols. Additionally, the compounds or pharmaceutically acceptable salts can be
administered via ocular delivery by means of solutions or ointments. Still further,
transdermal delivery of the subject compounds or pharmaceutically acceptable salts can be
accomplished by means of iontophoretic patches and the like. For topical use, creams,
ointments, jellies, solutions or suspensions, etc., containing the compounds or
pharmaceutically acceptable salts described herein are employed. As used herein, topical

application is also meant to include the use of mouth washes and gargles.

[0064] The compounds or pharmaceutically acceptable salts described herein may also be
coupled to a carrier that is a suitable polymer for targetable drug carriers. Such polymers can
include polyvinylpyrrolidone, pyran copolymer, polyhydroxy-propyl-methacrylamide-
phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylysine substituted
with palmitoyl residues. Furthermore, the compounds or pharmaceutically acceptable salts
described herein may be coupled to a carrier that is a biodegradable polymer useful in
achieving controlled release of a drug, such as polylactic acid, polyglycolic acid, copolymers
of polylactic and polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid,
polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and cross linked or
amphipathic block copolymers of hydrogels. Polymers and semipermeable polymer matrices

may be formed into shaped articles, such as valves, stents, tubing, prostheses and the like.
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V. Methods of treating cardiac disorders

[0065] The mutations that lead to HCM cause significant perturbations in myosin
mechanics. These mutations exert their effects via distinct mechanisms depending on their
locations in the myosin gene. The well-studied HCM mutations, R403Q and R453C, are
located in different sections of the motor domain and cause distinct mechanistic perturbations
that lead to the common outcome of increased force production. Without wishing to be
bound by any particular theory, it is believed that the compounds or pharmaceutically
acceptable salts described herein can bind directly to the mutant sarcomeric proteins and
correct for their aberrant function, either in cis (by affecting the same specific function) or in
trans (by altering a complementary function). As such, they can provide therapeutic benefit
for HCM patients by counteracting the hypercontractile and/or impaired relaxation associated

with this disease. .

[0066] Also provided is a method of treating hypertrophic cardiomyopathy (HCM) or a
cardiac disorder having one or more pathophysiological features associated with HCM. The
method includes administering to a subject in need thereof an effective amount of a

compound or pharmaceutically acceptable salt described herein.

[0067] The compounds of the invention or their pharmaceutically acceptable salts can alter
the natural history of HCM and other diseases rather than merely palliating symptoms. The
mechanisms conferring clinical benefit to HCM patients can extend to patients with other
forms of heart disease sharing similar pathophysiology, with or without demonstrable genetic
influence. For example, an effective treatment for HCM, by improving ventricular relaxation
during diastole, can also be effective in a broader population characterized by diastolic
dysfunction. The compounds of the invention or their pharmaceutically acceptable salts can
specifically target the root causes of the conditions or act upon other downstream

pathways. Accordingly, the compounds of the invention or their pharmaceutically acceptable
salts can also confer benefit to patients suffering from diastolic heart failure with preserved
¢jection fraction, ischemic heart disease, angina pectoris, or restrictive

cardiomyopathy. Compounds of the invention or their pharmaceutically acceptable salts can
also promote salutary ventricular remodeling of left ventricular hypertrophy due to volume or
pressure overload; e.g., chronic mitral regurgitation, chronic aortic stenosis, or chronic
systemic hypertension; in conjunction with therapies aimed at correcting or alleviating the

primary cause of volume or pressure overload (valve repair/replacement, effective
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antihypertensive therapy). By reducing left ventricular filling pressures the compounds could
reduce the risk of pulmonary edema and respiratory failure. Reducing or eliminating
functional mitral regurgitation and/or lowering left atrial pressures may reduce the risk of
paroxysmal or permanent atrial fibrillation, and with it reduce the attendant risk of arterial
thromboembolic complications including but not limited to cerebral arterial embolic stroke.
Reducing or eliminating either dynamic and/or static left ventricular outflow obstruction may
reduce the likelihood of requiring septal reduction therapy, either surgical or percutancous,
with their attendant risks of short and long term complications. The compounds or their
pharmaceutically acceptable salts may reduce the severity of the chronic ischemic state
associated with HCM and thereby reduce the risk of Sudden Cardiac Death (SCD) or its
equivalent in patients with implantable cardioverter-defibrillators (frequent and/or repeated
ICD discharges) and/or the need for potentially toxic antiarrhythmic medications. The
compounds or their pharmaceutically acceptable salts could be valuable in reducing or
eliminating the need for concomitant medications with their attendant potential toxicities,
drug-drug interactions, and/or side effects. The compounds or their pharmaceutically
acceptable salts may reduce interstitial myocardial fibrosis and/or slow the progression,

arrest, or reverse left ventricular hypertrophy.

[0068] Depending on the discase to be treated and the subject’s condition, the compounds
or pharmaceutically acceptable salts described herein may be administered by oral, parenteral
(e.g., intramuscular, intraperitoneal, intravenous, ICV, intracisternal injection or infusion,
subcutaneous injection, or implant), by implantation (e.g., as when the compound or
pharmaceutically acceptable salt is coupled to a stent device), by inhalation spray, nasal,
vaginal, rectal, sublingual, or topical routes of administration and may be formulated, alone
or together, in suitable dosage unit formulations containing conventional non-toxic
pharmaceutically acceptable carriers, adjuvants and vehicles appropriate for each route of

administration.

[0069] In the treatment or prevention of conditions which require improved ventricular
relaxation during diastole, an appropriate dosage level will generally be about 0.001 to 100
mg per kg patient body weight per day which can be administered in single or multiple doses.
In some embodiments, the dosage level will be about 0.01 to about 25 mg/kg per day; in
some embodiments, about 0.05 to about 10 mg/kg per day. A suitable dosage level may be
about 0.01 to 25 mg/kg per day, about 0.05 to 10 mg/kg per day, or about 0.1 to 5 mg/kg per
day. Within this range the dosage may be 0.005 to 0.05, 0.05 to 0.5 or 0.5 to 5.0 mg/kg per
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day. In some embodiments, for oral administration, the compositions are provided in the
form of tablets containing 1.0 to 1000 milligrams of the active ingredient, particularly 1.0,
5.0, 10.0, 15.0, 20.0, 25.0, 50.0, 75.0, 100.0, 150.0, 200.0, 250.0, 300.0, 400.0, 500.0, 600.0,
750.0, 800.0, 900.0, and 1000.0 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient to be treated. The compounds or pharmaceutically
acceptable salts may be administered on a regimen of 1 to 4 times per day, in some

embodiments, once or twice per day.

[0070] It will be understood, however, that the specific dose level and frequency of dosage
for any particular patient may be varied and will depend upon a variety of factors including
the activity of the specific compound or pharmaceutically acceptable salt employed, the
metabolic stability and length of action of that compound or pharmaceutically acceptable salt,
the age, body weight, hereditary characteristics, general health, sex and diet of the subject, as
well as the mode and time of administration, rate of excretion, drug combination, and the

severity of the particular condition for the subject undergoing therapy.

[0071] Compounds and compositions provided herein may be used in combination with
other drugs that are used in the treatment, prevention, suppression or amelioration of the
diseases or conditions for which compounds and compositions provided herein are useful.
Such other drugs may be administered, by a route and in an amount commonly used therefor,
contemporancously or sequentially with a compound or composition provided herein. When
a compound or composition provided herein is used contemporaneously with one or more
other drugs, a pharmaceutical composition containing such other drugs in addition to the
compound or composition provided herein is preferred. Accordingly, the pharmaceutical
compositions provided herein include those that also contain one or more other active
ingredients or therapeutic agents, in addition to a compound or composition provided herein.
Suitable additional active agents include, for example: therapies that retard the progression
of heart failure by down-regulating neurohormonal stimulation of the heart and attempt to
prevent cardiac remodeling (e.g., ACE inhibitors, angiotensin receptor blockers (ARBs), -
blockers, aldosterone receptor antagonists, or neural endopeptidase inhibitors); therapies that
improve cardiac function by stimulating cardiac contractility (e.g., positive inotropic agents,
such as the B-adrenergic agonist dobutamine or the phosphodiesterase inhibitor milrinone);
and therapies that reduce cardiac preload (e.g., diuretics, such as furosemide) or afterload
(vasodilators of any class, including but not limited to calcium channel blockers,

phosphodiesterase inhibitors, endothelin receptor antagonists, renin inhibitors, or smooth
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muscle myosin modulators). The weight ratio of the compound provided herein to the second

active ingredient may be varied and will depend upon the effective dose of each ingredient.
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Generally, an effective dose of each will be used.

VI.  Examples

Abbreviations:

aq: aqueous

BBr;: boron tribromide
CH,Cl;: dichloromethane
CH;CN: acetonitrile

CH;0H: methanol

DIAD: diisopropyl azodicarboxylate
DIEA: diisopropyl ethylamine
DMF: dimethyl formamide
DMSO: dimethyl sulfoxide
equiv.: equivalents

Et;N: triethylamine

Et,0: diethyl ether

EtOH: ethanol

FeSOy,: ferrous sulfate

h: hour(s)

HCI: hydrogen chloride

H,O: water

K,COs: potassium carbonate
KHSOj,: potassium bisulfate
KNCO: potassium isocyanate
LiBr: lithtum bromide
MgSO4: magnesium sulfate
mL: milliliter

MW: microwave (reaction done in microwave reactor)
NaCl: sodium chloride

NaH: sodium hydride
NaHCOs: sodium bicarbonate
NaOEt: sodium ethoxide
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NaOH: sodium hydroxide

NaOMe: sodium methoxide

Na,S04: sodium sulfate

NH,;Cl: ammonium chloride

NMP: n-methyl pyrrolidinone

pH: -log [H']

POClIs: phosphoryl trichloride

PPTS: pyridinium p-toluenesulfonate
RP-HPLC: reversed phase high pressure liquid chromatography
RT: room temperature

SEMCI: 2-(trimethylsilyl)ethoxymethyl chloride
TEBAC: triethylbenzylammonium chloride
TFA: trifluoroacetic acid

THEF: tetrahydrofuran

TLC: thin layer chromatography

Example 1. Preparation of ($)-3-Isopropyl-6-((1-phenylethyl) amino) pyrimidine-2,
4(1H,3H)-dione.

o
J\ OCN” ~ )J\ J\
H,N ————— H,N" N

[0072] Compound 1.1. Isopropylurea. To a stirred solution of isopropylamine (15.3 g,
0.258 mol, 1.0 equiv) in CH,ClI; (200 mL) under argon at 0 °C was added dropwise
trimethylsilyl isocyanate (30 g, 0.26 mol, 1.0 equiv). The resulting mixture was allowed to
reach ambient temperature and stirred overnight. After cooling to 0 °C, CH3OH (100 mL)
was added dropwise. The resulting solution was stirred for 2 hours (h) at room temperature
and then concentrated under reduced pressure. The crude residue was recrystallized from

CH;0H:Et,0 (1:20) to yield 15.4 g (58%) the title compound as a white solid. LC/MS: m/z

(ES+) 103 (M+H)".
o)
o)
} N)J\N )\ CH,(COOMe), ﬁNJ\
? o) H’J%o

H NaOMe, MeOH, reflux
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[0073] Compound 1.2. 1-Isopropyl barbituric acid. To a stirred solution of 1.1 (14.4 g,
0.14 mol, 1.00 equiv) in CH30H (500 mL) were added dimethyl malonate (19.55 g, 0.148
mol, 1.05 equiv) and sodium methoxide (18.9 g, 0.35 mol, 2.50 equiv). The resulting mixture
was stirred overnight at 65 °C. After cooling to ambient temperature and then to 0 °C, the pH
was carefully adjusted to 3 using aqueous concentrated HCI. The resulting mixture was
concentrated under reduced pressure. The residue was taken up in EtOH (200 mL) and
filtered. The filtrate was concentrated under reduced pressure and the residue was purified by
silica gel column chromatography using CH,Cl,/CH3OH (20:1) as eluent to yield 16.8 g
(50%) of the title compound as a white solid. . LC/MS: m/z (ES+) 171 (M+H)".! 'H-NMR
(300 MHz, d¢-DMSO): 6 11.19 (s, 1H), 4.83 (m, 1H), 3.58 (s, 2H), 1.32 (d, J= 6.0 Hz, 6H).

O /k 0
r‘\N POClI, II\NJ\
0] H/go TEBAC cl N/&O
H

[0074] Compound 1.3. 6-chloro-3-isopropylpyrimidine-2,4(1H,3H)-dione. To a 100-

mL round-bottom flask containing compound 1.2 (11.4 g, 66.99 mmol, 1.00 equiv) under
argon were added triethylbenzylammonium chloride (21.3 g, 93.51 mmol, 1.40 equiv) and
POCI; (30 mL). The resulting mixture was stirred overnight at 50 °C. After cooling to room
temperature, the mixture was concentrated under reduced pressure. The residue was
dissolved in CH,Cl, (150 mL) followed by slow addition of H,O (100 mL). The phases were
separated and the organic layer was washed with H,O (100 mL), dried with anhydrous
NayS0Oy4, and concentrated under reduced pressure. The crude residue was purified by silica
gel column chromatography using EtOAc/petroleum ether (1:1) as eluent to yield 5.12 g
(40%) of the title compound as a light yellow solid. '"H-NMR (300 MHz, d¢-DMSO): § 12.22
(s, 1H), 5.88 (s, 1H), 4.95 (m, 1H), 1.34 (d, J = 6.0 Hz, 6H).

A g™ i

N J\
' e
N/gO Dioxane, 90°C ~N N/J*o
H H H

[0075] Compound 1. (S)-3-Isopropyl-6-((1-phenylethyl) amino) pyrimidine-2,
4(1H,3H)-dione. To a solution of 6-chloro-3-isopropylpyrimidine-2,4(1H,3H)-dione (1.3,
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1.0 g, 5.31 mmol) in 1,4-dioxane (20 mL) was added (S)-a-methylbenzylamine (Sigma-
Aldrich, 1.43 g, 11.7 mmol, 2.2 equiv). The reaction mixture was stirred at 80 °C for 24 h.
After cooling to ambient temperature, the mixture was concentrated under reduced pressure.
The residual was taken up in EtOAc (70 mL) and washed with aqueous 1N HCI (2 x 50 mL)
and brine (40 mL). The organic layer was dried with anhydrous Na,SO,4 and then
concentrated under reduced pressure to half the original volume to yield a precipitate.
Hexane (20 mL) was added and the mixture was stirred at room temperature. The resulting
solid was collected by filtration, washed with hexane (20 mL), and dried to yield 1.0 g (69%)
of the title compound as a white solid. LC/MS: m/z (ES+) 274 (M+H)". "H-NMR (400 MHz,
de-DMSO): 8 9.77 (s, 1H), 7.32 (m, 4H), 7.24 (m, 1H), 6.50 (d, /= 6.8 Hz, 1H), 4.87 (m,
1H), 4.52 (m, 1H), 4.31 (d, J=6.8 Hz, 1H), 1.37 (m, 3H ), 1.24 (m, 6H). '"H NMR (400 MHz,
CD;0D) & ppm 7.39-7.20 (m, 5H), 5.01 (m, 1H), 4.48 (m, 1H), 1.49 (d, J = 6.7 Hz, 3H), 1.36
(m, 6H).

Example 2. Preparation of (8)-5-Fluoro-3-isopropyl-6-((1-phenylethy)amino)pyrimidine-
2.4(1H,3H)-dione (2).

CI

0 B Q N/k
@ﬁfl* @ P e

2BF,

[0076] To a solution of 1 (80 mg, 0.293 mmol) in acetic acid (2.0 mL) was added
selectfluor (104 mg, 0.293 mmol, 1.0 equiv.). The mixture was stirred at room temperature
for 2 h. It was then concentrated under reduced pressure. The residue was purified by silica
gel column chromatography, eluted with 0-50% EtOAc in hexanes to give 6 mg (7%) of the
title compound as a white solid. LC/MS: m/z (ES+) 292 (M+H)". '"H NMR (400 MHz,
CD;0D): & ppm 7.36-7.24 (m, 5H), 5.04-4.97 (m, 1H), 4.94-4.88 (m, 1H), 1.54 (d, ] =8.0
Hz, 3H), 1.39 (m, 6H).
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Example 3. Preparation of ($)-5-Bromo-3-isopropyl-6-((1-phenylethyl)amino)pyrimidine-
2.4(1H.3H)-dione (3).

O
0]
f /k N—Br Br. J\
_ N = | N
H Q - ?
PPN N0

[0077] To a solution of 1 (55 mg, 0.201 mmol) in acetic acid (1.0 mL) was added N-
bromosuccinamide (35 mg, 0.196 mmol). The mixture was stirred at room temperature for 1
hour. It was then concentrated under reduced pressure. The residue was purified by a silica
gel column, eluted with 0-40% EtOAc in hexanes to give 52 mg (74%) of the title compound
as a white solid. LC/MS: m/z (ES+) 352, 354 (M+H, bromine pattern)”. "H-NMR (400 MHz,
CDCl3) 6 ppm 8.96 (br s, 1H), 7.43-7.28 (m, 5H), 5.28 (d, J = 7.4 Hz, 1H), 5.14 (m, 1H), 4.87
(m, 1H), 1.62 (d, J = 6.7 Hz, 3H), 1.45-1.39 (m, 6H).

Example 4. Preparation of (8)-6-((1-(3-Chlorophenyl)ethyl)amino)-5-fluoro-3-

isopropylpyrimidine-2.4(1H,3H)-dione.

k“n

NaOMe, MeOH, reflux

[0078] Compound 4.1. 5-Flu0r0-1-isopropylpyr1m1d1ne-2,4,6(1H,3H,5H)-trione). Toa
100 mL round bottom flask containing a solution of 1.1 (1.31 g, 0.013 mol, 1.00 equiv) in
CH;O0H (15 mL) were added diethyl fluoromalonate (2.41 g, 0.014 mol, 1.05 equiv) and
sodium methoxide (1.74 g, 0.032 mol, 2.50 equiv). The reaction flask was equipped with a
reflux condenser and was stirred for 4 h in an oil bath heated at 85 °C. The reaction was
cooled to 0 °C and was quenched with careful addition of concentrated HC, adjusting to
pH=2 with the addition of excess concentrated HCl. The reaction mixture was concentrated
under reduced pressure and the resulting residue was dried for 18 h under high vacuum to
provide 2.65 g of the title compound (98%). 'H-NMR (400 MHz, CDCls): & ppm 5.53 (d, J =
24.0 Hz, 1H), 4.91 (m, 2H), 1.46 (m, 6H).
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O J\ 0]
FﬁN POCI, ka,\,)\
o /J*o TEBAC cl N/&O

H

N
[0079] Compound 4.2. 6-Chloro-5-fluoro-3-isopropylpyrimidine-2,4(1H,3H)-dione.
To a 100-mL round-bottom flask equiped with a reflux condensor containing 4.1 (2.65 g,
0.014 mmol, 1.00 equiv) were added triethylbenzylammonium chloride (4.50 g, 0.019 mmol,
1.40 equiv) and POCIl; (25 mL). The reaction mixture was stirred for 4 h at 50 °C and then
was cooled to room temperature. The mixture was concentrated under reduced pressure and
the resulting residue was dissolved in CH,Cl, (50 mL). Water (50 mL) was added slowly and
the layers were separated. The organic layer was washed a second time with H,O (100 mL),
dried with anhydrous MgSQOy, and concentrated under reduced pressure. The resulting
residue was purified by flash chromatography (silica gel, 30% EtOAc in hexanes) to yield
2.67 g (93%) of the title compound as a white solid. 'H-NMR (400 MHz, CDCls): § ppm
5.19-5.05 (m, 2H), 1.48 (d, J=7.04 Hz, 6H).

|

O = F i /k
F J\ Cl : = ﬁN
N + NH =
H H H

[0080] Compound 4. (5)-6-((1-(3-Chlorophenyl)ethyl)amino)-5-fluoro-3-

isopropylpyrimidine-2,4(1H,3H)-dione. To a solution of 4.2 (150 mg, 0.70 mmol, 1 equiv)
in DMF (2 mL) contained in a heavy wall pressure vessel were added (S)-3-chloro-a-
methylbenzylamine (150 mg, 0.70 mmol, 1.0 equiv) and proton sponge (190 mg, 0.90 mol,
1.25 equiv). The pressure vessel was sealed and the reaction mixture was heated to 95 °C for
3 h behind a blast shield. The reaction mixture was cooled to room temperature and
concentrated under reduced pressure. The resulting residue was purified by preparative RP-
HPLC utilizing a Shimadzu, Prominence LC-20AP system equipped with a Phenomenex
Gemini-NX C18 column (eluting with 10-90% CH3;CN/H,0 in 30 min., 20 mL/min (both
containing 0.1% TFA)). The fractions containing pure compound were combined and
lyophilized to provide 30 mg (13%) of the title compound as a white solid. LC/MS: m/z
(ES+) 326 (M+H)". 'H-NMR (400 MHz, CDCls) & ppm 9.47 (br s, 1H), 7.35-7.27 (m, 3H),
7.22-7.16 (m, 1H), 5.12 (m, 1H), 4.89 (m, 1H), 4.69 (d, J =5.9 Hz, 1H), 1.59 (d, ] = 6.7 Hz,
3H), 1.43 (m, 6H).
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Example 5. Preparation of (5)-6-((1-(3.5-Difluorophenyl)ethyl)amino)-3-

isopropylpyrimidine-2.4(1H,3H)-dione.

7, >L /O
O ﬂ\s/o S/

NH, 2N

PPTS, MQSO4, CH20|2
F F

F F
[0081] Compound 5.1. ((R,E)-N-(3,5-difluorobenzylidene)-2-methylpropane-2-
sulfinamide. To a solution of 3,5-difluorobenzaldehyde (1.00 g, 7.04 mmol, 1.00 equiv) in
CH,Cl; (20 mL) were added pyridinium p-toluenesulfonate (0.089 g, 0.35 mmol, 0.05
equiv), (R)-(+)-2-methylpropane-2-sulfinamide (0.852 g, 7.03 mmol, 1.00 equiv), and MgSO,
(4.2 g, 35.00 mmol, 5.00 equiv). The resulting mixture was stirred overnight at room
temperature. The reaction mixture was filtered and concentrated under reduced pressure. The
resulting residue was purified by flash chromatography (silica gel, 20% EtOAc in petroleum
ether) to provide 500 mg (29%) of the title compound as a yellow oil.

/O /O

= N CH3MgBr “,,
c:1-|2c3|2

[0082] Compound 5.2. (R)-N-((S)-1-(3,5-diﬂuorophenyl)ethyl)-2-methylpropane-z-
sulfinamide. Methylmagnesium bromide (5.17 mL, 3M, 2.00 equiv) was added dropwise to
a solution of 5.1 (1.9 g, 7.75 mmol, 1.00 equiv) in CH,Cl, (50 mL) under argon at -48 °C.
The reaction mixture was warmed to room temperature and stirred overnight. The reaction
was carefully quenched with a saturated aqueous NH4Cl solution (20 mL). The layers were
separated and the aqueous layer was further extracted with CH,Cl, (3 x 50 mL). The
combined organic layers were dried over anhydrous MgSQO4 and concentrated under reduced
pressure to provide 1.3 g (64%) of the title compound as a yellow oil. '"H NMR (300 MHz,
CDCl3): 8 ppm 6.92-6.81 (m, 2H), 6.75-6.65 (m, 1H), 4.65-4.55, (m, 1H), 3.46-3.42 (m, 1H),
1.53-1.44 (m, 3H), 1.26-1.22 (m, 9H).
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§° 4, _NH,HCI
%, NH  4NHClin 1 4-dioxane
MeOH -
F F
F F

[0083] Compound 5.3. ($)-1-(3,5-Difluorophenyl)ethan-1-amine hydrochloride. To a
solution of 5.2 (1.3 g, 4.97 mmol, 1.00 equiv) in CH3;0H (10 mL) was added 4N HCl in 1,4-
dioxane (2.67 mL, 2.00 equiv). The reaction mixture was stirred for 0.5 h at room
temperature and then was concentrated under reduced pressure. The resulting residue was
dissolved in CH3OH (3 mL) and Et,O (300 mL) was added. The resulting precipitate was
isolated by filtration to provide 0.80 g (83%) of the title compound. 'H NMR (300 MHz,
D,0): 6 ppm 6.98-6.83 (m, 3H), 4.45-4.38 (m, 1H), 1.51-1.48 (d, J = 6.9 Hz, 3H).

O J\
1) 1N NaOH N N
‘n, NH3 F : /g
N” N0
2) neat, O J\ \Q/\H H
oy
o)

F
CI” N
H

1.3

[0084] Compound 5. (5)-6-((1-(3,5-Difluorophenyl)ethyl)amino)-3-
isopropylpyrimidine-2,4(1H,3H)-dione. Compound 5.3 (50 mg, 0.32 mmol, 1.00 equiv)
was dissolved in 1IN NaOH (10mL), and the resulting mixture was stirred at 25 °C. After 1 h,
the mixture was extracted with EtOAc (5 x 10 mL). The combined organic layers were dried
with anhydrous Na,SOy, filtered, and concentrated under reduced pressure. The resulting
residue and compound 1.3 (35.6 mg, 0.19 mmol, 0.60 equiv) were combined. The mixture
was stirred at 100 °C for 18 h, then was cooled to room temperature and concentrated under
reduced pressure. The resulting residue was purified by preparative RP-HPLC to provide 28
mg (29%) of the title compound as an off white solid. LC/MS: m/z (ES+) 310 (M+H)". 'H-
NMR (300 MHz, DMSO-d¢): & ppm 9.83 (s, 1H), 7.06-7.12 (m, 3H), 6.54 (d, J = 6.6 Hz, 1H),
4.91-4.82 (m, 1H), 4.54-4.46 (m, 1H), 4.30 (m, 1H), 1.34 (d, J = 6.6 Hz, 3H), 1.22 (d, ] =6.9
Hz, 6H).

32



10

15

20

WO 2014/205223 PCT/US2014/043192

Example 6. Preparation of (5)-6-((Cyclopropyl(phenylYmethyamino)-3-

isopropylpyrimidine-2.4(1H,3H)-dione.

-, ﬂ\ /O
o} ﬂ\s,o s”

N i
NH2 o N

PPTS, MgSO4, CH2C|2

[0085] Compound 6.1. (R,E)-N-benzylidene-2-methylpropane-2-sulfinamide. The title
compound was prepared in the same manner as 5.1 except benzaldehyde (5.0 g, 47.12 mmol,
1.00 equiv) was used in place of 3,5-difluorobenzaldehyde to provide 2.8 g (28%) of the title
compound. 'H NMR (300 MHz, ds-DMSO): 3 ppm 8.62 (s, 1H), 7.89-7.87 (m, 2H), 7.55-
7.49 (m, 3H), 1.31 (s, 9H).

