R SOLICITUD DE o
, PATENTE DE Xolpyaz
Industria y Comercio INVENCION -
SUPERINTENDENCIA Yo - :ﬁq
f DATOS DEL SOLICITANTE e Il/II///I/”'
[71) |N¢||In'u Y Apelidos o Rasta Social | WARNER LAMGERT COMPAY 7 | oferes -
N..o. de Identificacién
Representante Legal (Personeris Juridica) ll ' '_ ) \.,\
" Pais de Domiellio EEUU . -
Departamento o Estado New Jerasy ]
w Bireesiia 1 Twerions
s o ; )
Giudad Morris Plaine Teléfono
, (74) DATOS DEL APODERADO
Nombre RODOLFO RODRIGUEZMADRID
Direccién y Du;ldllo Tranv. 8 No. 27-10 Peni-House - ' £y
Cludad BOGOTA ] Teléfomo 3417003
DATOS DEL INVENTOR
: BIRD,PAUL; ELLBWORTH,EDMUND LEE; NGUYEN,DAI QUOC; SANCHEZ JOSEPH o
[72) Npsfibres del Inventor(es) PETER; BHOWALTER, HOWARD DANIEL HOLLIS; SINGH,RAJESHWAR; STIERMICHAEL
T _ ANDREW: TRAN,TUAN PHONG; WATSON,BRIAN MORGAN; YIP, JUDY.
s, .
| dentificacitn DE: GANADA; EE.UU; CANADA; EE.UU; EE.UU.; CANADA; EE.UU.; EE.UU; EE.UU.; CANADA.
Direccida " T Avenue, Albarta TSG OE2,Canaci; 6300 esirel Court Michigan 48116,EE.UU; 4026-13

Averum, MTUL&B.GM 22372 Antier Drive, Michigan 48050, EE UU; asramwu
Drive, Michigan 48103, EE.UU; 7627 22 Averum, Albarta, 76K 122, Canadi; 4886 Club Pince,
. ' Michigan 48197, EE.UU; 43517 Argonne CT, Michigan 48188, EE.UU; 3816 Brian Place,indiana
! 46033,EE.UU; 308, 4807-20 Averue, Alberta, TEL S\W7,.Canadi

e EE.UU. 20040118 7 0041287

i ',

|

H(ﬂ) Titulo de Invenciin AGENTES ANTIBACTERIANOS DE 3-AMINOQUINAZOLIN-2,4-DIONAS &
]

TITULO DE PATENTE DE INVENCION

i

AP e

;l'monmannzwmn'i—mm i [x] NOo[ | TropepmoRmAD  ANDmA [X] uneonsTA [ ]
(3) Puls EE.UU. (32) Fecha 200001724 (31) No. Solicitnd 80/178.252

;. 1 /7

PI.I'IPIIIIII:II'\III DGW mﬂnuu Dumaparﬂrdellfedudehpmtelﬂki‘md

(F1). CLASIEIGAGION INTERNACIONAL A blK 3‘|‘|°N1 3\uand J



RESUMEN CONELOBJETOYLA FINALIIIAD DE PATENTE DE INVENCION
Las 3- aminoquinazolin-2,4-dionas tienen la frmula

Rs H

Rosy NNoR,

R K% NS0
Re- Ry

En donde:

R, y R; incluyen alquilo, alquenilo, alquinilo, cicloalquilo, arilo, heterociclico y heteroarilo;

Rs Rs y Ry incluyen H, alquilo, alcoxi, halo, NO,, CN, NH,, alquilo y dialquilamino;

R; es hidrgeno, alquilo, ciclosiquilo, heterociclico, heterociclico fusionado, arilo y arilo fusionado; 1

JyKsonCoN,;

ySnlufamuchlﬁmnmteamblmdedlul.
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FUENTE NORMATIVA DE RECIPROCIDAD

Con fundamento juridico en el articulo 12 de la Decisién 344 de la C.A.C y el articulo 4,
literal £ del Decreto 117/94, en lo que hace referencia a la Fuente Normativa de
reciprocidad se basa en:

a) - Articulo 4 del Convenio de Paris aprobado mediante Ley 178 de 1994 y declarado
exequible por la Corte Constitucional en sentencia del 18 de Enero de 1996.

De conformidad con el articulo 12 de Ia Decision 344 de C.A.C,; la prioridad debe
reconocerse a las solicitudes de patente provenientes de un pais que conceda un trato
reciproco a solicitudes provenientes de los paises miembros del Acuerdo de Cartagena.

Si por el articulo 4.A.1 del Convenio de Paris, los Estados Unidos debe reconocer el
derecho de prioridad a solicitudes de patente provesientes de paises del Acuerdo de
Cartagena y miembros del Convenio de Paris; Colombia debe reconocer reciprocidad a una
solicitud de Patente estadounidense presentada en Colombia segin lo establecido en el
articulo 12 de Ia Decisién 344 de la C.A.C.

De acuerdo a lo anterior las solicitudes de Patente de Invencién procedentes de un pais que
conceda un trato reciproco, en este caso los Estados Unidos de América, pueden ser objeto
del denominado derecho de Prioridad.

b).- .Cito edemés como fuente normativa de reciprocidad, en lo referente o
prioridad de de Invencién, eé Acuerdo por el cual se establece la

-ORGANIZACION MUNDIAL DE COMERCIO (OMC) suscrito en Marmmakech

(Marruecos) el 15 de abril de 1994, y sus acuerdos multilaterales anexos ADPIC (TRIP'S
por sus siglas en Ingiés). “Acuerdo Sobre los Aspectos de los Derechos de Propiedad
Intelectual relacionados con el Comercio”. Aprobado mediante la Ley 170 de 1994,
declarado exequible mediante sentencia de la Corte Constitucionsl del 28 de Marzo de
1995, y cuyo canje de ratificacién fue depositado el 31 de Marzo de 1995 para su entrada
en vigencia ¢l 30 de abril de 1995, en concordancia (La ley 170 de 1994) con el articulo 4
del Convenio de Paris.

El Articulo 2 ordinal 1 del Anexo 1c de ADPIC (TRIP'S), del Acuerdo, establece
“Los miembros cumplirin los articulos 1 a 12 y el 19 del Convenio de Paris (1967)” por lo
tanto deberd aplicarse entre Colombia y Estados Unidos de América como miembros de
ADPIC (TRIP'S). Lo mencionado en e Articulo 4.A.1 del Convenio de Paris (uno de los
articulos de obligatorio cumplimiento bajo ADPIC), donde se establece que Ia prioridad
sobre la primera solicitud en el numdo serd reconocida por los paises miembros.

Quedando establecidas dozs de las fuentes normativas de reciprocidad,
respetuosamente le solicito a ese Despacho conceder para la solicitud de patente adjunta la
fecha de prioridad reivindicada.
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AGENTES ANTIBACTERIANOS DE S—MNOQUIN.AZOLIN-Z,l—DIONAS

Campo de la invencion

Esta invencién se relaciona con 3—aﬁinoqu1nazolin-2,4-dionas
que tienen potente actividad antibacteriana in vitro y en
vivo. Ademads, esta invencién se relaciona con un método para
inhibir tanto los mutantes de tipo silvestre como los
resistentes a la quinolona de la girasa de ADN. Esta invencién
se relaciona con un método para tratar pacientes que tienen
resistencia a los antibidticos y que necesitan el tratamiento

de infecciones bacterianas..

ANTECEDENTES DE LA INVENCION

La resistencia a los antibiéticos es un problema mundial con
un potencial catastréfico. Una Fuerza de Tareas de la Sociedad
Estadounidense de Microbilologia emitié recientemente wun
informe que define el problema de la resistencia y que busca
nuevos agentes antibacterianos con estructuras o mecanismos
novedosos para ofrecer alternativas para las opciones

terapéuticas existentes (Southern Med.J. 1995588:797).

Las quinolonas son una clase de antibacterianos gque se usan

ampliamente en todo el mundo. Las quinolonas son inhibidores
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potentes de Jlas bacterias grampositivaé Y gramnegativas vy
pueden ser administradas por via oral intravenosa. Las
quinolonas se usan rutinariamente afn cuando tienen efectos
colaterales (J. Antimicrob. Chemother., 1994;33:685), y con
frecuencia se ha observado una resistencia significativa
(Gootz, Medicinal Research, 1996; Rev. 16:433). Una de las
quinolonas usadas més ampliamente es la ciprofloxacina, que

tiene la siguiente estructura quimica:
N 0
_ . L]
SO
r/ﬁxN
m ) A

Las quinolonas tienen una relacién entre la estructura y la
actividad (SAR) distinguible definida por var;os mliles de
andlogos preparados duraéke los dltimos 30 afios
(S.Mitsushashi, ed. Progress in Drug Research, 1952;38:11-
147). En la SAR de las quinolonas (que se refiere a la férmula
sigquiente que representa quinolonas sustituidas), estd bien
establecido que el grupo N;, en combinacién con el carboxilo de
Cs y el carbonilo de C4, son esenclales para la actividad, y

que todos los sustituyentes en C; desvian de la actividad (J.

Antimicob. Chemother., 1994;33:685 y Gootz, arriba, 1996).

%3



También estd bien establecido que Rg es idéalmente fldor, y que

R; es un heterociclo que contiene nitrégeno. R; es idealmente

un grupo alquilo pequefio, un cicloalquilo o un fenilo.

Las quinolonas -inhiben el crecimiento bacteriano mediante la
inhibicién de la girasa de ADN y la topoisomerasa IV kGootz,
arriba, 1996). La interacclén con la girasa parece depender de
la relacién de N;/carbonilo de C,/carboxilo de Cj.

Los intentos de disefilar imitaciones de quinolonas novedosas se
han concentrado en la relacién de N;/carbonilo de C./carboxilo
de C3;. Se han diseflado ciertos andlogos de isotiazol triciclico
para mantener la relacién totalmente planar, y para hacer que
el NH del anillo de isotiazol sea tan Aacido como el grupo
carboxllo de C3 de la quinolina (Chu, Drugs Expti. Clin. Res.,

1990;16:215).
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Aunque mantienen una excelente actividad antibacteriana, estos
compuestos también muestran una actividad antitumor y de
topoisomerasa de mamiferos (Drugs of the Future,
1992;17:1101). Estas actividades son indeseadas en un agente
antibacteriano._

Varias publicaciones (Patente Estadounidense NO. 5.283.248;
J.Med. Chem., 1992:;35:1358; Antimicrob. Agents Chemother.,
1995;39:163) revelan compuestos triciclicos (tales como 15
estructura sigquiente) que tienen actividad antibacteriana vy

actividad inhibidora de la giraSa de ADN.



Para tales compuestos, la relacién del Nl'al carbonilo de C; es

sesgada. Los compuestos de este tipo son 1neficaces contra

bacterias que son resistentes a las quinolonas.

Otros andlogos triciclicos de 1la siguiente estructura se
revelan como Iimitaciones de quinolinas (JP 4.091.090 3/92;
Interscience Conference on Antimicrobial Agents and

Chemotherapy 1991, Resumen 1494).

S1 bien se mantiene la relacién MNy-carbonlilo de C, de 1la
quinolina ideal, la regién de C;, donde la sustitucidén es
indeseable, es parte de un sistema de anillc fuslonado. Estos

compuestos no son activos contra las bacterias resistentes a

las quinolonas.

WO 96/04288 describe una serie de benzoheterociclos de las

férmulas



doﬂde X, Y y Z son grupos receptadores y donantes de unién de
hidrégeno. Entre los compuestos representados, esti4n las N-
hidroxi-quinazolin-2,4-dionas, donde R;-R, pueden representar
hidroxi, amino, nitro, una variedad de alquilos, ésteres vy
amidas. En todos los casos, el sustituyente en N; es hidrégeno.
Ninguno de las sustituyentes R;-Ry son heterociclos que
contienen nitrégeno. No se revela ninguna actividad

antlbacteriana para estos compuestos.

La Patente Estadounidense No. 5.155.110 describe N;-aril-N-

hidroxi-quinazolin-2, 4-dionas de la férmula

Ar

en donde R puede ser halo, cilano, hidroxi, alcoxi y aminc
sustituido. Los heterociclos de amino ne estédn incluidos en R,

y no se informa de ninguna actividad antibacteriana para tales

compuestos.



Los compuestos ensefiados en la Publicacién Internacional No.

WO 95/19346 como AMPA, NMDA y los antagonistas de receptor de

quinasa tienen la férmula:

R)
“ 7 s0,R

A

K, .0

en donde los sustituyentes de R se definen comoc alquilo o
fenilo, y Ry y Rz se definen como H, alquilo, alcoxi,
alquenilo, haldgeno, NO2, NHz; (no) sustituido, CN, etc.
Nuevamente, no se revela ninguna actividad antibacteriana para

estos compuestos.

Kornet y sus colaboradores (Kornet M.J. et al, J. Heterocyl.
Chem., 1984;21:1533-1535) revelaron compuestos antliconvulsivos

que tienen la férmula
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H

en donde R se define como K, Me, o Cl; R, Y Rz como H o Me; y
Ry como Me o t-butilo. Altern;tivamente, R2 ¥ R3, junto con el
dtomo de nitrégeno al cual estidn unidos, pueden formar un
anillo heterociclico tal como piperidinilo, morfolinilo, etc.
No se informa que estos compuestos tengan actividad

antibacteriana.

Numerosas publicaciones enseflan compuestos que tienen
actividades diurética y sedante y con la estructura genérica
siguiente (ES B80/489674, JP 80/33323, BE 80/199792, FR
78/33438, JP 70/97932; Baronnet R., Callendret R., Blanchart
L., Foussard-Blanpin O., Bretaudeau J., Eur. J. Med.-Chin.

Ther., 1983;18:241-247).

Estos son compuestos en 1los cuales NRjR; puede formar un
heterociclo, o R; y Rz independientemente pueden.representar H
0 un alquilo pequefio, R; y Ry pueden representar H, halégeno,
sulfonamida, alquilo, © alcoxli. No se ha informado de ninguna

actividad antibacteriana para estos compuestos.
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La Publicacién Internacional No. WO 99/21480 describe 3-

hidroxi-quinazolin-2,4-dionas como agentes antibacterianos.

Rs
Re

@l,l( A

0
Los compuestos de este tipc son imitaciones de quinolonas en

OH

donde el acido .carboxilico exociclico de la posicién 3 de las
guinolonas es reemplazado por un oxo en la posicién 2 y un
hidroxi en la posicién N-3. Los compuestos de este tipo estan
diseflados para mantener una relacién completamente planar y
para hacer que el N-OH se mantenga Acido, como en la quinolona
COH (Chu, Drugs Exptl. Clin. Res, 1990:;16:215). Estos
compuestos inhiben la girasa de ADN y la topoisomerasa IV, y
demuestran actividad antibacteriana in vitro. Sin embargo,

tales compuestos no son efectivos contra 1las Dbacterias

resistentes a las quinolonas.

Adn existe la necesidad de encontrar nuevos agentes
antibacterianos que tengan la potencia de las quinolonas pero
que sean activos contra las cepas bacterianas resistentes a

las quinolonas. La presente invencién proporciona tales
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compuestos, que son caracterizados como 5-aminoquinazolin-2,4—
dionas. Uno de los objetivos de esta invencidén es proporcionar
estos nuevos compuestos, y un método para tratar infeccliones

bacterianas en mamiferos administrando estos compuestos.

RESUMEN DE LA INVENCION

La presente invenclén proporciona 3-aminoquinazolin-2,4-dionas
que tienen actividad antibacteriana. Los compuestos inhiben 1la
girasa de ADN, pero no tienen resistencia cruzada con los
mutantes de quinolonas que ya no son sensibles a los agentes

tales como la ciprofloxacina.

La invencién proporciona los compuestos de la Férmula I

Rs H
R‘\U N'N‘Rg
X :
R KZ N
éu R,

0 una sal farmacéuticamente aceptable de ellos en donde:
Ri1 y R; independientemente son H,

alquilo y alquilo sustituido d_e C1-Caz,

alguenilo y alquenilo sustituido de C,;-C;2,

alquinilo y alquinilo sustituido de Cz-C;a,
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cicloalquilo y cicloalquilo sustituido de .C3-C12,

arilo y arilo sustituido,

hetercociclico y heterociclico sustituido,

o heterocarilo y hetercarilo sustituido;

R’K Rg ¥ Rs independientemente son H,

(O)nalquilo de C;-Cj;2, y alquilo sustituido:;

{O)nalquenilo de C2-C;2 Yy alquenllo sustituildo;
(O)nalquinilo de C;-Ci2 y alquinilo sustituido;

halo,

NO2,

CN,

NR’R” en donde n es 0 o 1;

R’ y R” independientemente son H,

alquilo y alquilo sustituido de C;-C)a,

alquenilo y alquenilo sustituido de Cz-C,3,

alquinilo y alquinilo sustituido de Cz-C;a,

CO-alquilo de C;-C;; y alquilo sustituido,

© R’ y R” tomados junto con el nitrégeno al cual estéan
forman un anillo de 3 a 7 miembros que contiene de
heterodtomos seleccionados de_N, O y S, dicho anillo
sustituido o sustituido con hasta 4 grupos sustituyentes:
Ri1 ¥ Ry pueden ser tomados junto con los &tomeos a los

estadn unidos para formar un anillo ciclico que tiene de

unidos

l a 3

@3 no

cuales

1 a3



\&

12

heterodtomos seleccionados de N, O f S y optativamente

sustituidos por R' y R”;

R; es hidrégeno,

alquilo y alquilo sustituido de C;-C,;s,

alquenlilo y alquenilo sustituido de C3-Cia,

alquinilo y alquinilo sustituido de C,;-C,a,

halo,

NO2,

CN,

NR’R”, )

COOR’,

arilo,

arilo fusionado,

heterociclico,

heterociclico biciclico, o

esplro heterociclico en donde todos los grupos del anillo
pueden ser sustituidos;

J y K independientemente son C o N, siempre que cuando J o K
es N, R¢g o Ry esté augsente en esa posicién.

R; es denominado aqui como la “cadena lateral” dei ndcleo de la
3-aminoquinazolin-2,4-diona. La cadena iateral de R; puede ser
cualquier grupo cecnocido en el arte de las quinolonas como un
sustituyente adecuado en la posicién 7 del anillo 'de 1la

quinclona.
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Los compuestos preferidos de eta invencién tienen la Férmula

II

Rs NHR, |
!17 | ’ko Il

Rg Ry

en donde R;, R3, R, Ry ¥ Rg son lo definido anteriormente.

Otros compuestos preferidos tienen la Férmula III

¥ ;5'.:":.?*' '. .

’l*o m m

Rl

en donde R3, R¢, Ry ¥ R’ son lo definido anteriormente.

Otro grupo preferido son los compuestos que tienen la Férmula

Iv

l - tgo Iv

en donde Ri;, R3, R¢ ¥ R7 son lo definido anteriormente.
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Los compuestos mds preferidos de esta "invencién tienen la

Férmula V

‘Rl
N Ao _
R |

Rg R,

)

en donde R;, Ria, Rg, Re, R’ ¥ R” son lo definido anteriormente.
Una realizacidn especlalmente preferida son los compuestos de
la Férmula V en donde R’ y R” son tomados junto con el
nitrégeno al cual estidn unidos para completar el anillo que
optativamente se sustituye con grupos tales como alquilo y

alquilo sustituido, amino, alquilamino, dialquilamino, y aril

amino.

Otro grupo preferido son los compuestos que tienen la Férmula

Sre

R AL A A VI
] | °

R" R

VI

en donde R;, R3, R, R’ y R” son lo definido anteriormente.
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AGn otro grupo preferido de los compuestos de la invencién,

son aquellos de la Férmula VII

= N
LA,

en donde R;, R3, Ry ¥ Ry son lo definido anteriormente.

Los compuestos especialmente preferidos provistos por la
invencién son:
3-Amino-7-(3-aminometilpirrolidin-1-il)-8-cloro-l-ciclopropil-
6-fluoro~lH~quinazolin-2, 4-diona;
3-Amino-8-cloro-l-cicleopropll-6-fluoro-7-piperazin-1-11-1H-
quinazolin-2,4-diona;
3-Amino-7-[3-(aminometil)-3-metilpirrolidin-1-il]-8-cloro-1-
ciclopropil-6-fluoro-l1H-quinazolin-2, 4-diona;
3-Amino-7-(6-amino-3-aza-biciclo[3.1.0]hex~3~il)-8-cloro~-1-
ciclopropil-6-fluoro~lH-quinazolin-2, 4-diona;
3-Amino-7-((S)-3-N-metilaminopirrolidin-1-il)-8-cloro-1-
ciclopropil—ﬁ—fluoro—lH-quinazolin—Z,4-&iona;
3-Amino-7-((S)-3-aminopirrolidin-1-il)-8-cloro-(2, 4-

difluoroanilino)-6-fluoro-1H-quinazolin-2,4-diona;
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3-Amino—7—[(S)-3-aminopirrolidin-1-il]—1—61c10propilamino—6,B-
difluoro-lH-quinazolin-2, 4-diona;
3-Amino-7-[(S)-3-aminopirrolidin-1-il1]-1-ciclopropilamino-5, 8-
difluoro-l1H~quinazolin-2,4-diona;
3-Amino-7-((S)-aminopirrolidin-1-il)-1l-ciclopropil-5, 6,8~
trifluoro-1H-quinazolin-2,4-dlona;
3—Amino-7-(3-aminopirrolidin—1—il)—B—cloro-l-ciclépropil—s-
fluoro-lH-quinazolin-2, 4-diona.;
7-({S)~-3-Aminopirrolidin-1~-il)-l-ciclopropil-3, 5-diamino-6, 8-
difluoro-lH-quinazolin-2, 4-diona;
3-Amino-7-(3-hidroximetilpirrolidin-1-1il1)-8-cloro-1-
clclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-amincetilpirrolidin-1-il}-8-cloro-l1-ciclopropil-
6-f1uoro—1H—quinézolin-2,4-diona;
3-Amino-7-((S)-7-amino-5-azaespiro[2.4]hept-5-il1l)-8~cloro-1-
ciclopropil-6-fluoro-lH-quinazolin-2,4-diona;

3-Amino-7-[ (R) -3-{l-amino-l-metiletil)pirrolidin-1-1i1})-8-
cloro-l-ciclopropil-6~fluoro-1H-quinazolin-2, 4-diocna;
3-Amino-7-(3-aminometilpirrolidin-l-il)=-l-ciclopropil-6-
fluoro-l1H-quinazolin-2,4-diona;
3-Amino-7-(pirrolidin-1-il)-8-cloro-l-ciclopropil-6-fluoro-1H-
quinazolin-2,4-diona; ‘
3-Amino-7-(3-aminopirrolidin-1-il)-8-cloro-6-£fluoro-1-

isopropil~iH-quinazolin-2, 4-diona;
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3-Amino-7—(3-aminopirrolidin-1—il)—1—sec—5util—8—cloro-6—
fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-[3-aminopirrolidin~1-il}~l-ciclopropil-6-fluoro-8~
metoxi-1H-quinazolin-2,4-diona; |
3~Amino-7~[3-aminopirrolidin-1-il])-8-cloro-l1-ciclobutilamino-
6-fluoro-lH~quinazolin-2,4-diona;
3-Amino-7~(3-aminopirrolidin-I-11)-1-ciclopropil-8-fluoro~-1H~
quinazolin—2,4-diona;l
3~-Amino-7-(3~aminopirrolidin-1~il)-6-cloro-l1-ciclopropil-8-
fluoro-lH~quinazolin-2,4-diona;
3-Amino-7-{{S)-3-aminopirrolidin-1-il)-1-ciclopropilmetil-8-
fluoro~lH~quinazolin-2, 4-diona;

3-Amino-7-[ (R)-3-(l-amino-l-metiletil)pirrolidin-1-il]-1-
ciclopropilmetil—B-fluéro—1H-quinazolin-2,4-diona:
3-Amino-7-((S)-3-aminopirrolidin-1-il)-1-etil-8-~fluoro-1H-
quinazolin-2,4-diona;
3-Amino-l1-eti1l-6-fluoro-7-[(R)~-3-(l-amino~-l-metiletil) -
pirrolidin-l1-il]-1H-quinazolin-2,4-diona;
3-Amino-7~((S)~3-aminopirrolidin~-1-~1il)-1-ciclopropil-6-fluoro-
1H-quinazolin-2,4d-diona;
3-Amino~7~(3-aminopirrolidin-1-il)-1l-ciclopropil-6~-fluoro-8-
metil-lH-quinazolin-2, 4-diona; |
3-Amino—7—(3-aminometilpirrolidin—l—il)-1—ciclopropil-6—

fluoro-8-metil-1H-quinazolin-2,4-diona;
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3~-Amino~7- (3-aminopirrolidin-1-il)-l1-ciclopropil-8-fluoro-6-
metoxi-1lH-quinazolin-2,4-diona;
3-Amino-7-(3-aminometilpirrolidin-1-il)-1-ciclopropil-6-
fluoro—8-metoxi-1H-quinazolin-2,d-diona;
3—Ami¥o—7~(3—aminopirrolidin-1-il)-1-ciclopropil-8-etoxi—6—
fluoro-1H-quinazolin-2, §-diona;

3-Amino-7- (3-aminopirrolidin-1-il)-l-clclopropll-6~fluoro-2,4-
dioxo-1,2, 3, 4~tetrahidroquinazolin-8-carbonitrilo;
3-Amino~-B8-cloro-l-ciclopropil-6-fluoro-7-({3-[1,2,3-triazol]-1-
1l-pirrolidin-1-il)~1H~-gquinazolin-2,4-diona;
3-Amino-7-[(S)=-3-((R)-l-aminoetil)pirrolidin-1-11]-1-
ciclopropil-6-fluoro-8-metoxi-~lH-quinazolin~2,4-diona;
3-Amino-7-[(S)=-3~((S)-1-amino&étil)pirrolidin-1-i11}-1-
ciclopropil-6-fluoro-8-metoxl-l1H-quinazolin-2,4-diona;
3-Amino-7-[({S}-3-((S})-1l-amincetil)ipirrolidin-1-il}-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3~-Amino-7-[(S)~3~((S)~-1l-amincetil)pirrolidin-1-11]-1-
ciclopropi1—6—fluoro—s—hetil-lﬂ-quinazolin—z,4-diona;
5-Amino—9—((S)—3-aminopirrolidin-1—il)—B-fluoro-3:;etil—2,3-
dihidro-1l-oxa-3a,5-diazafenalen-4, 6-diona;

5-pmino~9-{ (R)-3~((S)—-1-aminoetil)pirrolidin~-1-il]-8-fluoro-3-
metil-2, 3-dihidro-1-oxa~3a,5~diazafenalen—~4, 6-diona;
2~-Amino-8-((S)-3-aminopirrolidin-1-il)-9-fluoro-5-metil-6,7-

dihidro~5H-pirido(3,2,1-1ij]jquinazolin-1, 3-diona;
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2—Amino—8—[(R)—3-((S)-1—aminoetil)pirroliéin—l—il]—9-fluoro—5—
metil-6, 7-dihlidro-5H-pirido[3,2,1-ij]quinazolin-~1, 3-diona;
3-Amino-7-{ (S)-3-aminopirrolidin-~1-il)-l~ciclopropil-6~-£fluoro-
1H-pirido(2,3-d]pirimidin-2,4-diona;
3-§mino—7-(6-amino—3-azabiciclo[3.1.0]hex-3-il)-1—cicloprop11—
6-fluoro~l1H-pirido([2,3-d]pirimidin-2, {-diona;
3-Amino-7-{3-aminometil-3-metilpirrolidin-1-il)-1-ciclopropil-
6-fluoro-1H-pirido[2, 3-d]pirimidin-2, 4-diona; .
3-Amino-l1-ciclopropil-6-fluoro-7-(octahidropirrole([3,4-
clpiridin-2-il)-1H-pirido([2, 3~-d]pirimidin-2, 4-diona;
3-Amino-1-ciclopropil-6-fluoro-7-(octahidropirrolo(3, 4-
blpiridin-2-il)-1H-pirido[2, 3~-d]pirimidin-2, 4-diona;
3-Amino-7-[ (R)=3-(l-amino-1-metiletil)pirrolidin-1-il1]-1-~
ciclopropil-6-fluoro-l1H-pirido(2,3-dlpirimidin-2, 4~diona;
3~-Amino-7-{(3-aminometilpiperidin~1-1i1)-1-ciclopropil-6-fluoro-
1H-pirido([2,3~d]pirimidin-2,4~diona;
trans-3-Amino-7-(3-aminometil-4~triflucrometilpirrolidin-1-
il)=-1l-ciclopropil-6-fluoro-1H-pirido([2,3-d]pirimidin-2,4-
diona:;

3-Amino~l-ciclopropil-6-fluoro-7-[ (R}-3-((R)-1-metilamino-
etil)pirrolidin-1-il]-1H-pirido[2,3-d]lpirimidin-2,4~dlona;
3—Amino-7—[(R)—3—((S)-l—aminoetil)pirroiidin—l-il]-l—
ciclopropil-6-fluoro-1H-pirido([2, 3-d]pirimidin-2, 4-diona;
3-Amino-7-[3~(1l~-aminopropil)pirrolidin-1-il]-1l-ciclopropil-6-

fluoro-8-metil-1H-quinazolin-2,4-diona;
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3-Amino-1-ciclopropil-6-fluoro-8-metil-7-[ (R)-3-((S)-1-
metilaminoetil)pirrolidin~1-il}-1H-quinazolin-2, 4-diona;
3-Amino-7-[7-(l-aminoetil)-5-azaespiro[2.41hept-5-i1]-1-
ciclopropil-6-fluoro-1H-quinazolin-2, 4~diona;

Amida del A4cido 1-(3-amino-8-cloro-l-ciclopropil-6-fluoro-2,4-
dioxo-1,2,3,4—tetrahidroquinag91in—?—il)piperidin-B—
carboxilico;
3-Aming-[7-trans-3-aminometil-4~trifluorometilpirrolidin-1-
11]-8-cloro-l-ciclopropil-6-fluoro-l1H-quinazolin-2, 4-diona;
3-Amino-8-cloro-l-ciclopropil-6-fluoro-7-{3-{(2,2,2-trifluoro-
etilamino)metil]lpirrolidin-1-il}-1H-quinazolin-2, 4-diona;
3-Amino-8~cloro-1l-ciclopropil-6-fluoro-7-{5-metilhexahidro-
pirrolo[3,4~-c)pirrol-2-1il)-1H-quinazolin-2, 4~diona;
3-amino-e—cloro—l-ciclépropil-?-(2,1-diazaespiro[4.4]non-2-
il) -6~fluoro-l1lH-quinazolin-2, 4-diona;
3-Amino-7-(3-aminometil~3-bencilpirrolidin-1~il)~-8-cloro-1-
ciclopropil-6-fluoro-l1H-quinazolin-2,4-diona;

3-Amino~-7-[ (R)=-3-((S) ~l-aminoetil)pirroldin-l1-il)-8-cloro-1-
ciclopropil-6-fluorc-1H-quinazolin-2, 4-diona;
3-Amino-8-cloro-l-ciclopropil-6-fluoro-7-(3-hidroxiimino-
pirrolidin-1-il)-1H~quinazolin-2,4-diona;
3-Amino-7-[trans—3—amino—4—trifluorometilpirrolidin-l—il]-B-
cloro-1-ciclopropil-6-fluoro-l1H-quinazolin-2, 4-diona;
3~Amino-8-cloro-l-ciclopropil-6-fluoro-7-[(R)-3-(S)-1-

metilaminoetil)pirrolidin-1-il]~1H-quinazolin-2,4-diona;.
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3—Amino-7—(trans—3-amino-4—fenilpirroldinil—il)—8—cloro-1-
ciclopropl-6-fluoro-1H-quinazolin-2, 4-diona;
S—Amino-T—[trans—3-aminof4-(4—hidroxifenil)pirrolidin-l-il]—B—
cloro-l-ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
N—[l—(3-Amino—8—cloro-1-ciclopropil-6-f1uoro-2,d-dioxoﬂ
1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-

ilmetil ]metanosulfonamida;
3-Amino-7-(3-aminometilpiperidin-l1-il)-8-cloro-l-ciclopropil-
6-fluoro-1H-quinazolin-2,4-diona;
3-Amino-8-cloro-l-ciclopropil-6-fluoro-7-[3-(isopropilamino-
metil)pirrolidih-l-il)-1H-quinazolin-2,4-diona;
3-Amino-7-(3-aminometilpirrolidin-1-il)-6,8-dicloro-1-
ciclopropil~1H-quinazolin-2,4-diona;
N-[l1-{3-Amino-8-cloro-l-ciclopropil-6-fluoro-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-il)pirrelidin-3~
ilmetil)lmetancosulfonamida;
3-Amino-7-[(R)~3~-(S)=(l-amincetil)pirrolidin-1-il]-1-
ciclopropil-6é~-fluoro-8-metil-l1H-quinazolin-2, 4-diona;
3-Amino-7-[ (R)-3-(l-amino~1-metiletil)pirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metil~1H-quinazolin-2,4-diona;
3-Amino-7-(3-(l-aminoetil)-3-metoxipirrolidin-1-il)-1-
ciclopropil-G—fluoro—B—metil—lﬂ—quinazoiin-z,4-diona;
3-Amino-7-[3-(l-aminoetil}-3-fluoropirrolidin-1-il)-1-

ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, {-diona;
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3—Amino—7—(3-aminopirrolidin—1-il)—1—ciclépropil—G—fluoro—5-
metil-lH-quinazolin-2, 4-diona;

3-Amino-7-[ (R)~-3-(S)-({1l-aminoetil)pirrolidin-1~il] -1~
ciclopropil-6-fluoro-5-metil-1H-gquinazolin-2, 4~dioria;
3-Amino-7- (3-aminometil-3-metoximetilpirrolidin-1-il}-1-
ciclopropil-6-fluoro—~-8-metil-1H-quinazolin-2, 4-diona;
3-Amino~-7-(3-aminometil~-3~fluorometilpirrolidin-1-1il1)-1-
ciclopropil-6-£fluoro-1H-quinazolin-2,4-diona;

3-Amino-7- (trans-3-aminometil-4-trifluorometilpirrolidin-1-
il)—1—ciclopropi1-G-fluoro-B-Q;toxi—1H—quinazolin—2,4-dioné;
3-Amino-7-[3-(l1-aminocetil)piperidin-1-il]-1-ciclopropil-6-
fluoro~-8-metoxi-1lH-quinazolin-1l,4-diona;
3-Amino~7-[3~{amincetil)piperidin-1-il]-1l-ciclopropil-6-
fluoro-ﬂ-metil-lH-quianolin-Z,4-diona;
3-Amino-7-[4-{l-aminoetil)~3,3-dimetilpirrolidin-1-il}-1-
ciclopropil-6-fluoro-8-metoxi-1H~quinazolin-2, 4-diona;
3-Amino-7-[4-(l1-aminoetil) -3, 3-dimetilpirrolidin~-1-il]-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona:;
3-Amino-7- (3-amino~3-fenilpirrolidin-1-il)-1l-ciclopropil-6-
fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-{3~-(l-aminoetil)-4-metilpirrolidin-1-11]-1-
ciclopropi1—6—fluoro—B—metil—lH—quinazoiin—Z,4—diona;
3-Amino-7-(3-amincetil-3-fenilpirrolidin-1-1l1)-1-ciclopropil-

6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
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3—Amino—7-(T—aminometil-s—azaespiro[2,4]hépt-5—il)—1—
ciclopropil-6-fluoro-8-metil-1H-quinazolin-~2,4-diona;
3-Amino-7-{7~aminometil-5~azaespiro[2,4]hept-5-1i1) -1~
ciclopropil-6-fluoro-8-metoxi-lH-quinazolin-2, 4-diona;
3-Amino-7-(3-aminometil-3-hidroxipirrolidin-i-il1l)-1~
ciclopropi1—G-fluoro-B-metoxi-1H—quinazolin-z,d-diona;
3-Amino-7-(3-aminometilpiperidin-1-1il)-l-ciclopropil-6-£flucro-
8-metil-1H~-quinazolin-2, 4-diona;
3-Amino-7-(3-amino-4-metoxipirrolidin-1-il)-1-ciclopropil-6-
fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-amino-4-metoxipirrolidin-1-il)-1-ciclopropil-6-
fluoro-8-metoxi-lH~-quinazolin-2, 4-diona;
3-Amino~7-(3-amino~4-fluoropirreolidin-1-il)-1-ciclopropil-6-
fluoro-8-metoxi-1H-quinazolin-2,4-diona;
3-Amino-7-({3-aminometil-3-metilpirrolidin-1-il)-1-ciclopropil-
6-fluoro-8-metil-1H-quinazolin~-2, 4-diona:;
3—Amino—7-[(R}—B-(—t(S)?1-aminoetil)pirrolidin-l-il]—1—
cicloprobil—e—eti1—6-fluoro-lH-quinazolin—Z,4—diona;
Trifluorocacetato del &cido 1-{3-amino-l-ciclopropil-6-fluoro-
8-metoxi-2, 4-dioxo-1, 2,3, 4-tetrahidroquinazolin-7-
il)pirrolidin-3-carboxilico;

Trifluorocacetatc del Acido 1—(3-am1no;i-ciclopropil—s-fluoro—
8-metil-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-

il)pirrolidin-3-carboxilico;
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3-Amino—7-(1-aminometi1—3-azabiciclo[3.1.0]hex-3-11)-1—
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-{l1-aminometil-3-azabiciclo[3.1.0)hex~-3-il1)-1-
cicloproplil-6-fluoro-8-metil-lH~quinazolin~2,4-diona;
3-Amino-7~[(S)-3~((R) -l-~aminoetil)pirrolidin-1-4i1}-1-
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4~diona;
3-Amino-7[(S)-3-((R})-l-aminoetil)pirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3~-Amino-l-ciclopropil-6-fluoro-8-metil-7-
(octahidropirrolo[3,4-b]piridin-6-il)-1H-quinazolin-2, 4-diona;
3-Amino-7- (trang-3-aminometil-4-metilpirrolidin-1-il)-8-cloro-
l-ciclopropil-6-fluoro-lH-quinazolin-2, 4-diona;
3-Amino-7-{trans-3-aminometil-4-metilpirrolidin-1-i1)-1-
ciclopropil-6-fluoro-8-metoxi-lH-quinazolin-2, 4-dicna;
3-Amino-7- (trans-3-aminometil-4-metilpirrolidin-1-il)-1-
ciclopropil-6~fluoro-8-metil-1H-quinazolin-2,4-diona;
3~Amino-7-(trans-3-amino—-4-metilpirolidin-1-il)-l-ciclopropil-
6-fluoro-8~-metoxi~-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-aminometilmorfolin-1-il)~-l-ciclopropil-6-fluoro-
B-metoxi-1H-quinazolin-2, 4-diona;
3-amino-7-{3-aminometilpiperidin-1-il)-1l-~ciclopropil-6-£fluoro-
8-metoxi-1H-quinazolin-2,4-diona; _
3-Amino-7~[3-{l-aminometil)-4-metilpirrelidin-1-11]-1-

ciclopropil-6-fluoro-B8-metoxi-1H-quinazolin-2, 4-diona;
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3-Amino-7—(3—amino-3—fenilpirrolidin-1-ilf—B—cloro-l-
clclopropil-6-fluoro-1H-quinazolin~2, 4-diona;
3-Amino-7-(3-amino-3-metilpirrolidin-1-il)-1-ciclopropil-6-
fluoro-8-metil-1H-quinazolin-2,4-diona;
3-Amino-l-cicloproplil-6-fluoro-8-metil-7-pirrolidin-1-il-1H-
quinazolin-2,4-diona;
3-Amino-1-ciclopropil-6-fluoro-8-metoxi-7-pirrolidin-1-il-1H-
guinazolin-2,4-diona;
3-Amino-1l-ciclopropil-6-fluoro-7-[3-(l-hidroxi-l-metiletil}-
pirrolidin—l-ilJ—B—metil-lH-quénazolin-Z,d—diona;
3-Amino-1—ciclopropil-G-fluoro-T-[3—(l—hidroxi-l-metilepil)—
pirrolidin-1-il]-8-metoxi-1H-quinazolin-2,4-diona;
3-Amino-1-ciclopropil-6-fluoro-5-metil-7-[ (R)-3-{(S)-1-
metilaminoetil)pirrolidin-1-il]~-1H-quinazolin-2,4-diona;
(S)-1-[(R)~1-(3~Amino-1-ciclopropil-7-[3-(1-
etilaminoetil)pirrolidin—l-il]-G-fLuoro;B—metoxi-lﬂ-
quinazolin-2, 4-diona;

3-Amino-l-ciclopropil-7-[ (R)-3-((S)-1-
etilaminoetil)pirrolidin-1-il]-6-fluoro-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7~ (6-fluoro~-l-metil-3-azabiciclo[3.2.0]hept-3-il)-1-
ciclopropi1-6—f1uoro—8-metoxi-lH-quinazoiin—z,4—diona:
3-Amino-7-(4-aminometilpiperidin-1-il)-l-ciclopropil~6-fluoro-

8-metoxi-lH-quinazolin-2,4-diona;
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3—Amino—7—(3—aminometilazetidin-1-i1)-l-c{clopropil-ﬁ—fluoro-
8-metoxi-1H-quinazolin-2,4-diona;
cis-3-Amino-7-(3-aminometil-4-fluoropirrolidin-1-11)-1-
ciclopropil-6-fluoro~8-metoxi~1H-quinazolin-2,4-diona;
trans-3-Amino-7-(3-aminometil-4-fluoropirrolidin-1-11)-1-
ciclopropil-6-fluoro~-8-metoxi-1H-quinazolin-2, §-diona;
3~-Amino-7-(1l-amino-5-azaespiro[2.4)hept-5-il)-1~ciclopropil-6-
fluoro-8-metoxi-lH-quinazolin-2, 4-diona;
3-Amino—7—(3—aminome£iloctahidroisoindol—z-il)-1-ciclopropil-
6-fluoro-B-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-aminometiloctahidroisoindol-2-il)-1-ciclopropil~
6-fluoro-8-metil-1H-quinazolin-2,4-diona;

3-Amino-7-[ (R)-3-((S)~-1-aminocetilpirrolidin-1-il}1-1-
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-(6-amino-3-azabiciclo[3.1.0]hex-3-11)~1-ciclopropil-
6-fluoro-8-metil-1H-quinazolin-2,4-diona;
3—Amino-7-[3—(l—aminoLl-metiletiljpirrolidin-l-il]-1-
ciclopropil-6-fluoro-8-metoxi-l1H-quinazolin-2,4-diona;
3-Amino-l-ciclopropil-6-fluoro-7-[3-
(isopropilaminometil)pirrolidin-1-il]-8-metoxi-1H-quinazolin-
2,4-diona;
3-Amino—l—ciclopropi1—6—f1uoro—8-metoxi-;-[(4as,7a5)-
octahidropirrolo(3,4-blpiridin-6-il-1H-quinazolin-2,4-diona;
3-Amino=-7-(3-amino-4-fluoropirrolidin-1-il)-~1-ciclopropil-6-

fluoro-8-metoxi~-1H-quinazolin-2, 4-diona;
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3-Amino-7- (3-aminometil-3-metilopirrolidin-1-il)-1-
ciclopropil-6-flucro-8-metoxi~lH-guinazolin-2, 4~-diona;
3-Amino-7-{4~aminopiperidin-1-11)-l1-ciclopropil~6-fluoro-8-
metoxi-1H-quinazolin-2,4-diona;
3-&mino-7-(3-aminopiperidiﬂ—1-il)-1—cicloprop11—6—fluoro-9-
metoxi-1H-quinazolin-2, 4-diona;
3-Amino-l-ciclopropil-6-fluoro-B8-metoxi~7-[{R)-3-((S)~-1-
metilaminoetil)pirrolidin-1-il]-1H-quinazolin-2,4-diona;
3-Amino~7-(3-aminoazetidin-1-il)-1-ciclopropil~6-fluoro-8-
metoxi-lH-quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 4S)-3-((S)-1-aminocetil)~4-fluoropirrolidin-1-
il]-1-ciclopropil~6-flucro-8-metil-lH-quinazolin-2,4-diona;
3-Amino—7-[(3R,4S)-3-((S)-l—am}noetil)—4-f1uoropirrolidin-1-
ill-l-ciclopropil-6-fluoro-8-metil-1H~quinazolin-2, 4-diona;
3-Amino-7-[ (3R, 4R) -3~ (R) -1-aminoetil)-4~fluoropirrolidin-1-
il]-1-ciclopropi1-6—fluoro—8-metil—lH-quinazolin—z,4—diona;
3-Amino-7-[ (3R, 4R) -3~ ((R) -1-aminoetil) -4-fluoropirrolidin-1-
il]-1-ciclopropil—B-me;il-lﬂ-quinazolin-z,4-diona;
3-Amino—7—[(3R,45)—3—(jl—amino-l—metiletil)—4—
fluoropirrolidin-1-il]-1-ciclopropil-6-fluorc-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 45)-3-(-1-amino-1-metiletil) -4~
fluoropirrolidin-l~il]-l1-ciclopropil-B8-metil-1H-quinazolin-

2,4-diona;
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3-Amino-7-[ (3R, 4R) -3- (-1-amino-1-metiletil) -4-
fluoropirrolidin-l1-il]l-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diaona;

3-Amino-7~[ (3R, 4R)-3-(-1-amino-l1-metiletil)-4-
flqoropirrolidin—l—il]-1—ciclopropil—8-metil-lH-quinazolin-
2,4-diona;

3-Amino-7-{ (3R, 4S) -3~ ((R) ~1-amino~-2-metoxietil) -4~
fluoropirrolidin-1-il]-l~-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4S)-3-((R)-1-amino-2-metoxietil) -4~
fluoropirrolidin-1-il)-l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 4R)-3-((S)-1-amino-2-metoxietil)-4-
fluorcopirrolidin-1-il}-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R} -3~ ((S)-1-amino-2-metoxietil)-4-
fluoropirrolidin-1-il]-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 48)-3-((R)-1-amino-2-metoxietil)-4-
metilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4d-diona;
3—Amino-7—[(3R,4S)—3-((R)-1—amino-2-meto;ietil)-4—
metilpirrolidin-1-il]-1-ciclopropil-8-metil-1H-quinazolin-2,4-

diona;



3-Amino-7-[ (3R, 4R) -3~ ( (§) -1-amino-2-metoxietil)-4-
metilpirrolidin-1-il]-l1-ciclopropil-6-fluoro-8-metil~1H-~
quinazolin-2,4-diona;

3-Amino~7-[ (3R, 4R)-3-((S)-1l-amino-2-metoxietil)-4-
met?lpirrolidin-l-il]-1—ciclopropil-B-metil—lH-quinazolin-Z,4—
diona;

3-Amino-7-[{R)-4-({R)-1-amino-2-metoxietil)-3, 3~
dimetilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
guinazolin-~-2,4-~diona;

3-Amino-7-[ (R)-4-( (R)-1-amino-2-metoxietil)-3, 3~
dimetilpirrolidin-1-il)-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Aamino~7-[(R)=-4-{(S)-1-amino-2-metoxietil) -3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-amino~7-[ (R)-4-({S) -1l-amino-2-metoxietil) -3, 3~
dimetilpirrolidin-1-i1l]-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;
3-amino-7-[(R)-3-((R)-1-amino-2-fenoxietil)pirrolidin-1-il)-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7~[(R)~3-((R)-1l-amino-2-fenoxietil)pirrolidin-1-il]-1-
ciclopropil;a—metil—lH-quinazolin-Z,4-di;na;

3-Amino-7-[ (3R, 48)-3-((R) ~1-amino-2-fenoxietil)-4-
metilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-

quinazolin-2, 4-diona;

2\
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3-Amino~7-[ (3R, 4S) -3~ { (R) ~1-amino-2-fenoxietil) ~4-
metilpirrolidin-1-il)-l-ciclopropil-8-metil-1H-quinazolin-2, 4-
dicna;

3-Amino-7-{ (3R, 48)-3-({(R)-1-amino-2-fenoxietil)-4-
f1u9ropirrolidin—1—il]—l-ciclopropil-G—fluoro—B—metil-IH-
quinazolin~2, 4-diona;

3-Amino-7-[ (3R, 48)~-3~{(R)-1-amino-2-fenoxietil) -4~
fluoropirrolidin-1-il]-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R)-3-((S)-1-amino-2-fenoxietil)pirrolidin-1~il]-1~
ciclopropil—~6~fluoro-8-metil-1H-quinazolin-2,4-diona;
3-Amino-7-[ (R)-3-((S)~1-amino-2-fenoxietil)pirrolidin-1-il1]-1-
ciclopropil-8-metil-1H~-quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 48} ~3-((S)~1l-amino-2-fenoxietil)-4-
metilpirrolidin-1-ill-1l-ciclopropil-6-£fluoro-8-metil-1H-
quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 4S)-3-((S)~1-amino-2-fenoxietil)}-4-
metilpirrolidin-1-il]-1-ciclopropil—~8-metil-1H-quinazolin-2,4-
diona;

3-Amino-7-[ (3R, 48)-3-((S)-1-amino-2-fenoxietil) -4~
fluoropirrolidin—l-il]-1-ciclo§}opil-G—fluoro-a—metil—lﬂ-
quinazolin-2, 4-diona; “

3-Amino-7-[ (3R, 4S)-3-((S)-1-amino-2-fenoxietil)-4-
fluoropirrolidin-1-il]-l-ciclopropil-B8-metil-1H-quinazolin-

2,4-diona;
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3-Amino-7-[ (R) -4~ { (R) ~1-amino-2-fenoxietil)-3, 3-
dimetilpirrolidin-1-il]=-1-ciclopropil-6~fluoro-8-metil-1H-
guinazolin-2, 4-diona;
3-Amino-7-{(R)-4-(({R)-1-amino-2-fenoxietil)-3,3-
dimgtilpirrolidin—l-il]-1—ciclopropil-G-metil-lH—quinazolin-
2,4-diona;

3-Aamino-7-[{(R)-4-((S)-1-amino-2-fenoxietil)-3, 3-
dimetilpirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (R)-4-((S)-1-amino-2-fenoxietil) -3, 3~
dimetilpirrolidin-1-il]-l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;
3-Amino-7-[(R)~3-((S}~-1l-amino-2-etoxietil)pirrolidin-1-11)~1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-{ (R)-3~((S)-1-amino-2-etoxietil)pirrolidin-1-i1]-1-
ciclopropil-8-metil-1H-quinazolin-2,4-diona;

3-Amino-7-[ {R}-3-( (R} -1-amino-2-etoxietil)pirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metil-l1H-quinazolin-2, 4-diona;
3—Amino-1-[(R)-3-((R)-1-amino—2—etoxietil)pirrolidin—l-il]—i—
ciclopropil-8-metil-1H-quinazolin-2,4-diona;
3-Amino-7-[(3R,48)-3-((R)-1-amino-2-etoxietil) -4-
metilpirrolidin—l-il]—1-ciclopropi1-6-f1;oro—8—metil-1H-

quinazolin-2, 4-diona;
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3-Amino-7-[ (3R, 45)-3- ( (R} ~1-amino-2-etoxietil) -4~
metilpirrolidin-1-il]-1-ciclopropil-8-metil~-1H-quinazolin-2,4-
diona;

3-Amino-7-[{{3R,48}-3-{(R})-1-amino-2-etoxietil)-4-
fluoropirrolidin-1-11]-1~ciclopropil-6-fluoro~-8-metil~1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 48)-3-((R)~1-amino-2-etoxietil)-4-
fluoropirrolidin-1-il]-l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Aamino-7-[(R)-4-((R)~-1-amino-2~etoxietil)-3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;
3-Amino-7-[{R})-4-({R}-1-amino-2-etoxietil}-3, 3-
dimetilpirrolidin-1-il)-l-ciclopropil-8-metil-l1H-quinazolin-
2,4-diona;

3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-etoxietil)-4-
metilpirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R)-3-((S)-1-amino-2-etoxietll)-4-
metilpirrolidin—l-il]-1-ciclopropi1—B-metil-1H—quinazol19—2,4-
diona;

3-Aamino-7-[ (3R,4R)~-3-((S)-1l-amino-2-etoxietlil) -4~
fluoropirrolidin-1-ilj-l1-ciclopropil-6-fluoro-8-metil~1H-

quinazolin-2,4-diona;
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3-Amino-7-[ (3R, 4R)~3- ( {S)-1-amino-2-etoxietil) -4~
fluoropirrolidin-1-il]-l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R)-3-((S)-1-amino-3-metoxipropil)pirrolidin-1-11}-~
l—giclopropi1-6-fluoro-ﬂ—metil-1H-quinazolin—2,4—diona;
3~-Amino-7-[ (R)-3-((S)-1-amino-3-metoxipropil) pirrolidin-1-il]-
l-clclopropil-B-metil-1H-quinazolin-2, 4-dicna;
3-Amino-7-[(3R,4S) -3~ ((S)-1l-amino-3-metoxipropil) -4-
metilpirrolidin-l-il]-l-ciclopropll-6-fluoro-8-metil-1H-
quinazolin-2,4-dicna;

3-Amino-7-[ (3R, 48)~-3-{(S)-1-amino-3-metoxipropil)-4-
metilpirrolidin-1-1l}-1-ciclopropil-B8-metil-1H-quinazolin-2,6 4~
diona;

3-Amino-7-[ (3R, 45} ~-3-((S)-1-amino~3-metoxipropil)-4-
fluoropirrolidin-1-ill-l-ciclopropil-6-£fluoro-8-metil-1H~
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 48)-3~((S)-1-amino-3-metoxipropil)-4-
fluoropirrolidin-l-il]-l-ciclopropil-8-metil-1H~quinazolin-
2,4-diona;

3-Amino-7-[ (R) -3-{(R) -1-amino-3-metoxipropil)pirrolidin-1-il]-
l-ciclopropil-6—fluoro—B-metili}H—quinazolin-2,4—diona;
3-Amino-7-[{R)=-3-{(R) -1l-amino-3-metoxipropil)pirrelidin-1-il]-

l-ciclopropil-8-metil-1H-quinazolin-2,4-diona;
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3-Amino-7-[ (3R, 4R) -3~ ( (R) ~1-amino-3-metoxipropil) -4~
metilpirrolidin-l-il]-1—ciclopropi1-6-fluoro-B-metil-lﬁ-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R} -3-{ {(R) -1-amino~-3-metoxipropil) -4-
met}lpirrolidin—l-il]—1—ciclopropil-B-metil—lH-quinazolin-2,4-
diona;

3-Amino-7-[ (3R, 4R)-3-((R)-1l-amino-3-metoxipropil)-4-
fluoropirrolidin-1-il]l-l-ciclopropil-6-fluoro-8-metil-1H~
quinazolin-~2,4-diona;

3-Amino-7-[ (3R, 4R)-3-( (R} -1-amino-3-metoxipropil)-4-
fluoropirrolidin-1-il]-l~ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

{ (R)-2-Amino-2-[ (R)~1-({3~amino-1-ciclopropil-6-fluoro-B-metil-
2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-
il]etil}urea;

{ (R)-2-Amino-2-[ (R)=1-(3-amino-l-ciclopropil-8-metil-2, 4-
dioxo-1,2,3,4-tetrahidrogquinazolin-7-il)pirrolidin-3-
il]Jetil}urea;

{(S)-2-Amino-2-[ (R)-1-(3-amino~1l-ciclopropil-6-fluoro-8-metil-
2, 4-dioxo-1, 2,3, 4-tetrahidroquinazolin-7-11)pirrolidin-3-
iljetil}urea;
{(SJ—Z—Amino—Z—[(R)—1—(3-amino-1—ciclopr;pil—8-metil-2,4-
dioxo-1, 2, 3, 4-tetrahidroquinazolin-7-il)pirrolidin-3-

il]etil}urea;
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{ (R) -~2-Amino-2-[ (3R, 45) -1- (3-amino-1-ciclopropil-6-fluoro-8-
metil-2, 4-dioxo-1, 2,3, 4-tetrahidroquinazolin-7-1i1)-4-
metilpirrolidin-3-iljetil}urea;
{(R)—Z—Amino—z—[(3R,4S)-1—(3—amino-1—ciclopropil-a—meti1—2,4—-
dio;o-l,2,3,4-tetrahidroquinazolin—?-il)-4—metilpirrolidin-3-
il]Jetil})urea;
{(S)-2-Amino-2-{ (3R, 4R)-1-(3-amino-1l~ciclopropil-6~fluoro-8-
metil-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)-4-
metilpirrolidin-3-illetil}urea;
{(S})-2-Amino-2-[ (3R, 4R)-1-(3-amino-1-ciclopropil-8-metil-2,4-
dioxo-1,2,3,4-teétrahidroquinazolin~7-il)-4-metilpirrolidin=-3-
il]Jetil})urea;
(2-Amino-2-[{1-(3-amino-l-ciclopropil-6-fluoro-8-metil-2, 4-
dioxo-1,2,3,4-tetrahidroquinazolin-7-11)-4-fluoropirrolidin-3-
ll]etil}urea;

{2-Amino-2-[ (1~ (3-amino-1-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-i1)-4-fluoropirrolidin-3-
il]etil}urea;

{2~-Amino-2-[(1- (3-amino~l=-ciclopropil~6~fluoro~8-metil-2,4-
dioxo—l,z,3,4-tetrahidfoquinazolin-?-11)-4,4—
dimetilpirrolidin-3-il)etil})urea;
{Z-Amino-z-[(1—(3-amino—1-ciclopropi1-8—;etil-2,4—dioxo—
1,2,3,4-tetrahidroquinazolin-7-il)-4,4-dimetilpirrolidin-3-

illetiljurea;
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3-Amino-7-[ (3R, 45) -3~ ((S)-1-aminoetil) -4~fluoropirrolidin-1-
il]-l-ciclopropil-6-fluoro-8-metoxi-1H~-quinazolin-2, 4-diona;
3-Amino-7-{{3R, 4S)-3-((S)-1-aminoetil)-4-fluoropirrolidin-1-
il]—l—ciciopropil-a-metoxi-1H—quinazolin-2,4-diona;
3—A@ino—7—[(3ﬂ,4a)—3-((R)—l—aminoetil)-4—fluoropirrolidin-1-
il]l-l-ciclopropil-6-fluoro-8-metoxi-1H~-quinazolin-2,4~diona;
3-Amino-7-{ (3R, 4R)-3-((R)-1-aminocetil)-4-fluoropirrolidin-1-
il]-l-ciclopropil-8-metoxi-1H-quinazolin-2,4-diona;
3-Amino-7-[(3R,48)~3~{=1-amino~l-metiletil)-4-
fluoropirrolidin-1-il}-1-ciclopropil-6-fluoro-8-metoxi~1H-
quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 48)-3-(-1-aminol-metiletil)-4-fluoropirrolidin-
1-il)}-1-ciclopropil-8-metoxi-l1H-quinazelin-2, 4-diona;
3-Aamino-7-( (3R, 4R} -3-(-1l-amino-l-metiletil)-4-
fluoropirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metoxi-~1H-
quinazolin-2,4-diona;
3-Amino-7-[{(3R,4R)-3-(-1l-amino-1-metiletil)-4-
fluoropirrolidin-1-il]-l~ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;
3—Amino-7-[(3R,4S)-3—((R)—l-amino-z-metoxietil)-4—.
fluoropirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona; '

3-Amino-7-[ (3R, 45)-3-{(R) -1-amino-2-metoxietll)-4-
fluoropirrolidin-1-il]-l-ciclopropil-8-metoxi-1H-quinazolin-

2,4-diona;
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3-Amino-7-[ (3R, 4R) -3-( (S} -1-amino-2-metoxietil) ~4-
fluoropirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metoxi-1H-
quinazelin-2, 4-diona;

3-Amino-7-[ (3R, 4R)-3-( (S} -1l-amino-2-metoxietil) -4~
fluoropirrolidin-1-il]-1-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R,48)~3-{(R)-1-amino-2-metoxietil)-4-
metilpirrolidin-1-ill-l-ciclopropil-6-fluoro—-8-metoxi-1H-
quinazolin-2,4{-diona;
3-Amino-7-[(3R,48)-3-((R)-l1l-amino-2-metoxietil)-4-
metilpirrolidin-=l-il]-1-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;
3-Amino-7-[(3R,4R)~-3-((S)-1-amino-2-metoxietil) -4-
metilpirrolidin-1-il]-l1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R)~-3-((S)-1l-amino-2-metoxietil)-4-
metilpirrolidin-1-il}-1-ciclopropil-8-metoxi~1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R)-4-((R) -1-amino-2-metoxietil) -3, 3-
dimetilpirrolidin—l-il]-1—ciclopropi1-6—f1uoro—8-m9toxi-1ﬂ-
quinazolin-2,4-diona; |
3—Amino—7-[(R)—4-((R)—l—amino-z-metoxietll)-3,3-
dimetilpirrolidin-i-il]-l~ciclopropil-8-metoxi-1H-quinazolin-

2,4-diona;
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3~Amino-7-[(R)-4-((S)-1-amino-2-metoxietil) -3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2, 4-diona;

3-Amino-7-[ (R) -4-((S)-1-amino-2-metoxietil) -3, 3-
dimetilpirrolidin-1-il1)-l1-ciclopropil-B8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R)-3-((R)-1-amino-2-fenoxietil)pirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metoxi-1H~quinazolin-2, 4-diona;
3-Amino-7-[ (R)-3-((R)~1-amino-2-fenoxietil)pirrolidin-1-il]-1-
clclopropil-8-metoxi-1lH-quinazolin-2,4-diona;
3-Amino-7—[(3R,¢S)-3-((R)-1—amino-2-fenoxietil)-4—
metilpirrolidin-1-1l1]-l-ciclopropil-6-fluoro-~8-metoxi-1H-
quinazolin-2,4-diona;

3-Amino-7-{ (3R, 48)-3-((R) -1-amino-2-fenoxietil)-4-
metilpirrolidin-1-il]-l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-( (3R, 48)-3-((R)-1-amino~2-fenoxietil)-4-
fluoropirrolidin-1-il)}-l1l-ciclopropil-6~-fluoro-8-metoxi-1H~
quinazolin-2, 4-diona;
3-nmino—7—[(3R,4S)—3-((R)—1—amino-2-fenoxietil)—4-‘
fluoropirrolidin-l-il]-1-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona; '

3-Amino-7-{ (R}-3-((S)-1l-amino-2-fenoxietil)pirrolidin-1-1il}-1-

ciclopropil-6-fluoro-8-metoxi-1lH-quinazolin-2,4-diona;



A

39

3—Amino-7-[(R)-3—((S)—1—amino—2—fenoxietil}pirrolidin-l-il]—1-
ciclopropil-8-metoxi-1H-quinazolin-2, 4~diona; |
3-Amino~7-[{3R,48)-3-({(S)-1-amino-2-fenoxietil) -4-
metilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2, 4-diona;

3-Amino-7~f (3R, 4S)-3-((S) ~1-amino-2-fenoxietil)-4-
metilpirrolidin-1-il1]-1-ciclopropil-8-metoxi~l1H-quinazolin-
2,4-diona;
3-Amino-7-[(3R,4S)-3-((S)~1-amino-2-fenoxietil)-4-
fluoropirrolidin-1-il}-l-ciclopropil-6-fluoro-8-metoxi-1H-
gquinazolin-2, 4-diona;
3-Amino-7-[{3R,4S)-3-((S)~1l-amino-2~fenoxietil)-4-
fluoropirrolidin-1-il}-l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R)-4~{ (R)-1-amino-2-fenoxietil) -3, 3-
dimetilpirrolidin-1-il]-l1-ciclopropil-6-fluoro~8-metoxi-~1H-
quinazolin-2,4-diona;

3-Amino~7-{ (R) -4~ ({R)~1l-amino-2-fenoxietil) -3, 3-
dimetilpirrolidin-l-il]-l-ciclopropil-8-metoxi-lH-quinazolin-
2,4-diona;

3-Amino-7-[(R)-4-((S)-1-amino-2-fenoxietil)-3, 3~
dimetilpirrolidin-l—il]-l-ciclopropil-S—Eluoro—B—metoxi—lH-

quinazolin-2, 4-diona;
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3-Amino-7-[ {R) -4-( (S) ~1-amino-2~-fenoxietil)-3, 3-
dimetilpirrolidin—l—il]—1—ciclopropil-s-metoxi-lH-quinazolin—
2,4-diona;
3-Amino=7~[(R)-4-((S)-1l-amino-2-etoxletil)pirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metoxi~1H-quinazolin-~2,4-diona;
3-Amino~-7-[(R)-4-((S)-1-amino-2-etoxietil)pirrolidin-1-i1]-~1-
ciclopropil-8-metoxi-1H~quinazolin-2, 4-diona;

3-Amino-7-[ (R)-3-((R)-1-amino-2-etoxietil)pirrolidin-1-il}-1-
clclopropil-6-fluoro-B-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-[ (R) -3~ ( (R)~1-amino-2-etoxietil)pirrolidin-1-i1]-1-
clclopropil-8-metoxi~lH-quinazolin-2,4-diona;
3-Amino-7-[{3R, 45)-3-( (R) -1l-amino-2-etoxietil)-4-
metilpirrolidin-1-il)}-l-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;
3—Amino—7—[(3R,4S)—3—(kR)-l—amino—2-etoxietil)-4—
metilpirrolidin-1-il]~l-ciclopropil~8-metoxi-l1H-quinazolin-
2,4-diona;

3-Amino-7-[{3R,45)-3-((R)-1-amino-2-etoxietil) -4~
fluoropirrolidin-l—il]—1-ciclopropil-S—fluoro-B-metoxi-lH;
quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 4S8)-3~-((R)-1l-amino-2-etoxlietil) -4~
fluoropirrolidin—l-il]-l-cicloﬁtopil-B-m;toxi-lH-quinazolin-

2,4-diona;
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3-Amino-7-[ {R)-4-( (R) ~1-amino-2-etoxietil)-3, 3-
dimetilpirrolidin-1-il}-l1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;
3-Amino-7-((R)-4-{(R)-1-amino-2-etoxietil} -3, 3~
dimetilpirrolidin-1-il]-l-ciclopropil-8-metoxi~1H-quinazolin-
2,4-diona;

3-Amino-7-~[ (3R, 4R)-3-{ (S) ~1-amino-2-etoxietil)-4-
metilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metoxi-1H-
_quinazolin—2,4-diona:

3-Amino-7-{ (3R, 4R)-3-(({S)~1-amino-2-etoxietil)-4-
metilpirrolidin-l-il]~l-ciclopropil-8-metoxi~lH-quinazolin-
2,4-diona;

3-Amino-7-[(3R,4R)-3-((S)-1-amino-~2-etoxietil)-4-
fluoropirrolidin-1-il]}-1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R) -3- ( (S) -1-amino-2-etoxietil)-4-
fluoropirrolidin-1-il]l-1l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R) ~3-((S)-1-amino-3-metoxipropil)pirrolidin-1-il]-
1-ciclopropil—G—fluoro—B-metoxi—lH—quinazolin-z,4—qionaj
3-Amino-7-[ (R)-3-((S)-1-amino~3-metoxipropil)pirrolidin-1-il1]-
l—ciclopropil—B-metoxi—lH—quinazolin—2,4;diona;

3-Amino-7-[ (3R, 45)-3-((S)-1-amino~-3-metoxipropil)-4-
metilpirrolidin-1-il)-1-ciclopropil-6-fluoro-8-metoxi-1H-

quinazolin-2,4-diona;
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3-Amino-7-[ (3R, 48) -3- ( (S) -1-amino-3-metoxipropil) -4-
metilpirrolidin-1-ilj-1-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona; .
3-Amino-7-[{3R,48)-3-((S)-1l-amino-3-metoxipropil)-4-
flgorOpirrolidin-l—il]—1-cidlopropil-G-fluoro-a-metoxi—lﬂ—
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4S)-3-((S)-1-amino-3-metoxipropil)-4-
fluoropirrolidin-1-il)-1-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R)-3-((R)-1-amino-3-metoxipropil)pirrolidin-1-il]-
l-ciclopropil-6=fluoro-8-metoxi-1H-quinazolin-2,4~-diona;
3-Amino-7-[{(R)=3-((R})-1l-amino-3-metoxipropil)pirreolidin-1-il]-
l-ciclopropil-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-[(3R,4R}-3-((R)-l-amino-3-metoxipropil) -4~
metilpirrolidin-l1-il]-l-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2, 4-diona;

3-Amino~7-[ (3R, 4R)-3-( (R)-1-amino-3-metoxipropil)-4-
metilpirrolidin-1-il]-l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3~Amino~7-{ (3R, 4R} -3-( (R} -1-amino-3-metoxipropil) -4-
fluoropirrolidin-1-il]-1l-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona; ’

3-Amino-7-[ (3R, 4R) -3~ ( (R) -1l-amino-3-metoxipropil) -4-
fluoropirrolidin-1-il]-1l-ciclopropil-8-metoxi-lH-quinazolin-

2,4-diona; -
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{ (R)~2-Amino-2-[ {R) -1~ (3-amino-1-ciclopropil-6~fluoro-8-
metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-
3-il]etiljurea;
{(R)-2-Amino-2-[(R)-1-(3-amino-l-ciclopropil-8-metoxi-2, 4~
diqfo-l,Z,3,4—tetrahidroquinazolin-?—i1)pirrolidin-3-
il]letil}urea;
{(S)-2-Amino-2-[(R)-1-(3-amino-l-ciclopropil-6-£fluoro-8-
metoxi-2,4-dioxo-1,2,3,4~tetrahidroquinazolin-7-il)pirrolidin-
3-il]etil}urea;

{ (§)=-2-Amino~2~-[(R)~1-(3-amino-l1l-ciclopropil-8-metoxi-2, 4-
dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-
1l]etil}urea;

{ (R)-2-Amino-2~-1(3R,4S)-1-(3~amino-1-ciclopropil-6-fluoro-B8-
metoxi—2,4-dioxo—1,2,3,ﬂ—tetrahidroquinazolin-?—il)—4—
metilpirrolidin-3-il}letil}urea;

{ (R)-2-Amino-2-( (3R, 4S)-1-(3-amino-1-ciclopropil-B-metoxi-2,4-
dioxo-1,2,3,4-tetrahidroquinazolin-7-11)-4-metilpirrolidin-3-
il)]etil)urea:;
{(S)-2-Amino—2—[(3R,4R)71-(3-amino-1—ciclopropi1-G-fluorq-a—
metoxi—z,4—dioxo-1,2,3,4—tetrahidroquinazolin-?-il)-4-
metilpirrolidin-3-il]letil}urea;
{(S)—Z—Amino-z—[(3R,4R)-1-(3-amino-1-ciéiopropil—B-metoxi-z,4—
dioxo-1,2,3,4-tetrahidroquinazélin-?-il)—4-metilpirrolidin-3—

illetil}lurea;
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{2-Amino—2—[(1-(3—amino-1-ciclopropil—G-flhoro-B-metoxi—é,4-
dioxoﬂ1,2,3,4-tetrahidroquinazolin-?—il)-4-fluoropirrolidin-3-
illetil)urea;
{Z—Amino—z—[(1—(3—amino—1—cic15propil-8—metoxi-2,4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-11)-4-fluoropirrolidin-3-
il]letil}urea;
{2-Amino-2-[(1-(3-amino-l-ciclopropil-6-fluoro-8-metoxi-2, 4~
dioxo-1,2,3,4-tetrahidroquinazolin-7-il) -4, 4-
dimetilpirrolidin-3-il]etil)jurea;