S
_ [:j D_MQBF A//,‘ NH

CH2CI2

[0086] Compound 6.2. (S)-N-((S)-Cyclopropyl(phenyl)methyl)-2-methylpropane-2-
sulfinamide. The title compound was prepared using a protocol similar to that used for the
preparation of 5.2 except 6.1 (1.0 g, 4.78 mmol, 1.00 equiv) and cyclopropylmagnesium
bromide (9.6 mL, 1M, 2.00 equiv) were used in place of 5.1 and methylmagnesium bromide
to provide 0.5 g (35%) of the title compound as a yellow oil. 'H NMR (300 MHz, DMSO-
de): & ppm 7.36-7.23 (m, 5H), 3.67-3.51 (m, 2H), 1.31 (m, 10H), 0.85-0.15 (m, 4H).

>LS¢O AN

A

+ -

,, NH3 Cl
“ NH M HCIin 1,4-dioxane
MeOH -

[0087] Compound 6.3. (S)-Cyclopropyl(phenyl)methanamine hydrochloride. The title
compound was prepared using a protocol similar to that used for the preparation of 5.3 except
6.2 (500 mg, 1.69 mmol, 1.00 equiv) was used in place of 5.2 to provide 220 mg (88%) of the
title compound as a yellow oil. "H NMR (300 MHz, ds-DMSO): § ppm 7.37-7.31 (m, 5H),

33



10

15

20

WO 2014/205223 PCT/US2014/043192

3.53 (d, ] = 10.0 Hz, 1H), 1.37-1.25 (m, 1H), 0.75-0.55 (m, 1H), 0.53-0.31 (m, 2H), 0.25-0.15

(m, 1H).
_ 1)1N NaOH ﬁ
N, fnsci Ao
2) Dloxaner(z J\ ©/\

: 1.3
[0088] Compound 6. (5)-6-((Cyclopropyl(phenyl)methyl)amino)-3-

isopropylpyrimidine-2,4(1H,3H)-dione. The title compound was prepared using a
procedure similar to that used for the preparation of § except 6.3 (200 mg, 1.36 mmol, 1.00
equiv) was used instead of 5.3 and 1,4-dioxane was utilized as a solvent. After concentration
under reduced pressure, purificaiton utilizing a chiral HPLC (Phenomenex Lux 5y Cellulose-
4,2.12*%25, 5 um column) with an isocratic mixture of EtOH: Hexane (1: 4) as eluent
provided 22 mg (5%) of the title compound as a white solid. LC/MS: m/z (ES+) 300 (M+H)".
'H-NMR (300 MHz, DMSO-ds) & ppm 9.82 (s, 1H), 7.39-7.25 (m, 5H), 7.25-7.32 (m, 1H),
6.72 (m, 1H), 4.90 (m, 1H), 4.22 (s, 1H), 3.78 (m, 1H), 1.27 (m, 6H), 1.57 (m, 1H), 0.60 (m,
1H), 0.56-0.32 (m, 2H).

Example 7. Preparation of ($)-6-((cyclopropyl(3-methoxyphenyl)methyl)amino)-3-

isopropylpyrimidine-2.4(1H,3H)-dione.

\ /
/O ﬁ J\ V /fokNJ\
NMP, 130°C /O\©/\H H/&O

[0089] A solution of 6-chloro-3-isopropylpyrimidine-2,4(1H,3H)-dione (1.3, 50 mg, 0.265
mmol), (S)-cyclopropyl-(3-methoxyphenyl)methylamine (Sigma-Aldrich, 104 mg, 0.587
mmol), and proton sponge (85 mg, 0.397 mmol) in NMP (0.5 mL) was stirred at 130 °C for 2
h. After cooling to room temperature, the mixture was purified by preparative RP-HPLC
(Shimadzu, Prominence LC-20AP system equipped with a Phenomenex Gemini-NX C18
column), eluting with 20-90% CH3zCN in H,O (both containing 0.1% TFA). The fractions
containing pure compound were combined and lyophilized to give 10 mg (11%) of the title

compound as a white solid. LC/MS: m/z (ES+) 330 (M+H)". "H-NMR (400 MHz, CD:0D): 3
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ppm 7.26 (t, = 7.8 Hz, H), 6.92-6.79 (m, 3H), 5.00 (m, 1H), 3.79 (s, 3H), 3.74 (d, T = 8.6
Hz, 1H), 1.36 (d, J = 7.0 Hz, 6H), 1.23-1.13 (m, 1H), 0.68-0.60 (m, 1H), 0.58-0.50 (m, 1H),
0.50-0.42 (m, 1H), 0.41-0.34 (m, 1H).

Example 8. Preparation of (8)-6-((Cyclobutyl(phenyl)methyl)amino)-3-isopropylpyrimidine-

2.4(1H.3H)-dione.
>L$¢o

: Q
Ek/o e NS
= PPTS, MgS0Q,, CH,Cl, D/\ j<

[0090] Compound 8.1. (S,E)-N-(cyclobutylmethylene)-2-methylpropane-2-

sulfinamide. To a solution of cyclobutanecarbaldehyde (1.0 g, 11.89 mmol, 1.00 equiv) in
CH;Cl; (10 mL) were added pyridinium p-toluenesulfonate (0.143 g, 0.57 mmol, 0.05 equiv),
(8)-(-)-2-methylpropane-2-sulfinamide (1.22 g, 10.07 mmol, 0.85 equiv), and magnesium
sulfate (7.14 g, 59.32 mmol, 5.00 equiv). The resulting mixture was stirred overnight at room
temperature. The reaction mixture was filtered and concentrated under reduced pressure.

The resulting residue was purified by flash chromatography (silica gel, 30% EtOAc in
petroleum ether) to provide 2.0 g (90%) of the title compound as a white solid. 'H NMR
(400 MHz, CDCls) 6 ppm 8.08 (d, J=10.8 Hz, 1H), 3.36-3.32 (m, 1H), 2.25-2.16 (m, 4H),
2.03-1.90 (m, 2H), 1.15 (s, 9H).

MgBr
o O C 2

v L - vS

D/\N \V< THF g” \’<

[0091] Compound 8.2. (S)-N-((S)-cyclobutyl(phenyl)methyl)-2-methylpropane-2-

sulfinamide. Phenylmagnesium bromide (3M in Et,0, 15.3 mL, 2.00 equiv) was added
dropwise to a solution of 8.1 (4.3 g, 22.96 mmol, 1.00 equiv) in THF (40 mL). The reaction
mixture was heated for 3 h at 65 °C. It was then cooled to room temperature and carefully
quenched with a saturated aqueous NH4Cl solution (30 mL). The resulting mixture was
extracted with EtOAc (3 x 30 mL), and the combined organic layers were dried with
anhydrous Na,SO4 and concentrated under reduced pressure to provide 5.8 g (95%) of the
title compound as a white solid. 'H-NMR (300 MHz, CDCls) & 7.30-7.21 (m, 5H), 4.23 (d, J
=9.6 Hz, 1H), 2.73-2.68 (m, 1H), 1.95-1.60 (m, 6H), 1.14 (s, 9H).
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j\ //O + —

g S O NH;Cl
e, NH 4N HCI in 1,4-dioxane
MeOH B

[0092] Compound 8.3. (S)-Cyclobutyl(phenyl)methanamine hydrochloride. The title
compound was prepared using a procedure similar to that used for the preparation of 5.3
except 8.2 (5.8 g, 0.022 mol, 1.00 equiv) was used in place of 5.2 to provide 3.20 g (91%)of
the title compound as a white solid. '"H NMR (300 MHz, D,0): § ppm 7.36-7.28 (m, 5H),
4.18 (m, 1H), 2.87-2.73 (m, 1H), 2.11-2.01 (m, 1H), 1.90-1.69 (m, 5H).

<> 1) 1N NaOH o

i, 2 o <> ﬁlj\

©/\NH3CI f‘\NJ\ ©/\N NS0
cl H’J*o non

NMP, 130 °C,
proton sponge

[0093] Compound 8. (5)-6-((Cyclobutyl(phenyl)methyl)amino)-3-
isopropylpyrimidine-2,4(1H,3H)-dione. Compound 8.3 (0.200 g, 1.24 mmol, 1.00 equiv)
was dissolved in 1IN NaOH (10 mL), and was stirred for 1 h at 25 °C. The reaction mixture

was extracted with EtOAc (5 x 10 mL). The combined organic layers were dried over
anhydrous Na,SQO,, filtered and concentrated under reduced pressure. The resulting residue
was dissolved in NMP and combined with 1.3 and proton sponge and heated as described for
the preparation of 7. The title compound (35 mg, 9%) was isolated as a white solid. LC/MS:
m/z (ES+) 314 (M+H)". '"H NMR (300 MHz, CD:0D): & ppm 7.38-7.26 (m, 5H), 5.08-4.97
(m, 1H), 4.25 (d, J = 6.9 Hz, 1H), 2.68-2.58 (m, 1H), 2.19-2.13 (m, 1H), 1.98-1.83 (m, 5H),
1.36 (d, J = 6.9 Hz, 6H).

Example 9. Preparation of (8)-6-((1-phenylethyl)amino)-3-(tetrahydro-2H-pyran-4-
vDpyrimidine-2.4(1H.,3H)-dione.

HoN KNCO H2N H
— = 0
o  HO o 0

[0094] Compound 9.1. 1-(tetrahydro-2H-pyran-4-yl)urea. A mixture of tetrahydro-2H-

pyran-4-amine (5.0 g, 49.4 mmol, 1.0 equiv.) and potassium isocyanate (4.0 g, 49.5 mmol,
1.0 equiv.) was refluxed in H,O (50mL) overnight. The reaction was cooled to room

temperature and excess NaCl was added to help saturate the aqueous layer. The precipitate
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was isolated by filtration to provide the desired product (1.28g, 8.88 mmol). The aqueous
layer was washed with EtOAc (3x 15 mL) and then was concentrated and azeotroped with
toluene (3 x 100 mL). The resulting solid was suspended in 1:4 CH;OH:EtOAc (100 mL)
and filtered a total of four times. The combined organics were concentrated under reduced
pressure and combined with the isolated precipitate to provide 5.01 g (70%) of the title
compound. LC/MS: m/z (ES+) 145 (M+H)". 'H-NMR (400 MHz, DMSO-d): 5 6.14 (d, J =
7.5 Hz, 1H), 5.47 (s, 2H), 3.85 (dt, J = 11.6, 3.6 Hz, 2H), 3.65-3.52 (m, 1H), 3.38 (td, J =
11.4,2.2 Hz, 2H), 1.80-1.72 (m, 2H), 1.42-1.27 (m, 2H).

H

HzN\n/N\O EtO)J\/U\OEt ﬁN

NaOEt, EtOH, reflux
o 0 PN

H
[0095] Compound 9.2. 1-(tetrahydro-2H-pyran-4-yl)pyrimidine-2,4,6(1H,3H,5H)-
trione. Compound 9.1 (2.8 g, 19.4 mmol) was dissolved in EtOH (30 mL), and diethyl
malonate (2.45 mL, 21.4 mmol, 1.1 equiv.), and NaOEt (7.55 mL, 23.3 mmol, 1.2 equiv.)

were added. The reaction was stirred at 85 °C overnight, and then was cooled to room
temperature. The reaction mixture was diluted with H,O (5 mL), and excess KHSO,4 was
added to saturate the aqueous layer. The reaction mixture was extracted with EtOAc (3 x 15
mL). The combined organic layers were dried with anhydrous MgSQy, filtered and
concentrated under reduced pressure. The resulting residue was purified by flash
chromatography (silica gel, 0-25% CH3OH in CH,Cl,) to provide1.57 g of a mixture
containing the title compound which was used without further purification. LC/MS: m/z (ES-
)211 (M-H).

O
r‘\N POCI3 /ﬁl\
CH CN
NN 3 Ao

H
[0096] Compound 9.3. 6-chloro-3-(tetrahydro-2H-pyran-4-yl)pyrimidine-2,4(1H,3H)-
dione. To a solution 0f 9.2 (1.57 g, 7.4 mmol, 1 equiv.) in CH3CN (15 mL) was added
POCI; (0.551 mL, 5.9 mmol, 0.8 equiv.). The reaction mixture was stirred at 80 °C

overnight. An additional aliquot of POCI; (0.4 equiv.) was added and the reaction mixture

was stirred at 80 °C for 3h. Additional aliquots of POCl; (0.4 equiv.) were added after 3 h
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and 5 h of stirring at 80 °C. The reaction mixture was then stirred at 90 °C for 1h. The
reaction was cooled to room temperature, concentrated, swirled with Et,O (15 mL) and
decanted. The resulting residue was rinsed with Et,O (15 mL) and decanted until the Et,O
decanted clear. The resulting residue was carefully suspended in CH;0H (10 mL), and
filtered. The filtrate was concentrated to obtain a mixture of starting material and the title

compound (~85% pure, 1.6 g). LC/MS: m/z (ES-) 229 (M-H)".

o) /@ ©/:\NH2 o /E;O
= N
| H/ILO neat, 90°C ©/\H/f{:’&o

[0097] Compound 9. (8)-6-((1-phenylethyl)amino)-3-(tetrahydro-2H-pyran-4-
y)pyrimidine-2,4(1H,3H)-dione. A mixture of 9.3 (0.15 g, 0.65 mmol, 1 equiv.) and (S)-(-)-
a-methylbenzylamine (470 mg, 3.88 mmol, 6.0 equiv.) was stirred overnight at 90 °C. The
reaction mixture was cooled to room temperature and the resulting residue was purified by
preparative RP-HPLC (0-40% CH3;CN in H,O in 30 min.), followed by a second purification
on a preparatory TLC plate (2000 um) (7% CH3OH in CH,Cl,) to provide 23 mg (11%) of
the title compound. LC/MS: m/z (ES+) 316 (M+H)". 'H NMR (400 MHz, DMSO-de): & ppm
10.23 (s, 1H), 7.40-7.32 (m, 4H), 7.31-7.17 (m, 1H), 6.93 (s, 1H), 4.84-4.71 (m, 1H), 4.56-
4.43 (m, 1H), 4.35 (s, 1H), 3.93-3.78 (m, 2H), 3.28 (t, J = 12.1 Hz, 2H), 2.63-2.39 (m, 2H),
1.40 (d, J = 6.7 Hz, 3H), 1.35-1.16 (m, 2H).

Example 10. Preparation of (8)-6-((1-(3-methoxyphenyl)ethyl)amino)-3-(tetrahydro-2H-
pyran-4-yDpvyrimidine-2.4(1H.3H)-dione (10).

i /OC) : iPrOH:HZO i /@
: 4:1 - N
/fl * NH2 120°C, 2 h _O AN
N0 N" N0
N H H

[0098] To a solution of 9.3 (0.58 g, 0.25 mmol) in a mixture of 2-propanol and H,O (4:1, 1
mL) was added (5)-1-(3-methoxyphenyl)-ethylamine (0.113 g, 0.75 mmol, 3.0 equiv.). The
reaction mixture was heated to 120 °C for 2 h. After cooling, the reaction mixture was

concentrated under reduced pressure, dissolved in CH3;OH and filtered. The filtrate was

purified by preparative RP-HPLC (20-100% CH3CN in H,O in 40 min. at 25 mL/min.) to
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provide 18 mg (21%) of the title compound as an off-white solid. LC/MS: m/z (ES+) 346
(M+H)+. 'H NMR (400 MHz, acetone-ds) 6 8.90 (s, 1H), 7.15 (dd, J = 8.3, 8.1 Hz, 1H), 6.88
(s, 1H), 6.86 (d, J = 8.3 Hz, 1H), 6.68 (d, J = 8.1 Hz, 1H), 6.15 (s, 1H), 4.74 (m, 1H), 4.48 (m,
1H), 4.35 (s, 1H), 3.82 (m, 2H), 3.68 (s, 3H), 3.2 (m, 2H), 2.55 (m, 2H) 1.44 (d, J = 6.6 Hz,
3H), 1.15 (m, 2H).

Example 11. Preparation of 6-(((S)-1-phenylethyl)amino)-3-(tetrahydrofuran-3-
vDpyrimidine-2.4(1H.,3H)-dione.

0 O
SEMCI, LiBr NH
NH
| I
CIJ\)NL)%O e o AL
H SEM

[0099] Compound 11.1. 6-chloro-1-((2-(trimethylsilyl)ethoxy)methyl)pyrimidine-
2,4(1H,3H)-dione. To a mixture of 6-chloro-uracil (3.0 g, 20.47 mmol, 1 equiv.) and LiBr
(1.78 g, 20.5 mmol, 1.0 equiv.) in NMP (70 mL) at 0 °C was added NaH (60% dispersion in
mineral oil, 0.82 g, 20.5 mmol, 1.0 equiv.). The reaction mixture was stirred at 0 °C for 10
min, and 2-(trimethylsilyl)ethoxymethyl chloride (3.75g, 22.5 mmol, 1.1 equiv.) was slowly
added via an addition funnel. The reaction mixture was stirred overnight at room
temperature and then diluted with EtOAc (150 mL). The mixture was washed with a
saturated aqueous NH4Cl solution (50 mL), saturated aqueous NaHCO3 (50 mL), and brine
(50 mL). The organic layer was dried with anhydrous Na,SO4 and concentrated under
reduced pressure to provide 3.2 g (57%) of the title compound as a white solid. LC/MS: m/z
(ES+) 299 (M+Na)". '"H NMR (400 MHz, CDCls): & ppm 9.00-8.80 (br-s, 1H), 5.95 (s, 1H),
5.45 (s, 2H)), 3.63 (t, ] = 7.0 Hz, 2H), 1.48 (t, ] = 7.0 Hz, 2H), 0.01 (s, 9H).

J\»NH O Sy

“PPhy DIAD ,& +
cl NAO

S )
SEM

[0100] Compound 11.2. 6-chloro-3-(tetrahydrofuran-3-yl)-1-((2-
(trimethylsilyl)ethoxy)methyl)pyrimidine-2,4(1H,3H)-dione. To a solution of 11.1 (277
mg, 1.0 mmol, 1 equiv.), 3-hydroxytetrahydrofuran (106 mg, 1.2 mmol, 1.2 equiv.), and

triphenylphosphine (320 mg, 1.2 mmol, 1.2 equiv.) in THF (7.5 mL) at 0 °C, was added
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diisopropyl azodicarboxylate (0.240 g, 1.2 mmol, 1.2 equiv.) dropwise. The reaction mixture
was stirred at room temperature for 30 minutes. The reaction mixture was concentrated under
reduced pressure and the resulting residue was purified by preparative RP-HPLC (20-100%
CH;CN in H,0 with 0.1% formic acid buffer in 40 min. at 25 mL/min.) to provide 102 mg
(29%) of the title compound. LC/MS: m/z (ES+) 347 (M+H)". '"H NMR (400 MHz, CDCl)
05.92 (s, 1H), 5.58 (m, 1H), 5.41(s, 2H), 4.20 (m, 1H), 4.00-3.85 (m, 3H), 3.65 (t, J = 7.0 Hz,
2H), 2.35-2.20 (m, 1H), 2.20-2.08 (m, 1H), 0.95 (t, 2H), 0.01 (s, 9H); *C NMR (CDCls) 3
160.7, 150.7, 145.6, 102.0, 74.8, 68.7, 67.9, 67.5, 51.9, 28.7, 18.0, 0.0.

N TFA /[)

Isat e

ClI” 'N° 70 cl NAO
SEM H

[0101] Compound 11.3. 6-chloro-3-(tetrahydrofuran-3-yl)pyrimidine-2,4(1H,3H)-
dione. Compound 11.2 (0.50 g, 1.4 mmol, 1.0 equiv.) was dissolved in trifluoroacetic acid (1
mL). The reaction mixture was stirred at room temperature for 30 minutes and then was
concentrated under reduced pressure. The resulting residue was purified by preparative RP-
HPLC (10% CH;CN in H,O in 40 min. at 25 mL/min.) to provide 300 mg (96%) of the title
compound as a white solid. LC/MS: m/z (ES+) 217 (M+H)". '"H NMR (400 MHz, DMSO-
ds): 0 ppm 5.90 (s, 1H), 5.35 (m, 1H), 4.00 (m, 1H), 3.85-3.68 (m, 3H), 2.20 (m, 1H), 2.01
(m, 1H).

|;,10L) ng’ ©/\”f|,:/l;£)

neat, 90°C

[0102] Compound 11. 6-(((:S)-1-phenylethyl)amino)-3-(tetrahydrofuran-3-
y)pyrimidine-2,4(1H,3H)-dione. The title compound was prepared using a procedure
similar to that used for the preparation of 9 except 11.3 (22 mg, 0.10 mmol, 1.00 equiv) was
used in place of 9.3 to provide 15 mg (50%) of the title compound as a white solid. LC/MS:
m/z (ES+) 302 (M+H)". '"H NMR (400 MHz, CDCls): 3 ppm 10.50 (1H), 7.50-7.20 (m, 5H),
5.90 (m, 1H), 5.60 (m, 1H), 4.78 (m, 1H), 4.45 (s, 1H), 4.20 (m, 1H), 4.05-3.90 (m, 2H),
3.90-3.80 (m, 1H), 2.45-2.10 (m, 2H), 1.55 (d, J = 6.7 Hz, 3H).
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Example 12. Preparation of (S)-3-(1-(methylsulfonyl)piperidin-4-y1)-6-(1-

phenylethylamino)pyrimidine-2.4(1H,3H)-dione.

NH2 - phconco o j)\ /OBOC
~N Ph)J\N N
Boc H H

[0103] Compound 12.1. tert-Butyl 4-(3-benzoylureido)piperidine-1-carboxylate. To a
solution of benzoylisocyanate (4.8 g, 32.6 mmol) in CH,Cl, (180 mL) at 0 °C was added 4-

amino-1-N-boc-piperidine (6.0 g, 30 mmol). The reaction mixture was stirred at room
temperature for 4 h and concentrated. The residue was treated with Et,O (100 mL). The
precipitate was filtered and washed with Et,O to yield 5.70 g (55%) of the title compound as
a white solid. LC/MS: m/z (ES+) 337 (M+H)".

0O 0 OBOC NaOH BOCI\O\ 0
Ph)]\N)LN NJ\NHZ

H H MeOH/H,0 H

[0104] Compound 12.2. tert-Butyl 4-ureidopiperidine-1-carboxylate. To a mixture of
12.1 (5.60 g, 16.1 mmol) in CH30H (70 mL) and H,O (70 mL) was added sodium hydroxide
(11.6 g, 290 mmol) portionwise. The reaction mixture was stirred at room temperature
overnight and then refluxed for 1 h. The mixture was cooled to room temperature and
concentrated under reduced pressure to remove CH3OH. The precipitate was filtered, washed
with H,0, and dried to yield 3.2 g (82%) of the title compound as a white solid. LC/MS: m/z
(ES+) 266 (M+Na)".

@] NBoc
BocN O CHy(CO,0EY, JQ
P NaOFEt N
N* NH; EtOH
H 07 N" 0

H
[0105] Compound 12.3. tert-Butyl 4-(2,4,6-trioxo-tetrahydropyrimidin-1(2H)-
yD)piperidine-1-carboxylate. To a mixture of 12.2 (3.63 g, 14.9 mmol), dicthylmalonate (2.6
mL, 16.5 mmol, 1.1 equiv.) and anhydrous ethanol (60 mL) was added NaOEt (21% in
EtOH, 6.6 mL, 17.7 mmol, 1.2 equiv.). The mixture was refluxed for 14 h and concentrated.
The residue was taken up in HO (15 mL) and washed with EtOAc (2 x 30 mL). The aqueous

layer was separated and adjusted to pH=5 with concentrated. HCI. The precipitate was
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filtered, washed with H,O and dried to give 3.70 g (80%) of the title compound as an off-
white solid. LC/MS: m/z (ES+) 334 (M+Na)".

NBoc o) /O\IH
POCI N
ﬁ A, RS J'\)L P
Cl ” @)

[0106] Compound 12.4. 6-chloro-3-(piperidin-4-yl)pyrimidine-2,4(1H,3H)-dione. To a
mixture of 12.3 (2.55 g, .19 mmol) and POCl; (10 mL, 100.65 mmol) was added H,O (0.41
mL, 22.78 mmol) dropwise. The mixture was stirred at 120 °C for 30 min and then
concentrated. The residue was carefully taken up in ice water (20 g). To the mixture was
added K,COs (~8.0 g) portionwise until the pH was ~7. The precipitate was filtered, washed
with H,O (20 mL) and EtOAc (50 mL). The resulting material was dried to yield 1.45 g
(77%) of the title compound as an off-white solid. LC/MS: m/z (ES+) 230 (M+H)".

O NH
ﬁN/O _MeSO,CI _ ﬁ
cl | N/I%O Et;N, CH,Cl, /&
[0107] Compound 12.5. 6-chloro-3-(1-(methylsulfonyl)piperidin-4-yl)pyrimidine-
2,4(1H,3H)-dione. To a mixture of 12.4 (380 mg, 1.65 mmol, 1.0 equiv.) and CH,Cl, (8 mL)
was added Et;N (0.70 mL, 4.95 mmol, 3 equiv.) and methanesulfonyl chloride (0.23 mL, 2.5
mmol, 1.5 equiv.). The mixture was stirred at room temperature for 2 h and then quenched
with H,O (3 mL) to yield precipitate. The precipitate was filtered and washed with CH,Cl, (3
x 3 mL). The filtrate was concentrated to ~ 1.5 mL. Filtration of a second precipitate was
followed by washing with H,O (2 x 1 mL) and CH,Cl; (3 x 2 mL). The precipitates were

combined to afford 320 mg (63%) of the title compound as an off-white solid. LC/MS: m/z
(ES+) 308 (M+H)".
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[0108] Compound 12. (8)-3-(1-(methylsulfonyl)piperidin-4-yl)-6-(1-
phenylethylamino)pyrimidine-2,4(1H,3H)-dione. A mixture of 12.5 (20 mg, 0.065 mmol)

>_

and (S)-o-methylbenzylamine (180 mg, 1.5 mmol, 23 equiv.) was stirred at 125 °C for 1 h.
The mixture was concentrated under reduced pressure, dissolved in CH3OH and filtered. The
filtrate was purified using preparative RP-HPLC eluting with linear gradient 20% to 100%
CH;CN in H,0 (0.1% formic acid buffer) over 40 min to give 16 mg (63%) of the title
compound as an off-white solid. LC/MS: m/z (ES+) 393 (M+H)". '"H-NMR (400 MHz,
DMSO-ds): & ppm 9.40 (br s, 1H), 7.35-7.25 (m, 4H), 7.15 (m, 1H), 6.55 (s, 1H), 4.58 (m,
1H), 4.42 (m, 1H), 4.30 (s, 1H), 3.52 (m, 2H), 2.79 (s, 3H), 2.70 -2.62 (m, 2H), 2.50-2.48 (m,
2H), 1.48-1.38 (m, 2H), 1.32 (d, J = 6.8 Hz, 3H).

Example 13. Preparation of (S)-methyl 4-(2.6-dioxo-4-(1-phenylethylamino)-2.3-

dihydropyrimidin-1(6H)-yDpiperidine-1-carboxylate.

O

/fj\N MeOCOCI /EJ\N
° I
CI” "N 0 cl H/&O

EtsN, CH,Cl,

[0109] Compound 13.1. Methyl 4-(4-chloro-2,6-dioxo-2,3-dihydropyrimidin-1(6H)-
yl)piperidine-1-carboxylate. To a mixture of 12.4 (115 mg, 0.5 mmol, 1.0 equiv.) and
CH,Cl; (2 mL) was added Et;N (0.14 mL, 1.5 mmol, 3.0 equiv.), followed by methyl
chloroformate (95 mg, 1.0 mmol, 2.0 equiv.). The mixture was stirred at room temperature
for 1 h, diluted with CH,Cl; (8 mL), washed with a saturated aqueous NaHCOj3 solution (1
mL), H,O (1 mL), brine (1 mL), dried with anhydrous Na,SO, and concentrated to yield 105
mg (73%) of an off-white solid. LC/MS: m/z (ES+) 288 (M+H)".
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[0110] Compound 13. (S)-methyl 4-(2,6-dioxo-4-(1-phenylethylamino)-2,3-
dihydropyrimidin-1(6H)-yl)piperidine-1-carboxylate. A mixture of 13.1 (58 mg, 0.20
mmol) and (S)-o-methylbenzylamine (240 mg, 1.5 mmol) was stirred at 120 °C for 0.5 h. The
title compound was prepared using a procedure similar to that used for the preparation of 9 to
provide 40 mg (63%) of the title compound as an off-white solid. LC/MS: m/z (ES+) 373
(M+H)". "H-NMR (400 MHz, CDCLs): 3 ppm 9.85 (s, 1H), 7.29-7.15 (m, 5H), 5.75 (br s, 1),
4.80 (m, 1H), 4.60 (s, 1H), 4.35 (m, 1H), 4.20 - 4.00 (m, 2H), 3.58 (s, 3H), 2.80 - 2.70 (m,
2H), 2.46 (m, 2H), 1.50 (m, 2H), 1.38 (d, J = 6.7 Hz, 3H).

Example 14. Preparation of 3-(R)-sec-butyl-6-((S)-1-(3-

methoxyphenyl)ethylamino)pyrimidine-2.4(1H.3H)-dione.

0 1) CH,Cl,
NH2 2) NaOH, MeOH, H,0 NH, =
P NCO - J
+ R N
H
[0111] Compound 14.1. (R)-1-sec-butylurea. Benzoyl isocyanate (5.36 g, 36.5 mmol,
1.05 equiv.) was dissolved in CH,Cl, (20 mL) and cooled to 0 °C in an ice bath. (R)-butan-2-

amine (2.54 g, 34.7 mmol, 1 equiv.) in CH,Cl, (10 mL) was carefully added while stirring.
The mixture was allowed to stir for 3 h at room temperature. After the reaction was deemed
complete, the mixture was concentrated. The residue was suspended in Et,O (20 mL) and
filtered. The solid was taken up in a 1:1 mixture of CH3;OH and H,O (200 mL) followed by
the addition of NaOH (6.9 g, 174 mmol, 5 equiv.). The reaction was stirred overnight at
room temperature. The CH3OH was evaporated from the solution and the resulting

precipitate (1.66g, 39%) was collected. LC/MS: m/z (ES+) 117 (M+H)'".

o =z
NH, = CH,(CO,0Et), :
: N
Py [
H O ” @)
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[0112] Compound 14.2. (R)-1-sec-butylpyrimidine-2,4,6(1H,3H,SH)-trione. Compound
14.1 (1.66 g, 14.3 mmol, 1.0 equiv.) was dissolved in EtOH (10 mL) , and diethyl malonate
(1.8 mL, 15.7 mmol, 1.1 equiv.), and NaOEt (5.6 mL, 17.1 mmol, 1.2 equiv.) were added.
The reaction was stirred at 80 °C for 2 h and then cooled to room temperature. Water (20
mL) was added and then EtOH was removed by evaporation. KHSO4 (excess) was added to
saturate the aqueous layer which was then extracted with EtOAc. The combined organics
were dried with anhydrous MgSO,4 and concentrated to yield 1.6 g (61%) of the title
compound as a crude residue which was used without further purification. LC/MS: m/z (ES-)

183 (M-Hy.

O =
ﬁ POCI; | /'L/\/
/& MeCN

[0113] Compound 14.3. (R)-3-sec-butyl-6-chloropyrimidine-2,4(1H,3H)-dione. A
mixture of 14.2 (1.6 g, 8.7 mmol, 1 equiv.) and POCl; (648 uL, 7.0 mmol, 0.8equiv.) in
CH;CN (10 mL) was stirred at 90 °C for 2 h. Additional POCl; (0.8 equiv.) was added and
stirred at 90 °C for 3 h. The reaction was cooled to room temperature, carefully quenched
with CH;OH (10 mL), stirred for 30 minutes and purified with normal phase HPLC 0-25%
CH;0OH/CH,CI, followed by a CH3OH flush. The product and starting material co-cluted.
The mixture was concentrated, the residue was taken up in CH3CN (10 mL) and POCI; (648
ul) was added. The reaction was stirred at 90 °C for 3 h and then cooled to room
temperature. The reaction was carefully quenched with CH3OH (10 mL) and stirred for 30
minutes. The reaction mixture was purified by normal phase HPLC with previous condition,
concentrated and dried under vacuum to yield 450 mg (32%) of the title compound as an off-

white solid. LC/MS: m/z (ES-) 201 (M-H)".

\©ﬂ N/\/
N/\/ 0 /&

Lo @”H

[0114] Compound 14. 3-(R)-sec-butyl-6-((5)-1-(3-
methoxyphenyl)ethylamino)pyrimidine-2,4(1H,3H)-dione. A mixture 14.3 (150 mg, 0.74

45



10

15

20

25

WO 2014/205223 PCT/US2014/043192

mmol, 1.0 equiv.) in neat (5)-1-(3-methoxyphenyl)ethanamine (400 uL) was stirred overnight
at 90 °C. The reaction was purified using preparative RP-HPLC on an Agilent system with a
gradient of 0-40% CH3CN in H,O over 45 min to yield 13 mg (6%) of the title compound as
an off-white solid. LC/MS: m/z (ES+) 318 (M+H)". "H-NMR (400 MHz, DMSO-ds): 3 ppm
9.79 (s, 1H), 7.28 (t, J = 8.1 Hz, 1H), 6.94-6.88 (m, 2H), 6.84 (dd, J = 8.2, 1.7 Hz, 1H), 6.51
(d, J=6.4 Hz, 1H), 4.72-4.59 (m, 1H), 4.47 (m, 1H), 4.35 (s, 1H), 3.76 (s, 3H), 1.98-1.84 (m,
1H), 1.61 (m, 1H), 1.39 (d, J = 6.7 Hz, 3H), 1.25 (d, J = 6.9 Hz, 3H), 0.70 (t, J = 7.4 Hz, 3H).

Example 15. Preparation of ($)-6-(1-phenylethylamino)-3-(pyridin-3-yl)pyrimidine-
2.4(1H.3H)-dione.

o 1) DCM
A~ NH, P 2) NaOH, MeOH, H,0 2N o
| + Ph” ONCO > e L

N~ "NH
N H 2

N\

[0115] Compound 15.1. 1-(pyridin-3-yl)urea. Benzoyl isocyanate (3.28 g, 22.3 mmol,
1.05 equiv.) was taken up in CH,Cl, (30 mL) and cooled to -10 °C. Pyridin-3-amine (2 g,
21.2 mmol, 1 equiv.) was added in portions while stirring. The mixture was allowed to stir
for 3 h at room temperature. After the reaction was deemed complete, it was concentrated
and then taken up in a 1:1 mixture of CH;0H and H,O (100 mL) followed by the addition of
NaOH (4.25 g, 106.3 mmol, 5 equiv.). The reaction was allowed to stir overnight at room
temperature, concentrated to dryness, and then azeotroped three times with toluene. A
mixture of 10% CH;OH in EtOAc (100mL) was added to the solid and stirred for 10 minutes
followed by filtration. The solid was suspended and filtered two additional times. The
combined filtrates were filtered once more to remove any solids that passed through the filter
and concentrated. The residue was triturated with EtOAc (5 mL) and dried under vacuum to
yield 3.5 g of crude material (off-white solid) that was utilized without further purification.

LC/MS: m/z (ES+) 138 (M+H)".

Ne L L EtOH

N~ 'NH
H 2

o N
CH,(CO,OEt), J/\J
/l 0 NaOEt _ ﬁN X
o NAO
H

[0116] Compound 15.2. 1-(pyridin-3-yl)pyrimidine-2,4,6(1H,3H,SH)-trione.
Compound 15.1 (3.0 g, 21.8 mmol, 1.0 equiv.) was taken up in EtOH (20 mL), followed by
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the addition of diethyl malonate (2.75 mL, 24.1 mmol, 1.1 equiv.), and NaOEt (8.5 mL, 26.3
mmol, 1.2 equiv.). The reaction was stirred at 85°C overnight and then cooled to room
temperature. Water (100 mL) was added slowly followed by careful addition of sodium
bicarbonate (8 g). The resulting mixture was washed three times with EtOAc. The aqueous
layer was concentrated to 50 mL and CH3OH (150 mL) was added. The precipitate was
removed by filtration and the filtrate was concentrated. The resulting residue was purified
flash chromatography (silica gel, 0-25% CH3OH/CH,Cl,) to yield 1.70 g (38%) of the title
compound as a light yellowish solid. LC/MS: m/z (ES+) 206 (M+H)".

N
rkN ~~ POCl, ﬁl\
A CHSCN
Cl N (@]
0" NS0 N

[0117] Compound 15.3. 6-chloro-3-(pyridin-3-yl)pyrimidine-2,4(1H,3H)-dione. A
mixture of 15.2 (700 mg, 3.41 mmol, 1.0 equiv.) and POCl; (255 uL, 2.7 mmol, 0.8 equiv.)
in CH3CN (10 mL) was stirred at 90 °C for 2 h. Additional POCIl; (0.8 equiv) was added and
stirring was continued at 90 °C for 2 h. Additional POCI; (1.6 equiv.) was added followed by
the careful addition of H,O (150 ul 2.5 equiv.) The reaction was stirred overnight at 90 °C.
After cooling to room temperature, the mixture was filtered and the solid was carefully
washed with CH3OH (1 mL). Ethyl acetate (20 mL) was added to the filtrate and the
resulting precipitate was collected by filtration and dried under vacuum to yield 230 mg

(30%) of the title compound as a light yellowish solid. LC/MS: m/z (ES+) 224 (M+H)".

N Ph” NH, _ N X
| /’L —_— O JY
cl” N0 ©/\N NN
H H H

[0118] Compound 15. (8)-6-(1-phenylethylamino)-3-(pyridin-3-yl)pyrimidine-
2,4(1H,3H)-dione. A mixture of 15.3 (100 mg, 0.45 mmol, 1 equiv.) in neat (S)-(-)-0-
methylbenzylamine (500 uL) was stirred overnight at 100 °C. After cooling, the reaction was
purified using preparative RP-HPLC on an Agilent system with a gradient of 0-40% CH;CN
in H,O over 45 min., followed by a second purification on a preparatory TLC plate (2000
um) with 7% CH3;OH /CH,Cl; to yield 39.5 mg (28%) of the title compound. LC/MS: m/z
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(ES+) 309 (M+H)". "H-NMR (400 MHz, DMSO-dg): 8 ppm 11.15 (s, 1H), 8.49 (dd, J = 4.8,
1.4 Hz, 1H), 8.34 (d, J = 2.4 Hz, 1H), 7.65-7.58 (m, 1H), 7.44 (dd, J = 8.1, 4.8 Hz, 1H), 7.37
(m, SH), 7.26 (m, 1H), 4.61-4.53 (m, 1H), 4.48 (s, 1H), 1.39 (d, J = 6.8 Hz, 3H).

Example 16. Preparation of (8)-3-(Isoxazol-3-y1)-6-(1-phenylethylamino)pyrimidine-
2.4(1H,3H)-dione (16).

o N-Q
J\A P
: 0
©/\N N/&O
H H

[0119] The title compound was prepared using procedures similar to those used for the
preparation of compound 15 except isoxazol-3-amine was used in place of pyridin-3-amine.
LC/MS: m/z (ES+) 299 (M+H)". 'H-NMR (400 MHz, DMSO-ds): & ppm 8.96 (s, 1H), 7.38
(d, J=3.9 Hz, 4H), 7.28 (dd, J = 8.4, 4.3 Hz, 2H), 7.10 (s, 1H), 6.63 (s, 1H), 4.74-4.52 (m,
1H), 4.48 (s, 1H), 1.44 (d, J = 6.6 Hz, 3H).

Example 17. Preparation of ($)-6-((1-(3-(1H-pyrazol-1-yl)phenyl)ethyl)amino)-3-

isopropylpyrimidine-2.4(1H.3H)-dione (17).

[0120] The title compound was prepared by Ullman coupling (P.E. Fanta. "The Ullmann
Synthesis of Biaryls". Synthesis, 1974, 9-21) of 35 with 1H-pyrazole in the presence of
copper iodide, cesium carbonate, and trans-N,N’-dimethylcyclohexane-1,2-diamine. LC/MS:
m/z (ES+) 340 (M+H)". '"H-NMR (400 MHz, CD;0D): & ppm 8.26 (s, 1H), 7.70 (m, 2H),
7.66 (m, 1H), 7.51 (m, 1H), 7.34 (m, 1H), 6.55 (s, 1H), 5.05 (m, 1H), 4.62 (m, 1H), 1.58 (d, J
= 6.8 Hz, 3H), 1.37 (m, 6H).

Example 18. Preparation of Additional Pyrimidine Dione Compounds.

[0121] The compounds in Table 1 were prepared according to the examples as described

above.
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Table 1. Compounds and Analytical Data

Structure

Compound No.

Ref. Example

Observed Mass and/or
"H NMR

e

19R

274 (M+H)"
'H-NMR (400 MHz, CD;0D): & ppm
7.42 -7.22 (m, 5H), 5.06 - 4.94 (m, 1H),
4.49 (m, 1H), 1.49 (d, J = 7.0 Hz, 3H),
1.36 (m, 6H).

20R

304 (M+H)"
'H-NMR (400 MHz, CDCls): 3 ppm
10.39 (brs, 1H), 7.29 - 7.23 (m, 1H),
6.88 - 6.79 (m, 3H), 5.31 (br s, 1H), 5.09
(m, 1H), 4.78 (br s, 1H), 4.48 - 4.34 (m,
1H), 3.80 (s, 3H), 1.51 (d, J = 7.0 Hz,
3H), 1.44 - 1.38 (m, 6H).

21

304 (M+H)"
'H-NMR (400 MHz, CD;0D): & ppm
7.26 (t, J=7.9 Hz, 1H), 6.92 - 6.85 (m,
2H), 6.85 - 6.80 (m, 1H), 5.01 (m, 1H),
4.45(d, J=17.0 Hz, 1H), 3.79 (s, 3H),
1.48 (d, J=7.0 Hz, 3H), 1.37 (d, ] = 7.0
Hz, 6H).

22

304 (M+H)"
'H-NMR (400 MHz, CD;0D): & ppm
7.29-7.17 (m, 1 H), 7.00 (d, J=7.4 Hz, 1
H), 6.93 (m, 1 H), 5.05 - 4.97 (m, 1 H),
4.83 (s, 1 H), 4.80 - 4.74 (m, 1 H), 3.89
(s, 3 H), 1.45 (d, J=6.7 Hz, 3 H), 1.38 -
1.34 (m, 6 H).

24

288 (M+H)"
'H-NMR (400 MHz, DMSO-ds): & ppm
9.76 (br s, 1H), 7.41 - 7.13 (m, 5H), 6.50
(d, J=7.0 Hz, 1H), 4.88 (m, 1H), 4.31 (d,
J=2.4Hz, 1H), 4.24 (m, 1H), 1.83 - 1.58
(m, 2H), 1.35 - 1.10 (m, 6H), 0.83 (m,
3H).
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Structure

Compound No.

Ref. Example

Observed Mass and/or
"H NMR

Ny

25

288 (M+H)"
'H-NMR (400 MHz, DMSO-dg): § ppm
7.46 - 7.29 (m, 4H), 7.27 - 7.21 (m, 1H),
6.27 (d, J=9.0 Hz, 1H), 6.08 (br s, 1H),
5.13 (m, 1H), 4.98 (m, 1H), 1.78 (s, 3H),
1.46 (m, 3H), 1.29 (m, 6H).

I k

26

292 (M+H)"
'H-NMR (400 MHz, CDCls): 3 ppm
10.45 (brs, 1H), 7.30 - 7.23 (m, 2H),
7.16 - 7.01 (m, 2H), 5.13 (dt, J = 13.8,
7.0 Hz, 1H), 4.99 (br s, 1H), 4.74 - 4.63
(m, 2H), 1.55 (d, J= 6.7 Hz, 3H), 1.43
(m, 6H).

1 k

27

292 (M+H)"
'H-NMR (400 MHz, CDCls): 3 ppm
10.28 (br's, 1H), 7.36 - 7.28 (m, 1H),
7.06 (d, J = 7.8 Hz, 1H), 7.02 - 6.93 (m,
2H), 5.17 - 5.04 (m, 1H), 4.95 — 4.82 (m,
1H), 4.75 -4.70 (m, 1H), 4.50 - 4.40 (m,
1H), 1.53 (d, J = 7.0 Hz, 3H), 1.46 - 1.37
(m, 6H).

| k

o
COr
@
@

28

308 (M+H)"
'H NMR (400 MHz, CD;0D): & ppm
7.39 -7.31 (m, 2H), 7.29 - 7.23 (m, 2H),
5.01 (m, 1H), 4.50 (q, J = 6.7 Hz, 1H),
1.48 (d, J=7.0Hz, 3H), 1.37(d,J=7.0
Hz, 6H).

9

29

304 (M+H)"
'H NMR (400 MHz, CD;0D): & ppm
7.38-7.26 (m, 5H), 5.04-4.97 (m, 1H),
4.56 (dd, J = 7.4, 3.9Hz, 1H), 3.67-3.63
(m, 1H), 3.56-3.51 (m, 1H), 3.37 (s, 3H),
1.36 (m, 6H).
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Structure

Compound No.

Ref. Example

Observed Mass and/or
"H NMR

AR

F

30

292 (M+H)"
'H-NMR (400 MHz, CD;0D): & ppm
7.34 (m, 2H), 7.08 (m, 2H), 5.07 - 4.95
(m, 1H), 4.50 (q, J= 6.8 Hz, 1H), 1.48
(d,J= 6.7 Hz, 3H), 1.37 (m, 6H).

31

4&5

306 (M+H)"
'H-NMR (400 MHz, CDCls): & ppm 9.70
(brs, 1H), 7.39 - 7.22 (m, 5H), 5.19 -
5.07 (m, 1H), 4.85 (br s, 1H), 4.73 - 4.61
(m, 1H), 1.88 (dq, J = 14.3, 7.0 Hz, 2H),
1.45 (m, 6H), 0.96 (t, J = 7.4 Hz, 3H).

32

4&5

310 (M+H)"
'H-NMR (400 MHz, CDCls): & ppm 9.89
(brs, 1 H), 7.40 - 7.29 (m, 1 H), 7.13 -
6.95 (m, 3 H), 5.12 (m, 1 H), 5.02 - 4.87
(m, 1 H), 4.82 - 4.69 (m, 1 H), 1.59(d, J
= 6.7 Hz, 3 H), 1.42 (m, 6 H),

33

4&5

322 (M+H)"
'H-NMR (400 MHz, CDCls): & ppm 9.50
(br's, 1H), 7.30 (dd, T =9.00, 7.83 Hz,
1H), 6.93-6.90 (m, 3H), 5.19 - 5.04 (m,
1H), 4.88 (m, 1H), 4.75 (m, 1H), 3.79 (s,
3H), 1.59 (d, ] = 6.7 Hz, 3H), 1.43 (d, ] =
7.0 Hz, 6H).

34

310 (M+H)"
'H-NMR (300 MHz, DMSO-ds): & ppm
9.74 (s, 1H), 7.32 - 7.24 (m, 2H), 7.21 -
7.13 (m, 1H), 6.60 (s, 1H), 4.95 - 4.86
(m, 1H), 4.69 - 4.62 (m, 1H), 4.32 (s,
1H), 1.49 - 1.42 (d, T = 6.6 Hz, 3H), 1.28
-1.26 (d, ] = 6.9 Hz, 6H).
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Structure Compf)_l_l_nd No. Obseerd Mass and/or
Ref. Example HNMR
O 352 (M+H)"
_ NJ\ 'H-NMR (300 MHz, DMSO-dc): & ppm
Br o P 35 9.85 (s, 1H), 7.59 (s, 1H), 7.48 (m, 1H),
\©ﬁg NS0 738 -7.32 (m, 2H), 6.59 (d, J = 5.4 Hz,
6 1H), 4.95 - 4.88 (m, 1H), 4.57 - 4.50 (m,
1H), 4.36 (s, 1H), 1.41 (d, J = 6.6 Hz,
3H), 1.25 (d, J = 6.9 Hz, 6H).
274 (M+H)"
e 'H-NMR (300 MHz, DMSO-de): & ppm
. M 36 9.96 (br s, 1H), 7.39-7.24 (m, 5H), 6.58
E T h (d, J= 6.6 Hz, 1H), 4.38 (s, 1H), 4.28 (q,
P T T Y 1&5 J=6.9 Hz, 1H), 3.65 (q, J = 6.6 Hz, 2H),
P 1.78-1.66 (m, 2H), 0.99 (t, ] = 6.9 Hz,
3H), 0.86 (t, J = 7.2 Hz, 3H).
¢ ) 272 (M+H)"
J gAY 37 'H-NMR (400 MHz, DMSO-ds): & ppm
S 9.83 (s, 1H), 7.37 (m, 4H), 7.26 (m, 1H),
ey 1'('?;'5 6.52 (m, 1H), 4.50 (m, 1H), 4.33 (s, 1H),
Lo HOH 2.37 (m, 1H), 1.41 (d, J = 6.8 Hz, 3H),
- 0.85 (m, 2H), 0.60 (m, 2H).
S 309 (M+H)'
’f\ ;?-; j] 'H-NMR (400 MHz, DMSO-dg): 8 ppm
L g e 38 10.92 (s, 1H), 8.57 — 8.42 (m, 1H), 7.85
N L A (ddd, J=7.8,7.8, 1.7 Hz, 1H), 7.46 —
[ j WONTG 15 7.31 (m, 5H), 7.32 = 7.19 (m, 2H), 7.13
S (m, 1H), 4.67 —4.52 (m, 1H), 4.41 (s,
1H), 1.39 (d, J = 6.8 Hz, 3H).
A 312 (M+H)"
Bl N 'H-NMR (400 MHz, DMSO-ds): 3 ppm
[ NN 39 7.65(d, ] =2.2 Hz, 1H), 7.41 —7.35 (m,
SN N N 5H), 7.32 — 7.24 (m, 1H), 6.77 (d, T =5.9
i j I 15 Hz, 1H), 6.04 (d,J = 2.1 Hz, 1H), 4.63 —
N 4.55 (m, 1H), 4.42 (s, 1H), 3.79 (s, 3H),

1.44 (d, J = 6.7 Hz, 3H).
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Structure Compf)_l_l_nd No. Obseerd Mass and/or
Ref. Example HNMR
5 peN 299 (M+H)+
I 40 'H-NMR (400 MHz, DMSO-dq):  ppm
[«g sf d 11.07 (s, 1H), 8.93 (s, 1H), 7.43 — 7.31
S 3 (m, 4H), 7.31 — 7.04 (m, 2H), 6.59 (s,
HooH 1H), 4.62 (m, 1H), 4.43 (s, 1H), 1.40 (d, J
= 6.7 Hz, 3H).
341 (M+H)"
'H-NMR (400 MHz, CDCLs):  ppm
by N 41 10.42 (s, 1H), 8.67 (s, 1H), 8.13 (s, 1H),
NNy A N [iw,,.qu..@ 7.71 (s, 1H), 7.61 (m, 1H), 7.51 (m, 1H),
i oo 17 7.37 (m, 1H), 5.41 (m, 1H), 5.13 (m, 1H),
o 4.68 (m, 1H), 4.55 (m, 1H), 1.59 (d, J =
6.8 Hz, 3H), 1.44 (m, 6H).
o 354 (M+H)"
)\ "H-NMR (400 MHz, DMSO-dg): 8 ppm
Nt( : N 42 9.85 (s, 1H), 7.52 (m, 1H), 7.39 (m, 2H),
N N NS 7.34 (m, 2H), 6.94 (m, 1H), 6.60 (m, 1H),
\©AH H 17 4.90 (m, 1H), 4.62 (m, 1H), 4.38 (s, 1H),
2.26 (s, 3H), 1.44 (d, ] = 9.2 Hz, 3H),
1.28 (d, ] = 9.2 Hz, 6H).
o 359 (M+H)"
o /k 'H-NMR (400 MHz, DMSO-de): & ppm
O~ = [N 43 9.84 (s, 1H), 7.62 (s, 1H), 7.42 (m, 2H),
Cn NN 7.12(d, ] = 7.2 Hz, 1H), 6.61 (bs, 1H),
\©/\H H 17 491 (m, 1H), 4.69 — 4.43 (m, 3H), 4.34
(s, 1H), 4.09 (m, 2H), 1.42 (d, J = 6.8Hz,
3H), 1.28 (m, 6H).
314 (M+H)"
Q O 'H-NMR (400 MHz, CD;0D): § ppm
_ N 44 7.28 - 7.13 (m, SH), 4.52 (m, 1H), 4.39
PPN (m, 2H), 2.22 (m, 2H), 1.69 (m, 2H), 1.54
g N“ N0 15 (m, TH), 1.44-1.40 (m, 2H), 1.40 (d, J =

6.7 Hz, 3H), 1.30 - 1.20 (m, 2H), 1.20 -
1.08 (m, 1H).
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Structure

Compound No.