{2-Amino-2~-[ (1~ (3~amino-1l-cicloproplil-8-metoxi-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-il) -4, 4{-dimetilpirrolidin-3-
illetil)urea;
3~-Amino-7-[3-(l-aminoetil)-~4-fluoropirrolidin-1-i1]-1-
ciclopropil-B-metil-1H-pirido[4, 3-d]lpirimidin-2, 4-diona;
3-Amino-7-(3-(l1-amino-l-metiletil)-4~fluoropirrolidin-1-il]-1-
ciclopropil-8-metil~-l1H~pirido[4, 3-d]pirimidin-2, 4-diona;
3~-Amino-7-[3-(1~amino-2-metoxietil)-4~-fluoropirrolidin-1-il]-
l-ciclopropil-8-metil-1H-pirido|4,3-dlpirimidin-2, 4-diona;
3-Amino-7-[3—(l-amino—z-metoxietilq-4-metilpirrolidin-1-il]-1—
ciclopropil-B—metil—lH—pirido[4,3—d]pirimidin—2,4-giona;
3-Amino-7-{4-{1-amino—-2~-metoxietil)-3,3~dimetilpirrolidin-1-
il]—1—ciclopropil-e—metil-1H—pirido[4,3—&lpirimidin-2,4-diona;
3-Amino-7-[3-(l-amino-2-fenoxietil)-pirrolidin-1-11]-1-

ciclopropil-8-metil-1H-pirido[4,3-d]lpirimidin-2,4-diona;
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3-Amino-7-[3-(1-amino-2-fenoxietil)-4-metilpirrolidin-1-11]-1-
ciclopropil-8-metil-1H-pirido(4,3~-d]pirimidin-2, 4-diona;
3-Amino-7-[3-(1-amino-2-fenoxietil)-4-fluoropirrolidin-1-i1])-
l-ciclopropil-8-metil-1H~pirido[4, 3-d]pirimidin~2, 4-diona;
3-Amino-7-({4-(l-amino-2-fenoxietil) -3, 3-dimetilpirrolidin-1-
ill-l-ciclopropil-8-metil-1H-pirido[4,3-d]pirimidin-2,4-diona;
3-Amino-7-[3-({l1-amino-2-etoxietil)pirrolidin-1-il]-1-
ciclopropil-8-metil-1H-pirido[4,3-d]pirimidin-2,4-diona;
3-Amino~7-[3- (l1-amino-2-etoxietil) -4-metilpirrolidin-1-il]-1-
ciclopropil-8-metil-1H-pirido{4,3-d]pirimidin-2, 4-diona;
3-Amino-7-[3-(l-amino-2-etoxietil)-4-fluoropirrolidin-1-1il1])-1-
ciclopropil-8-metil-1H-pirido([4,3-d]pirimidin-2, 4-diona;
3-Amino-7-{3-(l-amino~2-etoxietil)-4, 4-dimetilpirrolidin-1-
i})~-1-ciclopropil-8-metil-1H-pirido[4, 3-d]pirimidin-2,4-diona;
3-Amino-7-[3-(1~amino-2-metoxipropil)pirrolidin-1-11]-1-~
ciclopropil-8-metil~1H-pirido(4,3-dlpirimidin-2, 4-diona;
3-Amino-7-[3-(1-amino-2-metoxipropil)-4-metilpirrolidin-1-il]-
1-¢ciclopropil-8-metil-1H-pirido[4,3-d]pirimidin-2,4-diona;
3-Amino-7-[3-(l-amino-2-metoxipropil)~4-fluoropirrolidin-1-

. il]-1—ciclopropil—8-metil—lH—pirido[4,3—d]pirimidip-2,4-diona:
{2-Amino-2-[1-(3~amino-l-ciclopropil-B8-metil-2, 4-dioxo-

1,2, 3, 4-tetrahidropirido(4, 3-d]pirimidin-7-11)pirrolidin-3-

illetilurea;
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{Z—Amino—z-[l—(3—amino-1-ciclopropi1—8—met11—2,4-dioxo-
1,2,3,4-tetrahidropirido(4, 3-dlpirimidin-7-il)-4-
metilpirrolidin-3-~il}letilurea;
{2-Amino-2-[1-(3-amino~l-ciclopropil-8-metil-2, 4~dioxo-
1,2,3,4-tetrahidropirido(4, 3-d]pirimidin-7-11)~-4-
fluoropirrolidin-3-iljetilurea:;
{2-Amino-2-[1~(3-amino-1l-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido(4,3-d]pirimidin-7-11)-4,4-
dimetilpirrolidin-3-illetilurea;
3-Amino~7-[3-(l-aminoetil)-4-fluoropirrolidin-1-il)-1-
ciclopropil-6-flruoro-8-metil-1H-pirido([3,2-d]pirimidin-2,4-
diona;

3-Amino-7-{3-(l-aminoetil)~-4-fluoropirrolidin-1-il1l]-1-
ciclopropil-8-metil-1H-pirido[3,2-d]pirimidin-2,4-diona;
3-Amino—7—[3—(1—amino-1-metiletil)-4-fluoropirrolidin—l-il]-1-_
ciclopropil-6-fluoro-8-metil-1H-pirido([3,2-d]lpirimidin-2,4~-
diona;
3-Amino-7-[3-(l-amino-l-metiletil)-4-fluoropirrolidin-1-i1]~1-
ciclopropil-8-metil-1H-pirido(3,2-d]pirimidin-2,4-diona;
3-Amino-1—[3-(1-amino-2-metoxietil)-4—fluoropirrol;din-1—il]-
l-ciclopropil~6-fluoro-8-metil-1H-pirido[3,2-dlpirimidin-2, 4~
diona; "
3-Amino-7-({3-(l-amino-2-metoxietil)-4-fluoropirrolidin-i-i1]~-

l1-ciclopropil-8-metil-1H-pirido[3,2~d]pirimidin-2, 4-diona;
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3—Amino—7—[3-(l—amino—z-metoxietil)—4-meti1pirrolidin—1—i11—1—
ciclopropil~6~fluoro~8-metil-1H-pirido([3,2-d)pirimidin-2, 4-
diona;
3-Amino-7-[3-(l-amino-2-metoxietil)-4-metilpirrolidin-1-11]-1-
ciclopropil—B-metil-IH-pirido[;,Z—d]pirimidin—Z,4—diona;
3—Amino-?-[4-tl-amino-z—metoxietil)—3,3-dimetilpirroliéin—1-
il]-1l-ciclopropil-6-fluoro-8-metil-1H~pirido([3,2-d]pirimidin-~
2,4-diona;
3-Amino-7-{4-(l-amino-2-metoxietil)~3,3-dimetilpirrolidin-1-
il]-1l-ciclopropil-8-metil-l1H-pirido[3,2~d]pirimidin-~2, 4-diona;
3-Amino-7-[3-(1l*amino-2-fenoxietil)pirrolidin-1-i1]1-1-
ciclopropil-6-fluoro-8-metil-1H-pilrido(3,2-d]pirimidin-2,4~
diona;

3-Aamino-7-[3~(1l-amino-2~fenoxietil)pirrolidin-1-il1]~1-
ciclopropil-8-metil-1H-pirido(3,2-d]lpirimidin-2,4-diona;
J-Amino-7-[3-(l-amino-2-fenoxietil)-4-metilpirrolidin-1-11}-1-
ciclopropil-6-fluoro-8-metil-1H~-piride[3,2-d]pirimidin-2,4-
diona;
3-Amino-7-[3-(l-amino-2-fenoxletil)-4-metilpirrolidin-1-11}-1-
ciclopropil-8-metil-1H-pirido[3,2-dlpirimidin-2,4-diona;
3-Amino~7-{3-(l-amino-2-fenoxietil)-4-fluoropirrolidin-1-il)-
1—ciclopropil-G—fluoro—ﬁ-metil—lH-pirido}3,2—dlpirimidin—2,4—
diona;
3-Amino-7-[3-(l-amino-2~fenoxietil)-4-fluoropirrolidin-1-il]-

l-ciclopropil-8-metil-1H-pirido(3,2-d]pirimidin-2,4-diona;
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3~-Amino-7-[4- (1-amino-2-fenoxietil) -3, 3~-dimetilpirrolidin-1-
il}-1-ciclopropil-6-fluoro-8-metil-1H-pirido(3,2-d]lpirimidin-
2,4-diona;
3-Amino-7~[4~(1-amino-2-fenoxietil)-3,3-dimetilpirrolidin-1-
il]-l-ciclopropil-8-metil-1H-pirido[3,2-d]pirimidin-2, 4-diona;
3-Amino-7-[3-(1l-amino-2~etoxietil)pirrolidin-1-i1}-~1-
ciclopropil-6-fluoro-8-metil-1H~pirido(3,2-dlpirimidin~2,4-
diona;

3-Amino-7-[3-(l-amino~2-etoxietil)pirrolidin-1-11}-1-
clclopropil-8-metil-1H-pirido{3,2-d}pirimidin-2,4-diona;
3-Amino—7—[3—(1-amino—2—etoxie;il)—4—metilpirrolidin-1-il]-1-
ciclopropil-6-fluoro~8-metil~1H-pirido([3,2-d]pirimidin-2,4-
diona;
3-Amino-7-[3-(l-amino-2-etoxietil)-4-metilpirrolidin-1-11]1-1-
ciclopropil-8-metil-1H-pirido[3,2-d)pirimidin-2, 4-diona;
3-Amino-7-[3-(l-amino-2-etoxietil)-4-fluoropirrolidin-1-i1]-1-
ciclopropil-6-fluoro-8-metil-1H-piridof3,2-d)pirimidin-2, 4-
diona;
3-Amino-7-[3-(l1~-amino-2-etoxletil)-4-fluoropirrolidin-1-11]-1-
ciclopropil-a-metil-lH—pirido[3,2-d]pir1mid1n-2,4-§iona;
3-Amino-7-[3-(l-amino-2-etoxietil)-4,4~-dimetilpirrolidin-1-
11]-l-ciclopropil—G-fluoro—s—metil-lH-pi;ido[3,2—d]pirim1din-
2,4-diona;
3-Amino~7-[3-(1-amino-2-etoxietil)-4,4~-dimetilpirrolidin-1-

il)-1-ciclopropil-8-metil-1H-pirido([3,2-d]pirimidin-2,4-diona;
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3—hmino-1-[3-(l—umlno—z—muLuxlpropll)plrrdlidin-l-il]-l—
ciclopropil-6-fluoro-8-metil-1H-pirido[3, 2-d]lpirimidin-2,4-
diona;
3-Amino-7-[3-(l-amino-2-metoxipropil)pirrolidin-1-il]-1-
ciclopropil-8-metil-1H-pirido(3,2-d]pirimidin-2, 4-diona;
3-Amino-7-[3-(l-amino~-2-metoxipropil)~4-metilpirrolidin-1-1i1]-
l-ciclopropil-6-fluoro-8-metil-1H-pirido(3,2~-d)pirimidin-2,4-
diona; .
3-Amino-7-[3-(1-amino-2-metoxipropil)-4-metilpirrolidin-1-il]~-
l-ciclopropil-8-metil~-1H-pirido{3,2~d)pirimidin-2, 4-diona;
3-Amino-7-(3-({l~-amino-2-metoxipropil)4-fluoropirrolidin-1-11]-
1—ciclopropil-6-f1uo;o-8—metil-lH-pirido{3,2—d]pirimidin-2,4—
diona;
3-Amino~7~[3~{1l~amino-2-metoxipropil)-4-£fluoropirrolidin-1-
il}-1-ciclopropil-8-metil-1H-pirido[3,2-d]pirimidin-2, 4~-diona;
{2-Amino-2-f1-(3-amino~1l-ciclopropil-6~fluoro-8-metil-2, 4~
dioxo-1,2,3,4-tetrahidropirido(3,2-d)pirimidin-7-
il)pirrolidin-3~il]etilurea;
{2-Amino-2-~[1l-(3-amino~l-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido(3,2-d]pirimidin-7-il)pirrolidin-3-
il]letilurea;
l2-Amino—2-[1-(3—amino—l-ciclopropil-S-Eiuoro-a-metil-z,4—
dioxo-1,2, 3, 4-tetrahidropirido(3,2-d)pirimidin-7-il)-4-

metilpirrolidin-3-il]etilurea;
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{2-Amino-2-[1-(3-amino-1-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido(3,2-d]plirimidin-7-11)-4-
metilpirrolidin-3-illetilurea;
{2-Amino~-2-[1-(3~-amino-l-ciclopropil-6-fluoro-8-metil-2, 4~
dioxo-1,2,3,4-tetrahidropirido[3,2-d]pirimidin-7-11) -4~
fluoropirrolidin-3-illetilurea;
{2-Amino-2-[1l-(3-amino-l1-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido(3,2-d]pirimidin-7-il)-4-
fluoropirrolidin-3-illetilurea;
{2-Amino-2~{l-{3-amino-l-ciclopropil-6-fluoro-8-metil-2, 4~
dioxo—1,2,3,4—tetrahidropiridof3,2—d]pirimidin—7—il)-4,4-
dimetilpirrolidin-3-iljetilurea;
{2-Amino-2-(1-(3-amino-l-ciclopropil-8-metil-2, {-dioxo-
1l,2,3,4-tetrahidropirido(3,2~d)pirimidin-7-11)-4, 4-
dimetilpirrolidin-3-il]etilurea;
3-Amino-7-(3~aminometilfenil)-8-cloro-l-ciclopropil-6-£fluoro-
1H-quinazolin-2, 4-diona:;
3-Amino-7-(3-aminometilfenil)-8-metil-l1-ciclopropil-6-fluoro-
l1H-quinazolin-2, 4-diona:
3-Amino-7-{3~aminocmetilfenil)-8-metoxi-l-ciclopropil-6-fluoro~-
l1H-quinazolin-2,4-diona;
3—Amino-7-(3-aminometilfenil)—B—cloro-l-éic10pr0pil-1H—
quinazolin-2,4-diona;
3-Amino-7-(3-aminometilfenil)-8-metil-l-ciclopropil-1H-

quinazolin-2, 4-diona;
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3-&mino-7-i3-aminometilfenll)-8—metoxi—l—éiclopropil—lﬂ-
quinazolin-2, 4~diona;
3-Amino~7-(2-aminometiltiazol-4-il)-8-cloro~1-ciclopropil-6-
fluoro-lH-quinazolin-2, 4-dicna;
3-Amino-7—(2—aminometiltiazol—4—il)—9—metil-l-cicloproéil-s-
fluoro-lH-quinazolin-2, 4-diona;
3-Amino-7~-(2-aminometiltiazol-4-il)-8-metoxi-1-ciclopropil-6-
fluoro-l1H-quinazolin-2, 4-diona;
3—Amino—7—(2—aminometiltiazol—i—il)-B-cloro-l-ciclopropil-lH-
quinazolin-2, 4-diona;

3-Amino-7- (2-aminometiltiazol-4-il)~8-metil-1-ciclopropil-1H-
quinazolin-2, 4-dicna;
3-Amino-7-{2-aminometiltiazol-4-1l1)-8-metoxi-l1-ciclopropil~1H~
quinazolin-2, 4-diona;
3-Amino-7-[2-(l-aminocetil)tiazol-4-il]~-B-cloro-l-ciclopropil-
6-fluoro-lH-quinazolin-2, 4-diona;
3-Amino-7-[2-(l-aminoetil)tiazol-4-i1]-8-metil-l-ciclopropil~
6-fluoro-lH-quinazolin-2, 4-diona;
3-Amino-7-[2-(1-aminoetil)tiazol~4~il]-8-metoxi~1l-ciclopropil-
6-fluoro-1H-quinazolin-2,4-diona;
3-Amino-7-[2-(l-amincetil)tiazol-4-il]-8-cloro-1-ciclopropil-
l1H-quinazolin-2, 4-diona; _
3-Amino-7-[2-(l1~amincetil)}tiazol-4-il]-8-metil-1-ciclopropil-

lH-quinazolin-2, 4-diona;
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3-Amino-7—[2—(l-aminoetil)tiazol-d—il]—S-ﬁétoxi-l—ciclopropil-
1H-quinazolin-2, 4-diona;
3-Amino-7-(5-aminometiltiofen—3—11)—8-cloro-l—ciclopropil-s-
fluoro-lH-quinazolin-2,4~diona;
3-§yino-7—(5—aminometiltiofen-3—il)—a-metil—l-ciclopropil—s-
fluoro-1H-quinazolin-2, 4~diona;
3-Amino-7-(5-aminometiltiofen-3-il)-8-metoxi-1-ciclopropil-6-
fluoro-1H-quinazolin-2, 4~diona;
3-Amino~7-(5-aminometiltiofen-3-il)-8~cloro-1l-ciclopropil-1H~
quinazolin-2, 4-diona;
3-Amino-7-(5-aminometiltiofen-3-il)-8-metil-l-ciclopropil~1H-
quinazolin-2, 4-diona;
3-Amino-7-(5-aminometiltiofen-3-il)-8-metoxi-l1l-ciclopropil-1H-
quinazolin-2,4-diona; -

3-Amino-7-(4-aminometil-3, 3-difluoropirrolidin-1-il)-8-cloro~
}-ciclopropi1-6-f1uoro-1H-quinazolin-2,4-diona;
3-Amino-7-(4-aminometil-3, 3-difluoropirrolidin-1-il) ~-8-metil-
l-ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-(4-aminometil-3, 3-difluoropirrolidin-1-il)-8-metoxi-
l-ciclopropil-6-fluoro-1H-quinazolin-2,4-diona;
3~-Amino-7-(4-aminometil-3, 3-difluoropirrolidin-1-il)-8-cloro-
1—ciclopropil-1H-quinaz$1in-2,4-diona; )
3-Amino-7-(4-aminometil-3, 3-difluoropirrolidin-1-il)-8-metil-

l-ciclopropil-1H-quinazolin-2, 4-diona;
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3-Amino—7-(4—aminometi1-3,3—difluoropirrol&din-l-il)—B-metoxi-
l-ciclopropil-1H-quinazolin-2, 4-diona;
3-Amino-7-(4—(1—aminoetil}-3,3—difluoropirrolidin-l-il)-8-
cloro-l-ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino~7- (4~ (1-aminoetil) -3, 3-difluoropirrolidin-1~11)-8-
metil-l-ciclopropil-6-fluoro-1H~quinazolin-2,4-diona;
3-Amino~-7-(4-{(l-aminoetil)~3, 3-difluoropirrolidin-1-i1)-8-
metoxi~-l-ciclopropil-6-fluoro-1H~quinazolin-2, 4-diona;
3-Amino~7-(4-(l1-aminoetil)-3, 3-difluoropirrolidin-1-il)-8-
cloro-l-ciclopropil-1H-quinazolin-2, 4-diona;
3-Amino-7-(4-(l-aminocetil) -3, 3-difluoropirrolidin-1-il)-8-
metil-l—ciclopropil—lﬂ-quinazoiin—z,4—diona;

3-Amino-7- (4~ (1l-aminoetil) -3, 3-difluoropirrolidin-1-11)-8-
metoxi~-l-ciclopropil-lH-quinazolin-2,4-diona;
3-Amino-7-(4-(l-amino-l-metiletil)-3,3-difluoropirrolidin-1-
il)-8-cloro-l-ciclopropil-6-fluoro-lH-quinazolin-2,4~diona;
3-Amino-7-(4-(l-amino-1-metiletil) -3, 3-difluoropirrolidin-1-
11)-8-metil-1l-ciclopropil-6-fluoro-lH-quinazolin-2,4-diona;
3-Amino-7-(4-(l-amino-l-metiletil) -3, 3-difluoropirrolidin-1-
il)-8~metoxi-l1-ciclopropil-6~fluoro-lH-quinazolin-2, 4-diona;
3-Amino-7-(4-(l1-amino-1-metiletil)-3, 3-difluoropirrolidin-l-
il)—8-cloro—1—ciclopropil—1H—quinazolin-é,4-diona;
3-Amino-7-(4-{l1-amino-1-metiletil)-3,3-difluoropirrolidin-1-

il)-8-metil~l-ciclopropil-l1H-guinazolin-2,4-diona;
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3-Amino—7—(4—(1-amino—1—metiletil)-3,3—dif1uoropirrolidin-1—
il)-8-metoxi-l-ciclopropil-l1H-quinazolin-~2,4~diona;
3-Amino—7-(3—(l—aqinoetil)pirrolidin—l-il)-1-ciclopropi1—6-
fluoro-5,8-dimetil-1H-quinazolin-2, 4-diona;

3-Amino-7- (3~ (l~aminoetil)pirrolidin-1-il)-1l-ciclopropil-5, 8-
dimetil-l1H-quinazolin-2,4-diona:;
3-Amino-7-(3-(l-aminoetil)pirrolidin-1-il)-1l-ciclopropil-6~
fluoro-8-metoxi-5-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-(l-aminoetil)pirrolidin-1-il)-1-ciclopropil-~8-
metoxi-5-metil-1H-quinazolin-2,4~diona;
3,8-Diamino-7-[3-(l-aminoetil)pirrolidin-1-il]-1-ciclopropil-
6~fluoro-5-metil-1H-quinazolin-2, 4-diona; vy
3,8-Diamino-7-[3-(l1-aminoetil)pirrolidin-i-il]-~l-ciclopropil-~

S5-metil~-1H-quinazolin-2, 4-diona.

Otra realizacién de la invencién es una composicién
farmacéutica que comprende un compuesto de la Férmula I junto
con un excipiente, portador, o diluyente. Las composiciones
preferidas tienen un compuesto de las F6rmulas II, III, IV, V,
VI, o VII diluido con un excipiente, portador ¢ diluyente.

Aln otra reallzacién de la invencién eseun método para tratar
infecciones bacterianas en mamiferos, que comprende
administrar wuna cantidad efectiva antibacteriana de un

compuesto de la Férmula I. Los métodos preferidos comprenden
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administrar un compuesto de las Férmulas iI, Iy, 1v, Vv, VI, ©

VII.

Otra realizacién es un método para prevenir o eliminar el
crecimiento bacteriano en superficies, que comprende aplicar a
la superficie una cantidad efectiva antibacteriana de un

compuesto de las Férmulas I-VII,
DESCRIPCION DETALLADA

Todas las referencias citadas aqui, incluidas las patentes, se

incorporan aqui como referencia.

Los términos usados en esta memorlia descriptiva y en las
reivindicaciones anexas tienen los siguientes significados. El

término “halo” significa cloro, bromo, flior y yodo.

El términe “alquilo” significa un radical de hidrocarburo
recto o ramificado que tiene de 1 a 12 dtomes de carbono e
incluye, por ejemplo, metilo, etilo, n-propilo, igopropilo, n-
butilo, sec-butilo, isobutilo, terc-butilo, n-pentilo, n-
hexilo, n-heptilo, n-octilo, 2-i§6propilheptilo, 3-n-

butiloectilo, n-nonilo, n-decile, undecilo, y dodecilo.
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Los grupos alquilc preferidos son alquilé de C;-C¢ tales como

metilo, isopropilo, neopentilo, y l-metilpentilo.

El término “alquenilo de C;-C13” significa un radical de
hidrocarburo recto o ramificado que tiene de 1 a 3 uniones
dobles. Los ejemplos incluyen etenilo, 2-propen-1-ilo, 1,3-
butadien-1-ilo, 3-hexen-l-ilo, 5-octen-2-ilo, 2-isopropil-3,5-
octadien-1-ilo, cis-3-hexen-1l-ilo, y trans-2-heptenl-ilo. Los
grupos alquenilo preferidos incluyen los alquenilos de C2-Cg
tales como etenilo, 2-propen-l-ilo, 2-buten-l1l-ilo, y 3-penten-

1-ilo.

El término “alquinilo de C2-C;2” significa un radical de
hidrocarburo recto o ramificado gque tiene 1 a 3 uniones
triples. Los ejemplos incluyen etinilo, propinilo, 3-butin-1-
ilo, 4-hexin-1-ilo, 5-octin-3-ilo, 4,6~-octadiin-1-ilo, 4-
decin-1l-ilo y 1,1l-dimetil-5-decin-1-ilo. Los grupos alquinilo
preferidos son los alquinilos de Cy-Cg¢ tales como etinilo,
propinilo, 3-butin-1-ilo, y 5-hexin-1l-1ilo.

Los grupos alquilo alguenilo y alquinilo pueden ser
sustituidos con 1 a 3 grupos selecclonados de halo, hidroxi,
ciano, alcoxi de C;-Cg, nitro, amino, alquilamino de C;-Cg¢,

dialquilamino de C;-Cs, <carboxi, alcoxicarbonilo de C;-Cg,

aminocarbonilo, halo, dihalo Y trihalometilo, tiol,
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alquilsulfanilo, alquilsulfinilo, y Eminosulfonilo. Los

vjemplos de grupos alquilo sustituido incluyen Fluorometilo,

tribromometilo, hidroximetilo, 3-metoxipropilo, 3-
carboxipentilo, 3, 5-dibromo-6-aminocarbonildecilo, y 4~
etilsulliniloctilo. Loy ejemplos de grupos alquenilo

sustituido incluyen 2-bromoetenilo, l-amino-2-propen-l-ilo, 3-
hiroxipent-2-en-1l-ilo, 4-metoxicarbonil-hex-2-en-1-ilo, y 2-
nitro-3-bromo-4-yodo-oct-5-en-1-ilo. Grupos alquinilo
sustituido tipicos incluyen 2-hidroxietinilo, 3-dimetilamino-
hex-5-in-1-ilo, y 2-ciano-hept-3-in-1l-ilo.

El término “cicleocalquilo” significa un anillo de hidrocarburo
que contiene de 3 a 12 Atomos de carbono, por ejemplo,
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo,
decalinilo, norpinanilo, y adamantilo. Cuando es posibie, el
grupo cicloalquilo puede contener uniones dobles, por ejemplo,
3-ciclohexen-1-ilo. El1 anille de cicloalquilo puede ser no
sustituido o sustituido por 1-a 3 sustituyentes seleccionados
de alquilo, alcoxi, tiocalcoxi, hyidroxi, tiol, nitro,
halégeno, amino, alquil y dialquilamino, formilo, carboxilo,
CN, -NH-CO-R‘, -CO-NHR’, -COzR’, ~COR’, arilo o heteroarilo, en
donde alquilo, arilo vy heteroariio son lo definido
anteriormente. Los ejemplos de grupos cicloalquilo sustituido

incluyen fluorociclopreopilo, 2-yodociclobutilo, 2,3-
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dimetilciclopentilo, 2,2-dimetoxiciclohexilo, y 3-

fenilciclopentilo.

El término ‘“heterociclico” significa un sistema de anillo
ciclico o biciclico fusionado o policiclico que tiene de 3 a
12 Atomos del anillo, donde 1 a 5 son heteroAtomos
seleccionados de N, O y S. Los grupes heterociclicos pueden
ger sustituidos con 1 a 3 de los sustituyentes enumerados
anteriormente para los grupos cicloalquilo. Los ejemplos de
grupos heterociclicos incluyen éteres ciclicos (oxiranos)
tales como oéxido de etileno, tetrahidrofurano, dioxano, vy
éteres ciclicos sustituidos, en donde los sustituyentes son
aquellos descriptos anteriormente para los grupos alquilo y
cicloalquilo. Los éteres ciclicos sustituidos tipicos incluyen
6xido de propileno, feniloxirano (éxido de estireno), cis-2-
buten-éxido {2,3-dimetiloxirano), 3-clorotetrahidrofurano,
2,6-dimetil-1l,4-dioxano, y similares. Los heterociclos que
contienen nitrégeno son grupos tales como pirrolidina,
piperidina, piperazina, tetrahidrotriazina, tetrahidropirazol,
y grupos sustituidos tales como 3-aminopirrolidina, 4-
metilpiperazin-1l-ilo, y similares. Los heterociclos que
contienen azufre tipicos incluyen tetréhidrotiofeno, dihidro-
1,3-tiol-2-ilo, y hexahidrotiofen-4-ilo. Otros heterociclos
empleados comiinmente inéluyen dihidro-oxatiol=-4-ilo,

tetrahidro-oxazolilo, tetrahidro-oxadiazolilo, tertrahidro-
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dioxazolilo, tetrahidro-oxatiazolilo, ' hexahidrotriazinilo,
tetrahidro-oxazinilo, morfolinilo, tiomorfolinilo,

tetrahidropirimidinilo, dioxolinilo, octahidrobenzofuranilo,
octahidrobencimidazolilo, y octahidrobenzotliazolilo. Para los
heterociclos que contienen azufre, los heterociclos con azufre
oxidado que contienen grupos SO o SO; también estdn incluidos.
Los ejemplos incluyen las formas de sulféxido y sulfona del
tetrahidrotiofeno.

El término ™“arllo” significa un anille aromdtico ciclico o
policiclico que tiene de 5 a 12 &tomos de carbono, y gue €S no

auatituido o - apatiteids o bty i e 1ise, 1N

sustituyentes citados anteriormente para alguilo, alquenilo y
alquinilo. Los ejemplos de grupos arilo incluyen fenilo, 2,6-
diclorofenilo, 3-metoxifenilo, naftilo, 4-tionaftilo,
tetralinilo, antracinilo, - fenantrenilo, benzonaftenilo,
fluorenilo, 2-acetamidofluoren-9-ilo, y 4'-bromobifenilo.

El término “heteroarilo” significa un sistema de anillo
ciclico o peliciclico aromdtico que tiene de 1 a 4
heteroAdtomos selecciocnados de N, O y S. Los grupos heterocarilo
tipicos incluyen 2- o 3-tienilo, 2- o 3-furanilo, 2- o 3-

pirrolilo, 2-, 4-, o 5-imidazolilo, 3-, 4- o 5-pirazolilo, 2-,

-

4- o 5-tiazolilo, 3-, 4- o b5-isotiazolilo, 2-, 4- o 5-
oxazolilo, 3-, 4- o 5-isoxazolilo, 3- o 5—1,2,4-triazoiilo, q-
o 5-1,2,3-triazolilo, tetrazolilo, 2-, 3- o 4-piridinilo, 3-,

4- o 5-piridazinilo, 2-pirazinilo, 2-, 4- o 5-pirimidinilo,

&\
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2-, 3-, 4-, 5-, 6-, 7-, u B-quinolinilo, 1-, 3-, 4-, 5-, 6-,
7- u B-isoquinolinilo, 2-, 3-, 4-, 5-, 6=, © 7-indolilo, 2-,
3-, 4-, 5-, 6-, o 7-benzolbltienilo, 2-, 4-, 5-, 6-, o 7-
benzoxazolilo, 2-, 4-, 5-, 6-, o 7-bencimidazolilo, 2-, 4-,
5-, 6-, o 7-benzotiazolilo. Los grupos heteroarilo pueden ser
no sustituidos o sustituldos por 1 a 3 sustituyentes
seleccionados de aquellos descriptos anteriormente para
alquilo, alquenilo, y alquinilo, por ejemplo, cianotienilo y
formilpirrolilo.

Los anillos heterociclicos fusionados aromAticos preferidos de
8 a 10 Atomes incluyen en forma no taxativa 2-, 3-, 4-, 5-, 6-
’ 7- 1w B-quinolinilo, 1-, 3-, 4-, 5-, 6-, 7- u B8-
isoquinolinilo, 2-, 3-, 4-, 5-, 6- o 7-indolilo, 2-, 3-, 4-,
5-, 6-, o 7-benzolbltienilo, 2-, 4-, 5-, 6- o 7-benzcxazolilo,
2-, 4-, 5-, 6- o 7T-bencimidazolilo, 2-, 4-, 5-, 6- o 17-
benzotiazolilo.

L.os compuestos preferlidos de la invencidn tienen la Formula I
an donde.Rq es un grupo heterociclico o heterocarilo tal como

aquellos descriptos anteriormente. Tales grupos heterociclicos

“ app P
o heteroarilo son denominados aqui genéricamente como <jy "
Otros ejemplos de heterociclos, heterociclos fusionados vy
grupos heteroarilo tipicos que son preferidos como

sustituyentes de R; se enumeran a continuacién en la Tabla A.
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Los grupos precedentes son especialmente preferidos como
cadenas laterales de R; en el sistema de anillo de quinazolina.

Los heterocicles y grupos heterocarilo tales como aquellos
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representados anteriormente son conocidos en el arte de las
quinolinas y son preferidos por los métodos de la bibliografia
tales como J. Med. Chem., 1992;35:1764; J. Med. Chenm.,
1996;39:3070; Synlett., 1996:1097; Yy J. Med. Chenm.,
1986;29:445. Cualquiera de las aminas primarias o secundarias
mostrada como sustituyentes en los grupos heteroarilo o
heterociclico pueden ser sustituidas por alquilo, tal como

metilo, etilo, isopropilo y similares.

Algunos de los compuestos de la Férmula I son capaces de
formar sales de adicidén acidas y/o basicas farmacéuticamente
aceptables. La totalidad de estas formas estdn dentro del
alcance de la presente invencién y se preparan mediante
métodos reconocidos del arte. Por ejemplo, una sal de adicién
4cida se prepara poniendo a la forma de base 1libre del
compuesto de 1la invencién en contacto c¢on wuna cantidad
suficiente del &cido deseado para producir la sal en la forma
convencional. Las sales de adicién 4&cidas farmacéuticamente
aceptables de los compuestos de la Férmula I incluyeﬁ sales
derivadas de &cidos inorganicos tales como Acido clorhidrico,
nitrico, fosférico, sulfarico, bromhidrico, yodhidrico,
fluorhidrico, fosforoso, vy aimilares: asi como las sales
derivadas de A4cidos orgédnicos, tales como 4&cidos mono vy

dicarboxilicos alifaticos, acidos alcanoicos fenil-

sustituidos, &cidos hidroxi alcancicos, é&cidos alcanodioicos,
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Adcidos aromiticos, Aacidos sulfénicos alifaticos y aromaticos,
etc. Tales sales incluyen entonces sulfato, pirosulfato,
bisulfato, sulfito, bisulfito, nitrato, fosfato,
monohidrogenfosfato, dihidrogenfosfato, metafosfato,
pirofosfato, acetato, trifluorocacetato, propionato, caprilato,
isobutirato, oxalato, malonato, succinato, suberato, sebacato,
fumarato, maleato, mandelato, benzoato, clorobenzoato,
metilbenzoato, dinitrobenzoato, ftalato, bencensulfonato,
toluensulfonato, fenilacetato, citrato, lactato, tartrato,
' metanosulfonato, y similares. También estdn contempladas las
sales de aminodcidos tales comoc arginato y similares, asi como
gluconato y galacturonato. Todas estas sales se preparan
facilmente, por ejemplo, comoc lo describe Berge S.M. et al,
“Sales Farmacéutica”, Journal éf Pharmaceutical Science,

1977;66:1-19.

Las sales de adicién bdésicas farmacéuticamente aceptables se
forman con metales o aminas, tales como metales alcalinos o
alcalinotérreos o aminas orgdnicas, cuando los compuestos de
la Férmula I tienen un grupo Acido tal como carboxi. Las sales
de adicién basicas de compuestos de la invencién é&cldos se
preparan poniendo en contacto a la foéﬁa de &cido libre con
una cantidad suficiente de la base deseada para producir la
sal en la forma convencional. Las base tipicas incluyen

hidréxido de sodio, 6xido de calcio, dietilamina, piridina.
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Los ejemplos de metales usados como ‘cationes son sodio,
potasio, magnesio, calcio y similares. Los ejemplos de aminas
adecuadas son N,N’ -dibenciletilendiamina, cloroprocaina,
colina, dietanocamina, diciclohexilamina, etilendiamina, N-
metilglucamina, y procaina (ver, por ejemplo, Berge S.M.,

arriba, 1977).

Ciertos compuesteos de la presente invencidn pueden existir en
formas no solvatadas asi como formas solvatadas, que incluyen
las formas hidratradas. En general, las formas solvatadas, que
incluyen las formas hidratadas, son equivalentes a las formas
no solvatadas y estan contempladas dentro del alcance de la

presente invencién.

Ciertos compuestos de la presente invencié4n poseen uno o mis
centros quirales. Cada centro puede existir en la
configuracién R o S. La presente invenciédn incluye todas las
formas diasteroméricas, enantioméricas y epiméricas, asi como
las mezclas apropiadas de ellas. Ademéds, los compuestos de la
presente invencién pueden existir como isémeros geométricos.
La presente invencién incluye todos los cis, trans, sin, anti,
entgegen (E) y zusammen (Z) isdmeros, ési como las mezclas de
ellos.

Las estructuras de compuestos representatives de la invencién

se muestran en la Tabla 1:
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TABLA 1

cY
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TABLA 1 (cont.)

CH,CNH
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TABLA 1 (cont.)

NH2
CH;0 _NH,
CH, /IL :
CH A/\N 0
3/N\'/' ] '

OH

Los compuestos de la Férmula I pueden prepararse utilizando
una metodologia de sintesis estandar conocida para 1los
expertos en el arte de la quimica orgdnica. Muchos de los
compuestos tienen grupos funcionales reactivos que
generalmente es necesario derivar con un grupo protector para
impedir reacciones colaterales no deseadas. Por ejemplo, los
grupos funcionales tales como alcoholes, grupos &cidos vy
aminas generalmente son protegidos mientras se realiza una
reaccién en un sitio diferente de la molécula, y luego el
grupce protector es removido siguiendo la transformacién
guimica deseada. El uso de tales grupos protectores es
estidndar en la sintesis de la quimica orgdnica, como se
describe, por ejemplo en T.W. Green y P.G. Wuts, Grupos
Protectores en la Sintesis Orgdnica, 2" edicién, Ciludad de

Nueva York: John Wiley & Sons, 1991. Por 1lo tante, por
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ejemplo, los grupos protectores tales "como los siguientes
pueden ser utilizados para proteger grupos amino, hidroxilo y
otros grupos adecuados de reactividad relacionada: grupos
acilo carboxilico, tales como formilo, acetilo,
trifluoroacetilo; grupos  alcoxicarbonilo, tales como
etoxicarbonilo, t-butoxicarbonilo {BOC), B.B.p-
tricloroetoxicarbonilo (TCEC), [~yodoetoxicarbonilo; grupos
ariloxicarbonilo, tales como benciloxicarbenilo, p-
metoxibenciloxicarbonilo, fenoxicarbonilo; grupos trialquil
sililo, tales como trimetilsililo y t-butildimetilsililo
(TBDMS); vy grhpos tales como tritilo, tetrahidrepiranilo,
viniloxicarbonilo, o-nitrofenilsulfenilo, difenilfosfinilo, p-
toluensulfonilo, y bencilo pueden todos ser utilizados. El
grupo protector puede ser removido, después de la finalizacién
de la reaccién sintética en cuestién, mediante procedimientos
conocidos para los expertos en el arte. Por ejemplo, un grupo
BOC puede ser removido mediante acidélisis, un grupo tritilo
mediante acidélisis ¢ hidrogenblisis, TBDMS mediante el
tratamiento con iones de fluoruro, y TCEC mediante el

tratamiento con zinc.

Las ilustraciones de preparaciones tipicas de compuestos de la
presente invencién que tienen la Férmula I se muestran en los

Esquemas 1-22., Las cadenas laterales heterociclicas vy
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aromAticas tlipicas definidas por R; en la Férmula I se preparan
como se describe en los Esquemas Al-A8. La totalidad de las 3-
aminoquinazolin-2,4-dionas de la invencién pueden prepararse a
partir de materiales iniciales de 4cido benzoico sustituido
ap;opiadamente. Los grupos protectores (citados en los
esquemas como “Pro”) pueden usarse cuando sea apropiado en
muchos de los esquemas. Aunque se indica especificamente en
ciertos esquemas, el usc y elecclédn apropiada de grupos
protectores es conocido por los expertos en el arte, y no se
limita a las ilustraciones —especificas que se muestran a
continvacién. También se debe entender que tales grupos
protectores no solamente sirven para proteger quimicamente los
sitios reactivos, sino que también mejoran la solubilidad o
cambian de otro modo las propiedades fisicas del compuesto de
la invencidén subyacente. Numerosas reacciones tales como las
oxidaciones y reducclones no se muestran en detalle en los
esquemas pero pueden realizarse mediante métodos estandar
conocidos para los expertos en el arte. En general, los
materiales iniciales usados en los siguientes esquemas se
obtienen de fuentes comerciales, o se preparan facilmente
mediante métodos estidndar. Todos los articulos publicados,
patentes, libros y similares citados ée incorporan aqul como

referencia.
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Como se muestra en el Esquema 1, un &cido benzoico difluoro
sustituido reacciona con cloruro de oxalilo o un reactivo
acllante equivalente (tal como un anhidrido de 4&cido), y el
haluro o anhidrido de &cido reacciona con un alcoholl (Z0H)
para dar el éster respectivo (Z es un alquilo de C,~Cg¢ tal como
metilo, etilo, isopropilo, etc.). El éster reacciona con una
amina, por ejemplo, una aming'heterociclica, para producir el
derivado fenilo 4-heterociclico deseado. Alternativamente,
también se pueden introducir carbociclos y arilos en esta
posicidén 4 usande acoplamientos catalizados con paladio de
carbociclos de" estaflo o boronato y arilos, con materiales
iniciales que contienen Br, I o triflato en la posicién 4 como
se describe en Suzuki A., Pure Appl. Chem., 1994;66(2):213-222

y Stille J.K., Angew. Chem., 1986;98(6) :504-519.

La reaccién del acido 2-fluoro benzoico con una amina primaria
RiNH, da el éster del &cido 2-amino benzoico correspondiente.
El grupo éster se hidroliza rapidamente mediante la reaccidn
con un &cido tal como &dcido clorhidrico o una base tal como
hidréxido de sodio para dar el &cido 2—a@ino benzoico
polisustituido correspondiente. El acido luego se acopla a una
hidrazina protegida apropiadamente par; proporcionar la amida
correspondiente, que a su vez es ciclizada para generar la
quinazolin-2,4-diona mediante el tratamiento con, por ejemplo,

fosgeno. En este punto, el gqrupo protector puede ser removido
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para dar la amina libre A de la Férmula I, que puede
representar un producto final de la invencién, y que puede ser

derivado, si desea, por ejemplo, mediante alqguilacién con R)Cl.

Algernativamente, la guinazolin-2,4-diona también puede ser
metalizada a bajas temperaturas con bases tales como, por
ejemple, NaH, KH, y diisopropilamina de 1litio, y luego ser
alquilada o acilada para proporcionar la amina N-protegida-
mono-sustituida (R3) correspondiente. El grupo protector (Pré)
de la amina N-protegida-mono-sustituida es removido mediante
métodos convencionales tales como hidrogenacién, tratamiento

con un &cido o base, o catdlisis con un metal para dar el

-

compuesto C de la invencién.

S1 Rs es un grupo saliente tal como F, se activa hacla el
desplazamiento con un nucleéfilo HY-Pro’ donde Y es N u O y
Pro’ es un grupo protector tal como trimetilsililo. Otros
grupos de Ry tales como cloro, bromo, o sulfonilo son también
grupos salientes buenos. El1 desplazamiento generalmente se
realiza en un solvente tal como etanol, DMSC, DMF, THF, y a

una temperatura de 0°C a 120°C.

Los grupos protectores (Pro) pueden ser removidos
selectivamente mediante hidrogenacién, tratamiento con un

4cido o base, catdlisis con un metal, u otros de tales métodos
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estadndar. Cuando Pro es bencilo, el bencilo puede ser removido
con Pd/C e hidrégeno. Un grupo carbamato de t-butilo puede ser
removido por HC1l alcohdlico, TFA, © TFA en diclorometano,
acetato de etilo o éter dietilico.  Los carbamatos alilicos
pueden ser removidos por PhSiH; y catalizador de Pd. Los
solventes tales como alcohol, THF, alcohol/THF,
alcohol/THF/DMF, éter dietilico, etc., generalmente se émplean

en tales reacciones de rotura del grupo protector.
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Esquema 1
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Esquema 1 {cont.)
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En el Esquema 2, se utiliza un A&cldo orto-aminobenzoico como
el material inicial, y se alquila sobre el grupo amino. Por
ejemplo, cuando R; es ciclopropilo, la alquilacién se realiza
de acuerdo con el método de Gillaspy (Tetrahedron Letters,

1995:7399) para proporcionar la ciclopropil amina. Cuande R; es
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fenilo o fenilo sustituido, la amina réspectiva se prepara
desde el Acido orto-fluorobenzoico usandoc una base, tal como
diisopropilamida de litio o Li-hexametil disilazida, y la aril
amina apropiada (R)NHz). Cuando R; es un grupo alquilo, tal
como t-butilo o isopropileo, el R; puede ser Iintroducido
mediante la reaccién de la amina y el &cido orto halo benzoico
con un catalizador de Cu tal como cobre, bronce o acetato
cuprico en la presencia de una base tal como acetato de

potasio, trietilamina o piridina.

El &4cido amino” benzoico R;-sustituido luego se acopla a una
hidrazina protegida apropiadamente para proporcionar la
benzamida correspondiente usando métodos descriptos en la
bibliografia. ©La amida correspondiente puede reaccionar
ademés, si Ry es un grupo saliente tal como fldor, con diversas
aminas heterociclicas (ej. pilperidina o pirrolidinas para
formar el derivado benzamida 4-heterociclica deseado.
Alternativamente, también se pueden introducir carbociclos vy
arilos (ej., ciclobutilo o fénilo) en esta poslicién 4 usando
acoplamientos catalizados con paladio de carbociqlos de estailo
y arilos, si el material inicial contiene un Br, I o triflato

en la posicién 4.

El derivado benzamida 4-sustituido 1luego es ciclizado para

generar la quinazolin-2,4-diona mediante la reaccién con
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carbonildiimidazol (CDI), fosgeno, trifdsgeno 0o similar en
solventes etéreos tales como éter dietilico, hidrocarburos
clorados tales como diclorometano, o hidrocarburos aromaAticos
tales como tolueno, en la presencia de una base tal como

tri_etilamina o NaHCO;.

alternativamente, la amida correspondiente primero es

viclizada y luegc el grupo halo de Ry es desplazado mediante la

H
ireaccidén con una amina carbociclica @ para dar el mismo
producto. La desproteccién mediante métodos convencionales

vroporciona el compuesto A de la invencién.
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Esquema 2
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El Esquema 3 ilustra la alquilacibén en la'posicién 1 de una 3-
aminoquinazolin-2, {-diona para proporcionar compuestos de la
invencidén en donde R; es alquilo. Un Acido 2-aminobenzoico
reacciona con una hidrazina N,N-diprotegida tal como dibencil
hidrazina (HzN-NBrz) para proporcionar la amida N-protegida
correspondiente. El1 intermedio puede entonces reaccionar con
fosgeno o fosgeno/base en un solvente etéreo, © con un
equivalente de fosgeno tal como trifosgeno en un hidrocarburo
clorado tal como diclorometano, para dar la quinazolin-2,4-
diona. La alquilacién de la quinazolin-2,4-diona para
proporcionar wuna quinolin-2,4-diona 1l-alquilada se logra
mediante la reacciéd4n con un haluro de alquilo como lo describe
Bouzard, arriba, 1990. Tipicamente, tales reacciones se
realizan en THF, é&ter, DMSO, un alcanol, o DMF, y en la
presencia de una base. Los haluros de alquilo tiplcos (RiX
donde X es halo) incluyen yoduro de etilo, bromuro de etilo,
yoduro de ciclopropilo, bromuro de n-decilo, y similares. Las
bases tipicas incluyen hidruro de sodio, carbonato de potasio,
y similares. La conversién de 1la quinazolin-2,4-diona 1-
algquilada a otros compuestos de la invencién (y la remocidén de
los grupos protectores tales como bencilo Bn) puede realizarse
de acuerdo con el Esquema 1, por ;jemplo, para dar los

compuestos l-alquil (R; = alquilo) 3-amino (NH;) tales como A.
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Esquema 3
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El desplazamiento de los grupos salientes ubicados en 1la
posicién 7 de la quinazolina (ej, Ry = halo) mostrado en los
Esquemas 1 y 2 no se limita a heterociclos de nitrégeno. Otros
nucleéfilos (Nu) tales como CH;0-, N;-,.R'R"NH, R’-NHz, y R’S-
(donde R’ y R” 3son lo definido anteriormente) también
desplazan un grupo saliente ta} como F, Cl o NO; en la posicién

7 como se muestra en el Esquema 4. Cuando el grupo saliente es
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un triflato o un haluro superior, se pueden usar reactivos de
organo estaflo u organoboronatos con catalizadores de paladio
para suministrar un nuclebéfilo de carbono. La metodologia
mostrada "en el Esquema 4 sigue aguella de Stille et al, Angew.
Chem. Int. Ed. Eng., 1986;25:508 y es ejemplificadapor

Mitchell (Synthesis, 1992:803).
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La totalidad de la quimica representada y descripta en los
Esquemas 1 a 4 es aplicable para fabricar compuestos de 1la
Férmula I en donde J y K son ambos carbono, o donde uno o
ambos J y K son N. Cuando J 0 K es nitrégeno, las reacciones
de desplazamiento descriptas anterlormente son adn mas faciles

que cuando J y K son carbono.

Los compuestos de a invencién donde J y/o K de la Férmula I
son nitrégeno pueden prepararse mediante los Esquemas 1, 2, 3

y 4, o mediante vias que aprovechan la activacién de los
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grupos orto y para hacia el Aatomo de ni'trégeno de J y/o K.
Tales vias introducen sistemdticamente los grupos de R; y Rg
que se desee. Esta metodologia también se aplica a los casos
en la FSrmula I en que K-Rg es C-H o0 C-F y J-R¢ es C-F. Tales
sustituciones sistematicas se ilustran en el Esquema's. Por
ejemplo, una piridin amida tiene grupos salientes tales cmo
halo a ambos lados del nitrédgeno, Tales grupos generalmente
son cloro, pero flior, algquiltiol, y sulféxidos tales como los
sulféxidos de metilo son también buenos grupos salientes para
tales compuestos. Eatos grupos salientes pueden ser
desplazados en " secuencia en base a la reactividad. En el
Esquema 5, donde J = N o J-R¢ = CF, el 4-cloro (para con
respecto al grupo aminocarbonilo} es desplazado en forma
preferencial (con respecto al grupo 2-cloreo) usando una amina
nucleéfila tal como dietilamina, pirrolidina, metilpiperazina,
Y similares para dar el andlogo amino sustituido
correspondiente. Este andlogo luego reacciona con RiNH; para
desplazar el sequndo grupo saliente (ej, el grupo 2-cloro). La
piridilamida 2,6-disustituida reacciona 1luego <con CDI,
fosgeno, u otros equivalentes de fosgeno para formar el
producto de quinazolina ciclizada. La aminacién en la posicién
3 de NH se logra mediante la reaccibén c.:on cualquier ndmero de
reactivos de aminacién tales como amoniaco y N-alquilaminas,

por ejemplo, como lo describe Kloetzer (Sei. Pharm.,
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1984;52:46-50) para dar el compuesto. de la invencién

correspondiente.

Esquema 5
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Los compuestos triciclicos (es decir, donde R; y Ry en 1la
Férmula I se toman junto con los Atomos a los cuales estén

unidos para formar un anillo) pueden prepararse de acuerdo con
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los Esquemas 6 y 7. Los Esquemas 6 f 7 difieren en 1la
introduccién de las sustituciones de R; en las Estructuras B Yy
C en donde R; = R;» y R; es lo definido anteriormente para las
Fébrmulas I y Ry es alquilo, alquenilo, alquinilo, arilo,
cic}oalquilo, hetercarilo, y similares. En el Esquema 6, el
compuesto orto-fluoro nitro (también se pueden emplear otros
grupos salientes tales como cloro, bromo y sulfonilo en lugar
de fluoro) es desplazado por el éster sustituido a-nucleéfilo
(donde Q es un nucleéfilo Nu tal como metilo o metoxi). El
grupo nitro luego se reduce usando, por ejemplo, Ni de Raney,
H, sobre Pd/C, o un metal activo en un 4cido tal como hierro o
estaflo en HCl o &cido acético. La amina recién formada se
cicla réapidamente con el éster (pueden emplearse otros
andloqos &acidos tales como tiloésteres, amidas, y similares).
El producto ciclado luego se reduce con agentes reductores de
hidruro tales como LiAlH4y y similares para producir el derivado
de dihidroquinolina, gque a su vez reacciona con hidrato de
cloral y luego un 4acido para formar el anillo de diona. El
anillo diona luego se abre usando, por ejemplo, hidréxido de
sodio y perdxido de hidrdgeno para dar el acido benzoico. El
anillo de 3-aminoquinazolindiona luego se preparar usando la
quimica descripta en los Esquemas 2, 3, o 5 para dar el
compuesto de la invencién B, donde Ry es alquilo, alquenilo,

cicloalquilo, arilo y heteroarilo.
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Esquema 6
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En una serie similar de reacciones ilustradas en el Esquema 7,
el compuesto orto-fluoro nitro reacciona con una cetona a-
nucledéfilo sustituida, y el producto resultante se reduce
igualmente. En esta secuencia, la anilina resultante forma una
imina ciclica, que se reduce mias con H; en Pd/C o mediante
agentes reductores de hidruro quimico tales como borohidruro
de sodio o clanoborohidruro de ‘sodio para dar la
dihidroquinolina. Tales aminaciones reductivas son conocidas
en el arte y tipicamente se realizan en THF, alcohol, agua,

mezclas de alcoholes, o en mezclas de agua y DMF. Los pasos
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restantes para producir C siguen aquelﬁos del Esquema 6.
Cuando el sustituyente de C-7 es un grupo saliente ({(ej., Ry =
halo), los compuestos B y C pueden reaccionar nuevamente con
nucleéfilos (tales como pirrolidina -o piperidina) para dar

compuestos de la Férmula I como en los esquemas previos.

-



Esquema 7
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En el Esquema 8, los compuestos triciclicos deseados como C se
preparan en una forma ligeramente diferente. En este caso, el
nucledfilo Q (tal como hidroximetilo}) es unido al anillo de
fenilo de la anilina inicial, y un grupo saliente L (tal como
halo) es unido alfa al reactivo de cetona. El nucleéfilc puede
ser activado con bases tales como hidruro de sodio o hidruro
de potasio, trietilamina o 1,8-diazabiciclo(5.4.0]-undec-7-eno
(DBU), o carbonato de sodio, potasio, © cesio para desplazar
el grupo saliente L. En esta secuencia,“ la anilina resultante
forma una amina ciclica, que se reduce maés con H; en Pd/C o por

agentes quimicos reductores de hidruro tales como borohidruro

de sodio o cianoborohidruro de sodio para dar una
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dihidroquinolina. Tales aminaciones reductivas son conocidas
en el arte y tipicamente se realizan en THF, alcohol, agua,
mezclas de agua y alcohol, o en mezclas de agua y DMF. EIl
intermedio de dihidroquinolina reacciona con hidrato cloral vy
luego un acido para formar el anillo de diona. El anillo de
diona luego se abre mediante la reaccién con una base, por
ejemplo hidréxido de sodio y perédxido de hidrégeno, para dar
el &cido benzoico. El anillo de 3-aminoquinazolindiona luego
se prepara formando primero un éster en el acido benzoico como
en el Esquema 2, luego mediante la reacciétn del éster del
dcido benzoico” con diclorosulfonilisocianato o similar a
temperaturas de 0°C y menores, luego. el tratamiento con una
base tal como trietilamina o© <diisopropiletilamina. La
aminacién se puede realizar en la misma forma descripta en el
Eaquema 5 para proporcionar compuestos de la estructura C.
Cuando R; es un grupo saliente tal como Cl o F, los compuestos
de la invencién de las estructuras B (en el Esquema 6) y D (en

el Esquema 8) pueden prepararse acoplando a la cadena lateral

de R;, por ejemplo, diversas aminas heterociclicas @H para
producir los derivados deseados. Alternativamente, también se
pueden introducir carbocicles y arilos como las cadenas
laterales de Ry usando acoplamientos catalizados con paladio
con carbociclos de estafdo o boronato y arilos, por ejemplo,

cuando R; es un Br, I o triflato.



90
Esquema 8
L. R, R 5 _ R¢
Rﬁé\ Rl' l ceduccidn Rﬁ$
- Base R7 R NH
R ‘rl\ni' Yl\“'l'
RS' R‘.!'
NH20H-HCII
claral
fis ' Rs. fs on
R OH  NeOH Rg |'|2804 hi
R” H . HZOI' R.-' N~ 0
\l/k R] . \l)\ RI \l)\ Rl
Ry’ Ry’ . Ry’

la-tm:!. Elcacidn (HOZ)

5
1)clorosul fonil- npeactive de R, /NH2
isocianato aminacidédn™
/g Bass

Ry H o] R 0
\l)\ Ry’ \rl\nl'

R:l

L o

oﬂ%ﬁ =

Ry’
D



91

Debe hacerse notar a partir de los Esquemés 6, 7y 8 que Ry y
Ry forman centros quirales, dando R y S enantiémeros vy
diasterefmeros. Tales enantibémeros y diasteredmeros pueden ser
separados, si se desea, en cualquier etapa por HPLC qui}al, o
por_otras técnicas de resolucién convencionales. La resolucién
del &acldo benzoico precursor se puede lograr también mediante
cristalizacién fraccionaria WUsando 4&cido mandélico, A4cido
tartarico, u otros agentes de rosolucién que llevan &cidos
dpticamente puros, quirales. Las amidas quirales también
pueden prepararse desde 4acidos benzoicos usando aminas
quirales tales’ como alcanforsulfonamida, bencilamina, o
gsimilar. Los isdmeros pueden luego ser separados y la amida

quiral se puede hidrolizar como se desee.

El Esqguema 9 ilustra la sintesis de compuestos de la Férmula I
en donde uno o ambos de R¢ y Ra son halo a través de la
halogenacién. La halogenacién se realiza en un &acido 2-
aminobenzoico donde uno o ambos de R y Ry son hidrégeno. Si Rg
y Rs en el &cido benzoico son H, entonces la halogenacién puede
lograrse en ambas posiciones en forma selectiva o simulténea.
Por lo tanto, por ejemplo, la cloracién en Rg © Ry se logra
mediante la reaccién del écido“ benzoico con N-
clorosuccinamida, t-butilhipoc¢lorito, gas c¢loro, y similares.
En forma similar, la bromacién en Rs Yy Rs también se puede

lograr mediante la reaccién del &cido benzoico con Brz, N-
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bromosuccinamida, y similares. Tales ' halogenaciones son
conocida en el arte. La halogenacién proporciona el respectivo
compuesto mono o dihalo. El &4cido benzoico halogenado puede
reaccionar como se muestra en los: Esquemas 1 y 2 para

proporcionar las quinazolin-2,4-dionas de la Férmula I.
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Esquema 9
R
5 R
R ? & [
OH halogenacién T OH Rg N
“Gonde — ““H(Pro)
Ry | Rg/Rg=H R; H H
R R R,
Tm T.Y=CLBr,F,.H
N\ "Acoplamlianto®
HyN"" “H(Pro) *s Pro
Rq ,N\H‘
R Pro)
3
R J:"O R ro ’g‘o
6 N 3 T |
H(Pro) NG R
. halogenaclén H(Pro) g M
R H —dords ™ — °
Rg R, ReRg=H K Rs
R, r
. H - ~
U Basa, calor T.Y=CLB.,F.H G H(Pro)
Rg l"l

Ry
H(mogonanibn “H(Pro)
QI% e O ﬁ?{k

T.Y=Cl, Br.F R

~
desprotecci dn
H(Pm) —p——_.... Formila [

Ry Ry

En el Esquema 10, los compuestos donde Rg es H, se halogenan
como se describe en el Esquema 9 para proporcionar el acido 3-

halo-2-aminobenzoico (Y = halo). Este intermedio puede luego
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ser diazotado mediante la reacci6n del grupo 2-amino con
nitrito de sodic o nitrito de t-butilo, gque luego se convierte
en el &cido 2-halobenzoico en la presencia de una sal de
sodio, potasio, o cobre tal como yoduro de sodio, clouro de
potasio y similares. El1 4cido 2,3-dihalobenzoico resultante
(donde X € Y son ambos halo) luego es convertido en el Aacido
3-halo-2-aminobenzoico mediante la reaccidédn con una amin; R;NH,
en la presencia de un catalizador de cobre. El acido 3-halo-2-
aminobenzoico es convertido en una amida y ciclado para dar la
8-halo-3-amino-quinazolin-2,4-diona correspondiente, como se

ilustra en el Esquema 2.
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Esquema 10

®s o R
R
§ OH R6
halogenacién OH
——————————
R NH
7 2 R7 NH,
Rg Y
Y =Cl, Br
dlazotacidn
* KI, CuBr, etc.
R ]
R Rg
OH  NH3R, X OH
catalizader de Cu | —
R7 NH X
Y [Ll - o Y
X=Cl,Br,1

Los compuestos de la Férmula I donde Rg¢ y/o Rg es halo tal como
cloro © brome, son deshalogenados rdpidamente mediante 1la
reaccién con <catalizadores de metales bajo presién de
hidrégeno (Esquema 11). Los catalizadores adecuados incluyen
las numercsas variaciones de Pd en carbono, niquel de Raney, u

otros agentes gque se sabe que efectian tal deshalogenacién.
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Esquema 11

Rg v/e Rg=Cl,Br

Los compuestos de la Férmula I donde Rg y/o Ry son hidrégeno
pueden ser halogenados para dar el compuesto mono © dihalo
(ej., Rg o Rg = C1l o Br). Los compuestos de la invencién
preferentemente se preparan halogenando primero un derivado de
dcido benzoico, y 1luego ciclando el benzoato halogenado
{Esquema 12). Si Rg Y Rg son H, entonces la halogenacidn se
puede realizar en ambas posiciones selectiva o
simulténeamente. Las halogenaciones pueden realizarse como se
describié anteriormente para el Esquema 10. El1 compuesto
resultante luego es convertido en el &cido aminobenzoico 2-
sustituido como se ilustra en el Esquema 1, que posterlormente

gse cicla y amina.
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Esquema 12
Rs
X .
"halogenaciaonea™ oz
—J
R lcllzndn - N F
R, 68 Y
X,Y=H,F,Clo Br
£ es un grupo formador de RINHZ base, calor
eater tal como alquilo o V
bencllo. "
: Rs
X
| = (074
~

Los compuestos de la Férmula I de 1l1la invencién pueden
prepararse también como se muestra en el Esquema 13. Los
dcidos benzoicos sustituidos pueden convertirse en ésteres
(donde Z es un grupo formador de éster tal como alquilo o
bencilo) mediante numerosos métodos conocidos por los expertos
en el arte. El1 éster reacciona con un isocianato tal como
trimetilsililisocianato, clorosulfonil isocianato, luego
mediante el tratamiento con una base tal como triletilamina, t-

butéxido de sodio o similar, para proporcionar una gquinazolin-
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2,4-diona. La quinazolin-2,4-diona puede-aminarse mediante la
reaccidédn con un agente de aminacién tal como amoniaco como se
describe en el Esquema 5 para generar la 3-aminoquinazolin-
2,4-diona. Este compuesto puede reaccionar ademds, cuando R; es
un grupo saliente tal como fluoro, con diversas aminas
heterociclicas. Nuevamente, también pueden introducirse
carbociclos y arilos en Ry 81 Ryes un Br, I ¢ triflato, usando
acoplamientos catalizados con palahio de carbocicos de estafio
o boronato y arilos. La remocién de cualquier grupo protector
(Pro) por medios normales proporciona compuestos de la

invencién tales "como A, como se describe en el Esquema 1.
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Esquema 13

RS Rs
RG OH “esteri Elcacié:" R6 oz R\f'c"o
RS NH ZOHM* K N R = -N-TMS, -COCI
Rg R, Ry R, o -SO,Cl,H

5
H
R : NH
RG NH *agente de aminacién® 6 ~ 2 MN‘O
I ——

& o

Rs Ry Rg R,
Rs R,
6 i 'Dasp:otocc!.bn: 6 ud 'lz
g o AL,
Pro- | H,N
Rg R Ry R,

Los compuestos de la Férmula I de la invencién que tienen un
sustituyente de ciano pueden prepararse como se m;:estra en el
Esquema 14. Por ejemplo, un Aacido benzoico donde Ry es
hidrégeno puede metalizarse con una base fuerte tal como
hexametildisilazano de litio o diisopréﬁilamina de litio. El
intermedio metalizado resultante puede luego ser enfriado con
dimetilformamida o un equivalente para proporcionar un

aldehido. El1 aldehido puede ser convertido en una oxima
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mediante la reaccién con una alcoxi amina (también pueden
emplearse otros electréfilos tales como haluros de alquilo,
amlidas activadas, ésteres y fuentes de haluro tales como 1,2-
dicloro-tetrafluoroetano, para proporclionar otros derivados de
dcido benzoico que pueden usarse como se define en los
Esquemas 1, 2, 13 y 15). La oxima es convertida en un grupo
ciano en condiciones de ciclizacién requeridas para formar el
sistema de anillo de quinazolindiona {(ej., la reaccién con
fosgeno) como se describe en los Esquema 1, 12 y 13. La
desproteccién proporciona compuestos de la invencién donde Ry

es -CN. )
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Esquema 14

Rs
R. H 1}Metalizacldn H NH’OR‘
F F 2) DMF ll clo:u:o
. oxnluo
6R'

Ry = H 2)20H
Ry O Rs NH Rs O
Re Z  RNH, 2 O Ra
O NH Base, Calur O Basa, Calor F F
e N* N
Or' OR' SR
lHidrﬂ:ll.-ll: de Ester
Rs Pro o} :m
H,N'N‘H ® ro) H{Pro)
O acoplamionto NH *foaganc”
N
OR’ OR'

CN R,

:&i n-NHE it do poo Re ‘N‘H(Pm)
OI O CN h,J%

Otra alternativa para preparar los compuestos de la invencién
se ilustra en el Esquema 15. Acidos benzoicos sustituidos
apropiadamente pueden ser convertidos_en benzamidas mediante
cualquier naimero de métodos descriptos anteriormente. Una
benzamida puede entonces ser tratada con cloruro de oxalilo en

un solvente clorado tal como diclorometano o un equivalente
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para proporcionar un isocianato. El isocianato reacciona con
una amina primaria sustituida para dar una urea benzoil
sustituida. Este intermedio puede ser ciclado para formar un
sistema de anillo de quinazolindiona mediante la reaccién con
hidruro de sodio, hexametildisilazano de potasio u otras bases
nucleébéfilas, generalmente en un solvente tal. como
tetrahidrofurano (THF)/dimetilformamida, THF con 18-corona-6,
THF/dioxano, THF/glima, THF/diglima, dimetoxietano/tolueno o
un equivalente. La quinazolindiona puede entonces ser aminada
mediante la reaccién con cualgquier nimero de reactivos de
aminacién descriptos por Kloetzer (Sci. Pharm., 1984;52:46-
50}. El sistema de anillo de 3-aminoquinazolindiona resultante
puede entonces ser acoplado réapidamente con una amina
heterociclica sustituida apropiadamente (tal como aquellas
indicadas anteriormente en la Tabla A) medliante la reaccidn en
la presencia de una base tal como una trietil amina,
diisopropiletil amina, tetrametil guanidina, y similares en
solventes tales como sulféxido de dimetilo, dimetilformamida,
dimetilacetamida, sulfolano o el equivalente. Cualquier grupo
protector asociado con la cadena lateral de amina
heterociclica se remueve luego mediante métodos conocidos por
los expertos en el arte para proporéionar compuestos de la

invencién que tienen la Estructura A.
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Esquema 15

R. R; 0 R.
R. H "rformacidn des amida® R. NI": cloruro de oxalllo R. N‘f
F F F F F F
R' ]

R,NH,
R; O
NH. -
Ry N et w_bese Fa ji v
F r,d*’o F
R,
Base,

calor

Se pueden preparar compuestos triciclicos (es decir donde R; y
Re; junto con los atomos a los cuales estdan unidos, forman un
anillo carbociclico en los compuestos de la invencién de la
F6rmula I) de acuerdo con el Esquema 16 donde la insercién de
monéxido de carbono mediado par paladio en una quinolina (X =
Br, I o triflato} en condiciones con b;enos precedentes da
origen a un éster. El1l anillo de gquinolina puede luego ser
hidrogenado para proporcionar una tetrahidroquinolina mediante
condiciones de hidrogenacién esténdar. El resto del Esquema 16
sigune el Esquema 8 para proporcionar compuestos de la

invencién tales como G sustituidos con un sustituyente
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desplazable en R; (ej., halc). Estos comphestos pueden ademas
reaccionar con nucledéfilos tales como aminas de la Tabla A

para dar compuestos de la Férmula I.

Esquema 16

Ro Rg O Rs o
R Ra
reduccidn OR
Ry r Ry N
Ry’ R,
2 Ry’
) l)clorosulfonll-
isocianato
2) base
Ry O Rs O
Rg N.NH; mReactivo de N6 N
. aminaclén”™
Ry NS0 Base Ry N o
Ry Ry
G Ry Ry

Los compuestos de la Férmula I donde K es N pueden prepararse
por vias mostradas en los Esquemas 1, 2, 3, 4 y 6, o por vias
tales como la ilustrada en el Esquema 17, que sigue
estrechamente la quimica mostrada en el Esquema 15. Los grupos
salientes (ej. halo) orto y para con respecto al grupo
carbonilo del material inicial de piridilo estan altamente

activados. Los dos grupos salientes orto con respecto al
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nitrégeno de piridina son generalmente 'cloro, pero floor,
alquiltiol, y los sulfédxidos tales como sulféxido de metilo
son también buenos grupos salientes para tales compuestos. El
intermedio de urea se c¢icliza rapidamente hacia la 7-halo-
quinazolindiona. La aminacién en la posicién 3 da un compuesto
de la invencidn que es un importante intermedio debido al buen

grupo saliente en la posicién 7 (R, halo), que es desplazado

-

rapidamente mediante la reaccidén con una amina @H

©r
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Esquema 17

R. Rs Rs R‘
[ H =formacion de anli Re NH; <loruro de onallile Re chp
ClI” °N | ClI” °N 1

Ci |
R o R;NH,
5
R _NH, Rs O O
¢ | N 'rnactlvo da aminacion= Re b..e Re : J'L -Ry
cl N"So H H
ﬁi CI” °N 1

El Esquema 1B ilustra la sintesis de materiales iniciales de
dcido benzoico que tienen un bromo para R;. Un Acido benzoico
difluoro sustituido es convertido en un éster mediante la
primera reaccién con cloruro de oxalilo o un reactivo
equivalente (que incluye anhidrido de &4cido), y el haluro o
anhidrido de &cido reacciona con un alcanol para lograr el
éster respectivo (Z = metilo, etilo, isopropilo, etc.). El
éster luego reacciona con 4-metoxibencilamina o un equivalente
para producir el derivado de A&cido benzoico 4-sustituido
deseado. Este intermedio reacclona con trietilsilano y A&cido
trifluorcacético en un solvente clorado tal como diclorometano
© un equivalente para proporcionar un' derivado de anilina.
Alternativamente, un experto en el arte también puede emplear
la catdlisis de metales de transicitén. La anilina resultante

luego es sometida a diazotacién y convertida en un bromuro
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mediante el tratamiento con bramuro cuproéo. El éster luego se
hidroliza mediante métodos conocidos hacia el Acido benzoico

deseado, que puede usarse como un materlal inicial como se

ilustra en el Esquema 2( siguiente.
Esquema 18

Re Rs Re Rs ’O/\ NH, (o]
OH ©atuiificacién oz MeO Re
1fdxido da
F F F F wum.tt:o N F
' H

calor
Fa M

trletilellano
diclorometano
acido trifluoroacétice

R; R'
Ra t-butilnitrito Re
Br F Cublr HaN F

En el Esquema 19, derivados de &cido 4-cloro-2-fluorobenzoico
pueden ser clorados selectivamente con gas cloro en Aacido

clorosulfénico a una temperatura de 40°C-100°C.
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Esquema 19

Rs O Rs O
Re OH Cl, Re OH
Br F CISOH Br E
Re ) o
Rg = H

El Esquema 20 ilustra el uso de &4cidos 4-bromobenzoicos como
materiales iniciales para fabricar compuestos de la invencién
donde R; es arilo. Los &Acidos 4-bromobenzoicos son convertidos
en benzamidas mediante cualquier numero de métodos conocidos
en el arte. Una benzamida reacciona con cloruro de oxalilo en
un solvente clorado tal como diclorometano o un equivalente
para proporcionar un isocianato. El1 isocianato reacciona con
una amina primaria sustituida para dar una urea benzoil
sustituida. Este intermedio puede ser ciclado para formar un
gsistema de anillo de quinazolindiona mediante la reacciédn con

hidruro de sodio, hexametildisilazano de potasio u otras bases

no nucleétéfilas en tetrahidrofurano/dimefilformamida,
tetrahidrofurano con 18-corona-6, tolueno/dioxano,
tetrahidrofurano/glima, tetrahidrofurano/diglima,

glima/tolueno, o© un equivalente. La quinazolindiona puede

entonces ser aminada con un nuimero de reactivos de aminacién



\

109

como se describe en el Esquema 15. El sistema de anillo de 3-
aminoquinazolindiona puede entonces ser acoplado r&pidamente
con un estanano o derivado de 4&cido borénico de un arilo
sustituido tal como fenilo o heterociclo aromdtico sustituido

(Ar!.

Alternativamente, la amina en 1la posicién 3 puede ser
protegida con un grupo protector tal como carbamato de terc-
butilo o trifluorcacetamida. Los grupos protectores de estos
tipos son conocidos en el arte. El1l sistema de anillo de
aminoquinazolindiona 3-derivado puede entonces ser acoplado a
través de la catédlisis con paladio con un estanano aromético

{Ar) o &cido borénico.

Cada una de las vias descriptas, al desproteger con los
procedimientos estandar, proporciona los compuestos de la
invencién de la Férmula I donde R; es arllo tal como fenilo o
fenilo sustituido, o hetercarilo tal como piridilo o piridilo

sustituido.
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Esquema 20
Re H "formaclén de amldn"R' NH, cloruzo de oxalilo Re N
Br F Br F Br F
Re -Re
R{NH; l
R‘ o NH "reactivo R' 9 1
Re N2 de aminacidn® base Re N N'R'
" Br pJ“‘o Br Pt
R| »
acoplamiento con Pd
Ry O
"Protecclon” R‘ N'NH:
Ar *Desprotecclon®
Pro Ry R 7
Rs O Re O
Rq N.NH-Pm Ry N.NH-Pro
acoplawlento con d
Br q’go Ar N’go
s R Pro s h1

Los compuestos de la Férmula I donde R; es un grupo hetercarilo
(tal como aquellos de la Tabla A} se preparan alternativamente
como sge ilustra en el Esquema 21, donde R; es un .tiazol
sustituido. Una 3-amino-7-bromoquinazolindiona 3-protegida del
Esquema 20 reacciona con 1—tributil—t_atoxivinilestaﬁo en la
presencia de un catallzador .de“ paladio. El aducto 7-sustituido
resultante reacciona con un reactivo de bromacién tal como n-

bromosuccinamida y similares en tetrahidrofurano/H;0 para
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proporcionar una o-bromocetona en la .posicibn 7 de 1la
quinazolindiona. La reaccién de este intermedio con una
tioamida (o tiourea) en un solvente polar tal como dimetil
formamida, dimetilacetamida, o etanol, y a una temperatura
elevada de B80°C a 120°C, realiza la ciclizacién para formar u
grupo tiazolilo. La desproteccicn mediante cualquier método
conocido puede entonces aplicarre para proporcionar compuestos
de la invencidén de la Férmula I en donde R; es el heteroarilo,
optativamente con T, que es H, alquilo, alquilo sustituido,

NHz, NH-alquilo y N-dialquilo.

B
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3 nBu 5
R /n\ 3 RG H
N Pro EtO ” \Pl'o
* caislizador EtO ’k n=~bromosuccinamida
7 l 0o de B O tatrahidrofurana
g 1 RB Rl

R-, =Br,I,o0 OTf

RS H
T NH R PN
2 Pro
el Br I-—j==t)
Rg R,

Alternativamente, los compuestos 7-aromdticos o aromidticos
heterociclicos de la Férmula I se preparan como Se muestra en
el Esquema 22, Un acido 4-bromo-2-fluorobenzoico (Esquemas 18
o 19) primero se esterifica (Z es alquilo o bencilo) y el
éster reacciona con una amina primaria sustituida (R;NHa)} en
sulfédxideo de dimetilo (DMSQO) a temper:atura elevada de 100°C
para proporcionar un éster antranilico. La anilina resultante

luegqo reacciona con una hidrazina protegida apropiadamente

para proporcionar la amida .correspondiente, por ejemplo como
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se describe en el Esquema 1. La amido anilina resultante luego
se cicliza mediante la reaccidén con un fosgeno, CDI, o similar
para generar - la quinazolin-2,4-diona. La ciclizaciébn
tipicamente se realiza en un solvente, tal como solventes
eté;eos, hidrocarburos c¢lorados tales como cloraformo, o
hidrocarburos arom&ticos tales como tolueno, y en la presencia
de una base tal como trietilamina o NaHCO;. El1 sistema de
anillo de quinazolin-2,4-diona luego se modifica nuevamente
como se describe en el Esquema 20 para proporcionar el

compuesto 7-arilo (Ar) de la Férmula I deseado.

Esquema 22
3 5
R R R
6 on 6 oz RNH, 6 0z
Br F "guterificaclén” Br F lu‘liig'!:gl:ndu 8 NH
calor |
Rg Ry Rg Ry
HzN-NH(Pro)
5 5 3
R6 /N"2 n‘ /“\P . “ Rﬁ ’““’l’m
,k Esquesa 20 /I\ o '!osqnno .
Ar o B N O ' B H

| | [
Rg R, Rg Ry . Rg R,
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Como se indicé anteriormente, R; en la Férmula I es citado como
la “cadena lateral” del nicleo de la 3-aminoquinazolin-2,4-
diona. Las cadenas laterales de R; son cualquiera de aquellas
tipicamente halladas en los antibiéticos de quinolona. La
mayor parte de los reactivos de la cadena lateral de Ry que se
requieren para fabricar los compuestos de la Férmula I estan
rdpidamente disponibles de fuentes comerclales. Las cadenas

laterales de R; tipicas se muestran en la Tabla A precedente.

La sintesis de 1las cadenas laterales de R; puede lograrse
mediante métodos estadndar, por ejemplo los mostrados en los
siguientea esquemas o los hallados en la bibliografia. Los
expertos en el arte. pueden fabricar cualquiera de los
materiales iniciales requeridos para preparar los compuestos
de la invencién, aunque la mayoria estd disponible en fuentes
comerciales. Los sigulentes esquemas se proporcionan para
ilustrar la sintesis de reactivos de cadenas laterales de Ry

tipicos.

El Esquema Al llustra la sintesis de pirrolidinas tipicas, que
son cadenas laterales preferidas (R;) para compuestos de 1la
invencién de la Férmula I. En el Esque;a Al, encnas activadas
apropiadamente pueden pasar por [3+2]cicloadiciones en las
condiciones descriptas por Tsuge et al (Recent advances in

azomethine ylid chemistry. En: Advances in Heterocyclic
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Chemistry [Katritsky A., ed.] San Diego:'Academic Press, 231-
349). Estas reacciones se "realizan en un solvente de
hidrocarburo clorado tal como diclorometano, cloroformo, o
dicloroetano y similares, y en la- presencia de un 4acido
capalitico tal como &acido trifluoroacético, para proporclonar
pirrolidinas sustituidas (en donde S1, Sa, S3 Yy Ss
independientemente son alquile, alquilo sustituido, arilo,
amino, alquil y dialquilamino). Estos intermedios pueden
entonces ser tratados con hidroxilamina o cualquier
hidroxilamina O-alquilada o arilada en una variedad de
condiciones cohocidas por los expertos en el arte, para
proporcionar pirrolidinas sustituidas oximadas. Las oximas se
reducen a aminas con hidruro de litio y aluminio, hidruro de
diisobutilaluminio, borano o mediante hidrogenacién catalitica
selectiva. Las aminas primarias resultantes pueden entonces
ser protegidas usando numerosos métodos descriptos en “Grupos
Protectores en Sintesis Organica” de Theodora Green (ver
arriba). La pirrolidina bencilica puede entonces ser
desprotegida mediante hidregenacién, y la pirrolidina
resultante puede ser wusada en la preparacién de 3-
aminoquinazolindionas amino sustituidas 7-ciclicas de la

Férmula I mostradas en los esquemas anteriores.

\%
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Esquema Al
(o) P"\I HQ,
81JI:2 - N TMS 8y __/Ph hidroxilamina 8 'N $2
T¥A, hldcocarburo I —— _fh
34 ] ¢lorado 8 84
. reduccion l
Pro.,
N Pm\“H N
8i H Hidzogenacién S - Jh Amina 8, —ﬁ
S 8, S Pratecclon 8
- 5

En el Esquema A2, también pueden usarse enoatos (o nitrilos
vinilogos) en [3+2]}cicloadiciones para proporcionar
pirrolidinas 3- y 4-sustituidas. La funcionalidad de éster (o
nitrilo) puede entonces ser tratada directamente con rpactivos
de alquil 1litio a baja temperatura (0°C) en éter para
proporcionar cetonas sustituidas con 8;, o el é&ster (Z es
alquilo o bencilo) puede ser hidrolizado en coﬁdiciones
generalmente empleadas por los conocedores del arte para
proporcionar dcidos carboxilicos. Este 1intermedio puede
entonces ser transformado en un cloruro de &cido con cloruro
de oxalilo y dimetil formamida Eatalitica en solventes tales
como diclorometanc o cloroformo o en una amida activada (Singh
J., Satyamurthi N., Aidhen I., Singh J., Prakt. Chem.
[Weinheim, Ger.], 2000;342(4):340-347). Un cloruro de acido
puede ser convertido en una cetona usando reactivos de

organocobre (Lipshutz B.H., Sengupta S., Org. React. [N.Y.],

\
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1992;41:135-631), y las amidas de Weinreb pueden ser
convertidas en cetonas de acuerdo con los métodos descriptos
por Weinreb (Tetrahedron Lett., 1981;22(39):3815-3818) usando
organo reactivos de Grignard. Las cetonas resultantes pueden
ser convertidas en pirrolidinas (optativamente sustituidas con
S2, S3 y S54) como se describe en el Esquema Al. Como se indicé
anteriormente, las pirrolidinas y pirrolidinas sustituidas son

grupos de Ry preferidos en la Férmula I.

Esquema A2 =
Ph
Sy MeOVN\/TMS Hidrélisis
zo I TFA, hldrocarbure —/Ph 2o Baver Ho _/Ph
Sy cloradn 5,
muaclbn
ZO 82 S\u, formacldn de
NH éter c¢loruro de dcldo
dle- o amnida de
s‘ tilica, Waelinreb
-78°
it $2
Roactivo d 8;
"r _ touema M1 8y _,Ph ‘_o:::no;gbr: X _jph
S4 O:ganounea tive S
s’ de Grlqn:rd ¢ sl

X'= Clo -N{Ms)OMe

En el Esquema A3, las pirrolidinas N-bencil sustituidas de
dcido 3-carboxilico (Esquema A2) pueden ser convertidas

enamidas mediante numerosos métodos conocldos por los expertos
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en el arte de la sintesis organica. Las amidas pueden ser
entonces tratadas con hidruro de 1litio y aluminio en un
solvente etéreo tal como éter dietilico o tetrahidrofurano o
similares para proporcionar aminas que pueden ser protegidas
como se describe en el Esquema Al. La hidrogenacién con
catdlisis de paladio proporcionar una pirrolidina sustituida

apropiadamente (Sz, S3, S4 son 1independientemente alquilo,

alquilo inferior, arilo, etc.).

Esquema A3
S i 18 g $2 u?:f:fo 2
HO h formaclén Ph oy
N— do amida HaN N’ Aluminlo H;N
solventoe
B S s.‘ Sy etéreo - 84 Sy
Protaccidn
de Amina

ProHN 7 ProHN P2 Ph
‘PNH Hidrogonaclén /b_/
S,
4 S, 54§ S,

En el Esquema A4, una 3-carboxipirrolidinona (Culbertson T.P.,
Domagala J.M., Nichols J.B., Priebe S., Skeean R.W., J. Med.
Chem., 1987;30(10):1711-1715) puede ser convertida en un
cloruro de é&cido o una amida de Weinreb en la misma forma
definida en el Esquema A3. Los cloruro de A&cidos reaccionan

con un reactivo de organocobre o un organo reactivo de
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Grignard (para una amida de Weinreb) péra proporcionar una
cetona que puede ser manipulada como se describe en el Esquema
Al para proporcionar una pirrolidina sustituida apropiadamente
con una variedad de sustituciones en S; (alquilo, alquilo
infgrior, alquilo sustituido, arilo). El uso de S-metilbencilo
(o R-metilbencilo) como un grupo protector para el nitrégenco
de la pirrolidina permite la separacién de enantidémeros vy
diasterebmeros en cualquier paso en la secuencia de la

reaccién.

Esquema A4

clorura do
Acldn Reactivo do
HO ,l h —,Ph Organocobre h
L .———_-
% I.omac.lon de sl _}
anide du Organo ll.eactlvo A

Wainrab de Grignard
X=Clo -N{(Me)OMe

hiroxllamina

Pro NH, HO
Esquema Al lhidruro de litlo T

- g y aluminia
s ) — - s
I '5' -] '
i’ %

borano

En el Esquema A5, una 3-pirrolidinona carboxibencil protegida
reacciona con una sal de Wittig en la presencia de hidruro de
sodio o un equivalente en sulféxido de dimetilo o cualquier

solvente polar para dar una olefina. lLa olefina resultante es
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oxidada con d&cido 3-cloroperoxibenzoico "en diclorometano u
otro hidrocarburo clorado adecuado para proporcionar un
epoxido. El1 epéxido reacciona con hidréxido de amonio en
metanol, etanol, dimetilformamida, dimetilacetamida o similar
para generar un aminoalcohol. La metilacién del grupo
hidroxile terciario puede entonces realizarse mediante 1la
formacién de una base de Schiff, seqgulda por la formacidén de
un alcéxido con hidruro de sodio y el tratamiento con
yodometano. La hidrélisis de la base de Schiff en condiciones
estidndar libera la amina. La reaccién de la amina con di-terc-
butildicarbonatc¢ en metanol, seguida por la hidrogenacién a
través de la catélisis con paladio proporciona cadenas
laterales de Ry (S: es alquiloy alquilo inferior, y arilo) que

pueden usarse en la sintesls de compuestos de la Férmula I.
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Esquema A5

Acldo 3-Cl
&O PhyPCH,S," Br D=¥ peroxlbanz:f:;
H'Vo‘n’ NaH, DMSO P"'\/o‘g 1 diclorometano

G . o OV N
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NaH
Oo_ﬂa Tetrahidrofurano
N S
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M‘\ E— dl-torc butll
10% Pa/C Daﬂ, \g Sicarbonato
e e Oy N T, o POy
o

8, H

e
o]

H

Ph VOT
o]

En el Esquema A6, el intermedio aminoalcohol descripto en el
Esquema A5 reacciona con di-terc-butilldicarbonato en metanol
para producir el intermedio N-protegido. También se pueden
utilizar otras estrategias de proteccidédn de aminas conocidas
por los expertos en el arte. La hidrogenacién bajo catalisis
de paladio proporcionar cadenas laterales de Ry de pirrolidina
sustituida que se usan en la sintesis de los compuestos de la

Férmula I.
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Esquema A6
" d: terc butil _{ s, H
Alcarbonato
—_— lij¢:c —tBy — R PIC "E?§43r°”“
N nnl.nuol formnto de 0
f T amonlo
S N
H

En el Esquema M7, un intermedio de epéxido (Esquema A5) se
abre selectivamente con &cido fluorhidrico en piridina, y el
alcohol secundario resultante reacciona con cloruro de
metanosulfonilo, © un reactivo de sulfonacién equivalente, en
diclorometano u otro hidrocarburo clorado y trietilamina.
Otras bases apropiadas incluyen diisopropiletilamina, piridina
colidina, n-metilmorfolina, y similares. El1 mesilato es
desplazado luego mediante la reaccién con azida de sodio, y la
azida se reduce con niquel de Raney bajo presién de hidrégeno
en metanocl. Tales transformaciones tienen buenos precedentes
en el arte. La amina resultante reacciona luego con di-terc-
butildicarbonato en metanol como se muestra en los Esquemas
A4-A6 y el producto se hidrogena para proporcionar la cadena

lateral de R, mostrada anteriormente.
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Esquema A7

diclocromstano

7lllr|uul de Rangy OZC, NaN,
Hy, motanol tho\gu s dinatilformamida ”'vo\E'DL{:.

HF cloruco da
matanosulfonilo
tho\gﬂ , Plridina Ph VO\E}‘DZ{:‘ trietilamina

H
Ha d:-tcrcbutu- DZ{-{
dicarbonato 10% Pd/C
N ——————— -B“
H'VOI 1 aetanal H’lvoT 1 formato da
o smonlo
H
H'OZ.C N
1

La sintegsis de piperidinas 3-sustituidas se demuestra en el
Esquema A8. La esterificacién y alquilacién del A&cido 3-
piperidin carboxilico se logra simultdneamente mediante el
tratamiento con un bromuro de bencilo en un solvente polar tal
como dimetilformamida o sulféxido de dimetilo y una base tal
como carbonato de potasio {KzCO3) o un equivalente. El éster
luego se hidroliza, y el A&cido carboxilico resultante se
convierte en una metil cetona mediante el tratamiento con
metillitio a baja temperatura (0°C). Este intermedio luego se
convierte en una oxima mediante numer;sos métodos conocidos
por los expertos en el arte. La oxima se reduce con hidruro de
litio y aluminio en tetrahidrofurano para proporcionar una

oxima. La amina reacciona con di-terc-butildicarbonato en

&>



%

124

diclorometano y trietilamina como una base. Como se muestra en
los Esquemas A4-A6, el producto luego se hidrogena para

propoxcionar la cadena lateral de R;.

Esquema A8
0
(j)l‘ou BnBr (jjﬁy’\m NaOH
K;CO, wetanol

0
H
Jimotll formanida )N H,0 N

Iz

Mali
Tatrahidrofurana
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NH
2 mclm;ro do H 0
. Llr
Y Mo Hltreeiiectee ™
N totrahldrofurano N
/ J
Ph

acelalo du swdlo
) etanol
Ph

Ph

di-terc-butildicarbonato
triwLll umlna
dlcloromatane

0 0
HN tBu HNJLOIBI.I

on i

e
formato de
N awonio N

Ph H
Debe reconocerse a partir de los Esquemas Al-AB que las
sustituiciones en sistemas de anillos tales como un anillo de
pirrolidina, piperazina, o piperidina forman centros quirales
que dan R y 5  enantidmeros y .diasteredmeros. Tales
enantidémeros ¢ diasterefmeros pueden ser separados, si se
desea, por HPLC quiral en cualquier etapa. La resolucidén de

cualquiera de los intermedios se puede realizar con técnicas
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de cristalizacién fraccionada usando &cido mandélico, d4cido
tartdrico, u otros agentes de resolucién de &cido épticamente
puro, quiral. Las aminas bencilicas quirales pueden usarse en
la preparacidén de materiales iniciales para los esquemas
angeriores, y las amidas quirales pueden también prepararse
usando Acidos quirales, tales como Acido mandélico vy
similares. Los isdémeros pueden ser separados y la amina quiral
puede ser  hidrogenada, o la amida quiral puede ser

hidrolizada.

La sintesis de "compuestos de la Férmula I de la invencién se
ilustra ademds con los siguientes ejemplos detallados. Los
ejemplos no limitan el alcance o el espiritu de la invencién a
los procedimientos especificos descriptos. Los materiales
iniciales y diversos intermedios utilizados en los siguientes
ejemplos pueden obtenerse de fuentes comerciales, o 3e
preparan rapidamente a partir de compuestos organicos

disponibles comerclalmente, ~ usando métodos sintéticos

conocidos.
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EJEMPLO 1
Sintesis de Benzoatos

(a) Etil éster del dcido 2,3,4,5-tetrafluorobenzoico

F CO,Et

Una solucién de acido 2,3,4,5-tetrafluorcbenzoico (4,68 g,
24,1 mmcl) en diclorometano (50 ml) a 0°C es tratada con
cloruro de o=xalilo (11,5 ml, 132 mmol) seguido por N,N-
dimetilformamida (4 gotas). La mezcla se agita a 0°C durante 5
minutos y luego a temperatura ambiente durante 1,5 hora. La
mezcla se concentra hasta secarse y posteriormente se co-
evapora desde benceno. El1 cloruro de &cido resultante se
diluye con diclorometano (50 ml), se enfria a 0°C y se agrega
etanol anhidro (15,0 ml, 256 mmol) gota a gota. La solucién
resultante se agita a temperatura ambiente durante 4,5 horas,
luego se vierte en NaHCO; saturado y se extrae con cloroformo.
Los extractos organicos combinados se lavan ‘con solucién
salina, se secan sobre Na:S804, se filtran y se concentran bajo

vacio para lograr el compuesto del titulo (5,37 g). !H NMR

(CDCly): & 7,67-7,55 (m, 1H), 4,42 (g, 2H), 1,41 (t, 3H).
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(b) Etil éster del dcido 2,3,4,6-tetrafluorobenzoico

CO,Et

F

Acido 2,3,4,6-tetrafluorobenzoico (4,8 g, 24,7 mmol)}) en
diclorometano (80 ml) se enfria a 0°C bajo una atmésfera de
nitrégeno y es tratado con cloruro de oxalilo (11,2 ml, 128
mmol} seqguido por N,N-dimetilformamida anhidra (2 gotas). La
mezcla se calienta a temperatura ambiente y se agita durante 2
horas. La solucidén se co-evapora con benceno para dar un
aceite gue se recoge en diclorometano {80 ml), se enfria a 0°C
bajo una atmésfera inerte, y se trata con etanol anhidro (15
ml, 258 mmol). Pasadas 5 horas a temperatura ambiente, la
solucién se vierte en NaHCO; saturado y se extrae con
cloroformo. La fase organica se lava con solucidn salina, se
seca sobre NaxS0O,, se filtra y se concentra bajo vaclo para
proporcionar el compuesto del titulo (3,3 g). Este material se
usa sin nueva purificacién. H NMR (CDCli): & 6,93-6,75 (m,

1H), 4,42 (q, 2H), 1,39 (t, 3H).
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(c) Etil éster del dcido 3-cloro-2,I,S-t:ifluorobenxoico

F CozEt

Cl

A una solucién de Aacido 3—cloro-2,4,$-trif1uorobenzoico
(ﬁjemplo 20, 4,90 g, 23,3 mmol) en diclorometano (50 ml) se
agrega cloruro de oxalilo (5,1 ml, 58,2 mmol) y N,N-
dimetilformamida (1 gota). Pasados 45 minutos; la mezcla de la
reacciédn se concentra en vacio. El1 residuo resultante se
disuelve en diclorometano (50 ml) y se trata con etanol (10
ml, 172 mmol). A los 30 minutos, la mezcla de la reaccién se
diluye con diclorometano y se lava con NaHCO3; saturado, agua y
solucién salina. La capa organica se seca socbre MgSQO,, se
filtra y el filtrado se concentra para lograr el compuesto del
titule (5,59 g). H NMR (CDCly): & 7,76-7,68 (m, 1H), 4,40 (q,

2H), 1,39 (t, 3H).

{d) Bencil dster del dcido 2,3,4,5,6-pentafluorobenzoico
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Una solucidn de A&cido 2,3,4,5;6—pentaflu6robenzoico (15,25 gq,
71,9 mmol), A4-dimetilaminopiridina (4,4 g, 36,0 mmol) vy
alcohol bencilico (7,4 ml, 71,5 mmol) en diclorometano (150
ml) se enfria a 0°C bajo una atmésfera inerte. Se agrega
clqrhidrato de 1-(3-(dimetilamino)propil}-3-etil carbodiimida
(16,7 g, 87,1 mmol) y la mezcla se agita a 0°C durante 2
horas. La mezcla se calienta a temperatura ambiente, se agita
durante 24 horas y luego se vierte en solucién salina. La
mezcla se extrae con cloroformo y la fase orgénica se lava con
NaHCO;, se seca sobre Na;SO,, se filtra y se concentra bajo
vacio para dar ‘el compuesto del titulo como un sélido blanco

(16,7 g). Este material se usa sin nueva purificacién. 'H NMR

(CDCli3}: 8 7,49-7,27 (m, 5H), 5,40 (s, 2H}.

(e) Etil éster del dcido 2,4,5-trifluorobenzoico

F: : .,COZEt
F F

A una solucién de &cido 2,4,5-trifluorobenzoico (10,85 g, 61,6
mmol) en diclorometano (100 ml) se agréga cloruro de oxalilo
(13,5 ml, 154 mmol) y N,N-dimetilformamida (1 gota). A los 45
minutos, la mezcla de la reaccién se concentra bajo vacio. El

residuo resultante se disuelve en diclorometano (100 ml) y a
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esta solucién se agrega etanol (18 ml, 310 mmol). A los 30
minytos, la mezcla de la reaccién se diluye con diclorometano
y-se lava con NaHCO; saturado, agua y solucién salina. La capa
orgdnica se seca sobre MgSO;, se filtra y el filtrado se
coqcentra para lograr el compuesto del titulo como un aceite
(12,23 g). 'H NMR (CDClj): & 7,85-7,73 (m, 1H), 7,06-6,94 (m,

i1H), 4,38 (q, 2H), 1,38 (t, 3H).

(f) Etil éster del #cido 2,4,5~trifluoro-3-matoxibenzoico

F CO,Et

OMe

Una solucidén de &cido 2,4,5-trifluorobenzoico (2,513 q, 12,19
mmol) en diclorometano (50 ml) a 0°C es tratada con cloruro de
oxalilo (5,4 ml, 61,9 mmol) seguido por N,N-dimetilformamida
(4 gotas). La mezcla se agita a 0°C durante 5 minutos y luego
a temperatura ambiente durante 2,5 horas. La mezcla se
concentra hasta casi secarse y luegqo se co-evapora desde
bencenc. El1 cloruro de &acido resultante se. diluye con
diclorometano (50 ml), se enfria a 0°C, Yy luego se agrega
etanol anhidro (7,30 ml, 124 mmol)} gota a gota. La solucién
resultante se agita a temperatura ambiente durante 4,5 horas,

se vierte en NaHCO; saturado, y se extrae con diclorometano.
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Los extractos orgédnicos combinados se " lavan con solucién
salina, se secan sobre Na»S0,, se filtran y se concentran bajo
vacio para lograr el compuestv del titulo como un liquido de
color amarillo clarc (2,82 g}. 'H NMR (CDCls}: & 7,47 (ddd,

1H), 4,39 (q, 2H), 4,05 (s, 3H), 1,40 (t, 3H).

{(g) Etil éster del dcido 2,3,4-txrifluorcbenzoico

CO,Et

F
A una solucién de &cido 2,3,4-trifluorobenzoico (10,85 g, 61,6
mmol) en diclorometano (100 ml) se agrega cloruro de oxalilo
(13,5 ml, 154 mmol) y N,N-dimetilformamida (3 gotas). A los 45
minutos, la mezcla de la reaccién se concentra bajo vacio. El
residuo resultante se disuvelve en diclorometano (100 ml) y a
esta solucién se agrega etanol (18 ml, 310 mmol). A los 30
minutos, la mezcla de la reaccién se diluye con diclorometano
y se lava con NaHCO;, agua y solucién salina. La capa orgénica
se seca sobre MgSO,, se filtra y el filtrado se concentra para

lograr el compuesto del titulo como un aceite (12,23 g). !H NMR
(CbCl1l,): & 7,93-7,67 (m, 1H), 7,09-6,96 (m, 1H), 4,39 (q, 2H),

1,40 (t, 3H).

D
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{h) Etil éster del dcido 2,3,d-tzitluoro-ﬁﬁnatoxiben:oico

MeQ
OEt

F

Una solucién de acido 2,3,4-trifluoro-5-metoxibenzoico
(Hayashi et al, Bull. Chen. §oc. Jap., 1972;45(9):2909-2914,
3,443 g, 16,7 mmol) en diclorometanc (100 ml) a 0°C es tratada
con cloruro de oxalilo (7 ml, 80 mmol) seguido por N,N-
dimetilformamida (4 gotas). lLa mezcla se agita a temperatura
ambiente durante 3,5 horas, se concentra hasta casi secarse, y
se co-evapora con benceno. El cloruro de acido luege se diluye
con dilclorometano, se gnfria a 0°C, y se trata con etanol
absoluto (10 ml, 170 mmol). La scolucién resultante se agita a
temperatura ambiente durante 20 horas, se vierte en una
soluciédn de NaHCO; saturado y se extrae con diclorometano. Los
extractos organicos se lavan con solucién salina, se secan
sobre Na,S504, se filtran y se concentran bajo vacio para lograr
el compuesto del titulo (3,785 g). 'H NMR (CDCli): & 7,36-7,29

(m, 1H), 4,42 (g, 2H), 3,93 (s, 2H), 1,44 (t, 3H).

(i) Etil éster del dcido 2,4,5-trifluoro-3-metoxibenzoico
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OEt

Me

Uns solucién de acido 3-metil-2,4,5-trifluorobenzoico (Shimizu
T., Asai T., Kumai S., Jpn. Kokai Tokkyo Koho (1997) Solicitud
Japonesa JP 95-219069, 4,3 g, 22,6 mmol) en diclorometano (100
ml) a 0°C es tratada con cloruro de oxalilo (4,2 g, 33 mmol) y
luego con N,N-dimetilformamida (2 gotas). La mezcla se agita a
temperatura ambiente durante 3 horas, se concentra y se Beca
en vacio. El cloruro de 4cido se diluye con diclorometanoc, se
enfria a 0°C, y se trata con etanol absoluto (10 ml, 170
mmol). La solucién resultante se agita a temperatura ambiente
durante 20 horas, se vierte en una solucién de NaHCO; saturado
y 8e extrae con diclorometano. Los extractos orginicos se
lavan con solucidén salina, se secan sobre Na;S0,, se filtran y

gse concentran bajo vacio para lograr el compuesto del titulo
(3,8 g). 'H NMR (CDCl3): & 7,67-7,26 (m, 1H), 4,44 (g, 2H),

2,27 (ad, 3H), 1,42 ({t, 3H).

(3) Btil éster del 4dcido 3-(Benclloxiiminometil)-2,4,65-

trifluorobanxzoico
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O
F
3 OEt
F F
=
N
OBn

Acido 2,4,5-trifluoro-3-formilbenzoico (Hiriuchi N., Yonezawa
T., Chiba K., Yoshida H., Solicitud Internacional PCT ([1999]
WO 97-JP2918B), (5,70 g, 27,9 mmol), trietilamina (11 ml, 78,9
mmol), clorhidrato de O-bencilhidroxilamina (4,47 g, 28,0
mmol} y tetrahidrofurano anhidro (150 ml) se agitan a
temperatura ambiente durante 50 horas. La mezcla se vierte en
solucién salina y se ajusta el pH a 5,5-6,0 usando A&cido
clorhidrico 1,0 M. La mezcla se extrae con acetato de etllo.
La fase orgdnica se seca sobre Na;S04, se filtra y se concentra
en vacio para proporcionar A4cido 3-(benciloxliiminometil)-
2,4,5-trifluorobenzoico (8,63 g), que se wusa sin nueva
purificacién. 4 NMR (CDCl;3): & 9,82-9,18 (bs, 1H), 8,24 (s,
1H), 7,94-7,68 (m, 1H), 7,55-7,23 (m, 5H), 5,23 (d, 2H). MS

(EI, M-1) m/z 308.

El acido 3-(benciloxiiminometil)-5,4,5—trifluorobenzoico
(0,117 g, 0,378 mmol), 4-dimetilaminopiridina (0,023 g, 0,189
mmol), etanol anhidro (0,030 ml, 0,517 mmol) se mezclan en

diclorometano (6 ml), se enfrian a 0°C y se tratan con
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clorhidrato de l-etil-3~(3-dimetilaminopropil)carbodiimida
(0,082 g, 0,427 mmol). Después de estar 2 horas a 0°C y a
temperatura ambiente durante 21 horas, 1los solventes se
evaporan. El residuo se disuelve en.cloroformo, se lava con
NaHCO; saturadc y solucién salina, se seca sobre NaS0,, se
filtra y se concentra en vacio. La purificacién mediante
cromatografia (acetato de etilo/hexanos de 1:8) proporciona el
compuesto del titulo (0,068 g). 'H NMR (CDCl;): & 8,27 (s, 1H),
7,87-7,66 (m, 1H), 7,49-7,28 (m, 5H), S,27 (s, 2H), 4,48-4,29

(q, 2H), 1,46-1,31 (t, 3H).

EJEMPLO 2
Sintesis dan Benxoatos 4-Heterociclicos

Procedimiento General

Una mezcla de éster del &cido benzoico 4-fluoro sustituldo (1
eq.), pirrolidina sustitulda (1,3-2,5 eq.) y trietilamina (2-
10 eq.}) en N,N-dimetilformamida o© acetonitrilo se calienta a
50°C-100°C durante 15 a 60 horas. La solucién luego se
concentra hasta casi secarse, se vierte sobre una solucién
saturada de NaHCO; ¥y ‘se extrae con acetato de etilo. Los
extractos organicos combinados se lava; con solucidédn salina,
se secan sobre Na;S0,, se filtran y se concentran en vacio. El

residuo resultante se purifica mediante cromatografia de
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columna (acetato de etilo/hexanos) paré lograr ésteres de
dcidos 4-pirrolidinil sustituidos.
{a) Etil égter del dcido 4-[(8)-3-texc~

butoxicarbonilaminepirrolidin-1-il}]-2,3,5-trifluorobenzoico

(I

Una solucién - de etil éster del acido 2,3,4,5-

t-BuO

tetrafluorobenzoice (Ejemplo 1la, 4,03 g, 18,1 mmol), terc-
butil éster del 4&cide (S)-pirrolidin-3-ilcarbamico (4,02 g,
21,6 mmol) (S&nchez J.P., Domagala J.M., Heifetz C.L., Priebe
S.R., Sesnie J.A., Trehan A.K., J. Med. Chen. ,
1992;35(10):1764-1773), y trietilamina (18,0 ml, 129 mmol) en
acetonitrilo (50 ml) se calienta a 50°C bajo una atmésfera de
nitrdégeno durante 4,5 horas. La solucidédn amarilla se concentra
en vacio y se vierte en una solucién de NaHCQO; saturado. La
mezcla se extrae luego con clororformo, y los extractos
orgdnicos combinades se lavan con solucién salina, se secan
sobre Na.S0;, se flltran y se concentraﬂn en vacio. El residuo
resultante luego se purifica mediante cromatografia de columna

rédpida (acetato de etilo:hexanos de 1:7) para lograr el

compuesto del titulo (5,24 g). 'H NMR (CDCly): & 7,35 (ddd,
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1H), 4,70-4,65 (bs, 1H), 4,42-4,20 (m, 3H), 3,90-3,62 (m, 3H),
3,58-3,42 (m, 1K), 2,28-2,03 (m, 1H), 1,99-~1,80 (m, 1H), 1,46

(s, S9H), 1,37 (t,' 3H).

(b) Etil éster del dcido 4-[ (S) -3-terc-

butoxicarbonilaminopirrolidini-1-il}]-2,3, 6-trifluorobenzoico

CO,Et

I-BIIO% . F
0o

Una solucidn de etil éster del acido 2,3,4,6-
tetrafluorobenzoico (Ejemplo 1b, 5,1 g, 22,9 mmol),
trietilamina (22 ml, 157 mmol) y terc-butil éster del 4&cido
(S)-pirrolidin~3-ilcarbamico (5,2 g, 27,9 mmol ) en
acetonitrilo (60 ml) se agita a temperatura ambiente durante
64 horas. La mezcla se concentra en vacio y el residuo se
disuelve en cloroformo, se lava con NaHCO3; y luego con solucién
salina, s9e seca sobre Na,S0O,;, se filtra y se concentra bajo
vacic para lograr un sdélido. El sdélido se purifica mediante
cromatografia de columna (acetato de etilo/cloroformo/hexanos

de 1:1:7) para lograr el compuesto del titulo (6,21 gq). 'H NMR

(CDC1l3): & 6,07 (ddd, 1H), 4,78-4,63 (bd, 1H), 4,49-4,22 (m,
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3H), 3,80-3,68 (m, 1H), 3,66-3,28 (m, 3H), 2,33-2,13 {m, 1H),
2,04-1,83 (m, 1H), 1,45 (s, 9H), 1,36 (t, 3H).
fc) Etil édgter dal decldo 4-[(8) ~-3-terc-

butoxicarbonilaminopirrolidin-1-i1]-3-cloro-2,5-

difluorobenzoico
F CO,E!
HN---.-C'(q F
t-Bu0\< Cl
o)

A una soluciéh de etil éster del 4&cido 3-cloro-2,4,5-
trifluorobenzoico {Ejemplo lc, 5,50 g, 23,05 mmol) en
acetonitrilo (25 ml) se agrega trietilamina (6,43 ml, 46,1
mmol) y terc-butil éster del A4cido (S)-pirrolidin-3-~
ilcarbdmico (4,72 g, 25,4 mmol). Depués de 48 horas, la mezcla
se diluye con acetato de etilo y se lava con NaHCQO3; saturado,
agua y solucién salina. La capa organica se seca sobre MgSOy,

se filtra y el filtrado se concentra para lograr el compuesto

del titulo (9,34 g). MS CI: m/z 405 (MH').

{d) Bencil éster del éc@do d~[(S)-3- (terc-
butoxicarbonilamino)pirrolidin~1-il}]-2,3,5,6-

tetrafluorocbenzoico
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F CO,Bz L

HNIu..ON F " -.
t-Bu0\< F )

o,

Una solucidn de bencil éster del acido 2,3,4,5,6-
pentafluorcbenzoico (Ejemplo 1d, 8,05 g, 26,6 mmol),
trietilamina (26 ml, 186 mmol) y terc-butil éster del &4cido
{(S)-pirrolidin-3-il-carbamico (5,6 g, 30 mmol) en acetonitrilo
(150 ml) se agita a temperatura ambiente durante 24 horas. El
solvente se remueve bajo vacio y el residuo se disuelve en
cloroformo, se lava con NaHCO; y luego solucidén salina, se seca
sobre NazS04, se filtra y se concentra en vacio para lograr un
s6lido. El1 sélido luego se purifica mediante cromatografia de
columna (acetato de etilo/cloroformo/hexanos de 1:1:6) para

dar el compuesto del titule como un sélido (7,92 g). 'H NMR
(CDC13): & 7,48-7,30 (m, 5H), 5,35 (s, 2H), 4,77-4,50 (m, 1lH),
4,37-4,19 (m, 1H), 4,01-3,63 {m, 3H), 3,59-3,46 (m, 1lH), 2,29-

2,09 (m, 1H), 2,01-1,82 (m, 1H}, 1,45 (s, 9H).

) Etil dster dal dcido 4-(pirrolidin-1-11)-2,5-

difluorobenzoico
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A una solucidén de etil éster del &cido 2,4,5-trifluorobenzoico
(Ejemplo le, 4,32 g, 21,2 mmol) en acetonitrilo (25 ml) se
agrega trietilamina (5,9 ml, 42,3 mmol) y pirrolidina (2,2 m]l,
25,4 mmeol). Después de 24 horas, la mezcla de la reaccién se
diluye con acetato de etilo y se lava con NaHCO; saturado, agua
y solucién salina. La capa orgdnica se seca sobre MgSO,, se
filtra y el filt_:rado ge concentra para lograr el compuesto del

titulo como un aceite (5,25 g). MS CI: m/z 256 (MH').

(£) Etil éster del decido 4-[3- (texc-

butoxicarbonilamino)pirrolidin-1-11]-2,5-difluoro~3-

F CO,Et
e ¢
OMe
0

UDna solucién de etil éster del Acido 2,4,5-trifluoro-3-

maetoxibenzoico

t-Bu0Q

metoxibenzoico (Ejemplo 1f, 2,821 g, 12,05 mmol), terc-butil
éster del Acido pirrolidin-3-ilcarbamico (3,310 g, 17,77 mmol)

y trietilamina (9,13 g, 12,6 ml, 90,23 mmol) en acetonitrilo
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(50 ml) se calienta a 40°C bajo nitrbgen-o durante 2 di-as. La
solucidén amarilla se concentra hasta casi secarse y se vierte
en una solucién de NaHCO; saturado y se extrae con
diclorometano. Los extractos orgénicos combinados se lavan
con solucién salina, se secan sobre NayS0,, se filtran y se
concentran bajo vacio. El residuo resultante se purifica
mediante cromatografia de <columna répida {acetato de
etilo/hexanos de 1:7) para loq_rar el compuesto del titulc coma

un sélido amarillo (3,743 g). MS EI: m/z 401 (MH").
{g) Etil - éster del dcido d-[3-terc-

butoxicarbonilaminopirrolidin-1-il]-3-cloxo-2,5-

difluorobenzoico

F COpBt -
HNG ] F :
a
0 .

t-BuQ

A una sclucién de etil éster del A&cido 3-cleoro-2,4,5-
trifluorobenzoico (Ejemplo 1c, 5,50 g, 23,05 mmol) en
acetonitrilo (25 ml) se agrega trietilamina (6,43 ml, 46,1
mmol) y terc-butil éster del &cido pirrolidin-3-ilcarbamico
(4,72 g, 25,4 mmol). Después de 48 horas, la mezcla se diluye

con acetato de etilo y se lava con NaHCO; saturado, agua ¥y
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solucién salina. La capa organica se seca sobre MgS0,, se
filtra y el filtrado se concentra para lograr el compuesto del

titulo (9,2 g). MS CI: m/z 405 (MH).

¢(h) Etil dater del dcido 4d-[3~ (texra-

butoxicarbonilamino)pirrolidin~1-1i1]-2,3~-difluorobaenzolco

Una solucidén de etil éster del &cido 2,3,4-trifluorobenzoico
(Ejemplo 1lg, 3,70 g, 18,1 mmol), terc-butil éster del Acido
pirrolidin-3-ilcarbamico (4,02‘ g, 21,6 mmol) y trietilamina
(18,0 ml, 129 mmol) en acetonitrilo (50 ml) se calienta a 50°C
bajo una atmésfera de nitrégeno durante 4,5 horas. La solucién
se concentra en vaclo y se vierte en una soluclédn de NaHCO)
saturado. La mezcla se extrae luego con cloroformo y los
extractos orgénicos combinados se lavan con soluciédn salina,
se secan con Na S04, se filtran y la mezcla se concentra en
vacio. El residuo resultante se purifica luege mediante

cromatografia de columna (acetato de etilo/hexanos de 1:7)
para lograr el compuesto del titulo (4,70 g). 'H NMR (CDClj): &

7,59-7,4% (m, 1H), 6,35-6,26 (m, 1H), 4,88-4,84 (bd, 1H),
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4,39-4,28 (m, 3H), 3,81-3,50 (m, 3H), 3,48-3,34 (m, 1H), 2,32-

2,15 (m, 1H)}, 2,02-1,76 (m, 1H), 1,45 (s, 9H), 1,40 (t, 3H).

(1) Etil éster dal dcido d-(3-terc-

butoxicarbonilaminopirrolidin-1-1il)-2,5-difluorcbenzolco

QJCIF

BOCHN

A una solucidén de etil éster del Aacido 2,4,5-trifluorobenzoico
(Ejemplo le, 14,8 g, 72,4 mmol) en acetonitrilo (225 ml) se
agrega triletilamina (65 ml, 466 mmol) y terc-butil éster del
écido pirrolidin-3-ilcarbémico (16,07 g, 86,2 mmol). Después
de 45 horas, la mezcla de la reaccién se diluye con acetato de
etilo y se lava con NaHCOj; saturado, agua y solucliédn salina. la
capa orgdnica se seca sobre MgS0O,, se filtra y el filtrado se
concentra para lograr un aceite. El1 residuo resultante se
purifica mediante "cromatografia rdpida (acetato de
etilo/hexanos de 1:5) para lograr el compuesto del titulo. MS

(ES, M+1) m/z 371, punto de fusién 98°C-100°C.
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Los siguientes compuestos se sintetizan de acuerdo con los
procedimientos generales descriptos en los Ejemplos 2a-i

precedentes.

(k) Etil éster del dcido 4-(3-terc-
butoxicarbonilaminopirrolidin-1-il)-2,5-difluoro-3-

metilbenzoico {MS ES, MH') m/z 385) usando etil éster del &cido
2,4,5-trifluoro-3-metilbenzoico (Ejemplo 1li) y terc-butil

éster del acido pirrolidin-3-ilcarbémico.

(1) Etil - éster del dcido 4-[3-(terc-
butoxicarbonilaminometil)pirrolidin-1-11]1-2,5-difluoro-3-

metilbenzoico (MS ES, MH'Y m/z 399) usando etil éster del acgido
2,4,5-trifluoro-3-metilbenzoico (Ejemplo 1i) y 3-({terc-
butoxicarbonilaminometil)pirrolidina {Rogers D.H., Saunders

J., Williams J.P., DE 19955794).

(m) Etil éster del acido 4-(3-terc-
butoxicarbonilaminopirrolidin-1-il)-2, 3-difluoro->5-

metoxibenzoico (MS ES, MH') m/z 401) usando etil éster del
dcido 2,3,4-trifluoro~5-metoxibenzoico (Ejemplo 1h) y terc-

butil éster del acido pirrolidin-3-ilcarbamico.

{n) Etil éster del acido 4-[3-(terc-

butoxicarbonilaminometil)pirrolidin-1-il]-2,5-difluoro-3-
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metoxibenzoico (MS ES, MH') m/z 415) usando etil éster del
dcldo 2,4,5-trifluoro-3-metoxibenzoico (Ejemplo 1f) y 3-(terc-
butoxicarbonilaminometil)pirrolidina (Rogers D.H., Saunders

J., Williams J.P., DE 19955794).

(o) Etil éster del dcido 4-({3-terc-
butoxicarbonilaminopirrolidin-1-il)-3-etoxi~-2,5-

difluorobenzoico (' NMR (200 MHz, CDCly): & 7,31 (dd, 1H),
4,71 (bs, 1H), 4,34-3,4 (m, SH), 2,23-1,81 (m, 2H), 1,45 (s,
5H), 1,37 (t, 3H), 1,33 (t, 3H); ((MS ES, MH') m/z 415) usando
etil éster del 4&cido 3-etoxi-2,3-difluorobenzoico (Sanchez
J.P., Gogliotti R.D., Domagala J.M., Gracheck S5.J., Huband
M.D., Sesnie J.A., Cohen M.A., Shapiro M.A., J. Med. Chem.,
1995;38(22):4478-4487) y terc-butil éster del acideo

pirrolidin-3-ilcarbamico.

(p) Etil éster del Aacido 3-(benciloxiiminometil)-4-(3-terc-
butoxicarbonilaminopirrolidin-1-il) -2, 5-difluorobenzoico (MS
ES, MH") m/z 504) wusando etil éster del 4cide 3-
{benciloxiiminometil)-2,4,5-trifluorobenzoico (Ejemplo 1j) vy

terc-butil éster del Acido pirrolidin-~3-ilcarbamico.

{(g) Etil éster del &cido 3-Cloro-2,5-difluoro-4-(3-[1,2,3]-
triazol-i-ilpirrolidin-1-il)benzoico ('H NMR (200 MHz, CDClj):

5 7,79 (s, 1H), 7,65 (s, 1H), 7,45-7,51 (m, 1H), 5,40-5,30 (m,
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1H), 4,34~4,24 (q, 2H), 4,13-3,45 (m, 4H), 2,65-2,50 (m, 1H),
2,43-2,28 (m, 1H), 1,34-1,27 (t, 3H)) usando etil é&ster del
dacido 3-cloro-2,4,5-trifluorobenzoico (Ejemplo 1lc) y 1-
pirrolidin-3-il-1H-[1,2,3]triazol (Singh R., Singh I1.P.,
Thc?mas G., Singh M.P., Micetich R.G., Fahti-~Afshar R.,
Doerksen T.R., Solicitud Internacional PCT, 1992, WO 9210492
Al).
EJEMPLO 3
Sintesis de Amino Benrxoatos 2-Sustituidos

Procedimiento Geéneral

Una solucién de etil ésteres del Acido 4-(pirrolidin-1-il)-2-
fluorcbenzoice (Ejemplo 2) y ciclopropilamina (10-15 eq.) en
sulféxido de dimetilo y trietilamina (2-5 eq.} se calienta en
un tubo de vidrio sellado durante 3 dias a 140°C. Se sopla
aire comprimido en la mezcla para remover la ciclopropilamina
excedente. La solucidén resultante se concentra bajo vacio y se
purifica mediante cromatografia de columna (acetato de
etilo/hexanos) para lograr ésteres del Acido 4-(sustituildo

pirrolidin-1-il)-2-ciclopropilamino-benzoico.

(a) Etil éster del dcido 4-[(8)-3-texc-
butoxicarbonilaminopirrolidin-1-il]-2-ciclopropllamino-3,5-

difluorobenzoico
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. F CO,Et
Bo—g <) X
0

Una solucidén de etil éster del 4&cido 4-[(S}-3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-2,3,5-trifluorobenzoico

(Ejemplo 2a, 1,95 g, 5,01 mmol) y ciclopropilamina (14,0 ml,
201 mmol) en sulféxido de dimetilo (5 ml) se calienta en un
tubo de vidrio sellado durante 44,5 horas a 100°C. Se sopla
aire comprimid; en la solucién negra para remover la
ciclopropilamina excedente. La solucidédn se concentra bajo alto
vacio y se purifica mediante cromatografia de columna réapida
(acetato de etilo/hexanos de 1:9) para lograr el compuesto del
titulo (1,77 g). 'H NMR (CDCli): & 7,32 (dd, 1H), 4,81-4,67
(bs, 1H), 4,35-4,16 (m, 3H), 3,95-3,40 (m, 4H), 2,98-2,80 (m,
1H), 2,25-2,08 (m, 1H), 1,97-1,77 (m, 1H), 1,46 (s, 9H), 1,34

(t, 3H)’ 0’72—0' 63 (m' ZH)' 0, 57_0, 49 (m' 2H) .

{b) Etil éster del dcido 4-[(8)-3-texrc-
butoxicarbonilaminopirrolidin-1-il]-2-ciclopropilamino-3, 6-

difluorobenzoico
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CO,Et

_,.B..o\gj""g [ X

Una solucién de etil éster del Acido 4-[({S)-3-(terc-
butoxicarbonilamino)pirrolidinil-il]—2,3,6-trif1uorobenzoico

(Ejemplo 2b, 5,4 g, 13,9 mmol), cilclopropilamina (40 ml, 577
mmol) y sulfdéxido de dimetilo (28 ml) en un tubo de vidrio
sellado se calienta a 100°C durante 27 horas. La amina en
exceso se remueve soplando aire comprimide antes de que 1la
solucién se concentre bajo alto vacio. El residuo se purifica
entonces mediante cromatografia de columna (acetato de
etilo/cloroformo/hexanos de 1:1:8) para lograr el compuesto
del titulo (4,80 g). H NMR (CDCl3): & 7,42 (bs, 1H), 5,69
(ddd, 1H), 4,76-4,61 (m; iH), 4,37-4,19 (m, 3H), 3,81-3,66 (m,
1H), 3,65-3,43 (m, 2H),:3,39-3,28 (m, 1H), 2,98-2,82 (m, 1H),
2,30-2,09 (m, 1H), 1,98-1,82 (m, 1H), 1,45 (s, 9H), 1,34 (t,

3"), 0,72-0,68 (m, 2H), 0,67-0,44 (m, 2H).

(c) Etil éster del dcido 4-[ (S)-3-terc-
butoxicarbonilaminopirrolidin-1-il}-3-cloxo-2-

ciclopropilamino-5-fluorobenxoico
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Una 3golucién de etil éster del 4&clido 4-[(S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-11]-3-cloro-2, 5-

difluorobenzoico (Ejemplo 2c, 9,34 a, 23,1 mmol),
ciclopropilamina (16 ml, 228 mmol) y sulfdxido de dimetilo (30
ml) se calienta en un tubo sellado a 110°C durante 3 dias.
Después de enfriar a -temperatura ambiente la mezcla de la
reacclén se diluye con acetato de etilo y se lava con NaHCO,
saturade, agua y solucidén salina. La capa organica se seca
sobre MgSO,, se filtra y el fi:.ltrado se concentra para lograr
un residuo marrdé4n. El1 residuo se purifica luego mediante
cromatografia de columna (acetato de etilo/hexanos de 1:1)
para lograr el compuesto del titulo (4,41 g). MS CI: m/z 442

(MHY) .

(d) Bencil éster del dcido d-[(8)-3~-tarc-
butaxicarbonilaminopirrolidin-1-il]-2-ciclopropilamino-3,5, 6-

trifluorobengoico
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T
t-BuO\gN F A

Uné solucién de bencil éster del 4cido 4-[{{(S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-il}-2,3,5, 6-

tetrafluorobenzoico (Ejemplo 2d, 2,5 g, 53 mmol),
ciclopropilamina (40 ml, 577 mmol) y sulféxido de dimetilo (20
ml) en un tubo de vidrio sellado se calienta a 80°C durante 24
horas. La amina. en exceso se remueve soplando aire comprimido
y la solucién luego se concentra bajo alto vacio. El residuo
se purifica mediante cromatografia de columna (acetato de
etllo/cloroformo/hexancs 1l:1:7) para legrar el compuesto del
titulo como un sé&lido (2,31 g). H NMR (CDCliy): & 7,47-7,27 (m,
5H), 7,12 (bs, 1H), 5,30 (s, 2H), 4,78-4,62 (m, 1lH), 4,35-4,17
(m, 1H), 3,96-3,56 (m, 3H), 3,54-3,39 (m, 1H), 2,91-2,73 (m,
1H), 2,24-2,02 {(m, 1H), 1,96-1,77 (m, 1H), 1,45 (s, B9H),

0,69-0,56 (m, 2H), 0,53-0,40 (m, 2H).

(e) Etil dster del 4#dcido 2-ciclopropilamino~5-fluoro-4-

plrrolidin-1-ilbaenzoico
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F COB!

A\

Etil éster del &cido 4-(pirrolidin-1-11)-2,5-difluorobenzoico
(Ejemplo 2¢c, 5,25 g, 20,6 mmol) y ciclopropilamina (30 ml, 428
mmol) se agitan en sulféxido de dimetile (30 ml) a 110°C
durante 3 dias en un tubo sellado. Después de enfriar a
temperatura ambiente, la mezcla de la reaccién se diluye con
acetato de etilo y se lava con NaHCO; saturado, agua y solucién
salina. La capa orgdnica se seca sobre MgS0;, se filtra y el
filtrado se concentra para lograr un residuoc marrén. El
residuo se purifica mediante cromatografia de columna rapida
{(hexanos/diclorometano 1:9) para lograr el compuesto del

titulo como un sélido (5,39 g}. MS CI: m/z 293 (MH').

{£f) Etil éster del dcildo 4-[3- (tarc~
butoxicarbonilamino)pirrolidin-1-il]-5-fluoro-2-

isopropilaminobenzoico

F
HN N : ;

CO,Et
H
t-Bu0s< /k
. 0
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Etil éster del dcido 4—[3—(terc:butoxicarbonilamino)—
pirrolidin-1-il]-2,5-difluorobenzoico (Ejemplo 24, 5,4 g, 13,9
mmol), isopropilamina (40 ml, 469 mmol) y sulféxido de
dimetilo (25 ml) se calientan a 100°C durante 4 dias en un
tubo de vidrio sellado. La amina en exceso se remueve soplando
aire comprimido. El1 residuo se filtra y se concentra bajo
vaclo para dar un aceite espeso. Purificacién mediante
cromatografia de columna (acetato de etilo/cloroformo/hexanocs
1:1:7) para proporcionar el compuesto del titulo como un
s6lido (1,6 g). MS: m/z 410 (MH").

(q) Etil édster del dcido 4-[ (S)-3- (texc-
butoxicarbonilamino)pirrolidin-i-il]-2-sec-butilamino-3-cloxo-

5-fluorobenzoico

chozEt
"B“O\km c )i/
0

Etil éster del acido 4-[(S)~-3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-3-cloro-2,5-

difluorobenzoico (Ejemplo 2c, 1,95 g, 4,81 mmol), sec-
butilamina (30 ml, 296 mmol) y sulféxido de dimetilo (20 ml)

se calientan en un tubo de vidrio sellado a 110°C durante 24
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ho;as. La mezcla de la reacclién se evapofa, y la purificacién
mediante cromatografia de columna (1:8, acetato de
etilo/hexanos) proporciona el compuesto del titulo como un

jarabe amarillo (3,69 g). MS EI: m/z 548 (MH').

(h) Etil éster del d&ecido 4-[3-tazrc-
butoxicarbonilaminopirrolidin~1-il]-2~ciclopropilamino-5-

£luoro-3-metoxibenzoilco

Una solucién de etil éster del dcido 4-[3-(terc-
butoxicarbonilamino)pirrolidin-1-11]-2,5~difluoro-3-

metoxibenzoico (Ejemplo 2f, 3,087 g, 7,71 mmol) Yy
ciclopropilamina (12,0 ml, 172 mmocl) en sulféxido de dimetilo
{5 ml) se calienta en un tubo de vidrio sellado durante 3 dias
a 110°C. Se sopla aire comprimido en la solucién negra para
remover le ciclopropilamina en exceso. La solucién se
concentra bajo vacio y se purifica me@}ante cromatografia de
columna rapida (acetato de etilo/hexanos 1:5) para lograr el

compuesto del titulo como un sélido amarillo (0,875 g). H NMR

(cbclz): & 7,33 (d, 1H), 17,15 (bs, 1H), 4,78-4,65 (m, 1H),
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4,33-4,15 (m, 3H), 3,92-3,50 (m, 3H), 3,55 (s, 3H), 3,45-3,634
(m, 1H), 3,02-2,89 {m, 1K), 2,28-2,09 (m, 1H), 1,93-1,77 (m,

1H), 1,46 (s, 9KH), 1,34 (t, 3H), 0,7-0,59 (m, 2H), 0,49-0,42
(m, 2H).

(i) Etil dster del dcido 4-[3-texc-

butoxicarbonilaminopirrolidin-~1-il1]-2-ciclobutilamino-5-

fluorobenzoico
nG i,
t—BuO\?
0

Una solucibn de etil éster del adcido 4-[3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-2, 5-difluorobenzoico (23,
3,059 g, 8,26 mmol) y ciclobutilamina (15,0 ml, 175 mmol) en
sulféxido de dimetilo (20 ml) se calienta en un recipiente
sellado durante 4 dias a 110°C. Se sopla aire comprimido en la
soluciédn negra para remover la ciclobutilamina en exceso. La
solucién se concentra bajo vacio y se urifica mediante
cromatografia de columna répida (acetato de etilo/hexanos 1:5)
para lograr el compuesto del titulo comoe un sélido amarillo
(1,715 g). H NMR (CDCl3): & 7,67 (bs, 1H), 7,48 {(d, 1lH), 5,54

(d, 1H), 4,77-4,64 (bs, 1H), 4,38-4,18 (m, 3H), 3,97-3,85 (m,
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lH)' 3780_3l’42 (m! 3H)' 3"41-3' 30 (m, IH)" 2' 50"'2'32 (l'l'l, ZH"

2,28-2,12 (m, 1H), 2,05-1,70 (m, 5H), 1,46 (s, 9H), 1,35 (t,
3H).

(1) Etil édster dal dcido 4-[3-texrc~-
butoxicarbonilaminopirrolidin~1-11]-2~cicloproplilamino-2-

fluorobenzoico

Una solucién de etil éster del acido 4-{3-(texc-
butoxicarbonilamino)pirrolidin-1-il]-2, 3-difluorobenzoico

(Ejemplo 2h, 1,85 g, 5,01 mmol) y ciclopropilamina (14,0 ml,
201 mmol) en N,N~dimetilacetamida (5 ml) se calienta en un
tubo de vidrio sellado durante 48 horas a 100°C. La solucién
luego se concentra bajo alto vacio y se purifica mediante
cromatografia de columna (acetato de etilo/hexanos 1:9) para
lograr el compuesto del titulo (1,57 g). 'H NMR {(CDCls): & 7,59
(bs, 1H), 7,57 (dd, 1H), 6,00 (dd, 1H), 4,82-4,68 (bd, 1H),
4,39-4,18 (m, 3H), 3,80-3,49 (m, 3H), 3,41-3,30 (m, 1lH), 3,0-
2,88 (m, 1HW), 2,31-2,1Y (m, 1H), 2,00-1,85 (m, 1H), 1,45 (s,

9H), 1,37 (t, 3H), 0,73-0,50 (m, 4H).
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(k) Etil éster del dcido 4-[3- (terc-
butoxicarbonilamino)pirxrolidin-1-il}]~5-cloro-2-

ciclopopilanino-3-fluorobanzolco

c
aocHN-GN N
F A

Una solucién de  etil éster del adcido 4-[3-(terc-
butoxicarbonilapino)Pirrolidin—l-il]—5-cloro—2,3—

difluorobenzoico (Ejemplo 21, 3,75 g, 9,3 mmol) Y
ciclopropilamina (14,0 ml, 201 mmol) en N,N-dimetilacetamida
(5 ml) se calienta en un tubo de vidrio sellado durante 48
horas a 100°C. La solucién luego se concentra bajo alto vacic
y se purifica mediante cromatografia de columna (acetato de
etilo/hexancs 1:9) para lograr el compuesto del titulo (2,0
g). M NMR (CDCly): & 7,64 (d, 1H), 7,56 (bs, 1H), 4,98-4,90
(bd, 1H), 4,40-4,20 (m, 3H), 3,78-3,63 (m, 4H), 2,97-2,83 (m,
14y, 2,35-2,21 {m, 1H), 1,93-~1,81 (m, 1H), 1,46 (s, 9H), 1,38

(t' 3H)' 0, 75_0, 61 (m' ZH)’ 0;57_0' 50 (m, ZH, ]

Los siquientes compuestos se sintetizan de acuerdo con los
procedimientos generales de los Ejemplos 3a-k descriptos

anteriormente.



54

157

(1) Etil éster del dcido 4-(3-terc-
butoxicarbonilaminopirroldin-1-il)-2-ciclopropilamino-5-~

fluoro-3-metilbenzoico {[MS ES, MH'] m/z 422) usando etil éster
del Acido 4~ (3~terc-butoxicarbonilaminopirrolidin-1-11)-2,5-

difluoro~-3-metilbenzoico (Ejemplo 2k).

{m) Etil éster del dcido 4-(3-(terc-
butoxicarbonilaminometil)pirroldin-1-il)-2~ciclopropilamino-5-

fluoro-3-metilbenzoico ([MS ES, MH+1l] m/z 436) usando etil
éster del acido 4-[3-~(terc-butoxicarbonilaminometil) -~

pirrolidin-1-il)-2,5-difluoro-3-metilbenzoico (Ejemplo 21).

(n) Etil éster del dcido 4~ (3-terc-
butoxicarbonilaminopirroldin-1-il)-2-ciclopropilamino-3-

fluoro-5-metoxibenzoico ([MS 'ES, MH+1] m/z 439) usando etil
éaster del &cido 4-(3-terc-butoxicarbonilaminopirrolidin-1-il)-

2,3-difluoro-5-metoxibenzoico (Ejemplo 2m).

(o) Etil éster del dcido 4-[3-(terc-
butoxicarbonilaminometil)pirroldin~1-il)-2-ciclopropilamino~5-
fluoro-3-metoxibenzoico ([MS ES, MH'] m/z 453) usando etil
éster del acido 4—[3—(terc-buéoxicarbonilaminOmetil)-

pirrolidin-1-il)-2,5-difluoro-3-metoxibenzoico (Ejemplo 2n).
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(p) Btil éster del dcido 4-(3-terc-
butoxicarbonilaminopirroldin-1-11)-2-ciclopropilamino-3-etoxi-
5-fluorobenzoico ([MS ES, MH'] m/z 452) usando etil éster del
acido 4—(3—terc—butoxicarbonilaminopirrolidin—l—il)—3-etoxi—

2,5~difluorobenzoico (Ejemplo 20).

(q) Etil éster del 4&cido 3-(benciloxiiminometil)-4-(3-terc-
butoxicarbonilaminoplirrolidin-1-il)-2-ciclopropilamino-5-
fluorobenzoico ([MS ES, MH'l m/z 541) usando etil éster del
acido 3-(benciloxiiminometil)-4-(3-terc-
butoxicarbonilaminopirrolidin-1-il)-2,5~difluorobenzoico

(Ejemplo 2p).

{(r) Etil éster del &cido 3-Cloro-2-ciclopropilamino-5~fluoro-
4-(3-[1,2,3)-triazol-1-il-pirrolidin-1-il)benzoico ('H NMR (200
MHz, CDCl;): & 8,00 (s, 1H), 7,73 (s, 1H), 7,52 (d, 1H), 7,19
(bs, 1H), 5,53-5,39 (m, 1H), 4,36-4,21 (g, 2H), 4,14-4,01 (m,
14), 3,98-3,83 (m, 1H), 2,71-2,58 (m, 1lH), 2,43-2,29 (m, 1H),
1,41-1,28 (t, 34), 0,73-0,59 (m, 2H), 0,52-0,37 (m, 2H))
usando etil éster del acido 3-cloro-2,5-difluoro-4-(3-[1,2,3)-

triazol-l-il-pirrolidin-1-il)benzoico (Ejemplo 2q).

EJEMPLO 4

Hidrélisis de Esteres

Procedimiento General
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Una solucién de éster del &cido 4-(sustituido-pirrolidin-1-
il)~2-ciclopropilaminobenzoico (Ejemplo 3) e hidréxido de
sodic acuoso (10-20 eg., 1,0 N) en tetrahidrofurano y metanol
se calienta durante 16 a 24 horas a 70°C. La solucidén se
enfria, se diluye con agua y se concentra parcialmente bajo
vaclo. La solucidén resultante se acidifica a pH 6 con Acido
clorhidrico 1,0 N acuoso, luego el pH se ajusta a pH 7-8 con
5% de solucién de NaHCO; y se extrae con acetato de etilo. Los
extractos organicos combinados se secan sobre NaS0,, se
filtran y se concentran en vacio para lograr el d4cido 4-

(sustituido-pirrolidin-1-il)-2-ciclopropilaminobenzoico.

(a) Acido 4-[(S)-~3-terc-butoxicarbonilaminopirrolidin-1-il]-2-

clclopropilamino-3,5-difluorcbenzoico

Una solucién etil éater del _acido 4-[(S5)-3~terc-

t-BuQ

butoxicarbonilamino)pirrolidin-1-il)-2-ciclopropilamino-3, 5-
difluorobenzoico (Ejemplo 3a, 40 g, 3,29 mmol) e hidréxido de

sodio acuoso (1,33 N, 15,0 ml, 20,0 mmol) en tetrahidrofurano
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(20 ml) y metanol (50 ml) se calienta durante 3 horas a 50°C.
La solucidén se enfria, se diluye con agua, y se concentra
parcialmente en vacio. La s8o0lucién resultante se acidifica a
pH 6 con &cido clorhidrico 1N acuoso y luego el pH se ajusta a
pH 7-8 con 5% de NaHCO; y se extrae con cloroformo. Los
extractos orgdnicos combinados se secan sobre NaxS0,, se

filtran y se concentran para dar el compuesto del titulo como

un sélido amarillo palido (1,31 g). 'H NMR (DMSO-d¢): & 12,65

{bs, 1iH), 7,48 (bs, 1H), 7,27-7,14 (m, 2H}), 4,08-3,92 (m, 1H).

(b) Acido 4-](S)-3-terc-butoxicarbonilaminopirridin-1-il1]~-2-

ciclopropilamino-3, 6-difluorcbenzoico

CO,H

o T X

O

L J

Una solucién de etil éster del 4cido 4-[(S)-3-terc-
butoxicarbonilaminopirrolidin-l-il]—2-ciﬁlopropi1amino-3,6—

difluorobenzoico (Ejemplo 3b, 1,45 g, 3,40 mmol) e hidréxido
de sodio acuoso (1,33 N, 17,0 ml, 22,6 mmol) en

tetrahidrofurano (20 ml) y metanol (50 ml) se calienta durante
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21 horas a 50°C. La solucién se enfria, se diluye con agua, y
luego se concenra parcialmente en vacio. La solucién
resultante se acldifica a pH 6 con Acido clorhidrico 1N acuoso
y luego el pH se ajusta a pH 7-8 con 5% de NaHCO; y se extrae
con acetato de etilo tres veces. Los extractos organicos
combinados se secan sobre Na,S0,, se filtran y se concentran
bajo vacio para dar el compuesto del titulo como un sélido
verde palido (1,33 g). 'H NMR (DMSO-d¢): & 7,21 (bd, 1H), 5,83
(dd, 1H), 4,12-3,98 (m, 1H), 3,75-3,20 (m,lSH), 2,88-2,78 (m,
1H), 2,14-1,96 (m, 1H), 1,90-1,73 (m, 1lH), 1,39 (s, 9H), 0,69-

0,59 (m, 2H), 0,45-0,36 (m, 2H).

{c) Acido d4-[(S)-3-terc-butoxicarbonilaminopirrolidin-1-11]-3-

cloxo-2-ciclopropilamino-5-fluoro-banzoico

A una solucién de etil éster del _acido 4-[(S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-3-cloro-2-

ciclopropilamino-5-fluorobenzoico (Ejemploe 3¢, 2,90 g, 6,56
mmol) en metanol (30 ml) y tetrahidrofurano (30 ml) se agrega

una solucién 1N de hidréxido de sodio (50 ml). La mezcla de la
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reaccién se agita a 80°C durante 20 'horas, se enfria a
temperatura ambiente y se diluye con acetato de etilo. La capa
organica se lava con &cido clorhidrico 1N, agua y solucién
salina. La capa orgénica se secdé sobre MgSO,, se filtré Yy el
fi%trado se concentrd para dar el compuesto del titulo como un

sélido (2,74 g). MS CI: m/z 414 (MH').

(d) Acido 4-[(S)-3-terc-butoxicarbonilaminopirrolidin-1-il]-2-

ciclopropilamino-3,5, 6-trifluorcbenzolco

Una solucién de 4-[(S)~-3-(terc-butoxicarbonilamino)pirrolidin-
l-il]-2-ciclopropilamino-3, 5, 6-trifluorobenzoato (Ejemplo 3d,
3,68 g, 7,31 mmol}, NaOH 1,0.M (75 ml), metanol (50 ml), ¥y
tetrahidrofurano (50 ml) se calienta a 50°C durante 24 hora;.
La mezcla se concentra parcialmente bajo vacia y luego se
extrae con diclorometano. La fase acuosa es llevada a pH 7,5
usando HCl 1,0 M y es extraida con acetato de etilo. Los
extractos orgdnicos combinados se secan sobre Na;S0,, se

filtran y se concentran bajo vacio para lograr el &cldo 4-
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[ {S)-3-terc-butoxicarbonilamino-pirridin-1-il]-2-

ciclopropilamino-3, 5, 6-trifluorobenzoico como un sélido (2,9
g) . Este material se usa sin nueva purificacién. 'H NMR (DMSO-
de): & 7,19 (bd, 1H), 4,12-3,95 (m, - 1H), 3,83-3,52 (m, 3H),
3,48-3,33 (m, 1H), 2,83-2,69 (m, 1H), 2,10-1,94 (m, 1H), 1,89-

1,72 {(m, 1H), 1,49 (s, 9H), 0,70-0,56 (m, 2H), 0,44-0,33 (m,

2H) .
(e) Acido 2-ciclopropilamino-5-fluoro-4d-pirrolidin-1-
ilbenzoico

%

A una solucién de etil éster del dcido 4-(pirrolidin-1-11)-2-
ciclopropilamino-5-fluorobenzoico (Ejemplo 3e, 3,10 g, 10,4
mmol) en metanol (50 ml) y tetrahidrofurano (20 ml) se agrega
una solucidén 1IN de hidréxido de sodio (35 ml). La mezcla de la
reaccién se agita a 80°C durante 20 horas, se enfria a
temperatura ambiente y se diluye con acetato de etilo. La
capa organica se lava con acido clorhidrico 1N, agua vy
solucién salina. La capa orgdnica se- seca sobre MgS0O,, se

filtra y el filtrado se concentra para lograr el compuesto del

titulo como un sélido (2,74 g). MS CI: m/z 263 (M').
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(£)  Aecido  d-[3-terc-butoxicarbonilaminopirrolidin-1-il]-5-

fluoro-2-~isopropilamincbenzoico

Una solucién de etil éster del acido 4~[3=-(terc-
butoxicarbonilamino)pirrolidin-1-il]-5-fluoroc-2-

isopropilaminobenzoico (Ejemplo 3f, 1,5 g, 3,40 mmol),
hidréxido de sodio 1M acuoso (50 ml), tetrahidrofurano (40
ml), y metanol (40 ml) se calienta durante 25 horas a 70°C. La
solucidén se enfria, se diluye con agua, y luego se concentra
parcialmente. La solucién resultante se acidifica a pH 7-8 con
dcido clorhidrico 1,0 M acuoso y se extrae con acetato de
etilo. Los extractos orgdnicos combinados se secan sobre
Na,80,, se filtran y se concentran bajo wvacio para dar el
compuesto del titulo como un sélido (1,25 g). MS EI: m/z 380

(M) .

(g) Acido 4-[3-(terc-butoxicarbonilamino)pirrolidin-1-il]-2-

sec-butilamino-3-cloro~5-fluorobenzoico
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F CO,H

N -

oL

Una solucién de etil éster del acido 4~-[3-terc-
butoxicarbonilaminopirrolidin-1-il]-2-sec-butilamino-3-cloro-

5-fluorcbenzoico (Ejemplo 3g, 3,57 g, 7,79 mmol), hidréxido de
sodio 1,0N (50 ml) y metanol (80 ml) se calienta a 80°C
durante 16,5 horas. La mezcla se evapora parclalmente, se
diluye con agqua (150 ml) y el pH se ajusta a 7,0-8,0 usando
4cido clorhidrico 1,0 M. La mezcla se extrae con acetato de
etilo, se seca sobre Na.SO, y se concentra bajo vacio para dar
el compuesto del titulo como un sélido blancuzco (1,26 g) que

se usa sin nueva purificacién. MS EI: m/z 430 (M%).