Ref. Example

Observed Mass and/or
"H NMR

45

15

308 (M+H)"
'H-NMR (400 MHz, CDCls): 8 ppm 9.84
(s, 1H), 7.43 - 7.17 (m, 6H), 7.12 (d, J =
7.3 Hz, 2H), 7.05 (d, T = 6.8 Hz, 2H),
5.55 (br s, 1H), 4.68 (s, 1H), 4.25 (m,
1H), 1.18 (d, J = 6.7 Hz, 3H).

46

15

260
(M+H)"
'H-NMR (400 MHz, CD;0D): & ppm
7.37 - 7.30 (m, 4H), 7.10 - 7.06 (m, 1H),
4.55 (s, 1H), 4.51 (q, J = 6.7 Hz, 1H),
3.81(q, J=7.0 Hz, 2H), 1.50 (d, ] = 7.0
Hz, 3H), 1.11 (t, J = 7.0 Hz, 3H).

47

15

246
(M+H)"
'H-NMR (400 MHz, DMSO-ds): & ppm
10.02 (s, 1H), 7.38 - 7.30 (m, 4H), 7.26 -
7.22 (m, 1H), 6.56 (s, 1H), 4.52 (q, ] =
6.7 Hz, 1H), 4.39 (s, 1H), 2.97 (s, 3H)
1.40 (d, ] = 6.7 Hz, 3H).

Example 48. Preparation of ($)-6-((1-phenylethyl)amino)-3-propylpyrimidine-2.4(1H.3H)-

dione.

[0122]

HoN

{
OCN->'~

CH,Cl,

O

HZNJJ\N/\/

Compound 48.1. 1-propylurea. To a stirred solution of n-propylamine (2.15 g,

36.5 mmol, 1.00 equiv) in CH,Cl, (35 mL) at 0 °C was added dropwise trimethylsilyl

isocyanate (4.94 g (85% purity), 36.5 mmol, 1.00 equiv). The reaction mixture was stirred at

room temperature for 72 h and was then cooled to 0 °C. The chilled mixture was quenched
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by the dropwise addition of CH3OH (10 mL) and was concentrated under reduced pressure.
The resulting solid was suspended in Et;O (30 mL) and was filtered. The solid was further
washed with Et;O (30 mL) and dried to afford 2.0 g (38%) of the title compound as a white

solid.

0
0 CH,(COOEt), N~

H,N" N "NaOMe, MeOH, reflux P
H 0" N"So

[0123] Compound 48.2. 1-propylpyrimidine-2,4,6(1H,3H,5H)-trione. To 48.1 (600
mg, 5.88 mmol, 1.00 equiv) in CH30H (1 mL) was added diethyl malonate (960 mg, 6.0
mmol, 1.02 equiv.) and sodium methoxide (1 mL, 25% NaOCH; in CH;0H by weight). The
reaction mixture was heated in the microwave reactor at 130 °C for 1 h. The mixture was
cooled and the mixture was carefully adjusted to pH=3 with concentrated HCI. The volatiles
were removed and H,O was added (10 mL). Solid precipitated and was filtered. It was
futher washed with additional HO (10 mL) and dried to afford 560 mg (56%) of title

compopund as a white solid.

(@]
N/\/ POCI; N/\/

I
o N/&O cl N’J%o
H H

[0124] Compound 48.3. 6-chloro-3-propylpyrimidine-2,4(1H,3H)-dione. Compound
48.2 (560 mg, 3.30 mmol) and POCI; (2 mL) were added to a heavy wall pressure vessel
which was subsequently sealed. The resulting solution was heated to 70 °C and stirred for 50
minutes behind a blast shield. The reaction mixture was cooled and concentrated under
reduced pressure. To the resulting residue was added CH,Cl, (30 mL) which was then
removed under reduced pressure. The addition and evaporation of CH,Cl, (30 mL) was
conducted one additional time and then the resulting residue was diluted with CH,Cl, (50
mL). To the organic layer was carefully added a saturated aqueous NaHCOj solution (50
mL). The layers were separated and the organics were further washed with H,O (30 mL) and

brine (30 mL). The organic layer was concentrated and purified by flash column
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chromatography (silica gel, utilizing 10% EtOAc in CH,CL) to afford 160 mg (26%) of the

title compound as a white solid.

0

O
= Dioxane, Et;N, N
N - 3 N

|
| NH, 130°C.2h MW A
N~ N7 0
Cl ”/J*o * ©/\H H

[0125] Compound 48. (8)-6-((1-phenylethyl)amino)-3-propylpyrimidine-2,4(1H,3H)-
dione. To 48.3 (160 mg, 0.85 mmol, 1.0 equiv.) in 1,4-dioxane (1.5 mL) was added Et;N

10 (200 pL) and (S)-o-methylbenzylamine (235 mg, 1.94 mmol, 2.3 equiv.). The mixture was
heated in a microwave reactor at 130 °C for 2 h. The mixture was cooled and concentrated.
The resulting residue was treated with an 8:3 mixture of H,O:CH3CN which resulted in
precipitation. The solid was filtered and successively washed with H,O (10 mL) and EtOAc
(10 mL). The solid was dried to give 67 mg (29%) of the title compound as a white solid.

15  LC/MS: m/z (ES+) 274 (M+H)". "H-NMR (400 MHz, DMSO-ds): 3 ppm 9.92 (br s, 1H),
7.36-7.22 (m, 5H), 6.54 (d, J = 7.0 Hz, 1H), 4.50 (quin, J = 6.7 Hz, 1H), 4.35 (s, 1H), 3.54
(dd, J=8.0, 6.9 Hz, 2H), 1.42-1.36 (m, 5H), 0.76 (t,J =7.6 Hz, 3H).

Example 49. Preparation of (S)-3-(3.5-difluorophenvyl)-6-((1-phenylethyl)amino)pyrimidine-
20 2.4(1H.3H)-dione.

E F

%
Q, o K
H,N F HN F

N
CH,Cl, H

[0126] Compound 49.1. 1-(3,5-difluorophenyl)urea. To a stirred solution of 3,5-
difluoroaniline (4.0 g, 31 mmol, 1.00 equiv) in CH,Cl, (50 mL) under argon at room
temperature was added dropwise trimethylsilyl isocyanate (3.56 g, 30.90 mmol, 1.00 equiv).
25  The reaction mixture was stirred overnight and quenched by the dropwise addition of CH;0H
(50 mL). The reaction mixture was concentrated under reduced pressure and the resulting

residue was purified by flash chromatography (silica gel, eluting with CHCl3/CH;OH (10:1 to
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7:1)) to yield 2.0 g (38%) of the title compound as a white solid. 'H-NMR (400 MHz,
DMSO-de): 6 ppm 8.96 (s, 1H), 7.16-7.10 (m, 2H), 6.72-6.66 (m, 1H), 6.07 (br s, 2H).

F
@]
CH,(COOEt),
j\ N F
NaOMe, MeOH, reflux
N F 0 H’&o

[0127] Compound 49.2. 1-(3,5-difluorophenyl)pyrimidine-2,4,6(1H,3H,SH)-trione. To
a stirred solution of 49.1 (1.6 g, 0.0093 mol, 1.1 equiv) in CH3OH (20 mL) were added
diethyl malonate (1.4 g, 0.0087 mol, 1.0 equiv) and sodium methoxide (1.25 g, 0.0231 mol,

2.7 equiv). The resulting mixture was stirred overnight at 65 °C. After cooling to ambient
temperature, the pH was carefully adjusted to 5 using aqueous 1N HCL. The resulting solution
was extracted with EtOAc (3 x 50 mL). The organic layers were combined and concentrated
under reduced pressure. The residue was washed with CH3;0H (50 mL) and the resulting
solid was isolated by filtration to give 700 mg (31%) of the title compound as a white solid.
'H-NMR (400 MHz, DMSO-dq): 8 ppm 11.66 (s, 1H), 7.43-7.35 (m, 1H), 7.11-7.08 (m, 2H),
3.77 (s, 2H).

F

F
0
/'L P T TEBAC ﬁl F
0 ﬁ 0 cl” N0
H

50°C, 4 h

[0128] Compound 49.3. 6-chloro-3-(3,5-difluorophenyl)pyrimidine-2,4(1H,3H)-dione.
To a 25-mL round-bottom flask under argon containing 49.2 (740 mg, 3.08 mmol, 1.00
equiv) were added triethylbenzylammonium chloride (840 mg, 1.20 equiv) and POCI; (3
mL). The resulting solution was stirred for 4 h at 50 °C. The reaction cooled and quenched
by the careful addition of water/ice (20 mL). The pH of the solution was adjusted to 5 with
2N sodium hydroxide. The resulting solution was extracted with EtOAc (2 x 10 mL) and the
organic layers were combined. The organic layer was washed with brine (10 mL), dried over

anhydrous MgSQy, filtered, and concentrated under reduced pressure. This resulted in 500
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mg (crude) of the title compound as a white solid. '"H-NMR (400 MHz, DMSO-ds): 8 ppm
12.60 (br, 1H), 7.38-7.32 (m, 1H), 7.21-7.16 (m, 2H), 6.05 (s, 1H).

F
i Q O i Q
= N F
N F =
/fL 120° : ﬁ/&
C.2h
= v

[0129] Compound 49. ($)-3-(3,5-difluorophenyl)-6-((1-phenylethyl)amino)pyrimidine-
2,4(1H,3H)-dione. To 49.3 (200 mg, 0.77 mmol) was added (S)-o-methylbenzylamine (1.5

Cl

mL). The resulting solution was stirred for 2 h at 120 °C. The reaction mixture was diluted
with DMF (3 mL) and the crude product (100 mg) was purified by preparative RP-HPLC
with the following conditions: XBridge Prep C18 OBD Column, Sum, 19*150mm; mobile
phase, H,O with 0.05%TFA and CH3CN (40.0% CH3CN to 90.0% in 10 min). This resulted
in 21.6 mg (8%) of the title compound as a white solid. LC/MS: m/z (ES+) 344 (M+H)". 'H-
NMR (300 MHz, DMSO-de): & ppm 10.25 (br s, 1H), 7.38-7.35 (m, 4H), 7.28-7.21 (m, 2H),
7.03-6.98 (m, 2H), 6.76 (d, J = 6.9 Hz, 1H), 4.59 (quin, J = 6.7 Hz, 1H), 4.50 (d, J = 2.0 Hz,
1H), 1.42 (d, J = 6.7 Hz, 3H).

Example 50. Preparation of (S)-3-isopropyl-6-((1-(m-tolyl)ethyamino)pyrimidine-
2.4(1H.3H)-dione.

. 0
0. J_ mom, W
HoN \’< THF

[0130] Compound 50.1. (R,E)-2-methyl-N-(1-(m-tolyl)ethylidene)propane-2-
sulfinamide. To a stirred solution of 1-(3-methylphenyl)ethanone (1.61 g, 12.0 mmol, 1.00
equiv.) and (R)-(+)-2-methyl-2-propanesulfinamide (1.94 g, 14 mmol, 1.33 equiv.) in THF
(50 mL) was added Ti(OEt)4 (3.19 g, 14 mmol, 1.17 equiv.) dropwise. The reaction mixture
was stirred for 16 h at 60 °C, cooled to room temperature, and quenched with a saturated

aqueous NaHCOs; solution (50 mL). The layers were separated and the aqueous layer was
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further extracted with EtOAc (2 x 100 mL). The combined organics were concentrated and
the resulting residue was purified by flash chromatography (silica gel, eluting with 0-5%
CH;O0H in CH,CL) to afford 1.51 g (53%) of the title compound as a white solid. LC/MS:
m/z (ES+) 238 (M+H)".

L-selectride

\sj< T»\@/\ \K

[0131] Compound 50.2. (R)-2-methyl-N-((S)-1-(m-tolyl)ethyl)propane-2-sulfinamide.
To a solution of 50.1 (1.51 g, 6.37 mmol) in THF (30 mL) at -78 °C under an N, atmosphere
was added L-selectride (dropwise, 10 mL, 1.0 M in THF, 10 mmol). The reaction mixture
was warmed to 0 °C, stirred for 1 h, and carefully quenched with a saturated aqueous NH4Cl
solution (30 mL). The layers were separated and the aqueous layer was further extracted with
EtOAc (2 x 50mL). The combined organics were concentrated and the resulting residue was
purified by flash chromatography (silica gel, eluted with 0-5% CH;OH in CH,Cl,) to afford
0.85 g (56%) of the title compound. LC/MS: m/z (ES+) 240 (M+H)".

HCI,
B EtOH/EtOAC

LEA R St

[0132] Compound 50.3. (S)-1-(m-tolyl)ethan-1-amine hydrochloride. To absolute
EtOH (10 mL) was added AcCl (1.5 mL, dropwise). The mixture was stirred for 10 minutes
and then was added to 50.2 (0.85 g, 3.56 mmol) in EtOH (3 mL). The reaction mixture was
stirred for 2 h at ambient temperature and was concentrated. The resulting solid was
suspended in Et,O and filtered. The solid was washed with additional Et,O and dried to give
402 mg (66%) of the title compound as white solid. LC/MS: m/z (ES+) 136 (M+H)".
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A+ - MP-carbonate NH
NH;CI - 2
DCM, 1h

[0133] Compound 50.4. (S)-1-(m-tolyl)ethan-1-amine. To a stirred solution of 50.3 (205
mg, 1.20 mmol) in CH,Cl; (10 mL) was added MP-carbonate (1.0g, 3.18 mmol/g). The

reaction mixture was stirred at room temperature for 1 h and was then filtered. The solid
beads were washed with an additional 10 mL CH,Cl, and the combined filtrates were

concentrated to give the title compound which was pushed forward without any purification.

O J\

: ? J\ neat, 120°C : fJ\N
~NHLF N 25h ~N N/&O
o AL : o
N0

1.3

[0134] Compound 50. (8)-3-isopropyl-6-((1-(m-tolyl)ethyl)amino)pyrimidine-
2,4(1H,3H)-dione. To 50.4 (presumed ~1.2 mmol from prevous reaction, 2.0 equiv.) in a 0.5
to 2.0 mL microwave tube was added compound 1.3 (110 mg, 0.59 mmol, 1.0 equiv.). The
microwave tube was scaled and heated at 120 °C behind a blast shield for 2.5 h. Upon
cooling (to ~60 °C), NMP (2.5 mL) was added to the reaction mixture. The mixture was
sonicated and heated (to ~60 °C) until the solid completely dissolved. The resulting solution
was cooled to 40 °C and a 3:1 mixture of H;O/CH3CN (5 mL) was added. A solid
precipitated and was collected through filtration. The light beige solid was subsequently
washed with H,O and dried to give 97 mg (57%) of the title compound as a white solid.
LC/MS: m/z (ES+) 288 (M+H)". 'H-NMR (400 MHz, DMSO-de): & ppm 9.73 (br s, 1H),
7.22 (t, J=8.0 Hz, 1H), 7.12-7.04 (m, 3H), 6.45 (d, ] = 8.0 Hz, 1H), 4.90-4.86 (m, 1H), 4.42
(q,J=6.7Hz, 1H), 4.31 (d,J =2.4 Hz, 1H), 2.29 (s, 3H), 1.36 (d, J = 6.7 Hz, 3H), 1.27-1.23
(m, 6H).

Example 51. Preparation of (S)-6-((1-(4-fluorophenyl)propan-2-yl)amino)-3-

isopropylpyrimidine-2.4(1H,3H)-dione.
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[0135] Compound 51.1. 2-(4-fluorophenyl)-N-methoxy-N-methylacetamide. To a
stirred solution of 2-(4-fluorophenyl)acetic acid (15 g, 97.32 mmol, 1.00 equiv) in CH,Cl,
(300mL) was added methoxy(methyl)amine hydrochloride (11.1 g, 113.79 mmol, 1.20
equiv), 4-dimethylaminopyridine (12 g, 98.22 mmol, 1.00 equiv), 1-Ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride (28.2 g, 147.10 mmol, 1.50 equiv), and
DIEA (37.5 g, 290.14 mmol, 3.00 equiv). The resulting solution was stirred at room
temperature for 16 h and then diluted with EtOAc (150 mL). The organics were washed with
aqueous 1N HCI (2 x 150 mL) and brine (2 x 150 mL). It was then dried over anhydrous
Na,;SO4 and concentrated under reduced pressure. The crude residue was purified by flash
chromatography (silica gel, eluting with EtOAc/petroleum ether (1:3)). This resulted in 18 g
(88%) of the title compound as yellow oil. 'H-NMR (400 MHz, CDCl:): & ppm 7.29-7.25
(m, 2H), 7.03-6.99 (m, 2H), 3.75 (s, 2H), 3.65 (s, 3H), 3.21 (s, 3H).

F F
.0
N7 H

| THF, -10°C

toRT,1h
[0136] Compound 51.2. 2-(4-fluorophenyl)acetaldehyde. To a stirred solution of 51.1 (3
g, 15.21 mmol, 1.00 equiv) in THF (60 mL) under argon at -10 °C was added LiAlH4 (1.15 g,
30.30 mmol, 2.00 equiv) in several batches (CAREFUL... EXOTHERMIC REACTION). The
resulting solution was stirred for 1 h at room temperature before being cooled to -10 °C. The
reaction was then quenched by the careful addition of a saturated aqueous NH4Cl solution (50
mL). The resulting solid was filtered and the filtrate was extracted with EtOAc (3 x 50 mL).
The organic layers were combined, washed with brine (50 mL), dried with anhydrous Na,SO4
and concentrated under reduced pressure to give 2.5 g (crude) of the title compound as a

yellow oil.

F F
@] H
see Ex. 5 L -
—_—
H NH;CI
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[0137] Compound 51.3. (S)-1-(4-fluorophenyl)propan-2-amine hydrochloride. The
title compound was synthesized according to methods described for the preparation of 5.3,

utilizing 51.2 in place of 3,5-difluorobenzaldehyde. LC/MS: m/z (ES+) 154 (M+H)".

F F
e - —— R
NH,CI then extract NH

w/ EtOAC 2

[0138] Compound 51.4. (S)-1-(4-fluorophenyl)propan-2-amine. To an aqueous
solution of 1N NaOH (5 mL) was added 51.3 (300 mg, 1.59 mmol). The resulting mixture
was stirred for one hour at 25 °C. The resulting solution was extracted with EtOAc (2 x 10
mL). The organic layer was dried over anhydrous sodium sulfate and concentrated under
reduced pressure to yield 160 mg (65%) of the title compound. LC/MS: m/z (ES+) 154
(M+H)".

(@)
F riJ\
= ClI” "N "0
H

O
= F J\
| T
NH :
2 proton sponge N N/go
H H

NMP, 100°C

[0139] Compound 51. (8)-6-((1-(4-fluorophenyl)propan-2-yl)amino)-3-
isopropylpyrimidine-2,4(1H,3H)-dione. To a stirred solution of 51.4 (160 mg, 1.04 mmol,
2.00 equiv) in NMP (0.5 mL) was added 1.3 (99 mg, 0.52 mmol, 1.00 equiv) and proton
sponge (168 mg, 0.78 mmol, 1.50 equiv). The resulting solution was stirred for 5 h at 100°C
in an oil bath. The reaction mixture was concentrated under reduced pressure. The residue
(100 mg) was purified by preparative RP-HPLC to afford 30 mg (19%) of the title compound
as gray solid. LC/MS: m/z (ES+) 306 (M+H)". 'H-NMR (400 MHz, DMSO-ds): & ppm 9.81
(brs, 1H), 7.27 (dd, J = 8.8, 5.6 Hz, 2H), 7.17-7.12 (m, 2H), 5.89 (d, J = 7.6 Hz, 1H), 5.00-
4.92 (m, 1H), 4.58 (s, 1H), 3.69-3.65 (m, 1H), 2.74 (d, J = 6.4 Hz, 2H), 1.31 (d, J = 6.8 Hz,
6H), 1.08 (d, J = 6.4 Hz, 3H).

Example 52. Preparation of (R)-3-isopropyl-6-((2.2.2-trifluoro-1-
phenylethyDamino)pyrimidine-2.4(1H.3H)-dione (52).
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F\II:/F J\ 180°C, 40 min FLF J\
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©/\NH2 Cl N/go ©/\N N" 0
H H H

[0140] To a 0.2-0.5 mL microwave vial was added 1.3 (85 mg, 0.45 mmol) and (R)-2,2,2-

1.3

trifluoro-1-phenylethan-1-amine (200 uL, excess). The reaction mixture sealed and heated at
180 °C in a microwave reactor for 40 minutes. The reaction mixture was cooled to ambient
temperature and then NMP (1 mL) was added to completely dissolve the solid. Next, a 2:1
H,O/CH;CN mixture (6 mL) was added which resulted in precipitation. The solid was
isloated by filtration, washed with H,O and dried to give 50 mg (34%) of the title compound
as a white solid. LC/MS: m/z (ES+) 328 (M+H)". 'H-NMR (400 MHz, DMSO-d;): & ppm
9.79 (br s, 1H), 7.50-7.40 (m, 5H), 5.66-5.56 (m, 2H), 4.92-4.87 (m, 2H), 1.28-1.25 (m, 6H).

Example 53. Preparation of 3-((R)-1-(benzyloxy)propan-2-y1)-6-(((S)-1-
phenylethyDamino)pyrimidine-2.4(1H.3H)-dione.

|
. 1. ooN—s|| , CH,Cl, o =

. _OH _ ‘__OH
H2N/\/ » HQNJI\N/\/
2. MeOH H

[0141] Compound 53.1. (R)-1-(1-hydroxypropan-2-yl)urea. To a stirred solution of
(R)-(-)-2-amino-1-propanol (0.65 g, 8.68 mmol, 1 equiv.) in CH,Cl; (10 mL) under N, at 0°C
was added dropwise trimethylsilyl isocyanate (1.00 g, 8.68 mmol, 1.0 equiv.). The reaction
mixture was stirred overnight while slowly warming to room temperature. After cooling to 0
°C, CH30H (10 mL) was added dropwise. The resulting solution was stirred for 2 h at room
temperature and was then concentrated under reduced pressure to provide the title compound

(1.02 g, 99%) as a white solid.

[0142] Compound 53.2. (R)-1-(1-(benzyloxy)propan-2-yl)urea. To a suspension of
sodium hydride (0.52 g, 13.2 mmol, 1.5 equiv.) in THF (10 mL) at 0 °C was added 53.1 (1.02
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g, 8.67 mmol, 1 equiv.). The reaction mixture was stirred for 20 minutes at 0 °C under N,
before benzyl bromide (1.03 mL, 8.67 mmol, 1 equiv.) was added. The reaction mixture was
stirred overnight while slowly warming to room temperature. The reaction mixture was
quenched with H,O (3 mL) and was extracted into EtOAc (15 mL), dried with anhydrous
NaySOy, filtered, and concentrated. The resulting residue was purified by flash
chromatography (10% CH3OH in CH,Cl,) to provide 510 mg (28%) of the title compound.
LC/MS: m/z (ES+) 209 (M+H)". "H-NMR (400 MHz, CDCl;): & ppm 7.42 - 7.27 (m, 5H),
4.79 (d, J =6.7 Hz, 1H), 4.52 (d, J = 2.7 Hz, 2H), 3.91 (s, 1H), 3.51 (dd, J = 9.4, 3.9 Hz, 1H),
3.40 (dd, J=9.2, 5.3 Hz, 1H), 1.19 (d, J = 7.0 Hz, 3H).

Q 9 o
j\ : on EtOJ\/U\OEt NT-0Bn
/\/ n
HN- N NaOMe, MeOH, MW, 15 min 150 C o /§

[0143] Compound 53.3. (R)-1-(1-(benzyloxy)propan-2-yl)pyrimidine-
2,4,6(1H,3H,5H)-trione. To a microwave vial containing 53.2 (0.51 g, 2.42 mmol, 1 equiv.)
in CH3OH (10 mL) was added diethyl malonate (2.55 g, 2.55 mmol, 1.05 equiv.) followed by
sodium methoxide (25% wt. soln. in CH30H, 1.31 g, 6.06 mmol, 2.5 equiv.). The vial was
capped and the reaction mixture was heated in a microwave reactor for 15 minutes at 150 °C.
After cooling to room temperature, the reaction mixture was quenched with H,O (2 mL) and
the pH was adjusted to 3 with concentrated HClL. The reaction mixture was transferred to a
round bottom flask and was concentrated under reduced pressure. The resulting residue was
purified by flash chromatography (5% CH;OH in CH,Cl,) to provide 0.62g (92%) of the title
compound as a white solid. LC/MS: m/z (ES+) 277 (M+H)". '"H-NMR (400 MHz, CDCls): &
ppm 7.99 (s, 1H), 7.38-7.22 (m, 5H), 5.16-5.11 (m, 1H), 4.52 (d, J = 12.0 Hz, 1H), 4.45 (d,J
=12.0 Hz, 1H), 4.02 (t, ] = 9.8 Hz, 1H), 3.56 (q, J = 1.57 Hz, 2H), 1.37 (d, J = 7.00 Hz, 3H).

O = 0] =
N~ -OBn POCI;, TEBAC N/\/OBn

H/&O MW, 1 min 130 °C } /g

[0144] Compound 53.4. (R)-3-(1-(benzyloxy)propan-2-yl)-6-chloropyrimidine-
2,4(1H,3H)-dione. To a microwave vial containing 53.3 (0.25 g, 0.91 mmol, 1 equiv.) was
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added triethylbenzylammonium chloride (0.28 g, 1.26 mmol, 1.4 equiv.) and POCI; (1mL).
The vial was capped and the reaction mixture was heated in a microwave reactor for 1 minute
at 130 °C. The reaction mixture was transferred to a round bottom flask and was
concentrated under reduced pressure. The resulting residue was dissolved in CH,Cl, (5 mL)
and water (2 mL) was carefully added. The mixture was stirred for 10 minutes. The layers
were separated and the organic layer was dried with Na,SOy, filtered and concentrated under
reduced pressure. The resulting residue was purified by flash chromatography (silica gel, 5%
CH;0H in CH,Cl,) to provide 150 mg (55%) of the title compound. LC/MS: m/z (ES+) 295
(M+H)". 'H-NMR (400 MHz, CDCl;): § ppm 10.27 (s, 1H), 7.36-7.20 (m, 5H), 5.32- 5.21
(m, 2H), 4.57 (d, J =12.0 Hz, 1H), 4.48 (d, J = 12.0 Hz, 1H), 4.10 (dd, J = 10.0, 9.2 Hz, 1H),
1.40 (d, J=7.0 Hz, 3H).