(k) Acido 4-[3-terc-butoxicarbonilaminopirrolidin-1-il1]-2~

ciclopropilamino-5-fluoro-3-metoxibenzoico

F CO,H
1IN | N“
Ohﬁizgs :
()

t-BuO
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Una solucién de etil éster del dcido  4-[3-terc-
butoxicarbonilaminopirrolidin-1-il]-2-ciclopropilamino-5-

fluoro-3-metoxibenzoico (Ejemplo 3h, 0,173 g, 0,395 mmol) e
hidréxido de sodio acuoso (1,33 N, - 2,0 ml, 2,66 mmol) en
tetrahidrofurano (10 ml) y metanol (30 ml} se calienta durante
22 horas a 70°C. La solucién se enfria, se diluye con agua, y
se concentra parcialmente bajo vacio. La solucidén resultante
se acidifica a pH 6 con &cido clorhidrico 1N acuoso y luego el
pH se ajusta a 7-8 con 5% de solucidén de NaHCO; y se extrae con
acetato de etilo. Los extractos orgdnicos combinados se secan
sobre Na,;S0,, s€ filtran y se concentran en vacio para lograr
el compuesto del titulo como un sélide amarille (0,160 g). 'y
NMR (CDCl3): & 7,46 (d, 1H), 4,80-4,69 (bs, 1lH), 4,33-4,18 (m,
1H4), 3,90-3,45 (m, 3H), 3,62 (s, 3H), 3,43-3,32 (m, 1lH), 2,91-
2,80 (m, 1H), 2,28-2,10 (m, 1H), 1,96-1,78 (m, 1H), 1,46 (s,

9H), 0,63-0,52 (m, 4H).

(1) Hcido  4-[3-terc~butoxicarbonilaminopirrolidin-1~il]-2-

ciclobutilamino-5-fluorobenzoico

F CO,H

=0
t-BuO
0
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Una  solucién de etil éster del 4cido  4-[3-terc-
butoxicarbonilaminopirrolidin-1-il]=-2-ciclobutilamino-5-

fluorobenzoico (Ejemplo 3i, 1,51 g, 3,58 mmol} e hidréxido de
sodio acuoso (1,33 N, 20,0 ml, 26,6 mmol) en tetrahidrofurano
{15 ml) y metanol (40 ml) se refluye durante 19 horas. La
solucién se enfria, se diluye con agua y se concentra
parcialmente bajo vacio. La sdlucién resultante se acidifica a
pH 6 con &cido clorhidrico 1,0 N acuoso y luego el pH se
ajusta a pH 7-8 con 5% de solucién de NaHCO; y se extrae con
acetato de etilo. Los extractos orgdnicos combinados se secan
sobre Na;S04, se filtran y se concentran bajo vacio para lograr
el compuesto del titulo como un sélido amarillo (1,53 g). MS

EI: m/z 394 (MH").

(3) Acido 4-[3-(terc-butoxicarbonilamino)pirrolidin-1-il]-2-

ciclopropilamino-3-fluorobenzoico

Una solucidén de etil égtre del acido 4-[3-(terc-
butoxicarbonilamino)pirrolidin-1-i1}~2-ciclopropilamino-3-

fluorobenzoico (Ejemplo 3j, 1,34 g, 3,29 mmol) e hidréxido de
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sodio acueso (2N, 20 ml) en tetrahidrofurano (20 ml) y metanol
. (20 ml) se refluye durante 1 hora. La solucién se concentra
parcialmente en vacio, luego se acidifica a pH 6 y se extrae
con cloroformo. Los extractos orgdnicos combinados se secan

sobre Na;S0;, se filtran y se concentran para dar el compuesto
del titulo (1,40 g). H NMR (CDCl3): & 7,59 (dd, 1H), 6,06 (dd,
1H), 4,80-4,70 (bd, 1H), 4,38-4,22 (m, 1H), 3,79-3,50 (m, 3H),
3,47-3,35 (m, 1H), 2,98-2,87 {(m, 1H), 2,30-2,14 (m, 1H), 1,97~

1,84 (m, 1H), 1,46 (s, 9H), 0,69-0,54 (m, 4H).

(k) Acido 4-l3-(terc-butoxicarbonilamino)pirrolidin-1-il]-5-

cloro-2-ciclopropililamino-3-fluorobenzoilco
cl CO,H
. HN N
I-BIIO‘( F A
) O

Una solucién de etil éster del acido 4-[3-(terc-
butoxicarbonilamino)pirrolidin-1-il)-5-cloro-2-

ciclopropilamino-3-fluorobenzoico (Ejemplo 3k, 2,00, 4,50
mmol) e hidréxido de sodio acuoso (2,0 N, 20 ml) en
tetrahidrofurano (20 ml) y metanol (20 ml) se refluye durante

1 hora. La solucién se concentra parclalmente en vacio, se
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acidifica a pH 6, y se extrae con cloroformo. Los extractos
orgédnicos combinados se secan sobre Na,S0,, se filtran y se
concentran para dar el compuesto del titulo (1,70 g). H NMR
{CDCl3): & 7,71 (d, 1H), 4,91-4,82 (bd, 1H), 4,40-4,25 (m, 1H),
3,77-3,69 (m, 2H), 3,53-3,34 (m, 2H), 3,00-2,88 (m, 1H), 2,24-
2,15 (m, 1H), 1,90-1,80 (m, 1H), 1,46 (s, 9H), 0,72-0,54 {m,

4H) .

Los siguientes compuestos se sintetizan de acuerdo con los

procedimientos generales de los Ejemplos 4a-k.

(1) Acido 4-(3-terc-butoxicarbonilaminopirroldin-1-il)-2-~
ciclopropilamino-5-fluoro~-3-metilbenzoico ([MS ES, MH'] m/z
394) usando etil éster del acido 4-(3-terc-
butoxicarbonilaminopirrolidin~1-il)-2-ciclopropilamino-5-

fluoro-3-metilbenzoice (Ejemplo 31).

(m) Acido 4-[3—(terc—ﬁutoxicarbonilaminometil)pirroldin—l—il]—
2-ciclopropilamino-5-fluoro~-3-metilbenzoico {([MS ES, MH+l] m/z
408) usando etil éster del acido 4-[3-(terc-
butoxicarbonilaminometil)-pirrolidin-1-il]-2-ciclopropilamino-

I
5-fluoro-3-metilbenzoico (Ejemplc 3m}.

(n) Acido 4-(3-terc-butoxicarbonilaminopirreldin-1-il)-2-

ciclopropilamino-3-fluoro-5-metoxibenzoico (*H NMR (200 MHz,
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€DCly): & 12,50 (bs, 1RH), 7,18-7,09 (m,- iy, 7,07 (d, 1H),
4,07-3,90 (m, 1H), 3,80-3,50 {(m, 2H), 3,66 (s, 3H), 3,42-3,29
(m, 2H), 2,88-2,71 (m, 1H), 2,10-1,9% (m, 1H), 1,86-1,67 (m,
1H), 1,39 (s, 9H), 0,70-0,57 (m, 2H), 0,46-0,32 (m, 2H))
usando etil éster del acido 4- (3-terc-
butoxicarbonilaminopirrolidin-1-il)-2-ciclopropilamino~-3-

fluoro-5-metoxi~benzoico (Ejemplo 3n).

(o) Acido 4-[3-{(terc-butoxicarbonilaminometil)pirroldin-1-il)-
2-ciclopropilamino-5-fluoro-3-metoxibenzoico ([MS ES, MH+1]
m/z 424) usando etil éster del acido 4-[3-(terc-
butoxicarbonilaminometil)-pirrolidin-1-i})-2-ciclopropilamino-

5-fluoro-3-metoxibenzoico (Ejemplo 3o0).

(p) Acido 4-(3-terc-butoxicarbonilaminopirroldin-1-il)-2-
clclopropilamino-3-etoxi-5-fluorobenzoico ([{MS ES, MH'] m/z
424) usando etll éster del dcido 4~ (3-terc-
butoxicarbonilaminopirrolidin-1-il)~3-etoxi-5-fluorobenzoico

(Ejemplo 3p}.

(q) Acido 3-({benciloxiiminometil)-4-{3-terc-
butoxicarbonilaminopirrolidin-1-il)-2-ciclopropilamino-5-
fluorobenzoico ([MS ES, MH'] m/z 513) usando etil éster del

acido 3-(benclloxiiminometil)~-4-(3-terc-
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butoxicarboni1aminopirrolidin—1-il)—2—c1ciopropilamino-5—

fluorobenzoico (Ejemplo 3q).

(r) Acido 3-Cloro-2-ciclopropilamnino-5-fluoro-4-(3-(1,2, 3]~
triazol-1-il-pirrolidin-1-il)}benzoico ('H NMR (200 MHz, CDCli):
6 8,50 (bs, 1H), 8,03 (s, 1H), 7,72 (s, 1H), 7,60 (d, 1H),
5,54-5,39 (m, 1H), 4,13-3,97 (m, 1H), 3,92-3,85 (m, 1lH), 3,68-
3,63 (m, 1H), 3,54-3,42 (m, 1H), 3,10-3,00 (m, 1H), 2,78-2,60
(m, 1H), 2,39-2,33 (m, 1lH), 6,70—0,58 (m, 2H), 0,58-0,46 (m,
2H)) usando etil éster del acido 3-cloro-2-ciclopropilamino-5-
fluoro-4-(3-{1,2,3]-triazol-1-il-pirrolidin-1-il)benzoico

(Ejemplo 3r).

EJEMPLO 5
Sintesis de Acidos Antranilicos N-Sustituldos

(a) Acido 2-ciclopropilamino-4,5-difluorobenzoico

OH

Y

A una solucién de A4cido 4,5-difluorobenzoico (1,13 g, 6,53
mmol) en metanol anhidro (40 ml) se agrega tamiz molecular (3

A, Acido  acético (3,70 ml, 65,3 mmol) y [(1-
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etoxiciclopropil)oxiltrimetilsilano (5,25 ml, 26,11 mmol).
Después de 30 minutos, se agrega cianoborochidruro de sodio
(2,08 g, 32,64 mmol) y la mezcla de la reaccién se calienta a
reflujo. Después de 16 horas, la- reaccién se enfria a
temperatura ambiente, se filtra, se lava con metanol y el
filtrado combinado se concentra bajo vacio para lograr un
aceite viscoso. El aceite resultante se disuelve en acetato de
etilo y se lava con acido clorhidrico 1,0 M, agua y solucién
salina. La capa orgdnica se seca sobre MgSO,, se filtra y el
filtrado se concentra bajo vacio para lograr un sélido beige

(1,32 g). MS CI: m/z 212 (M").

(b) Acido 5-cloro-2~ciclopropilamino-4-fluorobenzoico
O

Ci
OH

F NH

A una solucién de &cido 4,5-difluoroantranilico (1,20 g, 6,37
mmol ) -en metanol anhidro (50 ml) se agregan tamices
moleculares (3 A), &cido acético (3,70 ml, 65,3 mmol) y [(1-
etoxiclclopropilloxi]ltrimetilsilano (5,}2 ml, 25,5 mmol).
Después de 30 minutos, se agrega cianoborohidruro de sodio
(2,03 g, 31,9 mmol) y la mezcla de la reaccidén se calienta a
reflujo. Después de 16 horas, la reaccién se enfria a

temperatura ambiente, se filtra, se lava con metanol y el



W

173

filtrado combinado se concentra bajo vacio para lograr un
aceite viscoso. El aceite resultante se disuelve en acetato de
etilo y se lava con Acido clorhidrico 1,0 M, agua y solucién
salina. La capa organica se seca sobre MgSO;, se filtra y el
filtrado se concentra bajo vacio para lograr un sélido castano

(1,78 g). MS CI: m/z 228 (M").
(c) Acido 2-(2,4-difluoroanilino)-4,5-difluorobenzoico

OH

Se genera diisopropilamida de 1litio a -5°C combinando
diisopropilamina (7,2 ml, 51 mmol) y n-butillitio (33 ml, 53
mmol) en tetrahidrofurano anhidro (150 ml) bajo una atmésfera
inerte. Después de 0,5 hora, la solucién se enfria a -78°c y
se agrega 2,4-difluorocanilina (3,46 mi, 34 mmol) y se agita
durante 2 horas. Se agrega 2,4,5-trifluorobenzoico (3,0 g, 17
mmol) y luego se deja calentar la mezcla a temperatura
ambiente durante 18 horas. Se agrega una solucidn saturada de
cloruro de hidrégeno/dioxano (10 ml), y después de 1 hora, la

mezcla se concentra en un sé6lido. E1 sélido se disuelve en
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cloroformo y se lava con &cido clorhidrico 1,0 M, agua vy
solucién salina. La solucién se seca, se concentra en vacio, y
se purifica mediante cromatografia de columna {acetato de
etilo/hexancos 3:1) para dar &Acido 2-(2,4-difluoroanilino) -4, 5-
difluorobenzoico como un s6lido (2,18 g). 'H NMR (CDCly): &
8,95 (bs, 1H), 7,80-7,75 (m, 2H), 7,50-6,85 (m, 3H), 6,62-6,40

(m, 1H). MS EI: m/z 286 (M").

(d) Acido 3-cloro~2-ciclopropilamino-4,5-difluorobenzoico

OH

F H
)\

En un tubo sellado una mezc¢la de A&cido 2-bromo-3-cloro-4,5-
difluorobenzoico (Ejemplo 20, 7,96 g, 29,3 mmol), ciclopropil
amina (4,20 ml, 58,7 mmol), acetato de potasioc (5,77 g, 58,6
mmol), acetato cuaprico monohidratade (0,50 g, 2,5 mmol) ¥y
trietilamina (4,9 ml, 35,19 mmol) en alcohol isopropilico se
agita a 80°C. Después de 16 horas, la mezcla de la reaccién se
concentra bajo vacio, y el residuo resaltante se disuelve en
acetato de etilo. La capa organica se lava con &cido
clorhidrico 1,0 M, agua y solucién salina. La capa orgdnica se

seca sobre MgS0O, y se filtra. El filtrado se concentra bajo
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vacio y se purifica a través de crom'atografia de columna
rapida (5% de alcohol isopropilico/1% de &cido férmico/94% de

diclorometano) para lograr el compuesto del titulo (4,62 g).

MS CI: m/z 248 (MuH%).

EJEMPLO 6
Sintesis de t-Butil ésteres hidrazincarboxilicos
(a) terc~Butil éstger del #cido (2-ciclopropilamino—-4, 5~

difluorobanzoil)hidrazincarboxilico

F R

e
A

A una solucidn de -acido 2-ciclopropilamino-4, 5-
difluorobenzoico (Ejemplo 5) (1,32 g, 6,19 mmol) y carbazato
de terc-butilo (1,30 g, 9,75 mmol) en diclorometanoc (30 ml) se
agrega l-etil-3-(3-dimetilaminopropil)-carbodiimida (1,87 g,
9,75 mmol). Después de 16 horas, la mezcla de la; reacclédn se
diluye con diclorometano y se lava con NaHCO; saturado, agua y
solucién salina. lLa capa organica se seca sobre MgSO, y se
filtra. El filtrado se concentra bajo vacio y se purifica

mediante cromatografia de columna rapida (acetato de



\b

176

etilo/hexanos 1:2) para lograr terc—butii éster del &acido N,-
(2-ciclopropilamino-4,5-difluorobenzoil) hidrazincarboxilico

como un sélido (1,65 g). MS EI: m/z 328 (M').

(b) terc-Butil éster del &cido [2-(2,4-difluorocanilino)-4 5=

difluorcbenzoil]hidrazxincarboxilico

A una solucién de acido 2-(2,4-difluoroanilino) -4, 5~
diflucrobenzoico (Ejemplo 5, 2,18 g, 7,6 mmol) y carbazato de
terc-butilo (1,57 g, 11,82 mmol} en diclorometano {30 ml) se
agrega l-etil-3-(3-dimetilaminopropil)-carbodiimida (2,25 g,
11,77 mmol}. Después de agitar durante 16 horas a temperatura
ambiente, la mezcla de la reaccién se diluye con diclorometano
y luego se lava con NaHCO; saturado, agqua y solucidén salina. La
capa orgénica se seca sobre N;2$O4, se concentra bajo vacioc y
se purifica mediante cromatografia de columna (acetato de

etilo/hexanos 1:3) para lograr el terc-butil éster del acido
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[2—(2,4—dif1uoroanilino)-4,5-dif1uorobenbénzoil]-

hidrazincarboxilico como un sélido (2,20 g). MS EI: m/z 400

(M") .

{c) texc-Butil éster del 4&cido (3-cloro-2-ciclopropilaminoc-

4,5-difluorobenzoll)-hidrazincarboxilico

1N
N

Cx

A una solucién de 4Acido 3-cloro-2-ciclopropilamino-4,5-

Boc

difluocrcbenzoico {Ejemplo 5d, 2,09 g, 8,45 mmol) en
diclorometano (30 ml) se agrega carbazato de terc-butilo (1,67
g, 12,7 mmol) y l-etil-3-(3-dimetilaminopropil}-carbodiimida
(2,43 g, 12,7 mmol). Después de 16 horas, la mezcla de 1la
reaccidén se diluye con diclorometanoc y luego se lava con NaHCO,
saturado, agua y solucidén salina. La capa organica se seca
sobre Na,S0;, se concentra bajo vacio y se purifica mediante
cromatografia de columna (acetato de etilo/hexanos 1:2) para

lograr el compuesto del titulo (1,93 g). MS EI: m/z 360 (M").
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(d) terc-Butil éster del 4cido (5—cloroiz-ciclqprqpilanino-4-

fluorobenzoll)-hidrazincarboxilico

ZXI

Cl
““Bac

Iz

F NH

A una solucién de acido S5-cloro-2-ciclopropilamino-4-
fluorobenzoico {(Ejemplo 5, 1,48 g, 6,46 mmol) en diclorometano
(50 ml) se agrega carbazato de terc~butilo (1,28 g, 9,69 mmol)
Yy 1-etil—3—(3—dimetilaminopropi1)—carbodiimida (1,86 g, 9,68
mmol). Después de 16 horas, la mezcla de la reaccidn se diluye
con diclorometano y luego se lava con NaHCO; saturado, aqua y
solucidén salina. La capa orgénica se seca sobre NazS0,, 8Se
concentra bajo vacio y se purifica mediante cromatografia de
columna (acetato de etilo/hexanos 1:2) para lograr el terc-
butil éster del Acido {3-cloro~2-ciclopropilamino-4, 5~
diflucrobenzeoil) hidrazincarboxilico como un s3dlido (1,04 g).

MS EI: m/z 344 (M'}.

EJEMPLO 7
Sintesis da t-butil dsteres dal dcido
baenzoilhidrazincarboxilico 4d-heterociclico

Procedimiento general A
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DUna soluciébn de un terc-butil  éster del dcido
benzoilhidrazincarboxilico sustituido del Ejemplo 6 (donde Ry =
F), amina heterociclica (2 eq.} y trietilamina (10 eqg.) se
agita en sulféxido de dimetilo o N,N-dimetilformamida (6 ml) a
120°C en un tubo sellado durante 16 horas. Después de enfriar
a éemperatura ambiente, la mezcla de la reaccién se diluye con
acetato de etilo y se lava con NaHCO; saturado, agua y solucién
salina. La capa orgénica se seca sobre MgSO,, se filtra y el
filtrado se concentra para lograr un residuo marrén. La
trituracién con éter dietilico o la purificacién mediante
cromatografia de columna répida (acetato de etilo/hexanos) da

el producto.
Procedimiento General B

A una suspensién de un A&clido benzoico del Ejemplo 4 (3,30
mmol) y carbazato de terc-butilo (1,5 eq.) en diclorometano
anhidro se agrega clorhidrato de 1l-[3-(dimetilamino)propil]-3-
etilcarbodiimida (1,5 eq.}). La mezcla se agita a temperatura
ambiente durante 20 horas, se vierte en NaHCD; saturado y se
extrae con diclorometano. Los extractos orgadnicos combinados
se lavan con solucidén salina, se secan s;bre Naz504, se filtran
y se concentran en vacio. La purificacién mediante
cromatografia de columna réapida (acetato de etilo/hexanos)

logra los compuestos del titulo:
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Los siguientes compuestos se sintetizan de acuerdo con los

Procedimientos Generales A o B precedentes:

(a) terc-Butil éster del acido N’-{4-[3-(terc-
butoxicarbonilaminometil)pirrolidin-1-il]-2-ciclopropilamino-

5-fluorobenzoil}lhidrazincarboxilico (MS CI: m/z 508 (MH'))
usando terc~butil éster del A&cido (2-ciclopropilamino-4,5-
difluorobenzoil)-hidrazincarboxilico (Ejemplo 6a) y 3-(terc-

butoxicabonilaminometil)pirrolidina (Método General A).

(b) terc-Butil éster del acido N’-4-[4-(terc~
butoxicarbonlilpiperazin~l-il)~2-ciclopropilamino-5-
fluorobenzoillhidrazincarboxilico (MS CI: m/z 494 (MH")) usando
terc-butil éster del acido (2-ciclopropilamino-4, 5-
difluorobenzoil)-hidrazincarboxilico (Ejemplo 6a) y 4-terc-
butoxicabonilpiperazina (Método General A).

(c) terc~Butil éster del Acido N'-{4-[3-(terc-
butoxicarbonilaminometil)-3-metilpirrolidin-1-il]-2-
ciclopropilamino-5-fluorobenzoil }hidrazincarboxilico (MS CI:
m/z 522 (MH')) usando terc-butil éster del Acido (2-
ciclopropilamino-4,5-difluorobenzoil)-hidrazincarboxilico
(Ejemplo 6a) Y 3-(terc-butoxicabonilaminometil)-3-
metilpirrolidina (S&nchez J.P., Bridges A.J., Bucsh R.,

Domagala J.M., Gogliotti R.D., Hagen S.E., Heifetz C.L.,
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Joannides E.T., Sesnie J.C., et al; J. Med. Chenm, ,

1992;35(2):361-367) (Método General A).

(d) terc-Butil éster del - acido N’-[4-(6-terc-
butoxicarbonilamino-3-azabiciclo[3.1.0]hex-3~il)-2-
ciclopropilamino-5-fluorobenzoil]lhidrazincarboxilico (MS CI:
m/z 506 (MH')) wusando terc-butil éster del 4&cldo (2-
ciclopropilamino-4, 5-difluorobenzoil)-hidrazincarboxilico
{(Ejemplo 6a) y terc-butil éster del acido (3-
azabiciclo[3.1.0]hex-6-il)carbamico (Brighty K.E., 1991, EP

413455) (Método General A).

(e) terc-Butil éster del acido N’={4-[(S)-3-(terc-
butoxicarbonil-N-metilamino)pirrolidin-1-il}-2-
ciclopropilamino—s-fluprobenzoil}hidrazincarboxilico (MS CI:
m/z 508 (MH')) wusando terc-butil éster del &cido (2-
ciclopropilamino-4,5~difluorobenzoil)-hidrazincarboxilico
(Ejemplo 6a) Y (S)-3-(terc-butoxicabonil-N-metilamino)
pirrolidina (Chu D.T., Li Q., Cooper C.S., Fung A.K.L., Lee
C.M., Plattner J.J., Solicitud Internacional PCT 1995:255. WO

9510519) (Método General A)}.

(£) terc-Butil éster del acido N’ =-{4-[(S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-2-(2,4~difluorocanilino)-

5-fluorobenzoil}lhidrazincarboxilico (MS CI: m/z 566 (MH'))
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usando terc-butil éster del 4&cido [2-(2,4-difluoroanilino)—
4,5-difluorobenzoil] ~hidrazincarboxilico (Ejemplo 6b) y terc-

butil éster del A&cido (S)-pirrolidin-3-ilcarbdmico (Mé&todo

General A).

(g) terc-Butil éster del Acido N ={4-[(S)-3~-(terc-
butoxicarbonilamino)-pirrolidin-1-il]-2-ciclopropilamino-3, 5-

difluorobenzoilihidrazincarboxilico (MS CI: m/z 538 (MH"))
usando acido 4-[{S)-3-terc-butoxicarbonilaminopirrolidin-1-
il)-2-ciclopropilamino-3, 5-difluorobenzoico (Ejemplo da)

(Método General B).

{h) terc-Butil éster del adcido N’-{4-[(8)-3-(terc—-
butoxicarbonilamino)-pirrolidin-1-il]-2-ciclopropilamino-3, 6-
difluorobenzoil }hidrazincarboxilico (!H NMR (CDCl3): & 8,08
(bs, 2H), 6,50 (bs, 1H), 5,70 (dd, 1H), 4,76-4,68 (m, 1H),
4,37-4,23 (m, 1H), 3,78-3,68 (m, 1H), 3,65-3,42 (m, 2H),
3,40-3,30 (m, 1H), 2,96-2,83 (m, 1H), 2,28-2,14 (m, 1H), 2,00-
1,84 (m, 1H), 1,49 (s, 9H), 1,46 (s, 9H), 0,68-0,61 (m, 2H),
0,58-0,48 (m, 2H)) usando dcido 4-[(S)-3-terc-
butoxicarboni1aminopirrolidin-1-il]—2—c§clopropi1amino—3,6-

difluorobenzoico (Ejemplo 4b) (Método General B).

(1) terc-Butil éster del acido N’-{4-[(S)-3-{terc-

butoxicarbonilamino)-pirrolidin-1-il}-2-ciclopropilamino-
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3,5, 6-trifluorobenzoillhidrazincarboxilico ('H NMR (CDC13): &
8,04 (bd, 1H), 7,55 (bs, 1lH), 6,52 (bs, 1H), 4,79-4,67 (m,
1H), 4,37-4,19 (m, 1H), 3,97-3,55 (m, 3H), 3,53-3,40 (m, 1H),
2,90-2,75 (m, 1H), 2,29-2,06 (m, 1H), 1,96-1,75 (m, 1H), 1,49
(s,  9H), 1,46 (s, 9H), 0,69-0,57 (m, 2H), 0,54-0,43 (m, 2H))
usando Acido 4-[(S)-3~terc-butoxicarbonilaminopirrolidin-1-
il]-2-ciclopropilamino-3,5, 6-trifluorobenzoico (Ejemplo 4d)

(Método General B).

(3) terc-Butil éster del acido N’-{4-[(S)-3~(terc-
butoxicarbonilaﬁino)pirrolidin-l—il]—3—cloro—2-
ciclopropilamino-5-fluorobenzoil}lhidrazincarboxtlico (MS CI:
m/z 528 {MH*}) usando Acido 4-[(8)-3-terc-
butoxicarbonilaminopir?olidin—l-il]-3—cloro—2—
ciclopropilamino-5-fluorobenzoico (Ejemplo 4c) (Método General

.B).

(k) terc-Butil éster del dcido N’ =-[(S)-4-{7-terc-
butoxicarbonilamino-5-azaespiro(2.4]hept-5-il)-2-
ciclopropilamino-5-fluorobenzoil]lhidrazincarboxilico (MS CI:
m/z 520 (MH')) usando terc-butil éster del 4cide (2-
ciclopropilamino-4, 5-difluorobenzoil)-hidrazincarboxilico
(Ejemplo 6a) Y terc-butil éster del acido (5-

azaespiro[2,4]hept-7-il)carbamico (Método General A).
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(1) terc-Butil éster del Acido N’-{4-[(R)-3-(l-terc-
butoxicarbonilamino-l1-metiletil)pirrolidin-1-il)-3-cloro-2-
ciclopropilamino-5-fluorobenzoil}hidrazincarboxilico (MS CI:
m/z 570 (MH')) usando terc-butil éster del &cido (3-cloro-2-
cic}opropilamino—4,5—dif1uorobenzoil)-hidrazincarboxilico
(Ejemplo 6c) Y [(R)-3-(l-terc-butoxicarbonilamino-1-
metiletil)pirrolidina (Fredij V., Lenoir E.A,, III, Suto M.J.,
Zeller J.R., Wemple Joy Tetrahedron: Asymmetlry,

1994;5[7]:1131-1134) (Método General A).

(m) terc-Butil® éster del Acido N’-[4-(pirrolidin-1-il)-2-
ciclopropilamino-5-difluorobenzoil]lhidrazincarboxilico (MS CI:
m/z 379 (MH')) wusando 4&cido 2-ciclopropilamino-S-fluoro-4-

pirrolidin~l-ilbenzoico {Ejemplo 4e) (Mé&todo General B).

{n) terc-Butil &éster del adcido N’—-{4-[3-(terc-
butoxicarbonilamino) ~pirrolidin-1-il)-5-fluoro~2-

isopropilaminobenzoil}hidrazincarboxilico (MS CI: m/z 496
(MH*)) usando A&cldo 4-[3-terc-butoxicarbonilaminopirrolidin-1-
il]-5~fluoro-2-isopropilaminobenzoico (Ejemple 4f) (Método

General B).

(o) terc-Butil éster del acido N’~-{4-[3-(terc-

butoxicarbonilamino)pirrolidin-1-il]~2-sec-butilamino-3-cloro-

5-fluorobenzoil)hidrazincarboxilico (MS CI: m/z 544 (MH"))
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usando Acido 4-[3—(terc—butoxicarbonilamino)pirrolidin-l—il]—
2-secbutilamino-3-cloro-5-fluorobenzoico (Ejemplo 4g) (Método

General B).

{p). terc-Butil éster del dcido N’-{4-[3~- (terc-
butoxicarbonilamino)pirrolidin-1-il]-2-ciclopropilamino-5-
fluoro-3-metoxibenzoll}hidrazincarboxilico (MS CI: m/z 524
(MH*}) usando Acido 4-[3-terc-butoxicarbonilamino-pirrolidin-1-
il}-2-ciclopropilamino-5-fluoro-3-metoxibenzoico (Ejemplo 4b)
(Método General B).

(q) terc-Butil éster del acido N’'-{4-[3-(terc-~
butoxicarbonilamino)pirrolidin-1-1il1]-2-ciclobutilamino-5-
fluorobenzoil}hidrazincarboxilico (MS CI: m/z 394 (MH')) usando
acido 4—[3—terc—butoxicarboniIaminopirrolidin—l-il]-2—
ciclobutilamino-5-fluorobenzoico (Ejemplo 4i) (Método General

B).

(r) terc-Butil éster del dcido N’~-{4-[3—-({terc-
butoxicarbonilamino)pirrolidin-1-il)-2-ciclopropilamino-3-~

fluorobenzoil}hidrazincarboxilico (MS CI: m/z 494 (MH')) usando
acido 4-[3-(terc~butoxicarbonilamino)pirrolidin-1-il]-2-
ciclopropilamino-3-fluorobenzoico (Ejemplo 4j)} (Método General

B).
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(s) terc-Butil éster "del acido N'-{4-[3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-2-ciclopropilamino-3-
fluorobenzoil}hidrazincarboxilico (H NMR (CDCly): & 8,77 (bs,
1H), 7,35 (d, 1H), 6,82 (bs, 1H), 6,55 (bs, 1H), 5,01-4,97 (m,
1H}, 4,29 (bs, 1H), 3,74-3,57 (m, 2H), 3,41-3,24 (m, 2H),
2,84-2,75 (m, 1H), 2,33-2,16 {(m, 1lH), 1,92-1,72 (m, 1H), 1,47
(s, 9H), 0,69-0,62 (m, 2H), 0,60-0,50 (m, 2H)) usando acido 4-
[3-(terc-butoxicarbonilamino)pirrolidin-1-il]-5-cloro-2-

ciclopropilamino-3-fluorobenzoico (Ejemplo 4k) (Método General

B).

(t) terc-Butil éster del dcido N’ -[4-(3-terc-
butoxicarbonilaminopirrolidin-1-il)~2-ciclopropilamino-5-

fluoro-3-metilbenzoil}lhidrazincarboxilico ([MS ES, MH'] m/z
508} wusando &cido A4-{3-terc-butoxicarbonilaminopirrolidin-1-
il}—2-ciclopropilamino—g—fluoro-3-metilbenzoico (Ejemplo 41)

(Método General B).

(u) terc-Butil éster del adcldo N’-{4-[3-(terc-
butoxicarbonilaminometi1)pirrolidin-l—il]-2—ciclopropilamino-
5—fluoro—3—metilbenzoil}hidrazincarboxi%ico (M5 ES, MH'] m/z
522) usando . adcido 4-[3-(terc-
butoxicarbonilaminometil)pirrolidin-1-il]-2-ciclopropilamino-

5-fluoro-3-metilbenzoico (Ejemplo 4m) (Método General B).
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(v) terc-Butil éster del dcido N’ -[4-(3-terc-
butoxicarbonilaminopirrolidin-1-il)-2-ciclopropilamino-3-

fluoro-5-metoxibenzoillhidrazincarboxilico ([MS ES, MH'] m/z
525) wusando A&cido 4-(3-terc-butoxicarbonilaminopirrolidin-1-

il)~2-ciclopropilamino-3-fluoro-5-metoxibenzoico (Ejemplo 4n)

(Método General B).

(w) terc-Butil éster del dcido N’ ~{4-[3-(terc-
butoxicarbonilaminometil)pirrolidin-1-1l]-2-ciclopropilamino-
5-fluoro-3-metoxibenzoil}hidrazincarboxilico ([MS ES, MH;'?)
m/z 539) usando 4cido 4-[3-(terc-
butoxicarbonilaminometil)pirrolidin-1-il}-2-ciclopropilamino-

5-fluoro-3-metoxibenzoico (Ejemplo 4o0) (Método General B}.

(x) terc-Butil éster del dcido N’-[3-(Benciloxiiminometil)-4-
(3-terc-butoxicarbonilaminopirrolidin-1-il)-2-
ciclopropilamino—S—fluérobenzoil]hidrazincarboxilico ([MS ES,
MH'] m/z 627) usando ‘dcido 3-(benciloxiiminometil)-4-{3-terc-
butoxicarbonilaminopirrolidin-1-il)-2-ciclopropilamino-5-

fluorobenzoico (Ejemplo 4q) (Método General B).

(y) terc-Butil éster del acido N’-[3-cloro-2-ciclopropilaino-
5-fluoro-4-(3-[1,2,3-triazol]-1-il-pirrolidin-1-

il)benzoil]lhidrazincarboxilico ('H NMR (200 MHz, CDCl;)}: & 9,90

(bs, 1H}, 7,97 (s, 1H), 7,72 (s, 1H), 7,52 (d, 1H}, 7,17 (bs,
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1H), 5,51-5,41 (m, 1H), 4,59 (bs, 1H), 4,06-3,95 (m, 1H),
3,87-3,74 (m, 1H), 3,61-3,55 (m, 1H), 3,48-3,36 (m, 1H), 2,97-
2,90 (m, 1H), 2,77-2,59 (m, 1H), 2,42-2,31 (m, 1H), 1,46 (s,
9H), 0,668-0,50 (m, ") ¥ usando 4cido 3-cloro-2-
ciclopropilamino-5-fluoro-4-(3-[1,2,3-triazol]-1-ilbenzoico

(Ejemplo 4r) (Método General B).

(z) terc-Butil éster del acido N-{1-{4-[3~(terc~
butoxicarbonilaminometil)-ﬁiperidin-l-il]-2-ciclopropilam1no-

S-fluorofenil }metanoil)hidrazincarboxilico (MS CI: m/e 522
(MH+) ) desde " terc-butil éster del 4cido piperidin-3-
ilmetilcarbdmico (Hilpert K., Ackermann J., Banner D.W.,, Gast
A., Gubernator K., Hadvary P., Labler L., Mueller K., Schmid
G., et al, J. Med. Chem., 1994;37(23]:3889-3901) y terc-butil
éster del édcido (2~ciclopropilamino-4, 5~
difluorobenzoilihidrazincarboxilico (Ejemplo 6a) (Método

General A).

{aa) terc-Butil éster del 4cldo N-[1-(4-{3-[(texc-
butoxicarbonilisopropilamino)-metil)pirrolidin-1-il1}-2-
ciclopropilamiﬂb-S—fluorofenil)metanoil]—hidrazincarboxilico
(M CI: m/e 550 (MH+)) |wusando isopropilpirrolidin-3-
ilmetilamina (Mich T.F., Culbertson T.P., US 4550103) y terc-
butil éster del &acido (2-ciclopropilamino-4,5-difluorobenzoil-

hidrazincarboxilico (Ejemplo 6a) (Método General B).
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(bb)  terc-Butil  éster del 4&cido  N’-(1-{4-[3-(terc-
butoxicarbonilaminometil)pirrolidin-1-il]-5-cloro-2-
ciclopropilaminofenil metanoil)hidrazincarboxilico (IMS CI:
m/e 524 ([M'+1]) usando terc-butil é&ster del &cido (3-cloro-i-
ciclopropilamino-4, 5-difluorobenzoil)hidrazincarboxilico
(EJemplo 6c) y 3-(terc-butoxicarbonilaminometil)pirrolidina

(Método General A).

{cc) terc-Butil éster del dcido N’/ -[4-(3-terc~-
butoxicarbonilaminopirrolidin-1-11)-2-ciclopropilamino-3-

etoxl-5-fluorobenzoil]hidrazincarboxilico (MS ES: m/z 537)
desde &acido (4—(3-terc;butoxicarbonilamino—pirrol1d1n-1—111—2—

ciclopropilamino-3-etoxi-§-fluorobenzoico (Eiemplo 4p) (Método

General A).

EJEMPLO 8
Sintesis de terc-butil &steres del 4#cido (2,4-dioxo-1,4~

dihidmo-Zﬂ“quinazolin-Sfiljcu:binico
Método General A

A una solucidn de terc-butil éster del acido
benzoilhidrazincarboxilico (del EJemplo 7 (0,435 mmol} en
tetrahidrofurano {15 ml) se agrega carbonato de potasio (0,300

g, 2,18 mmol) y trifoageno (0,167 g, 0,566 mmol). La mezcla de
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la reaccién se refluye durante 90 miﬁutos, se enfria a
temperatura ambiente y se dilu;e con acetato de etilo. La capa
organica se lava con agua y solucién salina, 1luego ”se seca
sobre MgSO, y se filtra. El filtrado se concentra bajo vacio y

se purifica mediante cromatografia de columna répida (acetato

de etilo/hexanos) para lograr los compuestos del titulo.

Método General B

Una soluclén de terc-butll éster del 4&cido (2,4-dioxo-1,4-
dihidro-2H-quinazolin-3-il)carbidmico (tal como, por ejemplo,
el Ejemplo 14), cadena lateral de pirrolidina (2 eq.), Yy
trietilamina (10 eq.) se agita en sulféxido de dimetilo o
acetonitrilo (3 ml) Q 80°C durante 48 horas. Después de
enfriar a temperatﬁra ambiente, la mezcla de la reaccién se
diluye con acetato de etilo y se lava con NaHCO;, agua y
solucién salina. La capa orgdnica se seca sobre MgS80,, se
filtra y se concentra. El residuo resultante se purifica
mediante cromatografia de <columna répida (acetato de

etilo/hexanos) para lograr los compuestos del titulo.

Método General C

A una solucién de terc-butil é&ster del &cido (2,4-dioxo-1,4-

dihidro-2H-quinazolin-3-il)carbamico C-6- y/o C-B8-halogenado
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en etanol y tetrahidrofurano, se agrega t}ietilamina y 20% de
paladio sobre carbono. Se introduce hidrégeno en la mezcla de
la reaccién a alta presién durante varios dias, luego la
mezcla de la reaccldn se filtra a través de Celita, se lava
con etanol y el filtrado combinado se concentra en vacio y se
purifica mediante cromatografia de columna rapida (acetato de

etilo/hexanos) para lograr los compuestos del titulo.
Método General D

Una suspensidn de terc-butil éster del dcldo
benzoilhidrazincarboxilico (del Ejemplo 7) y trietilamina (10
eq.) se agita en tetrahidrofurano anhidro durante 5 minutos.
Se agrega fosgeno (soluclén al 20% en tolueno, 2 eq.) en una
porcién a la suspensién. La mezcla de la reaccién se calienta
a 60°C durante 4,5 horas, se enfria a temperatura amblente, se
vierte en una solucién de NaHCO; saturado y se extrae con
clorocformo. Los extractos organicos combinados se lavan con
agua, solucién salina y luego se secan sobre Na;SO,, se filtran
y ae concentran bajo vacio. El residuo resultantg se purlfica
mediante cromaiografial de columna répida (acetato de

etilo/hexanos 1:1) para lograr los compuestos del titulo.

Método General E



o

192

Una pirrolidina sustituida apropiadarnente. (1,5-2 eq.)}, una 3-
dibencilamino-6, 7-difluoro-1-sustituido-1H~quinazolin-2, 4-

diona (Ejemplo 16) (1 eq.) y trietilamina (10 eq.) se combinan
en acetonitrilo y se calientan a reflujo durante 72 horas. La
solucién se enfria, se concentra y se disuelve nuevamente en
cloroformo. La solucién organica se lava con &cido clorhidrico
1,0 N, NaHCO; saturado, y se seca sobre sulfato de magnesio. La

solucién se concentra para dar los compuestos del titulo.

Método General F

Una solucién de terc-butil éster del Acido (2,4-dioxo-1,4-
dihidro-2H-quinazolin-3-il)-carbamico (tal como, por eijemplo,
el Ejemplo 14), cadena lateral de pirrolidina (2 eq.), ¥y
trietilamina (10 eq.) se agita en sulféxido de dimetilo o
acetonitrilo (3 ml) a B80°C durante 20 a 40 horas. Después de
enfriar a temperatura ambiente, la mezcla de la reaccidn se
diluye con acetato de etilo y se lava con NaHCO; saturado,
agua, y solucién salina. La capa orgdnica se seca sobre MgSO,,
se filtra y se concentra. El residuo resultante se disuelve
nuevamente en -cloruro de metileno y luego se trata con di-
terc-butil dicarbonato (2 eq.). Después de 1 hora, la mezc;.a
de la reacclén se concentra y el producto se purifica mediante
cromatografia de columna ridpida (acetato de etilo/hexanos)

para lograr los compuestos del titulo.
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Los siguientes compuestos se sintetizan "de acuerdo con los
Procedimientos Generales A-F del Ejemplo B:

(a) terc-Butil éster del - &cido (7- (3~ (tarc-
butoxicarbonilaminometil)pirrolidin-1-il]-8-cloro-1-
ciclopropil-6-fluoro-2,4-dioxo-1, 4-dihidro-2H-quinazolin-3-
il}-carbémico (MS CI: m/z 568 (MH+)) desde terc-butll éster
del Aaclido N’'-{4-[3-(terc-butoxicarbonilaminometil)pirrolidin-
1-i1]-3-cloro-2~ciclopropilamino-5-
fluorobenzoil}hidrazincarboxilico (Ejemplo 18a) (Método

General A).

(b) terc-Butil éster del dcido 7-[4-(terc-
butoxicarbonilpiperazin-1-il)-8-cloro~-l-ciclopropil-6-£1luoro-
2,4-dioxo-1,4-dihidro-2H-quinazolin-3-1il)-carbamico (MS CI:
m/z 554 (MH+)) desde terc-butil éster del &cido N’-4-[4-(terc-
butoxicarbonilpiperazin-1-il)-3-cloro-2-ciclopropilamino-5-
fluorobenzoil]l hidrazincarboxilico (Ejemplo 18b) (Método

General A).

(c) terc-BuEil éster del acido {7-1[3-(terc-
butoxicarbonilaminometil)-3-metilpirrolidin-1-il1l]1-8-cloro-1-
ciclopropil-6-fluoro-2, 4-dioxo-1,4~-dihidro-2H-quinazolin-3-
il}-carbamico (MS CI: m/z 582 (MH+)) desde terc-butil éster

del acildo N’~{4-[3~(terc-butoxicarbonilaminometil)-3-
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metilpirrolidin-l-il]-3-cloro-2—ciclop;opiiamino-s—
fluorobenzoil)hidrazincarboxilice (Ejemplo 18¢c) (Método

General A).

(d) terc-Butil éster del acido [7-(6-terc-butoxicarbonilamino-
3~azabiciclo[3.1.0]lhex-3-11)-8-cloro-1-ciclopropil-6~-fluoro-
2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il]-carbédmico (MS CI:
m/z 566 (MH+)) desde terc-butil éster dél dcldo N’-[4-(6-terc-
butoxicarbonilamino-3-azabiciclo[3.1.0]hex~3-1l1)-3-cloro-2-
ciclopropilamino-5-fluorobenzoil]hidrazincarboxilico (Ejemplo

18d) (Método General A).

(e) terc-Butil éster del &cldo {7-[(8)~-3-(terc-butoxicarbonil-
N-metilamino)pirrolidiq-l-il]-B-cloro-l-ciclopropil—6-f1uoro-
2,4-dioxo-1,4-dihidro-2H~quinazolin-3-il}-carbamico (M CI:
m/z 568 (MH+)) desde terc-butil éster del &cido N'-{4-[(S)-3-
(terc-butoxicarbonil-N-metilamino)pirrolidin-1-il1)-3-cloro-2-
ciclopropilamino-5-fluoro~benzoilllhidrazincarboxilico (Ejemplo

18e) (Método General A).

(£)  terc-Butil  é&ster del  &cido  {7-[(S)-3-(terc-
butoxicagbonilamino)pirrolidin-l—il]-8-cloro—1—(2,4-

difluoroanilino)-6-fluoro-1, 4-dihidro-2, {~dioxo~2H-quinazolin-
3~il}-carb&mico (}H NMR (CDCl;): 8 7,45-7,38 (m, 1H), 6,97-6,81

(m, 1H), 6,73-6,66 (m, 1H), 6,54-6,42 (m, 1H), 4,90-4,81 (bs,
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1H), 4,31-4,21 (bs, 1H), 3,86-3,36 (m, 4H), 2,32-2,04 (m, 1H),
1,96-1,84 (m, 1H), 1,61 (s, 9H), 1,45 (s, 9H)) desde terc-
butil éster del 4&cido N’-{4-[(S)-3-(terc-butoxicarbonil-N-
amino)pirrolidin-1-11]-3-cloro-2-(2, 4-difluoroanilino)-5-

fluorobenzoil}-hidrazincarboxilico (Ejemplo 18f) {Método

General A).

(g) terc-Butll éster del acido 1-[(8)-3-(terc-
butoxicarbonilamino)pir;olidin-l-il];1—ciclopropilamino-6,8-

difluoro-1,4-dihidro-2, 4-dioxo-2H~-quinazolin-3-il}-carbamico

{(*H NMR (CDCl3): & 7,54 (dd, 1H), 6,67 (bs, 1H), 4,79-4,68 (bs,
1H), 4,39-4,23 (m, 1H), 4,10-3,65 (m, 3H), 3,58~3,45 (m, 1H),
3,37-3,25 (m, 1H), 2,30-2,11 (m, 1K), 2,03-1,86 (m, 1H), 1,50
(s, 9H), 1,47 (s, 9H), 1,20-1,12 (m, 2H), 0,83-0,74 (bs, 2H))
desde  terc-butil - éster del dcido N'-{4-[(S)-3-(terc~
butoxicarbonilamino)pirrolidin-1-il]-2-ciclopropilamino-3, 5-

difluorobenzoil}-hidrazincarboxilico (Ejemplo 5qg) (Método

General A).

(h) terc-Butil éster del dcido {7-[(S})-3~({terc-
butoxicarbonilaﬁino)pirrolidin-l-ill-l-q}clopropilamino-s,8-
difluoro-1,4-dihidro-2, {-dioxo-2H-quinazolin~-3-il}-carbamico
(MS CI: m/z 538 (M')) desde terc-butil éster del &cido N’-{4-

[ (S) -3~ (terc-butoxicarbonilamino)pirrolidin-1-i1]-2-
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ciclopropilamino—B,G-difluorobenzoil}hidraéincarboxilico

{Ejemplo 15h) (Método General A).

(1) terc-Butil  éster del  &cido  {7-{(S)-3-(terc-
butgxicarbonilamino)pirrolidin—l-il]-1—ciclopropil—1,4-
dihidro-2, 4-dioxo-5,6,8-trifluoro~2H~quinazolin-3-11}-
carbdmico (MS CI: m/z 556 (MH')) desde terc-butil éster del
dcido N’-{4-[(S)-3-(terc-butoxicarbonilamino)pirrolidin-1-11)-
2-ciclopropilamino-3,5,Sftrifluorobenzoil]hidrazincarboxiiico
{Ejemplo 51) (Mé&todo General A).

(3) terc-Butil éster  del 4cido {7-[3~(terc-
butoxicnrbonilamino)pirrplidin-l-il]-B-cloro-1-ciclopr;§11-6-
fluoro-2,4-dioxo-1, 4-dihidro~-2H~quinazolin-3-il)-carbamico (MS
CI: m/z 552 (MH')) deade terc-buti) éster del &cido N’-{4-[(S)-
3-(terc-butoxicarbonilamino)pirrolidin-1-1il]-3-cloro-2-
ciclopropilamino-5-fluoro-benzoil}lhidrazincarboxilico (Ejemplo

5j) (Método General A).

(k) terc-Butil éster del &cido [7-(3-hidroximetilpirrolidin-1-
11) -8-cloro-1-ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-

quinazolin-3-il)-carbédmico (MS CI: m/z 467 (MH')) desde terc—-
butil éster del &cido (8-cloro-l-ciclopropil-6,7-difluoro-2,4-

dioxo-1, 4-dihidro-2H-quinazolin-3-il)carbdmico (Ejemplo 14) vy
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3-hidroximetilpirrolidina (Roussi G., Zﬁéng J., Tetrahedron

Lett., 1988;29(28):3481-3482) (Método General B).

(1) terc-Butil ésater del - A&cido {7~-[3~ (terc-
but9xicarbon11aminoetil)pirrolidin-l—il]-e—cloro-l-
ciclopropil—s-fluoro-z,4-dioxo—1,4—dihidro—ZH-quinazolinJB-
il}-carbémico (MS CI: m/z 580 (MH')) desde terc-butil éster del
acido (8-cloro-l1-ciclopropll-6,7-difluoro-2, 4-dioxo-1, 4-
dihidro-2H-quinazolin-3-il)carBadmico (Ejemplo 14) y 3-{(terc-
butoxicarbonilaminoetil)pirrolidina (Antonsson K.T.,  Bylund
R.E., Gustafsson N.D., Nisson N.O.I. WO 9429336) (Método

General B).

{(m) terc-Butil éster del Acido [7-(7-terc-butoxicarbonilamino-

S5-azaesapiro(2.4}hept-5-il1)-8-cloro-1-ciclopropil-6~fluoro-2, 4~
dioxo-1,4-dihidro-2H-quinazolin-3-il]-carbdmico (MS CI: m/z
580 (MH*)) desde terc-butil éster del &cido N’-[(S)-4-(7-terc-
butoxicarbonilamino-5-azaespiro[2.4)hept-5-il}-3-cloro-2-
ciclopropilamino-5-fluorobenzoil)lhidrazincarboxilico (Ejemplo

18g) (Método General A).

{n) terc-Butil éster del 4cido {(7-((R})-3-{1-terc~ _

butoxicarbonilamino-l-metiletil)pirrolidin-1-il]-8-cloro-1-
ciclopropil-6-fluoro-2, 4~dioxo-1, 4~dihidro-2H-quinazolin-3~

il1}-carbaAmico (MS CI: m/z 596 (MH')) desde terc-butil éster del

- ———
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acido N’-{4-[ (R)-3- (1-terc~butoxicarbonilamino~1-
metiletil)pirrolidin~1~il]=-3=-cloro-2-ciclopropilamino~5-
fluorobenzoillhidrazincarboxilico (Ejemplo 71) (Método General

A).

(o) terc~Butil éater del acido {7-[3-(terc-
butoxicarbonilaminometil)pirrolidin-l—ill-l-éiclopropil-s-
fluoro-2,4-dioxo~1,4-dihidro~2H-quinazolin-3-il]-carbdmico (MS
CI: m/z 534 (MH')) desde terc-butil éster del A&cido {7-[3-
(terc-butoxicarbonilaminometil)pirrolidin~-1-il)-8-cloro-1-
cicloprépil-S-fIhoro-Z,4;dioxo-1,4-dihidro-zH-quinazolin-3-

il}carbamico (Ejemplo B8a) (Método General C).

{p) terc-Butil éster del 4cido (7-{(pirrolidin-1-il}-8-cloro-1-
ciclopropil-6-£fluoro-2, 4-dioxo-1, 4-dihidro-2H-quinazolin-3-
il]-carbdmico (MS CI: m/z 437 (MH')) usando terc-butil éster

del acido N’-[4-(pirrolidin-1-il)-3-cloro-2-ciclopropilamino-

5-fluorobenzoll]lhidrazincarboxilico (Ejemplo 18h) (Método

General A).

(q) terc-Butil éster del dclde {7-[{3-(texc-
butoxicarbonilamino)pirrolidin-l-il]-B—éioro-s—fluoro—l-
isopropil-2, 4-dioxo-1, 4-dlhidro-2H-quinazolin-3-il}~-carbimico
{(MS CI: m/z 530 (M')) usando terc-butil éster del acido N’-{4-

[3-(terc-butoxicarbonilamino)pirreolidin-1-il)-3-cloro-5-

W
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fluoro~-2~isopropilaminobenzoil)-hidrazincarboxilico (Ejemplo
18i) (Método General A}.

(r) terc-Butil éster del - @&cido {7-[3—(terc;

butgxicarbonilamino)pirrolidin—l—il]-l-sec-butil-a-cloro-s—
fluoro-2, 4~dioxo-2H-quinazolin-3-il}-carbdmico (MS CI: m/z 570
(MH*)) usando terc-butil éster del A&cido N’/-{4-[3-(terc-
butoxicarbonilamino)pirrolidin-1-il)-2-sec-butilamino-3-cloro-
5-fluorobenzoillhidrazincarboxilico (Ejemplo  70) (Método

General A).

(8) terc-Butil éster del Acldo {1-[}-(terc-
butoxicarbonilamino)pirrolidin=-1-il)]-1~ciclopropil-6-£fluoro-
2,4-dioxo-1, 4~-dihidro-2H~quinazolin~3-1l)~-carbédmico (MS CI:
m/z 550 (MH*)) usando. terc-butil éster del &cido N’-{4-[3-terc-
butoxicarbonilamino)pirrolidin-l—il]-Z—Eiclopropilamino—S—
fluoro-3-metoxibenzoll}hidrazincarboxilico (Ejemplo 7p)

(Método General D).

(t) terc-Butil éster del acido .:{7-[3—(terc-
butoxicarbonilamiﬁo)pirrolidin-l—il]-B-cloro-l-
ciclobutilamino-6-fluoro-2, 4-dioxo-1,4~dihidro-2H-quinazolin-
3-il)-carbamico (MS CI: m/z 568 (MH')) usando terc-butil éster

del Acido N’-{4-[3-(terc-butoxicarbonilamino}pirrolidin-1-il]-
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2—ciclobutilamino-5-fluorobenzoil)hidrazinéarboxilico (Ejemplo

7q) (Método General A).

(u) terc-Butil éster del aclido {7-{3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-1-ciclopropil-8-£fluoro-
2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il}-carbamico {MS CI:;
m/z 520 (MH')) usando terc-butil é&ster del &cido N’-{4-[3-terc-
butoxicarbonilamino)pirrolidin~1-il]-2-ciclopropilamino-3-
fluorobenzoil}hidrazincarboxilico (Ejemplo 7r) (Método General

D)-

(v) terc-Butil éster del acido {7-[{3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-6-cloro-l-ciclopropil-8-
fluoro-2, 4-dioxo-1, 4~-dihidro-2H-quinazolin-3-il}~-carbamico (!H
NMR (CDCl,): & 7,36 (d, 1H)}, 6,64 (bs, 1H), 4,86-4,80 (bd, 1H),
4,31-4,25 (m, 1H), 3,81-3,66 (m, 2H), 3,51-3,31 (m, 2H), 3,02-
2,97 (m, 1H), 2,32-2,22 (m, 1H), 1,95-1,85 (m, 1H), 1,63 (s,
a4), 1,46 (s, 9H), 0,77-0,73 {(m, 2H), 0,63-0,57 (bs, 2H))
usando terc~-butil éster del acido N’-{4-[3~-terc-
butoxicarbonilamino)pirrolidin-1-il]-5-cloro-2-
ciclopropilamino-3-fluorobenzeil}hidrazincarboxilico (Ejemplo

78) (Método General D).

{(w) terc-Butil éster del Acido [{S)-1-(l-ciclopropilmetil-3-

dibencilamino-6~-fluoro-2,41-dioxo~1,2, 3, 4-tetrahidroquinazolin-
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7-il)pirrolidin-3-il]-carbdmico (MS CI, m?z 614 (MH')) usando
3-dibencilamino-6, 7-difluoro~l-ciclopropilmetil-1H-quinazolin-
2,4-diona (Ejemplo 17a) y terc-butil éster del A4cido (S)-

pirrolidin-3-ilcarbidmico (Método General E).

(x) terc-Butil éster del A&cido {1-{(R)-1-(l-ciclopropilmetil-
3-dibencilamino-6-fluoro-2, 4-dioxo-1,2,3, 4~
tetrahidroguinazolin-7-il)pirrolidin-3-il]-i-ilmetil}-
carbadmico (MS CI, m/z 656 (MH')) usando 3-dibencilamino-6,7-
difluoro-l-ciclopropilmetil-1H~quinazolin-2,4-diona (Ejemplo
17a) y terc-butil éster del acido {(R}y-3-(l-terc-
butoxicarbonilamino-l-metiletil)pirrolidina {Método General

E).

(y) terc-Butil éster del Acido [(S)-1-(3-dibencilamino-l-etil-
6-fluoro-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-

il)pirrolidin-3-il)-carbamico }punto de fusién 104°C-106°C, MS
CI, m/z 588 (MH')) usando 3-dibencilamino-6,7-difluoro-l-etil-
lH-quinazolin-2,4-diona (Ejemplo 17b) y terc-butil éster del

acido (S)-pirrolidin-3-ilcarbdmico (Método General E).

{z) terc-Butil éster del Acido [(R)-1-{3-dibencilamino-l-etil-
6-fluoro-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)~-1-metil-
1-pirrolidin-3-iletil]-carbamico (MS CI, m/z 630 (MH')) usando

3-dibencilamino-6, 7-difluoro-l-etil-1H-quinazolin~2, 4-diona
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(Ejemplo 17b) y terc-butil é&ster del &cido {R)-(l-terc~

butoxicarbonilamino-l-metiletil)pirrolidina {Mé&todo General

E).

(aa? terc~Butil éster del acido {(7-({3-terc~-
butoxicarbonilaminopirrolidin-1-il)-1-ciclopropil-6-fluoro-8-
metil-2,4-dioxo-1,4~dihidro-2H-quinazolin-3-il)-carbdmico ([MS
ES, MH'] m/z 534) usando terc-butil éster del Acido N’-{4-(3-
terc-butoxicarbonilamino-pirrolidin-1-il)-2-ciclopropilamino-
5-fluoro-3-metilbenzoill-hidrazincarboxilico (Ejemplo 7t)

(M&étodo General D).

(bb) terc-Butil éster del dcido {7-[3-(terc-
butoxicarbonilamino)pirrolidin-l-il)-l-ciclopropil-6-fluoro-8-
metil-2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il}-carbamico ([MS
ES, MH'] m/z 548)) usando terc-butil éster del &cido N’'-{4-([3-
(terc-butoxicarbonilaminometil)pirrolidin-1-il]-2-
ciclopropilamino-5-fluocro-3-metilbenzoilthidrazincarboxilico

(Ejemplo 7u) {Método General D}.

{cc) terc-Butil éster del acido [T-({3-terc~-
butoxicarbonilaminopirrolidin-1-il)-1l-ciclopropil-8-fluoro-6-
metoxi-2,4-dioxo-1, 4-dihidro-2H-quinazolin-3-il])~carbdmico

{[MS ES, MH2'] m/z 551) usando. terc-butil éster del &cido N’-

[4- (3-terc-butoxicarbonilaminopirrolidin-1-il)-2-
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ciclopropilamino—J-fluoro—5—metoxibenzoil]ﬁidrazincarboxilico

(Ejemplo 7v) (Método General D).

{dd) terc-Butil éater del dcido {7-{3-{terc-
butgxicarbonilamino)pirrolidin—l—il]—l-ciclopropil—G—fluoro—B-
-metoxi—2,4—dioxo—1,4—dihidro—ZH—quinazolin-3—il}—carbamico

([MS ES, MH»") m/z 565) usando terc-butil é&ster del A&cido N’-
{4-{3-(terc-butoxicarbonilaminometil)pirrolidin-1-il]-2-
ciclopropilamino-5-fluoro-3-metoxibenzoil}lhidrazincarboxilico
{Ejemplo 7w) (Método General D).

{ee) terc-Butil éster del Acido [7-(3~terc-
butoxicarbonilaminopirrolidin-1-il)-l1-ciclopropil-8-etoxi-6-
fluoro-2,4-dioxo-1, 4-dihidro-2H-quinazolin~-3-il}carbédmico ([MS
ES, MH;*?) m/z 565) desde terc-butil éster del Acido N’-[4-(3-
terc-butoxicarbonilaminopirrolidin-1-il)-2-ciclopropilamino-3-
etoxi-5-fluorobenzoil]-hidrazincarboxilico (Ejemplo Tce)

{(M&todo General A).

(££) terc-Butil éster - del acido [7-(3-terc-
butoxicarbonilaminopirrolidin-1-il)-8-ciano-1-ciclopropil-6-

fluore-2,4~dioxo-1,4-dihidro-2H-quinazolin-3-iljcarbamico ([MS
ES, MH'] m/2 545) desde terc-butil éster del &cido N’-[3-

benciloxiiminometil)-4-(3-terc-butoxicarbonilaminopirrolidin-
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l-il)-2—ciclopropi1amino—5—fluoro—benzoi1];hidrazincarboxilico

(Ejemplo 7x) (Método General A).

(gg) terc-Butil éster del A&cido [8—cloro-1-ciclopropil-é—
flu9r0-2,4—dioxo-7—(3—[1,2,3—triazol]-1—il—pirrolidin—1-il)—
1,4-dihidro-2H-quinazolin-3-il]lcarbdmico ('H NMR (200 MHz,
CDCl,): & 7,96 (s, 1H), 7,74 (s, 1H), 7,29 (d, 1lH), 6,26 (bs,
lH), 5,51-5,39 (m, 1H), 4,17-4,07 {(m, 1H), 3,99-3,88 (m, 1H),
3,71-3,66 (m, 1H)}, 3,57-3,45 (m, 1H), 3,15-3,05 (m, 1H), 2,74-
2,60 (m, 1H), 2,40-2,32 (m, 1lH), 1,64 (s, 9H)}, 0,76-0,49 (m,
4H)) desde té;c—butil éster del 4&cido N’-[3-3-cloro-2-
ciclopropilamino-5-fluoro-4-(3-[1,2,3~triazol0-1-il-
pirrolidin-~l1-il)benzoil]hidrazincarboxilico (Ejemplo 7y)

{Método General A).

(hh) terc-Butil éster del A&acido [7-{3-carbamoilpiperidin-1-
il)-B8~cloro-l-ciclopropil-6-fluoro-2, 4-dioxo-1,4-dihidro-2H-

quinazolin-3-il)-carbdmico (MS CI: m/z 496 (MH')) desde terc-
butil é&ster del acido (8-cloro-l-ciclopropil-6,7-difluoro-2,4-
dioxo-1,4-dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) vy

3~-carbamoil-piperidina (Método General B).

(ii) terc-Butil éster del dcido {7-[{trans-3-{terc-
butoxicarbonilaminometil)-4-trifluorometil-pirrolidin-1-il]-8-

cloro-1l-ciclopropil-6-fluoro-2,4-dioxo-1,4~dihidro-2H-
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quinazolin-3-il}-carbdmico (MS CI: m/z 655 (M*)) desde terc-
butil éster del &cido (8-cloro-l-ciclopropil-6,7-difluoro-2,4-
dioxo-1,4-dihidro-2H-quinazolin~3-il)carbémico (Ejemplo 14) vy
trans-3-(terc-butoxicarbonilaminometil) -4-

trifluorometilpirrolidina {Li Q., Tufano M., et al, J. Med.

Chem. Lett., 1998;8[15]:1953-1958) (Método General B).

(33) terc-Butil éster del &cido 8-cloro-l-ciclopropil-6-
fluoro-2, 4-dioxo-7-{3-[(2,2,2-trifluoro-
etilamino)metil]pirrolidin—l-il}-1;4-dihidro—2H—quinazolin—3—
il)-carbémico (MS CI: m/z 548 (MH')) usando terc-butil éster
del Acido (8-cloro-l-ciclopropil-6,7-difluoro-2,4-dioxo-1,4-
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) y terc-butil
éster del acido {3-[(2,2,2-
trifluorcetilamino)metil]pirrolidin-1-il}carbémico (Domagala

J.M., Mich T.F., Sanchez J.P., US 5097032) (Método General B).

(kk) terc-Butil éster del &cido [8-cloro-l1-ciclopropil-6-
fluoro-7-(5-metilhexahidro-pirrolo(3,4-c]pirrol-2-il1)-2,4-
dioxo-1,4-dihidro-2H-quinazolin-3~il]-carbémico (MS CI: m/z
494 (MH')) usando terc-butil éster del 4&cido (B-cloro-1-
ciclopropil-6, 7-difluoro-2,4-dioxo-1,4~dihidro-2H~-quinazolin-~-
3-il)carbamice (Ejemplo 14) -y 5-metiloctahidropirrolo(3,4-

clpirrol (Ohnmacht C.J., Jr., Draper C.W., Dedinas R.F.,
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Loftus P., Wong J.J., J. Heterocycl. Cﬁem., 1983;20[2):321-

328%) (Método General B).

{11) terc-Butil éster del Aicido [8-cloro-l-ciclopropil-7-(2,7-
dia;aespiro[d.4]non—2—il)-6—f1£oro-2.4-dioxo—1,4-dihidro—2H—

quinazolin-3-il]-carbamico (MS CI: m/z 494 (MH')) usando terc-
butil éster del A4cide (B-cloro-l-ciclopropil-6,7-difluoro-2,4-
dioxo-1,4-dihidro-2H~quinazolin-3-il)carbamico (Ejemplo 14) vy
terc-butil éster del acido (2,7-diaza-espiro[4.4)non-2-
ilycarbéamico {Culbertson T.P,, Sa&nchez J.P., Gambino L.,
Sesnie J.A., J. Med. Chem., 1990;33[8]:2270-2275) (Método

General B).

(mm) terc-Butil éster del acido {7-(3-bencil-3-(terc-
butoxicarbonilaminometil)pirrolidin-1~il}-8~cloro-1-
ciclopropil-6-fluoro-2,4-dioxo-1,4~-dihidro-2H-quinazolin-3-
il)-carbimico (MS CI: m/z 658 {(MH')) usando terc-butil éster
del acido (é—cloro—l-ciclopropil—s,7—difluoro-2,4-dioxo-1,4-
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) y terc-butil
éster del acido (3-bencllpirrolidin-3-ilmetil)carbamico

(Ejemplo A70) (Método General B).

{nn) terc-Butil éster del acido {7-[{(R)-3-((S)-1-terc~
butoxicarbonilaminoetil)pirrolidin-1-il]-8-cloro-1-~

ciclopropil-6-fluoro-2,4-dioxo-1,4-dihidro-2H~quinazolin-3-
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il)-carbamico (MS CI: m/z 582 (MH')) desde terc-butil éster del
acido (B—cloro—l—ciclopgopil-G,T—difluoro—z,4—dioxo—1,4-
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) y terc-butll
éster del dcido (R)-(S)-1-pirrolidin-3-iletil)carbamico
(Johnson D.R., Szoteck D.L., Domagala J.M., Stickney T.M.,
Michel A., Kampf J.W., J. Heterocycl. Chem., 1992;29[6]:1481-

1488) (Método General B).

(oo) terc-Butil éster del 4&cido ([8-cloro-l-ciclopropil-6-
fluoro-7-(3-hidroxiiminopirrolidin-1-il)-2,4-dioxo-1, 4~
dihidro-2H-quinazolin-3-il]carb&mico (MS CI: m/z 469 (MHY))
usando terc-butil éster del A4cide (8-cloro-l-ciclopropil-6,7-
difluoro-2,4-dioxo-1, 4-dihidro-2H-quinazolin-3-il)carbamico
(Ejemplo 14) y oxima de pirrolidin-3-ona (Ejemplo A7) (Método

General B).

(pp) terc-Butil éster del &cido {7-trans-{3-terc-
butoxicarbonilaminoc-4-trifluorometilpirrolidin-1-il)-8-cloro-

l-ciclopropil-6-£fluoro-2, 4-dioxo-1, 4-dihidro-2H-quinazolin-3~

ill-carbdmico (MS CI: m/z 622 (MH')) desde terc-butil é&ster del
acido (8-cloro-l1l-ciclopropil-6,7-difluoro-2, 4~-dioxo-1,4~-
dihidro-2H-quinazolin-3-il)carbdmico (Ejemplo 14) y terc-butil
éster del dcido trans-(4-trifluorometilpirrolidin-3-

il)carbémico (Fukui H., Shibata T., Naite T., Nakano J.,



No

208

Maejima T., Senda H., Iwatani W., et al, Biorg. Med. Chen.

Lett., 1998:;8(20]1:2833-2838) (Mé&todo General B).

(gq) terc-Butil éster del Acido (71-((R)-3~-({S)-1-{terc-
butoxicarbonilmetilamino)etil]pirrolidin-1-il}-8~-cloro-1-
ciclopropil-6~fluoro-2, 4~-dioxo-1,4~dihidro-2H-quinazolin-3-

il) ~carbamico (MS CI: m/z 596 (MH')) desde terc-butil éster del
acido (8~cloro-l-ciclopropil-6, 7-difluoro-2, 4-dioxo-1, 4~
dihidro-2H-quinazolin-3-il)carbdmico (Ejemplo 14) y (R)}-3-
{(S)-1-(metilaminoetil)pirrolidina (J. Het. Chen. ,

1992:;29:1481) (Método General F).

(rr) terc-Butil éster del Acido trans-{7-((3-terc-
butoxicarbonilamino-4-fenilpirrolidin-1-il)-8-cloro-1-
clclopropil-6-fluoro-2, 4—-dioxo~-1,4-dihidro-2H~quinazolin-3-
il]-carbadmico (MS CI: m/z 630 (MH*)) usando terc-butil éster
del 4&cido (8-cloro-l-ciclopropll-6,7-difluoro-2,4-dioxo-1,4-
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) y terc-butil
éster del Aacido trans-4-fenilpirrolidin-3-ilamino carbdmico
(Bucsh R.A., Domagala J.M., Laborde E., Sesnie J.C., J. Med.

Chem., 1993:;36([26]):4139-4151) (Método General B).

(ss) terc-Butil éster del acido trans-{7-[3-terc~
butoxicarbonilamino-4-(4-hidroxifenil)-pirrolidin-1-il1}-8-

cloro-1l-ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-
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quinazolin-3-il)~carbdmico (MS: m/z 646 '(MH+)) usando terc-
butil éster del &cido (8-cloro-l-ciclopropil-6,7-difluoro-2,4-
dioxo-1, 4-dihidro-2H-quinazolin-3-il}carbdmico (Ejemplo 14) Yy
terc-butil éster del acido trans-4-(4-hidroxifenil)-
pirrolidin-3-ilamino carb&mico (Bucsh R.A., Domagala J.M.,
Laborde E., Sesnie J.C., J. Med. Chem., 1992;36[26]:4139-4151)

{Procedimiento General B).

(tt) terc-Butil éster del dcido {7-[3~(terc-
butoxicarbonilaminometil)piperidin-1-il]-8-cloro-1-
ciclopropil-6-fluoro-2, {-dioxo-1,4-dihidro-2H-quinazolin-3-
il}~carbamico (MS CI: m/z 580 (M")) usando terc-butil éster del
acido (8-cloro-l-ciclopropil-6,7-difluoro-2, 4-dioxo-1,4-
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) y terc-butil
éster del &cido (piperidin-3-ilmetil)carbimico (Método General

B) .

(uu) terc-Butil éster del acido (7-{3-[(terc-
butoxicarbonilisopropilamino)metil]pirrolidin~1-il}-8-cloro-1-
ciclopropil-6-fluoro-2,4~-dioxo~-1, 4-dihidro-2H-quinazolin-3-
jil)-carbamico (MS CI: m/z 608 (M')) desde terc-~butil éster del
acido (8-cloro-1—ciclopropil—6,7—aif1uoro-2,4—dioxo-1,4-
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) Y 3-
(isopropilaminometil}pirrolidina (Domagala et al, J. Med.

Chem., 1994;3889-3901) (Método General F).
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(vv) terc-Butil éster del Acido (7-[3- (terc-
butoxicarbonilaminometil)pirrolidin-1-ilj-6,8-dicloro-1-
ciclopropil-2, 4-dioxo-1, 4§-dihidro-2H-quinazolin-3-il}-
carbdmico (MS CI: m/z 584 (MH')) desde terc-butil éster del
aciqo (8-cloro-l-ciclopropil-6, 7-difluoro-2, 4-dioxo-1, 4-
dihidro-2H-quinazolin-3-il)carbdmico (Ejemplo 14) y terc-butil
éster del acido (pirrolidin-3-ilmetil)carbamico (Método

General B).

{ww) terc-Butil éster del acido [7T-(3-terc-
butoxicarbonilanino~3-fenilpirrolidin-1-il]-8-cloro-1-
ciclopropil-6-fluoro-2, 4-dioxo-1,4-dihidro-2H-quinazolin-3-
ill-carbamico ('H NMR (200 MHz, CDCl3): & 7,68 (d, 1H), 7,50-
7,29 (m, 5H), 6,72 (s, 1H), 5,24 (s, 1H), 4,18-3,85 (m, 3H),
3,78-3,52 {(m, 2H), 2,70 (s, 1H), 2,58-2,39 (m, 1H), 1,62-0,62
(m, 22H)) desde terc-butil éster del &cido (B-cloro-1-
ciclopropil-6,71-difluoro-2, 4-dioxo-1, 4-dihidro-2H-quinazolin-
3-1l)carbamico (Ejemplo 14) y terc-butil é&ster del &cido (3-
fenilpirrolidin-3-il)carbamico (Ejemplo A30) usando el Método

General B.

{xx) terc-Butil éster del acido {7-{3~(terc-
butoxicarbonilaminometil)-4-metilpirrolidin-1-il)-8-cloro-1-
ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-quinazolin-3~

il}-carbamico (MS ES: m/z 582 (MH')) desde terc-butil éster del
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dcido (8-cloro-1-ciclopropil-6, 7-difluoro-2, 4~dioxo-1, 4~
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 14) Yy terc-butil
éster del acido trans-{4-metllpirrolidin-3-il)carbamico
(Kuniyoshi M., Seigo S., Keiji H., Takayoshi I., Solicitud de
Patente Europea, 1987, EP 208210) usando el procedimiento

general F.

EJEMPLO 9

Desproteccidén de Quinazolin-2,4-dicnas

Método General A

Se hace burbujear gas hidrégeno en éter dietilico (o
diclorometano o dicloroetano) durante 15 minutos. La solucién
resultante se enfria a 0°C y se agrega a una solucién de terc-
butil éster del Acido 2,4-dioxo-1,4-dihidro-2H-quinazolin-3-
il}carbamico (Ejemplo 6). La mezcla de la reaccién se calienta
lentamente a temperatura ambiente. Después de 30 horas, el
precipitado se filtra, se lava con éter (o diclorometano o
dicloroetano) y hexanos, y se seca bajo vacio para lograr la
sal de clorhidrato de la amina desprotegida deseada, como un

sélido.

Método General B
El compuesto se disuelve en Acido trifluoroacético y se agita
a 0°C durante 3 a 8 horas. El &cido se remueve soplandec aire

comprimido sobre la solucién o concentrado en vacio. E1
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residuo se co-evapora dos veces con etanol y se seca en vacio

para dar la sal de trifluorcacetato del compuesto del titulo

como un sdélido.

Método General C

Un terc-butil éster del 4&cido 3-dibencilamino-6-fluoro-l1-
sustituido-2, 4-dioxo-1, 2,3, 4-tetrahidro-quinazolin-7-

il)pirrolidin=3-il]lcarbdmico y 20% de Pd/C {(cat.) se combinan
en metanol y se agitan bajo 50 psi de hidrégeno durante 22,5
horas. La suspensién se filtra a través de Celita y se
concentra. El residuo se purifica mediante cromatografia (SiOj,
CHCl;) para dar un s8délideo. El1 sélido luego se disuelve en
cloruro de metileno, se enfria a 0°C Y se pasa gas de HCl a
través de la solucidén durante 10 minutos. La suspensién se

agita durante 2 horas y se concentra para dar el compuesto del

titulo.

Método General D

Se hace burbujear gas de cloruro de hidrégeno a.través de una
solucién del sustrato en éter dietilico, y la solucién se
agita durante 2 horas. El solvente se remueve bajo presién
reducida para lograr el compuesto del tituleo deseado como un

sélido.
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Método General E

Una solucidén del sustrato en etanol es tratada con una
solucidén de etanol saturado con cloruro de hidrégeno gaseoso.
La mezcla de la reaccién se agita a temperatura ambiente
durante 18 horas, y el solvente se remueve en vacio. El
residuo se disuelve en aqua, se filtra a través de una
almohadilla de fibra de vidrio para aclararlo y se liofiliza.
El residuo sélido se tritura con éter, se filtra, se lava con
éter y se seca en vacio.

Método General F

Una solucién de  3-amino-7-cloro-l-ciclopropil-6-fluoro-1H-
pirido(2,3-d]pirimidin-2,4-diona (Ejemplo 24b), 1,2 eq. de
cadena laceral de amina heterociclica, y N,N-
diisopropiletilamina/acetonitrilo 1:3 se calienta a 50°C
durante 18 horas. La mezcla de la reaccién se diluye con agua,
se enfria a 0°C y el sélido se remueve mediante filtracién, se
lava con 50% de acetonitrilo acuoso, y se seca en vacio para
dar un sdélido que se disuelve en etanol y se trata con una
solucién de etanol saturado con cloruro de hidrégeno gaseoso.
La mezcla luego se agita a temperatura ambiente durante 18

horas. El solvente se remueve en vacio y el residuo se tritura
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con éter. El sélido se remueve por filtracién, se lava con

éter y se seca en vacio.

Los siguientes compuestos se sintetizan de acuerdo con los

Procedimientos Generales A-F del Ejemplo 9:

(a) Clorhidrato 1la 3-amino-7-(3-aminometilpirrolidin-1-il)-8-
cloro-l-ciclopropil-6-fluorc-1lH-quinazolin-2, 4-diona

(Compuesto 1) (punto de fusién 153°C-155°C, MS CI: m/z 368
(MH*}) desde  terc-butil éster del acido 7-[{3-(terc-
butoxicarbonilamino-metil)pirrolidin-1-il]-8-cloro-1-
ciclopropil-6-fluoro-2, 4—-dioxo-1, 4-dihidro-2H-quinazolin-3-

il}carbédmico (Ejemplo Ba) usando el Método General A.

(b) Clorhidrato la 3-amino-8-cloro-l-ciclopropil-6-fluoro-7-
piperazin-l1-il-1H-quinazolin-2,4-diona (Compuesto 2) {(punto de
fusién 156°C-159°C, MS CI: m/z 354 (MH')) desade terc-butil
éster del 4&cido 7-[4-(terc-butoxicarbonilpiperazin-1-il)-8-
cloro-l-ciclopropil-6-fluoro-2,4-dioxo-1, 4-dihidro-2H~

quinazolin-3-il]carbamico (Ejemplo Bb} usando el Método

General A.

{c) Clorhidrato de 3-amino-7-{3-{aminometil)-3-
metilpirrolidin-1-il]-8-cloro-l1l-ciclopropil-6-fluoro-1H-

quinazolin-2,4-diona (Compuesto 3) (punto de fusién 166°C-
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168°C, MS CI: m/z 382 (MH')) desde terc-butil é&ster del Acido
{7-[3-(terc-butoxicarbonilamino-metil)-3~metilpirrolidin-1-
il]-8-cloro-1-ciclopropil-6-£fluoro-2, 4~dioxo-1, 4-dihidro~2H-
quinazolin-3-il}carbamico {(Ejemplo B8c) usando el Método

General A.

(d) Clorhidrato de 3-amino-7-(6-amino-3-aza-
biciclo[3.1.0]hex~1-il)-B~-cloro-l1l-ciclopropil-6-fluoro-1H-
quinazolin-2,4-diona (Compuesto 4) (punto de fusién 111°C-
114°C, MS CI: m/z 366 (MH')) desde terc-butil éster del A&cido
[7- (6-terc-butoricarbonilamino-3-azabiciclo[3.1.0]hex-3-11)-8-
cloro-l-ciclopropil-6-fluoro-2,4-dioxo-1,4-dihidro-2H-
quinazolin-3-il}carbémico ({Ejemplo 8d) usando el Método

General A.

(e) Clorhidrato de 3-amino~7-((S)-3-N-metilaminopirrelidin-1-
il}-B8-cloro-l-ciclopropil=-6-fluoro-l1H-quinazolin-2, 4-diocna
(Compuesto 5) (punto de fusién 1183°C-120°C, MS CI: m/z 368
(MH*)) desde terc-butil éster del &cido ({7-[(S)-3-(terc-
butoxicarbonil-N-metilamino)pirrolidin-1-il]-8-cloro-1-
ciclopropil=-6-fluoro-2, 4-dioxo-1,4-dihidro-2H-quinazolin-3-

il}carbamico (Ejemplo 8e) usando el Métédo General A.

(f) Clorhidrato de 3-amino-7-((S)-3-aminometilpirrolidin-1-

il)-8-cloro-1-(2,4-difluoroanilino)-6-fluoro-1H-quinazolin-
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2,4-diona (Compuesto 6) (punto de fusién 184°C-186°C, MS CI:
m/z 427 (MH')) desde terc-butil éster del &cido {7-[(S)-3-
(terc—butoxicarbonilamino)pirrolidin-l—il]-8-cloro-1—(2,4-

difluoroanilino)—6—E1uoro—1,4-dihidro—2,4-dioxo—2H—quinazolin-

3-il}carbémico (Ejemplo 8f) usando el Método General A.

(g} Clorhidrato de 3-amino-7-[(S}-3-aminopirrolidin-1-i1]-1-
ciclopropil-6, 8-difluoro-1H-quinazolin-2, 4-diocna (Compuesto 7)
(punto de fusién 288°C, MS EI: m/z 388 (M')) desde terc-butil
éster del acido 7-[(S)-3-(terc-butoxicarbonilamino} -
pirrolidin-1-il}-l-ciclopropilamino-6,8-difluoro-1,4-dihidro-

2,4-dioxo-2H-quinazolin-3-il)carbamico (Ejemplo 8g) usando el

Método General A.

(h) Clorhidrato de 3-amino-7-{(S)-3-aminopirrolidin-1-1i1]-1-
ciclopropilamino-5,8-difluoro-1H~quinazolin-2, 4-diona
(Compuesto 8) (punto de fusién 338°C, MS EI: m/z 338 (M%)
desde terc-butil éster del acido {7-[{S)-3~(terc-
butoxicarbonilamino)-pirrolidin-1-il]-1-cicloproplilamino=-5, 8-
difluoro-1,4-dihidro-2, 4-dioxo-2H-quinazolin-3-iljcarbamico

(Ejemplo 8h) usando el Método General A.

(i} Clorhidrato de 3-amino-7-{({S)-3-aminopirrolidin-1-il})-1-
ciclopropil-5, 6,8-trifluoro-lH-quinazolin-2,4-diona (Compuesto

9) (punto de fusién 271°C, MS CI: m/z 356 (MH')) desde terc-
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butil éster del 4&cido (7-[(S)-3-(terc-butoxicarbonilamino)-
pirrolidin-1-il]-l-ciclopropil-1, 4-dihidro-2, 4-dioxo-5, 6, 8-
trifluoro-2H-quinazolin-3-il}carbamico (Ejemplo B8i) usando el

Método General A.

(j) Clerhidrato de 3-amino-7-(3-aminopirrolidin-1-il)-B-cloro-
l-ciclopropil-6-fluoro-i1H-quinazolin-2, 4~diona (Compuesto 10)
{(punto de fusién 134°C-136°C, MS CI: m/z 354 (MH')) desde terc-
butil éster del acido {7-[3-(terc-butoxicarbonilamino) -
pirrolidin-1-il]-8-cloro-l-ciclopropil-6-fluoro-2, 4-dioxo-1,4-
dihidro-2H-quinazolin-3-il}carbadmico (Ejemplo Ba) usando el

Método General A.

(k) Clorhidrato de 7-((S)-3-aminopirrolidin-1-il)-1-
ciclopropil-3, 5-diamino-6,8-difluoro-1H-quinazolin-2, 4-diona
(Compuesto 11) (punto de fusién 215°C-218°C, MS EI: m/z 352
(M*)) desde terc-butil éster del acido (5-amino-7-[(S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-il)-1-ciclopropil-6, 8-
difluoro-1,4-dihidro-2, 4-dioxo-2H-quinazolin-3-il}carbamico

(Ejemplo 12) usando el Método General A.

(1) Clorhidrato de 3—amino—1—(3-hidroﬁimeti1pirrolidin—1—i1)—
8-cloro-1l-ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona
(Compuesto 12) (punto de fusién 78°C-80°C, MS CI: m/z 369

{MH*}) desde terc-butil éster del dcido [7-(3-
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hidroximetilpirrolidin-l—il)—B—cloro—l—ciciopropil—G—fluoro—
2,4-dioxo-1, 4-dihidro-2H-quinazolin-3-il])carbamico (Ejemplo

B8k) usando el Método General A.

(m) Clorhidrato de 3-amino-7-(3-aminoetilpirrolidin-1-il)-8-
cloro-l-ciclopropil-6-fluoro-1B~quinazolin-2, 4-diona

(Compuesto 13) (punto de fusién 158°C-160°C, MS CI: m/z 382
(MH")) desde  terc-butil éster del 4cido ({7-[3-(terc-
butoxicarbonilamino-etil)pirrolidin-1-il]~-8-cloro-1-
ciclopropil-6-fluoro-2,4-dioxo-1,4-dihidro-2H-quinazolin-3-

il}carbédmico (Ejemplo 81) usando el Método General A.

(n) Clorhidrato de 3-amino-7-{ (S)=-7-amino~5-
azaespiro([2.4])hept-5-il)-8-cloro-1-ciclopropil-6-fluoro-1H-
quinazolin-2,4-diona (Compuesto 14) (punto de fusién 177°C-
179°C, MS CI: m/z 380 (MH')) desde terc-butil éster del Acido
[7-(7-terc-butoxicarbonilamino-5-azaespiro(2.4]hept-5-il)-8-
cloro-l-ciclopropil-6~fluoro-2, 4-dioxo-1,4-dihidro-2H-
quinazolin-3-il)carbdmico (Ejemple B8m) usando el Método

General A.

{0) Clorhidrato de 3—amiho—7-[(R)-3—(1-amino—1-
metiletil)pirrolidin-1-il)~8-cloro-1-ciclopropil-6-fluoro-1H-
quinazolin-2,4-diona (Compuesto 15) (punto de fusién 117°C-

120°C, MS CI: m/z 396 (MH')) desde terc-butil éster del &acido
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{7-[((R)~3-terc-butoxicarbonilamino-1-metiletil)pirrolidin-1-
il]-8-cloreo-l-ciclopropil-6-fluorc-2,4-dioxo-1, 4-dihidro-2H-
quinazolin-3-il)carbamice (Ejemplo B8n) usando el Método

General A.

(p) Clorhidrato de 3-amino-7-(3-aminometilpirrolidin-1-il)-1-
ciclopropil-6-fluoro-1H-quinazolin-2,4~diona (Compuesto 16)
(punto de fusién 170°C-172°C, MS CI: m/z 334 (MH')}) desde terc-
butil éster del aAcido {7-[3-(terc-butoxicarbonilamino~
metil)pirrolidin-1-il)-1l-ciclopropil-6-fluoro-2, 4-dioxo-1,4-

dihidro-2H-quinazolin-3-il}carbdmico (Ejemplo 8o) usando el

Método General A.

(q) Clorhidrato de 3-amino-7-(plirrolidin-1-1il)-8-cloro-1-
ciclopropil-6-fluoro-l1H-quinazolin-2, 4-diona (Compuesto 17)
(punto de fusién 96°C-98°C, MS CI: m/z 339 (MH')) desde terc-
butil éster del acido [7-(pirrolidin-1-il)-8-cloro-1-
ciclopropil-6-fluoro-2, 4-dioxo-1, 4~-dihidro-2H-quinazolin-3-

il]carbamico (Ejemplo 8p) usando el Método General A.

(r) Trifluoroacetato de 3-amino-7-(3-aminopirrolidin-1-il)-8-
cloro-6-fluoro-1H-quinazolin-2, 4-diona kCoupuasto 18) (punto
de fusién 151°C, MS EI: m/z 356 (MH')) desde terc-butil éster

del &cido (7-[3-(terc-butoxicarbonilamino)-pirrolidin-1-il}-8-
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cloro-6—fluoro-1-isopropil—2,4-dioxo—b—[lubro—ZH—quinazolin-3—

iljcarbdmico {(Ejemplo 8q) usando el Método General B.

(s) Trifluoroacetato de 3-amino-7-(3-aminopirrolidin-1-il)-1-
sec-butil-8-cloro-6-fluoro-1H-quinazolin-2, 4-diona {Compuasto
18) (punto de fusién 115°C) desde terc-butil éster del écidé
{7-[3-(terc-butoxicarbonilamino)pirrolidin-1-il]-1l-sec-butil-
8-cloro-6-fluoro-2, 4~-dioxo-2H-quinazolin-3-il}carbamico

(Ejemplo 8r) usando el Método General B.

(t) Clorhidrato de 3-amino-7-[3-aminopirrolidin-1-il])-1-
ciclopropil-6-fluoro-8-metoxi-l1H-quinazolin-2, 4-diona
(Compuesto 20) (punto de fusién 216°C-218°C, MS EI: m/z 350
(MH")) desde terc-butil éster del 4&cldo (7-[3-(terc-
butoxicarbonilamino)-pirrolidin-1-il]-1-ciclopropil-6-fluoro-
B—metoxi—z,d—dioxo—l,4—dihidro:ZH-quinazolin—3—il}carbamico

(Ejemplo 8s) usando el Método General A.

(u) Clorhidrato de 3-amino-7-[3-aminopirrolidin-1-il]-8-cloro-
l-ciclobutilamino-6-fluoro-lH-quinazolin-2, 4-diona {Compuesto
21) (punto de fusién 205°C-208°C, MS EI: m/z 368 (MH')) desde
terc-butil éster del QEido {7-[3-(terc-
butoxicarbeonilamine)pirrolidin-1-il}-8-cloro-1-
ciclobutilamino-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-quinazolin-

3~-il}carbimico (Ejemplo 8t) usando el Método General A.



w

222

(y) Clorhidrato de 3-amino-7-{ (S)-3-(1-amino-1-
metiletil)pirrolidin-1-il)-l-ciclopropilmetil-B8-fluoro-1H-
guinazolin-2,4-diona (Compueste 25) (punto de fusién >250°C,
MS CI: m/z 376 (MH')) desde terc-butil éster del &cido {1-[(R)-
l1-({ciclopropilmetil-3-dibencilamino-6-fluoro-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-il)-1-

metiletil}carbamico (Ejemplo 8x) usando el Método General C.

(z) Clorhidrate de 3-amino-7-((S)-3-aminopirrolidin-1-jil})-1-
etil-8-fluoro~1H-quinazolin-2, 4-diona (Compuesto 26) (punto de
fusién 248°C-251°C, M8 CI: m/z 308 (MH')) desde terc-butil
éster del A&cido [({§)-1-(3-dibencilamino-l-etil-~-6-fluoro-2,4-
dioxo-1, 2, 3,4-tetrahidroquinazolin-7-il)pirrolidin-3-

il]carbamico (Ejemplo 8y) usando el Método General C.

{(aa) Clorhidrato de 3-amino-l-etil-6-fluoro-7-{(R)-3-{(l-amino-
l-metiletil)-pirrolidin-1-i1]-1H-quinazolin-2,4-diona
(Compuesto 27) (punto de fusién >250°C, MS CI: m/z 350-(MHW)
desde terc-butil éster del &cido [(R)-1-(3-dibencilamino-1-
etil-ﬁ-fluoro—z,4-dioxo—1,2,3,4-tetra§}droquinazol1n—1—il)-1-
metil—1—pirrolidin—3—iletil]ca}bémico (Ejemplo 8;) usando el

Método General C.

(bb) Clorhidrato de 3-amino-7-((S)-3-aminopirrolidin-1-il)-1-

ciclopropil-6-fluoro-1H-quinazolin-2,4-diona (Compuesto  28)
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(v) Trifluoroacetato de 3-amino-7-(3-aminopirrolidin-1-:i1)-1-
ciclopropil-8-fluoro-1H-quinazolin-2, 4-diona {Compuesto 22)
(punto de fusién 210°C-212°C, MS EI: m/z 320 (MH')) desde terc-
butil éster del adcido {7-[3-(terc-butoxicarbonilamino) -~
pirrolidin-1-il]-1l-ciclopropil-8-fluoro-2, 4-dioxo-1, 4~-dihidro-

2H-quinazolin-3-il)carbamico (Ejemplo 6u) usando el détodo

General A.

(w) Tfifluoroacetato de 3-amino-7-(3-aminopirrolidin-1-il]-6-
cloro-1l-ciclopropil-8-fluoro~lH-quinazolin~2, {-diona

(Compuesto 23) - (punto de fusién 135°C-137°C, MS EI: m/z 354
(ME*)) desde terc-butil éster del dcido {7-[3-(terc~-
butoxicarbonilamino)-pirrolidin-1-il]-6-cloro-l-ciclopropil-8-

fluoro=-2,4-dioxo-1,4-dihidro-2H-quinazolin-3-il}carbaAmico

(Ejemplo B8v) usando el Método General B.

(x) Clorhidrato de 3-amino-7-({S)-3-aminopirrolidin-1-il)-1-
ciclopropilmetil-8-fluoro~-lH-quinazolin~-2,4-diona (Compuesto
24) (punto de fusién >250°C, MS CI: m/z 334 (MH')) desde terc-
butil éster del acido [(S)=-1-(l-ciclopropilmetil) -3~
dibencilamino-6-fluoro-2,4-dioxo-1,2, 3,4-tetrahidroquinazolin-

7-il)pirrolidin-3-iljcarbémico (Ejemplo- 8w) usando el Método

General C.
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(punto de fusién >250°C, MS CI: m/z 320 ?MH*)) desde 3-amino-
{7-[(S)-3-(terc-butoxicarbonilamino)pirrolidin-1-il}-1-
ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona {Ejemplo 25)

usando el Método General A.

(cc) Trifluoroacetato de 3-amino-7-(3-aminopirrolidin-1-il)-1-
ciclopropil-6~-fluoro-8-metil-1H~quinazolin-2, 4-diona

(Compuesto 29) {punto de fusién 110°C-112°C, MS ES, MH' m/z
334) desde terc-butil éster del acido [T-(3-terc-
butoxocarbonilamino-pirreolidin-1-il)-1-ciclopropil-6-£fluoro-8-
metil-2, 4-dloxo-1, 4-dihidro-2H-quinazolin-3-il]carbémico

(Ejemplo Baa) usando el Método General B.

(dd) Trifluorcacetato de 3-amino-7-(3-aminometilpirrolidin-1-
il)-l-ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona
(Compuesto 30) (punto de fusién B82°C-84°C, MS ES, m/z 348
(MH*}) desde terc-butil éster del 4cido ({7-[3-(terc-
butoxocarbonilaminometil)-pirralidin-l-il]-~l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1,4-dihidro-2H~quinazolin-3-

il}carbdmico (Ejemplo 8bb) usando el Método General B.

(ee) Clorhidrato de 3-amino—7—(3—aﬁinopirrolidin-1—il)-1—
ciclopropil-8-fluoro-6-metoxi-1H-quinazolin-2, 4-diona
(Compuesto 31) (punto de fusién 208°C-210°C, MS ES, m/z 350

{MH*)) desde terc-butil éster del acido [7-{3-terc-
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butoxocarbonilamino-pirrolidin-1-il}-1~ciclopropil-8-fluoro-6-
metoxi-2,4-dioxo-1,4~dihidro-2H-quinazolin-3-il]carbdmico

{Ejemplo 8cc) usando el Método General A.

(ff) Clorhidrato de 3-amino-7-(3-aminometilpirrolidin-1-il)-1-
ciclopropil-6-fluoro~B8-metoxi-1H-quinazolin-2, 4-diona
(Compuesto 32) (punto de fusién 180°C-182°C, MS ES, m/z 364
(MH*)) desde terc-butil éster del Acido {7-[3-terc-
butoxocarbonilaminometil)pirrolidin-1-il]-1-ciclopropil-6-
fluoro-8-metoxi-2, 4-dioxo~1, 4-dihidro-2H-quinazolin-3-

il}carbamico (Ejemple 8dd) usando el Método General A.

(gq) Clorhidrato de 3-amino-7-(3-aminopirrolidin-1-11)-1-
ciclopropil-8-etoxi-6-fluoro-1H-quinazolin-2, 4-diona

{Compuesto 33) (punto de fusién 220°C, MS ES, m/z 364 (MH'))
desde terc-butil éster del acido [7-(3~-terc-
butoxocarbonilamino-pirrolidin-1-il)-l-ciclopropil-8-etoxi-6-
fluoro-2, 4-dioxo-1,4~dihidro-2H-quinazolin-3-il]carbédmico

(Ejemplo 8ee) usando el Método General A.

(hh) Clorhidrato de 3-amino-7-(3-aminopirrolidin-1-il)-1-
ciclopropil—e—fluoro—Z,4-dioxo-1,2,3,4—tétrahidroquinazolin—ﬂ—

carbonitrilo (Compuesto 34) (punto de fusién 277°C, MS ES, m/z
345 (MH*)) desde terc-butil” éster del Acido [7-(3-terc-

butoxocarbonilaminopirrolidin-1-il)-8-ciano~l1-ciclopropil-6-
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fluoro—z,4-dioxo—1,4—dihidro-ZH—quinazolin;3—il]carbémico

(Ejemplo 8ff) usando el Método General A.

(ii) Trifluoroacetato de 3-amino-8-cloro-l1l-ciclopropil-6-
fluoro-7-(3-[1,2,3-triazol]-1-il-pirrolidin-1-il)-1H~
guinazolin-2,4-diona {Compuesto 35) (punto de fusién 145°C-
147°C, MS ES, m/z 406 (MH')) desde terc-butil é&ster del Acido
[8-cloro-1l-ciclopropil=-6-fluoro-2,4-dioxo-7-(3-[1,2, 3~
triazol)-1-il-pirrolidin~1-il)-1,4-dihidro-2H-quinazolin-3-

il]lcarbédmico (Ejemplo 8gg) usando el Método General B.

(33) Clorhidrato de 3-amino-7-[(S)~3-({R)-1-
aminoetil)pirrolidin-1-1il]-1~-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4~diona (Compuesto 36) {(punto de fusién 215°C-
217°C) desde terc-butil é&ster del Acido ({(R)-1-[(S)-1-(3-
amino-l-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1,2,3, 4-
tetrahidroquinazolin-7-il)pirrolidin-3-il]etil}-carbémico

(Ejemplo 28a) usando el Método General E.

(kk) Clorhidrato de J-amino-7-[{S)-3-{(S)~1-
aminoetil)pirrolidin-1-il]-1-c¢iclopropil-6-fluoro~8-metoxi-1H-

quinazolin-2, 4-diona (CGNpuast; 37) (pﬁnto de fusién 221°C-
223°C) desde terc-butil éster del A&cido ({(S)-1-[(S)-1-(3-

amino-l-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1,2,3,4-
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tetrahidroquinazolin-7-il)pirrolidin-3-il}etil)-carbamicc

(Ejemplo 28b) usando el Método General A.

(11) Clorhidrato de 3~-amino-7-[(S)-3-((R)-1-
aminoetil)pirrolidin-1-il)-l-ciclopropil-6-fluoro~8-metil-1H-
quinazolin-2,4~diona (Compuesto 38) (punto de fusién 197°C-
199°C) desde terc-butil éster del 4&cido {(R)-1-[(S)-1-(3~
amino-l-ciclopropil-6-fluoro-B-metil-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin-7-1l1)pirrolidin-3-il}letil}-carbamico
(Ejemplo 28c) usando el Método General E.

(mm) Clorhidrato de 3-amino-7~[(S)-3-((5)-1-
aminoetil)pirrelidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
guinazolin-2,4-diona (Compuesto 39) (punto de fusién 192°C-
194°C) desde terc-butil éster del 4cido {(S)-1-[(S)-1-(3-
amino-l-ciclopropil-6-fluoro-8-metil-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin~7-il)pirrolidin-3-il)etil}-carbémico

(Ejemplo 28d) usando el Método General E.

{nn) Clorhidrato de 5-amino-9-{((S)-3-aminopirrolidin-1-il)-8-
fluoro~3-metil-2, 3-dihidro-l-oxa-3a,5-diazafenalen-4, 6-diona

(Compuesto 40) (punto de fusién 202°C-204°C) desde terc~butil
éster del dacido ([(S)-1-(5-amino-8-fluoro-3-metil-4,6-dioxo-
2,3,5,6-tetrahidro-4H-1-oxa-3a,5-diazafenalen-9-il)pirrolidin-

3-il]carbamico (Ejemplo 28c¢) usando el Método General E. -
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(00) Clorhidrato de 5-amino-9-[ (R) -3- ((S)-1-
amincetil)pirrolidin-1-1l1]-8~fluoro-3-metil-2,3-dihidro-1~oxa~
3a,5-diazafenalen-4,6-diona (Compuesto 41) (punto de fusién
192°C-194°C) desde terc-butil é&ster del 4cido {(S)-1-[(R}-1-
(S-amino-8-fluoro-3-metil-4, 6-dioxo-2, 3,5, 6~-tetrahidro-4H-1-
oxa-3a, 5-diazafenalen-9-il)pirrolidin-3-il]jetil)carbamico

{Ejemplo 28f) usando el Método General E.

{pp) Clorhidrato de 2-amino-8-({S)-3-aminopirrolidin-1-il)-9-
fluoro-5-metil-6, 7-dihidro-5H-pirido([3,2,1-ij]lquinazolin-1, 3-
diona (Compuesto 42) (punto de fusidén 202°C-204°C) desde terc-
butil é&ster del A&cido [(S)-1-{2-amino-9-fluoro-5-metil-1, 3-
dioxo-2,3,6,7-tetrahidro-1H, 5H-pirido(3,2,1-ijlquinazolin-8-
il)pirrolidin-3-il]carbémico (Ejemplo 2Bg) wusando el Método

General E.

(qq) Clorhidrato de 2-amino-8-[ (R) -3~ ((S) -1~
aminoetil)pirrolidin-1-il]-9-fluoro-5-metil-6, 7-dihidro-5H-
piride[3,2,1-ijlquinazolin-1,3-diona (Compuesto 43) (punto de
fusién 197°C-199°C) desde terc-butil éster del acido {(R)-3-
[{S)-1-(2-amino-9-fluoro-5-metil-1, 3-dioxo-2, 3, 6, 7-tetrahidro-
1H, 5H-pirido[3,2,1-ij]quinazolin-8~il)pirrolidin-3-

illetil}carbamico (Ejemplo 28h) usando el Método General E.
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(rr) Clorhidrato de 3-amino-7-{((S)-3-aminopirrolidin-1-il)-1-
ciclopropil-6-fluoro-1H-pirido[2,3-d]pirimidin-2,4-diona
(Compuesto 44) {punto de fusién 213°C-215°C) desde terc-butil
éster del A&cido ([1-(3-amino-l-ciclopropil-6-fluoro-2,4-dioxo-
1,2,3,4-tetrahidro-pirido[2,3~d]pirimidin-7-il)pirrolidin-3-

il]Jcarbamico (Ejemplo 28i) usando el Método General E.

(ss) Clorhidrato de 3-amino-7-(6-amino-3-azabiciclo{3.1.0]hex-
3-il)-1-ciclopropil-6-fluoro-1H-pirido[2, 3-d]plrimidin-2, 4-
diona (Compuesto 45) (punto de fusién 268°C-270°C) desde 3-
amino-7-cloro~-l-ciclopropil-6~fluoro-1H-pirido[2, 3-
dlpirimidin-2,4-diona (Ejemplo 24b) y terc-butil éster del
dcido 3-azabiciclo[3.1.0]hex-6-ilcarbdmico usando el Método

General F.

(tt) Clorhidrato de 3~amino-7-(3-amincetil-3-metilpirrolidin-
1-il)-1-ciclopropil-6-fluoro—-lH-pirido{2, 3-d]lpirimidin-2,4-
diona (Compuesto 46) (punto de fusién 187°C-189°C) desde 3~
amino-7-cloro-l-ciclopropil-6-flucoro-1H-pirido[2, 3-
dipirimidin-2,4-diona (Ejemplo 24b) y terc-butil éster del
Acido [l-metil-(3-metilpirrolidin-3-il) lmetilcarbdmico {J.

Med. Chem., 1992;361-367) usando el Método General F.

(uu) Clorhidrato de 3-amino-l-ciclopropil-6-fluoro-7-

(octahidropirrolo{3,4-c]piridin-2~il)-1H-pirido(2,3-
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dlpirimidin-2,4-diona (Compuesto 47) (punto de fusién 200°C-
203°C) desde 3-amino-7-cloro-l-ciclopropil-6-fluoro-1HK-
pirido{2,3-d]pirimidin-2, 4-diona (Ejemplo 24b) y terc-butil
éster del 4cido (3aS,7aR)-octahidropirrolo[3,4-c]lpiridin-5-

carboxilico (Ejemplo A27) usando el Método General F.

(vv) Clorhidrato de 3-amino-1-ciclopropil-6-fluoro-7-
(octahidropirrolo(3,4-blpiridin-2-il)-1H-pirido([2,3-

dlpirimidin-2, 4-diona (Compuesto 48) (punto de fusién 200°C-
202°C) desde 3-amino-7-cloro-l-ciclopropil-6-£fluoro-1H-
pirido[2,3-d]pirimidin-2,4-diona (Ejemplec 24b) y terc-butil
éster del 4&cido octahidropirrolo(3,4-blpiridin-5-carboxilico

usando el Método General F.

(ww) Clorhidrato de 3-amino-7-[ (R)~3-(l-amino-1-~
metiletil)pirrolidin-1-il]-1~ciclopropil~6é-fluoro-1H-

pirido[2,3-d]pirimidin-2,4-diona (Compuasto 49) (punto de
fusién >260°C) desde 3-amino-7-cloro-l-ciclopropil-6-fluoro-
1H-pirido[2,3-d]pirimidin-2,4-diona (Ejemplo 24b)} y (R)-3-(1-

amino-l-metiletil)-pirrolidina usando el Método General F.

(xx) Clorhidratc de 3—amino-7—(3-aminoﬁetilpiperidin—l-il)—1-
ciclopropil-6-fluoro-1H-pirido(2, 3~d]pirimidin-2, 4-diona
(Compuesto 50) (punto de fusién 152°C-154°C) desde 3-amino-7-

cloro-l-~ciclopropil~6-fivoro~1H-pirido{2,3-d]lpirimidin-2,4-



2

230

diona (Ejemplo 24b) y terc-butil éster del &cido (3-
aminometilpiperidin-1-il)carbéamico {Hilpert K. et al, J. Med.

Chem., 1994;37(231:3889-3901) usando el Método General F.

{yy) Clorhidrato de trans-3-amino-7-{3-aminometil-4-
trifluorometilpirrolidin-l—il)—l—ciclopropil—G—fluoro—lﬂ;

pirido[2,3-d]pirimidin-2,4-diona (Compueste 51) (punto de
fusién 214°C-216°C) desde 3;amino—1—cloro—l—ciclopropil-ﬁ-
fluoro-1H-pirido[2, 3-d]pirimidin-2,4-diona (Ejemplo 24b) y 3-
aminometil-4-trifluorometilpirrelidina (Li Q., Wang W., Berst
K.B., Clairborne A., Hasvold L., Raye K. Tufano M. et al,
Bioorg. Med. Chem. Lett., 1998;8:1953-1958) usando el Método

General F.

{(zz) Clorhidrato de 3-amino-l-ciclopropil-6-fluoro-7-[(R)-1-
metilamino-etil)pirrolidin-1-il}-1H-pirido(2,3-d]lpirimidin-
2,4-diona (Compuesto 52) (punto de fusién 137°C-139°C) desde
3-amino-7-cloro-l-ciclopropil-6-fluoro-l1H-pirido[2, 3~
dlpirimidin-2,4-diona (Ejemplo 24b) y terc-butil éster del
adcido (R)-3—((R)—1—meti1§minoetil)pirrolidina usando el Método

General F.

(aaa) Clorhidrato de 3-amino-7-[ (R)-3-((S)-1-
aminoetil)pirrolidin-1-il}-1-ciclopropil-6-fluoro-1R-

pirido[2,3-d]lpirimidin-2, 4-diona (Compuesto 53) {punto de
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fusién >260°C) desde terc-butil é&ster del 4acido {(S)-1-[(R)-1-
(3-amino-1-ciclopropil-6-fluoro-2, 4-dioxo-1,2, 3, 4~
tetrahidropirido[2, 3-d]pirimidin-7-il)pirrolidin-3-il)etil}-

carbdmico (Ejemplo 283) usando el Método General E.

{bbb) Clorhidrato de 3-amin6-7-[(l-aminopropil)pirrolidin-1-
il]-1-ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona
(Compuesto 54) (MS CI: m/z 376 (MH*) desde terc-butil éster del
dcido {1-[1-(3-amino-l-ciclopropil-6-fluoro-8~-metil-2,4-dioxo-
1,2,3,4-tetrahidroquinazolin-7~il)pirrolidin-3-il]propil}-

carbamico (Ejemplo 28oc0) usando el Método General E.

(ccc) Clorhidrato de 3-amino-l-cicloproplil-6-fluoro-8-metil-7-
[(R))-3-((S)=~1-metilamincetil)pirrolidin-1-il}-1H-quinazolin-
2,4-diona (Compuesto 55) (punto de fusién 153°C-155°C) desde
terc-butil éster del adcldo {(S)-1-[(R})-1~(3-amino-1-
ciclopropil-6-fluoro-8-metil-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin-7-il)pirrolidin-3-il]etil)metilcarbamico

(Ejemplo 28ppp) usando el Método General E.

(ddd) Clorhidrato de 3-amino-7~-[7-{l-aminoetil) -5~
azaespiro[2.4]hept—S-il]—l-ciclopropil—6;f1uoro—8—meti1-1H-

quinazolin-2,4-diona (Compuesto 56} (punto de fusién 178°C-
180°C, MS CI: m/z 388 (MH')) desde terc-butil éster del &cido

{1-15-(3-amino-l1-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-
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1,2,3,4-tetrahidroquinazolin—?—il)5-azaespiro[2.4]hept—7—

il]etil}-carbémico (Ejemplo 28qgq) usando el Método General E.

{eee) Amida de &cido 1-(3-amino-B-cloro-l-ciclopropil-6-
f1u9r0-2,4—dioxo-1,2,3,4-tetrahidroquinazolin—?-11)piperidin-
3-carboxilico (Compuesto 58) (punto de fusién 141°C-144°C, MS
CI: m/z 396 (MH')) desde terc-butil éster del 4cido [7-(3-
carbamoilpiperidin-1-il)-8-cloro-1-ciclopropil-6-£fluoro-2, 4-
dioxo-1,4-dihidro-2H-quinazolin-3-il]carbdmico (Ejemplo 8hh)
usando el Método General A.

(f£f) Clorhidrato de 3—amino:7—[trans-3-aminometilpirrolidin-
1-il]-8-cloro-l-ciclopropil-6-fluoro-lH-quinazolin-2,4-diona
(Compuesto 59) (punto de fusién 171°C-173°C, MS CI: m/z 436
(MH')) desde terc-butil éster del A4cido {7-([trans-3-(terc-
butoxicarbonilaminometil)-4-trifluorometilpirrolidin-1-i1)-8-
cloro-l-ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-
quinazolin-3-il}carbimico (Ejemplo 8i) usando el Método

General E.

(ggg)} Clorhidrato de 3-amino-8-cloro-l-ciclopropil-6-fluoro-7-
(3-((2,2,2-trifluoro-etilamino)metil]pirrolidin-1-il}-1H-

quinazolin-2,4-diona {(Compuesto 60) (punto de fusién 163°C-
164°C, MS CI: m/z 450 (MH')) desde terc-butil éster del A&cido

8-cloro-l-ciclopropil-6-fluoro-2, {-dioxo-7-{3-[(2,2,2-
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trifluoroetilamino)metil)-pirrolidin-3-il}-1, 4-dihidro-2H-
guinazolin-3-il)carbamico (Ejemplo B83j) wusando el Método

General E.

(hhh) Clorhidrato de 3-amino-8-cloro-l-cicleopropil-6-fluoro-7-
(5-metilhexahidro-pirrolo(3,4-c]lpirrol-2-il)~1H-quinazolin-
2,4-diona (Compuesto 61) (punto de fusién 133°C-135°C, MS CI:
m/z 394 (MH')) desde terc-butil éster del 4cido [B-éloro—l—
ciclopropil—ﬁ—fluoro—?—(S-meti%hexahidropirrolo[3,4-c]pirrol-
2-il)-2,4-dioxo=-1,4-dihidro-2H-quinazolin-3-il]carbamico

(Ejemplo Bkk) usando el Método General E.

(iii) Clorhidrato de 3-amino-8~-cloro-l-ciclopropil-7-{2,7-
diazaespiro[4.4)non-2-11)-6-fluoro-1lH-quinazolin-2, 4-diona
(Compuesta 62) (punto de fusidén 147°C-149°C, MS CI: m/z 394
(MH*)) desde terc-butil éster del 4&cido [B-cloro-l-ciclopropil-
7-{2,7-diazaespiro[4.4]non-2-il)-6-fluoro-2, 4-dioxo-1, 4~
dihidro-2H-quinazolin-3-il)carbdmico (Ejemplo 8l1) usando el

Método General E.

{(i33) Clorhidrato de 3-amino-7- (3-aminometil-3-
bencilpirrolidin—l—il)—8-cloro—l-cicloprbpil—G—fluoro-IH-

quinazolin-2,4-diona (Compuestoc 63) (puntoc de fusién 148°C-
150°C, MS CI: m/z 458 (MH')) desde terc-butil éster del 4cido

{7-[3-bencil-3-({3-terc-butoxicarbonilaminometil)pirrolidin-1-
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il)-8-cloro-l-ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-
quinazolin-3-il}carbamico (Ejemplc 8mm) usando el Método

General E,.

(kkk) Clorhidrato de 3-amino-7-[ (R)-3-((S(-1~-
aminoetil)pirrolidin-1~il]-8-cloro-1-ciclopropil-6~fluoro-1H-
quinazolin-2,4-diona (Compuesto 64) (punto de fusién 164°C-
166°C, MS CI: m/z 382 (MH')) desde terc-butil éster del &cido
{7-[(R)-3-((S)-1-terc~-butoxicarbonilaminoetil)pirrolidin-1-
il)-8-cloro-l1-ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-
quinazoelin-3-il}carbdmico (Ejemplo 8nn) wusando el Método

General E.

(111) Clorhidrato de 3-amino-8-cloro~l-ciclopropll-6-fluoro-7-
(3-hidroxiimino-pirrolidin-1-ilt)-1H-quinazolin-2,4~-diona
(Compuesto 65) (punto de fusién 147°C-149°C, MS CI: m/z 368
(MH')) desde terc-butil éster del &cido [8-cloro-l-ciclopropil-
6=fluoro-7-{3-hidroxiimino-pirrolidin-1-il}-2,4-dloxo-1, 4~
dihidro-2H-quinazolin-3-il)carbamico (Ejemplo 8o00) usando el

Método General E.

(mmm) Clorhidrato de 3—amiﬁo-7—[trans—3-amino-—4-
trifluorometilpirrolidin-1-il]}-8-cloro-l1-ciclopropil-6—-fluoro-
1H-quinazolin-2,4-diona (Compuesto 66) (punto de fusién 181°C-

183°C, MS CI: m/z 422 (MH*)) desde terc-butil éster del &cido
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[7-(trans-3-terc-butoxicarbonilamino-4-
trifluorometilpirrolidin-1-il)-8-cloro-1-ciclopropil-6-fluoro-
2,4-dloxo-1, 4-dihidro-2H~quinazolin-3-il)carbdmico (Ejemplo

8pp) usando el Método General E.

(nn;) Clorhidrato de 3-amino-8-cloro-l-ciclopropil-6-fluoro~7-
[{R})-3-(S)-1-metilaminoetil)pirrolidin-1-il)-1H-quinazolin-
2,4-diona (Compuesto 67) (punto de fusién 122°C-124°C, MS CI:
m/z 396 (MH')) desde terc-butil éster del &cido (7-((R)=-3-(S)~
1-{terc-butoxicarbonilmetilamino)etil]pirrolidin-1-il}-8-
¢loro-l-ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-
quinazolin-3-il)carbdmico (Ejemplo 8qq) wusando el Método

General E.

(oco) Clorhidrato de 3-amino-7-(trans-3-amino-4-
fenilpirrolidin-1-il)-8-cloro-l-ciclopropil-6-£fluoro~1H-
quinazolin-2,4-diona (Compuesto 68) (punto de fusidén 174°C-
175°C, MS CI: m/z 430 (MH')) desde terc-butil éster del A&cido
[7- (trans-3-terc-butoxicarbonilamino-4-fenilpirrolidin-1-il)-
8-cloro-1-ciclopropil-6-fluoro-2,4-dioxo-1,4-dihidro-2H-
quinazolin-3-il]lcarbamico (Ejemplo 8rr) wusando el Método

General E.

{PPP) Clorhidrato de 3-amino-7-[trans-3-amino-4-(4-

hidroxifenil)pirrolidin-1-il]-8~cloro-l-ciclopropil-6-fluoro-
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1H-quinazolin-2,4-diona (Compuesto 69) (punto de fusién
>200°C, MS CI: m/z 446 (MH')) desde terc-butil éster del Acido
7-{trans-3-terc-butoxicarbonilamino-4-(4-
hidroxifenil)pirrolidin-1-il]-8-cloro-l~ciclopropil-6-fluoro-
2,4~-dloxo~1,4-dihidro-2H~quinazolin-3-il}carbamico (Ejemplo

8s3) usando el Método General E.

(qqq) Clorhidrato de N-[1-{3-Amino-8-cloro-l-ciclopropil-6-
fluoro-2, 4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il)pirrolidin-
3-ilmetil]metanosulfonamida (Compuesto 70) (punto de fusién
109°C~112°C, MS-CI: m/z 446 (MH')) desde terc-butil é&ster del
dcido {8-cloro-l1-cicleopropil-6-fluoro-7-{3-
(metanosulfonilaminometil)-pirrolidin-1-il]-2, 4-dioxo-1,4-
dihidro-2H-quinazolin-3-il}carbamico (Ejemplo 36) usando el

Método General E.

(rrr) Clorhidrato de 3-~amino-7-(3-aminometilpiperidin-1-il)-8-~
cloro-l-ciclopropil-6-fluoro-1H-quinazolin-2,4-diona

(Compuesto 71) (punto de fusién 131°C-133°C, MS CI: m/z 382
(MH*}) desde terc-butil éster del 4cido {7-[3-(terc-
butoxicarbonilaminometil)}piperidin-1-il}-8~cloro-1-
cic10propil—6—f1uoro—2,4-dioxo-1,4—dihidio—ZH—quinazolin-3—

il}carbémico (Ejemplo 8tt) usando el Método General E.
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(sss) Clorhidrato de 3-amino—8-cloro—1-ciblopropil—ﬁ—fluoro-?—
[3-(isopropilamino-metil)pirrolidin-l—il]-1H—quinazolin-2,4-
diona (Compuesto 72) (punto de fusién 125°C-127°C, MS CI: m/z
410 (MH")) desde terc-butil éster .del 4acido (7-(3-[({terc~
butoxicarbonil-isopropilamino)metil]pirrolidin-1-il}-8-cloro-
l—cgclopropil—s—fluoro—z,4—dioxo—1,4—dihidro-ZH-quinazolin-3-

il)carbamico (Ejemplo 8uu) usando el Método General E.

(ttt) Clorhidrato de 3-amino-7-(3-aminometilpirrolidin-1-il)-
6,8-dicloro-l-ciclopropil-2,4-diona (Compuesto 73) (punto de
fusién 147°C-149°C, MS CI: m/z 3B4 (MH')) desde terc-butil
éster del adcido {7-13-(terc-butoxicarbonilaminometil) -
pirrolidin-1-il}-6,8-dicloro-1-ciclopropil-2, 4-dioxo-1, 4-

dihidro-2H-quinazolin-3-il}carbamico usando el Método General

E.

{uuu} N—[l-(3—Amino—B-cloro—f-ciclopropil-6—f1uoro—2,4—dioxo-
1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-
ilmetil]metanosulfonamida (Compuesto 74) (punto de fusién
109°C-112°C, MS CI: m/z 446 (MH')) desde terc-butil éster del
acido {8-cloro-l-ciclopropil-6~£fluoro-7-[3-
{metanosulfonilaminometil)pirrolidin-1-i1}-2, 4-dioxo-1, 4-
dihidro-2H-quinazolin-3-~il}carbdmico (Ejemplo 36) usando el

Método General E.
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(vvv) Clorhidrato de 3-amino-7-[ (R) -3~ (8)-(1-
aminoetil)pirrolidin-1-il]-1l-ciclopropil-6-fluoro-8-metil-1H~
quinazolin-2,4-diona (Compuesto 75) (punto de fusién 194°C-
196°C, 'H NMR (200 MHz, DMSO-dg): & 8,25 (bs, 3H), 7,47 (d,
1H), 4,68 (bs, 3H), 3,59-3,23 (m, 7H), 2,49 (s, 3H), 2,02-1,92
(m, 1H), 1,80-1,60 (m, 1H), 1,30 (d, 3H), 1,13-1,08 (m, 2H),
0,62~-0,50 (m, 1H); MS ES: m/z 362 (MH*)) desde terc-butil éster
del 4cido ({1-[1-[(R)-3-(S)-(3-amino-l-ciclopropil-6-fluoro-8-
metil-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-
3-il)letil}carbdmico (Ejemplo 28k) usando el Método General A.
(www) Clorhidrato de 3-amino=-7~-[ (R} -3-(l-amino=-1-
metiletil)pirrolidin-1-il}-l-ciclopropil-6-fluoro~-8-metil-1H~-
quinazolin~2,4-diona (Compuesto 76) (punto de fusién 200°C-
202°C, MS CI: m/z 376 (MH')) desde terc-butil éster del &cido
{1-[{(R)-1-(3-amino-l-ciclopropil-6-fluoro-8-metil-2, §~dioxo-
1,2,3,4-tetrahidroquinazolin-7-il)pirrelidin~3-i1]-1-

metiletil}carbamico (Ejemplo 28l) usando el Método General A.

{xxx) Clorhidrato de 3-amino~7-[3~(l-aminocetil)-3-
metoxipirrolidin-1-il)-1-ciclopropil-6-fluoro-8-metil-1H-

quinazolin-2,4-diona (Compuasto 77) (p;nto de fusién 190°cC-
192°C, 'H NMR (200 MHz, DMSO-d¢): & 8,07 (bs, 3H), 7,49 (d,

1H), 3,89-3,10 (m, 12H), 2,42 (s, 3H), 2,39-2,08 (m, 2H), 1,29
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(d, 3H), 1,07-1,03 (m, 2H), 0,62-0,50 (m,” 2H); MS ES: m/z 392
(MH')) desde terc-butil éster del 4cido ({1-[1-{3-amino-1-
ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2,3, 4-
tetrahidroquinazolin-7-il)-3-metoxipirrolidin-3-

illetil}carbamico (Ejemplo 28m) usando el Método General A.

{yvy) Clorhidrato de 3-amino-7~[3-(l-aminoetil}-3-
fluoropirrolidin-1-il]-l-ciclopropil~-6-fluoro-8-metoxi~1H-
quinazolin-2,4-diona (Compuesto 78) (punto de fusién 190°C-
192°C, MS ES: m/z 396 (MH')) desde terc-butil éster del Acido
{1-[1-(3-amino-)-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin~-7-il)-3-fluoropirrolidin-3-

illetil)carbdmice (Ejemplo 280) usando el Método General A.

{zzz) Clorhidrato de 3-amino-7-(3-aminopirrolidin-1-il)-1-
ciclopropil-6-fluoro-5-metil-1H-quinazolin-2, 4-diona

(Compuesto 79) (punto de fusidén 238°C-240°C, MS ES: m/z 334
(MHY)) desde terc-butil éster del 4&cido [1-{3-amino-1-
ciclopropil-6-fluoro-5-metil-2, 4-dioxo-1,2,3,4-
tetrahidroquinazolin-7-il)pirrolidin-3-il}carbé&mico (Ejemplo

28p) usando el Método General A.

(aaaa) Clorhidrato de 3-amino=7-[(R)-3-({S)-(1-
aminoetil)pirrolidin-1l-il}-l-ciclopropil-6-fluoroc-5-metil-1H~

quinazolin-2,4-diona (Compueato 80) (punto de fusién 245°C-
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247°C, MS ES: m/z 362 (MH')) desde terc-butil éster del &cido
(1—(S)—[1—(R)—(3—amino-1—ciclopropil—G-fluoro—s—metil-z,4—
dioxo-1,2,3,4-tetrahidroguinazolin-7-il1)pirrolidin-3-

illetillcarbémico (Ejemplo 28q) usando el Método General A.

(bbbb) Clorhidrato de 3-amino~-7-(3-aminoetil)-3-
metoximetilpirrolidin-1-il)-l-ciclopropil~6-fluoro-8-metil-1HK-
quinazolin-2,4-diona (Compuesto 81) (punto de fusién 172°C-
177°C, MS ES: m/z 392 (MH')) desde terc-butil éster del &cldo
[1-(3-amino-l-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1, 2,3, 4-
tetrahidroquinazolin-7-1il)-3-metoximetilpirrolidin-3-~

ilmetil)carbamico (Ejemplo 28r) usando el Método General A.

{ccee) Clorhidrato de" 3-amino-7-(3-aminometil)-3-
fluorometilpirrolidin-1-il)-1-ciclopropil-6-fluoro-1H-
quinazolin~2,4-diona (Compuesto 82) (punto de fusién 160°C-
163°C, MS ES: m/z 380 (MH')) desde terc-butil é&ster del &cido
[1-(3-amino-l-ciclopropil-6-fluoro-8-metil-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin-7-il)-3-fluorometilpirrolidin-3-

ilmetil)carbiamico (Ejemplo 28s) usando el Método General A.

{(dddd) Clorhidrato de 3-amino-7l(trans-3—aminometil-4-
frifluorometilpirrolidin—l—il)-1—ciclopropil—6-fluoro—8—
metoxi-lH-quinazolin-2,4-diona (Compuesto 84) (punto de fusién

205°C-207°C, MS ES: m/z 432 (MH'})) desde terc-butil éster del
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&cido [trans-(3~amino-l~ciclopropil-6-fluoro-8-metoxi-2, 4-
dioxo-1,2,3,4-tetrahidroquinazolin-7-i1)-4-
trifluorometilpirrolidin-3-ilmetil}carbémico (Ejemplo 28t)

usando el Método General A.

(eé;e) Clorhidrato de 3-amino-7-[3~(l-aminoetil)piperidin-1-
il]-l-ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4~-diona
(Compuesto B4) (punto de fusién 198°C, MS ES: m/z 392 (MH"))
desde terc-butil éster del &acido {1-{1-(3-amino-l-ciclopropil-
6-fluoro-8-metoxi-2, 4-dioxo-1,2, 3,4-tetrahidroguinazolin-7-
il)-piperidin-3«il]etil}carbdmico (Ejemplo 28u) wusando el

Método General A.

(f£ff£f) Clorhidrato de 3~-amino-7-[3-(aminocetil)-piperidin-1-
il]-1-ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4-diona
(Compuesto 85) (punto de fusién 200°C, 'H NMR (200 MHz, DMSO-
d¢): & 8,25 (bs, 3H), 7,52 (d, 1H), 6,36 (bs, 3H), 3,54-2,80
{m, 6H), 2,48 (s, 3R), 2,02-1,15 {m, 8H), 1,02-0,50 (m, 4H):
MS ES: m/z 376 (MH')) desde terc-butil éster del &cido (1-[1-
(3-amino-1-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2,3,4-
tetrahidroquinazolin-7~11)piperidin-3-illetil)carbémice

(Ejemplo 28v) usando el Métode General A.

(gggq) Clorhidrato de 3-amino~7-[4~(l-aminoetil-3, 3-

dimetilpirrolidin-1-il]-l-ciclopropil~6-fluoro-8-metoxi-1H-
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quinazolin-2,4-diona (Compuesto 86) (punto de fusién 230°C, MS
ES: m/z 406 (MH')) desde terc—butii éster del Acido {1-[1-(3-
amino-l-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1,2, 3,4~
tetrahidroquinazolin-7-il) -4, 4-dimetilpirrolidin-3-

il)etil}carbédmico (Ejemplo 28w) usando el Método General A.

(hhhh) Clorhidrato de J-amino~-7-[4-(l1-aminoetil-3, 3-
dimetilpirrolidin-1-il)}-1-ciclopropil~-6-fluoro-8-metil-1H-
quinazolin-2,4-diona (Compuesto 87) (punto de fusién 246°C, MS
ES: m/z 390 (MH')) desde terc-butll éster del A&cido {1-[1-(3-
amino-l-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2, 3, 4-
tetrahldroquinazolin-7-il) -4, 4-dimetilpirrolidin-3-

iljetil)carbdmico (Ejemplo 28x) usando el Método General A.

(1iil) Clorhidrato de 3-amino~7-(3-amino~3-fenilpirrolidin-1-
il)=-1-ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4-diona
{Compueato 88) (punto de fusién 236°C, MS ES: m/z 410 (MH"))
desde terc-butil éster del Acido [l1-({3-amino-l-~ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1,2, 3,4-tetrahidroquinazolin-7-11}-3-
fenilpirrolidin-3-il]carbdmico (Ejemplo 28z) usando el Método

General A.

{3333) Clorhidrateo de 3-amino-7-[3-(l1-aminoetil-4-
metilpirrolidin-1-il}-1l-ciclopropil-6-fluoro-8-metil-1H-

gquinazolin-2,4~diona (Compuesto 89) (punto de fusién 240°C, MS
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ES: m/z 376 (MH')) desde terc-butil éster del 4&cido {1-[1-(3-
amino-l-ciclopropil~-6-fluoro-8-metil-2,4-dioxo-1,2,3, 4~
tetrahidroquinazolin—?Til)—4—metilpirrolidin-3—

il]etil}carbdmico (Ejemplo 28y) usando el Método General A.

(kkkk) Clorhidrato de 3-amino-7- (3-aminometil-3-
fenilpirrolidin-1-il)-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona (Compuesto 90) (punto de fusién 227°C-
231°C, MS ES: m/z 424 (MH')) desde terc-butil éster del A&cido
(1-(3-amino-l-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2,3,4~
tetrahidroquinazolin-7-il)-3-fenilpirrolidin-3-

ilmetil]lcarbémico (Ejemplo 28aa) usando el Método General A.

(1111) Clorhidrato - de 3-amino-7-(7-aminometil-5-
azaespiro[2,4]hept-5—il);1-cicIopropil-6—fluoro-8—metil-lH—
quinazolin-2,4-diona (Compuesto 91) (punto de fusién 167°C, MS
ES: m/z 374 (MH')) desde terc-butil éster del &cido [5-(3~
amino-l-ciclopropil-é-fluoro-8-metil-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin-7-il)-5-azaespiro[2.4)hept~7-

ilmetil)}carbémico (Ejemplo 28bb) usando el Método General A.

{ mmmm) Clorhidrato de 3-amino-7-{7-aminometil-5-
azaespiro[2,4]hept-5-il)-1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona (Compuesto 92) (punto de fusién 178°C, MS

ES: m/z 390 (MH')) desde terc-butil éster del 4&cido ({5-(3-
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amino-l-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1, 2, 3, 4-
tetrahidroquinazolin-7-il)-5-azaespiro[2.4]hept-7-
ilmetil]jcarbdmico (Ejemplo 28cc) usando el Método General A.

/
(nnnn) Clorhidrato de 3—amino-7—(3—a;1nometil—3—
hi&roxipirrolidin—l-il)—1—ciclopropil-6-fluoro—8-metoxi-lH-
gquinazolin-2, 4-diocna (Compuesto 93) (punto de fusién 202°C, MS
ES: m/z 380(MH")) desde terc-butil éster del &cido [1-(3-amino-
l-ciclopropil-6-fluoro-8-metoxi-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin-7-il)~3-hidroxipirrolidin-3-

ilmetil]carbamico (Ejemplo 28dd) usando el Método General A.

(oocoo) Clorhidrato de 3-amino-7-{(3-aminometilpiperidin-1-il)-
1-ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona
(Compuesto 95) (punto de fusién 21%°C-221°C, MS ES: m/z 362
(MH*)) desde terc-butil éster del Acido [l-(3-amino-1-
ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2, 3,4~
tetrahidroquinazolin-7-il)-piperidin~-3-ilmetil]carbamico

(Ejemplo 28ee) usando el Método General A.

{PPpPpP) Clorhidrato dé- 3-amino-7-(3-aminometil-4~
metoxipirrolidin—l—il)-1-ciclopropil-G—fiuoro—a-metil-lﬂ—

quinazolin-2,4-diona (Compuesto 96) (punto de fusién >250°C,
MS ES: m/z 364 (MH')) desde terc-butil éster del &cido [1-(3-

amino-l-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2,3,4-
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tetrahidroquinazolin—?—il)-4—metoxip1rroliain—3-il]carbamico

{Ejemplo 28ff) usando el Método General A.

(qgqqq) Clorhidratc de 3-amino-7-(3-amino-4-metoxipirrolidin-1-
il)-1l-ciclopropil-6-fluoro-8-metoxi-1H-quinazolin~2, 4-diona
(Compuesto 97) (punto de fusidén >250°C, MS ES: m/z 380 (MH'))
desde terc-butil éster del &acido [l-(3-amino-l-ciclopropil-6-
fluoro~8-metoxi-2,4-dioxo-1,2, 3,4-tetrahidroquinazolin~7-il)-
4-metoxipirrolidin-3-il]carbédmico (Ejemple 28gg) usando el

Método General A.

(rrrr} Clorhidrato de 3-amino-7-(3-amino-4-fluoropirrolidin-1-
il)-1l-ciclopropil~-6-fluoro-8-metoxi-1H~quinazolin-2,4-diona
(Compuasto 98) (punto de fusidén >250°C, MS ES: m/z 368 (MH'))
desde terc-butil éster del &cido [l1-(3-amino-l-ciclopropll-6-
fluoro-8-metoxi-2, 4{-dioxo-1,2,3,4-tetrahidroquinazolin-7-11) -
4-fluoropirrolidin-3-iljcarbamico (Ejemplo 28hh) wusando el

Método General A.

(ssss) Clorhidrato de 3-amino-7-(3-aminometil-3-
metilpirrolidin-1~il)-l-ciclopropil-6-fluoro-8-metil-1H-

quinazolin-2,4-diona (Compuesto 959) (puﬂto de fusidén 210°C, MS
ES: m/z 362 (MH')) desde terc-butil éster del A&cido [1-(3-

amino-l-ciclopropil-6-fluoro~8-metil-2, 4-dioxo-1,2,3, 4~
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tetrahidroquinazolin-7-il)-3-metilpirrolidin-3-

ilmetil]carbédmico (Ejemplo 28ii) usando el Método General A.

(tttt) Clorhidrato de 3-amino-7-[(R)-3-(-((8)=-1-
aminocetil)pirrolidin-1-i11]-1-ciclopropil-8-etil-6-fluoro-1H-
quihazolin—Z,q—diona (Compuasto 100) {punto de fusién 155°C-
157°C, MS ES: m/z 376 (MH')) desde terc-butil éster del 4&cido
{(S)-1-[(R)-1-(3-amino-l-ciclopropil-8-etil~6-fluoro-2, 4~
dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-

illetil}carbamico (Efemplo 283j) usando el Método General A.

(uuuv) Trifluorcacetato de 4&cido 1-{(3-amino~l-ciclopropil-6-
fluoro-8-metoxi-2, 4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7~-
il)pirrolidin-3-carboxilico (Compuesto 101) (punto de fusidn
252°C (descomp.), MS ES: m/z 379 (MH')) desde terc-butil éster
del acido 1-(3-amino-1~ciclopropil-6-fluoro-8-metoxi-2,4-
dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-

carboxilico (Ejemplo 28Bkk) usando el Método General B.

{vvvv) Trifluorocacetatoc de Aacido 1-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2,4~dioxo-1,2, 3,4~-tetrahidroquinazolin-7-

i1l)pirrolidin-3-carboxilico (Compuesto 101} (punto de fusién
226°C (descomp.), MS ES: m/z 363 (MH')) desde terc-butll éster

del 4&cido 1-(3-amino-l-ciclopropil-6-fluoro~-8-metil-2,4-dioxo-
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1,2,3,4-tetrahidroquinazolin—7-il)pirrolidln-B—carboxilico

(Ejemplo 2811) usando el Método General A.

(wwww) Clorhidrato de 3-amino-7-(l-aminometil-3-
aquiciclo[B.1.0]hex—3—il)-1—ciclopropi1-6-f1uoro—8-metoxi-lH—
quinazolin-2,4-diona (Compuesto 103) (punto de fusién 183°C-
185°C, MS ES: m/z 376 (MH')) desde terc~butil é&ster del 4acido
[3-(3-amino-1-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1,2, 3,4~
tetrahidroquinazolin-7-il)-3-azabiciclo[3.1.0)hex-1-
ilmetil]carbdmico (Ejemplo 28mm) usando el Método General A.
(xxxx) Clorhidrato de 3-amino-7-(l-aminometil-3-
azabiciclo{3.1.0]hex~3-1l)-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona (Compuesto 104) {punto de fusién 189°C-
194°C, MS ES: m/z 360 (MH')) desde terc-butil éster del &cido
[3-(3-amino-1l-ciclopropil-6-flucro-8-metil-2,4-dioxo-1,2,3, 4~
tetrahidroquinazolin-7-il)-3-azabiciclo[3.1.0] hex~-1-

ilmetil]carbadmico (Ejemplo 28nn) usando el Método General A.

(yyyy) Clorhidrato de 3—amino-7-{(S)—3—ﬁ(R)-1-
aminoetil)pirrolidin-1-il]-1l-ciclopropil-6-fluoro-8-metoxi~1H-

quinazolin-2,4-diona (Compuesatc 105) (punto de fusién 175°C-
179°C, MS ES: m/z 378 (MH')) desde terc-bitil éster del acido

{{R)-1-{(S)-1-(3-amino-1-ciclopropil-6-fluoro-8-metoxi-2, 4-
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dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-

illetil}carbamico (Ejemplo 280c0) usando el Método General A.

(zzzz) Clorhidrato de - 3—amino-7-((S)=3-((R) -1~
am;noetil)pirrolidin—l—il]—l-ciclopropil-6—f1uoro-8—metil-1H—
quinazolin-2,4-diona {(Compuesto 106) "(punto de fusidén 17:2°C-
176°C, MS ES: m/z 362 (MH')) desde terc-butil éster del acido
{(R)-1-[(S)-1-(3~-amino-1-ciclopropil-6-fluoro-8-metoxi-2, 4-
dioxo—1;2,3,4-tetrahidroquinazolin-7-il)pirrolidin—S—

il]etil}carbamico (Ejemplo 28pp) usando el Método General A.

{aaaaa) Clorhidrato de 3-amino-l-ciclopropil-6-fluoro-8-me.il-
7-(octahidropirrolo(3,4-b]lpiridin-6-il)-1H-quinazolin-2,4-
diona (Compuesto 107} (punto de fusién 220°C, MS ES: m/z 374
(MH")) desde terc-butil éster del Acido 6-{(3-amino-1-
ciclopropil-6-fluoro-8-metil-2, {-dioxo-1,2,3,4-
tetrahidroquinazolin-7-il)octahidropirrolo(3,4-b]lpiridin-1-

carboxilico (Ejemplo 28qq) usando el Método General A.

{bbbbb) Clorhidrato de 3-amino-7-(trans-3-aminometil-4-
metilpirrolidin-1-il)-8-cloro-1l-ciclopropil-6-fluoro-1H-

guinazolin-~2,4-diona (Compuesto 108) (_punto de fusién 215°C-
217°C, MS ES: m/z 382 (MH')) desde terc-butil éster del a:xido

{7-[trans-3-(terc-butoxicarbonil-aminometil) ~4-

metilpirrolidin-1-il]-B-cloro-l1-ciclopropil-6-fluoro-2,4-
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dioxo—l,4—dihidro-ZH—quinazoliB—3—il}carbéﬁico (Compuesto 108)

(Ejemplo 8xx) usando el Método General A.

(cccece) Clorhidrato de 3-amino-7-(trans~3-aminometil-4-
metilpirrelidin-1-il)-~-1l-ciclopropil-6-fluoro-B-metoxi-1H-
quinazolin-2,4-diona (Compuesto 110) (punto de fusién 189°C,
MS ES: m/z 378 kMH*)) desde terc-butil éster del 4cido [trans-
1-(3-amino-l-ciclopropil-6-fluoro-8-metoxi-2,4-dioxo-1,2,3,4~
tetrahidroquinazolin-7-il)-4-metilpirrolidin-3-
ilmetil]carbdmico {(Ejemplo 28rr) usando el Método General A.
(ddddd) Clorhidrato de 3-amino-7-(trans-3-aminometil-4-~
metilpirrolidin-1-il)-l-ciclopropil-é-fluoro-8-metil-1H-
quinazolin-2,4-diona (Compuesto 111) (punto de fusién 220°C,
MS ES: m/z 362 (MH')) desde terc-butil éster del acido [trans-
1-(3-amino~-l-ciclopropil-6-fluoro-8-metil-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin~-7-il)-4-metilpirrolidin-3-

ilmetil]carbamico (Ejemplo 28ss} usando el Método General A.

(eeeee) Clorhidrato de 3-amino-7-(trans~3-amino-4-
metilpirrolidin-1-il)-l-ciclopropil-6-fluoro-8-metoxi-1H-

guinazolin-2,4-diona (Compuesto 112) (-punto de fusién 209°C,
MS ES: m/z 364 (MH')) desde terc-butil éster del &cido [trans-

1-(3-amino-l-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1,2,3,4-
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tetrahidroquinazolin-?—il)—4-metilpirrolidin-3—il]carbamico

(Ejemplo 28tt) usando el Método General A.

(£ffff) Clorhidrato de 3-amino-7-(3~aminometilmorfolin-1-il)-
l—qiclopropil—s-fluoro—a—metoxi—lH—quinazolin-z,4-diona
(Compuesto 113) (punto de fusién 195°C, MS ES: m/z 380 (MH'))
desde terc-butil éster del acido [4-(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)-
morfolin-2-ilmetil]carbémico (Ejemplo 28uu) usando el Método

General A.

(ggggg) Clorhidrato de 3-amino~-7-(3-aminometilpiperidin-1-il)-
l-ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2,4-diona
(Compuesto 114) (punto de fusién 201°C, MS ES: m/z 378 (MH"))
desde terc-butil éster del &cido [l-(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-

il)piperidin-3-ilmetil]-carbdmico (Ejemplo 28vv) usando el

Método General A.

{hhhhh) Clorhidrato . de 3-amino=-7-[3~{l-aminoetil)-4-
metilpirrolidin-1-il]-1l-ciclopropil~6-fluoro-8-metoxi-1H-

quinazolin-2,4-diona (Compuesto 115) (éunto de fusién 204,5°C,
MS ES: m/z 392 (MH')) desde terc-butil é&ster del &cido (1-[1-

{(3-amino-l-ciclopropil-6-fluoro-8-metoxi-2,4~dioxo-1,2,3,4-
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tetrahidroquinazolin-?—il)—4-metilpirrolidin-3-

il]letil)carbdmico (Ejemplo 28ww) usando el Método General A.

(iiiii) Clorhidrato de 3-amino-7-(3-amino-3-fenilpirrolidin-1-
il{—B-cloro-l—ciclopropil—6—fluoro-1H-quinazolin-2,4-diona
(Compuesto 116) (punto de fusién 198°C-200°C, MS ES: m/z 430
(ME*)) desde terc-butil éster del 4cido [7-({3-terc-
butoxicarbonilamino-3-fenilpirrolidin-1-il)-B8-cloro-1-
ciclopropil-6-fluoro-2, 4-dioxo-1,4-dihidro-2H-quinazolin-3-

il]lcarbamico (Ejemplo 6ww) usanhdo el Método General A.

(Jijjj) Clorhidrate de 3-amino-7-(3-amino-3-metilpirrolidin-1-
il)-l-ciclopropil-6-fluoro-8-metil~1H-quinazolin-2,4-diona
(Compuesto 117) (punto de fusidén 237°C-240°C, MS ES: m/z 348
(MH*)) desde terc-butil éster del Acido {l-{l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il)-3-
metilpirrolidin-3-iljcarbadmico (Ejemplo 28xx) usando el Método

General A.

(kkkkk) Clorhidrato de 3-amino-l-ciclopropil-6-fluoro-8-metil-
7-pirreolidin-1-il-1H-quinazolin-2, 4-diona {Compuesto 118)
(punto de fusién 178°C-180°C, MS ES: ;/z 319 (MH')) desde 3-
amino-l-ciclopropil-6-fluoro-8-metil-7-pirrolidin-1-i1-1H-

quinazolin-2,4-diona (Ejemplo 28yy) usando el Método General

AI



254

252

(11111)  Clorhidrato de  3-amino-l-ciclopropil-6-fluoro-8-
metoxi-7-pirrolidin-1-il~-1H-quinazolin-2, 4~-diona (Compuesto
119) (punto de fusién 92°C-94°C, MS ES: m/z 335 (MH')) desde 3-
amino-l-ciclopropil-6-fluoro-8-metoxi~7-pirrolidin-1-il-1H-

qu%nazolin—2,4-diona (Ejemplo 28zz) usando el Método General

A.