~ O =
o NH; “_OBn
0B . N

| A > N lN/gO
eI N0 MW, 10 min. 150 °C ©/\H H

[0145] Compound 53. 3-((R)-1-(benzyloxy)propan-2-yl)-6-(((S)-1-
phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione. To a microwave vial containing (S)-o-

methylbenzylamine (1.5 mL) was added 53.4 (0.12 g, 0.42 mmol). The vial was capped and

the reaction mixture was heated in a microwave reactor for 10 minutes at 150 °C. After
cooling, the reaction mixture was filtered through a plug of silica gel (10% CH3OH in CH,Cl)
and the filtrate was concentrated under reduced pressure. The resulting residue was dissolved
in CH,Cl, (10 mL) and was washed with 10% HCI (5 mL). The organic layer was dried with
anhydrous Na,SOy, filtered and concentrated to provide 150 mg (94%) of the title compound.
LC/MS: m/z (ES+) 380 (M+H)". 'H-NMR (400 MHz, CDCl;): & ppm 9.96 (br s 1H), 7.35-
7.24 (m, 10H), 4.70 (br s, 1H), 4.53-4.41 (m, 4H), 4.03-3.99 (m, 1H), 3.65-3.61 (m, 1H), 1.49
(d,J=6.7Hz,3H), 1.37 (d, J = 7.0 Hz, 3H).

Example 54. Preparation of 3-((R)-1-hydroxypropan-2-y1)-6-(((S)-1-
phenylethyDamino)pyrimidine-2.4(1H.3H)-dione (54).
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[0146] To a solution of 53 (0.10 g, 0.26 mmol, 1 equiv.) in EtOH (2 mL) was added

palladium on carbon (10 wt. % loading (dry basis), matrix activated carbon, wet support,
Degussa type, 0.025 g). The reaction flask was purged with nitrogen and was then fitted with
a Hy() balloon. The reaction mixture was evacuated and then filled with Hy). This
pump/purge process was repeated three times and the reaction mixture was stirred for 4 h at
room temperature. After purging with nitrogen, the reaction mixture was filtered and the
filtrate was concentrated under reduced pressure. The resulting residue was suspended in
CH;CN (2 mL) and the precipitate was isolated by filtration. The precipitate was dissolved in
CH,Cl,: CH30H (1:1, 2 mL) and was filtered through a .2uM PTFE 25mm filter and was
concentrated under reduced pressure to provide 27 mg (35%) of the title compound. LC/MS:
m/z (ES+) 290 (M+H)". 'H-NMR (400 MHz, CDCl;): & ppm 9.67 (s, 1H), 7.35-7.24 (m,
5H), 5.64 (d, J = 5.5 Hz, 1H), 5.08-5.04 (m, 1H), 4.66 (s, 1H), 4.42-4.35 (m, 1H), 4.24 (s,
1H), 4.04-3.91 (m, 1H), 3.78-3.68 (m, 1H), 1.50 (d, J = 6.70 Hz, 3H), 1.35 (d, J = 7.00 Hz,
3H).

Example 55. Preparation of (8)-3-isopropvyl-6-((1-(3-(trifluoromethyl)phenvyl)ethyl)amino)
pyrimidine-2.4(1H,3H)-dione.

F 0 F =
F see Ex. 5 F Lt -
E H —— > F NH;CI

[0147] Compound 55.1. (S)-1-(3-(trifluoromethyl)phenyl)ethan-1-amine
hydrochloride. The title compound was synthesized according to methods described for the
preparation of 5.3, utilizing 3-(trifluoromethyl)benzaldehyde in place of 3,5-
difluorobenzaldehyde.
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[0148] Compound 55. (8)-3-isopropyl-6-((1-(3-(trifluoromethyl)phenyl)ethyl)amino)
pyrimidine-2,4(1H,3H)-dione. To a stirred solution of 55.1 (59.8 mg, 0.27 mmol, 1.00
equiv) in DMSO (1.5 mL) under an inert argon atmosphere was added Et;N (0.2 mL) and 1.3

(50 mg, 0.27 mmol, 1.00 equiv). The resulting solution was stirred for 6 h at 120 °C in an oil
bath. After cooling, the mixture was concentrated under reduced pressure and the resulting
residue (75 mg) was purified by preparative RP-HPLC to give 6.5 mg (7%) of the title
compound as a white solid. LC/MS: m/z (ES+) 342 (M+H)". 'H-NMR (300 MHz, DMSO-
ds): 0 ppm 7.78 (s, 1H), 7.74-7.60 (m, 3H), 7.20 (br, 1H), 6.02 (br, 1H), 4.96 (dt, J=10.1, 5.1
Hz, 1H), 4.67-4.64 (m, 1H), 4.36 (s, 1H), 1.44 (d, J= 6.8 Hz, 3H), 1.31-1.28 (m, 6H).

Example 56. Preparation of (S)-3-isopropyl-6-((1-(2-cyanophenylethyl)amino)pyrimidine-
2.4(1H,3H)-dione (56).

DMF

o) 0
J\ Zn(CN)Z J\
Br - N CN = N
= I Pd(PPh3), =] Je
©/\N NS0 > ©/\N NN)
H H H H
56.1

[0149] Intermediate 56.1 was prepared using procedures similar to those for the preparation
of compound 35, utilizing 1.3 and (S5)-1-(2-bromophenyl)ethan-1-amine hydrochloride
(synthesized from the corresponding 2-bromobenzaldehyde using methods described for
example 6.3). To a stirred solution of 56.1 (40 mg, 0.11 mmol, 1.00 equiv, ) in DMF (2 mL)
was added Zn(CN); (20 mg, 0.17 mmol, 1.50 equiv) and tetrakis(triphenylphosphine)
palladium (131 mg, 0.11 mmol, 0.20 equiv). CAUTION: CYANIDE CONTAINING
REACTION. The resulting solution was stirred under an argon atmosphere at 100 °C in an oil
bath for 2 h. Upon cooling, the reaction was quenched with a saturated aqueous FeSO4
solution (5 mL). The resulting mixture was diluted with EtOAc (20 mL) and washed with a

saturated aqueous FeSQO, solution (2 x 20 mL). The organic layer was dried with anhydrous
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NaySQy, filtered, and concentrated under reduced pressure. The crude product (5 mg) was
purified by chiral preparative HPLC with the following conditions: Column, Phenomenex
Lux-2 5u Cellulose-2, 30*150mm; mobile phase, Hexanes and EtOH (hold 50.0% EtOH in
35 min); resulting in 2.1 mg (6%) of the title compound. LC/MS: m/z (ES+) 299 (M+H)'".
'H-NMR (300 MHz, CD;CN): 3 ppm 8.59 (br s, 1H), 7.73 (d, J = 8.4 Hz, 1H), 7.61-7.56 (m,
1H), 7.48-7.45 (m, 2H), 5.09-4.94 (m, 3H), 1.46 (d, J = 6.6 Hz, 3H), 1.34-1.26 (m, 6H).

Example 57. Preparation of (S)-3-benzyl-6-((1-phenylethyl)amino)pyrimidine-2.4(1H.3H)-
dione.

o O
HCI OEt
CN 07 SNH,CI

[0150] Compound 57.1. 3-ethoxy-3-0x0-1-(1-ethoxy)propan-1-iminium chloride. To a
stirred solution of ethyl cyanoacetate (5.0 g, 44 mmol) in anhydrous Et,O (5 mL) was added
absolute EtOH (3 mL). The reaction mixture was cooled to 0 °C and HCI gas was bubbled in
for 10 minutes. The reaction mixture was warmed to room temperature and was stirred for

16 h. The white precipitate that formed was filtered and washed with Et,O (40 mL) and dried
to give (6.99 g) the title compound as a white solid. LC/MS: m/z (ES+) 160 (M+H)".

E O
: EtOH, DIEA :
NH, + OEt — » :
+ N~ “NH,
EtO” ~NH,CI H

[0151] Compound 57.2. Ethyl (S,E/Z)-3-amino-3-((1-phenylethyl)amino)acrylate. To
a stirred solution of §7.1 (585 mg, 3.0 mmol) in EtOH (15 mL) was added DIEA (0.8 mL),
and (S)-o-methylbenzylamine (290 mg, 2.4 mmol). The reaction was stirred for 16 h and was
concentrated. The crude was purified by flash column chromatography (silica gel, eluting
with CH30H in CH,Cl, (0 to 10%)) to yield 0.57 g (98%) of the title compound as a clear oil.
NMR analysis revealed that the product was a mixture of E/Z isomers. LC/MS: m/z (ES+)
235 (M+H)".
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[0152] Compound 57.3. Ethyl (8,Z)-3-(3-benzylureido)-3-((1-
phenylethyl)amino)acrylate.

Two reactions were set up in parallel and later combined since both resulted in formation of
product (by HPLC). In the first reaction, benzyl isocyanate (150 uL, 1.2 mmol) was added to
a stirred solution of §7.2 (143 mg, 0.61 mmol) in CH3CN (1 mL). After 10 min., DIEA (300
ul) was added. The reaction was stirred for an additional 10 min and was quenched with
H,O (12 mL). Solid precipitated and was removed by filtration. In the second reaction,
benzyl isocyanate (150 uL, 1.2 mmol) was added to a stirred solution of 57.2 (143 mg, 0.61
mmol) and DIEA (300 uL) in CH3;CN (1 mL). After 10 min, the reaction mixture was
quenched with HyO (10 mL). The resulting mixture was diluted with EtOAc (40 mL) and the
layers were separated. To the organic layer was added the filtrate from first reaction. The
layers were separated and the organics were concentrated to give the title compound which

was utilized without further purification.

0]

0

- MeOH : N
H /g microwave N N @)
BnHN” SO 120°C ©/\H H

[0153] Compound 57. (8)-3-benzyl-6-((1-phenylethyl)amino)pyrimidine-2,4(1H,3H)-
dione. Two reactions were conducted and later combined since both resulted in formation of
product (by HPLC). The first reaction utilized 1/3 of crude 57.3 in CH;0H (1 mL). It was
heated in a microwave reactor at 120 °C for 10 min. The remaining 2/3 of crude 57.3 in
CH30H (2 mL) was heated in a microwave reactor at 120 °C for 20 min. After cooling to

ambient temperature, the reactions were combined and the CH3;OH was removed under

reduced pressure. A 50/50 mixture of CH3;CN/H,O with 0.1% TFA (5 mL) was added to the
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resulting resiude. Solid precipitated and was filtered. The resulting brown solid was washed
with EtOAc to give 7 mg of the title compound as a white solid. LC/MS: m/z (ES+) 322
(M+H)". 'H-NMR (400 MHz, DMSO-dg): & ppm 10.05 (br s, 1H), 7.35-7.31 (m, 4H), 7.26-
7.16 (m, 6H), 6.61 (d, J =7.0 Hz, 1H), 4.79 (s, 2H), 4.52 (quin, J = 6.8 Hz, 1H), 4.42 (d,J =
2.3 Hz, 1H), 1.39 (d, J = 6.7 Hz, 3H).

Example 58. Preparation of (5)-3-(2.6-difluorophenyl)-6-((1-phenvylethyl)amino)pyrimidine-
2.4(1H,3H)-dione (58).

i onl oF
H . r‘\N Dioxane N
NH; | 110°C, 16 h E(
O ALY T AL

[0154] The title compound was synthesized according to a slightly modified procedure as

described in Example 50. Here, 1,4-dioxane was utilized as a solvent and the reaction was
heated at 110 °C for 16 h. The resulting mixture was cooled and concentrated under reduced
pressure. The crude was purified by preparative RP-HPLC to give 19 mg of the title
compound as a white solid. LC/MS: m/z (ES+) 344 (M+H)". 'H-NMR (400 MHz, DMSO-
de): 0 ppm 10.44 (br s, 1H), 7.52-7.42 (m, 2H), 7.39-7.36 (m, 3H), 7.34-7.16 (m, 3H), 6.91
(br s, 1H), 4.65-4.56 (m, 1H), 4.52 (s, 1H), 1.43 (d, J = 6.7 Hz, 3H).

Example 59. Preparation of (S)-6-((1-(2,6-difluorophenyl)ethyl)amino)-3-
isopropylpyrimidine-2.4(1H,3H)-dione.

F O F O

o —
F F

[0155] Compound 59.1. 2,6-difluorobenzaldehyde. The title compound was synthesized
according to methods described for the preparation of 51.2. Here, commercially available

2,6-difluorobenzoic acid was utilized instead of 2-(4-fluorophenyl)acetic acid.
F O Foo=

~ + -
H - NHsCl

F F
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[0156] Compound 59.2. (5)-1-(2,6-difluorophenyl)ethan-1-amine hydrochloride. The
title compound was synthesized according to methods described for the preparation of 5.3.

Here, 59.1 was utilized instead of 3,5-difluorobenzaldehyde.

| I ﬁ
: NHACI N _NMP_ /J*
3
R o
H

sponge,
130°C
[0157] Compound 59. (8)-6-((1-(2,6-difluorophenyl)ethyl)amino)-3-

isopropylpyrimidine-2,4(1H,3H)-dione. Reaction of 59.1 with 1.3 was conducted in a
similar manner as the procedure described in Example 51. Here though, the reaction mixture
was heated at 130 °C for 5 h. Analysis of the reaction mixture via chiral HPLC revealed non-
trivial amounts of the enantiomer. Separation of the enantiomers was performed utilizing
preparative chiral HPLC with an isocratic mixture of EtOH: Hexane (1:4) as eluent from a
Phenomenex Lux-2 5u Cellulose-2, 30*150mm column (40 min run). LC/MS: m/z (ES+)
310 (M+H)". '"H-NMR (400 MHz, DMSO-dq): 3 ppm 9.80 (br s, 1H), 7.45-7.41 (m, 1H),
7.18-7.14 (m, 2H), 6.52 (d, J = 8.0 Hz, 1H), 4.94-4.88 (m, 1H), 4.79 (quint, J = 7.6 Hz, 1H),
4.41 (s, 1H), 1.56 (d, J = 6.8 Hz, 3H), 1.30-1.26 (m, 6H).

Example 60. Preparation of (R)-6-((1-(2,6-difluorophenyl)ethyl)amino)-3-
isopropylpyrimidine-2.4(1H,3H)-dione (60R).

es

[0158] The title compound was generated as a by-product of the chemistry conducted in

Example 59. It was isolated via preparative chiral HPLC with an isocratic mixture of EtOH:
Hexane (1: 4) as eluent from a Phenomenex Lux-2 Su Cellulose-2, 30*150mm column (40
min run). LC/MS: m/z (ES+) 310 (M+H)". 'H-NMR (400 MHz, DMSO-ds): & ppm 9.98-
9.61 (br, 1H), 7.45-7.41 (m, 1H), 7.18-7.14 (m, 2H), 6.52 (d, J = 8.0 Hz, 1H), 4.94-4.88 (m,
1H), 4.79 (quint, J = 7.6 Hz, 1H), 4.41 (s, 1H), 1.56 (d, J = 6.8 Hz, 3H), 1.30-1.26 (m, 6H).
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Example 61. Preparation of ($)-3-isopropyl-6-((1-(pyridin-4-yl)propan-2-
y)amino)pyrimidine-2,4(1H.3H)-dione.

[0159] Compound 61.1. N-methoxy-N-methyl-2-(pyridin-4-yl)acetamide. The title
compound was synthesized according to methods described for the preparation of 51.1. Here,
commercially available 4-pyridineacetic acid was utilized instead of 2-(4-fluorophenyl)acetic

acid.

o’ ’
NS o THF, 0°C NS
™ - —_—— X
N > T CHyMgBr

[0160] Compound 61.2. 1-(pyridin-4-yl)propan-2-one. To a 250-mL 3-necked round-
bottom flask purged and maintained with an inert atmosphere of argon, was added THF (70
mL) and N-methoxy-N-methyl-2-(pyridin-4-yl)acetamide (7.0 g, 0.039 mol, 1.0 equiv). The
mixture was cooled to 0 °C and CH;MgBr (3M in THF, 65 mL, 5.0 equiv) was added
dropwise. The resulting solution was warmed to ambient temperature and stirred for 16 h.
The reaction mixture was cooled to 0 °C and quenched by the addition of saturated NH4Cl
(aq, 100 mL). The resulting solution was extracted with EtOAc (3x200 mL). The organic
layers were combined, dried over anhydrous Na,SO, and concentrated under reduced
pressure. The crude was purified by flash chromatography (silica gel, CH,Cl,/CH;OH
(20:1)) to yield 2.7 g (51%) of the title compound as yellow oil. '"H-NMR (400 MHz,CDCls):
d ppm 8.58 (m, 2H), 7.17 (d, J = 0.4 Hz, 2H), 3.75 (s, 2H), 2.24 (s, 3H).

N~ O seeEx.50 N7 = 0
| — | : d
N NS N\-S
— Myt
20% ee

[0161] Compound 61.3. (R)-2-methyl-N-((S)-1-(pyridin-4-yl)propan-2-yl)propane-2-
sulfinamide. The title compound was prepared according to procedures described in

Example 50 utilizing 61.2 in place of 1-(3-methylphenyl)ethanone. Here, the reduction
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utilizing L-selectride resulted in isolation of the title compound (61.3) (20% enantiomeric

eXcess).

Nk = O N =
| : I see Ex. 5 | :
N oS —_— X
N 7< NH,

H
20% ee (20% ee)

[0162] Compound 61.4. (S)-1-(pyridin-4-yl)propan-2-amine. The title compound was
prepared utilizing a two-step procedure as described in Example 5. First, sulfonamide 61.3
was converted to the hydrochloride salt by treatment with HCI in 1,4-dioxane (see protocol
for Compound 5.3). Subsequent free-basing of the hydrochloride salt (see protocol for
Compound 5) resulted in the title compound (~20% ee).

' (]

N : > X .

NH, Proton Sponge, H H
NMP, 100°C

L A

[0163] Compound 61. (S)-3-isopropyl-6-((1-(pyridin-4-yl)propan-2-
yl)amino)pyrimidine-2,4(1H,3H)-dione. The title compound was prepared according to the
protocol described for 51. Here, the reaction mixture was stirred for at 100 °C for 1 h. The
reaction mixture was concentrated under reduced pressure and the residue (100 mg) was
purified by Prep-HPLC to give 13.1 mg of the title compound as a mixture of enantiomers.
The enantiomers were (13.1 mg) separated by chiral preparative HPLC with a Chiralpak IC,
2*25cm, Sum column, utilizing a isocratic mixture of EtOH: Hexane (1: 3) as eluent (20 min
run). This resulted in 8.2 mg (8%) of the title compund as a light yellow solid. LC/MS: m/z
(ES+) 289 (M+H)". 'H-NMR (300 MHz,CD;OD): & ppm 8.41 (d, J = 5.7 Hz, 2H), 7.29 (d, J
= 6.0 Hz, 2H), 5.06-4.96 (m, 1H), 4.68 (s, 1H), 3.82-3.75 (m, 1H), 2.87-2.83 (m, 2H), 1.36
(d,J=7.2Hz,6H), 1.12(d, J = 7.2 Hz, 3H).

Example 62. Preparation of (5)-6-((1-(4-(benzyloxy)phenyl)ethyl)amino)-3-
isopropylpyrimidine-2.4(1H,3H)-dione.
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[0164] Compound 62.1. (5)-2-(1-(4-(methoxy)phenyl)ethyl)isoindoline-1,3-dione. To
phtalimide (1.3 g, 0.0088 mol) in a 2-5 mL microwave vial was added (S)-1-(4-
methoxyphenyl)ethan-1-amine (2.20 mL, 0.015 mol) and K,COs (1.2 g, 0.0087 mol). The
reaction mixture capped and heated at 160 °C for 2 minutes. The resulting crude solid was
suspended in n-BuOH and was filtered. The filtrate was put aside. The solid was washed
with H,0O and the filtrate was discarded. The solid was washed with CH,Cl, and the resulting
filtrate was partitioned with HO. The organics (n-BuOH and CH,Cl, layer) were combined
and concentrated. The crude residue was purified by silica gel column chromatography
using CH,Cl; as eluent to yield 1.6 g (64%) of the title compound. LC/MS: m/z (ES+) 282
(M+H)".

CH,Cl,,
1.0 M BBr3
_inCHxCh

0°C to RT

—0 HO

[0165] Compound 62.2. (S)-2-(1-(4-hydroxyphenyl)ethyl)isoindoline-1,3-dione. To a
stirred solution of 62.1 (640 mg, 2.28 mmol) in CH,Cl, (8 mL) at 0 °C was added BBr; (1.0
M in CH,Cl,,3 mL, dropwise). The reaction was allowed to warm to room temperature over
30 minutes. Significant starting material remained so the reaction was chilled back to 0°C.
Additional BBr3 (2 mL, 1.0 M in CH,Cl,) was added and the reaction was allowed to warm
to room temperature over 30 minutes. The reaction mixture was poured over 5% NaHCO3
(aq) inice. The layers were separated and the aqueous layer was further extracted with
CH,Cl,. The combined organics were washed with brine, dried with anhydrous Na,SO4 and
concentrated to give 500 mg (82%) of the title compound as a white solid. LC/MS: m/z
(ES+) 268 (M+H)".
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[0166] Compound 62.3. (5)-2-(1-(4-(benzyloxy)phenyl)ethyl)isoindoline-1,3-dione. To
a stirred solution of 62.2 (500 mg, 1.87 mmol) in DMF (10 mL) was added K,CO; (560 mg,
4.05 mmol, 2.17 equiv.) and benzyl bromide (0.30 mL, 420 mg, 2.45 mmol, 1.3 equiv.). The
reaction was stirred at 120 °C for 5 h. The reaction was cooled and filtered. Water was added
(20 mL) and EtOAc (60 mL) was utilized to extract product. The organic layer was washed
successively with H,O, 10% Na,COs (aq), H,O, and brine (2x). The organics were dried
over anhydrous MgSQO, and concentrated. The crude residue was purified by flash
chromatography (silica gel, eluting with CH,Cl,) to yield 480 mg (72%) of the title
compound. LC/MS: m/z (ES+) 358 (M+H)".

0
N EtOH/H,0 .
NoH, —NH,
o
BnO BnG

[0167] Compound 62.4. (S)-1-(4-(benzyloxy)phenyl)ethan-1-amine. To a stirred
solution of 62.3 (480 mg, 1.34 mmol) in a 70/30 EtOH/H,0 mixture (20 mL) was added
N,H4H,0 (1.5 mL). The reaction was stirred for 16 h and concentrated. The resulting
material was partitioned between EtOAc and 5% Na,COs (aq). The layers were separated
and the EtOAc layer was washed with brine and concentrated to give 280 mg (92%) of the
title compound which was used without further purification. LC/MS: m/z (ES+) 228
(M+H)".

@] J\
: J\ Dioxane, ” H 0
/@/\NHz + | /’L DIEA, 135°C_ 0
nO Cl H @] microwave ©/\
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[0168] Compound 62. (8)-6-((1-(4-(benzyloxy)phenyl)ethyl)amino)-3-
isopropylpyrimidine-2,4(1H,3H)-dione. To a 0.5-2.0 mL microwave vial was added 1,4-
dioxane (1 mL), 62.4 (280 mg, 1.23 mmol), 1.3 (250 mg, 1.33 mmol) and DIEA (400 uL).
The reaction mixture was capped, heated at 135 °C in a microwave reactor for 1.5 h, allowed
to cool, and then concentrated. The crude reaction mixture was treated with 50/50
CH;CN/H,0 (0.1% TFA) which led to precipitation. The solid was isloated by filtration and
dried to give 45 mg (10%) of a white solid. LC/MS: m/z (ES+) 380 (M+H)". "H-NMR (400
MHz, DMSO-de): 6 ppm 9.73 (br, 1H), 7.43-7.29 (m, 5H), 7.23 (d, J = 14.5 Hz, 2H), 6.97 (d,
J=14.5Hz, 2H), 6.42 (d, J = 7.0 Hz, 1H), 5.06 (s, 2H), 4.93-4.85 (m, 1H), 4.42 (quin, ] = 6.8
Hz, 1H), 4.32 (d, J = 1.6 Hz, 1H), 1.35 (d, J = 6.7 Hz, 3H), (m, 1H) 1.27-1.23 (m, 6H).

Example 63. Preparation of (8)-6-((1-(4-hydroxyphenyl)ethyl)amino)-3-
isopropylpyrimidine-2.4(1H.3H)-dione (63).

= NJ\

: f‘\ PdiC, Hy fL

/©/\ N N/go MeOH /&
H H

BnO HO

[0169] To a stirred solution of 62 (43 mg, 0.11 mmol) in CH3;0H (20 mL) was added

palldium on carbon (50 mg, 10 wt. % loading (dry basis), matrix activated carbon, wet
support, Degussa type). The vessel was purged with nitrogen followed by hydrogen. The
reaction mixture was stirred under a H, atmosphere for 2 h. After purging the system with
nitrogen, the mixture was filtered through celite and concentrated. The resulting solid was
dissolved in 8 mL CH3CN and then 20 mL H,O (0.1% TFA) was added. The solution was
frozen and lyophilized to give 29 mg (90%) of the title compound as a white solid. LC/MS:
m/z (ES+) 290 (M+H)". 'H-NMR (400 MHz, DMSO-dg): & ppm 9.70 (br, 1H), 9.32 (s, 1H),
7.10 (d, J=8.6 Hz, 2H), 6.71 (d, J = 8.6 Hz, 2H), 6.36 (d, J = 7.0 Hz, 1H), 4.92-4.85 (m, 1H),
4.37-4.33 (m, 2H), 1.33 (d, J = 6.7 Hz, 3H), 1.27-1.23 (m, 6H).

Example 64. Preparation of (R)-6-((2-(benzyloxy)-1-phenvylethyl)amino)-3-
isopropylpyrimidine-2.4(1H,3H)-dione.
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[0170] Compound 64.1. (R)-2-(2-hydroxy-1-phenylethyl)isoindoline-1,3-dione. To a
2.0-5.0 mL microwave vial was added (R)-2-amino-2-phenylethan-1-o0l (1.53 g, 0.0112 mol)
and phthalic anhydride (1.65 g, 0.0112 mol). The reaction mixture was capped and heated to
150°C for 2 minutes in a microwave reactor. The mixture was cooled and diluted with
CH;CN (2 mL), recapped and heated in the microwave reactor a second time at 140 °C for 20
minutes. The volatiles were removed under reduced pressure and the resulting solid was
suspended in EtOAc (50 mL). The organic layer was washed with 5% NaHCOs (aq), H,O,
and brine, dried with anhydrous MgSO, and concentrated. The crude residue was purified by
flash chromatography (silica gel, eluting with CH3;OH in CH,Cl, (0 to 5%) to yield 2.81 g
(94%) of the title compound. LC/MS: m/z (ES+) 268 (M+H)".

a

1) NaH, DMF

oy ™ o

[0171] Compound 64.2. (R)-2-(2-(benzyloxy)-1-phenylethyl)isoindoline-1,3-dione. The
title compound was made in a similar manner as the procedure described for 62.3. However,
in this case NaH (60% dispersion in mineral oil, 1.2 equiv.) was used in place of K,COs,
Specifically, NaH was added at 0 °C and stirred at room temperature for 45 minutes. The
reaction was cooled back to 0°C and then benzyl bromide (1.2 equiv.) was added. A work-
up procedure as described for 62.3 followed by flash chromatography (silca gel, eluting with
CH,Cl,) yielded the title compound in 59% yield. LC/MS: m/z (ES+) 358 (M+H)". 'H-NMR
(400 MHz, CDCls): 6 ppm 7.84-7.79 (m, 2H), 7.72-7.67 (m, 2H), 7.52-7.48 (m, 2H), 7.37-
7.20 (m, 8H), 5.62 (dd, J =10.2, 5.9 Hz, 1H), 4.63 (t, ] = 10.2 Hz, 1 H), 4.58 (s, 2H), 4.06-
4.01 (m, 1H).
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©/'\N see ex. 62 ©/\NH2

[0172] Compound 64.3. (R)-2-(benzyloxy)-1-phenylethan-1-amine. The title compound

was prepared in a similar manner as the procedure described for 62.4. LC/MS: m/z (ES+)
228 (M+H)". 'H-NMR (400 MHz, CDCls): 8 ppm 7.40-7.24 (m, 10H), 4.56 (d, J = 2.0 Hz,
2H), 4.25 (dd, J = 8.8, 3.7 Hz, 1 H), 3.65-3.60 (m, 1H), 3.49-3.44 (m, 1H).

. .

0] J\
o\_ .\ m see Ex. 62 o\:
©/\NH2 Cl N O ©/\”
1.3

[0173] Compound 64. (R)-6-((2-(benzyloxy)-1-phenylethyl)amino)-3-

=S

isopropylpyrimidine-2,4(1H,3H)-dione. The title compound was prepared in a similar
manner as the procedure described for 62. Here though, the reaction was heated at 140 °C for
1 h. After cooling, the crude reaction mixture was treated with 50/50 CH3CN/H,0 (0.1%
TFA) which led to precipitation. LC/MS: m/z (ES+) 380 (M+H)". 'H-NMR (400 MHz,
DMSO-d): 6 ppm 10.01 (br, 1H), 7.36-7.26 (m, 10H), 6.62 (d, J = 6.7 Hz, 1H), 4.93-4.83 (m,
1H), 4.67-4.62 (m, 1H), 4.50 (dd, J =12.0, 2.0 Hz, 2H), 4.30 (s, 1H), 3.68-3.64 (m, 1H),
3.60-3.55 (m, 1H) 1.27-1.23 (m, 6H).

Example 65. Preparation of (8)-3-(6-methylpyridin-2-y1)-6-((1-
phenylethyDamino)pyrimidine-2.4(1H.3H)-dione.

NZ )J\: neat 0O N&
| ¥ HoN™  "NH o X |
AN 2 2 145°C, 2 h
H,N HoN" N
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[0174] Compound 65.1. 1-(6-methylpyridin-2-yl)urea. To a 25-mL round-bottom flask
purged and maintained with an inert atmosphere of argon, was added urea (1.48 g, 24.64
mmol, 1.00 equiv) and 6-methylpyridin-2-amine (3 g, 27.74 mmol, 1.00 equiv). The
resulting mixture was stirred for 2 h at 145 °C. After cooling, the crude product (4 g) was
purified using CombiFlash: Column, C18 silica gel; utilizing a mobile phase of CH3;CN: H,O
=0:100 to CH3CN: H,0 = 50:50 over 40 min. This resulted in the isolation of 1.2 g (32%) of
the title compound as a white solid. 'H-NMR (400 MHz, DMSO-ds): & ppm 9.07 (s, 1H),
7.56-7.52 (m, 1H), 7.18-7.14 (m, 1H), 6.80-6.75 (m, 1H), 2.36 (s, 3H).

= O N
o N7 CH,(COOMe), \\l
HZNJ\N X NaOMe, MeOH. reflux /’L
H 0 N0

[0175] Compound 65.2. 1-(6-methylpyridin-2-yl)pyrimidine-2,4,6(1H,3H,SH)-trione.
The title compound was prepared in a similar manner as the procedure described for 1.2.
Here though, after stirring overnight at 65 °C, the reaction mixture was concentrated under
reduced pressure and the crude product was precipitated from CH;OH:Et,0 (1:50). The solid
was collected by filtration and dissolved in CH;0H (50 mL). The pH value of the solution
was adjusted to 7 with cation ion-exchange resin (Dowex 5S0WX8-100, 5 g). The solids were
filtered and the filtrate was concentrated under reduced pressure resulting in 0.5 g (29%) of
the title compound as a white solid. "H-NMR (400 MHz, DMSO-dg): § ppm 9.27 (br s, 1H),
7.69 (t,J=7.6 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.93 (d, J = 7.6 Hz, 1H), 3.18 (s, 2H), 2.44
(s, 3H).

1 N/| POCI 7 N/I
Ly e jse
H,0
o) N o) Cl N’J“o

H

[0176] Compound 65.3. 6-chloro-3-(6-methylpyridin-2-yl)pyrimidine-2,4(1H,3H)-
dione. To a stirred solution of 65.2 (500 mg, 2.28 mmol, 1.00 equiv) in POCl; (5 mL) at 0 °C

was added a drop (~20 uL) of H,O. The resulting solution was warmed to room temperature,
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stirred for 30 min., heated to 70 °C and stirred for 2 h. After cooling, the resulting mixture
was concentrated under reduced pressure. The resulting residue was carefully dissolved in 10
mL of ice water. The pH was adjusted to 7 with anion ion-exchange resin (activated
201x4(711) strong base styrene anion exchange resin, 20 g) and the solids were filtered. The
filtrate was concentrated under reduced pressure resulting in 0.2 g (37%) of the title

compound as a yellow solid.

= 0O N~ | 0 NZ |
: /ﬁj\ X neat _ f‘\ X
NH, + | —_— H
110°C /&
O/\ cl N/gO ©/\H NS0
H

[0177] Compound 65. (8)-3-(6-methylpyridin-2-yl)-6-((1-
phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione. To a 10-mL round-bottom flask purged
and maintained with an inert atmosphere of argon was added (S)-o-methylbenzylamine
(0.5mL) and 65.3 (200 mg, 0.84 mmol, 1.00 equiv). The resulting solution was stirred for 3 h
at 110 °C. After cooling, the resulting mixture was concentrated under vacuum. The residue
(100 mg) was purified by pareparative RP-HPLC with the following conditions:Column,
XBridge Prep C18 OBD Column, Sum, 19*150mm,; mobile phase, H,O with 0.05%
NH4(HCOs3) and CH3CN (15% CH3CN to 80% in 8 min); This resulted in 28.8 mg (11%) of
the title compound as a white solid. LC/MS: m/z (ES+) 323 (M+H)". '"H-NMR (400 MHz,
DMSO-dg): & ppm 7.76 (t, J = 7.6 Hz, 1H), 7.39- 7.22 (m, 7H), 7.05 (d, J = 7.6 Hz, 1H), 6.82
(br, 1H), 4.63-4.59 (m, 1H), 4.46 (s, 1H), 2.43 (s, 3H), 1.44 (d, J = 6.4 Hz, 3H).

Example 66. Preparation of (5)-3-(2.2-difluoroethyl)-6-((1-phenylethyl)amino)pyrimidine-
2.4(1H.3H)-dione.

o) o)

NH CHzclz N
LT Tfo/\( TNEG, PN
N_. O 0°CtoRT CI” N
SEM SEM
11.1

[0178] Compound 66.1. 6-chloro-3-(2,2-difluoroethyl)-1-((2-
(trimethylsilyl)ethoxy)methyl) pyrimidine-2,4(1H,3H)-dione. To a stirred solution of 11.1
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(130 mg, 0.47 mmol) and EtzN (0.2 mL) in CH,Cl, (2 mL) at 0 °C was added 2,2-
difluoroethyl trifluoromethanesulfonate (0.10 mL). The reaction was warmed to room
temperature and stirred for 30 minutes. The mixture was concentrated to give the title

compound in a crude mixture.

O O
/ELN F TFA N
| CH,CI |
Cl N/&O F 2 Cl H/&

SEM

[0179] Compound 66.2. 6-chloro-3-(2,2-difluoroethyl)pyrimidine-2,4(1H,3H)-dione.
Crude 65.1 was dissolved in CH,Cl,/TFA (1:1, 4 mL) and stirred for 3 h and concentrated.
The resulting material was treated with 5% NaHCOj; (aq) until the pH was 7. Ethyl acetate
was added to the mixture and the layers were separated. The aqueous layer was concentrated.
The resulting solid was suspended in CH3CN (15 mL) and was remove by filtration. The

filtrate was concentrated to give 52 mg of the title compound.

ﬁ/&/\( _ Dioxane _ s )I\); j;

EtsN, 1oo°c

[0180] Compound 66. (S)-3-(2,2-difluoroethyl)-6-((1-phenylethyl)amino)pyrimidine-
2,4(1H,3H)-dione. To 66.2 (52 mg, 0.25 mmol) in 1,4-dioxane (1.5 mL) was added Et;N
(100 uL) and (S)-a-methylbenzylamine (188 mg, 1.55 mmol). The reaction mixture was
heated in a microwave reactor at 100 °C for 32 minutes, cooled to room temperature, and then
concentrated. The resulting residue was dissolved in a 2:3 CH3CN/H;O (10 mL) with 2 drops
of TFA (~40 uL). The mixture was purified by preparative RP-HPLC to provide 8 mg (11%)
of the title compound as a white solid. LC/MS: m/z (ES+) 296 (M+H)". 'H-NMR (400
MHz, DMSO-d6): é ppm 10.20 (br s, 1H), 7.37-7.32 (m, 4H), 7.26-7.23 (m, 1H), 6.71 (d, J =
7.0 Hz, 1H), 6.07 (tt, J = 56.0, 4.5 Hz, 1H), 4.54 (quin, J = 6.8 Hz, 1H), 4.43 (d,J=2.3 Hz,
1H), 4.02 (td, J = 14.3, 4.7 Hz, 2H), 1.40 (d, J= 6.7 Hz, 3H).

Example 67. Preparation of (S)-6-((1-(benzo|[d][1.3]dioxol-5-yDethyl)amino)-3-(2.2.2-
trifluoroethyl)pyrimidine-2.4(1H.3H)-dione.
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[0181] Compound 67.1. 2H-1,3-benzodioxole-5-carbaldehyde. To a stirred solution of
3,4-dihydroxybenzaldehyde (10 g, 72.40 mmol, 1.00 equiv) in DMF (150 mL) was added
cesium carbonate (35.4 g, 108.31 mmol, 1.50 equiv) and dibromomethane (18.7 g, 107.57
mmol, 1.50 equiv). The resulting solution was stirred for 2 h at 110 °C. The solution was
cooled to room temperature and the solid was removed by filtration. The filtrate was diluted
with H,O (300 mL). The resulting solution was extracted with EtOAc (2 x 300 mL). The
organic layers were combined, dried over sodium sulfate, and concentrated under reduced
pressure. The crude residue was purified by silica gel column chromatography, eluted with
with EtOAc/petroleum ether (1:9) to afford 8 g (74%) of the title compound as a yellow solid.
'H-NMR (300 MHz, CDCls): 3 ppm 9.81 (s, 1H), 7.41 (d, J = 8.1 Hz, 1H), 7.34 (s, 1H), 6.93
(d, J=28.1 Hz, 1H), 6.08 (s, 2H).

0 z

s . -
0] H see Ex. 5 6] NH,CI
< — <
O O

[0182] Compound 67.2. (S)-1-(benzo[d][1,3]dioxol-5-yl)ethan-1-amine hydrochloride.
The title compound was synthesized according to methods described for the preparation of
5.3. Here, 67.1 was utilized instead of 3,5-difluorobenzaldehyde. LC/MS: m/z (ES+) 166
(M+H)".

F
NMP, proton N/\|<F
F
O

0
: Q _
oy oy S L
0 Cl H’J%o F <o:©/\ H H

[0183] Compound 67. (8)-6-((1-(benzo[d][1,3]dioxol-5-yl)ethyl)amino)-3-(2,2,2-
trifluoroethyl)pyrimidine-2,4(1H,3H)-dione. The title compound was synthesized
according to methods described in Example 59. Here, 67.2 was utilized instead of (5)-1-(2,6-
difluorophenyl)ethan-1-amine hydrochloride and 6-chloro-3-(2,2,2-trifluoroethyl)pyrimidine-
2,4(1H,3H)-dione was utilized (synthesized according to methods described in Example 1)
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instead of 1.3. LC/MS: m/z (ES+) 358 (M+H)". '"H-NMR (300 MHz, DMSO-ds): 3 ppm
10.27 (br s, 1H), 6.94 (d, J= 1.2 Hz, 1H), 6.89-6.82 (m, 3H), 6.72 (d, J = 6.9 Hz, 1H), 5.99 (s,
2H), 4.48-4.40 (m, 4H), 1.38 (d, J = 6.9 Hz, 3H).

Example 68. Preparation of (8)-3-isopropyl-6-((1-(o-tolyDethyl)amino)pyrimidine-
2.4(1H,3H)-dione (68).

0O
J\ NMP, proton J\
sponge, 130°C_ 130°C : | /’L
N N O
H H

[0184] To a stirred solution of (15)-1-(2-methylphenyl)ethan-1-amine (310 mg, 2.29 mmol,

1.50 equiv) in NMP (1 mL) was added proton sponge (491.4 mg, 2.30 mmol, 1.50 equiv) and
1.3 (288 mg, 1.53 mmol, 1.00 equiv). The resulting solution was stirred for 1 h at 130°C in
an oil bath, cooled to room temperature, and then diluted with DMSO (2 mL). The solids
were filtered and the filtrate was purified by Flash-Prep-HPLC with the following conditions:
Column: X Bridge C18, 19*150 mm, 5 um; Mobile Phase A: H,O /0.05% TFA, Mobile
Phase B: CH;CN; Flow rate: 20 mL/min; Gradient: 30%B to 70% B in 10 min. This afforded
50 mg of crude product which was subsequently separated by chiral preparative HPLC with
the following conditions: Column, Chiralpak IC, 2*25cm, Sum; mobile phase, hexanes and
ethanol (9:1, 15 min). This resulted in 35.6 mg (8%) of the title compound as a white solid.
LC/MS: m/z (ES+) 288 (M+H)". 'H-NMR (300 MHz, DMSO-ds): & ppm 9.76 (br s, 1H),
7.28 (d,J=7.2 Hz, 1H) 7.24-7.14 (m, 3H), 6.48 (d, J = 6.3 Hz, 1H), 4.95-4.86 (m, 1H), 4.60
(quin, J = 6.9 Hz, 1H), 4.19 (s, 1H), 2.34 (s, 3H), 1.37 (d, J = 6.6 Hz, 3H), 1.27 (d, ] = 6.9 Hz,
6H).

Example 69. Preparation of ($)-3-cyclobutyl-6-((1-phenylethyl)amino)pyrimidine-
2.4(1H.3H)-dione.
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[0185] Compound 69.1. 1-cyclobutylurea. To a stirred solution of cyclobutanamine (40
g, 562.42 mmol, 1.00 equiv) in CH,Cl, (400 mL) at 0 °C was added trimethylsilyl isocyanate
(64.70 g, 561.60 mmol, 1.00 equiv.) portionwise. The resulting solution was stirred overnight
at room temperature and was quenched by the addition of CH;0H (80 mL). The resulting
mixture was stirred for 1 h at room temperature and then concentrated under reduced
pressure. The residue was washed with Et;O (2 x 100 mL) and filtered, which afforded 53 g
(83%) of the title compound as a white solid. "H-NMR (300 MHz, DMSO-dy): 3 ppm 6.17
(d, /=9.0Hz, 1H), 5.33 (s, 2H), 3.99-3.91 (m, 1H), 2.16-2.07 (m, 2H), 1.81-1.68 (m, 2H),
1.61-1.45 (m, 2H).

0
ji /[:7 MeOEL;ROMe /1:7

N
—_—
HoN N
2 H NaOMe, MeOH 4 H/go

[0186] Compound 69.2. 1-cyclobutylpyrimidine-2,4,6(1H,3H,5SH)-trione. To a stirred
solution of sodium methoxide (62.43g, 1.156 mol, 2.40 equiv) in CH3;OH (500 mL) was
added dimethyl malonate (76.42 g, 0.578 mol, 1.20 equiv) and 69.1 (55 g, 0.48 mol, 1.00
equiv). The resulting solution was heated to 65 °C and stirred overnight. The reaction was
cooled and quenched by the addition of H,O (100 mL). The pH of the solution was adjusted
to 1 with concentrated HCI. The resulting mixture was concentrated under reduced pressure.
The residue was purified by silica gel column chromatography with CH,Cl,/CH3OH (20:1) as
eluent to afford 60 g (68%) of the title compound as a white solid. '"H-NMR (400 MHz,
DMSO-ds): & ppm 11.20 (s, 1H), 4.95-4.86 (m, 1H), 3.56 (s, 2H), 2.72-2.62 (m, 2H), 2.16-
2.09 (m, 2H), 1.78-1.60 (m, 2H).

L0 L0
N __Pock N
A TEBAC
07 >N"o c” N0
H H

[0187] Compound 69.3. 6-chloro-3-cyclobutylpyrimidine-2,4(1H,3H)-dione. To 69.2
(80 g, 0.44 mol, 1.00 equiv) and triethylbenzylammonium chloride (140.2 g, 0.615 mol, 1.40
equiv) was added (300 mL). The reaction was stirred for 1 h at 65 °C and was then
concentrated under reduced pressure. The reaction was quenched by the careful addition of 1
L of water/ice and then the pH value of the solution was adjusted to 1 with 2N NaOH (aq).
The solid was filtered, washed with CH3;0H (300 mL) and Et,O (2 x 300 mL), and dried.

84



WO 2014/205223 PCT/US2014/043192

This resulted in 78 g (89%) of the title compound as a light yellow solid. "H-NMR (300 MHz,
DMSO-de): & ppm 12.23 (s, 1H), 5.82 (s, 1H), 5.13-5.01 (m, 1H), 2.87-2.73 (m, 2H), 2.13-
2.03 (m, 2H), 1.80-1.56 (m, 2H).
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120°C, 3 h

[0188] Compound 69. (8)-3-cyclobutyl-6-((1-phenylethyl)amino)pyrimidine-
2,4(1H,3H)-dione. To a 500-mL round-bottom flask purged and maintained with an inert

10 atmosphere of argon, was added 69.3 (78 g, 388.79 mmol, 1.00 equiv) and (S)-o.-
methylbenzylamine (150 mL, 2.00 equiv). The reaction mixture was stirred for 3 h at 120°C.
The reaction mixture was cooled to room temperature, diluted with CH;0H (1 L) and further
cooled to 0 °C. The resulting solid was filtered, washed with Et,O (2 x 300 mL), and dried
under vacuum to afford 57.25 g (52%) of the title compound as a white solid. LC/MS: m/z

15 (ES+) 286 (M+H)". 'H-NMR (400 MHz, DMSO-ds): & ppm 9.94 (br s, 1H), 7.40-7.32 (m,
4H), 7.30-7.26 (m, 1H), 6.40 (br s, 1H), 5.19-5.10 (m, 1H), 4.56-4.49 (m, 1H), 4.35 (s, 1H),
2.91-2.81 (m, 2H), 2.02-1.95 (m, 2H), 1.76-1.58 (m, 2H), 1.42 (d, J = 6.8Hz, 3H).

Example 70. Preparation of (S)-3-isopropyl-6-((1-(2-(trifluoromethyl)phenvyl)ethyl)amino)
20  pyrimidine-2.4(1H.3H)-dione.

.0 %
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[0189] Compound 70.1. (R,E)-2-methyl-N-(2-(trifluoromethyl)benzylidene)propane-2-
sulfinamide. To a 100-mL round-bottom flask purged and maintained with an inert
atmosphere of argon, was added CH,Cl, (50 mL), 2-(trifluoromethyl)benzaldehyde (2.01 g,
25  11.54 mmol, 1.00 equiv), (R)-(+)-2-methylpropane-2-sulfinamide (1.68 g, 13.86 mmol, 1.20
equiv), pyridinium p-toluenesulfonate (0.145 g, 0.05 equiv) and magnesium sulfate (6.93 g,
5.00 equiv). The resulting solution was stirred for 48 h at 40 °C. The mixture was cooled to

room temperature and the solid was filtered. The filtrate was concentrated under reduced
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pressure and the resulting residue was purified by flash column chromatography (silica gel,
eluting with EtOAc/petroleum ether (1:20)). This resulted in 0.96 g (30%) the title compound
as a light yellow solid. LC/MS: m/z (ES+) 278 (M+H)". '"H-NMR (300 MHz, DMSO-dy): 3
ppm 8.82-8.80 (m, 1H), 8.24 (d, J = 7.2 Hz, 1H), 7.95-7.80 (m, 3H), 1.22 (s, 9H).

A
Ns-H  CHaMgBr HN
_—
FaC CH,Cl, -50°C  FC

[0190] Compound 70.2. (R)-2-methyl-N-((1S)-1-(2-(trifluoromethyl)phenyl)-
ethyl)propane-2-sulfinamide. To a stirred solution of 70.1 (578 mg, 2.08 mmol, 1.00 equiv)
in THF (20 mL) at -50 °C was added 3 M methylmagnesium bromide in Et,O (1.4 mL, 4.20
mmol, 2.0 equiv) dropwise. The resulting solution was stirred at -50 °C for 2.5 h and at room
temperature for an additional 10 h. The reaction was quenched by the addition of a saturated
aqueous NH4Cl solution (10 mL) and then concentrated under reduced pressure. The
resulting residue was treated with H,O (50 mL) and extracted with CH,Cl, (2 x 50 mL). The
organic layers were combined, dried over Na;SOj4, and concentrated under reduced pressure.
This resulted in 700 mg (60% de) of the title compound as a yellow solid. LC/MS: m/z
(ES+) 294 (M+H)". 'H-NMR (300 MHz, DMSO-de): & ppm 7.77-7.74 (m, 1H), 7.67-7.60
(m, 2H), 7.43-7.38 (m, 1H), 5.53 (d, J = 4.5Hz, 1H), 4.70-4.60 (m, 1H), 1.42 (d, J = 6.6 Hz,
3H), 1.02 (s, 9H).

)( .0 cr
+

A H3N
HN 4 N HCl in Dioxane

FsC MeOH
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[0191] Compound 70.3. (S)-1-(2-(trifluoromethyl)phenyl)ethan-1-amine
hydrochloride. To a stirred solution of 70.2 (700 mg, 2.39 mmol, 1.00 equiv) in CH;0H (4
mL) was added 4N HCl in 1,4-dioxane (2 mL) dropwise. The resulting solution was stirred

for 1 h at room temperature and then concentrated under reduced pressure. Solid was
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precipitated by the addition of Et,O (5 mL). The solid was filtered and dried affording the
title compound as a white solid (0.32 g, 60%).

Cl .
H3N CF3 =
F.C NaOH :
3 Hzo NH2

[0192] Compound 70.4. (S)-1-(2-(trifluoromethyl)phenyl)ethan-1-amine. To a 50-mL
round-bottom flask was added 70.3 (320 mg, 1.43 mmol, 1.00 equiv) and sodium hydroxide
(80 mg, 2.00 mmol, 1.40 equiv) in H,O (20 mL). The resulting solution was stirred for 1 h at
room temperature and was then extracted with EtOAc (20 mL). The organic layer was
combined and concentrated under reduced pressure. This afforded 190 mg (70%) of the title

compound as light yellow oil.

NMP, proton

o 0
CF; - sponge, 130°C, ) J\
R 4 h CF3 H N
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[0193] Compound 70. (8)-3-isopropyl-6-((1-(2-(trifluoromethyl)phenyl)ethyl)amino)

pyrimidine-2,4(1H,3H)-dione. To a 10-mL round-bottom flask purged and maintained with
an inert atmosphere of argon, was added NMP (2 mL), 70.4 (160 mg, 0.85 mmol, 1.00
equiv), 1.3 (160 mg, 0.85 mmol, 1.00 equiv), and proton sponge (273 mg, 1.28 mmol, 1.5
equiv.). The resulting solution was stirred for 4 h at 130 °C. The crude product (200 mg) was
purified by chiral preparative HPLC with the following conditions: Column, Phenomenex
Lux-2 5u Cellulose-2, 30*150mm; mobile phase, Hex-HPLC and ethanol-HPLC (hold 20%
ethanol-HPLC in 14 min); Detector, uv 254/220nm. 160 mg crude product was obtained. The
obtained material (60 mg) was further purified using chiral preparative HPLC with following
conditions: Column: Phenomenex Lux-2 5y Cellulose-2 30*150mm; Mobile Phase and
Gradient: Hex: EtOH = 80:20; Retention Time (Peak 2) (min):11.106. This resulted in 30 mg
of the title compound as a white solid. LC/MS: m/z (ES+) 342 (M+H)". 'H-NMR (400
MHz, DMSO-dg): 6 ppm 9.84 (br, 1H), 7.78-7.68 (m, 3H), 7.56-7.52 (m, 1H), 6.75 (br s, 1H),
4.93-4.86 (m, 1H), 4.68-4.63 (m, 1H), 4.13 (s, 1H), 1.46 (d, J =6.8 Hz, 3H), 1.25 (d,J=7.2
Hz, 6H).
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Example 71. Preparation of (S)-3-(1-methylcyclopropy)-6-((1-
phenylethyDamino)pyrimidine-2.4(1H,3H)-dione.

|/
ocN-SIN 0
+ )L
Ha —————— H,N Nj 7\
1 CH,Cl, H
Cl

[0194] Compound 71.1. 1-(1-methylcyclopropyl)urea. To a stirred solution of 1-
methylcyclopropan-1-amine hydrochloride salt (429 mg, 3.99 mmol, 1.00 equiv) and
triethylamine (268 mg, 2.65 mmol, 1.00 equiv) in CH,Cl; (6 mL) was added trimethylsilyl
isocyanate (366 mg, 3.18 mmol, 1.20 equiv). The resulting mixture was stirred at room
temperature overnight and was quenched by the dropwise addition of CH;OH (2 mL) at 0 °C.
The resulting solution warmed to room temperature and stirred for an additional 1 h. The
resulting mixture was concentrated under reduced pressure. The crude product was
precipitated from CH;OH:Et,0 (1:40) affording 300 mg (66%) of the title compound as a

white solid.