(mmmmm) Clorhidrato de 3-amino-l-ciclopropil-6-fluoro-7-[3-(1-
hidroxi-l-metiletil)pirrolidin-1-il]-8-metil-1H-quinazolin-
2,4-diona (Compuesto 120) (punto de fusién 116°C-120°C, MS ES:
m/z 377 (MH')) desde 3-amino-l-ciclopropil-6-fluoro-7-[3-(1-
hidroxi-l-metiletil)pirrolidin-1-il]-8-metil-1H-quinazolin-

2,4-diona (Ejemplo 2Baaa) usando el Método General E.

{nnnnn} Clorhidrato de 3-amino-l-ciclopropil-6-fluoro-7-{3-(1-
hidroxi-l-metiletil)pirrolidin-1-il]-8-metoxi-1H-quinazolin~
2,4-diona (Compuests 121) (punto de fusién 134°C {(descomp.),
MS ES: m/z 393 (MH')) desde 3-amino-l-ciclopropil-6-fluoro-7-
[3-(1—hidroxi—1-metiletil)pirrolidin-l—il]-B-metogi-lﬂ-
quinazolin-2,4-diona (Ejemplo 2Bbbb) usando el Método General

E.

(0oo000)} Clorhidrato de 3-amino-l-ciclopropil-6-fluoro-5-metil-

7-[(R)-3-((S)-1-metilaminoetil)pirrolidin-1-il]~-1H-quinazolin-
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2,4-diona {Compuesto 122) (punto de fusién 1B2°C-185°C, MS ES:
m/z 376 (MH')) desde {(S5)-1-[(R)-3-amino-1-ciclopropil-6-
fluoro-5-metil-7-[{R)-3~((S)-1-metilaminoetil)pirrolidin-1-

il]-1H-quinazolin-2,4~diona (Ejemplo -28ccc) usando el Método

General E.

(pPPPP) Clorhidrato de (S)-1-[(R)-1-(3-amino-l-ciclopropil-7-
[3-{l-etilamincetil)pirrolidin-1-il}-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona (Compuesto 123) (punto de fusién 185°C-
190°C, MS ES: m/z 406 (MH')) desde (S)-1-[(R)-1-(3-amino-1-
ciclopropil-7-[{3-(1-etilaminoetil)pirrolidin-1-il)-6-fluoro-8~
metoxi-1lH-quinazolin-2,4-diona (Ejemplo  2Bddd) usando el

Método General E.

{ggqqg) Clorhidrato de 3-amino-l-ciclopropil-7-{(R)-3-{((S)-1-
etilaminocetil)pirrolidin-1-il}-6-fluoro~8-metil~1H-quinazolin-
2,4-diona (Compuesto 124) (punto de fusién 210°C-215°C, MS ES:
m/z 390 (MH')) desde 3~amino-l-ciclopropil-7~[(R)-3-((S)-1-
etilaminoetil)pirrolidin-1-il]-6~fluoro-8-metil-1H-quinazolin-

2,4-diona (Ejemplo 28eee) usando el Método General E.

(rrrrr) Clorhidrato de 3-amino~-7-{6-amino-3-
azabiciclo[3.2.0]hept-3-il)~l~ciclopropil-6-fluoro-8-metoxi-

1H-quinazolin-2,4~-diona (Compuasto 125) (punto de fusién
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>190°C, MS ES: m/z 390 (MH')) desde 3-amino-7-(6-amino-l-metil-
3-azabiciclo[3.2.0]hept~3-1l1) -1-ciclopropil-6-fluoro-8-metoxi~
1H-quinazolin-2,4-diona (Ejemplo 28f£ff) usando el Mé&todo

General E.

(ssass) Clorhidrato de 3-amino~7-(4-aminometilpiperidin-1-il}-
l-ciclopropil-6~fluoro~8-metoxi-1H-quinazolin-2, 4-diona

(Compuesto 126) (punto de fusién 201°C, MS ES: m/z 378 (MH'))
desde 3-amino-7-(4-aminometilpiperidin-1-il)-1-ciclopropil-6-
fluoro-8-metoxi-lH-quinazolin-2,4-diona (Ejemplo 28hhh) usando

el Método General E.

(ttttt) Clorhidrato de 3-amino-7-(3-aminometilazetidin-1-il1)-
l-ciclopropil-6-fluoro-8-metoxi-1H-gquinazolin-2,4-diona
(Compuesto 127) (MS ES: m/z 350 (MH')) desde 3-amino-7-(3-
aminometilazetidin—l—il)-i-ciclopropil—6—fluoro—8—metoxi-1H-
guinazolin-~2,4-diona (Ejemplo 28ggg) usando el Método General

(uuuuu) Clorhidrato de cis-3-amino-7-(3-aminometil-4-
fluoropirrolidin-1-il)-1-ciclopropil-6-fluoro-8-metoxi-1H-

quinazolin-2,4-diona (Compuesto 128) ([:;unto de fusién 169°C-
179°C, MS ES: m/z 382 (MH")) desde terc-butil éster del &cido

cis-[1-(3-amino-1-ciclopropil-6-fluoro-8-metoxi-2, 4~dioxo-
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1,2,3,4-tetrahidroquinazolin—?—il)—4—fluofopirrolidin—3—

ilmetil]carbé&mico (Ejemplo 28iii) usando el Método General A.

(vvvvy) ClorhidraQo de trans-3-amino-7-(3-amincmetil-4-
fluoropirrolidin-1-il)-l-ciclopropil-6é-fluoro-8-metoxi-1H-
quinazolin-2,4-diona (Compuesto 129) (punto de fusién 144°'C-
147°C, MS ES: m/z 382 (MH')) desde terc-butil éster del &cido
trans-[l-(3-amino-l-ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-il)-4-£fluoropirrolidin-3-
ilmetil]carbdmico (Ejemplo 2Bjjj) usando el Método General 2.
(wwwiww) Clorhidrato de 3-amino-7-{l-amino-5-
azaespiro[2.4)hept-5-il}-1-ciclopropil-6-fluoro-8-metoxi~1H-
guinazeolin-2,4-diona (Compuesto 130) (punto de fusidén >250°C,
MS APCI: m/z 376 (MH')) desde terc-butil éster del &cido [1-(3-
amino—l-ciclopropil-6—f1uoro—8:metoxi-2,4-dioxo-1,2,3,4-
tetrahidroquinazolin—?—i1)-(1-amino-5-azaespiro[2.4]hept—57

il)]carbdmico (Ejemplo 28kkk) usando el Método General A.

{XXXXX) Clorhidrato de 3-amino-7-(3a~-
aminometiloctahidroisoindol-2-il)-1-ciclopropil-6-fluoro-8-

metoxi~1H-quinazelin-2, §-diona (Campue;to 131) (punto e
fusién >250°C, MS APCI: m/z 418 (MH')) desde terc-butil éster
del acido 1-{3-amino-l-ciclopropil-6-fluoro-8-metoxi-2, -

dioxo-1,2,3,4-tetrahidroquinazolin-7-il)-3-
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aminometiloctahidroisoindol-~2-il]carbamico (Ejemplo 28111)
usando el Método General A.

(yyyyy) Clorhidrato de 3-amino-7-(3a-

aminometiloctahidroisoindol-2-il)-1-ciclopropil-6-fluoro-8-
metil-1lH~-quinazolin-2,4-dicna (Compuesto 132) (punto de fusién
>250°C, MS APCI: m/z 402 (MH')) desde terc-butil éster del
dcido 1-{(3-amino-l-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-~
1,2,3,4-tetrahidroquinazolin~7-il) -3~
aminometiloctahidroisoindol-2-il]carbamico (Ejemplo 2 Bmmm)
usando el Método General A.

(zzzzz) Clorhidrato de 3-amino-7-[ (R)-3-((S)-1-
aminoetilpirrelidin-1-il]-1-ciclopropil-6-fluoro-8-metoxi-1H~
quinazolin-2,4-diona (Compuasto 133) (punto de fusién 22B°C~-
230°C, MS APCI: m/z 378 {MH*)) desde terc-butil éster del acido
{(S)-1-[(R)-1-(3-amino-1l-ciclopropil-6-flucro-B-metoxi-2, 4-
dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il)pirrolidin-3-

illetil}carbamico (Ejemplo 28nnn) usando el Método General E.

(aaaaaa) Clorhidrato de 3-amino-7~(6-aminom-3-
azabiciclo[3.1.0]hex-3-il)-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona {Compuesto 134) (punto de fusidén 180°C-
182°C, MS ES: m/z 346 (MH")) desde teré-butil éster del 4cido
[3-(3-amino~1-ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2, 3, 4-
tetrahidroquinazolin-7-il)-3-azabiciclo[3.1.0)hex-6-

il)carbémico (Ejemplo 28n) usando el Método General A.
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EJEMPLO 10
Sintesis del terc-butil éster del 4dcido (7-[(S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-5-bencilamino-1-~
ciclopropil-é6,8~difluoro-1,4-dihidro-2,4-dioxo~2B-quinaxolin-

3-11}carbdmico

Una solucién del terc-butil éster del A4cido (7-[(S)-3-{te2rc-
butoxicarbonilamino)pirrolidin-1-il]-1i-ciclopropil-1,4-
dihidro-2, 4-dioxo-5,6,8-trifluoro-2H-quinazolin-3-il}carbéico
del Ejemplo 8 (0,51 g, 0,914 mmol}, trietilamina (1,3 ml, 9,3
mmol) y bencilamina (0,50 ml, 4,6 mmol) en sulféxido de
dimetilo (7,5 ml) se calienta a 100°C durante 16 horas en un
tubo sellado. La mezcla se concentra bajo alto vacio y el
residuo se purifica mediante cromatografia de columna {(acetato
de etilo/hexanos 1:2) para 1ograr el terc-butil éster del
acido [1-[(S)—3—(terc-butoxicarbonila;ino)pirrolidin-l-il}-s—
bencilamino-l-ciclopropil-6,8-difluore-1, 4-dihidro-2, 4-dioxo~
2H-quinazolin-3-il}carbamico como un sélido (0,51 gq). H NMR

(cDC1l3): & 8,50 (bs, 1H), 7,37-7,18 (m, 5H), 6,56 (bs, 1lH),
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4,76-4,62 (bd, 1H), 4,59-4,48 (m, 2H), 4,34-4,18 (m, 1H),
3,93-3,49 (m, 3H), 3,48-3,20 (m, 2H), 2,24-2,04 (m, 1H), 1,96-
1,74 (m, 1H), 1,49 (s, 9H), 1,46 (s, 9H), 1,13-1,00 (m, 2H),

0,75-0,61 (m, 2H).

EJEMPLO 11

Sintesis del terc-butill éster del dcido {7-[(S)-3-(texc-
butoxicarbonil~-N-metilamino)pirrolidin-1-il]-8-cloxro~1-
ciclopropill-6-fluoro-2,4-dioxo-1,4~-dihidro-2A-quinazolin-3-

il}-metilcarbdmico

/CH3

F ~N~Boc

N PN
t-Bu0\<o CT o A

A una solucién del terc-butil éster del Acido {7-[(5)-3-(terc-
butoxicarbonil-N-metilamino)pirrolidin-1-i1]-8-cloro-1-
ciclopropil-6-fluoro-2,4-dioxo-1, 4-dihidro-2H-quinazolin-3~
il}carbadmico del Ejemplo 8 (0,238 g, 0,421 mmol), en N,N-
dimetilformamida (5 ml) a =78°C bajo una atmésfera de
nitrégeno, se agrega hidruro de sodio (60% de dispersién en
aceite mineral, 0,025 g, 0,631 mmol). Después de 30 minutos se

agrega yodometano (0,052 ml, 0,842 mmol) y la mezcla se
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calienta a temperatura ambiente. Después de una hora, la
mezcla de la reaccién se diluye con acetato de etilo y se lava
con solucién de clorurc de amonic saturado, agua y solucién
salina. La capa organica se seca sobre MgSO,, se filtra y el
filtrado se concentra. El1 residuo resultante se purifica
mediante cromatografia de columna rapida (acetato de
etilo/hexanos 1:1) para lograr el compuesto del titulo (0,118
g). H NMR {(CDCl3): & 7,63 (dd, 1H), 4,78 (bs, 1H), 3,87-3,45
(m, 6H), 2,62-2,44 (m, 6H), 2,31-2,12 (m, 2H), 1,49-1,47 (m,
i8H), 1,23-1,07 (m, 2H), 0,75-0,53 (m, 2H). MS CI: m/z 582

(MH") .

EJEMPLO 12
Sintasis dal terc-butll é&ster del 4dcido {5-amino-7-[(S)-3-
(terc-butoxicarbonilamino)pirrolidin-1-il]-1-ciclopropil-6,8-

difluoro-1,4-dihidro-2,4-dioxo~-2H-gquinazolin-3-11)carbémico

F N’ HEBO‘:



Jol

260

El terc-butil éster del Acido {7-1(S)~3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-5-bencilamino-1-
ciclopropil-6,8~difluoro-1i, 4-dihidro-2,4~-dioxo-2H~-quinazolin-
3-illcarbédmico del Ejemplo 10 (0,435 g, 0,676 mmol) en
tet;ahidrofurano (20 ml) se hidrogena a temperatura ambiente y
a presién atmosférica sobre 20% de hidréxido de paladio sobre
carbono (0,114 g) durante 27 horas. La mezcla se filtra a
través de Celita, el sé6lido se lava con clorcformo, y los
filtrados combinados se concentran bajo vacio. La purificacién
mediante cromatografia de columna (acetato de etilo/hexanos
2:3) da el terc¥butil égter del Acido {5-amino-7-[({S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-il]-1-ciclopropil-6,B-
difluoro-1,4-dihidro-2,4-dioxo-2H-quinazolin~3-il}carbamico
como un sdélido (0,284 g). 14 NMR (CDCl;3): 8 6,61 (bs, 1H), 5,94
(bs, 2H), 4,82-4,69 (bd, 1H), 4,40-4,21 (m, 1H), 4,00-3,5% (m,
3H), 3,55-3,41 {(m, 1H), 3,35-3,21 (m, 1lH), 2,32~2,08 (m, 1H),
2,01-1,80 (m, 1H), 1,50 (s, SH), 1,46 (s, 9H), 1,17-1,01 (m,

2H), 0,77-0,63 (m, 2H}.

EJEMPLO 13
Sintesis de la 8-Cloro-l-ciclopropil-6-fluoro-3-metilamino-7-

[(8)-3-metilaminopirrolidin-1-il]-1H-quinazolin-2,4-diona
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Se hace burbujear gas cloruro de hidrégeno en éter dietilico
(30 ml) durante 15 minutos. La solucién resultante se enfria a
0°C y se agrega al terc-butil éster del &cido {7-[(S)-3-(terc-
butoxicarbonilmetilamino)pirrolidin-1~il]~-8-cloro-1-
ciclopropil-6-fluoro-2, 4-dioxo-1, 4-dihidro-2H-quinazolin-3-
il}jmetil-carbdmico del Ejemplo 11 (0,118 g, 0,202 mmol). La
mezcla de la reaccidn se calienta lentamente a temperatura
ambiente. Después de 30 horas, el preclipitado se filtra, se
lava con éter y hexanos, y se seca bajo vacioc para lograr la
sal de clorhidrato del compuesto del titulo como un sdélido

(0,0632 g, punto de fusién 77°C~79°C). MS CI: m/z 382 (MH').

EJEMPLO 14
Sintesis del terc-butil dster del dcido {6-cloro-1-
ciclopropil-6,7-difluoro-2,4-dioxo-1,4-dihidro-28-quinazolin-

3-1l1) carbémico
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A una solucién del terc-butil éster del Acido (3-cloro-2-
ciclopropilamino-d,5—dif1uorob;nzoil)—hidrazincarboxilico

(Ejemplo 6¢c) (1,93 g, 5,34 mmol) en tetrahidrofurano (50 ml)
se agrega carbonato de potasio (3,69 g, 26,7 mmol} vy
trifosgeno (2,06 g, 6,95 mmol). La mezcla de la reaccién se
refluye durante 90 minutos, se enfria a temperatura ambiente,
y se diluye con acetato de etilo. La capa orgdnica se lava con
agua y solucién salina, luego se seca sobre MgSO, y se filtra.
El filtrado se concentra bajo vacio y se purifica mediante
cromatografia de columna rapida (acetato de etilo/hexanos 1:2)
para lograr el compuesto del titulo (1,27 g). MS EI: m/z 386

(M) .

EJEMPLO 15
Sintesis de la 2,2-dibencilhidrazida del #&cido 2-amino-4,5-

difluorcbenzoico -
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/Bz
N

3 Bz

F NH,

Acido 4,5-difluoroantranilico (4,73 g, 27,3 mmol) y N,N-
dibencilhidrazina (8,69 g, 42 mmol) se combinan en 200 ml de
cloruro de metileno. Luego se se agrega clorhidrato de l-etil~
3-(3-dimetilaminopropil)carbodiimida (EDAC) (7,85 g, 41 mmol)
a esta solucién, y la mezcla se agita durante 18 horas a 25°C.
La solucién se -rlava cn NaHCO; saturado, solucién salina y se
seca sobre sulfato de magnesio. La solucidén se concentra para
dar 15,8 g de un aceite oscuro y se purifica mediante
cromatografia (S10;, CHCl,;) para dar 3,4 g del compuesto del

titulo como un sélido. MS CI: m/z 368 (MH").

EJEMPLO 16
Sintesis de la 3-Dibencilamino-6, 7-difluoro-liH-gquinazolin-2,4-

diona
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La 2,2-dibencilhidrazida del dcido 2~amino-4,5-

difluorobenzoico (Ejemplo 15) (0,81 g, 2,2 mmol) y trifosgeno
(0,33 g, 1,1 mmol) se combinan en 100 ml de cloruro de
metileno y se agita a 25°C durante 20 horas. La soluciétn se
vierte en 200 ml de NaHCO; saturado, las capas se separan, y la
capa acuosa se lava tres veces, con acetato de etilo. Las capas
organicas combinadas se secan sobre sulfato de magnesio y
luego se concentran para dar 0,86 g del compuesto del titulo

como un sélido. MS CI: m/z 394 (MH').

EJEMPLO 17
Sintesis de 1la 3-Dibencilamino-6,7-difluoro-l-sustituido-1H-
quinazolin-2,4-diona
(a) 3-Dibenc11amino;6,7-di£1uoxo-1-ciclquqpilmntil-l!-

quinaxolin-2,4-diona
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Una solucidén de la 3-dibencilamino-6, 7-difluoro-1H-quinazolin-
2,4-diona (Ejemplo 16) (0,43 .g, 1,1 mmol) en 10 ml de N,6N-
dimetilformamida se agrega a una suspensién de hidrurc de
sodio (0,05 g, 1,3 mmol) en 10 ml de N,N-dimetilformamida y se
agita durante 30 minutos. Se agrega bromometilclclopropano
(0,16 ml, 1,6 mmol) y la mezcla se agita a 25°C durante 18
horas. La reaccién se extingue con 1 ml de agua y se concentra
en vacio. El residuo se disuelve en cloroformo, se lava con
agua, solucién salina y se seca sobrg gsulfato de magnesio. La
solucién se concentra y se purifica mediante cromatografia
(Si02, CHCl;) para dar 0,33 g del compuesto del titulo como un

sdlido. MS CI: m/z 448 (MHY).

(b) 3-Dibenclilamino~6, 7-difluoro~l-etil-1H-quinazolin-2,4-
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Una. solucién de la 3-dibencilamino-6,7-difluocro-1H-quinazolin-
2,4-diona (Ejemplo 16) (0,43 g, 1,1 mmol) en 10 ml de N,6N-
dimetilformamida se agrega a una suspensién de hidruro de
sodio (0,05 g, 1,3 mmol) en 10 ml de N,N-dimetilformamida y se
agita durante 30 minutos. Se agrega yoduro de etilo (0,13 ml,
l,6 mmol) y la mezcla se agita a 25°C durante 18 horas. La
reaccién se extingue con 1 ml de agua y se concentra en vacio.
El residuo se disuelve en cloroformo, se lava con agua,
solucién salina y se seca sobre sulfato de magnesio. La
solucién se concentra y se aurifica mediante cromatografia

(S10;, CHCla) para dar 0,34 g del compuesto del titulo como un

sblido, punto de fusidén 133°C-135°C, MS CI: m/z 422 (MH').

EJEMPLO 18

Cloracidn
Método General de Cloracién
A una solucién de un terc-butil éster del dcido
benzoilhidrazincarboxilico {Ejemplo 7) en Acido acético (5 ml)
se agrega N-clorosuccinimida (1,2 eq:). Después de 1 hora, la

mezcla de la reaccidn se diluye con acetato de etilo y se lava
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con NaHCO; saturado, agua y solucién salina. La capa orgdnica
se seca sobre MgSO, y se filtra. El filtrado se concentra bajo
vacio y se purifica mediante cromatografia de columna rapida
(acetato de etilo/hexanos) para lograr el terc-butil éster del

4cido cloro-benzoilhidrazincarboxilico correspondiente.

Los siguientes compuestos se sintetizan de acuerdo con el

Método General de Cloracién precedente:

(a) terc-Butil éster del aAcido N’-{4-[3-(terc~
butoxicarbonilaﬁinometil)pirrolidin—laill-3—cloro—2—
ciclopropilamino-5-fluorobenzoil}hidrazincarboxilico (MS C(CI:
m/z 542 (MH')) desde terc-butil éster del Acido N’-{4-[3-(terc-
butoxicarbonilamino-metil)pirrolidin~1-il]-2-ciclopropilamino-

5-fluorobenzoil}-hidrazincarboxilico (Ejemplo 7a).

(b) terc-Butil éster del acido N’ -4-[4-{terc-
butoxicarbonilpiperazin~1-il)-3-cloro-2-ciclopropilamino~-5-
fluorobenzoil]lhidrazincarboxilico (MS CI: m/z 528 (MH')) desade
terc-butil éster del dcido N’-4-[4-(terc-
butoxicarbonilpiperazin-1-1l1)-2~ciclopropilamino-5-

fluorobenzeoillhidrazincarboxilico (Ejemplo 7b).

{c) terc-Butil éster del Acido N’~{4-[3-(terc-

butoxicarbonilaminometil)-3-metilpirrolidin-1-il]-3-cloro-2-

x4
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ciclopropilamino-5-fluorobenzoil }hidrazincarboxilico (MS <CI:
m/z 556 (MH')) desde terc-butil éster del &cido N’~{4-[3-(teccc-
butoxicarbonilaminometil)~3-metilpirrolidin-1-il)-2-

ciclopropillamino-5-fluorobenzoillhidrazincarboxilico (Ejemplo

Tec) .

(d) terc-Butil éster del acido N’-[4~-(6-te:ic-
butoxicarbonilamino-3-azabiciclo(3.1.0]hex-3~11)-3-~cloro-2-
ciclopropilamino-5-fluorobenzoil]lhidrazincarboxilico (MS <I:
m/z 540 (MH")) desde terc-butil éster del &cido N’-[4-(6-te:c-
butoxicarbonilamino-3-azabiciclo[3.1.0]hex-3-il)}-2-
ciclopropilamino~5-fluorobenzoil]-hidrazincarboxilico (Ejemplo

7d) .

{e) terc-Butil éster del acido N -{4-[(S)-3-(terc-
butoxicarbonil=-N-metilamino)pirrolidin~1-il]=-3-cloro-2-
ciclopropilamino-5-fluorobenzoillhidrazincarboxilico (MS C(T:
m/z 542 (MH')) desde terc-butil éster del &cido N’'-[{4-{(S)-3-
(terc-butoxicarbonil-N-metilamino)pirrolidin-1-il]-2-
ciclopropilamino-5-fluorobenzoil}-hidrazincarboxilico (Ejemplo

Te).

(£f) terc-Butil éster del acido N’ ={4-[({S)-3-(terc-
butoxicarbonil-N-amino)pirrolidin-1-il]-3-cloro-2-(2,4-

difluoroanilino)-5-fluorobenzoil)hidrazincarboxilico (CDCli3}: &

270
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9,70 (bs, 1H), 7,76 (d, 1H), 6,93-6,82 (m, 1H), 6,70-6,62 (m,
2H), 6,48-6,34 (m, 2H), 4,91-4,87 (bs, 1H), 4,29-4,20 (m, 1H),
3,78-3,60 (m, 2R), 3,50-3,28 (m, 2H), 2,33-2,20 (m, 1H), 1,94-
1,66 (m, 1H), 1,44 (s, 9H), 1,42 (s, 9H), (MS CI: m/z 601
(MHT)) desde terc-butil éster del 4cido N’-{4-[(S)-3-(terc-
butoxicarbonilamino)pirrolidin-1-il)-2-({2,4-difluoroanilino)-

5-fluorobenzoil}-hidrazincarboxilico (Ejemplo 7f).

(q) terc-Butil éster del acido N'-[4-((S)-7-terc~-
butoxicarbonilamino-5-azaespiro[2.4]hept-5-il)-3-cloro-2-
ciclopropilamino-5-fluorobenzoillhidrazincarboxilico (MS CI:
m/z 554 (MH*)) desde terc-butil éster del Acido N’-[(S8)-4-(7-
terc-butoxicarbonil-5-azaespiro[2.4]hept)-2~-ciclopropilamino-

5-fluorobenzoil]hidrazincarboxflico (Ejemplo 7k).

(h) terc-Butil éster del Aacido N’'-[4-(pirrolidin-1-il)-3-
cloro-2-ciclopropilamino-S5-fluorobenzoil]lhidrazincarboxilico
(MS CI: m/z 413 (MH')) desde terc-butil éster del acido N’-[4-
(pirrolidin-1-il)-2-ciclopropilamino~5-fluorobenzoil]-

hidrazincarboxilico (Ejemplo 7m).

(i) terc-Butil éster del Acido N’ ~{4-[3-(terc—-
butoxicarbonilamino)}pirrolidin-1-il]-3-cloro-5-fluoro-2-
isopropilaminobenzoil}hidrazincarboxilico (MS CI: m/z 530

(MH')) desde terc~butil éster del A&cido N’-({4-[3-(terc-

9N
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butoxicarbonilamino)pirrolidin-l—il]—5-f1ubro—2-

isopropilaminobenzoillhidrazincarboxilico (Ejemplo 7n).

(j) terc-Butil éster del acido Nf=-{4-[3~-({terc~
butoxicarbonilamino)pirrolidin-1-il]-2-ciclobutilamino-3-
cloro-5-fluorobenzoil}hidrazincarboxilico (MS CI: m/z 542
(MH')) desde terc-butil éster del 4cido N’-{4-[3-(terc-
butoxicarbonilamino)-pirrolidin-1-1il]-2-ciclobutilamino-5-

fluorobenzoillhidrazincarboxilico (Ejemplo 7q).

(k) terc-Butil éster del acido N’-(1-(4~[3~({terc-
butoxicarbonilamino-metil)piperidin~1-il]-3-cloro-2-
ciclopropilamino-5-fluorofenil)metanoil)hidrazincarboxilico

(MS CI: m/z 556 (MH')) desde terc-butil éster del &cido N’-(1-
{4-[3-(terc-butoxicarbonilaminometil)piperidin-1-il]-2-
ciclopropilamino~5~-fluorofenil}metanoil)hidrazincarboxilico

(Ejemplo 7z).

(1) terc-Butil éster del acido N’-[1-(4-{3-[ (terc-
butoxicarbonilisopropilamino)metil]-pirrolidin-1-il}-3-cloro-
2-ciclopropilamino-5-fluorofenil)metanoillhidrazincarboxilico
(MS CI: m/z 584 (MH')) desde terc—butilnéster del Acido N’-{1-
(4-{3-[ (terc-butoxicarbonilisopropilamino)metil]pirrolidin-1-
il}-2-ciclopropilamino-5-

fluorofenil)metanoil}hidrazincarboxilico (Ejemplo 7aa).

Pz
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(m) terc-Butil éster del acldo N’={1-{4-[3-(terc-
butoxicarbonilaminometil)pirrolidin-1-il]-3, 5-dicloro-2-
ciclopropilaminofenil )metancil)hidrazincarboxilico (MS CI: m/z
558 (MH')) desde terc-butil éster del &cido N’-(1-{4-[3-(terc-
butoxicarbonilamino-metil)pirrolidin-1-11]-5-cloro-2-

ciclopropilaminofenil }lmetanoil)-hidrazincarboxilico (Ejemplo

Tbb) .

EJEMPLO 19
Cloracién de Acidos Benzoicos Sustituidos

{a) Sintesis del dcildo 3-cloxo-4,5-diflooroantranilico

OH

Cl

A una solucién de &cido 4,5-difluoroantranilico (2,45 g, 14,2
mmol) en diclorometano (25 ml) se agrega Acido acético (10 ml)
y terc-butil éster del &cido hipoclorosq (1,75 ml, 15,6 mmol).
Después de 2 horas, la mezcla de la reaccién se diluye con
acetato de etilo y se lava con aqua y solucién salina. La capa
orgdnica se seca sobre MgSO,, se filtra y se concentra. El

residuo resultante se purifica mediante cromatografia de

10



9N

272

columna répida (5% de alcohol isopropilico/l1% de &cido
férmico/94% de diclorometano) para lograr el &cido 3-cloro-

4,5-difluoroantranilco como un aceite (2,97 g). MS CI: m/z 206

(M) .

(b) Acido 5-cloxo-d-fluoroantranilico

O

Cl
OH

F NH,

A una soluciébn de écido. 4-fluorcantranilico (0,882 g, 5,69
mmol) en cloruro de metileno “(50 ml) y Aacido acético (10 ml)
se agrega una golucién de terc-butil hipoclorito (0,71 ml,
6,25 mmol) en diclorometano (1 ml) gota a gota durante 1
minuto. Después de 90 minutos, la mezcla de la reaccién se
lava con agua y solucién salina. La capa orgédnica se seca
sobre MgSOs, se filtra y el filtrado se concentra para lograr
el &acido 5-cloro-4-fluoroantranilco (1,20 g). MS CI: m/z 188

(MY,

EJEMPLO 20

Sintesis del &cido 2-bromo-3-cloxo-4,5-difluorcbenzoico
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OH

Cl

Una solucién de bromuro cuproso (10,96 g, 49,2 mmol) en
acetonitrilo (100 ml) se enfria a 0°C y luego se agregan terc-
butil nitrito (7,31 ml, 61,5 mmol) y Acido 3-cloro-4,5-
difluoroantranilico (Ejemplo 19} (8,51 g, 41,0 mmol). La
mezcla se calienta lentamente a temperatura ambiente y después
de 20 horas el solvente se remueve bajo vacio. El residuo
resultante se disuelve en acetato de etilo y se lava con Aacido
clorhidrico 1,0 M, agua y solucién salina. La capa orgdnica se
seca sobre MgSO; y se filtra. El1 filltrado se concentra bajo
vacio y se purifica mediante cromatografia de columna réapida
(S% de alcohol isopropilico/1% de &cido férmico/94% de
diclorometano) para lograr el &cido 2-bromo-3-cloro-4,5-

difluorobenzoico como un sélido (7,96 g). MS CI: m/z 271 (MH").

EJEMPLO 21
Sintesis del etil éster del dcido - 4-[3-(terxrc-

butoxicarbonilamino)pirrolidin-1-~il}~2,3-difluorobengoico
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) O
OEt

BocHN\CIN F
E o

A -una solucién del ‘etil éster del acido 4~-[3-{terc-
butoxicarbonilamino}pirrolidin-1-il]-2, 3-difluorobenzoico

(Ejemplo 2h) (3,50 g, 9,50 mmol) en diclorometano (80 ml) se
agrega acido acético (8 ml) y terc-butil hipoclorito (1,75 ml,
15,6 mmol). Después de 20 minutos, la mezcla de la reaccién se
diluye con acetato de etilo y se lava con agua y solucién
salina. La capa orgdnica se seca sobre sulfato de sodio, se
filtra y el filtrado se concentra. El residuo resultante se
purifica mediante cromatografia de columna {(acetato de
etilo/hexanos 1:4) para lograr el compuesto del titulo (3,75
g) como un aceite. 'H NMR (CDCli): & 7,69 (dd, 1H), 4,85-4,76
(bd, 1H), 4,50-4,20 (m, 3H), 3,%0-3,74 (m, 2H), 3,62-3,36 (m,
2H), 2,40-2,20 (m, 1H), 1,91-1,84 (m, 1H), 1,45 (s, 9H), 1,40

(s, 9H).

EJEMPLO 22
Sintasis del metil égster dal 4dcido 2-ciclopropilamino-4,5-

difluorabenzoico
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F
OMe
F H
A
A una soluciébn de dcido 2-ciclopropilamino-4, 5-
difluorobenzoico (Ejemplo 5a) (6,0 g, 28,1 mmol),
diclorometano (100 ml) y metanol (20 ml), se agrega

(trimetilsilil)diazometano (solucién 2,9 M en hexano) gota a
gota hasta que cesa la evolucidén de gas. La solucién se agita
a temperatura ambiente durante 0,5 hora y se agrega 88% de
acido férmico gota a gota hasta que cesa la evolucién de gas.
Se agrega agua, y la solucidén se extrae con diclorometano, se
seca sScbre MgS0,, se filtra y el solvente se remueve baio
presidn reducida. El residuo se purifica mediante
cromatografia de columna de gel de silice usando hexano/EtOAc
(9:1) como el eluyente para lograr 5,4 g del compuesto del

titulo como un aceite claro. MS CI: m/z 228 (MHY).

EJEMPLO 23 "
{a) Sintesis de la 1-Ciclopropil-6,7-difluoro-lH-quinazolin-

2,4~diona
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A una solucién de etil éster del Acido 2-ciclopropilamino-4,5-
difluorobenzoico (Ejemplo 22) (5,0 g, 22,0 mmol) diclorometano
seco (120 ml) bajo una atmésfera de N, se agrega isocianato de
clorosulfanile (3,11 g, 22 mmol). La solucién reacciona a
temperatura amb;}ente durante 4 horas, el solvente se remueve
bajo presién reducida. El1 residuo se enfria a -20°C y se
agrega una solucién salina fria (100 ml) con tampdén de NaHCOj;.
La solucidn se calienta a temperatura ambilente durante 1 hora.
El volumen se reduce en la mitad con una corriente de aire, y
el s8b6lido se recoge mediante filtracidédn. E1 sélido seco se
agrega a una solucién de trietilamina (5 ml) en THF (250 ml) vy
se refluye toda la noche. La reaccién se enfria, el solvente
se remueve bajo presidén reducida, se disuelve en agua (100
ml), y se acidifica a pH 1-2 ton &cldo clorhidrico 1,0 M. El
precipitado resultante se recoge mediante filtracién para

lograr 2,0 g del compuesto del titulo. MS CI: m/z 239 {MH*) .

{b) 1-Ciclopropil-6, 7-difluoro-8-metoxi-1H-quinazolin-2,4-

diona



277

A0 Z&& :

Una solucién de 1-ciclopropil-3-(3-metoxi-2,4, 5~
trifluorobenzoil)urea (Ejemplo 27b, 0,94 g, 3,26 mmol) en
tetrahidrofurano (20 ml) y N,N-dimetilformamida (5 ml) se
trata con hidruro de sodio (0,275 g, 6,8 mmol, 60% en una
dispersién de aceite mineral) y se calienta a reflujo durante
16 horas. La mezcla se enfria, se trata con NH.Cl saturado y se
extrae con diclorometano. La capa organica se lava luego con
solucidén salina, se seca sobre Na:SOq y se concentra bajo
presién reducida. La cromatografia de columna ripida (acetato
de etilo/hexanos 1:3) logra el compuesto del titulo. MS (EI,

M+1l) m/z 269.

{c) Sintesis de 1la 8,9-Diflvoro-3-metil-2,3-dihidro-l-oxa-

3a,5-diaza-fenalen-4,6-diona
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Una solucién de 1,5 g (6,2 mmol) de metil éster del &cido 7,8-
difluoro-3-metil-3, 4-dihidro-2H-1, 4-benzoxazin-5~carboxiliico

(EjJemplo 32a) en 25 ml de diclorometano se enfria a -20°C y se
trata gota a gota con 0,92 g (6,5 mmol) de isocianato de
clorosulfonilo. La reaccién se agita a temperatura ambiente
dur;nte 18 horas y el solvente se remueve en vaclo. El residuo
se trata con una solucién de bicarbonato de sodio saturado y
se extrae con diclorometano. La capa organica se seca (MgSQ4),
se filtra y se concentra en vacio. El residuo se disuelve en
50 ml de tetrahidrofurano; y la solucién resultante se trata
con 5,0 g (5,0-mmol) de trietilamina. Después de calentar a
reflujo durante 4 horas, el solvente se remueve en vacio, y el
residuo se tritura con 5 ml de diclorometano/acetatc de etilo
(80:20). El material insoluble se remueve mediante filtracidn,
se lava con la mezcla de solventes precedente (2 ml) para dar
0,25 g del compuesto del titulo, punto de fusién 259°C-261°C.
El filtrado es sometido a cromatografia sobre gel de silice en
grado rapido (230-400 malla) eluyendo con
diclorometano/acetato de etilo (80:20) para dar 0,38 g del
material inicial. Al con£inuar eluyendo se obtiene 0,2 g

adicionales del compuesto del titulo. *H NMR (400 MHz, CDClj;):
8§ 11,78 (s, 1H), 7,50 (m, 1H), 4,68 (s, 1H), 4,52 (d, 1H), 4,17

(d, 1H), 1,23 (d, 3H).
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(d) Sintesis de la 8,9-Difluoro-5-metil-6,7-dihidro-5H~

pirido[3,2,1-ij]quinazolin-1, 3-diona

¢
F N o
CH,

Una solucién de 1,07 g (4,4 mmol) de metil éster del &cido
5,6-difluoro-2-metil-1,2,3,4-tetrahidro-quinazolin-8-

carboxilico (Ejemplo 32) en 25 ml de diclorometanc se enfria a
-20°C y se trata gota a gota con 0,85 g (6,0 mmol) de
isocianato de clorosulfonilo. La reaccién se agita a -20°C
durante 1 hora, se trata con 1,0 g (12 mmol) de acetato de
sodio sélido y el solvente se -remueve en vacio. El resiguo se
enfria en un baflo de hielo y tritura con una solucién saturada
de acetato de sodio en  solucidén salina. El precipitado se
remueve por filtracidén, se lava con la solucién de acetato de
sodio y se seca en vaclo. El precipltado seco se lava con éter
para remover el material inicial y se seca en vacio. El sdélido
seco se suspende en 40 ml de tetrahidrofurano seco, se enfria
a 5°C y se trata por porciones con 1,2 g (12 mmol) de terc-
butéxido de sodio. Después de completar el agregado, la mezcla
de la reaccién se agita a 5°C durante 30 minutos, se remueve
el baflo y la reaccidén se agita a temperatura ambiente durante
1 hora. El1 solvente se remueve en vacio; el residuo se

disuelve en agua, se enfria a 5°C y se acidifica con A&cido

23\
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férmico. El precipitado resultante se rerﬁueve por filtracién,
se lava con agua y se seca en vaclo para lograr 0,8 g del

compuesto del titulo, punto de fusién 212°C-214°C.

{eo) 1-Ciclopropil-6-fluoro-7-metilsul fanil-1H-pirido[2 . 3=

dlpirimidin-2,d-diona

F N ~H
LK
MeS N g (o]

Una solucién de'4,1 g (15,2 mmol) de etil 2-ciclopropilamino-
5-fluoro-6-metilsulfanilnicotinato (Ejemplo 34) en 125 ml de
diclorometano se enfria a -20°C y se trata gota a gota con
5,24 g (37 mmol) de isocianato de clorosulfonilo. La reaccién
se agita a -20°C durante 3 horas y se la deja llegar a 1la
temperatura ambiente durante toda 1la noche. La mezcla se
enfria nuevamente a -20°C y se trata con 6,8 g (80 mmol)} de
acetato de sodio sélido. Después de agitar durante 1 hora sin
enfriar, el solvente se remueve en vacio sin calentar. El
residuo se tritura con una solucién saturada de acetato de
sodio en solucidén salina y se extrae con acetato de etilo (3 x
75 ml). Las capas orgidnicas combinadas se secan (MgSO;), se
filtran y se evaporan en vacio. El residuo se suspende en 100
ml de tetrahidrofurano y se trata con 3,6 g (32 mmol) de terc-

butbéxido de sodio sdlido y se agita a temperatura ambiente

)7
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durante 36 horas. El solvente se remueve en vacio, el residuo
se tritura con 100 ml de Acido férmico 0,1 M y se extrae con
acetato de etilo (3 x 100 ml). Las capas organicas combinadas
se lavan con agua, se secan (MgSO,), -se filtran y se evaporan
en vaclo para dar un residuo que es sometido a cromatografia
sob;e gel de silice en grado rapido (230-400 malla eluyendo
con diclorometano para dar 0,75 g del compuesto del titulo,

punto de fusién 220°C-222°C.
Procedimiento General A

Hidruro de sodio (3 eq., 60% de dispersién en aceite mineral)
se agrega por porciones a una solucién de 1l-ciclopropil-3-
benzoilurea (Ejemplo 27) en tetrahidrofurano/N, N-
dimetilformamida 20:1 a -25°C. La mezcla se agita a
temperatura ambiente durante 30 minutos, luego se refluye toda
la noche. Se vierte en agua helada, y la solucién se acidifica
con 10% de Acido clorhidrico y se extrae con acetato de etilo.
El extracto se lava con solucién salina, se seca y se
concentra. El residuo se purifica mediante cromatografia de
columna de gel de silice (acetato de etilo/hexanos) para
lograr 1-ciclopropil-6,7—difluoro—1H-qu£nazolin—2,4—dionas 8-

sustituidas.
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Los siguientes compuestos se sintetizan de acuerdo con el

Procedimiento General A del Ejemplo 23:

(e) 1—Ciclopropil-6,7—difluorP—B-metil—1H—quinazolin-2,4-diona
(*H NMR (200 MHz, CDCl;): & 8,61 (bs, 1H), 7,83 (dd, 1H), 3,37-
3,35 {(m, 1H), 2,60 (dd, 3H), 1,31-1,12 (m, 2H), 0,71-0,63 (m,
2H)), desde l-ciclopropil-3-(2,4,5-trifluoro-3-

metilbenzoil}urea (Ejemplo 27c).

(£} 1-Ciclopropil-6,7-difluoro-5-metil-1H-quinazolin-2,4-diona
(*H NMR (200 MH;, CDCly): & 8,37 (bs, 1H), 7,96 (dd, 1H), 2,81-
2,74 (m, 1H), 2,61 (d, 3H), 1,26-1,14 (m, 2H), 0,81-0,73 (m,
2H)), desde l-ciclopropil-3-(3,4,6-trifluoro-2-

metilbenzoil)urea (Ejemplo 27d).

(g) 1-Ciclopropil~6, 7-difluoro-8-etil-1H-quinazolin-2, 4-diona
(H NMR (200 MHz, CDCli): & 9,41 (bs, 1H), 7,86-7,77 (m, 1H),
3,40-3,20 (m, 3H), 1,30-1,10 (m, 5H), 0,75-0,67 {(m, 2H)),
desde l-ciclopropil-3-(3-etil-2,4,5~trifluorobenzoil)urea

(Ejemplo 27e).

(1) 7-Cloro-l-ciclopropil-6-fluoro-1H-pirido[2, 3-d]pirimidin-
2,4-diona (punto de fusién 214°C-216°C) desde l-ciclopropil-3-

(2, 6-diclorc-5-fluoro-piridin-3-carbonil)urea (Ejemplo 27a).

A
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EJEMPLO 24
(a) Sintesis de la 3-Amino-l-ciclopropil-6,7-difluoro-1H-

quinazolin-2,4-diona

A una solucién de 1l-cicldpropil-6,7-difluoro-l1H-quinazolin-
2,4-diona (Ejemplo 23a, 2,0 g, 8,92 mmol) en dioxano (7,5 ml)
Y dimetilformaqida (7,5 ml) se agrega NaH (60% de dispersién
en aceite, 428 mg, 10,7 mmol). La solucién se calienta a 60°C
durante 10 minutos y se enfria a temperatura ambiente. A la
solucién enfriada se agrega O-(2,4-dinitrofenil)hidroxilamina
(1,77 g, 8,92 mmol) y la solucién se calienta a BO°C durante
30 minutos. La solucién roja resultante se enfria a
temperatura amblente, se vierte sobre hielo plcado y se extrae
con EtOAc. Las capas orgidnicas combinadas se secan sobre MgSO,,
se filtran y el solvente se remueve bajo presién reducida. El
sélido resultante se tritura con Et;0 y se seca con aire para
lograr 1,44 g del compuesto del titulo. MS CI: m/z 254 (MH').

{(b) 3-Amino~-7-cloro-1-ciclopropll-6-fluoro-1B-pizrido[2,63-

d]pirimidin-2,4-diona
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Una solucién de 0,83 g (15 mmol) de 7-cloro-l-ciclopropil-6-
fluoro-lH-pirido[2, 3-d]pirimidin-2, 4-diona (Ejemplo 23i) en 50
ml de dimetilformamida-dioxano (1:1) se enfria a 0°C y se
trata por porciones con 0,8 g (20 mmol) de 60% de hidrurc de
sodio/aceite mineral. La reaccién se agita a temperatura
ambiente durante 30 minutos, se enfria nuevamente a 0°C y se
agregan 3,2 g (16 mmol) de 2,4-dinitrofenilhidroxilamina ‘oda
de una vez. Después de agitar a temperatura ambiente toda la
noche, el dioxano se remueve en vacio y el residuo se diluye a
300 ml con hielo y agua y se agita a 5°C durante 1 hora. El
precipitado se remueve mediante filtracién, se lava con agua,
éter y se seca en vaclo para dar 2,65 g del compuesto del
titulo, punto de fusién 192°C-194°C. Se puede aislar una
segunda cosecha (0,6 g) evaporando el filtrado y triturando el

residuo con éter de petrédleo.

(c) Acido J-amino-l-ciclopropil-6-fluoro-2,4-dioxo-1,2,3,4-

tetrahidro-pirido{2,3-d]pirimidin-7-tiosulfénico
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Una solucién de 0,47 g (1,57 mmol) de &cldo l-ciclopropil-6-
fiuoro—z,4-dioxo—1,2,3,4—tetrahidro—pirid[2,3—d]pirimidin-?—

tiosulfénico (Ejemplo 35) en 20 ml de dimetilformamida/dioxrano
(l:1) se trata por porciones con 0,08 g (2,0 mmol} de 60: de
hidruro de sodio/aceite mineral. La reaccién se agita a
temperatura ambiente durante 1 hora y se agregan 0,32 g (1,6
mmol) de 2,4;dinitrofenilhidroxi1amina toda de una vez,
Después de agitar a temperatura ambiente toda la noche, el
dioxano se remueve en vacio y el residuo se diluye a 100 ml
con hielo y agua y se agita a 5°C durante 1 hora. La solucién
acuosa se extrae con acetato de etilo (3 x 50 ml) y las capas
organicas combinadas se lavan con agua, se secan (MgSO,), se
filtran y se evaporan en vacio para dar 0,4 g del compuesto

del titulo, punto de fusién 167°C-169°C.

Procedimiento General A (Ejemplo 24)

A una solucidédn de 1—ciclo§}opil—6,7—difluoro-lH—quinazolin—
2,4-diona (Ejemplo 23) en 1l:1 tetrahidrofurano seco o dioxano
y N,N-~dimetilformamida seca se agrega en porciones hidruroc de

sodio {1,1 eq., 60% de dispersién en aceite mineral; a
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temperatura ambiente. Después de agitar a 50°C durante 20 a 30
minutos, 1la solucidén resultante se enfria a temperatura
ambiente y se agrega 1,4-dinitrofenilhidroxilamina (4 eq.). La
mezcla se calienta de 60°C a 80°C:- durante 30 minutos, se
enfria, y el dioxano se remueve a presién reducida. El residuo
se vierte en agua helada y se extrae con acetato de etilo. lLas
capas organicas se combinan, se lavan con solucién salina, se
secan con NazS04 y se concentran en vacio. El residuo se
purifica mediante cromatografia de columna riplda (acetato de
etilo/hexanos) para lograr una 3-~amino-l-ciclopropil-6,7-

difluoro-1H-quihazolin-2, 4-diona.

Los compuestos se sintetizan de acuerdo con el Procedimiento

General A del Ejemplo 24:

(d) 3-Amino-l-ciclopropil-6,7-difluoro-8-metoxi-1H~quinazolin-
2,4~diona (MS EI: m/z 284 (MH') desde 1l-ciclopropil-6,7-

difluoro-8-metoxi-1lH-quinazolin-2,4-diona (Ejemplo 23b).

(e) 3-Amino-l-ciclopropil-6, 7-difluoro-8-metil-1H-quinazolin-
2,4-diona ('H NMR (200 MHz, CDCly): & 7,86 (dd, 1H), 5,20 (bs,
2H), 3,48-3,38 (m, 1H), 2,61 (dd, 3H), 1,29-1,17 (m, 2H),
0,73-0,62 (m, 2H)), desde l-ciclopropil-6,7-difluoro-8-metil-

iH-quinazolin-2,4-diona (Ejemplo 23e}).



2%\

287

(f) 3—Amino-1—ciclopropi1-6,7—difluoro-5—metil-1H—quinazolin-
2,4-diona ('H NMR (200 MHz, CDCly): & 7,45 (dd, 1H), 5,28 (bs,
2H), 2,94-2,83 (m, 1H), 2,77 (d, 3H), 1,41-1,31 (m, 2H), 0,98-
0,93 (m, 2H)), desde 1l-ciclopropil-6,7-difluoro-5~metil-1H-

quinazolin-2,4-diona (Ejemplo 23f).

(g) 3-Amino-1-ciclopropil-6, 7-difluoro-~B-etil-1H-quinazolin-
2,4-diona ('H NMR (200 MHz, CDCli): & 7,84-7,75 (m, .1H), 5,37
({bs, 2H), 3,50-3,40 (m, 3H), 3,37-3,21 (m, 2H), 1,29-1,1% {m,
5H), ©0,75-0,66 (m, 2H)), desde 1l-ciclopropil-6,7-difluoc -o-8-

etil-lH—quinazoiin-Z,4—diona ({Ejemplo 23q).

(h) 5-Amino-8,9-difluoro-3-metil-2,3-dihidro-l1-oxa-3a,5-cdiaza-
fenalen-4,6-diona (punto de fusién 171°C-173°C), desde 8,9-
difluoro~-3-metil-2,3-dihidro~l-oxa-3a,5~-diaza-fenalen-4, 6-

diona {(Ejemplo 23c).

(1) 2-Amino-8, 9-difluoro-5-metil-6, 7~dihidro-5H-pirido[3,2,1-
ij]quinazolin—l,B-diona. (punto de fusién 140°C-142°C, 1} NMR
(400 MHz, CDCl3): & 7,90 (m, 1H), 5,30 (bs, 2H), 5,07 (m, 1H),
3,08 {m, 3H), 2,85 (m, 1H), 2,15 {(m, 1H), 1,95 (m, 1lH), 1,31
{d, 3H)), desde 8,9-difluoro~-5-metil-6,7-dihidro-5H-

pirido[3,2,1-ij]lgquinazolin-1,3-diona (Ejemplo 23d).
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EJEMPLO 25
Sintesis de 1la 3-Amino-7-[(S)-3-(terc-butoxicarbonilamino}-
pirrolidin-1-i1]-1-ciclopropil-6-£fluoro-18-quinazolin-2,d-

diona

NNz

aocHNu--O" l’ko

A una solucién de 3-amino-l-ciclopropil-6,7-difluoro-1H-
quinazolin-2,4-diona (Ejemplo 24a) (50,0 mg, 0,20 mmol) vy
trietilamina {74 mg, 0,74 mmol) en acetonitrilo (3 ml) se
agrega terc-butil éster del acido (S)-pirrolidin-3-11-
carbémico (74 mg, 0,40 mmol). La solucién se refluye durante
18 horas, el solvente se rempeve bajo presidn reducida y el
residuo se tritura con agua. El1 sélido se recoge mediante
filtracién y se seca al alre para lograr 74 mg del compuesto

del titulo. MS CI: m/z 420 (MH').

EJEMPLO 26
Sintesis de Benzamidas

Procedimiento General A

Una solucién de un &acido benzoico sustituido apropiadamente,
cloruro de oxalilo (1,5 eq.) y diclorometano se trata con N,N-

dimetilformamida (2 gotas), la solucidédn se agita a temperatura

00
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ambiente durante 2 horas. La mezcla se concentra bajo presién
reducida, y el residuo se disuelve eﬁ THF seca y se agrega
lentamente a una solucién de amonio en éter dietilico a -70°C.
La mezcla luego se deja calentar a temperatura ambiente y se
agita durante 30 minutos., La mezcla se filtra y el sélido
resultante se disuelve en acetato de etilo, se lava con agua y
se seca sobre NayS04. El1 solvente luego sSe concentra en vacio

para proporcionar la amida deseada.

Los siguientes compuestos se sintetizan de acuerdo con el

método del Procedimiento General A precedente:

(a) 3,4,6-Trifluoro-2-metilbenzamida ('H NMR (200 MHz, CDClj;):
desde dcldo 3,4,6-trifluorcbenzoico {Hagen S. et al,

Heterocycl. Chem., 1990;27[6):1609-1616).

(b) 3-Etil-2,4,5-trifluorolbenzamida (*H NMR (200 MH2, CDCl,y):
& 7,786-7,60 (m, 1H), 6,61 (bs, 1lH), 2,67 (q, 2B), 1,15 (t, 3H))
desde Acldo 3-etil-2,4,5-trifluorcbenzoico {Takemura,

Solicitud de Patente Internacional PCT, 1996, WO 9623782).

EJEMPLO 27

Sintasis de Ureas l-ciclopropll-3-benxoll sustituidas
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(a) 1-61c1quqpi1-3-(2,G-diclofb-s-fluozo1pixidin-3—

B ea,

Una solucién de 5,8 g (27,8 mmol) de 2,6-dicloro-5-

carbonil)urea

fluoronicotinamida (Chem. Pharm. Bull., 1987;35:2280) en 60 ml
de diclorometano se trata gota a gota con 5,1 g (40 mmol) de
cloruro de oxalilo, y la mezcla de la reaccidédn se calienta a
reflujo durante 18 horas. El solvente se remueve en vacio, y
el residuo se disueive en 50 ml de diclorometano, que también
se remueve en vacio. El residuo se disuelve en 50 ml de
diclorometano, se enfria a -20°C y se trata gota a gota con
2,28 g {40 mmol) de ciclopropilamina. La mezcla de la reaccién
se agita de -20°C a -10° durante ¥ hora, luego se la deja
llegar a la temperatura ambiente durante 2 horas. El solvente
se remueve en vacio y - el residuo se tritura con 25 ml de
diclorometano, que también se remueve en vacio para dar 8,0 g

del compuesto del titulo, punto de fusién 171°C-173°C.
Procedimiento General A

A una solucién de benzamida sustituida (Ejemplo 26) en 1,2-

diclorometano se agrega cloruro de oxalilo (1,5 eq.) y la
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mezcla se refluye durante 16 horas. El solvente luego se
remueve bajo presién reducida para obtener un isocianato
crudo. El isocianato luego se recoge en dioxano, se enfria a
0°C y se trata con ciclopropilamina (1,5 eq.) en dioxano, La
mezcla luego se calienta a temperatura ambiente y se agita
durante 3 horas. La mezcla luego se concentra bajo presién
reducida, se disuelve en acetato de etilo, se lava con agua,
se seca sobre Na;50, y se evapora bajo presién reducida. El
residuc resultante se purifica mediante cromatografia de
columna réipida (acetato de etilo/hexanos) para lograr la 1-

ciclopropil-3-benzoil urea.

Los siguientes compuestos se sintetizan de acuerdo con el

método del Procedimiento General A precedente:

(b) 1-Ciclopropil-3-(2,4,5-trifluoro-3-metoxi-benzoil)urea (MS
ES (MH'): m/z 289) desde 2,4,5-trifluoro-3-metoxibenzamida
(Maauzawa K. Suzue S., Hirai K., Ishizaki T., Solicitud de

Patente Europea, 1987, EP 230295).

{c) 1-Ciclopropil-3-(2,4,5-trifluoro~3-metilbenzoll)urea (*H
NMR {200 MHz, CDCl,): & 8,69 (d, 1H), 8,48 (bs, 1lH), 7,75-7,62
(m, 1H), 2,83-2,71 (m, 1H), 2,30 (dd, 3H), 0,87-0,78 (m, ZxH),

0,67-0,59 {m, 2H)) desde 2,4,5-trifluoro-3-metilbenzamida
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(Masuzawa K. Suzue S., Hirai K., Ishizaki T., Solicitud de

Patente Europea, 1987, EP 237955),

(d) 1-Ciclopropil~-3-(3,4,6-trifluoro-2-metilbenzoil)urea ('H
NMB (200 MHz, CDCl,;): & 8,9% (bs, 1H), 8,37 (bs, 1H), 6,93-6,80
(m, 1H), 2,74-2,65 (m, 1H), 2,35 (d, 3H), 0,84-0,71 (m, 2H),
0,66-0,58 {m, 2H)) desde 3,4,6-trifluoro-2-metilbenzamida

(Ejemplo 26a).

{e) 1-Ciclopropil-3-(3-etil-2,4,5-trifluorocbenzoiljurea {('H NMR
(200 MHz, CDCl;): & 8,76-8,69 (bd, 1H), 8,50 (bs, 1H), 7,76-
7,63 (m, 1H), 2,84-2,72 (m, 3H), 1,27-1,20 (m, 3H), 0,91-0,81
(m, 2H), 0,71-0,61 {m, 2H)) desde 3-etil-2,4,5-

trifluorobenzamida (Ejemplo 26b).

EJEMPLO 28
fa) Sintesis dal terc-butil éster del idcido {(R)-1-[(8)-1-(3~
amino-l-ciclopropil-6-fluoro-8-metoxi-2,4-dioxo-1,2,3,4-

tetrahidroquinazolin-7~-il)pirrolidin-3-ilJetil}-carbdmico

N-NHa

)L}\ O’ X’*o

Una solucién de 0,57 g (2,0 mmel) de 3-amino-l-ciclopropil-

6, 7-difluoro-8-metoxi-1H-quinazolin-2, 4—-diona (Ejemplo 24d),
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0,64 g (3,0 mmol) de terc-butil éster del 4&cido ((S)-{R)-1-
pirrolidin-3-iletil)carbamico (J. Het. Chem., 1992;29:1481),
0,81 g (8,0 mmol) de trietilamina y 10 ml de sulféxido de
dimetilo se calienta a 110°C durante 4 horas. La mezcla de la
reaccién se enfria a temperatura ambiente, se vierte en 150 ml
de hielo y agua, y se extrae con acetato de etilo (2 x 125
ml). Las capas orgénicas combinadas se lavan con agua, se
secan (MgSO,), se filtran y se.evaporan en vacilo para dar 1,1 g
de producto crudo. La cromatografia sobre gel de silice en
grado rapido (230-400 malla) eluyendo con diclorometano/etanol
(9:1) proporcicna 0,92 g del compuesto del titulo, punto de

fusién 96°C-98°C.

(b) Sintesis del terc-butil éster del 4cido {(S)-10[(S)-1-(3-
Amino-I1-ciclopropill-6-fluoro-8-metoxi-2,4~dioxo-1,2,3, 4~

tetrahidroquinazolin-7-il-pirrolidin-3-iljetil)-carbémico

Una solucién de 0,57 g (2,0 mmol) de 3-amino-l-ciclopropil-
6,7-difluoro-8-metoxi-1H-quinazolin-2,4-diona (Ejemplo 24d),
0,64 g (3,0 mmol) de terc-butil éster del &cido ((S)-(S)-1-

pirrolidin-3-iletil)carbamico (J. Het. Chem., 1992;29:1481),
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0,81 g (B,0 mmol) de trietilamina y 10 ml de sulféxido de
dimetilo' se calienta a 110°C durante 4 horas. La mezcla de la
reaccién se enfria a temperatura ambiente, se vierte en 150 ml
de hielo y aqua, y se extrae con acetato de etilo (2 x 125
ml). Las capas organicas combinadas se lavan con agua, se
secan (MgSQO4), se filtran y se evaporan en vacio para dar 1,08
g de producto crudo. La cromatografia sobre gel de silice en
grado rapido (230-400 malla) eluyendo con diclorometano/etanol
(9:1) proporciona 0,9 g del compuesto del titulo, punto de
fusién 87°C-89°C.

(c) Bintesis del terc-butil éster del dcido {(R)-1-[(S)-1-(3-
amino-l-ciclopropil-6-fluoro-8-metil-2,64-dioxo~-1,2,3,4-

tetrahidro-quinazolin-7-il)-pirrolidin-3-il]-etil}-caxrbdmico

Una solucién de 0,5 g (1,9 mmol) de 3-amino-l-ciclopropil-6,7-
difluoro-8-metil-1H-quinazolin-~2,4-diona (Ejemplo 24e), 0,64 g
(3,0 mmol) de terc-butil éster del &acido ((S)~-(R)-1-

pirrolidin-3-iletil)carbémico, 0,81 g (8,0 mmol) de

trietilamina y 10 ml de sulféxido de dimetilo se calienta a
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110°C durante 4 horas. Después de que la Eromatografia de capa
delgada muestra una reaccién incompleta, se agregan 0,43 g
(2,0 mmol) adicionales de derivado de pirrolidina y 0,81 g
(8,0 mmol) trietilamina y la reaccién se calienta a 120°C
dugante 18 horas. La mezcla de la reaccidén se enfria a
temperatura amblente, se vierte en 200 ml de hieloc y agua, y
se extrae con acetato de etilec (2 x 125 ml). Las capas
orgdnicas combinadas se lavan con agua, se secan {(MgSO,), se
- filtran y se evaporan en vacio para dar 1,1 g de producto
crudo. La cromatografia sobre gel de silice en grado rapido
(230-400 malla)" eluyendo con acetato de etilo proporciona 0,4

g del compuesto del titulo, punto de fusién B6°C-88°C.

(d) Sintesis del terc-butil éster del dcido ((8)-1-[(S)-1-(3-
amino-1-ciclopropll-é-fluoro-8-metil-2,4-dioxo-1,2,3,6 4~

tetrahidroquinazolin-7-il)pirrolidin-3~iljaetil}-carbimico

F ~NH,

O Y f%

BocNH

Una solucién de 0,5 g (1,9 mmol) de 3-amino-~l-ciclopropil-6,7-
difluoro-8-metil-1H-quinazolin-2,4-diona (Ejemplo 24e), 0,64 g
{3,0 mmol) de terc-butil éster del Acido {(S)-{(S)-1-

pirrolidin-3-iletil)carbamico, 0,81 g (8,0 mmol) de
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trietilamina y 10 ml de sulféxido de dimetilo se calienta a
110°C durante 4 horas. Después de gue la cromatografia de capa
delgada muestra una reaccidén incompleta, se agregan 0,43 g
(2,0 mmol) adicionales de derivado de pirrolidina y 0,81 g
(8,0 mmol) de trietilamina y la reaccién se calienta a 120°%
durante 18 horas. La mezcla de la reaccidén se enfria a
temperatura ambiente, se vierte en 200 ml de hielo y agu:, y
se extrae con acetato de etilo (2 x 125 ml), Las capas
orgédnicas combinadas se lavan con agua, Se secan (MgSOy), se
filtran y se evaporan en vacio para dar 1,3 g de producto
crudo. La cromatografia sobre gel de silice en grado rapido
(230-400 malla) eluyendo con 400 ml diclorometanc/acetatc de
etilo (8:2), 600 ml de (6:4) y 1 L de (4:6) proporciona 0,16 g

del compuesto del titulo, punto de fusién 84°C-86°C.

{e) Sintesis del terc-butil éster del Acido [(S)-1-(5-amino-8-
fluoro-3-metil-4, 6-dloxo-2,3,5, 6~tetrahidro—-4H-1-oxa-3a, 5~

diazafenalen-9-il)pirrolidin-3-il]carbémico

K

NHBoc
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Una solucién de 0,2 g (0,75 mmol) de 5-amino-8,9-difluoro-3-
metil-2, 3-dihidro-1-oxa-3a,5-diazafenalen-4, 6-diona {Ejemplo
24h), 0,58 g (2,0 mmol) de terc-butil éster del &cido (S)=-3-~
pirrolidinilcarbédmico (J. Med. Chem., 1992;35:1764), 0,5 ¢
(0,5 mmol) de trietilamina y 20 ml de acetonitrilo se calienta
a reflujo durante 18 horas. El solvente se remueve en vacio y
el residuo se particiona entre diclorometano-agua. La capa
organica se lava con agua, se seca (MgSO,), y se conceni-a en
vacio. El residuo es sometido a cromatografia sobre gu:l de
silice en grado répido (230-400 malla) eluyendo con
diclorometano/etanol (95:5) para dar 0,34 g del compuestn del

titulo, punto de fusién 114°C-116°C.

(f) terc-Butil éster dal dcldo ((S)-1-[(R)-1-(5-amino-3-metil-
4,6-dioxo-2,3,5, 6-tetrahidro—-4H~1-oxa~3a,5-diazafenalen-9-

1l)pirrolidin-3-iljetil}carbémico

F. N ~NH,
Ws

X o N).?G \J\c,:

Una solucién de 0,11 g (0,41 mmol) de B—amino—B,S-difluoro—B—
metil-2, 3-dihidro-1-oxa-3a, 5-diazafenalen-4,6-diona {Ejemplo
24n), 0,26 g (1,3 mmol) de terc-butil éster del é&cido ((R)-

(S)-1-pirrolidin-3-iletil)carb&mico (J. Het. Chem.,
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1992;29:1481), 0,25 g (2,5 mmol) de trietilamina y 10 ml de
acetonitrilec se calienta a reflujo durante 18 horas. El
solvente se remueve en vacio y el residuo se particiona entre
acetato de etilo/agua. La capa orgdnica se lava con agua, se
seca (MgSO4), y se concentra en vacio. El residuo es sometido a
cromatografia sobre gel de silice en grado répido (230-400
malla} eluyendo con diclorometano/etanol (95:5) para dar 0,14
g del compuesto del titulo, 'H NMR (400 MHz, CDCly): & 7,43 (d,
1H), 5,24 (bs, 2H), 4,82 (m, 1H), 4,56 (m, 1H), 4,33 (d, 1RH),
3,99 {(m, 1H), 3,86 (m, 1lH), 3,73 (m, 1H), 3,59 (m, 2H), 2,18
(m, 1H), 3,01 im, 1H), 1,67 (m, 1H), 1,44 (s, 9H), 1,40 (m,

34), 1,25 (m, 1H) 1,20 (d, 3H).

(g) texc-Butil éster del 4cido [(S)-1-(2-amino~9-fluaoro-5-
metil-1,3-dioxo-2,3,6,7-tetrahidro-1H,58-pirido([3,2,1~

ijlquinazolin-8-il)pirrolidin-3-il)-carbéamico

J N,

S

Una solucién de 0,12 g (0,45 mmol) de 5-amino-8,9-difluoro-5-
metil-6, 7-dihidro-5H-pirido[3,2,1-ij)quinazolin~1, 3-diona
(Ejemplo 24i), 0,34 g (1,8 mmol) de terc-butil éster del A&cido

(S)-3-pirrolidinilcarbamico (J. Med. Chenm., 1992;35:1764), 0,2



o\

299

g (2,0 mmol) de trietilamina y 7 ml de sulféxido de dimetilo
se calienta a 110°C durante 18 horas. La reaccién se enfria a
temperatura ambiente, se diluye con 80 ml de hielo y agua y se
agita a 5°C durante 1 hora. El precipitado resultante se
remueve mediante filtracién, se lava con agua y se seca en
vacio. El sblido es sometido a cromatografia sobre gel de
silice en grade répido (230-400 malla) eluyendo con
diclorometano/etanol.(9:1) para dar 0,14 g del compuesto del

titulo, punto de fusién 98°C-100°C.

(h) terc-Butil éster del dcido {(R)-3-[(S8)-1-(2-amino-9-
fluoro-5-metil-1,3-dioxo~2,3,6,7-tetrahidro-1H, 5H~-

pilrido[3,2,1-1j}]quinarolin-8-il)pirrolidin-3-il)etilcarbdmico

Una solucién de 0,12 g (0,45 mmol) de 5-amino-8,9-difluoro-5-
metil-6,7-dihidro-5H-pirido[3,2,1~-ij]jquinazolin-1, 3-diona

(Ejemplo 244i), 0,39 g (1,8 mmocl) de terc~butil éster del &acldo
{(R)-(S)-1-pirrolidin-3-iletil)carbamico {J. Het. Chenm.,
1992;29:1481), en 5 ml de sulfdéxido de dimetlilo se calienta a
110°C durante 18 horas. La reaccién se enfria a temperatura

ambiente, se diluye con 80 ml de hielo y agua y se agita a 5°C
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durante 1 hora. El precipitado resultante se remueve mediante
filtracién, se lava con agua y se seca en vacio. El sélidc es
sometido a cromatografia sobre gel de silice en grado rarido
(230-400 malla) eluyendo con diclorometano/etanol (9:1) para

dar 0,13 g del compuesto del titulo, punto de fusién 9.°C-

95°C.

(1) terc-Butil éster del é&cido [1-(3-amino-l1-ciclopropil-6-
fluoro-2,4-dioxo-1,2,3,4-tetrahidro-pirido[2,3-d]lpixrimidin-7-

il)pirrolidin-3-il]carbidmico

F NN,

|
Q o
NHBo<
Una solucién de 0,11 g (0,4 mmol) de 3-amino-7-clorc-1-
cicloprOpil-6-f1uoro-1H—piridoj2,3-d]pirimidin-2,d—diona
(Edemplo 24b), 0,105 g (0,56 mmol) de terc-butil éster del
acido (S)-3-pirrolidinilcarbémico (J. Med. Chen.,
1992;35:1764), 1,2 ml de N,N-diisopropiletilamina y 3 ml de
acetonitrilo se calienta a 50°C durante 18 horas. La mezcla de
la reaccién se diluye con 9 ml de agua y se enfria a 0°C y el
s6lido se remueve mediante filtracién, se lava con 50% de

acetonitriloc acuoso y se seca en vacio para dar 0,14 g del

compuesto del titulo, punto de fusién 108°C-110°C.
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(F) terc-Butil éster del 4dcido {(Sf—l-[LR)-I-(J-amino-l-
clclopropil-6-fluoro-1,2,3,4-tetrahidropirido[2, 3-d]pirimidin-

7-il)pirrolidin-3-iljetil}-caxrbémico

F NH,
He I
JF?<::T N 2& o
BocNH i a
Una solucién de 0,12 g (0,38 mmol) de Acido 3-amino-1-
. ciclopropil-6-£fluoro-2, 4-dioxo-1, 2, 3, 4-tetrahidro-pirido[2, 3~
d]pirimidin-7-tiosulfénico (Ejemplo 24c), en 10 ml de
acetonitrilo se trata con 0,24 g (1,14 mmol) de terc-butil
éster del 4&cido ((R)-(S)-l-pirrolidin-3-iletil)carbdmico (J.
Het. Chem., 1992;29:1481), 0,25 g (2,5 mmol) de trietilamina y
se agita a temperatura ambiente durante 18 horas, luego a 50°C
durante 1 hora. El solvente se remueve en vacio y el residuo
se particiona entre acetato de etilo (50 ml) y agua (25 ml).
La capa organica se lava con agua, se seca (MgSQ,), se filtra y
se evapora en vacio para dar 0,28 g. La cromatografia de
columna {2 x 12 cm) de gel de silice en grade rapido (230-400
malla}) eluyendo con diclorometano/etanol (95:5) proporciona
0,1 g del compuesto del titulo, punto de fusién 1i5°c—177'c.