12 e ﬁ
HN- N NaOMe, MeOH /J%

[0195] Compound 71.2. 1-(1-methylcyclopropyl)pyrimidine-2,4,6(1H,3H,SH)-trione.
To a stirred solution of 71.1 (320 mg, 2.80 mmol, 1.0 equiv) in CH3;0H (2 mL) was added
sodium methoxide (390 mg, 7.2 mmol, 2.5 equiv) and dimethyl malonate (380 mg, 2.88
mmol, 1.0 equiv). The resulting solution was stirred overnight at 65 °C. After cooling, the
reaction was quenched by the addition of H,O (100 mL). The pH of the solution was adjusted
to 2 with concentrated HCI and the resulting mixture was concentrated under reduced
pressure. The crude residue was purified by silica gel column chromatography with
EtOAc/petroleum ether (1:3) as eluent. This afforded 100 mg (20%) of the title compound as
a white solid. "H-NMR (300 MHz, CDCI3): 8 ppm 8.04 (br, 1H), 3.61 (s, 2H), 1.41 (s, 3H),
1.00-, 0.86 (m, 4H).
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[0196] Compound 71.3. 6-chloro-3-(1-methylcyclopropyl)pyrimidine-2,4(1H,3H)-
dione. To 71.2 (100 mg, 0.55 mmol, 1.00 equiv) and triethylbenzylammonium chloride (180
mg, 0.79 mmol, 1.00 equiv) was added POCI; (2 mL). The resulting solution was stirred for 3
h at 50 °C and then concentrated under reduced pressure. The residue was carefully quenched
by the addition of 10 mL of water/ice and was extracted with EtOAc¢ (2 x 30 mL). The
organic layers were combined and concentrated under reduced pressure. The crude residue

was purified by silica gel column chromatography with CH,Cl,/CH3;OH (10:1) as cluent to
afford 40 mg (36%) of the title compound as a yellow solid.

0] y
O
Z B . H | N
N - 130°C, 2 h :
| P * NHy — — " » N N/l%o
Cl N o neat H H
H

[0197] Compound 71. (8)-3-(1-methylcyclopropyl)-6-((1-
phenylethyl)amino)pyrimidine-2,4(1H,3H)-dione. To 71.3 (40 mg, 0.20 mmol, 1.00
equiv) was added (S)-a-methylbenzylamine (0.5 mL). The reaction mixture was stirred for 2
h at 130 °C and then was concentrated under reduced pressure. The resulting residue was
purified by preparative RP-HPLC with the following conditions: Column: X Bridge C18,
19*150 mm, 5 um; Mobile Phase A: H,O /0.05% TFA, Mobile Phase B: CH;CN; Flow rate:
20 mL/min; Gradient: 30% B to 70% B in 10 min. This afforded 15.1 mg (27%) of the title
compound as a white solid. LC/MS: m/z (ES+) 286 (M+H)". 'H-NMR (300 MHz, CD;CN):
o ppm 8.41 (br, 1H), 7.42-7.29 (m, 5H), 5.79 (br, 1H), 4.48-4.44 (m, 1H), 4.30 (s, 1H), 1.47
(d, J=6.9 Hz, 3H), 1.27 (s, 3H), 0.87-0.77 (m, 4H).

Example 72. Preparation of Additional Pyrimidine Dione Compounds.

[0198] The compounds in Table 1B were prepared according to the examples as described

above (exemplary methods provided as ‘Reference. Ex. No.”)

&9



WO 2014/205223

PCT/US2014/043192

Compound No. Observed Mass and/or
Structure | == '"H NMR
Reference Ex. No.
340 (M+H)"

N\

72

17

'H-NMR (300 MHz,
DMSO-ds): & ppm 9.89 (br
s, 1H), 9.54 (br s, 1H), 8.22
(brs, 1H) 7.82 (br s, 1H),
7.75 (s, 1H) 7.66-7.54 (m,
2H), 7.48 (d, J =7.5 Hz,
1H), 6.60-6.58 (m, 1H),
4.90-4.83 (m, 1H), 4.55-
4.48 (m, 1H), 4.30 (s, 1H),
1.42 (d,J=6.9 Hz, 3H),
1.27-1.21 (m, 6H).

OKN)'N

e
©/\NN/&O
H H

73

15

310 (M+H)"
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.20 (m,
1H), 9.04 (br s, 1H), 7.57
(m, 1H), 7.38-7.32 (m
4H), 7.26-7.21 (m, 1H),
6.76 (m, 1H), 4.69-4.62 (m,
1H), 4.46 (s, 1H), 1.40 (d, J
= 6.8 Hz, 3H).

P!

74

15

310 (M+H)"
'H-NMR (400 MHz,
DMSO-ds): & ppm 8.56 (m,
1H), 8.49 (m, 1H), 8.37 (m,
1H), 7.37-7.31 (m, 4H),
7.26-7.22 (m, 1H), 6.68 (m,
1H), 4.71-4.65 (m, 1H),
4.34 (s, 1H), 1.37(d, J=6.8
Hz, 3H).

75

15

310 (M+H)"
'H-NMR (400 MHz,
DMSO-ds): & ppm 8.60 (m,
1H), 8.57 (m, 1H), 8.49 (br
s, 1H), 7.39-7.32 (m, 4H),
7.26-7.22 (m, 1H), 6.68 (m,
1H), 4.69-4.64 (m, 1H),
4.41 (s, 1H), 1.39 (d, 1= 6.8
Hz, 3H).
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76

5 and 58

275 M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.70 (br,
1H), 8.60 (d, J =2.0 Hz,
1H) 8.50 (dd,J=4.8,1.6
Hz, 1H), 7.76 (d, J = 8.0
Hz, 1H), 7.41 (dd, J = 7.6,
4.8 Hz, 1H), 6.67 (br s, 1H),
4.94-4.88 (m, 1H), 4.62-
4.58 (m, 1H), 4.38 (s, 1H),
1.45(d,J = 6.4 Hz, 3H),
1.30-1.28 (m, 6H).

77

15

312 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 10.69 (br
s, IH), 7.65 (s, 1H), 7.40-
7.20 (m, 7H), 4.52 (quin, J
= 6.8 Hz, 1H), 4.40 (s, 1H),
3.30 (brs, 3H), 1.39(d, J =
7.0 Hz, 3H).

78

302 (M+H)+
'H-NMR (400 MHz,
CDCl3): 6 ppm 10.58 (br s,
1H), 7.36-7.23 (m, 5H),
5.16 (m, 2H), 4.69 (s, 1H),
4.26 (m, 1H), 1.82-1.71 (m,
2H), 1.44-1.38 (m, 6H),
1.36-1.25 (m, 2H), 0.92 (t, J
= 8.0 Hz, 3H).

79

11

316 (M+H)+
'H-NMR (400 MHz,
CDsCN): 6 ppm 7.30-7.20
(m, 4H), 7.16-7.11(m, 1H),
6.32 (m, 1H), 4.69-4.62 (m,
1H), 4.43 (quin, J = 6.7 Hz,
1H), 4.29 (s, 1H), 4.00 (t, J
=10.5 Hz, 1H), 3.67-3.59
(m, 1H), 3.44-3.40 (m, 1H),
3.14-3.08 (m, 1H), 2.48-
2.38 (m, 1H), 1.56-1.45 (m,
3H), 1.38(d, J = 6.8 Hz,
3H).
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80

300 (M+H)+
'H NMR (400 MHz,
DMSO-ds) 6 ppm 9.82 (br
s, 1H), 7.41-7.19 (m, 5H),
6.50 (d, = 6.7 Hz, 1H),
5.05-5.01 (m, 1H), 4.50-
4.46 (m, 1H), 4.34 (s, 1H),
2.01-1.84 (m, 2H), 1.83-
1.64 (m, 2H), 1.63-1.51 (m,
2H), 1.49-1.34 (m, 5H).

81

302 (M+H)"
'H-NMR (400 MHz,
CD;OD): ¢ ppm 7.39-7.35
(m, 2H), 7.30-7.28 (m, 3H),
5.06-5.00 (m, 1H), 4.53 (s,
1H), 4.12 (d, J=7.2 Hz,
1H), 2.10-2.01 (m, 1H),
1.40-1.37 (m, 6H), 1.02 (d,
J=6.8 Hz, 3H), 0.93 (d, ] =
6.8 Hz, 3H).

82

350 (M+H)"
'H-NMR (400 MHz,
CD;OD): 6 ppm 7.43-7.33
(m, 4H), 7.30-7.26 (m, 1H),
4.82-4.75 (m, 1H), 4.54-
4.49 (m, 2H), 2.74-2.65 (m,
2H), 2.15-2.05 (m, 2H),
1.93-1.79 (m, 2H),1.61-1.57
(m, 2H), 1.51 (d, T=6.8
Hz, 3H).

83

302 (M+H)"
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.73 (br
s, 1H), 7.40 - 7.22 (m, 5H),
6.50 (d, = 5.1 Hz, 1H),
4.57-4.44 (m, 2H), 4.34 (br
s, 1H), 1.90 (ddd, J = 13.3,
9.8, 7.4 Hz, 2H), 1.61- 1.50
(m, 2H), 1.38 (d, T = 6.7
Hz, 3H), 0.74-0.60 (m, 6H).
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84

12

419 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.88 (br
s, 1H), 7.45-7.41 (m, 3H),
7.37-7.29 (m, 6H), 7.27-
7.22 (m, 1H), 6.54 (d, J =
6.7 Hz, 1H), 4.84-4.79 (m,
1H), 4.52-4.47 (m, 1H),
436 (d, ] =2.4 Hz, 1H),
3.57 (m, 2H), 3.05 (m, 2H),
2.38 (m, 2H), 1.50 (m, 2H),
1.38 (d, J= 6.7 Hz, 3H).

85

302 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.73 (br
s, 1H), 7.31-7.22 (m, 2H),
7.21-7.12 (m, 3H), 5.93 (d,
J=8.2 Hz, 1H), 5.00-4.87
(m, 1H) 4.44 (s, 1H), 4.30
(s, 1H), 3.37-3.31 (m, 1H),
2.65-2.53 (m, 2H), 1.70
(dtd,J=9.0,6.9,6.9,2.0
Hz, 1H), 1.29 (d,J=7.0
Hz, 6H), 1.11 (d, J=6.3
Hz, 3H).

86

11

304 (M+H)"
'H-NMR (400 MHz,
CD;OD + CDCls): 7.22-
7.15 (m, 2H), 7.13-7.07
(m, 3H), 6.28 (d, I = 6.1
Hz, 1H), 4.44 (s, 1H), 4.38
(s, 2H), 4.30-4.23 (m, 1H),
3.55 (s, 3H), 1.35(d, ] =
6.8 Hz, 3H).

90

288 (M+H)+
'H-NMR (400 MHz,
DMSO-de): & ppm 9.77 (br
s, 1H), 7.32-7.26 (m, 2H),
7.23-7.12 (m, 3H), 5.85 (d,
J=7.9 Hz, 1H), 4.97-4.87
(m, 1H), 4.55 (s, 1H),
3.77-3.65 (m, 1H), 2.76-
2.68 (m, 2H), 1.27 (d, J =
7.0 Hz, 6H), 1.05 (d, ] =
6.7 Hz, 3H).
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53

380 (M+H)+
'H-NMR (400 MHz,
CDCl3): 6 ppm 9.77 (br s,
1H), 7.33-7.23 (m, 10H),
5.23 (brs, 1H), 4.67 (br s,
1H), 4.57 (d, J =12.0 Hz,
1H), 4.47 (d,J=12.0 Hz,
1H), 4.44-4.37 (m, 1H),
4.09 (t, ]=9.2 Hz, 1H),
3.63(dd, J=9.8,5.9 Hz,
1H), 1.48 (d, J = 6.7 Hz,
3H), 1.35(d,J =7.0 Hz,
3H).

0
J\AN o
©/\N N/&O
H H

92

54

290 (M+H)+
'H-NMR (400 MHz,
CDCl3): 6 ppm 9.68 (s,
1H), 7.41 - 7.22 (m, 5H),
5.62 (s, 1H), 5.08 (td, J =
7.3,2.9 Hz, 1H), 4.67 (s,
1H), 4.48 - 4.35 (m, 1H),
3.98(dd,J=11.9,7.6 Hz,
1H), 3.75 (dd, J=11.7, 3.1
Hz, 1H), 1.52 (d,J=7.0
Hz, 3H), 1.36 (d,J=7.0
Hz, 3H).

93

290 (M+H)+
'H-NMR (400 MHz,
DMSO-de): 6 ppm 10.01
(d, J=2.0 Hz, 1H), 7.37-
7.23 (m, 5H), 6.61 (d, J =
6.3 Hz, 1H), 5.19 (t, ] =
5.1 Hz, 1H), 4.93-4.83 (m,
1H), 4.40- 4.33 (m, 1H),
4.24 (d, J=2.4 Hz, 1H),
3.66 (dt,J=11.1,4.7 Hz,
1H), 3.52- 3.44 (m, 1H),
1.25(dd, J= 6.9, 2.2 Hz,
6H).
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1 and 50

328 (M+H)+
'H NMR (400 MHz,
DMSO-ds @ 75°C): &
ppm9.91 (br s, 1H), 7.44-
7.23 (m, 5H), 6.58 (br s,
1H), 5.52 (br s, 1H), 4.59-
4.51 (m, 1H), 4.46 (br s,
1H), 1.52 (d, J =7.0 Hz,
3H), 1.43 (d,J =7.0 Hz,
3H).

95

1 and 50

328 (M+H)+
'H NMR (400 MHz,
DMSO-ds @ 75°C): &
ppm9.91 (br s, 1H), 7.44-
7.23 (m, 5H), 6.58 (br s,
1H), 5.52 (br s, 1H), 4.59-
4.51 (m, 1H), 4.46 (br s,
1H), 1.52 (d, J =7.0 Hz,
3H), 1.43 (d,J =7.0 Hz,
3H).

99

342 (M+H)+
'H-NMR (400 MHz,
DMSO-ds @, 50 °C): 6 ppm
9.79 (br s, 1H), 7.46-7.23
(m, 5H), 6.51(d,J=6.7
Hz, 1H), 5.13 (br s, 1H),
4.50 (quin, J=6.9 Hz, 1
H), 4.37 (s, 1H), 3.15-3.01
(m, 1H), 2.60- 2.50 (m,
1H), 1.40 (d, J = 6.7 Hz,
3H), 1.31(d,J=7.0 Hz,
3H).

100

1 and 50

314 (M+H)+
'H-NMR (300 MHz,
DMSO-ds): 6 ppm 10.32
(brs, 1H), 7.40-7.34 (m,
4H), 7.29-7.25 (m, 1H),
6.81(d,J=6.6 Hz, 1H),
4.60-4.54 (m, 1H), 4.49-
4.40 (m, 3H), 1.42 (d,J =
6.6 Hz, 3H).
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101

1 and 50

288 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.50 (br
s, 1H), 7.56-7.44 (m, 4H),
7.38-7.24 (m, 1H), 6.41 (d,
J=6.4Hz, 1H), 4.45(q, ]
= 6.8 Hz, 1H), 4.25 (s,
1H), 1.54 (s, 9H), 1.38 (d,
J=6.8 Hz, 3H).

102

57

290 (M+H)+
'H-NMR (400 MHz,
DMSO-de): 6 ppm 10.31
(brs, 1H), 7.35-7.23 (m,
5H), 5.72 (d,J =4.7 Hz,
1H), 4.67 (s, 1H), 4.40
(quin, J = 6.6 Hz, 1H),
4.05 (t, J = 5.7 Hz, 2H),
3.56 (t, ] =5.7 Hz, 2H),
3.27 (s, 3H), 1.46 (dd, J=
6.7, 1.6 Hz, 3H).

103

1 and 59

342 (M+H)+
'H-NMR (400 MHz,
DMSO-dg, @ 75 °C): 6 ppm
9.91 (brs, 1H), 7.37-7.24
(m, 5H), 6.59 (br s, 1H),
5.51 (brs, 1H), 4.45 (br s,
1H), 4.31 (q, J =6.9 Hz,
1H), 1.83-1.67 (m, 2H),
1.52(d,J=7.4 Hz, 3H),
0.86 (t, ] =7.4 Hz, 3H).

104

1 and 58

300 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.80 (br
s, 1H), 7.37-7.31 (m, 4H),
7.27-7.22 (m, 1H), 6.52
(br, 1H), 4.48 (q, ] =6.7
Hz, 1H), 4.32 (br s, 1H),
3.93 (br, 1H), 1.62 (br,
1H), 1.38 (d, J= 6.7 Hz,
3H), 1.33(d, J =7.0 Hz,
3H), 0.48-0.41 (m, 1H),
0.27-0.21 (m, 1H), 0.14
(dq,J=9.4,4.8 Hz, 1H),
0.02 (m, 1H).
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1 and 58

300 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.81 (br
s, 1H), 7.37-7.30 (m, 4H),
7.26-7.22 (m, 1H), 6.53 (d,
J=59Hz 1H), 4.48 (q,J
=6.8 Hz, 1H), 432 (d,J =
1.6 Hz, 1H), 3.85 (m, 1H),
1.61 (m, 1H), 1.38 (d, J=
7.0 Hz, 3H), 1.32 (d, J =
6.7 Hz, 3H), 0.49-0.42 (m,
1H), 0.28-0.22 (m, 1H),
0.17-0.12 (m, 1H), 0.01- (-
)0.05, (m, 1H).

106

300 (M+H)+
'H-NMR (300 MHz,
DMSO-ds): & ppm 9.96 (br
s, 1H), 7.36-7.24 (m, 5H),
6.48 (d, J = 6.3 Hz, 1H),
4.40 (s, 1H), 4.36-4.27 (m,
1H), 3.63 (q, J = 6.6 Hz,
2H), 2.67-2.50 (partially
obscured m, 1H) 2.02-1.95
(m, 1H), 1.90-1.78 (m,
4H), 1.66-1.57 (m, 1H),
0.98 (t, ] = 6.6 Hz, 3H).

107

67 and 59

318 (M+H)+
'H-NMR (300 MHz,
DMSO-ds): & ppm 9.76 (br
s, 1H), 6.92 (d, J= 1.8 Hz,
1H), 6.87 (d, J = 7.8 Hz,
1H), 6.80 (dd, J=6.0, 1.8
Hz, 1H), 6.44 (d,1=7.2
Hz, 1H), 5.99 (s, 2H),
4.93-4.88 (m, 1H), 4.41-
435 (m, 2H), 1.35(d, J =
6.6 Hz, 3H) 1.28 (d, J= 1.2
Hz, 3H) 1.26 (d,J=1.2
Hz, 3H).

97




WO 2014/205223

PCT/US2014/043192

108

67 and 59

304 (M+H)+
'H-NMR (300 MHz,
DMSO-ds): & ppm 9.93 (br
s, 1H), 6.92 (d, J= 1.5 Hz,
1H), 6.87 (d, J=8.1 Hz,
1H), 6.82-6.79 (m, 1H),
6.48 (d, J=7.2 Hz, 1H),
5.99 (s, 2H), 4.45-4.39 (m,
2H), 3.65 (q, J = 6.6 Hz,
2H), 1.36 (d, ] = 6.9 Hz,
3H) 0.99 (t, J= 6.9 Hz,
3H).

109

1,5and 7

328 (M+H)+
'H-NMR (300 MHz,
DMSO-de): 6 ppm 10.28
(brs, 1H), 7.39-7.24 (m,
5H), 6.81 (d, = 6.6 Hz,
1H), 4.47-4.33 (m, 4H),
1.80-1.67 (m, 2H), 0.85 (t,
J=72Hz, 3H).

110

1 and 50

286 (M+H)+
'H-NMR (300 MHz,
DMSO-de): 6 ppm 10.01
(brs, 1H), 7.39-7.33 (m,
4H), 7.30-7.23 (m, 1H),
6.60 (d, J = 6.0 Hz, 1H),
4.52(q, J = 6.6 Hz, 1H),
438 (s, 1H),3.49(d,J =
6.9 Hz, 2H), 1.40 (d, J =
6.9 Hz, 3H) 1.08-1.00 (m,
1H), 0.37-0.33 (m, 2H),
0.28-0.23 (m, 2H).

111

7 and 59

340 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): 6 ppm 10.29
(brs, 1H), 7.37-7.33 (m,
4H), 7.30-7.25 (m, 1H),
6.98 (d, J =5.6 Hz, 1H),
442 (q,J=9.2 Hz, 2H),
4.35(d, J=1.6 Hz, 1H),
3.89-3.85 (m, 1H), 1.24-
1.15 (m, 1H) 0.61-0.56 (m,
1H), 0.50-0.33 (m, 3H).
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112

& and 59

354 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): 6 ppm 10.27
(brs, 1H), 7.45-7.25 (m,
5H), 6.73 (br s, 1H), 4.46-
4.35 (m, 4H), 2.67-2.50
(partially obscured m, 1H),
2.04-2.01 (m, 1H), 1.90-
1.79 (m, 4H), 1.68-1.62
(m, 1H).

113

15

306 (M+H)+
'H-NMR (400 MHz,
DMSO-ds @, 90 °C): 6 ppm
9.86 (br s, 1H), 7.39-7.31
(m, 4H), 7.29-7.25 (m,
1H), 6.48 (d, J = 6.7 Hz,
1H), 5.00-4.91 (m, 1H),
4.78 (m, 1H), 4.56-4.50
(m, 1H), 4.45-4.38 (m,
2H), 3.76-3.70 (m, 2H),
1.42(d, J=7.4 Hz, 3H).

114

1 and 51

360 (M+H)+
'H-NMR (400 MHz,
DMSO-ds @, 90 °C): 6 ppm
9.86 (brs, 1H), 7.25 (dd,
8.4, 5.7 Hz, 2H), 7.10-7.04
(m, 2H), 5.94 (br s, 1H),
5.52 (brs, 1H), 4.62 (br s,
1H), 3.79-3.71 (m, 1H),
2.76 (d, J= 6.7 Hz, 2H),
1.55(d,J=7.0 Hz, 3H),
1.11(d,J = 6.3 Hz, 3H).

115

62

290
(M+H)+
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116

62

290 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.83 (br
s, 1H), 9.68 (br s, 1H),
7.14 (dd, J=7.4, 1.6 Hz,
1H), 7.05 (td, J =7.6, 1.6
Hz, 1H), 6.82-6.74 (m,
2H), 6.40 (d, J =7.0 Hz,
1H), 4.92-4.85 (m, 1H),
4.60 (quin, J = 6.9 Hz,
1H), 4.30 (d, J =2.4 Hz,
1H), 1.35(d, J = 6.7 Hz,
3H), 1.27-1.22 (m, 6H).

117

1 and 59

340 (M+H)+
'H-NMR (300 MHz,
CDCl;: 6 ppm 10.40 (br s,
1H), 7.44-7.26 (m, 5H),
6.13 (brs, 1H), 4.80 (br s,
1H), 4.45 (m, 1H), 1.76-
1.52 (m, 5H), 1.35-1.27
(m, 2H).

118

1 and 51

376 (M+H)+
'H-NMR (400 MHz,
DMSO-dg): 6 ppm 10.27
(brs, 1H), 7.29-7.22 (m,
3H), 7.15-7.10 (m, 2H),
7.01 (dd, J=8.2,2.3 Hz,
2H), 6.12 (br s, 1H), 4.72
(d, J=2.0 Hz, 1H), 3.79-
3.71 (m, 1H), 2.76 (d, J=
6.7 Hz, 2H), 1.09 (d, J =
6.7 Hz, 3H).

119

5 and 59

354 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.84 (br
s, 1H), 7.43 (d, J= 1.2 Hz,
1H), 7.38 (d, J= 8.0 Hz,
1H), 7.21 (dd, T=8.4,12
Hz, 1H), 6.54 (d, J=6.8
Hz, 1H), 4.90 (q, J=6.8
Hz, 1H), 4.55-4.52 (m,
1H), 4.34 (d, J=2.0 Hz,
1H), 1.39 (d, J= 6.8 Hz,
3H) 1.31-1.26 (m, 6H).
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120

5 and 59

308 (M+H)+
'H-NMR (300 MHz,
DMSO-de): & ppm 9.87
(m, 1H), 7.48-7.28 (m,
4H), 6.66 (d, J = 6.6 Hz,
1H), 4.93-4.84 (m, 1H),
4.70 (quin, J = 6.6 Hz,
1H), 4.08 (s, 1H), 1.41 (d,
J=6.6 Hz, 3H), 1.28-1.24
(m, 6H).

121

304 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.68
(m, 1H), 7.25-7.21 (m,
2H), 6.91-6.87 (m, 2H),
6.43 (m, 1H), 4.92-4.85
(m, 1H), 4.41 (quin, J = 6.7
Hz, 1H), 4.32 (s, 1H), 3.71
(s, 3H), 1.35(d, J = 6.7 Hz,
3H), 1.27-1.23 (m, 6H).

122

7 and 59

286 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 7.38-
7.33 (m, 4H), 7.28-7.25
(m, 1H), 6.80 (br s, 1H),
4.24 (s, 1H), 3.82-3.78 (m,
1H), 3.63 (q, J = 6.8 Hz,
2H), 1.17-1.13 (m, 1H),
0.97 (t, ] = 6.8 Hz, 3H),
0.59-0.54 (m, 1H), 0.47-
0.32 (m, 3H).

123

1 and 59

294 (M+H)+
'H-NMR (300 MHz,
DMSO-ds): & ppm 10.00
(brs, 1H), 7.44 (s, 1H),
7.42-7.30 (m, 3H), 6.61 (d,
J=6.6 Hz, 1H), 4.57-4.53
(m, 1H), 4.38 (d,J=1.8
Hz, 1H), 3.65(q,J=6.9
Hz, 2H), 1.39(d,J=6.9
Hz, 3H), 0.99 (t,]=7.2
Hz, 3H).
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124

1 and 59

328 (M+H)
'H-NMR (300 MHz,

DMSO-de): 6 ppm 7.75 (s,

1H), 7.72-7.59 (m, 3H),
6.99 (br s, 1H), 4.68-4.62
(m, 1H), 4.38 (s, 1H), 3.65

(q, J= 6.6 Hz, 2H), 1.42
(d, J=6.6 Hz, 3H), 1.01 (t,

J=4.5Hz, 3H).