-

Procedimiento General A
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Una solucién del Ejemplo 24, 1-2,5 eq. de la cadena lateral de
amina heterociclica y 3-3,5 eq. de 1,8-dliazabiciclo-5,4,0-
undecen-7-eno (DBU) o trietilamina se agita en sulféxido de
dimetilo (1 ml) a 130°C durante 48 horas. Después de enfriar a
teqperatura ambiente, la mezcla de la reaccidén se diluye con
acetato de etilo y se lava con NaHCO; saturado, agua y solucién
salina. La capa orgéniga se seca sobre MgSO,, se filtra y el
filtrado se concentra. El1 residuo resultante se pur:fica
mediante cromatografia de columna rcpida

(isopropanol/diclorometano) para lograr el producto.
Procedimiento General B

Una soluclién del Ejemplo 24 y la cadena lateral de dinmina
heterociclica (1,5-3,0 eq.) se agita en sulféxido de dimutilo
a 130°C durante 3 horas. Después de enfriar a temperatura
ambiente, la mezcla de la reaccién se diluye con acetato de
etilo y se lava con NaHCO; saturado, agua y solucién salini#, La
capa orgdnica se seca sobre MgSOy, se filtra y el filtracn se
concentra. El1 residuo resultante se disuelve nuevamentc en
diclorometano y mientras se agita, se agrega di-terc-pbutil
dicarbonato (0,41 g, 1,87 mmol). Después de 1 hora, la mcacla
de la reaccién se concentra y el producto se purifica mediante
cromatografia de columna rapida (EtOAc/hexanos 1:1) para

lograr el producto.
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Procedimiento General C

Una solucién del Ejemplo 24, la cadena lateral de diamina
heterociclica (1,5-3,0 eq.) y tetrametil guanidina (1-5,0 eq.)
se agita en sulféxido de dimetilo a 80°C-130°C durante 36 a 24
horas. Después de enfriar a temperatura ambiente, la mezcla de
la reaccién se diluye con agua y NH,Cl. El sélido se lava con
agua y se seca para dar el producto crudo. El producto se
purifica mediante cromatografi? de columna rapida (S10;) usando
(CHCl3/MeOH o© acetato de etilo/hexanos) para lograr el

producto. *

Los siguientes compuestos se sintetizan de acuerdo con los

Procedimientos Generales A, B, y C del Ejemplo 28:

(k) terc-Butil éster del Acido {i-[(R)-1-((S)-3~-amino-1-
ciclopropil-6-fluoro-8-metil-2,4-dioxo-1,2, 3,4~

tetrahidroquinazolin-7-il)pirrolidin-3-iljetil}carbédmico {MS
ES: m/z 462 (MH')) desde 3-amino-l-ciclopropil-6,7-difluoro-8-
metil-1lH-quinazolin-2, 4-diona (Ejemplo 24e) y terc-butil éster
del &cido (R)-((S)-l-pirrolidin-3-il)etilcarbamico {(Kimura Y.,
Atarashi S., Takahashi M., Hayakkawa f., Chem. Pharm. Bull.,

1994;42:1442) usando el Método General A.
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(1) terc-Butil éster del acido '{1—[(5)-1—(3-amino—1—
ciclopropil-6-fluoro-8-metil-2, 4-dioxo-1,2, 3,4~
tetrahidroquinazolin-7-il)pirrolidin-3-il1}-~1-
metiletil)carbimico (MS ES: m/z 476 (MH')) desde 3-amino-1-
cicloproplil-6,7-difluoro~-8-metil-1H-quinazolin-2, 4-diona
(Ejemplo 24e) y terc-butil éster del acido [(S)-(pirrolidin-3-

il)-l-metiletil)carbamico usando el Método General A.

(m) terc-Butil éster del acido {1-[1-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1, 2, 3, 4~tetrahidroquinazolin-7-il)-3-
metoxipirrolidin-3-iljetil}carbdmico (MS ES: m/z 492 (MH"))
desde 3-amino-l-ciclopropil-6, 7-difluoro-8-metil-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
dcido [l1-(3-metoxipirrolidin-3~il)etil)lcarbdmico (Ejemplo A5b)

usando el Método General A.

(n) terc-Butil éster del Aacido [3-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1,2,3,4~-tetrahidroquinazolin-7-11)-3-

azabiciclo[3.1.0]hex-6-il]carbamico (MS ES: m/z 446 (MHY))
desde 3-amino-l-ciclopropil-6, 7-difluvoro-8-metil-1H-
gquinazolin-2,4-diona (Ejemplo 24e) y terc-butil é&ster del
acido 3-azabiciclo[3.1.0]hex—6-ilcarba;ico (Brighty K.E.,

1991, EP 413455) usando el Método General A.
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(o) terc-Butil éster del &cido (1-[1-(3—émino-1—ciclopropil—6—
fluoro-8-metoxi-2,4-~dioxo-1,2,3, 4-tetrahidroquinazolin-7-il;-

3-flaoropirrolidin-3-iljetil)carbdmico (MS ES: m/z 496 (MH"))
desde 3-amino-l-ciclopropil-6, 7-difluoro-8-metoxi- 1H-
quinazolin-2,4-diona (Ejemplo 24d) y terc-butil é&ster del
acido (4-fluoropirrolidin-3-il)etilcarbdmico (Ejemplo ASc)

usando el Método General A.

(p) terc-Butil éster del 4&acido [l1-(3-amino-l-ciclopropil-6-
fluoro-5-metil-2, 4-dioxo-1, 2, 3, 4-tetrahidroquinazolin-7-
il)pirrolidin-3=il]carbamico (MS ES: m/z 434 (MH')) desde 3-
amino-l-ciclopropil-6, 7-difluoro-5-metil-l1H-quinazolin-2,4-
diona (Ejemplo 24f) y terc-butil éster del Acido (pirrelidin-

3-il)carbamico usando el Método General A.

{q) terc-Butil éster del A4&cido {1~-(R)-[1~(S})={(3-amino~1-
ciclopropil-6-fluoro~5-metil-2,4~dioxo-1,2,3,4-

tetrahidroquinazolin-7-il)pirrolidin-3-il]etil}carbédmico (MS
ES: m/z 462 (MH')) desde.3—amino-1-ciclopropil—6,T—difluoro-5-
metil-lH-quinazolin-2,4-diona (Ejemplo 24f) y ((R)~({(S)~1-

pirrolidin-3-il-etil)amina usando el Método General A.

(r) terc~Butil éster del Acido [l-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1, 2,3, 4-tetrahidroquinazolin-7-il) -3~

metoximetilpirrolidin-3-ilmetil)carbamico (MS ES: m/z 4193
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(MR*)) desde 3-amino-1l-ciclopropil-6, 7-difluoro-8-metil-1H-
quinazolin-~2,4-diona (Ejemplo 24e) y terc-butil éster del
dcido {3-metoximetilpirrolidin-3-ilmetil)carbémico {Ejemplo

ASd) usando el Método General A.

(s) terc-Butil éster del A&cldo [l1-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1, 2,3, 4-tetrahidrogquinazolin-7-il) -3~
fluorometilpirrolidin-3-ilmetil]carbidmico (H NMR (200 MHz,
cDCl3): & 7,60 (d, 1H), 5,18 (bs, 2H), 4,97 (bs, 1H), 4,61-4,10
(m, 4H), 3,72-3,19 (m, 5H), 2,46 (s, 3H), 2,00-1,71 (m, 2H),
1,45 (s, 9H), 1,21-1,10 (m, 2H), 0,68-0,56 (m, 2H)) desde 3-
amino-l-ciclopropil-6,7-difluoro-8-metil—-1H~quinazolin-2,4-
diona (Ejemplo 24e) y terc-butil éster del &cido 1-(3-
fluorometilpirrolidin-3-ilmetil)carbdmico (Li Q., Wang W.,
Berst K.B., Clairborne A., Hasvold L., Raye K., Tufano M., et
al, Bioorg. Med. Chem. Lett., 1998;8:1953-1958) usando el

Método General A.

(t) terc-Butil éster del acido ([trans-{(3-amino-l-ciclopropil-
6-fluoro-8-metoxi-2,4~-dioxo-1, 2, 3, 4-tetrahidroquinazolin-7-

il)y-4-trifluorometilpirrolidin~3-ilmetil]carbamico (R NMR (200
MHz, CDCl,): & 7,56 (d, 1H), 5,17 (bs, 2H), 4,75 (bs, 1H),
3,97-3,68 (m, 3H), 3,57 (s, 3H), 3,51-3,13 (m, 4H), 2,98-2,60

(m, 2H), 1,45 (s, 9H), 1,20-1,08 (m, 2H), 0,71-0,55 (m, 2H))
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desde 3-amino-l-ciclopropil-6, 7-difluoro~8-metoxi-1H-
quinazolin-2,4-diona (Ejemplo 24d) y terc-butil éster del
dcido {trans-(4-trifluorometilpirrolidin-3-ilmetil)carbamico
(Li Q., Wang W., Berst K.B., Clairborne A., Hasvold L., Raye
K., Tufano M., et al, Bioorg. Med. Chem. Lett., 1998;8:1953-

1958) usando el Método General A.

(u) terc-Butil éster del &cido (1-([1-{(3-amino-l-ciclopropil-6-
filuoro-8-metoxi-2, 4-dioxo-1,2,3,4-tetrahidroquinazolin-7-11) -

piperidin-3-illetil)carb&mico (MS (ES, M+1l)m/z 492 (MH')) desde
3-amino-1l-~ciclopropil-6, 7-difluoro-8-metoxi-1H-quinazolin-2,4-
diona (Ejemplo 24d) y terc-butil éster del &cide (l-piperidin-

3-iletil)carbdmico (Ejemplo AbSe) usando el Método General A.

(v) terc-Butil éster del &cido {l1-[1-(3~amino-1-ciclopropil—~6-
fluoro—B-meti1—2,4—dio;o—1,2,314-tetrahidroquinazolin—?-
il)piperidin-3-illetil}carbdmico (MS ES: m/z 476 (MH')) desde
3-amino-1-ciclopropil-6, 7~-difluoro-8-metil~1H-quinazolin-2, 4-
diona (Ejemplo 24e) y terc-butil éster del &cido (l-piperidin-

3-il)etilcarbémico (Ejemplo ASe) usando el Método General A.

(w) terc-Butll éster del &cido {1-{1-(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2, 4-dioxo-1, 2, 3, 4-tetrahidroquinazolin-7-il) -
4,4-dimetilpirrolidin-3-il]etil)carbéamico (MS ES: m/z 506

(MH*)) desde 3-amino-l-ciclopropil-6,7-~difluoro-8-metoxi-1H-
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quinazolin-2,4-diona (Ejemplo 24d) y terc-butil éster del
dcido [1-(4,4-dimetilpirrolidin-3-il)etil]carbamico (Ejemplo

AS5f) usando el Método General A.

(x) terc-Butil éster del &cido {1-[1-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il1)~

4,4-dimetilpirrolidin-3-il)etil)carbdmico (MS ES: m/z 490
(MH*} ) desde 3-amino-l-ciclopropil-6, 7-difluoro-8-metil-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
acido [1-{(4,4-dimetilpirrolidin-3-il)etil]carbdmico (Ejemplo

AS5f) usando el Método General A.

{y) terc-Butil éster dei acido {1-[1-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7-1il1)-4-

metilpirrolidin-3-illetil}carbidmico (MS ES: m/z 476 (MH"))
desde 3-aming-l-ciclopropil-6, 7-difluocro~-8-metil-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
acido [1—(4-metilpirrolidin—3—il)etil]carbémico (Ejemplo ASqg)

usando el Método General A.

{z) terc-Butil éster del 4&cido [1-({3-amino~l~-ciclopropil-6-
fluoro—B-metil-Z,4-dioxo-1,2,3,4-tetrahidroquinazolin—T—il)—3—

fenilpirrolidin-3-il]carbamico ('H NMR (200 MHz, CDCli): & 7,61
(d, 1H), 7,50-7,12 (m, 5H), 5,19 (bs, 2H), 4,07-3,70 (m, 3H),

3,62-3,34 (m, 2H), 2,68-2,52 (m, 1H), 2,45 (s, 3H), 1,68 (m,
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2H), 1,50-0,95 (m, 11H), 0,62 (m, 2H)) desde 3-amino-1-
ciclopropil-6,7-difluoro-8-metil-1H-quinazolin-2, 4-diona
(Ejemplo 24e) y terc-butil éster del 4cido (3-fenilpirrolidin-

3-il)carbamico (Ejemplo A30) usando el Método General A.

(aa) terc-Butil éster del 4&cido ([1l-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1,2, 3,4-tetrahidroquinazolin-7~il)-3-

fenilpirrolidin-3-ilmetil)carbdmico ('H NMR (200 MHz, CDCl3): &
7,68 (d, 1H), 7,50-7,29 (m, 5H), 6,72 (s, 1H), 5,24 (s, 2H),
4,18-3,85 (m, 3H), 3,78-3,52 (m, 2H), 2,70 (s, 1H), 2,58-2,39
(m, 4H), 1,62-0,62 (m, 15H)) desde 3-amino-l-ciclopropil-6,7-
difluoro-8-metil-1H-quinazolin-2,4-diona (Ejemplo 24e) y terc-
butil éster del 4&cido (3-fenilpirrolidin-3-ilmetil)carbémico

(Ejemplo AS5p) usando el Método General A.

(bb) terc-Butil éster del &cido [5-(3-amino-1-ciclopropil-6-
fluoro—B-metil—Z,4—dioxofl,2,3,4—tetrahidroquinazolin—?-il)-5-

azaespiro[2.4]hept-7-ilmetil]lcarbamico (MS ES: m/z 474 (MH'))
desde 3-amino-l-ciclopropil~6, 7~difluoro-8-metil-1H~
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
dcido (5-azaespiro[2,4}hept-7-ilmetil)carbamico (Ejemplo A5h)

usando el Método General A.

(cc) terc-Butil éster del A4Acido ([5-(3-amino-l-ciclopropil-6-

fluoro-B-metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)-
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5-azaespiro{2.4lhept-7-ilmetil]carbimico (MS ES: m/z 490 (MH'))
desde 3-amino-1-ciclopropil-6, 7-difluoro-8-metoxi-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
dcido (5-azaespiro[2,4lhept-7-ilmetil)carbédmico (Ejemplo A5h)

usando el Método General A.

(dd) terc-Butil éster del 4cido [1-{(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2, 4-dioxo~-1,2,3,4-tetrahidroquinazolin-7-il) -

3-hidroxipirrolidin-3-ilmetil)carbamico (MS ES: m/z 480 (MH'))
desde 3-amino-l-ciclopropil-6,7-difluoro-8-metoxi-1H-
guinazolin-2,4-diona (Ejemplo 24d) y terc-butil éster del
acido (3—hidroxipirroliéin—3—ilmetil)carbémico (Ejemplo ASi)

usando el Métcdo General A.

(ee}) terc-Butil éster del 4acido [l-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2,4-dioxo~1,2,3,4-tetrahidroquinazolin-7-~

il)piperidin-3-ilmetil)carbémico (REF) (MS ES: m/z 462 (MH'))
desde 3-amino~l-ciclopropil-6, 7-difluoro-8-metil-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
dcido (piperidin-3-ilmetil)carbdmico (Hilpert K., Ackermann
J., Banner D.W., Gast A., Gubernator K., Hadvary P., Labler L.
et al, J. Med. Chen., 1994;37[23]:3889;3901) usando el Método

General A.
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(ff) terc-Butil éster del &cido [1—(B—émino—l-ciclopropil—s-
fluoro-8-metil-2, 4-dioxo~1,2,3,4-tetrahidroquinazolin-7-il)-4-

metoxipirrolidin-3~il)carb&mico (H NMR (200 MHz, CDCly): &
7,60-7,54 (d, 1H), 5,16 (s, 2H), 4,82 (s, 1H), 4,20-3,85 (m,
5H), 3,42 (s, 3H), 3,23 (t, 2H), 2,41 (s, 3H), 1,47 (s, SH),
1,18-1,10 {(m, 2H), 0,61 (s, 2H)) desde 3-amino-l-ciclopropil-
6,7-difluoro-8-metil-1H-quinazolin-2,4-diona (Ejemplo 24e) vy
terc-butil éster del &cido 4-(metoxipirrolidin-3-il)carbamico
(Li Q., Cooper C.S., Anthony K.L., Lee C.M., Plattner J.J., Ma

Z., Wang W., 1996, WO 9639407) usando el Método General A,

(gg) terc-Butil éster del 4cido [l-(3-amino-l-ciclopropil-6-
fluoro-B-metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il) -
4-metoxipirrolidin-3-il]carbamico ('H NMR (200 MHz, CDCli): &
7,21 (d, 1H)}, 5,23-5,14 (m, 3H), 4,33-3,22 (m, 13H), 1,40 (s,
9H), 1,18 (m, 2H), 0,60 (s, 2H)) desde 3-amino-l-ciclopropil-
6, 7-difluoro-8-metoxi~1H-quinazolin-2,4-diona (Ejemplo 24d) vy
terc-butil éster del 4acido 4-(metoxipirrolidin-3-il)carbémico .
(LL Q., Cooper C.S., Anthony K.L., Lee C.M., Plattner J.J., Ma

Z., Wang W., 1996, WO 9639407) usando el Método General A.

(hh) terc-Butil éster del A&cido [l-(3-amino-l1-ciclopropil-6-
fluoro-B-metoxi-2, 4-dioxo-1, 2, 3, 4-tetrahidroguinazolin-7-11) -

4-fluoropirrolidin-3-il}carbémico (*H NMR (200 MHz, CDClj): &
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7,40-7,34 (d, 1H), 5,30-4,80 (m, 3H), 4,50~3,10 (m, 10H), 1,47
(s, 9H), 1,30-0,50 (m, 4H)) desde 3-amino-l-ciclopropil-6,7-
difluoro-8-metoxi~1H-quinazolin-2, 4-diona (Ejemplo 24d) Y
terc-butil éster del &cido 4-{fluoropirrolidin-3-il)carbamico
(L1 Q., Wang W., Berst K.B., Clairborne A., Hasvold L., Raye
K., Tufano M., et al, Bioorg. Chem. & Med. Chem. Lett.,

1998;8:1953-1958) usando el Mé&todo General A.

(ii) terc-Butil éster del acido [l-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, {~dioxo-1,2, 3,4-tetrahidroquinazolin-7-11)-3-

metilpirrolidin>3-ilmetil)carbamico (MS ES: m/z 462 (MH%))
desde 3-amino-l-ciclopropil-6, 7-difluoro-8-metil-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
dcido (3-metilpirrolidin-3-ilmetil)carbémico (J. Med. Chenm.,

1992:361-367) usando el Método General A.

(jj) terc-Butil éster del A&cido {(S)-1-{(R})-1-(3-amino-1-
ciclopropil-8-etil-6-fluoro-2, 4-dioxo-1,2,3,4~

tetrahidroquinazolin-7-il)pirrolidin-3-il]etil}carbamico {MS
ES: m/z 476 (MH')) desde 3-amino-l-ciclopropil-8-etil-6,7-
difluoro-lH-quinazolin-2,4-diona (Ejempleo 24g) y terc-butil
éster del Acido ((R):[(R)—l-pirrolidin—3—i1-

etil)etil]carbémico usando el Método General A.
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(kk) terc-Butil éster del 4cido 1-(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-1i1) ~
pirrolidin-3-carboxilico ('H NMR (200 MHz, CDCl3): & 7,51 (d,
1H), 5,15 (s, 2H), 3,88-3,58 (m, 4H}, 3,50 (s, 3H), 3,42-3,30
(mt 1H), 3,14-3,02 (m, 1H), 2,25-2,17 {m, 2H), 1,48 (s, ©4),
1,14-1,05 {(m, 2H), 0,68-0,61 (m; 2H)) desde 3-amino-1-
ciclopropil-6, 7-difluoro-8-metoxi-1H-quinazolin-2, 4-diona
(Ejemplo 24d) y terc-butil é&ster del Acido pirrolidin--3-
carboxilico (Hayakawa I., Tanaka Y., EP 101829) usando el
Método General A.

(11) terc-Butil éster del A4cido 1-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4§-dioxo-1,2, 3,4-tetrahidroquinazolin-7-il) -
pirrolidin-3-carboxilico (*H NMR (200 MHz, CDCl3): & 7,61 {d,
1H), 5,16 (s, 2H), 3,70-3,40 (m, 5H), 3,17-3,03 (m, 1H), 2,43
{s, 3H), 2,29-2,19 (m, 2H), 1,47 (s, 9H), 1,22-1,12 (m, 2H),
0,67-0,57 (m, 2H)) desde 3-amino-l-ciclopropil-6,7-difluoro-8-
metil-l1H-quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster
del &acido pirrolidin-3-carboxilico (Hayakawa I., Tanaka Y., EP

101829) usando el Método General A.

(mm) terc-Butil éster del &cido [3-(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2,4~dioxo-1,2,3,4-tetrahidroquinazolin-7-1il) -

3-azabiciclo[3.1.0)hex-1-ilmetil]carbamico (H NMR (200 MHz,
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CDCl3): & 7,53 (d, 1H), 5,31 (bs, 2H), 4,75 (bs, 1H), 3,8Z2-3,01
(m, 11H), 1,45 (s, 9H), 1,42-1,34 (m, 1H), 1,14-1,10 (m, 3H),
0,71-0,63 (m, 2H)) desde 3-amino-l-ciclopropil-6,7-diflucco-8-
metoxi-1lH-quinazolin-2,4~diona” (Ejemplo 24d) y terc-butil
éster del 4cido (3-azabiciclo[3.1.0]lhex-1-ilmetil)carbimico

(Ejemplo A5j) usando el Método General A.

(nn) terc-Butil éster del acido ([3-{(3-amino-l-ciclopropil-6-
fluoro~B-metil-~2, {-dioxo-1,2, 3,4-tetrahidroquinazolin-7-il)-3-

azabiciclo[3.1.0]lhex-1-ilmetil)carbémico (MS ES: m/z 460 (MH"))
desde " 3-amino-l-ciclopropil-6,7-difluoro-8-metil-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
dcido {3-azabiciclo[3.1.0]hex-1-ilmetil)carbamico {(Ejemplo

A5]) usando el Método General A.

{(oo) terc~-Butil éster del 4cido {(R)-1-{(S)-1-(3-amino-1-
ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1,2,3,4-

tetrahidroquinazolin-7-il)pirrolidin-~3-illetil}carbdmico (MS
ES: m/z 478 {(MH')) desde 3-amino-l-ciclopropil-6,7-diflucro-8-
metoxl-1H-quinazolin-2, 4-diona {Ejemplo 24d) y terc-butil
éster del 4&acldo (R)-1-({S)~1-pirrolidin-3~il)etil)carbamico
(Schroeder M.C., Kiely J.S., Johnson D.R., Szotek D.L,,
Domagala J.M., Stickney T.M., Kampf J.W., J. Heterocyclic

Chem., 1992:29:1481} usando el Método General A.
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(pp) terc-Butil éster del 4cido {(R)-1-[(S)-1-(3-amino-1-
ciclopropil-6-fluoro~B-metoxi-2, 4~dioxo-1,2, 3,4~
tetrahidroquinazolin-7-1l)pirrolidin-3-il]etil)carbamico (*H
NMR (200 MHz, CDCla): & 7,51-7,44 (d, 1H), 5,17 (bs, 2H), 4,62
(bs, O0,5H), 4,58 (bs, 0,5H), 3,79-3,74 (m, 3H), 3,61-3,53 (m,
2H), 3,49 (s, 3H), 3,41-3,32 (m, 1H), 2,22-2,06 (m, 2H),
1,87-1,67 {(m, 1H), 1,46 (s, 9H), 1,23-1,19 (d, 3H), 1,08-1,02
{(m, 2H), 0,76-0,62 (m, 2H)). (MS ES: m/z 462) desde 3-amino-1-
ciclopropil-6, 7-difluoro-8-metoxi-1H-quinazolin-2, 4-diona
"(Ejemplo 24d) y terc-butil éster del &cido (R)-1-((S)-1-

pirrolidin-3-iljetil)carbadmico usando el Método General A.

(aqq) terc-Butil éster del &cido 6-(3-amino-l-ciclopropil-6-
fluoro-8-metil-2, 4-dioxo-1, 2, 3, 4-tetrahidrogquinazolin-7-il) -
octahidropirrolo[3,4-blpiridin-1-carboxilico ('H NMR (200 MHz,
CDCl3): & 7,61-7,55 (d, 1H), 5,16 {(bs, 2H), 4,52 (bs, 0,5H),
4,48 (bs, 0,5H)}, 4,95-3,38 (m, 6H), 2,40 (s, 3H), 2,36-1,83
(m, 3H), 1,46 (s, 9H), 1,21-1,17 {(m, 5H), 0,65-0,57 (m, 2H))
desde 3-amino—1-ciclopropil—6,T—difluoro—s-metil-lﬂ-_
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
acido octahidropirrolo{3,4-b]lpiridin-3-carboxilico usando el

Método General A.
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(rr) terc-Butil éster del 4cido [(trans)-1-(3-amino-1-
ciclopropil-6-fluoro-8-metoxi-2, 4-dioxo-1,2, 3, 4-
tetrahidroquinazolin-7~il)-4-metilpirrolidin-3-
ilmetil}carbamico (MS ES: m/z 478 - (MH')) desde 3-amino-1-
ciqlopropil—ﬁ,T-difluoro—a-metoxi-lH—quinazolin—Z,4-diona
(Ejemplo 24d) y terc-butil éster del 4&cido (trans-4-
metilpirrolidin-3-ilmetil)carbamice (Kuniyoshi M., Seigo S.,
Keiji H., Takayoshi 1I., Solicitud de Patente Europea EP

208210, 1987) usando el Método General A.

(ss) terc-Butil éster del &cido [1-(3-amino-l-ciclopropil-6-
fluoro—a-metil—z,4—dioxo-1,2,3,4-tetrahidfoquinazolin-?-il)—4-

metilpirrolidin-3-ilmeti11carbémi;o (MS ES: m/z 462 (MH"))
desde 3-amino-l1l-ciclopropil-6,7-difluoro-8-metil—-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil éster del
Acido (4-metilpirrolidin-3-ilmetil)carbémico (Kuniyoshi M.,
Seigo S., Keiji H., Takayoshi I., Solicitud de Patente Europea

2P 208210, 1987) usando el Método General A.

(tt) terc-Butil éster del &cido [l-(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2, 4-dioxo~1, 2, 3, 4-tetrahidroquinazolin-7-il)-
i-metilpirrolidin-3-il]carbamico (MS Eé: m/z 464 (MH')} desde
j-amino-1-ciclopropil~6, 7-difluoro-8-metoxi-1lH-quinazolin-2,4-
diona (Ejemplo 24d) y terc-butil éster del acido (4-

metilpirrolidin-3-il)carbémico (Di Cesare P., Bouzard D.,
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Essiz M., Jacquet J.P., Ledoussai B., Kiechet J.R., Remuzon

P. et al, J. Med. Chem., 1992;35:4205) usando el Mé&todo

General A.

(uu) terc-Butil éster del &cido (1-(3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2, 4-dioxo-1,2, 3,4-tetrahidroquinazolin-7-il) -

morfolin-3-ilmetil)carbdmico (MS ES: m/z 480 (MH')) desde 3-
amino-l-ciclopropil-6,7-difluoro-8-metoxi-1H-quinazolin-2, 4~

diona (Ejemplo 24d) y terc-butil éster del A&cido 1-(morfolin-
3-ilmetil)carbamico (Araki K., Kuroda T., Uemori S., Moriguchi
A., Ikeda Y., Rirayama F., Yokoyama Y. et al, J. Med. Chen.,

1993;36:1358) usando el Método General A.

(vv) terc-Butil éster del &cido ([l1l-{3-amino-l-ciclopropil-6-
fluoro-8-metoxi-2, 4~dioxo-1,2,3,4-tetrahidroquinazolin-7-il) -
piperidin-3-ilmetil]carbamico (MS ES: m/z 478 (MH')) desde 3-
amino~l-ciclopropil-6,7-difluoro-8-metoxi-1H-quinazolin-2, 4-
diona (Ejemplo 24d) y terc-butil éster del Aacido l-piperidin-
3-ilmetilcarbdmico (Hilpert K. et al, J. Med. Chen.,
1994;37(23):3889-3901) usandec el Método General A.

(ww) terc-Butil éster del &cido {1—[1—}3—amino-1-ciclopropil-
6-fluoro-8-metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin=-7-
il)-4-metilpirrolidin-3-il]letilicarbamico (MS ES: m/z 464

(MH*)) desde 3-amino-l-ciclopropil-6,7-difluoxo-8-metoxl-1H-
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quinazolin-2,4-diona (Ejemplo 24d) vy terc-butil éster del
dcido [l-(4-metilpirrolidin-3-il)etil]carbémico (ASg) usando

el Método General A.

(xx) terc-Butil éster del 4cido ([1-(l-ciclopropil-6-fluoro-8-
metil-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)-3-~

metilpirrolidin~-3-ilmetil]carbamico (H NMR (200 MHz, CDCl;): &
7,61 (d, 1H), 5,15 (s, 2H), 4,74 (s, 1lH), 3,71-3,37 (m, 6H),
2,45-2,20 (m, 4H), 1,45 (s, 12H), 1,21-1,08 (m, 2H), 0,61 (d,
2H)) desde 3-amino-l-ciclopropil-6, 7-difluoro~8-metil-1H-
quinazolin-2,4-diona (Ejemplo 24e) y terc-butil é&ster del
dcido 3-metilpirrolidin-3-ilcarbdmico (Yoshida T., Yamamoto
Y., Orita H., Kakiuchi M., Takahashi Y., Itakura M., Kado N.,
et al, Chem. Pharm. Bull., 1996;4417):1376-1386) usando el

Método General A.

(yy} 3-Amino-l-ciclopropil-6é-fluoro-8-metil-7-pirrolidin-i-il-
l1H-quinazolin-2, 4-diona (H NMR (200 MHz, CDCly): & 7,61-7,54
(d, 1H), 5,15 (bs, 2H), 3,51-3,40 (m, 5H}, 2,39 (s, 3H), 2,01-
1,95 (m, 4H), 1,21-1,11 (m, 2H), 0,67-0,62 (m, 2H)) desde 3-
amino-l—ciclopropil—ﬁ,T-difluoro-B—meti{-lH—quinazolin-2,4-

diona (Ejemplo 24e) y pirrolidina usando el Método General A.
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(z2) 3—Amino-1—ciclopropil—ﬁ-fluoro—e—ﬁetoxi—?—pirrolidin—l—
il-1H-quinazolin-2,4-diona ('H NMR (200 MHz, CDCli): & 7,49~
7,42 (d, 1H), 5,13 (bs, 2H), 3,66-3,54 (m, 5H), 3,50 (s, 3H),
3,42-3,31 (m, 1H), 2,02-1,92 (m, 4H), 1,17-1,07 (m, 2H), O,69-
0,@1 (m, 2H)) desde 3-amino-l-ciclopropil-6,7-difluoro-8-
metoxi-1H-quinazolin-2,4~diona (Ejemplo 24d) vy pirrolidina

usando el Método General A.

(aaa) 3-Amino-l-ciclopropil-6-fluoro-7-[{3-(1-hidroxietil-1-
metil)-pirrolidin-l—ili—B—metil-lﬂ-quinazolin-z,4-diona (!H NMR
(200 MHz, €DCl3): & 7,59 (d, 1H), 5,15 (bs, 2H), 3,68-3,53 (m,
2H), 3,44-3,31 (m, 3H), 2,42 (s, 3H), 2,00-1,82 (m, 2H), 1,58
(s, 1H), 1,2B (s, 6H), 1,20-1,10 {(m, 2H), 1,00-0,80 {(m, 1H),
0,66-0,60 (m, 2H)) desde 3-amino-l-ciclopropil-6,7-difluoro-8-
metil-lH-quinazolin-2,4-diona _ (Ejemplo 24e) Yy l-metil-1-
pirreclidin-3-il-etanol (Ejemplo A5n) usando el Método General

A.

(bbb) 3-Amino-l-ciclopropil~6-fluoro-7-[3-(l-hidroxi-1-
metiletil)-pirrolidin-1-il]-8-metoxi~1H-quinazolin-2,4-diona

(*H NMR (200 MHz, CDCl3): & 7,50 (d, 1H), 5,14 (bs, 2H), 3,86-
3,70 (m, 2H), 3,49 (s, 3H), 3,60-3,30 (m, 3H), 2,40-2,22 (m,
1H), 2,00-1,80 {(m, 2H), 1,30 (s, 6H), 1,09-0,85 {(m, 2H), 0,75-

0,57 (m, 2H)) desde 3-amino-l-ciclopropil-6,7-difluoro-8-
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metoxi-lH-quinazolin-2,4~-diona -(Ejemplo ' 24d) y l-metil-l-

pirrolidin-3-il-etanol (Ejemplo A5n) usandoc el Método General

A.

{ccc) 1-[(R)-1~(3-(S) ~Amino-1l-ciclopropil-6-fluoro~5-metil-7-
(3-(1-metilaminocetil)pirrolidin-1-il]~1H~quinazolin-2, 4-diona

(MS ES: m/z 376 (MH')) desde 3-amino-1l-ciclopropil-6,7-
difluoro-5-metil-lH-quinazolin-2,4-diona (Ejemplo 24e) y
metil-((R)-{(S)-1l-pirrolidin-3-iljetil)amina usando el Método

General A.

{ddd) 1-[{R)=-1-(3-(S)-Amino~1-cicleopropil-7-{3-(1-
etilaminoetil)pirrolidin-1-il)-6-fluoro-8-metoxi-1H-
guinazolin-2,4~diona (MS ES: m/z 406 (MH')) desde 3-amino-1-
ciclopropil-6, 7-difluoro-8-metoxi-l1H-quinazolin-2,4-diona
(Ejemplo 24d) y etil-{{R)~{((S)-1l~pirrolidin-3-il)etil)amina
(Domagala J.M., Hagen S.E., Joannides T., Kiely J.5., Laborde
E., Schroeder M.C., Sesnie J.A., et al, J. Med. Chen.,

1993;36(7]1:871-882) usando el Método General A.

(eee) 3-ABmino-l-ciclopropil-7-[{R)-3-((S}-1-etilaminoetil)-
pirrolidin—l—il]—G—fluoro—a—metil—1H—qui$azolin-2,4—diona {MS
ES: m/z 390 {(MH')) desde 3-amino-l-ciclopropil-6,7-difluoro-8-
metil-1H-quinazolin-2,4-diona (Ejemplo 24e) y etil-((R)-({S)-

1-pirrolidin-3-il)etil)amina usando el Método General A.
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(£££) 3-Amino-7-(6-amino-1-metil-3-azabiciclo[3.2.0]hept-3-
il)—1—ciclopropil—6-fluoro—B—metoxi—1H-quinazolin—2,4-diona

(MS ES: m/z 390 (MH')) desde 3-amino-l-ciclopropil-6,7-
difluoro-8-metoxi-~lH-quinazolin-2,4-diona (Ejemplo 24d) y 1-
metil-3-azabiciclo[3.2.0)hept-6-ilamina (Kim C.S., Kim J.W.,
Lee J.M., Youn Y.S., Shin Y.J., Lee K.H., Kim J.H. WO

94/15933) usando el Método General A.

(ggqg} 3-Amino-7-(3-aminometilazetidin-1-il)-l-ciclopropil-6-
fluoro~-8-metoxi-1H-quinazolin-2,4-diona (MS ES: m/z 350 (MHY))
desde -3~amino-l-ciclopropil-6, 7~difluoro-8-metoxi-1H~
quinazolin-2,4-diona (Ejemple 24d) y azetidin-3-ilmetilamina
{Okada T., Ezumi K., Yamakawa M., Sato H., Tsuji T., Tsushima
T., Motokawa K., Komatsu Y., Chem. Pharm. Bull., 1993;41:126-

131} usando el Método General A.

(hhh) 3-Amino-7- (4-aminometilpiperidin-1-il)-l-ciclopropil-6-
fluoro-8-metoxi-1H-quinazolin-2,4-diona (MS ES: m/z 378 (MH*))
desde 3-amino-l-ciclopropil~-6, 7-difluocro-B-metoxi-1H-
quinazolin-2,4-diona (Ejemplo 24d) y piperidin-4-ilmetilamina

usando el Método General A.

{iit) terc-Butil éster del acido [(cis)=-1-{(3-Amino-1-
ciclopropil-6-fluoro-8-metoxi~2, 4-dioxo~1,2,3,4-

tetrahidroquinazolin-7-il)~4-flnoropirrolidin-3-
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ilmetil)carbdmico (MS ES: m/z 482 (MH')) desde 3-amino-1-
ciclopropil-6,7-difluoro-8-metoxi-1H-quinazolin-2, 4-diona

{Ejemplo 24d) Yy terc-butil éster del Acido (cis-—-4-
fluoropirrolidin=-3-ilmetil)carbadmico -[A5k] usando el Método

General A.

(333 terc-Butil éster ' del Aacido [(trans)-1-(3-Amino-1-
ciclopropil-6-fluoro-8-metoxi-2, 4~dioxo-1,2, 3,4~
tetrahidroquinazolin-7-il)-4-fluoropirrolidin-3~
ilmetil)carbamico (MS ES: m/z 482 (MH')) desde 3-amino-1-
éiclopropil—ﬁ,7~difluoro-8—metoxi-1H-quinazolin—2,4-diona
(Ejemplo 24d) y terc-butil éster del 4cido (trans-4-
metilpirrolidin-3-ilmetil)carbamico [A5l] usando el Método

General A.

(kkk) terc-~Butil éster del &cido ([l1-{3-Amino-l-ciclopropil-é-
fluoro-8-metoxi-2,4-dioxo-1, 2, 3, 4-tetrahidrogquinazolin-7-il) -

(1-amino-5-azaeapiro[2.4]hept-5-il) Jcarbamico (MS APCI: m/z
476 (MH')) desde 3-amino-l-ciclopropil-6,7-difluoro-8-metoxi-
lH-quinazolin-2,4-diona (Ejemplo 24d) y terc-butil éster del
dcido l-amino-5-azaespiro[2.4)hept-5-il-carbamico (Li Q., Chu
D.T.W., Clairborne A., Cooper C.S., Leé C.M., Raye K., Berst
K.B., et al, J. Med. Chen., i§96;39[16]:3070—3088) usando el

Método General C.



15

323

(111)  terc-Butil  éster del 4&cido  [1-(3-Amino-7-(3a-
aminometiloctahidroisoindol-2-11)-1-ciclopropil=-6-fluoro-8-
metoxi-2, 4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il}) - (1-amino-
5—azaespiro{2.4]hept-5—il]ca;bémico (MS APCI: m/z 518 {MH"))
desde 3-amino-l-ciclopropil-6, 7-difluoro-8-metoxi-1H-
quinazolin-2,4-diona (Ejemplo 24d) y terc-butil é&ster del
acido (3a-aminometiloctahidro-isoindol-2-il)carbémico (Ma 3Z.,
Chu D.T.W., Cooper C.S., Li Q., Fung A.K.L., Wang S., Shen
L.L., et al, J. Med. Chem., 1999;42(20):4202-4213) usando el

Método General C.

{mmm) 3-Amino-7-(3a-aminometiloctahidroisoindol~-2-il)-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4~diona (MS APCI:
m/z 502 (MH')) desde 3-amino-l-ciclopropil-6,7-difluoro-8-
metil-lH-quinazolin-2,4-diona {(Ejemplo 24e) y terc-butil éster
del Acido 3a-aminometiloctahidroisoindol-2-ilcarbamico (Ma Z.,
Chu D.T.W., Cooper C.S., Li Q., Fung A.K.L., Wang S., Shen
L.L., et al, J. Med. Chem., 1999;42(20):4202-4213) usando el

Método General C.

{nnn) terc-Butil é&ster del &cido ({(8)-1-[(R)-1-(3-Amino-1-
ciclopropil—6—fluoro—8-metoxi—2,4—dioxo—i,2,3,4-

tetrahidroquinaczolin=7=i1)pirrelidin 3 iljatil)carbimicu (MY
APCI: m/z 476 (MH')) desde 3-amino-l-ciclopropil-6,7-difluoro-

8-metoxi-1H-quinazolin-2,4-diona (Ejemplo 24d) y terc-butil
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éster del acido ((R)-(S)-1-pirrolidin-3-il)etilcarbamico (J.

Het. Chem., 1992;29:1481) usando el Método General C.

(ooo) terc-Butil éster del &cido {1-[1-{3-Amino-l-ciclopropil-
6-fluoro-8-metil-2, 4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il) -
pirrolidin-3-il]-propil)carbimico {(MS: m/z 476 (MH')) desde 3-
amino-l-ciclopropil-6, 7-difluoro-8-metil-1H-quinazolin-2, 4~

diona (Ejemplo 24e) y terc-butil éster del Acido (1~
pirrolidin-3-il-propil)-carbamico (Kimura Y., Atarashi 8.,
Takahashi M., Hayakkawa I., Chem. Pharm. Bull,, 1994;42:1442)

usando el Método General A.

(ppp) terc-Butil éster del &cido ({(S)-1-[(R})-1-(3-Amino-1-
ciclopropil-6-fluoro-8-metil-2,4~dioxo-1,2,3,4-
tetrahidroquinazolin-7-il)pirrolidin-3-illetil}-metil-
carbidmico (MS: m/z 476 (MH')) desde 3-amino-l1-ciclopropil-6,7-
difluoro-8-metil-1H-quinazolin-2, 4-diona (Ejemplo 24e) y
metil-(R)~{(S)-1-pirrolidin-3-il)etilamina {Plummer J.S.,
Emery L.A., Stier M.A., Suto M.J., Tetrahedron Lett.,

1993;34(47):7529-7532) usando el Método General A.

(qgq) terc-Butil éster del &cido {1l-[5-(3-amino-l-ciclopropil-
6-fluoro-8-metil-2, 4-dioxo-1, 2,3, 4-tetrahidroquinazolin-7-il)-
5-aza~-espiro[2.4}hept-7-il]letillcarbamico (MS <CI: m/z 488

(MH") ) desde 3-amino-l-ciclopropil-6,7-difluoro-8-metil-1H-
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quinazolin-~2,4-diona (Ejemplo 24e) vy térc-butil éster del
acido [1-{5~aza-espiro{2.4]hept-T7-il)etil]carbamico {Ejemplo

ASa) usando el Método General A.

EJEMPLO 29
Oxima del (7,8-difluoro-3-matil-2,3-dihidro~1,4-benzoxazin-4-

il) -~oxoacetaldehido

0O, “ _OH
iT/I\“/
N:],c
(]

H,
F
F

Una solucién de 8,27 g (50 mmol) de hidrato cloral en 125 ml
de agua se trata con 112,8 g (0,35 mmol) de sulfato de sodio
decahidratado. La mezcla se agita y se trata con una solucién
de clorhidrato de 7,8-difluoro-3-metil-3, 4-dihidro-2H-
benz([l,4]oxazina (Chem. Pharm. Bull, 1984;32:4907) (preparado
disolviendo 8,26 g (44,6 mmol) de la base libre en 50 mmol de
dcldo clorhidrico concentrado en 70 ml de 50% de etanol
acuose). La reaccldn se agita y se agrega una solucidn de 9,8
g (140 mmol) de clorhidrato de hidroxilamina en 50 ml de agua.
Después de calentar de 75°C a 80°C durante 3 horas, 1la
reaccién se agita a temperatura ambiente toda la noche. El

precipitado resultante se remueve mediante filtracién, se lava
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con agua, y la masa de filtro htmedo se disuelve en
diclorometanoc. La solucién orqénica se lava con agua, se seca
{(MgSO4), se decolora con carbén, se filtra Y 8e concentra en
vacio para dar 10,5 g del compuesto del titulo, punto de

fusién 188°C-190°C.

EJEMPLO 30
Sintesis de la 6,7-difluoro-3-metil-3,4-dihidro~5-oxa-2"~aza-

acenaftilen-1,2-~diona

e

Una soluclién de 45 ml de 98% de Acido sulfirico en 18 ml de
auga se calienta de 50°C a 60°C y se trata por porciones
durante 30 minutos con 10,5 g (41 mmol) de oxima de (7,8-
difluoro—3—meti1—2,3—dihidro-1,4-benzoxazia—4-

il)oxoacetaldehido (Ejemplo 29). Después de que se completa el
agregado, la reacclién se calienta a 80°C durante 15 minutos y
se vierte en 200 ml de hielo y agua. La mezcla se agita hasta
que el hielo se funde y el sélido se remueve por filtracidn,
se lava con agua y la masa de filtro humedo se disuelve en
diclorometano. La solucidén orgdnica se lava con agua (2 x 200
ml), se seca (MgSO4), se filtra y se concentra en vacio dandeo

7,1 g del compuesto del titulo, punto de fusién 169°-171°C.
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EJEMPLO 31
Sintesis del &cido 7,8-difluoro-3-metil-3,4-dihidro-2H-1, 4~

benzoxazin-S-carboxilico

Una suspensién ae 6,9 g (28,8 mmol) de 6,7-difluoro-3-metil-
3,4-dihidro-5-oxa-2a-aza-acenaftilen-1,2-diona (Ejemplo 30) en
250 ml de 4,5% de hidréxido de sodio acuoso se trata gota a
gota con 16,4 ml de 30% de perdxido de hidrédgeno durante 1
hora. La reaccién se filtra para remover restos de material
insoluble y el filtrado se acidifica a pH 4,5 con Acido
acético. Después de enfriar a 5°C, el precipitado se remueve
por filtracién, se lava con agua y se seca en vacio paia dar

5,5 g del compuesto del titulo, punto de fusién 200°C-202°C.

EJEMPLO 32
Sintesis de Esteres Antranilicos
(a) Metil éster del Acido 7,8-difluocro-3-metil-3,4-dihidro-28H-

1,4-benzxoxarin-5-carboxilico
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Una solucidén de 2,1 g (9,1 mmol} de &cido 7,8-difluoro-3-
metil—a,4-dihidro—2H—1,4—benzoﬁazin-S-carboxilico (Ejemplo 31)
en 50 ml de metanol se enfria nuevamente a 0°C y se resatura
con gas cloruro de hidrégeno. Después de agitar otras 24 horas
a temperatura ambiente, el solvente se remueve en vacic y el
residuo se particiona entre diclorometano/5% de bicarbonato de
sodio acuoso (200 ml : 100 ml). La capa orgdnica se separa, se
lava con 5% de bicarbonato de sodio acuoso, se aseca (MgSC:.), se
filtra y se concentra en vacio, para lograr 1,9 - del
compuesto del titulo. 'H NMR (400 MHz, CDCliy): & 7,27 (bs, 1H),
7,24 (m, 1H), 4,26 {(m, 1H), 3,82 (s, 3H), 3,75 (m, 1H), 3,62

(m, 1H), 1,22 (d, 3H).

(b) Sintesis del metil éster del #&cido 5,6-difluoro-2-metil~

1,2,3,4-tetrahidro-quinolin~8-carboxilico

F co,Me

H
F N~

CH,
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Una solucidén de 8,0 g (33,7 mmol) de metil éster del &cido
5,6-difluoro-2-metilquinolin-8-carboxilico (Ejemplo 33) en 100
ml de A4cido acético glacial se trata con 2,15 g de platino
sobre carbeno (0,8 g de- catalizador activo + 62,8% de agua) y
luego se agita en una atmésfera de hidrégeno a temperaturas de
24°.C a 29°C y a presiones de 23,9 psi a 46,6 psi durante 3
horas. El catalizador se remueve por filtracién y el solvente
se remueve en vacio a 50°C. El residuo se tritura con aqua (50
ml) y se extrae con diclorometano (2 x 200 ml). Las capas
orgadnica combinadas se agitan con 5% de solucidén de
bicarbonato de sodio, se lavan con agqua, se secan (MgSQ,), se
filtran y se evaporan en vacio. El residuo es sometide a
cromatografia sobre gel de silice en grado réapide (230-400
malla) eluyendo con diclorometano para dar 5,6 g del compuesto

del titule como un aceite amarillo claro. 'H NMR (400 MHz,
CDCly): & 7,66 (bs, 1H), 7,49 (m, 1H), 3,82 (s, 3H), 3,46 {(m,

1H), 2,88 (m, 1H), 1,97 (m, 1H), 1,27 (d, 3H).

EJEMPLO 33

Sintesis del metil éstex del dcido 5,6-difluoro-2-
metilquinolin-8-carboxilico

F CO,Me
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En un reactor de aceroc inoxidable, una solucién de 9,53 g
(36,9 mmol) de 8-bromo-5, 6-difluoro-2-metilquinolina (Chen.
Pharm. Bull., 1996;44:642), 6,8 g (67,6 mmol) de trietilamina,
0,67 g (3,0 mmol) de acetato de paladio (II), 1,28 g (3,1
mmol) de 1,3-bis(difenil-fosfino)jpropano en 90 ml de
diﬁetilformamida y 65 ml de metanol recibe flujo de gas
nitrégeno y se presuriza a 550 psi con monéxido de carbono. La
reaccién se balancea y se calienta a 75°c durante 24 horas, se
enfria a temperatura. ambiente y se evapora en vacio. El
reslduo sge tritura con agua (50 ml) y se extrae con
diclorometano (2 x 200 ml). Las capas organicas combinadas se
lavan con agua (2 x 50 ml), se secan (MgSO,}, se flltran y se
evaporan en vacio. El residuo es sometido a cromatografia
sobre gel de silice en grado répido (230-400 malla) eluyendo
con diclorometano (200 ml), luego con diclorometano/acetato de
etilo (90:10) para dar 8,0 g del compuesto del titulo, punto

de fusién 99°C-101°C.

EJEMPLO 34
S8intesis del etil éster del acido 2-ciclopropilamino-5-fluoro-

6-metilsulfanilnicotinico
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Una solucién de 8,7 g (34,8 mmol) de etil éster del Aacido 2-
cloro-5-fluoro-6-metilsulfanilnicotinico (J. Med. Chen. ,
1993;36:2676) y 5,7 g (100 mmol) de ciclopropilamina en 100 ml
de acetonitrilo se calienta a reflujo durante 18 horas.
Después de que la TLC muestra la presencia de material inicial
sig reaccionar, se agregan 4,12 g {72 mmol} de
ciclopropilamina y la mezcla de la reaccién se refluye durante
48 horas. El1 solvente se remueve en vacio y el residuo se
particiona entre diclorometano (250 ml) y agua (100 ml). La
capa orgénica se lava con agua, se seca (MgSO4), se filtra y se
concentra en vacio. El residuo es sometido a cromatografia
sobre gel de silice en grado répido (230-400 malla) eluyendo
con diclorometano para dar 6,5 g del compuesto del titulo,

punto de fusién 67°C-69°C.

EJEMPLO 35
Sintesis del &cido 1-Ciclopropil-6-fluoro-2,4-dioxo-1,2,3,4-
tetrahidropirido[2,3-d]lpirimidin-7-tiosulfénico

F I N’"

s LK,

Mo~ ﬁ A
S .

Una solucién de 0,65 g (2,4 mmol) de l-ciclopropil-6-fluoro-7-

metilsulfanil—lH-pirido[2,3-d]pirimidin-2,4-diona (Ejemplo
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23e) en 20 ml de &cido férmico se trata con 1,83 g (19,5 mmol)
de per6éxido de urea-hidrégeno y la mezcla de la reaccién se
agita a temperatura ambiente toda la noche. E1 precipitado
resultante se remueve por filtracién, se lava con agua,
acetato de etilo y se seca en vacio para dar 0,63 g del

compuesto del titulo, punto de fusiébn 300°C-302°C.

EJEMPLO 36
Sintesis dal tarc-butil éater del dcido {8-cloro-1-
ciclopropil-6-fluoro-7-[3- (metanosulfonilamino-
metil)pirrolidin-1-il]-2,4-dioxo-1,4-dihidro-2H~quinazolin-3~

il}carbamico

Q
) F N'N‘Boc
$<O Y g&
0

A una solucién de terc-butil éster del é&cido (8-cloro-1-
ciclopropil-6, 7-dihidro-2, 4-dioxo-1, 4-dihidro-2H-quinazolin-3-

il)carbdmico (Ejemplo 14, 0,37 g, 0,97 mmol) en acetonitrilo
(20 ml) se agreqa pirrolldin-3-il-metilamina (0,115 g, 1,16
mmol) y trietilamina (2,7 ml,_19,3 mmol). Después de refluir
durante 20 horas, la mezcla de la reacci6én se enfria a
temperatura ambiente y se diluye con acetato de etilo. La capa
orgédnica se lava con bicarbonato de sodio saturado, agua y

solucidén salina. La capa organica se seca sobre MgSQ,, se



L%

333

filtra y el filtrado se concentra. El residuo resultante se
disuelve nuevamente en cloruro de metileno {10 ml) a 0°C vy
mientras se agita, se agrega trietilamina (0,33 ml, 2,34 mmcl)
y cloruro de metanosulfonilo (0,072 ml, 0,94 mmol). Después de
2 horas, la mezcla de la reaccién se diluye con acetato de
eti-lo y se lava con bicarbonato de sodlo saturado, agua vy
solucién salina. La capa organica se seca sobre MgSO;, se
filtra y el filtrado se concentra y el producto se purifica
por cromatografia de columna rdpida (EtOAc/hexanos 1l:1) para
lograr terc-butil é&ster del 4dcido ({8-cloro-l-ciclopropil-6-
fluoro-7-[3- (metancosulfonilaminometil)pirrolidin-1-il]-2,4~-

dioxo-1, 4-dihidro~-2H-quinazolin-3-il}carbdmico (0,043 g). MS

CI: m/e 446 ((MH')-Boc).

S8intesis de Cadenas Laterales de Aminas
EJEMPLO Al
(a) Etil éster del dcido 5-bencil-5-azaespiro[2,4]heptan-1-il1-

carboxilico

HO:B

©’N |
Una solucién de etll éster del Acido ciclopropiliden acético

(192 g, 1520 mmol [Salaun J. Bennani F., Compain J.C., Fadel
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A., Ollivier J.J., Org. Chem., 1980;45(21):4129-3415]) y N-
(metoximetil)-N-(trimetilsililmetil)~bencilamina (572 g, 2410
mmel (Gerlach K., Hoffmann H.M.R., Wartchow R.J., Chem. Soc.,
Perkin Trans. 11, 1998(22):3867-3872]) en diclorometano (5,5
L) se tratdé con una solucidén de &cido trifluorocacético 1,0N en
diclorometano (B0 ml) y la reaccién se agité a temperatura
ambiente durante 30 minuteos. El1 solvente se evaporé a presién
reducida y el produéto se purificé por destilacién de

Kugelrohr (277 g). MS CI: m/z 260 (MH').

EJEMPLO A2

(a) Sintesis de 1-(5-Bencll-~5-asaespiro[2.4d]hapt-7-il)eatanona
0

Una solucién (-78°C) de etil éster del 4&cido 5-bencil-5-
azaespiro[2.4]heptano-7-carboxilico (Ejemplo Ala, 8,15 g, 31,4
mmol) en éter dietilico (200 ml) bajo una atmbésfera de
nitrégeno se trata con metillitio (1,4 M en éter dietilico,
22,4 ml, 31,4 mmol) durante un periodo de 10 minutos. Después
de 1 hora, la mezcla de la reaccién se callenta a -10°C y se

enfria con cloruro de amonic acuoso saturado. La mezcla se
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vierte en un embudo separador y 1la capa'organica se lava con
cloruro de amonio acuoso saturado, agua y solucién salina. La
capa orgénica se seca luego con MgSO4, se filtra y el filtrado
se concentra. El residuo resultante se purifica por
cromatografia de columna rdpida (1% de trietilamina/7% de
isopropanol/92% de CHyCl; para lograr el compuesto del titulo

(3,93 g). MS CI: m/z 230 (MH").

EJEMPLO A3

(a) Sinptesis de la oxima de I1-(5-bencil-5-araespiro[2.-.i]hept-

P

1-{5-Bencil-5-azaespiro[2.4]hept-7-il)etancona (Ejemplo A2a,

7-1l1)etanona

3,93 g, 17,1 mmol) y clorhidrato de hidroxilamina (1,78 g,
25,7 mmol) se agitan en piridina (10 ml) a 90°C. Después de 20
horas, la mezcla de la reacclén se diluye con acetato de etilo
y la capa orgdnica se lava con NaHCO; saturado, agua y solucidn
salina. La capa orginica se seca con MgSO;,, se filtra y el
filtrado se concentra para lograr la oxima de 1-(5-bencil-5-
azaespiro[2.4-hept-7-il)etanona como un aceite (3,07 g). MSCI:

m/z 245 (MH").
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Método General A

Una solucidén de sustrato, clorhidrato de hidroxilamina (1,2
eq.), acetato de sodio (0,9 eq.) en etanol se agita a
temperatura ambiente durante 2 horas. El solvente se remueve
en vacio y el residuo se particiona entre acetato de etilo y
solucidén de cloruro de sodio saturado. La parte acuocsa se
extrae nuevamente c¢on acetato de etilo y los extractos
combinados se secan sobre Na;S0O,, se filtran y se concentran
bajo vacio para lograr el compuesto del titulo.

Los siqulentes compuestos se preparan de acuerdo con el Método

General A.

(b) Oxima de 1~-(bencilpiperidin-3-il)etanona ('H NMR (200 MHz,
CDCl;3): & 7,48-7,28 (m, SH), 3,92-3,68 {(m, 2H), 3,28-3,10 (m,
4H), 2,8-2,62 (m, 2B), 2,38-1,72 (m, 3H), 1,3-1,18 (m, 3H))

desde 1-(bencilpiperidin-3-il)etancna (Ejemplo A23).

(c) Oxima de 1-(l-bencil-4,4-dimetilpirrolidin-3-il)etanona ('H
NMR (200 MHz, CDCl3): & 7,68-%,30 (m, SH), 6,50-5,80 (bs, 1lH),
3,80-2,38 (m, 6H), 1,90 (s, 3H), 1,38-0,3%6 (m, 7H)) desde 1-

(1-bencil-4, 4-dimetilpirrolidin-3-il)etanona {(Ejemplo A1l8b).
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(d) Oxima de 1-({l-bencil-4-metilpirrolidin-3-il)etanona ('H NMR
2,80 (m, 1H), 2,75-2,39 (m, 3H), 2,35-2,08 (m, 2H), 1,90 (m,

3H), 1,18-0,95 (m, 3H)) desde 1-(l-bencil-4-metilpirrolidin-3-

il)etanona (Ejemplo A23b).

EJEMPLO A4
(a) 8intesis del terc-butil éster del &cido 1-(5-bencil-5-

azaaspiro[2,4]hept-7-il) -etil] carbémico

A una solucién de oxima de 1l-(5-bencil-S5-azaespiro([2,4)hept-7-
il)etanona (Ejemplo A3a, é,SO g, 11,9 mmol) en metanol (100
ml), se agrega niquel de Raney (2 g). Se introduc; hidrdgeno
en la mezcla de la reacciédn a alta presiédn (48 psi) durante 20
horas y la mezcla de la reaccién se filtra a través de celita,
se lava con metanol, y los filtrados combinados se concentran
en vacio. El1 residuo resultante se disuelve nuevamente en
diclorometano (25 ml} y se trata con di-terc-butil dicarbonato
(3,24 g, 14,9 mmol). Después de 1 hora, la mezcla se concentra
y el producto se purifica por cromatografia de columna.réapida

(1% de trietilamina/7% de 1isopropanol/92% de diclorometano)
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para lograr el terc-butil éster del 4&cido 1-(5-bencil-5-

azaespiro[2,4]lhept-7-il)-etil)carbamico (1,47 g). MS CI: m/z

331 (MHY).
Método General A

Di-terc-butil dicarbonato (0,69 g, 0,3 mmol) se agrega a una
solucién de amina en metanol (4 ml) a 0°C. Después de agitar a
temperatura ambiente durante 2 horas, la mezcla se concentra y
el residuo se purifica por cromatografia (Si0;, acetato de

etilo/hexanos) para lograr los ésteres carbamicos del titulo.

Método General B

Una solucién helada de sustrato en metanol y agua 2:1 se trata
con di-terc-butil dicarbonato (1,25 eq.). La solucidn
resultante se agita a temperatura ambiente durante 18 horas y
se extrae con diclorometano. Los extractos orgdnicos se lavan
con solucidén sallilna, se secan sobre Na;SO,, se filtran y se
concentran bajo vacio. El residuo se purifica por
cromatografia de columna (acetato de etilo/hexanos) para

lograr los compuestos del titulo.

Método General C
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A una solucién de sustrato en diclorometano se agrega di-terc-
butil dicarbonato (2 eq.) y trietilamina (2 eq.). lLa mezcla
resultante se agita a temperatura ambiente durante 1B horas y
se diluye con agua. El extracto orgénico se lava con agua,
solpcién salina y se seca sobre Na;SOy, se filtra y se

concentra en vacio. El residuo luego se purifica por

cromatografia de columna para lograr el compuesto del titulo.

Los Ejemplos A4b-Adm se preparan de acuerdo con los Métodos

Generales A, B y C.

(b) Bencil éster del 4&cido 3-(l-terc-butoxicarbonllaminoetil)-
3-metoxipirrolidin-l-carboxilico ('H NMR (200 MHz, CDCly): &
7,37-7,29 (m, 5H), 5,13 (bs, 1H), 3,91-3,22 (m, 8H), 2,03-1,75
(m, 2H)}, 1,43 (s, 9H),. 1,16-1,11 {(m, 3H)) desde bencil éster
del dcido 3-{l-aminoetil)-3-metoxipirrolidin-l-carboxilico

(Ejemplo Al3a) usando el Método General A.

{c) Bencil éster del Acldo 3-(l-terc-butoxicarbonilaminoetil)-
3-fluoropirrelidin-l-carboxilico (lH NMR (200 MHz, CDClj}: &
7,35 (s, 5H), 5,13 (s, 2H), 4,79 (d, 1H), 3,97-3,26 (m, 5H),
2,17-1,75 (m, 2H), 1,44 (s, 9H), 1,24 (d, 3H)) desde bencil
éster del acido 3-(l-amincetil)=-3-fluoropirrolidin-1-

carboxilico (Ejemplo Al3b) usando el Método General A.

24\
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(d) terc-Butil éster del aéiQO (1-bencil-3-
metoximetilpirrolidin-3-ilmetil)carbamico (*H NMR (200 MHz,
CDCla}: & 7,35-7,17 (m, 5H), 5,78 (bs, 1H), 3,56 (s, 2H), 3,32
(s, 3H), 3,27 (s, 2H), 3,21-3,12 (m, 2H), 2,71-2,62 {(m, 1H),
2,54-2,30 {(m, 3H), 1,78-1,54 (m, 2H), 1,46 (s, 9H)) desde (1-
bencil-3-metoximetilpirrolidin-3-il)metilamina (Ejemplo Al3c)

usando el Método General B..

(e) terc-Butil éster del 4&cido [1-{l-bencilpiperidin-3-
il)etil)carbémico (*H NMR (200 MHz, CDCl;): & 7,3 (s, 5H),
4,46-4,30 (m, 4h), 3,62-3,42 (m, 4H), 2,94-2,62 (m, 3H), 2,0-
1,0 (m, B8H), 1,44 (s, 9H)) desde 1-(l-bencilpiperidin-3-

il)etilamina {(Ejemplo Al3d) usando el Método General C.

(£) terc—-Butil éster del acido [1-(1-bencil-4,4-
dimetilpirrolidin-3-il)etillcarbémico ('H NMR (200 MHz, CDCls):
Isémerxo-1: & 7,36-7,22 (m, 5H), 3,82-3,38 (m, 2H), 2,98-1,78
{(m, 5H), 1,52-1,0 (m, 19H); Isémero-2: & 7,35-7,25 (m, 5H),
4,35-4,18 (m, 1H), 3,70-3,45 (m, 2H), 2,90-1,54 (m, 6H), 1,43
(s, 9H) , 1,18-0,92 (m, 9H)) desde 17(1-bencil-4,4-
dimetilpirrolidin-3-il)etilamina (Ejemplc Al3le) usando el

Método General C.
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(g) terc-Butil  é&ster del  4cido  [1-(l-bencil-4-
metilpirrolidin-3-il)etil]carbadmico (*H NMR {200 MHz, CDCl;): &
7,38-7,13 (m, 5H), 3,71-3,32 (m, 4H), 3,08-1,53 (m, 6H), 1,52-
1,31 (m, 9H), 1,14-0,94 (m, 6H). MS ES: m/z 319 (MH')) desde 1-
(l1-bencil-4-metilpirrolidin-3-il)etilamina (Ejemplo Al3f)
usando el Método General C.

(h) terc-Butil éster del écid; {5-bencil-5-azaespiro[2, 4] hept-
7-ilmetil)carbamico (MS ES: m/z 317 (MH')) desde 1-(5-bencil-5-
azaespiro([2,4]hept-7-il)metilamina (Ejemplo Al3g) usando el

Método General C.

(i) terc-Butil é&ster del &cido (l-bencil-3-hidroxipirrolidin-
3-ilmetil)carbamico (MS ES: m/z 307 (MH')) desde 3-aminometil-
l-bencilpirrolidin=-3-ol (Grohe K., Schriewer M., Haller 1I.,
Metzger K., Endermann R., Zeiler H., EP 0326916) usando el

Método General C.

(i) terc-Butil éater del dcido [3-(1-feniletil)-3-
azabiciclo[3.1.0]hex-1-ilmetilcarbamico (MS ES: m/z 317 (MH"))
desde 1-[3-(1-feniletil)-3-azabiciclo[3.1.0)hex-1-

illmetilamina (Ejemplo R13h) usando el Método General C.

(k) terc-Butil éster del Acido (1,3-dibencilpirrolidin-3-

ilmetil)carbamico (MS ES: m/z 381 (MH")) desde 1-(1,3-
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dibencilpirrolidin-3-il)metilamina (Ejempio Al3i) wusando el

Método General C.

(1) terc-Butil éster del &cido (l-bencil-4-fluoropirrolidin-3-
iletil)carbémico ('H NMR (200 MHz, CDCly): & 7,30 (s, 5H), 5,04
(m, 1H), 4,77 (m, 1lH), 3,63 (s, 2H), 3,20 (t, 2H), 2,86-3,00
(m, 2H), 2,76 (d, 1H), 2,20-2,60 (m, 2H), 1,45 (s, 9H)) desde
(1-bencil-4-fluoropirrolidin-3-il)metilamina (Bouzard D,, Di
Cesare P., Essiz M., Jacquet J.P., Kiechel J.P., Remuzon P.,
Weber A., et al, J. Med. Chem., 1990;33:1344-1352) usando el

Método General C.

(m) terc-Butil éster del dcido cis-(l-bencil-4-
fluoropirrolidin-3-ilmetil)carbamico ('H NMR (200 MHz, CDCli):
7,30 (s, S5H), 5,04 (m, 1H), 4,77 (m, 1H), 3,63 (s, 2H), 3,20
(¢, 2H), 2,00-2,86 (m, 2H), 2,76 (d, 1H), 2,60-2,20 (m, 2H),
1,45 (s, 9H)) desde cis-(l-bencil-4-fluoro-pirrolidin-3-~
il)metilamina (Matsumotb J., Nakano J., Chiba K., Minamida A.,
Nishimura Y., Jpn. Kokai Tokkyo Koho, 1987; 11 paginas, JP

62072660, A2 19870403) usando el Método General C.

(n) terc-Butil éster del Acido trans-{l-bencil-4-
fluoropirrolidin-3-ilmetilcarbamico ('H NMR (200 MHz, CDCli): &

7,30 (s, S5H), 5,25 (m, 1H), 4,77 (m, 1H), 3,85 (s, 2H), 3,55
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(t, 2H), 3,40-2,40 (m, 5H), 1,47 (s, 9H)) desde trans-(1-
bencil-4-fluoropirrolidin-3-il)metilamina (Matsumoto J.,
Nakano J., Chiba K., Minamida A., Nishimura Y., Jpn. Kokai
Tokkyo Koho, 1987; 11 paginas, JP 62072660, A2 19870403)

usando el Método General C.

(o) terc-Butil é&stexr del Aacido (l-bencil-3-fenilpirrolidin-3-
ilmetil)carbamico (MS ES: m/z 367 (MH')) desde éster de (1-
bencil-3-fenilpirrolidin-3-il)metilamina (Hagen S., Domagala
J.M., Heifetz C.L., Sanchez J.P., Solomon M., J. Med. Chenm.,

199;33:849-854) "usando el Métoéo General C.

EJEMPLO A5
(a) Sintesis del terc-butil dater del deido [1-(5-

azaespiro[2.4]bhept-7-il)etil]carbdmico

Boc.,
NH

NH

Una solucién de berc-butil éster del acido [1-{5-bencil-5-
azaespiro[2.4]hept-7-il)etil]carbédmico (Ejemplo Ada, 1,47 gq)
en metancl (30 ml) en un agitador de Pa;rr se trata con 10% de
paladio sobre carbono (0,5 g) y se introduce hidrégeno (50
psi) durante 24 horas. La mezcla de la reacclén se filtra a

través de celita, se lava con metanol, y el filtrado combinado
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se concentra en vacio para lograr el comphesto del titulo. MS

CI: m/z 241 (MHY).
Método General A

A una solucidén de sustrato en metanol se agrega formato de
amonio (5 eq.) y 10% de paladio sobre carbén (0,75 eq. en leso
volumen). Después de estar 2 horas a reflujo, la mezcla dec la
reaccié4n se enfria, se diluye con diclorometano y se filtra.

El filtrado se concentra para lograr el compuesto del titulo.
Lpas Ejemplos A5Sb-Abo se preparan usando el Método General A.

(b} terc-Butil éster del 4&cido [l1-(3-metoxipirrolidin-3-
il)etil)carbémico ('H NMR (200 MHz, CDCli): & 5,30 (bs, 1H),
5,03 {dd, 1iH), 3,92 (bs, 1H), 3,28-2,82 {(m, 7H)}, 1,97-1,72 {(m,
2H), 1,44 (s, 9H), 1,19-1,14 (m, 3H)) desde bencil éster del
dcido 3-(l-terc-butoxicarbonilaminoetil)}-3-metoxipirrolidin-1-

carboxilico (Ejemplo Ad4b) usando el Método A.

(c) terc-Butil éster del 4cido [1-(3-fluoropirrolidin-3-
iljetil]carbamico ('H NMR (200 MHz, CDCl;): & 4,89 (d, 1H),
3,95-3,61 (m, 1H), 3,21-2,70 (m, 4H), 2,11-1,53 (m, 1H), 1,44

(s, 9H), 1,26 (d, 3H)) desde bencil éster del &cido 3-(l-terc-
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butoxicarbonilaminoetil)—3—f1uoropirrolidiﬁ-l—carboxilico

(Ejemplo A4c) usando el Método A.

(d) terc-Butil éster del A4cido (3-metoximetilpirrolidin-3-
ilmetil)carbdmico ('H NMR (200 MHz, CDCl;): & 5,25 (bs, 1H),
3,35 (s, 3H), 3,30 (s, 2H), 3,27-3,15 (m, 2H), 3,09-2,94 (m,
2H), 2,78 (s, 2H), 1,68-1,56 (m, 2H), 1,45 (s, 9H). (M3 ES:
m/z 245 (MH')) desde terc-butil éster del A&cido il—bencil-B—
metoximetilpirrolidin-3-ilmetil)carbamico (Ejemplo A4d) usando

el Método A.

(e) terc-Butil éster del Acldo (l-piperidin-3-iletil)carbamico
(*H NMR (200 MHz, CDCls): & 4,52-4,32 (m, 1H), 3,68-3,18 (m,
4H), 2,74-2,42 (m, 1H), 2,02-i;2 {m, 5H), 1,44 (s, 9SH), 1,30-
1,04 (m, 3H)) desde terc-butil éster del &cido [1-(1-
bencilpiperiidin~3-il)etil]carbamico (Ejemplo Ade) usando el

Método A.

(f) terc-Butil éster del Acido [1-(4,4-dimetilpirrolidin-3-
il)etil)carbamico ('H NMR (200 MHz, CDCly): & 6;28-5,85 (bs,
1H), 4,75 (d, 1H), 3,92-1,80 {(m, 6H), 1,43 (s, 9H), 1,30-1,0
(9H))}) desde terc-butil éster del 4&cido [l-(l-bencil-4,4-

dimetilpirrolidin-3-il)etil]carbémico (Ejemplo A4f).
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(g) terc-Butil éster del 4cido [1-(4-metilpirrolidin-3-
il)etil)carbémico ('H NMR (200 MHz, CDCl3): & 4,88-4,40 (m,
1H), 4,02-3,38 (m, 4H), 3,25-2,75 (m, 2H), 2,46-1,88 (m, 2H),
1,44 (s, 9H), 1,31-1,04 (9H)) desde terc-butil é&ster del Acido
[1-(1-bencil-4-metilpirrolidin-3-il)etil]carbamico (Ejemplo

Adq).

(h) terc-Butil éster del 4&cido (S-azaespiro[2,4]hept-7-
ilmetil)carbamico (MS ES: m/z 227 (MH')) desde terc-butil éster
del 4&cido (S-bencil-5-azaespiro[2,4]hept-7-ilmetil)carbamico

(Ejemplo Adh).

(i) terc-Butil éster del 4cido (3-hidroxipirrolidin-3-
ilmetil)carbémico (MS ES: m/z 217 (MH')) desde terc-butil éster

del acido (l1-bencil=-3-hidroxipirrolidin-3-ilmetil)carbamico

(Ejemplo Adi).