125

1 and 59

304 (M+H)+
'H-NMR (300 MHz,
DMSO-de): 6 ppm 10.01
(brs, 1H), 7.42 (dd, J =
7.8, 6.0 Hz, 1H), 7.20 (d, J
=7.5 Hz, 2H), 7.12-7.06
(m, 1H), 6.62(d,J=7.2
Hz, 1H), 4.56 (quin, J =
6.9 Hz, 1H), 4.39 (s, 1H),
3.49 (d,J =6.9 Hz, 2H),
1.40 (d, J = 6.6 Hz, 3H),
1.07-0.99 (m, 1H), 0.37-
0.34 (m, 2H), 0.30-0.22
(m, 2H).

126

1 and 59

354 (M+H)+
'H-NMR (300 MHz,
CD;OD): 6 ppm 7.73-7.50
(m, 4H), 4.63 (¢, T=6.9
Hz, 1H),3.62(d, J=72
Hz, 2H), 1.50 (d, J = 6.9
Hz, 3H) 1.17-1.10 (m, 1H),
0.45-0.39 (m, 2H), 0.32-
0.26 (m, 2H).

@ s e

127

1 and 59

320 (M+H)+
'H-NMR (300 MHz,
DMSO-de): 6 ppm 10.01
(brs, 1H), 7.45 (s, 1H),
7.42-7.30 (m, 3H), 6.64 (d,
J=6.9 Hz, 1H), 4.58-4.53
(m, 1H), 4.39 (s, 1H), 3.50
(d, J=7.2 Hz, 2H), 1.40
(d, J = 6.6 Hz, 3H) 1.07-
1.03 (m, 1H), 0.37-0.31
(m, 2H), 0.25-0.22 (m,
2H).
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128

388(M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.50 (br
s, 1H), 7.52- 7.22 (m, 3H),
4.87-4.72 (m, 1H), 4.52-
4.41 (m, 1H), 1.60-1.48
(m, 3H), 1.41-1.27 (m,
6H).

129

1 and 59

292 (M+H)+
'H-NMR (300 MHz,
DMSO-ds): & ppm 10.00
(brs, 1H), 7.40 (dt, J = 7.8
Hz, 0.6 Hz, 1H), 7.26 (d,J
= 7.8 Hz, 2H), 7.09-7.06
(m, 1H), 6.60 (d, T=6.9
Hz, 1H), 4.46 (¢, J = 6.6
Hz, 1H), 4.38 (s, 1H),
3.60-3.55 (m, 2H), 1.47-
1.39 (m, 5H), 0.79 (t, J =
7.5 Hz, 3H).

130

1 and 59

308 (M+H)+
'H-NMR (300 MHz,
DMSO-de): 6 ppm 10.01
(brs, 1H), 7.44 (t,7=0.9
Hz, 1H), 7.41-7.38 (m,
1H), 7.34-7.31 (m, 2H),
6.62 (d, 7= 5.1 Hz, 1H),
4.55(q, J=6.7 Hz, 1H),
4.38 (s, 1H), 3.54 (dd, J =
6.0, 5.7 Hz, 2H), 1.47-1.39
(m, 5H), 0.84 (t, =75
Hz, 3H).

131

1 and 59

342 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 10.05
(brs, 1H), 7.74 (s, 1H),
7.68-7.56 (m, 3H), 6.69 (d,
J=6.4 Hz, 1H), 4.70-4.63
(m, 1H), 4.40 (s, 1H),
3.59-3.54 (m, 2H), 1.49-
1.40 (m, 5H), 0.86 (t,J =
6.0 Hz, 3H).
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132

304 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.85 (br
s, 1H), 7.37-7.33 (m, 2H),
7.18-7.13 (m, 2H), 6.52 (d,
J=7.4 Hz, 1H), 5.14-5.05
(m, 1H), 4.50 (quin, J = 6.8
Hz, 1H), 4.31 (s, 1H),
2.84-2.78 (m, 2H), 1.97-
1.91 (m, 2H), 1.70-1.54
(m, 2H), 1.36 (t, ] = 6.7
Hz, 3H).

133

290 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.83 (br
s, 1H), 9.68 (br s, 1H),
7.14 (dd, J=7.4, 1.6 Hz,
1H), 7.07-7.03 (m, 1H),
6.81-6.74 (m, 2H), 6.42 (d,
J=7.0 Hz, 1H), 4.92-4.85
(m, 1H), 4.60 (quin, J = 6.8
Hz, 1H),4.31(d,J =23
Hz, 1H), 1.35(d,J=7.0
Hz, 3H), 1.27-1.22 (m,
6H).

134

296 (M+H)+
'H-NMR (300 MHz,
DMSO-ds): & ppm 10.03
(brs, 1H), 7.48-7.39 (m,
2H), 7.23-7.20 (m, 1H),
6.60 (d, J =5.1 Hz, 1H)
4.58-4.53 (m, 1H), 4.38 (s,
1H), 3.66 (q, J = 5.1 Hz,
2H), 1.39(d,J=5.1 Hz,
3H), 0.99 (t, J=5.1 Hz,
3H).
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F

135

306 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.95 (br
s, 1H), 7.36 (dd, J = 9.0,
5.5 Hz, 2H), 7.18-7.14 (m,
2H), 6.54 (d, J=7.0 Hz,
1H) 4.66 (br s, 1H), 4.54-
4.49 (m, 1H), 4.34 (s, 1H),
1.97-1.86 (m, 1H), 1.65-
1.55 (m, 1H), 1.38 (d, J =
6.8 Hz, 3H), 1.23 (d, J =
6.8 Hz, 3H), 0.70 (t, J =
6.8 Hz, 3H).

136

292 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 9.95 (br
s, 1H), 7.36 (dd, J = 9.0,
5.5 Hz, 2H), 7.18-7.14 (m,
2H), 6.54 (d, J=7.0 Hz,
1H) 4.56-4.49 (m, 1H),
4.35(d, J=2.3 Hz, 1H),
3.57-3.53 (m, 2H), 1.44-
1.36 (m, 5H), 0.77 (t, ] =
7.4 Hz, 3H).

137

65

327 (M+H)+
'H-NMR (400 MHz,
DMSO-ds): & ppm 10.36
(brs, 1H), 8.09 (q, J = 8.0
Hz, 1H), 7.39- 7.35 (m,
4H), 7.30-7.22 (m, 3H),
6.87 (m, 1H), 4.61 (quin, J
= 6.8 Hz, 1H), 4.49 (s,
1H), 1.44 (d, J = 6.8 Hz,
3H).

Example 73. Mvosin inhibition assay

[0199] Small molecule agents were assessed for their ability to inhibit the enzymatic

activity of bovine cardiac myosin using a biochemical assay that couples the release of ADP

(adenosine diphosphate) from cardiac myosin to an enzymatic coupling system consisting of

pyruvate kinase and lactate dehydrogenase (PK/LDH) and monitoring the absorbance

decrease of NADH (at 340 nm) as a function of time. PK converts ADP to ATP (adenosine

triphosphate) by converting PEP (phosphoenolpyruvate) to pyruvate. Pyruvate is then

converted to lactate by LDH by converting NADH (nicotinamide adenine dinucleotide) to
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NAD (oxidized nicotinamide adenine dinucleotide). The source of cardiac myosin was from
bovine heart in the form of skinned myofibrils. Prior to testing small molecule agents, the
bovine myofibrils were assessed for their calcium responsiveness and the calcium
concentration that achieves either a 50% (pCasg) or 75% (pCasys) activation of the myofibril
system was chosen as the final condition for assessing the inhibitory activity of the small
molecule agents. All enzymatic activity was measured in a buffered solution containing 12
mM PIPES (piperazine-N,N’'-bis(2-cthanesulfonic acid), 2 mM magnesium chloride at pH 6.8
(PM12 buffer). Final assay conditions were 1 mg/mL of bovine cardiac myofibrils, 0.4 mM
PK/LDH, 50 uM ATP, 0.1 mg/mL BSA (bovine serum albumin), 10 ppm antifoam, 1 mM
DTT, 0.5 mM NADH, 1.5 mM PEP at the desired free calcium concentration required to

achieve either 50% or 75% activation of the myofibrils.

[0200] A dilution series of compound was created in DMSO such that the final desired
concentration of compound would be achieved in a volume of 100 pL with a fixed DMSO
concentration of 2% (v/v). Typically 2 pL of the dilution series were added to 96 well plate
to achieve an 8 or 12 point dose response. Following the addition of 50 pL of a solution
containing bovine cardiac myofibrils, PK/LDH and a solution of calcium (that achieved the
desired activation), the enzymatic reaction was started with the addition of 50 pL of a
solution containing ATP, PEP and NADH. The reaction progress was followed in a
Molecular Devices M5e plate reader at ambient temperature using clear half area plates. The
plate reader was configured to read absorbance at 340 nm in kinetics mode for 15 minutes.
Data were recorded as the slope of the absorbance response to time. The slopes of the
absorbance response as a function of time were normalized to slopes on the plate containing
DMSO. This normalized rate was then plotted as a function of small molecule concentration
and the data was fitted to a four-parameter fit using GraphPad Prism. The midpoint of this
plot is the IC50 and is the concentration at which fifty percent of the total response is
inhibited. Any agent that failed to achieve a fifty percent inhibition at the highest
concentration tested was reported as an IC50 greater than the highest concentration tested (ie.

1C50> 25 uM).

Table 2. Myosin Inhibition Activity of Selected Compounds®

Compound Biochemical | Biochemical
’ Activity Activity
No.

(pCars) (pCaso)
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* +++ corresponds to IC50 values below 1 uM. ++ corresponds to
IC50 values from 1 to 15 uM. + corresponds to IC50 values above 15

uM.
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[0201] Selectivity against rabbit skeletal myofibrils was assessed as described above with
the exception that the source of myosin was that of fast skeletal myosin from rabbit in the
form of myofibrils. Dose responses against rabbit skeletal myofibrils were also determined

as described above.

Example 74. Stereochemical preference for activity

[0202] Matched pairs of stercoisomers were tested for their ability to inhibit myosin
activity as described above. The results are summarized in Table 3. In all cases, the (R)

stereoisomer is significantly less active than the (S) sterecoisomer.

Table 3. Relative activities of (S) and (R) sterecoisomers”

Cmpd 1C50 (pCa 75) i
1 0.67 UM 56 UM 93 u
21 0.39 uM 20R 19.64 uM
59 045 uM 60R >39.2 uM

“assay conducted using 0.5 uM myosin, therefore IC50 values below 1.0 uM are
approximate.

Example 75. Cardiomyocyte contractility assay

[0203] Contractility of adult rat ventricular myocytes is determined by edge detection with
an lonOptix contractility system. Aliquots of myocytes in Tyrode buffer (137 mM NaCl, 3.7
mM KCL, 0.5 mM MgCl,, 1.5 mM CaCl,, 4 mM HEPES, 11 mM glucose) are placed in a
perfusion chamber (Series 20 RC-27NE; Warner Instruments), allowed to adhere to the
coverslip, and then perfused with 37°C Tyrode buffer. Myocytes are filed stimulated at 1Hz
and 10V. Only myocytes with clear striations, quiescent prior to pacing, with a cell length of
120-180 microns, a basal fractional shortening equal to 3-8% of the cell length, and a
contraction velocity greater than 100 microns per second are used for contractility
experiments. To determine the response to compounds, myocytes are first perfused for 60
seconds with Tyrodes buffer followed by 5 minutes of compound and a 140 second washout
with Tyrodes buffer. Data is continuously recorded using lonOptix software. Contractility
data is analyzed using lonwizard software (IonOptix). For each cell, 10-20 contractility

transients were averaged and compared under basal (no compound) and compound-treated
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conditions. Compound activity is measured by effects on fractional shortening (FS), where
fractional shortening is the ratio of the peak length of the cell at contraction divided by the

basal cell length normalized to 100% for an untreated cell.

Table 4. Inhibition of Cardiomyocyte Contraction by Selected Compounds®

ID Activity at 0.3 Activity at 1.0
uM uM
1 ++ +++
2 ++ +++
12 n.d. ++
19 n.d. +
27 ++ n.d.
67 n.d. +++

* + represents fractional shorting inhibition values less than 33%. ++ represents fractional
shorting inhibition values from 33% to 66%. +++ represents fractional shortening
inhibition values greater than 66%.

Example 76. Acute pharmacodynamic effect in rat.
[0204]

contractility in rat as a measure of in vivo target engagement. Fractional shortening, a

Representative compounds were tested for their ability to modulate cardiac

measure of contractility, was determined by noting the change in the diameter of the left
ventricle at the end of systole/contraction (LVESA) relative to diastole/relaxation (LVEDd)
and expressing this change as the ratio FS = (LVEDd — LVESd)/LVEDd. Fed male
Sprague-Dawley rats were lightly anesthetized with isofluorane and baseline fractional
shortening was measured in the parasternal position using transthoracic echocardiography
(TTE). Following this measurement, animals were recovered and received a single dose of
compound (4 mg/kg) by oral gavage. At three hours post-dose, second and third
echocardiograms were collected under light anesthesia to determine drug effects on
contractility. Effects are represented in Table 5 as a percent reduction of baseline fractional

shortening.

Table 5. Inhibition of Contractility in Rat by Selected Compounds®

ID % Reduction in Fractional
Shortening 3h post-dose
1 +++
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45 +
48 +++
49 +++
69 +
70 ++
71 +++

“+ represents a relative change in fractional shortening less than 15%. ++ represents a
relative change in fractional shortening between 15-30%. +++ presents a relative change in
fractional shortening greater than 30%.

[0205] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, one of skill in the art will
appreciate that certain changes and modifications may be practiced within the scope of the
appended claims. In addition, each reference provided herein is incorporated by reference in
its entirety to the same extent as if each reference was individually incorporated by reference.
Where a conflict exists between the instant application and a reference provided herein, the

instant application shall dominate
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WHAT IS CLAIMED IS:

1. A compound having the formula:
0O
X N/R1
RS R* ||
L Ao
Rz N
H H

or a pharmaceutically acceptable salt thereof, wherein

R' is a member selected from the group consisting of C,-Cs alkyl, C3-Cs cycloalkyl, C3-Csg
cycloalkyl-C;-C, alkyl, 4- to 7-membered heterocycloalkyl, phenyl, phenyl-C;-C,4
alkyl, 5- to 6-membered heteroaryl and 5- to 6-membered heteroaryl-C;-Cy alkyl,
wherein each R' is optionally substituted with from 1-3 R?;

R’ is a member selected from the group consisting of phenyl, phenyl-C;-Cy alkyl, 5- to 6-
membered heteroaryl and 5- to 6-membered heteroaryl-C,-Cy alkyl, wherein each R*
is optionally substituted with from 1-5 R®;

R’ is a member selected from the group consisting of C1-Cy alkyl, C3-Cy4 cycloalkyl, and 4- to
7-membered heterocycloalkyl wherein each R’ is optionally substituted with from 1-3
R";

R*is H;

X 1s a member selected from the group consisting of H and F;

each R" is independently selected from the group consisting of halo, CN, hydroxyl, C;-Cj4
alkyl, C,-C4 haloalkyl, C,-C4 alkoxy, phenyl, phenyl-C,-C, alkyl, phenyl-C;-C,4
alkoxy, phenoxy, -COR™, -CO,R*, -SO,R*, -SO,NR*R™, and -CONR*'R",
wherein each R* and R™ is independently selected from the group consisting of H,
C,-C, alkyl and phenyl, or optionally R*' and R** when attached to a nitrogen atom
are combined to form a 4- to 6- membered ring;

cach R” is independently selected from the group consisting of halo, CN, hydroxyl, C;-C4
alkyl, C1-C4 haloalkyl, C,-C4 alkoxy, phenoxy, phenyl-C;-C, alkoxy, methylenedioxy,
difluoromethylenedioxy, -COR®', -CO,R”", -SO,R", -SO,NR"'R", CONR"'R™,
NRP'R™, 5- to 6-membered heteroaryl, and 5- to 6-membered heterocyclyl optionally
substituted with oxo, wherein each R* and R is independently selected from the
group consisting of H and C,-Cy alkyl or optionally R* and R” when attached to a

nitrogen atom are combined to form a 4- to 6- membered ring; and
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each R® is independently selected from the group consisting of halo, hydroxyl and C;-C,
alkoxy.

2. A compound of claim 1, or a pharmaceutically acceptable salt thereof,

wherein,

R' is a member selected from the group consisting of C,-Cs alkyl, C3-Cs cycloalkyl, 4- to 7-
membered heterocycloalkyl, phenyl, and 5- to 6-membered heteroaryl, wherein each
R! is optionally substituted with from 1-3 R%;

R? is phenyl, which is optionally substituted with from 1-5 R”;

R’ is a member selected from the group consisting of C1-Cy alkyl, C3-Cy4 cycloalkyl, and 4- to
7-membered heterocycloalkyl wherein each R? is optionally substituted with from 1-2
R";

R*is H;

X 1s a member selected from the group consisting of H and F;

each R" is independently selected from the group consisting of halo, CN, C;-C4 alkyl, C1-Cy4
alkoxy, -COR™, -CO,R*, -SO,R*, -SO,NR*'R*, and -CONR*'R*, wherein each
R*' and R* is independently selected from the group consisting of H and C;-C alkyl
or optionally R*" and R** when attached to a nitrogen atom are combined to form a 4-
to 6- membered ring;

cach R® is independently selected from the group consisting of halo, CN, C,-Cy alkyl, C;-C4
alkoxy, -COR™, -CO,R", -SO,R"", -SO,NR"'R*, CONR"'R", NR"'R", 5- to 6-
membered heteroaryl, and 5- to 6-membered heterocyclyl optionally substituted with
oxo, wherein each R*' and R is independently selected from the group consisting of
H and C,-C; alkyl or optionally R” and R™ when attached to a nitrogen atom are
combined to form a 4- to 6- membered ring; and

each R® is independently selected from the group consisting of halo and C;-C, alkoxy.

3. A compound of claims 1 or 2, or a pharmaceutically acceptable salt

thereof, wherein X is H.

4. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R! is selected from the group consisting of C3-C,4 alkyl, C3-Cs cycloalkyl,
and 4- to 6-membered heterocycloalkyl, wherein each R' is optionally substituted with from

1-2 R
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5. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R’ is selected from the group consisting of phenyl and 5- to 6-membered

heteroaryl, wherein each R' is optionally substituted with from 1-3 R*.

6. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R' is selected from the group consisting of C3-Cy alkyl, C3-Cs cycloalkyl,
and 4- to 6-membered heterocycloalkyl.

7. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R' is 4- to 6-membered heterocycloalkyl, optionally substituted with from 1-
2 R* selected from the group consisting of C;-C;4 alkyl, C1-Cy4
alkoxy, -COR™, -CO,R*, -SO,R*, -SO,NR*'R*, and -CONR*'R*, wherein each R*' and
R* is independently selected from the group consisting of H and C,-Cy alkyl.

8. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R' is selected from the group consisting of cyclobutyl, isopropyl, isobutyl,
I-methoxypropan-2-yl, cyclopentyl, cyclohexyl, 4-tetrahydropyranyl, 1-
(methylsulfonyl)piperidin-4-yl, 1-(methoxycarbonyl)piperidin-4-yl, 4,4-difluorocyclohexyl,
phenyl, 2-pyridyl, 3-pyridyl, 3-isoxazolyl, 5-isoxazolyl, and 1-methyl-3-pyrazolyl.

9. A compound of claims 1 or 2, or a pharmaceutically acceptable salt

thereof, wherein R? is optionally substituted with from 1-2 R”.

10. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R” is selected from the group consisting of phenyl, 3-methylphenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2,5-difluorophenyl, 3,5-difluorophenyl, 3-
chlorophenyl, 3-methoxyphenyl, 3-(3-oxazolidin-2-onyl)phenyl, 3-(2-methyl-1-
imidazyl)phenyl, 3-(1-pyrazolyl)phenyl, and 3-(1,2,4-triazol-1-yl)phenyl.

11. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R” is selected from the group consisting of C,-Cy alkyl, C,-C, alkoxyalkyl,
and C;-C4 cycloalkyl.

12. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof,wherein R” is selected from the group consisting of methyl, ethyl, propyl,

cyclopropyl, cyclobutyl and 2-methoxymethyl.
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13. A compound of any of claims 1 to 10, or a pharmaceutically acceptable

salt thereof, wherein R* is methyl.

14. A compound of claims 1 or 2, or a pharmaceutically acceptable salt

thereof, wherein R' is isopropyl; R? is optionally substituted with 1-2 R® and R* is methyl.

15. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R' is 4- to 6-membered heterocycloalkyl, optionally substituted with from 1-
2 R* selected from the group consisting of C;-C;4 alkyl, C1-Cy4
alkoxy, -COR™, -CO,R*, -SO,R*, -SO,NR*'R*, and -CONR*'R*, wherein each R*' and
R*is independently selected from the group consisting of H and C,-Cy alkyl; R” is
optionally substituted with 1-2 R® and R? is methyl.

16. A compound of claims 1 or 2, or a pharmaceutically acceptable salt
thereof, wherein R’ is selected from the group consisting of phenyl and 5- to 6-membered
heteroaryl, wherein each R is optionally substituted with from 1-3 R%; R? is optionally
substituted with from 1-2 R® and R? is methyl.

17. A pharmaceutical composition comprising a compound of any of
claims 1-16, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

excipient.

116



N U L N R w N

[ S S R

WO 2014/205223 PCT/US2014/043192

18. A compound of claim 1, selected from the group consisting of:
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or a pharmaceutically acceptable salt thereof.

19. A method of treating hypertrophic cardiomyopathy (HCM), or a
cardiac disorder having a pathophysiological feature associated with HCM, comprising
administering to a subject in need thereof an effective amount of a compound of any of

claims 1-16, or 18 or a pharmaceutically acceptable salt thereof.

20. A method of treating a disease or disorder selected from the group
consisting of diastolic heart failure with preserved ejection fraction, ischemic heart disease,
angina pectoris, and restrictive cardiomyopathy, comprising administering to a subject in
need thereof an effective amount of a compound of any of claims 1-16, or 18 or a

pharmaceutically acceptable salt thereof.
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21. A method of treating a disease or disorder characterized by left
ventricular hypertrophy due to volume or pressure overload, said disease or disorder selected
from the group consisting of chronic mitral regurgitation, chronic aortic stenosis, and chronic
systemic hypertension; in conjunction with therapies aimed at correcting or alleviating the
primary cause of volume or pressure overload, including valve repair/replacement or
effective antihypertensive therapy, comprising administering to a subject in need thereof an
effective amount of a compound of any of claims 1-16, or 18 or a pharmaceutically

acceptable salt thereof.

22. A method of treating hypertrophic cardiomyopathy (HCM), or a
cardiac disorder having a pathophysiological feature associated with HCM, comprising
administering to a subject in need thereof an effective amount of a compound of any of
claims 1-16, or 18 or a pharmaceutically acceptable salt thereof combined with therapies that
retard the progression of heart failure by down-regulating neurohormonal stimulation of the
heart and attempt to prevent cardiac remodeling (e.g., ACE inhibitors, angiotensin receptor
blockers (ARBs), B-blockers, aldosterone receptor antagonists, or neural endopeptidase
inhibitors); therapies that improve cardiac function by stimulating cardiac contractility (e.g.,
positive inotropic agents, such as the B-adrenergic agonist dobutamine or the
phosphodiesterase inhibitor milrinone); and therapies that reduce cardiac preload (e.g.,
diuretics, such as furosemide) or afterload (vasodilators of any class, including but not
limited to calcium channel blockers, phosphodiesterase inhibitors, endothelin receptor

antagonists, renin inhibitors, or smooth muscle myosin modulators).
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Attorney Docket No.: 95604-873537 (000100US)
and 95604-901122 (000101US)

ASSIGNMENT OF PATENT APPLICATION

For good and valuable consideration, the receipt of which is hereby acknowledged, Assignors,

1. Johan Oslob, ¢/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080;

2. Robert Anderson, c¢/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080;

3. Danielle Aubele, c/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080;

4, Marc Evanchik, ¢/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080,

5. Brian Kane, c/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080,

6. Puping Lu, c/0 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080;

7. Robert McDowell, ¢/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080;

8. Hector Rodriguez, ¢/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080;

9. Yonghong Song, ¢/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080; and

10. Arvinder Sran, ¢/o 400 East Jamie Ct., Suite 102, South San Francisco, CA 94080

hereby sell, assign and transfer to Assignee, Myokardia, Inc., a corporation of the state of Delaware, located at 400
East Jamie Ct., Suite 102, South San Francisco, CA 94080, and the successors, assigns and legal representatives of
the Assignee all of its right, title and interest for the United States and its territorial possessions and in all foreign
countries in and to, any and all improvements which are disclosed in the invention entitled:

PYRIMIDINEDIONE COMPOUNDS
(a) U.S. Provisional Patent Application No. 61/838,088 filed on June 21, 2013; and
b U.S. Provisional Patent Application No. 61/939,655 filed February 13, 2014

and any legal equivalent thereof in a foreign country, including the right to claim priority and, in and to, all Letters
Patent to be obtained for said invention by the above application or any continuation, division, continuation-in-part,
extension, conversion to 35 USC 111(a) or substitute thereof, and any reissue, reexamination or extension of said
Letters Patent and all rights under all International Conventions for the Protection of Industrial Property;

Assignors hereby covenant that no assignment, sale, agreement or encumbrance has been or will be made or entered
into which would conflict with this assignment;

Assignors further covenant that Assignee will, upon its request, be provided promptly with all pertinent facts and
documents relating to said invention and said Letters Patent and legal equivalents as may be known and accessible
to Assignor and will testify as to the same in any interference, litigation, or proceeding relating thereto and will
promptly execute and deliver to Assignee or its legal representative any and all papers, instruments or affidavits
required to apply for, obtain, maintain, issue or enforce said application, said invention and said Letters Patent and
said equivalents thereof which may be necessary or desirable to carry out the purposes thereof.
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An attorney of record is authorized and requested by the execution of this assignment to insert into this assignment

the filing date and serial number of said application(s) when officially known.

AND the Assignors request the Commissioner of Patents and Trademarks to issue said Letters Patent of the United

States and any reissue or extension thereof to the Assignee, Myokardia, Inc.
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RESUMEN
Se proporcionan nuevos compuestos de pirimidinodiona y sales farmacéuticamente acepta-
bles de los mismos, que son Uutiles para el tratamiento de la miocardiopatia hipertrofica
(MCH) y condiciones asociadas con hipertrofia ventricular izquierda o disfuncion diastdlica.
Se describe la sintesis y caracterizacion de los compuestos y sales farmacéuticamente
aceptables de los mismos, asi como los métodos para el tratamiento de HCM y otras formas

de enfermedades del corazon.