(j) terc-Butil éster del 4&cido (3-azabiciclo[3.1.0)hex-1-
ilmetil)carbadmico (MS ES: m/z 213 (MH')) desde terc-butil éster

del acido [3-(1-feniletil)-3-azabiciclo[3.1.0]hex-1-

ilmetilcarbamico (Ejemplo A4j).

(k) terc-Butil éster del A&cido cis-(4-fluoropirrolidin-3-

ilmetil)carbamico (H NMR (200 MHz, CDCls): & 5,60-~5,00 (m,
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4H)' 3' 60-3' 10 (m' 4H)' 3'00 (t’ 1H), 2' 7.5_1'30 (m' lH), 1,44
(s, 9H)) desde terc-butil éster del 4&cido cis-(l-bencil-4-

fluoropirrolidin-3-ilmetil)carbamico (Ejemplo A4l).

(1) terc-Butil éster del 4cido trans-(4-fluoropirrolidin-3-
ilmetil)carbamico ('H NMR (200 MHz, CDCly): & 6,60-5,70 {(m,
2H), 5,25 (bs, O,5H), 4,98 (bs, 0,5H), 3,70-2,90 (m, 5H),
2,90-2,50 (m, 1H), 1,44 (s, 9H)) desde terc-butil éster del
dcido trans-(l-bencil-4-fluoropirrolidin-3-ilmetil)carbéamico

{Ejemplo Adm).

{m} 3-Hidroxi4-hidroximetilpirrolidina (*H NMR (200 MHz, DrMSO-
dg): & 5,50-4,30 (bs, 3H), 4,30-1,50 {m, 8H)) usando l-bencil-
3-hidroxi-4-hidroximetilpirrolidina (Jaeger E., Biel J.H., J.

Org. Chem., 1965;30:740-744).

(n) 1-Metil-l-pirrolidin-3-il-etanol (MS ES: m/z 130 (MH'))

desde 2-(l-bencilpirrolidin-3-il)propan-2-ol (Ejemplo A25).

(o} terc-Butil éster del acido (3-bencilpirrolidin-3-
ilmetil)carbimico (punto de fusién 183°C-185°C) desde terc-

butil éster del acido (1,3-dibencilpirrolidin-3-

ilmetil)carbamico (Ejemplo A4K).
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(p) terc-Butil éster del dcido i3-fenilpirrolidin—3—
ilmetil)carbémico (MS APCI: m/z 277 (MH')) desde terc-butil
éster del acido (1-bencil-3-fenilpirrolidin-3-

ilmetil)carbdmico (Ejemplo Ad0).

EJEMPLO A6

Sintesis de oxima de 1-Bencilpirrolidin-3-ona

-N Ph
e

A una solucién de 1-bencilpirroclidin-3-ona (1,0 g, 5,71 mmol)
en piridina (5% ml) se agrega clorhidrato de hidroxilamina
(0,59 g, 8,57 mmol). Después de agitar a 90°C durante 5 horas,
la mezcla de la reaccién se diluye con acetato de etilo y se
lava con bicarbonato de sodio saturado, agua y solucién
salina. La capa orgédnica se a;ca sobre MgSO,, se filtra y el
filtrado se concentra para lograr la oxima de 1-

bencilpirreolidin-3-ona (1,11 g) como un aceite. MS CI: m/z 191

(MH") .

EJEMPLO A7
Sintesis de oxima de pirrolidin-3-ona

~N

HO™ %
O
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En un agitador de Parr, oxima de 1l-bencilpirrolidin-3-ona
(1,5 g) en metanol (20 ml) se trata con 20% de paladio sobre
carbono (0,5 g) bajo presién de hidrégeno (50 psi) durante 24
horas. La mezcla luego se filtra a través de Celita, se lava
con. metanol, y el filtrado combinado se concentra en vacio
pPara lograr el compuesto del titulo como un aceite (1,2 g). MS

CI: m/e 101 (M*+1).

EJEMPLO A8

Sintesis del bencil éster del 4cido 3-etilidenpirrolidin-~1-

’@ﬁ\

CBz

carboxilico

Bajo una atmésfera inerte, hidruro de sodio (0,160 g, 7 mmol)
y bromuro de etiltrifenilfosfonio (2 g, 5,4 mmol) se mezclan
en sulfdéxido de dimetilo (10 ml) y se agitan durante 40
minutos. Se agrega bencil éster de 4dcido 3-oxopirrolidin-1i-
carboxilico (1,18 g, 5,4 mmol (J. Med. Chem., 1992;35:1392))
en sulfédxido de dimetilo seco .(5 ml) a la reaccidén y la mezcla
se agita a 70°C durante 3 horas. La reaccién se enfria, se
diluye con agua fria y se extrae con acetato de etilo. La fase
orgdnica se lava con solucién salina, ase seca sobre Na;S0O( y se
evapora. El residuo se purifica por cromatografia de columna

(hexanos/acetato de etilo 65:35) para lograr el compuesto del
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titulo (0,650 g) como un aceite viscoso. 'H NMR (200 MHz,
CDbCly): & 7,37-7,28 (m, 5H), 5,40-5,32 (m, 1H), 5,15 (s, 2H),

3,97 (bs, 2H), 3,60-3,44 (m, 2H), 2,49 (bs, 2H), 1,65-1,60 (m,

3H).

EJEMPLO A9
Sintesls del bencil éster del decido Z2-metil-l-oxa-5-

azaaespiro[2,4]heptanc~5-carboxilico

cafv.N
Una solucién de bencil éster del &cido 3-etilidenpirrolidin-1-
carboxilico (Ejemplo AB, 0,65 g, 2,8 mmol) vy 4&cido 3-
cloroperoxibenzoico (0,86 g, 5 mmol) en diclorometano (15 ml)
se agita a temperatura ambiente durante 3 horas. El peracido
excedente se descompone agregando 10% de sulfito de sodio. La
capa organica se lava con 5% de solucidén de bicarbonato de
sodio, se s8eca sobre Na;SOy y se evapora. El residuo se

purifica por cromatografia ae columna (hexanos/acetato de
etilo 1:1) para lograr el compuesto del titulo (0,310 g}. 4
NMR (200 MHz, CDClj3): & 7,36-7,26 (m, 5H), 5,14 (s, 2H), 3,73-
3,55 (m, 3H), 3,34 (d, 1H), 3,20-3,13 (m, 1lH), 2,26-2,11 {(m,

1H), 1,%0-1,62 (m, 1H), 1,33 (d, 3H).
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EJEMPLO Al1Q
Sintesis de Dbencil éster del Aacido 3-(l-aminoetil)-3-

hidroxipirrolidin-l-carboxilico

HO
,N NH,
CBz
Una solucidén de bencil éster del 4cido 2-metil-l-oxa-5-
azaespiro[2, 4] heptano-5-carboxilico (Ejemplo A9, 0,31 g, 1,25
mmol) en metanol (10 ml)' e hidréxido de amonio (7 mli se
calienta en un tubo sellado a 100°C durante 16 horas. Después
de enfriar, la ﬁezcla de la reaccién se disuelve en acetato de
etilo, se lava con agua, se seca sobre Na;SO; y se evapora para
lograr el compuesto del titulo (0,340 g). 'H NMR (200 MHz,

CDCl3): & 7,33-7,26 (m, 5H), 5,28 (bs, 2H), 5,07 (s, 2H), 3,56-

3, 16 (m' SH" 2,03-1,76 (l'l'l, ZH,' 1, 15 (d' 3H)-

EJEMPLO All
Sintesis del bencil éster del dcido 3-hidroxi-3-{1-[(2-

hidroxibenciliden)amino]etil)pirrolidin-1-carboxilico

Una solucién de bencil éster del acido 3-(l-aminoetil)-3-
hidroxipirrolidin-l-carboxilico (Ejemplo Al0, 0,34 g, 0,93
mmol) y salicilaldehido (0,147 g, 1,2 mmol) en etanol seco (5

ml) se refluye durante 5 horas. Después de la evaporacién del
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solvente, el residuo se purifica por croﬁatografia de columna
(acetato de etilo/hexanos/hidréxido de amonio 30:70:0,01) para
lograr el compuesto del titulo (0,12 g). 'H NMR (200 MHz,
CDCl3): & 8,39 (s, 1H)}, 7,41-7,25 (m,  7H), 6,97-6,85 (m, 2H),

5,09 (s, 2H), 3,65-3,34 (m, 5H), 2,01-1,87 (m, 2H), 1,37-1,32

(m, 3H}.

EJEMPLO Al2

Sintesis del bencil éster del 4dcido 3-metoxi-3-(1-[(2-
matoxibenciliden)aminoletil}pirrolidin-l1~-carboxilico

A una solucién agitada de bencil éster del &cido 3-hidroxi-3-
{1-[ (2-hidroxibenciliden)aminco] -etil}pirrolidin-l-carboxilico
{(Ejemplo All, 0,120 g, 0,33 mmol) en tetrahidrofurano (5 ml) a
0°C se agregan 0,024 g (1 mmol) de hidruro de sodioc. La mezcla
se agita a temperatura ambiente durante 2 horas y se agrega
yoduro de metilo (3 ml) y se continla agitando toda la noche.
Después de la evaporacién, se agrega acetato de etilo y agua
al residuo. La capa orgdnica se evapora, se seca sobre Na SOy ¥y
se concentra para lograr el compuesto del titulo (0,125 g). ']
NMR (200 MHz, CDCl;): & 8,70 (s, 1H), ?,95 (d, 1H), 7,41-7,32
(m, 6H), 7,01-6,88 (m, 2H), 5,09 (s, 2H), 3,86 (s, 3H), 3,72-

3,22 (m, BH), 2,33-1,73 (m, 2H), 1,27-1,24 (m, 3H).
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EJEMPLO Al3
(a) Sintesis del bencil éster del dcido 1-(3-amincetil)-3-

motoxipirrolidin-I-carboxilico
),

\

CBz
Una solucién de bencil éster del 4cido 3-metoxi-3-(1-[(2-
metoxibenciliden)aminoletil-pirrolidin-l-carboxilico (Ejemplo
Al2, 0,120 g, 0,3 mmol) en clorurc de hidrégeno 3 M en metanol
(1 ml) se calienta a 40°C toda la noche. La reaccién se
basifica, se extrae con acetato de etilo y la capa organica se
seca sobre Na,SO,. Después de la concentracién, el residuo se

purifica por cromatogrﬁfia de columna {metanol/diclorometano

20:80) para lograr el compuesto del titulo (0,060 g). 'H NMR
(200 MHz, CDCls): & 7,38-7,29 {m, 5H), 5,12 (s, 2H), 3,64-3,19

(m, 8H), 2,47 (bs, 2H), 2,07-1,80 {(m, 2H), 1,16-1,10 (m, 3H).

(b) Bencil éster del dcido 3-(l-aminocetil)-3-fluoropirxrolidin-

l-carboxilico
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Una solucién de bencil . éster del A4cido 3-(l-azidoetil)-3-
fluoropirrolidin-l-carboxilico (Ejemplo A16, 0,16 g, 0,5 mmol)
en metanol (10 ml) se trata con niquel Raney (100 mg, peso
himedo) y se agita en una atmésfera de hidrégeno a temperatura
amb}ente Yy a 55 psi durante 17 horas. El1 catalizador se
remueve por filtracién a través de Celita, y el solvente se
remueve en vacio para lograr el compuesto del titulo (0,12 g).
'H NMR (200 MHz, CDCly): & 7,30 (s, 5H), 5,12 (s, 2H), 3,84-

3,22 (m, 5H), 2,23-1,79 (m, 4H), 1,20 (d, 3H).

{c) 1-(1-Bencil-3-metoximetilpirrolidin-3-il)metilamina

N—Bn
MeO

H,N
Hidrato de hidrazina (solucién al 85% en agqua, 0,372 g, 6,32
rmol) se agrega a una solucién de 2-(l-bencil-3-
metoximetilpirrolidin-3-ilmetil)isoindol-1l,3-diona (Ejemplo
A20, 1,581 g, 4,34 mmol) en etanol (50 ml). La mezcla
resultante se refluye durante 4,5 horas, se enfria y se
acidifica con acido clorhidrico concentrado. El precipitado se
remueve por filtracién y el filtrado se.concentra en vacio. El
residuo se disuelve en etanol/agua (2:1) y el material
insocluble se remueve por filtracién. El filtrado se basifica a

pPH 10 con una solucién de hidréxido de sodio 1IN y se extrae
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con diclorometano. Los extractos orgénicoé combinados se secan
sobre Na;S04, se filtran y se concentran bajo vacio para lograr
el compuesto del titulo (0,910 g). H NMR (200 MHz, CDCli): &
7,41-7,15 {m, 5H), 3,57 (s, 2H), 3,33 (s, 3H), 3,30 (s, 2H),
2,71 (s, 2H), 2,64-2,51 (m, 2@), 2,42-2,24 (m, 2H), 1,68-1,52

(I'I'I, ZH)' 1'33-1, 10 (m' ZH) -
Método General A

Hidruro de litio y aluminio (2 eq.} se agregan lentamente a
una solucién de una oxima, nitrilo o derivado de amida en
tetrahidrofurano sgseco. Después de completar el agregado, la
mezcla se refluye durante 2 a 6 horas, se enfria en un baflo de
hielo y se enfria con una solucidén de sulfato de sodio
saturado. El s6lido se remueve por filtracién y el filtrado se

concentra en vacio para lograr el compuesto del titulo.

Los ejemplos Al3d-i se preparan de acuerdo con el Método

General A.

(d) 1-(1-Bencilpiperidin-3-il)etilamina (’H NMR {200 MHz, DMSO-
de): B 7,38-7,18 (m, SH), 3,52-3,22 (m, 24), 2,82-2,58 (m, 3H),
1,92-0,75 (m, 10H))} deade oxima de 1-{1-bencllpiperidin-3-

il)etanona (Ejemplo A3b).
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(e) Oxima de 1-(l1-Bencil-4,4-dimetilpirrolidin-3-il)etanona
('"H NMR (200 MHz, CDCly): & 7,36-7,22 (m, SH), 3,66-3,42 (m,
2H), 2,94-2,10 (m, S5H), 1,32-0,88 (m,  10H)) desde oxima de 1-

(1-bencil-4,4-dimetilpirrolidin-3~il)etanona (Ejemplo A3c).

(f) 1-(1-Bencil-4-metilpirrolidin-3-il)etilamina ('H NMR (200
MHz, CDClj3): & 7,38-7,11 (m, 5H), 3,63-3,12 (m, 2H), 2,78-2,27
(m, SH)Y, 2,23-1,18 (m, 4H), 1,10-0,78 {(m, 6H)) desde oxima de

1-{l1-bencil-4-metilpirrolidin-3-il)etanona {Ejemplo A3d).

(g) 1-{5-Bencil-5-azaespiro[2,4)hept-7-il)metilamina (!H NMR
(200 MHz, CDCl,y): & 7,36-7,21 (m, 5H), 3,68-3,53 (m, 2H), 3,1
{(dd, 1H), 2,61-2,38 (m, S5H), 2,1-1,92 (m, 1H}, 1,29 (bs, 2H),
0,72-0,32 (m, 4H) ) desd; amida del &cido 5-bencil-5-

azaespiro[2,4]heptano-7-carboxilico (Ejemplo A24).

(h) 1-[3-(1-Feniletil)-3-azabiciclo[3.1l.0}hex-1-illmetilamina
({MS ES: m/z 317 (MH*) ) desde 3-{1-feniletil)-3-

azabiciclo[3.1.0]lhexano-l-carbonitrilo (Takemura - M., Kimura

Y., Kawakami K., EP 0807630). ¢

{i} 1,3-Dibencil-3-pirrolidinmetanamina (MS EI: m/z 281 (MHY)

desde 1, 3-dibencil-3-pirrolidin carboxamida (Ejemplo A239).
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EJEMPLO Al4
Sintesis dal bencil ‘dstax del dcildo 3~fluoro-3-(1-

hidroxietil)pirrolidin-l-carboxilico

$.
CBz

Una solucién de 0,247 g (1 mmol) de bencil éster del &cido 2-
’ mtil-l—oxa-S—azééspiro[2,4]-heptano—5—carboxilico (Ejemplo A9)
en diclorometano (3 ml se agrega a un matraz de polipropileno
que contiene 0,5 ml de fluoruro de hidrégeno-piridina a -40°C.
Se deja que la reaccidén llegue a la temperatura ambiente y se
continda agitando durante 3 horas. La mezcla de la reacclién se
vierte en una solucidén de hidréxido de amonio helado (30 ml) y
se extrae con diclorometano. La capa organica se seca, se
filtra y se concentra para lograr el compuestoc del titulo
(0,267 g). H NMR (200 MHz, CDCls;): & 7,35 (s, 5H), 5,13 (s,

2H) '} 3' 95_3' 34 h‘l‘l, 5“) ] .2' 20'-1, 98 (m' 3H) r 1, 33_'1, 26 (m' 3“) »

EJEMPLO AlS5
Sintesis del bencil éster del dcido 3-fluoro-3—-(1-

maetanosulfoniloxietil)pirrolidin-~l-carboxilico
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A una solucién a -10°C de bencil éster del &cido 3-fluoro-3-
(1-hidroxietil)pirrolidin-l-carboxilico (Ejemplo Al4, 0,267 g,
1,00 mmol), trietilamina (0,4 g, 4 mmol) y diclorometano (10
ml), se agrega cloruro de metanosulfonilo (0,229 g, 2,00
mmo}). La mezcla se agita a temperatura ambiente durante 2
horas y se concentra en vacior El residuo se particiona entre
acetato de etilo y aqua. La capa orgdnica se seca sobre NaiSO,

y se concentra para lograr el compuesto del titulo (0,330 g).
'H NMR (200 MHz, CDClj): & 7,36 (s, 5H), 5,14 (s, 2H), 4,99-
4,81 (m, 1H), 3,76-3,37. (m, 4H), 3,06 (s, 3H), 2,25-1,96 (m,

2H), 1,52-1,47 (m, 3H).

EJEMPLO Al6
Sintasis del Dbencll éster del &cido 3-(l1-Azidoeaetil)-3-

fluoropirrolidin-l1-carboxilico

A una solucién de bencil éster del &cido 3-fluoro-3-(1l-
metanosulfoniloxietil)pirrolidin-l-carboxilico (Ejemplo AlS5,
0,25 g, 0,72 mmol) en N,N-dimetilformamiha (5 ml) se agrega
azida de sodio (0,13 g, 2 mmol). La mezcla de la reaccldn se
calienta a 120°C toda la noche. lLa mezcla se diluye con agua y
se extrae con acetato de etilo. Los extractos se lavan con

solucién salina, se secan sobre Na;SO, y se concentran para

lograr el compuesto del titule (0,160 g). 'H NMR (200 MHz,
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CDCl3): & 7,28 (s, S5H), 5,08 (s, 2H), 3,8b—3,25 (m, 5H), 2,13-

1,75 (m, 2H), 1,40 (4, 3H),

EJEMPLO Al7-

Sintesis del etil éster del dcldo 2-metoximetilacrilico

O~

Una solucién de.etil a- (bromometil)acrilato (0,95 g, 5,1 mmol
[Villieras J., Rambaud M., Sintesis, 1982:524-926]) en metanol
(10 ml) se agrega a una soluéién helada de metéxido de sodio
(0,33 g, 6,1 mmol) en metanol (50 ml). La suspensién se
refluye durante 21 horas, se enfria, se diluye con agua y se
extrae con diclorometano. Los extractos orgadnicos se =secan
sobre NazS04, se filtran y se concentran bajo vacio. El residuo
resultante se purifica por cromatografia de columna réapida
(acetato de etilo/hexanos 1:5) para lograr el compuesto del
titulo (0,211 g). 'H NMR (200 MHz, CDCl3): & 6,33-6,26 (m, 1H},
5,88-5,80 (m, 1Hi, 4,23 (q, 2H), 4,19-4,10 (m, 2H), 3,41 (s,

3H), 1,31 (t, 3H).
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EJEMPLO Al8

Método General A

Una solucién de sustrato y N-(metoximetil)-N-(trimetil-
sililmetil)bencilamina (1,3 eq.) en diclorometanc a 0°C se
tr;ta con 4&cido trifluorocacético (0,07 eq.). La mezcla se
agita a temperatura ambiente durante 3 horas, se diluye con
diclorometano y se lava sucesivamente con solucién de NaHCO;
saturado y solucién salina. Los extractos orgdnicos se secan
sobre Na,SO4, se filtran, y se concentran bajo vacio para

lograr los compuestos del titulo.

Los siguientes ejemplos (Ejemplo Al8a-e) se preparan de

acuerdo con el Método General A.

(a) Etil éster del 4&cido l-bencil-3-metoximetilpirrolidin-~3-
carboxilico (H NMR (200 MHz;. CbCla): & 7,45-7,16 {m, B5H),
3,78-3,67 (m, 2H), 3,55 (s, 2H), 3,31 (s, 3H), 3,11-2,92 (m,
1H), 2,89-2,49 (m, 2H), 2,42-2,21 (m, 2H), 1,99-1,78 (m, 1H),
1,26 (t, 3H)) desde etil éster del ., &cido 2-

metoximetilacrilico. (Ejemplo Al7).

(b) 1-(1-Bencil-4,4-dimetilpirrolidin-3-il)etanona ('H NMR (200

MHz, CDCly): & 7,36-7,22 (m, 5SRH), 3,60 (d, 2H), 3,05-2,20 (m,
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5H), 2,15 (s, 3H), 1,30 (s, 3H), 0,96 (s, 3H)) desde déxido de

mesitilo.

(c) Etil éster del _ ‘Acido 1l-bencil-4-metilpirrolidin-3-
carboxilico (M NMR (200 MHz, CDClz): & 7,44-7,13 (m, 5H),
4,21-4,04 (q, 1H), 3,71-3,49 (m, 3H), 2,94-2,71 (m, 3H), 2,61-
2,41 (m, 2H), 2,28-2,04 (m, 1H), 1,32-1,18 (t, 3H), 1,16-1,04

(d, 3H). MS ES: m/z 248 (MH')) desde crotonato de etilo.

(d} terc-Butil éster del Acido pirrolidin-3-carboxilico (MS

ES: m/z 172 (MH™) desde terc-butilacrilato.

(e) Acido etil 1,3-dibencil-3-pirrolidincarboxilico (MS ES:
m/z 324 (MH')) desde Acido etil-2-fenilmetilacrilico (Vassiliou
S., Mucha A., Cuniasse P., Georgiadis D., Lucet-Levannier K.,
Beau F., Kannan R. et al, J. Med. Chem., 1999;42(14):2610-

2620).

EJEMPLO AlS

Sintesis de (l1~Bancil-3-metoximetilpirrolidin-3-il)metanol

—Bn"~
MeO

HO
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Una soluciébn de etil éster del 4&cido 1l-bencil-3-
metoximetilpirrolidin-3-carboxilico (Ejemplo Al8a, 2,30 g, 8,3
mmol} en tetrahidrofurano anhidro (10 ml) se agrega gota a
gota 2 una suspensién helada de hidruro de litio y aluminio
{0,821 g, 22 mmol) en tetrahdidrofurano (50 ml). La mezcla
re.t:-utante se agita a temperatura ambiente durante 18 horas, se
enfria agregando gota a gota hidréxido de sodio 1IN y aqua. lLos
s6lidos se remueven por filtracién, se suspenden nuevamente en
tetrahidrofurano caliente y se filtran. Los filtrados
combinados se concentran en vacio y el residuo se particiona
entre diclorometano y agua. Los extractos orgdnicos se secan
sobre Na;SO,, se filtran y se concentran bajo vacio para lograr
el compuesto del titulo (1,71 gqg). !4 NMR {200 MHz, CDCl;): &
7,41-7,17 (m, 5H), 3,84-3,43 (m, 4H), 3,34 (s, 2H), 3,32 (s,

3H) r 2’ 85-2' 60 (m, 2H) r 2' 54-2, 14 (m' 3H), 1, 93"'1, 50 (l’ﬂ, 2H)’ .

EJEMPLO A20
2-(1-Bencil~3-metoximetilpirrolidin-3-ilmatil)igoindol-1,63~

diona

MeO N-—Bn
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Una solucién de (l-bencil-3-metoximetilpirrolidin-3-il)metanol
(Ejemplo Al9, 1,71 g, 7,27 mmol), trifenilfosfina (2,16 g,
8,22 mmol), ftalimida (1,14 g, 7,73 mmol) y tetrahidrofurano
anhidro se enfria a 0°C y se trata con dietil azodicarboxilato
(1,62 g, 9,31 mmol). La mezcla resultante se agita a
teﬁperatura ambiente durante 1B horas y se concentra bajo
vacio. El residuo se purifica por cromatografia de columna
rdpida (acetato de etilo/héxanos 1:5) para lograr el compuesto
del titulo, (0,58 g) como un sbélido. H NMR (200 MHz, CDCli): &
7,%91-7,80 (m, 2H), 7,78-7,66 {(m, 2H), 7,39-7,11 (m, 5H), 3,95-
3,72 (m, 2H), 3,65-3,40 (m, 2H), 3,31 (s, 2H), 3,27 (s, 3H},
2,72-2,34 (m, 4H), 2,02-1,82 {(m, 1H), 1,76-1,56 (m, 1H). MS

ES: m/z 365 (MH").

EJEMPLO A2]
Sintesis del bencil déster del #cido Il1-bancilpiperidin-3-

carboxilico

J 0
©

A una solucién de &acido nipecético (8,0 g, 61,9 mmol) en N,N-

-

dimetilformamida (80 ml) se agrega bromuro de bencilo (31,8 g,

186 mmol) y carbonato de potasio (42,8 g, 310 mmol). La mezcla
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se calienta a 70°C durante 18 horas y se hiluye con acetato de
etilo . y agua. El1 extracto organico se 1lava con Acido
clorhidrico 1,0 M, agua y solucién salina, se seca sobre
Na;S04, se filtra y se concentra en vacio. El residuo se
purifica por cromaéografia de columna (acetato de
etiio/hexanos 1:7) para lograr el compuesto del titulo (8,6
g). 'H NMR (200 MHz, DMSO-dg): & 7,27-7,42 (m, 10H), 5,07 (s,

2H), 3,45 (s, 2H), 2,88-2,49 (m, 3H), 2,32-1,32 (m, 6H).

EJEMPLO AZ22

Sintesis del dcido 1-bancilpiperidin-3-carboxilico

OH

N

©

A una solucién de 3,0 g (9,7 mmol) de bencil éster del A&cido
1-bencilpiperidin-3-carboxilico (Ejemplo A2l) en metanol (20
ml) se agrega hidréxido de sodio 1IN (20 ml), y la reaccién se
agita a temperatura amblente durante 18 horas. El metanol se
remueve en vacio y la solucién acuosa bésica se acidifica a pH
4 con Acido clorhidrico 1,0 M. Después de lavar con acetato de
eatilo, 1la capa 4clda acuosa se liofiliza. El1l sélido se
suspende en metanol (10 ml), se agita durante 10 minutos y se

filtra. El1 filtrado se evapara en vacio para lograr el
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compuesto del titulo. H NMR (200 MHz, bMSO—ds): 8 17,38-7,23

(m, 5H}, 3,58 (s, 2H), 2,98-2,40 (m, 3H), 2,30-1,25 (m, 6H).

EJEMPLO A23

Métpdo General A

Se agrega metil litio (1,1 eq.) gota a gota a una solucidn a -
70°C de sustrato en tetrahidrofurano (15 ml). La mezcla
resultante se agita a -70°C durante 1 hora, y luego se
calienta a temperatura ambiente durante 18 horas. La reaccién
se diluye con agua helada y el éter y la capa organica se
separan. La capa acuosa se extrae con éter y los extractos
combinados se secan con Na;S0y y se concentran en vacio para

lograr el compuesto del titulo.

Los siguientes compuestos se preparan de acuerdo con el

procedimiento general A.

(a) 1-(l-Bencilpiperidin-3-il)etanona ('H NMR (200 MHz, DMSO-
de): 8 7,38-7,22 (m, 5H), 3,45 (s, 2RH), 2,85-2,48 (m, 3H), 2,05
(s, 3H), 2,16-1,06 (m, 6H)) desde &acido l-bencilpiperidin-3-

carboxilice {(Ejemplo A22).

(b) 1-(1-Bencil-4-metilpirrolidin-3-il)etanona (}H NMR (200

MHz, CDCl,): & 7,42-7,18 (m, 5H), 3,71-3,45 (m, 3H), 2,89-2,33
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(m, SH), 2,16 (s, 3H), 2,12 (d, 3H)) desde etil éster del

dcido l-bencil-4-metilpirrolidin-3-carboxilico (Ejemplo AlS8c).

EJEMPLO AZ24 .
Sintesis de la amida de &cido S5-bencil-5-
azaespiro[2,d]heptano—7-carboxilico

5]

Wm

/

Ph
La amida de% acido 5-bencil-5-azaespiro(2, 4lheptano-7-
carboxilico (3,32 g) se prepara desde el 4&cido 5-bencil-5-~
azaespiro(2,4]heptano-7-carboxilico {Ejemplo A28b, 50 g,
21,64 mmol) en diclorometano mediante la conversién al cloruro
de &cido usando cloruro de oxalilo (5,0 ml, 65 mmol) y N,N-
dimetilformamida (3 gotas. Se deja que la mezcla se agite
durante 2 horas, luego que se concentre en vacio. El residuo
se disuelve nuevamente en diclorometano y la mezcla se
concentra nuevamente en vacio. El1 residuo se disuelve
nuevamente en éter y se trata con una solucidén de amoniaco en
éter. Después de 1 hora, la mezcla se concentra en vacio para
proporcionar el compuesto del titulo. H- NMR (200 MHz, CDCl,):
8 7,6 (bs, 1H), 7,38-7,23 (m, 5H), 5,42 (bs, 1H), 3,75-3,57 (m,
24), 3,19 (d, 1H), 2,83-2,64 (m, 2H), 2,4 (d, 2H), 0,96-0,58

(m, 4H)}.
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EJEMPLO A25

Sintesis del 2(1-Bencilpirrolidin-3-il)propan-2-o0l

A una solucién a 5°C de etil. éster del A4cide 1-
bencilpirrolidin~3-carboxilico (0,467 g, 2,0 mmol) en
tetrahidrofurano (25 ml) se agrega una solucién etérea de
bromuro de metilmagnesio (3,3 ml, 10 mmol). La mezcla ce la
reaccién se agita a temperatura ambiente durante 2 horas, s3e
enfria a 0°C y se agrega cloruro de amonio acuoso saturado (10
ml) y luego agua (10 n'tl). La mezcla se extrae con acetato de
etilo (2 x 100 ml) y los extractos organicos combinados se
lavan con solucién salina, se secan sobre NazS504, se filtran y
se concentran bajo vacio para lograr el compuesto del titulo
(0,43 g). *H NMR (200 MHz, CDCli): & 7,30-7,22 (m, 5H), 3,59
(s, 2H), 3,0 (bs, 1H),. 2,80-2,66 (m, 2H), 2,48-2,30 (m, 2H),
2,20-2,05 (m, 1H), 1,94-1,80 (m, 2H), 1,19 (s, 3H), 1,16 (s,

3H) .

EJEMPLO A26
Sintesis del terc-butil dster del dcido 2=

benciloctahidropirrolo[3,4-c]piridin-5-carboxilico



Las
Oh
[+ )

BacHN

2-Benciloctahidropirrolo[3,4-cJpiridina (21,6 g, 100 mmol
(Himmer T., Petersen U., Bremm.K.-D., Endermann R., Stegermann
M., Wetzstein H-G., 1995, US 5578604} se disuelve en 1.000 ml
de diclorometano que contiene trietilamina (16,7 ml, 120
mmol). Luego se agrega di-t-butildicarbonato (22,6 g, 120
mmol) y la mezcla se agita a temperatura ambiente durante 18
horas. La capa ‘orgénica se lava con NaHCO3; saturado, soluciébn
salina, se seca y se cohcentra para proporcionar 30 g del

compuesto del titulo como un aceite; MS EI+: 318 (MH').

EJEMPLO A27
Sintesis del terc-butil éster dael &dcido octahidropirrolo[3,4-

clpiridin-5-carboxilico

BocHN

El terc-butil éster del A&acido 2-benciloctahidropirrolol3, 4-
clpiridin-5-carboxilico (Ejemplo A26, 24,98 g, 78,8 mmol) en
400 ml de metanol se trata con 2,5 g de 20% de Pd/C y se agita

durante 20,5 horas bajo 50 PSI de hldrégeno. La solucién se
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filtra y se concentra para lograr 17,8 g del compuesto del

titulo como un sélido. MS APCI: m/z 228 (MH').

EJEMPLO A28 -

(a)_ Sinteslis del #écido 1,3-dibancilpirrolidin-3-carboxilico

OH

A una solucién de etil éster ael acido 1,3-dibencilpirrolidin-
3-carboxilico (Ejemplo AlBe, 13,1 g, 41 mmol) en 250 ml de
metanol se agrega NaOH 2N (46 ml, 92 mmol) y la reaccién se
calienta a reflujo durante 24 horas. La solucién se enfria, se
concentra, se disuelve nuevamente en agua y se extrae <on
éter. E1 pH de la capa acuosa se ajusta a 7 y el sélido
precipitado se recoge, para dar 9,3 g del compuesto del

titulo. MS EI+: m/z 296 (MK'), punto de fusién 209°C-210°C.

(b) Acido 2-bencil-5-azaespiro[2,4]heptano-7-carboxilico (MS
ES: m/z 232) desde 5-bencil-7-etoxicarbonil-5~

azaespiro([2,4]heptano (Al) usando el método del Ejemplo A28a.

23
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EJEMPLO A29
Sintesis de amida de dcido 1,3-dibencilpirrolidin-3-

carboxilico

Una mezcla de acido 1,3-dibencilpirrolidin-3-carboxilico
(Ejemplo A28, 4,0 g, 13,5 mmol), 1,1’-carbonildiimidazol (2,42
g, 14,9 mmol) y trietilamina (2,08 ml, 14,9 mmol) en
tetrahidrofuranc (100 ml)) se calienta a reflujo durante 1,5
horas. La solucién se enfria, se vierte en NH.OH (300 ml) y se
agita durante 18 horas. La mezcla se extrae con cloreforme, la
capa organica se lava con agua, se seca Yy se concentra para
lograr 4,13 g del compuesto del titulo como un aceite; MS EI+:

m/z 295 (MHY).

EJEMPLO A30

Boc\

NH

HN
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terc-Butil éster del 4cido (l-bencil-3-fenilpirrolidin-3-
il)carboxilico (Hagen S.E., Domagala J.M., Heifetz C.L.,
Sdnchez J.P., Solomon M., J. Med. Chen., 1990;33(2):849-854)
(2,79 g, 7,9 mmol) en 100 ml de metanol se trata con 1,0 g de
20% de Pd/C y se agita durante 17 horas bajo 50 psi de
hidrégeno. La solucién se filtra y se concentra para lograr
2,07 g del cémpuesto del titulo como una espuma; MS EI+: m/z

263 (MHY).

Los compuestos de la presente invencién son potentes
inhibidores del crecimiento bacteriano en animales y en
superficies, y también son inhibidores de enzimas bacterianas.
Los compuestos de la invenciém han sido evaluados en numerosos
ensayos in vitro y en vivo estdndar usados rutinariamente en
el arte antibacteriano para medir la actividad antibacteriana

de los compuestos en ensayo.

Ensayo Antibacteriano

Los compuestos de la presente invencidén se ensayan contra un
surtido de organismos gramnegativos y grampositivos usando
técnicas de microtitulacidédn estandar (éﬁhen et al, Antimicrob.
Agents Chemother., 1985;28:766; Heifetz et al, Antimicrob.
Agents Chemother., 1974;6:124). Los resultados de la

evaluacién de 3-aminoquinazolin-2,4-dionas de la Férmula I

L
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representativas se muestran en la Tabla 2 y Se comparan con

dos 3-hidroxiquinazolin-2,4-dionas.

Ensayo de la Girasa de ADN

Los efectos de 1l1lso compuestos de 1la 4invencién sobre 1la
actividad de la girasa de ADN se determinan en el ensayo de
inhibicién de superenrollado, siguiendo las condiciones de
reaccién recomendadas por el proveedor de la enzima (Lucent,
Ltd., Leicester, UK). Las reacciones se realizan en tampdn G
(35 ﬁM de Tris-ACl (pH 7,5), 24 mM de KCl, 4 mM de MgCl:, 2 mM
de DTT, 1,8 mM de espermidina, 1 mM de ATP, 0,1 mg/ml de
albimina de suero bovino). Plasmido pBR322 relajado (0,25 pug,
lucent, Ltd., Lelcester, UK) reacciona éon 1 U de girasa E.
0li (Lucent, Ltd., Leicester, UK) en la ausencia o presencia
Je compuestos en ensayo, durante 30 minutos a 37°C. 1las
reacciones son detenidas agregando SDS y proteinasa K a las
‘espectivas concentraciones finales de 1% y 0,5 mg/ml. Después
ne astar otros 30 minutos a 37°C, se agrega un décimo del
volumen de 10X de tampdn.de carga (0,3% de azul de bromofenol,
6% de Ficoll, 10 mM de Na;HPO,) y las reacciones se cargan en
uel:s de agarosa y son sometidos a electroforesis. La
soncentracién de compuestos de la Férmula I de la invencién

~gpresentativos que inhiben el 50% de la actividad de

34
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superenrollado de la girasa de ADN se da como un ICso y se

registra en la Tabla 2.

TABLA 2. Actividades Antibacteriana y de girasa E. coli

Nimero o Concentraciones Inhibidoras Minimas pg/ml Girasa
Estructura del E.Coli
Compuesto
Gramnegativas Grampositivas ICss
(1M)
E.coli E.coli E.coli E. 5. S.
MC4100 B39O0 Tol C faecalis aureus pyogenes
RB1 29213 C203
1 2,0 1,0 0,25 1,0 0,5 0,13 1,0
2 16,0 4,0 2,0 >64 >64 >64 26,0
7 2,0 0,5 0,25 8,0 8,0 4,0 1,3
9 2,0 1,0 0,5 32,0 16,0 16,0 3,0
11 2,0 0,5 0,25 8,0 8,0 4,0 11,0
12 16,0 0,25 0,13 4,0 2,0 8,0 2,1
14 4,0 0,25 0,5 8,0 8,0 4,0 2,4
1,0 0,25 0,25 = 4,0 4,0 2,0 0,9
8,0 2,0 1,0 64,0 32,0 32,0 5,0

la actividad en vivo de los compuestos de la invencién se
evalia de acuerdo con el brocedimiento de Miller et al, Proc.

Soc. Exp. Biol. Med., 1944;57:261. La dosis protectora mediana



26

374

(PDsp) se determina en ratones a los qué se dan inyecciones
sistémicas letales. Dos 3-aminoquinazolin-2, 4-dionas son
comparadas con una 3-hidroxiquinazolin-2,4-diona, y leos
resultados se presentan en la Tabla 3. Los resultados
estpblecen la inesperada superioridad de los compuestos de 1la
invencién de 3~amino comparados con andlogos 3-hidroxi

similares.

TABLA 3. Dosis Protectora Mediana En Vivo (PDsg) en Ratones

Namero o Estructura del Organismo PD50 (mg/kg)
Compuesto
1 S. pyogenes 12
10 E. coli 72
5. pyogenes >100
r O

Xx

HyN

Ensayo de Antibacterianos con Resiastencia Cruzada

Los compuestos de la presente invencidén se ensayan contra un
surtido de organismos E. coli y S. aureus resistentes a la
ciprofloxacina descriptos abajo usando técnicas de
microtitulacién esténdar (Cohen, et al, Antimicrob. Agents

Chemother., 1985;28:766; Heifetz, et al, Antimicrob. Agents
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Chemother., 1974;6:124)., Los resultados de la evaluacién se

muestran en la Tabla 4 y se comparan con dos 3-

hidroxiquinazolin-2,4-dionas.

Orggnismos E. coli y S§. aureus

E. coli JL4: E. coli W3ll0 + Tol C- (cepa deficiente de bomba
Tol C con antecedente de E. coli W311(Q)

E. coli LLM-1: Isbégeno a E. coli JL4 con mutaclién DB7G (&cido
aspartico a glicina en la posicién 87) en la QRDR (regién de
determinacidén de resistencia a quinolina)

S. aureus UC-7b: Cepa de laboratorio sensible tipica (tipo
salvaje)

S. aureus 2552: Isdgeno a S. aureus UC-76, con bomba norA
reqgulada hacia arriba

S. aureus 2554: Iségeno a S. auvreus 2552, con mutaclén de
punto en la posicién B0 de la subunidad grlA

5. aureus 2558: Is6bgeno a S. aureus 2554, con mutacién de

punto en la posicién 84 de la subunidad gyrA



o3

376

TABLA 4. Actividades Antibacterianas contra Cepas Resistentes

a la Ciprofloxacina

Ndmero o Concentraciones Inhibidoras Minimas pg/ml
Estructura ) del
E.coli E.coli S.aureus S.aureus S.aureus S.aureus
Compuesto
JL4 LLM1 uc-76 2552 2554 2558
1 0,13 0,5 0,13 1 1 1
3 0,5 1 1 2 2 4
12 0,06_ 0,25 1 1 1 2
0,25 4 4 32 32 >64
r ~OH
(1]
Il'll il
0,5 2 .4 >64 >64 >61
) OH
"I- s,

Las imitaciones de quinolona provistos por esta invencién
muestran actividad gramnegativa y grampositiva. Los compuestos
también muestran inhibicién de 1la actividad/girasa de ADN
bacteriana. Los compuestos demuestran ﬁna actividad protectora
en vivo en ratones y no son altamente citotdxicos para las
células de mamiferos, indicando asi una selectividad para las

bacterias. Los compuestos de la Férmula I son entonces utilles
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para tratar y prevenir la enfermedad Yy el crecimiento
bacteriano en animales y superficies. Los compuestos pueden
aplicarse a superficies de madera y de metal, por ejemplo,
para eliminar el crecimiento bacteriano. Los compuestos pueden
adqinistrarse a animales tales como humanos, caballos, perros,

ovejas, Y ganado para prevenir y tratar infecciones

bacterianas.

Los compuestos de la presente invencién pueden prepararse y
administrarse en una amplia variedad de formas de dosificacidn
oral y parenteral para la administracién conveniente a los
animales. Por o tanto, los compuestos de la presente
invencién pueden administrarse por inyeccibn, es decir, en
forma 1Intravenosa, intramuscular, intracutdnea, subcutédnea,
intraduodenal, o intraperitoneal. También los compuestos de la
presente invencién pueden administrarse por inhalacién, por
ejemplo, intranasal. Ademds, los compuestos de la presente
invencién pueden administrarse en forma transdérmica. Sera
obvio para los expertos en el arte que las siguientes formas
de dosificacién pueden comprender como el componente activo,
un compuesto de la F6rmula I o una sal farmacéuticamnte
aceptable del compuesto de la Fbrmula—I correspondiente. Las
formulaciones tipicamente comprenden del 1% al 95% en peso del

cempuesto activo de 1la invencién. Los compuestos pueden

disolverse o suspenderse en liquidos, tales como etanol, y
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aplicarse a superficies de madera o de metal para prevenir y/c

eliminar el crecimiento bacteriano.

Para preparar composiciones farmacéuticas a partir de 1los
coqpuestos de la ﬁresente invencién, los portadores
farmacéuticamnte aceptables pueden ser sélidos o liquidos. Las
preparaciones en forma sélida incluyen polvos, tabletas,
capsulas, supositorios, y grdnulos dispersables. Un purtador
sdlido puede ser una o mas sustancias que también pueden
actuar como diluyentes, agentes saborizantes, ligantes,
conservantes, ‘agentes desintegradores de tabletas, o un

material encapsulante.

En los polvos, el portador es un sélido finamente dividido que

se mezcla con el componente activo finamente dividido.

En las tabletas, el componente activo se mezcla con el
portador que tiene las propiedades ligantes necesarias en
proporciones adecuadas y se compacta en la forma y tamafio

deseados.

Los polvos y tabletas preferentemente contienen del 5% al 70%
del compuesto activo. Los portadores adecuados son carbonato
de magnesio, estearato de magnesio, talco, azdcar, lactosa,

pectina, dextrina, almidén, gelatina, tragacanto,
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metilcelulosa, carboximetilcelulosa de sodio, una cera de bajo
punte de fusién, manteca de cacao, y similares. El término
“preparacién” incluye la formulacién del compuesto activo con
un material encapsulante como un portador que proporcionar una
cdpsula en la cual el componente activo con o© sin otros
portadores, esta rodeado por un portador, que por lo tanto
estd en asociacién con él. En forma similar, estdn incluidas
las tabletas. Las tabletas, polvos, cépsulas pueden usarse
como formas de dosificacién adlidas adecuadas para la
administracidén oral.

Para preparar supositorios, una cera de bajo punto de fusién,
tal como una mezcla de glicéridos de Acidos grasos o manteca
de cacao, se funde primero y el componente activo se dispersa
homogéneamente en ella, por ejemplo agitando. La mezcla
homogénea fundida 1luego se vierte en moldes de tamafo

conveniente, se la deja enfriar y por lo tanto solidificar.

Las preparaciones en forma liquida incluyen soluciones,
suspensiones, y emulsiones, por ejemplo, soluciones en agua o
propilenglicol. Para 1la inyeccién parenteral, se pueden

formular preparaciones liquidas en solucién en

polietilenglicol acuoso.
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Las soluciones acuosas adecuadas para ‘el use oral pueden
prepararse disolviendo el componente activo en agua vy
agregando agentes colorantes, saborizantes, estabilizadores y

espesantes adeduados segin se desee.

Las suspensiones acuosas adecuadas para uso oral pueden
hacerse dispersando el componente activo finamente dividido en
agua con un material viscoso, tal como gomas naturales o
sintéticas, resinas, metilcelulosa, carboximetilcelulosa de

sodio, y otros agentes de suspensién conocidos.

También estdn incluidas las preparaciones en forma sélida que
han de ser convertidas, poco antes de ser wusadas, en
preparaciones en forma liquida para administracién oral. Tales
formas liquidas incluyen soluciones, suspensiones, Yy
emulsiones. Estas preparaciones pueden contener, ademis del
componente activo, colorantes, saborizantes, estabilizadores,

tampones, edulcorantes artificiales y naturales, dispersantes,

espesantes, agentes solubilizantes, y similares.

La preparacién farmacéutica estid preferentemente en forma de
dosificacidén unitaria. En tal forma la.preparacién se divide
en dosis unitarlas que contienen cantidades apropiadas del
componente activo. La forma de dosificacién unitaria puede ser

una preparacién empaquetada, el paquete contiene cantidades
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discretas de la preparacién, tales como iabletas, cépsulas, y
polvos empaquetados en tubos o ampollas. También la forma de
dosificacién unitaria puede ser la propia capsula o tableta, o

puede ser el nimero apropiado de é&stas en forma empaquetada.

La cantidad del compuesto de la invencién de una preparacién
de dosis unitaria puede variarse o ajustarse de 0,1 mg a 100
mg, preferentemente de 0,5 mg a 100 mg, de acuerdo con la
aplicacién particular y la potencia del componente activo
determinada por el médico. La composicién puede contener

también, si se desea, otros agentes terapéuticos compatibles.

En el uso terapéutico como agentes para el tratamiento de
infecciones causadas por bacterias, los compuestos utilizados
en el método farmacéuéico de esta invencién se administran en
la dosificacién inicial de 0,01 mg a 500 mg/kg diarios. Se
prefiere una gama de dosificacién diaria de 0,01 mg a 100
mg/kg. Las dosificaciones, sin embargo, pueden variarse segun
los requerimientos del paciente, la gravedad de la condicién
gque se esta tratando, y el compuestoc particular que se esté
empleando. La determinacién de la dosificacién correcta para
una situacién particular estd dentro —de la pericia médica.
Generalmente, el tratamiento se inicia con dosls mis pequeilas

gue son menores gue la dosis éptima del compuesto. Luego, la

dosis se aumenta en pequefios incrementos hasta que se logra el
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efecto o6ptimo segin las circunstancias. Por conveniencia, 1l¢
dosificacidén diaria total puede dividirse y administrarse er

porcicnes durante el dia, si asi se desea.

Los siguientes ejemplos adicionales ilustran formulaclones

tipicas para su uso de acuerdo con la invencién.

EJEMPLO 37

1. Formulacién de Tabletas
Ingrediente Cantidad (mg)
Compuesto No. 10 50
Almidén de maiz (mezcla) 15
Almidén de malz (pasta) 5
Lactosa 50
Estearato de calcio 2
Fosfato de dicalcio T 28

150

El compuesto 10 se mezcla hasta lograr uniformidad con la
mezcla de almidén de maiz, lactosa, y fosfato de dicalcio., La
pasta de almidén de maiz se prepara come una pasta acuosa al
10% y se mezcla hasta lograr uniformiéad con la otra mezcla.
La granulacidén himeda se pasa a través de un tamiz de malla 8

estandar. Los grédnulos humedos se secan y luego se mezclan

hasta lograr uniformidad con el estearato de calcio y se
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prensan en una tableta. Tales tabletas se administran en forma

oral a pacientes que sufren infecciones bacterianas a razén de

una a cuatro veces por dia.

2. Formulacién de Céapsulas

Ingredientes Cantidad (mg)
Compuesto No. 25 120
Lactosa USP 150
Almidén 100
Estearato de magnesio S

- 150

Los ingredientes se mezclan hasta lograr uniformidad y se
empaguetan en una cépsula de gelatina blanda. Las cépsulas se
administran a razén de una a dos por dia a un paciente
infectado con Dbacterias resistentes a antibléticos de

quinolona disponibles comercialmente.

3. Preparacién Liquida

Ingrediente Cantidad

Compuesto No. 18 500 mg

Agua 1.000 mg
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El compuesto se disuelve en agua y la solucién se asperja
sobre superficies de madera y en instalaciones de duchas para

controlar y eliminar el crecimiento bacteriano.

La invencién y la forma y proceso para fabricarla y usarla,
son conocidas en el arte en términos completos, claros,
concisos y precisos gque permiten a cualquier persona
conocedora del arte a quien corresponda, fabricarla y usarla.
Se ha de entender que se han descripto realizaciones
preferidas de la presente invencién y que se pueden hacer
modificaciones en ella sin apartarse del espiritu o alcance de
la presente invencién que se expone en las reivindicaciones.
Para sefalar particularmente Y relvindicar en forma
distinguible el objeto considerado como la 1nvencién, las
siguientes reivindicaclones concluyen esta memoria

descriptiva.
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REIVINDICACIONES
Habiendo descripto y determinado la naturaleza y alcance de la
pPresente invencién y la manera en que la misma ha de ser
llevada a la préctica, se declara que lo que reivindica como

invencién y de propiedad exclusiva es:

1. Un compuesto de la Férmula I

Rs O ¢
XL .
R KN

Ry R,
0 una sal farmacéuticamente aceptable de ellos en donde:
R1 ¥ R3 independientemente son H,
alquilo y alquilo sustituido de C;-C;j,
alquenilo y alquenilo sustituido de C;-C;a,
alquinilé y alquinilo sustituido de C;-C,2,
clcloalquilo y cicloalquilo sustituido de Ci3-C,;,,
arilo y arilo sustituido,
heterociclico y heterociclico sustituido,
o hetercarilo y heterocarilo sustituido:
Rs, R¢ y Rp independientemente son H,
(O)nalquilo de Cj-Ci2, y alquilo sustituido;
(O)nalquenilo de C;-Ci2 y alquenilo sustituido;
(O)palquinilo de Cz;-C,2 y alguinilo sustituido;

en donde n es 0 o 1,
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halo,

NO2,

CN,

NR’R”;

R’ y R” independientemente son H,

alquilo y alquilo sustituido de C;-C;3, )

alquenilo y alquenilo sustituido de Cz-Cj2,

alquinilo y alquinilo sustituido de'cz-cu,

CO-alquilo de C,~C;2 y alquilo sustituido,

o R’ y R” tomados junto con el nitrédgeno al cual estan unidos
forman un anillo de 3 a 7 miembros que contiene de 1 a 3
hetercatomos seleccicnados de N, O y S, dicho anillo es no

sustituido o sustituido con hasta 4 grupos sustituyentes;

Ry y Rg pueden ser tomados junto con los Atomos a los cuales
estdn unidos para formar un anillo ciclico que tiene de 1 a 3
hetercAtomos seleccionades de N, O y S y optativamente

sustituidos por R’ y R%;

es hidrégeno,

alquilo y alquilo sustituido de C;-Cia,
alquenilo y alquenilo sustituido de C;-Ciz,
alquinilo y alquinilo sustituido de C;-Ci3,

halo;

NO,,
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CN,

NR’R",

COOR’,

arilo,

arlilo fusionado,

heterociclico,

heterociclico biciclico, o

espiro heterociclico

en donde todos los grupos del anillo pueden ser sustituidos; y
J y K independientemente son C o N, siempre que cuando J o K

es N, Rg 0 Ry esté ausente en esa posiciédn.

2. Un compuesto de la Férmula II

Lo "

Rg Ry
o0 una sal farmacéuticamente aceptable de ellos,
en donde:
Ry ¥ R3 independ;entemente son H,
alquilo y alquilo sustituido de C;-Ciz,
alquenilo y alquenilo sustituido de C;-C;z,
alquinilo y alquinilo sustituido de C;-Ci2,

cicloalquilo y cicloalquilo sustituido de C3-C;a2,

arilo y arilo sustituido,
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heterociclicc y heterociclico ;ustituido,‘
o heteroarilo y heterocarile sustituido;
Rs ¥ Ry independientemente son H,

(O)palquilo de Cy-Cyz, y alquilo sustituildo;

(O)aalquenilo de Cz-Cji2 Yy alquenilo sustituido;

(O)nalquinilo de C;~Ciz y alquinilo sustituido;
en donde n es 0 o 1,
halo,
NOz,
CN,
" NR'R”;
es hidrégeno,
alquilo y alquilo sustituido de C;-Cja,
algquenilo y algquenile sustituido de Ci2-C;2,
alquinilo y alquinilo sustituido de 'Ca-Cya,
halo,
NO32,
CN,
NR’R”,
COOR’,
arilo,
arileo fusionado,
neterociclico,
heterociclico biciclico, o

aspirc heterociclico



%30\\

en donde todos los grupos del anilleo puedén ser sustituidos.

c:) Un compuesto de la F&rmula IIX

m

en donde

Rz es H,

alquilo y alquilo sustituido de C;-C,3,
alquenilo y alqt.;enilo sustituido de C;-Ci3,
alquinilo y alquinilc sustituido de C;-C;a,
cicleoalquilo y cicloalquilo sustituido de C3-C,2,
arilo y arilo sustituido,

heterociclico y heterociclico sustituido,

o heterocarilo y heteroarilo sustituido;

R¢ es H,

{(O)palquilo de C;-Ci2, y alquileo sustituido;
(O)nalquenilc de C;-C;2 y alquenilo sustituido;
(O)palquinilo de C;~Ci;2 vy alquinilo sustituildo;
en donde n es 0 o 1,

halo,

NO2,

CN'
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NR’R”; -
s hidrégeno,

alquilo y alquilo sustituido de C,-C,a,

alquenilo y alquenilo sustituido de C;=Cia,

alquinilo y alquinilo sustituido de C;-C;a,

halo,

NO2,

CN,

NR'R"”,

COOR’,

arilo, *

arilo fusionado,

heterociclico,

heterociclico biciclico,. o

espiro heterociclico

en donde todos los grupos del gnillo pueden ser sustituidos; y

R’ es H,

alquilo y alquilo sustituido de C;-C;az,

alquenilo y alquenilo sustituido de C;-C;2,

alquinilo y alquinilo sustituido de C;-C;2,

CO-alquilo de C;-C;2 ¥ alquilo sustituido.
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(E} Un compuesto de la Férmula IV

R
6 S _NHR,
P v

RS I
R

o una sal farmacéuticamente aceptable de ellos,
en donde:

Ri1 ¥ Ry independientemente son H,

alquilo y alquilo sustituido de C;-C,a,

alquenilo y alquenilo sustituido de C3-Cij,
alquinilo y alq;inilo sustituido de C2~Cia,
cicloalquilo y cicloalquilo sustituido de C;-C;3,
arilo y arilo sustituido,

heterociclico y heterociclico sustituido,

o hetercarilo y heteroarilo sustituildo;

R¢ es H, |

(O)nalquilo de C;-C;3, y alquilo sustituido;
{(O)salguenilo de C3;-C;; y alquenilo sustituido:
(O)palquinilo de Cp-C;2 y alquinilo sustituido;
en donde n es 0 o 1,
halo,

NO2,

CN,

NR’ R :
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s hidrdégeno,

alquilo y alquilo sustituido de C;-Cja,

alquenilo y alquenilo sustituido de Cz-Ciz,

alquinilo y alquinilo sustituido de C;~C;s,

halo,

Noz.'

CN,

NR’R”,

COOR’,

arilo,

arilo fusionado;

heterociclico,

heterociclico biciclico, o

espiro heterociclico

en donde todos los grupos del anillo pueden ser sustituidos;

R’ y R” independientemente son H,

alquilo y alquilo sustituido de C;-Cz,

alguenilo y alquenilo sustituido de C3-C;a,

alquinilo y alquinilo sustituigo de Cz-Cia,

CO-alquilo de C;-C;2 y alquilo sustituido,

o R’ y R” tomados junto con el nitrdédgeno al cual estin unidos
forman un anillo de 3 a 7 miembros éue contiene de 1 a 3
heterodtomos seleccionados de N, O y S, dicho anillo es no

sustituido o sustituido con hasta 4 grupos sustituyentes.
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c;l Un compuesto de la la Férmula V

Rg R,

v

o una sal farmacéuticamente aceptable de ellos,
en donde:

Ry v R; independientemente son H,

alquilo y alquilo sustituido de C;-C,2,
algquenilo y alquenilo sustituido de C,-C)2,
alquinilo y alqiinilo sustituido de C;—Cia,
cicloalquilo y cicloalquilo sustituido de C3-C;3,
arilo y arilo sustituido,

heterociclico y heterociclico sustituido,

o heteroarilo y heteroarilo sustituido:;

R¢ ¥ Ry independientemente son H,

(O)nalquilo de C,-Cj3, Y alguilo sustituido;
(O)nalquenilo de C3-C;z; y alquenilo sustituido;
{(O)palquinilo de C3-C;2 y alquinilo sustituido;
en donde n es 0 o 1,

halo,

NO2,

CN,

NR’R”;

R’ y R” independientemente son H,
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alquilo y alquilo sustituido de C;-Cia,
alquenilo y alquenilo sustituido de C3-Cia,
algquinilo y alquinilo sustituido de Cz-C,a,

CO-alquilo de C;-C;; y alquilo sustituido,

@R' Y R” tomados junto con el nitrégeno al cual estdn unidos

forman un anillo de 3 a 7 miembros que contiene de 1 a 3

heteroatomos seleccionados de N, O y S, dicho anillo

sustituido o sustituido con hasta 4 grupos sustituyentes.

@ Un compuesto de la Férmula VI

Rg
R LA Vi

[ J
R RI

o una sal farmacéuticamente aceptable de ellos,
en donde:

Ry ¥ Ry independientemente son H,

alquilo y alquilo sustituido de C;-Ca,

alquenilo y alquenilo sustituido de Cz-Cia,
alquinilo y alquinilo sustituido de C;-Cia,
cicloalquilo y cicloalquilo sustituido d? C3—Ca2,
arllo y arilo sustituido,

heterociclico y heterociclico sustituido,

o heterocarilo y heteroarilo sustituido;

Rg es H,

€3 no
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(O)nalquilo de C;-Ciz, y alquilo sustituido;
{O)nalquenilo de C»-C;; y alquenilo sustituido;
(O)aalquinilo de Ca-C;2 vy alquinilo sustituido;

en donde n es 0 o 1,

halo,

NO2,

CN,

NR’R”;

R’ y R” independientemente son H,

alquilo y alquilo sustituido de C;~C;a,

alquenilo y alquenilo sustituido de C;-C;a,

alquinilo y alquinilo sustituido de C;-Cia,

CO-alquilo de C;-Cj2 y alquilo sustltuido,
@R' y R” tomados junto con el nitrégeno al cual estan
forman un anillo de 3 a 7 miembros que contiene de

heterodtomos seleccionados de N, O y S, dicho anillo

sustituido o sustituldo con hasta 4 grupos sustituyentes.

{

@Un compuesto de la Férmula VII

)1 N
= NAO VII

unidos

l1 a 3

€3 no



-

© una sal farmacéuticamehte aceptable de éllos,
en donde:

Ry ¥ Ri independientemente Son H,

alquilo y alquilo sustituido de C;-~C,3,
alquenilo y alquenilo sustituido de Cz-C;a,
alquinilo y alquinilo sustituido de C;-C,3,
cicloalquilo y cicloalquilo sustituido de C3-C;a,
arilo y arilo sustituido,

heterociclico y heterociclico sustituido,
o heteroarilo y heterocarilo sustituido;

Ry es hidrégeno,

alquilo y alquilo sustituido de C;-Cia,
alquenilo y alquenilo sustituido de C;-C;z,
alquinilo y alquinilo sustituido de C;-C;3,
halo,

NO2,

CN,

NR'R”,

CQOR’,

arilo,

arilo fusionado,

heterociclico,

heterociclico biciclico, o©

espiro heterociclico
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en donde todos los grupos del anillo puedén ser sustituidos; y
Ry es H,

(O)palquilo de C;~C;2, y alquilo sustituido;

(O)nalquenilo de C;-C;» y alquenilo sustituido;

(O)nalquinilo de Cp;-Ci2 y alquinilo sustituido;

en donde n es 0 o 1,

halo,

NO2,

CN,

NR’R”;

en donde R’ y R” independientemente son H,

algquilo y alquilo sustituido de C;-C;a,

alquenilo y alquenilo sustituido de Cz-Cia,

alquinilo y alquinilo sustituido de C;-Cja,

CO-alquilo de C,-C;z y alquilo sustituido,

o R’ y R” tomados junto con el nitrdégeno al cual estidn unidos
forman un anillo de 3 a 7 miembros que contiene de 1 a 3
hetercdtomos seleccionados de N, O y S, dicho anillo es no

sustituido o sustituido con hasta 4 grupos sustituyentes;

Ry y Ry pueden ser tomados junto con los &tomos a los cuales
estdn unidos para formar un anillo ciclico que tiene de 1 a 3
heterodtomos seleccionados de N, O y S y optativamente

sustituidos por R’ y R”;
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R? es hidrégeno,

alquilo y alquilo sustituido de C;-Cig,
alquenilo y alquenilo sustituido de C;-C,3,
alquinilo y alguinilo sustituido de C;-C;3,
halo,

Noz;

CN,

NR’'R”,

COOR’,

arilo,

arilo fusionado;,

heterociclico,

heterociclico biciclico, o

espiro heterociclico

en donde todos los grupos del anillo pueden ser sustituidos; y

J y K independientemente son C o N, siempre que cuando J o K

es N, R¢ o Rg esté ausente en esa posiciédn.

(3?. Un compuesto de la reivindicacién 1, q§£ggge£i;qq9_porque Ry

se selecciona-de:
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(E) Un compuesto de la reivindicacié 8, caracterizado porque[:]
es pirrolidinilo, pirrolidinile sustituido, plperazinilo,
piperazinilo sustituido, piperidinilo o piperidinilo

sustituido.
10. Un compuesto seleccionado de:

3-Amino—7-(3-aminometilpirrolidin—1—il)-8—cloro-1-ciclopropil-
6~fluoro-1H~quinazolin-2, 4-diona;
3-Amino-8-cloro-l-ciclopropil-6-fluoro~7-piperazin-1-il-1H-
quinazolin-2,4-diona:;
3-Amino-7-[3-{(aminometil)-3-metilpirrolidin-1-il]-B8-cloro-1-~
ciclopropi1-6—f1uoro-1H-quiﬁazolin-2,4-diona;
3-Amino-7-(6-amino-3-aza-biciclo{3.1.0}hex-3-il)-8-cloro-1-
ciclopropil-6-fluoro-1H-quinazolin-2,4-diona;
3-Amino-7-({(S)})-3-N-metilaminopirrolidin-1-il)-8-cloro-~1-
ciclopropil~6-fluoro-lH-quinazolin-2, 4~diona;
3-Amino-7-{(S)-3-aminopirrolidin-l1-il)-B8-cloro-(2, 4~
difluoroanilino)-6-fluoro-1H~-quinazolin-2, 4-diona;

3-Amino-7-[ (S)-3-aminopirrolidin-1-il]-1~ciclopropilamino-6, 8-
difluoro-l1H-quinazolin-2, 4-diona;
3—Amino-7—[(S)-3—aminopirrolidin—1—il]—1:ciclopropilamino-5,B-
difluoro~lH~quinazolin-2,4-diona;
3-Amino-7-{(S)-3-aminopirrolidin-1-il)-l-ciclopropil-5, 6,8~

trifluoro-1H-quinazolin~2, 4-diona;
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3—Amino—7—(3-aminopirrolidin-1—il)—8—clor6-l—ciclopropil-ﬁ—
fluoro-1H~quinazolin-2, 4—-diona;
7-((S)-3-Aminopirrolidin~-1-il)-1l-ciclopropil~3, 5-diamino-6, 8-
difluoro-lH~quinazolin-2,4-diona;
3-Amino-7-(3-hildroximetilpirrolidin-1-il)-8-cloro-1-
ciclopropil-6-fluoro-lH-quinazolin-2,4-diona;
3-Amino-7-(3-aminoetilpirrolidin-1-il)-8-cloro-l-ciclopropil-
6-fluoro~1H-quinazolin-2,4-diona;
3-Amino-7-((S)-7-amino-5-azaespiro[2.4]hept-5-il}-8-cloro-1-
ciclopropil-6-fluoro-1H-quinazolin-2, {-dic¢na:

3-Amino-7-[ (R)-3-{l-amino-1-metiletil)pirrolidin-1-il]-8-
cloro-l-ciclopropil-6-fluoro-lH-quinazolin-2,4-diona;
3~-Amino-7-{3-aminometilpirrolidin-1-il)-l1-ciclopropil-6-
fluoro-1lH-quinazolin-2, 4-diona;

3-Amino~7~- (pirrolidin-1-il)-8-cloro-l-ciclopropil-6-fluoro-1H-
quinazolin-2,4-diona;
3-Amino-7-(3-aminopirrolidin-1-il)-8-cloro-6-fluoro-1-
isopropi1-1H-quinazolin-2,4—di;na;
3—Amino—7-(3-aminopirroiidin-1—il}—l-sec—butil—B-cloro-G—
fluoro-lH-quinazolin-2, 4-diona;
3-Amino-7-[3~-aminopirrolidin-1-il]-l-ciclopropil-6-fluoro-8-
metoxi-l1H-quinazolin-2, 4-diona; —
3-Amino-7-[3-aminopirrolidin-1-11)-8-cloro-1-ciclobutilamino-

6-fluoro-1H-quinazolin-2, 4-diona;
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3-Amino-7-(3-aminopirrolidin-1-il)-1-ciclopropil-8-fluoro-1H-
quinazolin-2, {-diona;
3-Amino-7-(3-aminopirrolidin-1-il)-6-cloro-1~ciclopropil-8-
fluoro—lH—quinazolin—z,4—diona;.
3~Amino-7-((S)-3-aminopirrolidin~-1-il)-1-ciclopropilmetil-8-
fluQro—lH—quinazolin-Z,4-§iona;

3-Amino-7-[ (R)-3- (1-amino-1-metiletil)pirrolidin-1-il]-1-
ciclopropilmetil-8-fluoro~1H~quinazolin-2,4-diona;
3-Amino-7-((S)-3-aminopirrolidin-l1-il)~l-etil-8-fluoro-1H-
quinazolin-2, 4-diona;
3-Amino-l-etil-6-fluoro-7-[(R)-3-(i-amino-l-metiletil)-
pirrolidin-1-il]-1HB-quinazolin-2,4-diona;
3-Amino-7-((S)-3-aminopirrolidin-1-il)-l-ciclopropil-6é-£fluoro-
lH-quinazolin-2, 4-diona;

3~-Amino-7- (3-aminopirrolidin-1-il)-1-ciclopropil~6~fluoro-8-
metil-1H-quinazolin-2,4-diona;
3-Amino-7-{3-aminometilpirrolidin-1-il)-1-ciclopropil-6-
fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-aminopirrolidin-1-il)-1-ciclopropil-8-fluoro-6-
metoxi-lH-quinazolin-2, 4-dlona;
3-Amino-7-(3-aminometilpirrolidin-1-il)-1~ciclopropil-6-
fluoro—B-metoxi—lH-quinazolin-2,4-diona;—
3-Amino-7-(3-aminopirrolidin-1-il)-1l-ciclopropil-8-etoxi-6-

fluoro~lH-quinazolin-2, 4-diona;
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3—Amino—7—(3—aminopirrolidin-1—il)—1—ciclobropil—6—f1uoro-2,4-
dioxo-1,2,3,4-tetrahidroquinazolin-8-carbonitrilo;
3-Amino-8-cloro-l-ciclopropil-6-fluoro-7-(3-{1,2,3-triazol]-1-
il-pirrolidin-1-il)-1lH-quinazolin-2,4-diona;

3-Amino-7-{ (S)-3-((R)-1-aminocetil)pirrolidin-1-1i1)-1-
ciclopropil-6~fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-[(S)-3-{{S)-l-aminoetil)pirrolidin-1-il1]-1-
ciclopropil-6-flucoro-8-metoxi-l1H~quinazolin-2, 4-diona;
3-Amino-7-[(S)-3-((S)-l-aminoetil)pirrolidin-1-ilj-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4-diona;
3—Amino—7—[(S}—3—((S)—1—aminoetil)pirrolidin—l—il]-1-
ciclopropil-6-fluoro-8-metil-iH-quinazolin-2, 4-diona;
5-Amino-9-((S)-3-aminopirrolidin-1-il)-8-fluoro-3-metil-2, 3~
dihidro-l1-oxa-3a, 5-diazafenalen-4, 6-diona;

5-Amino-9-[ (R)-3-((S)-1l-aminoetil)pirrolidin-1-il])-8-fluoro-3-
metil-2,3-dihidro-l~oxa-3a, 5-diazafenalen-4, 6-diona;
2-Amino-8-(({S)-3—-aminopirrolidin-1-il)-9-fluoro-5-metil-6, 7-
dihidro-5H-pirido[3,2,1-ij]quinazolin-1, 3-diona;

2-Amino-B~[ (R})~-3-((S)-1l-aminoetil)pirrolidin-1-il]-9-fluoro-5-
metil-6, 7-dihidro-5H-pirido(3,2,1-1jlquinazolin-1, 3-diona;
3—Amino—7—((S)—3-aminopirroliéin-1-il)—1—ciclopropil-6—f1uoro-
1H-pirido[2,3-d}pirimidin-2,4-diona; —

3-Amino-7- (6-amino-3-azabiciclo[3.1.0)hex-3-il)-1-ciclopropil-

6-fluoro-1H-pirido[2,3-d]pirimidin-2,4-diona;
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3-Amino-7-(3-aminoetil-3-metilpirrolidin-1-11)-1-ciclopropil-
6~fluoro-l1H-pirido[2, 3-d]pirimidin-2,4-diona;
3-Amino-l1l-ciclopropil-6-fluoro-7-(octahidropirrolo(3, 4-
clpiridin-2-il)-1H-pirido[2,3-d]pirimidin-2,4-diona;
S—Qmino—l—ciclopropil—6—f1uoro—7-(octahidropirrolo[3,4—
blpiridin=-2-il)-1H-pirido{2,3-d]pirimidin-2,4-diona;
3-Amino-7-[{R)-3-(l-amino~l-metiletil)pirrolidin-1-il]-1-
ciclopropil-6-fluoro-lH-pirido(2,3-d]pirimidin-2,4-diona;
3-Amino-7-({3-aminometilpiperidin-1-il)-l-ciclopropil-6~-fluoro-
1H-pirido(2,3-d]pirimidin-2, 4-diona;
trans-3-Amino-7=(3-aminometil-4;trifluorometilpirrolidin-l-
il)-1l-ciclopropil=-6~fluoro-1lH-pirido[2, 3-d)pirimidin-2,4-
diona;
3-Amino-l-ciclopropil-6-fluoro-7-[{R)-3-((R)-1-metilamino-
etil)pirrolidin-1-il]-1H-pirido([2, 3-d]pirimidin-2,4-diona;
3-Amino-7-[ (R)-3-((S)-1l-aminoetil)pirrolidin-1-il)-1-
ciclopropil-6-fluoro-1H-pirido(2,3-d)pirimidin~2,4-diona;
3—Amino—7—[3-(l—aminopropil)pirrolidin—l—il]-1-ciclopropil—6—
fluoro-8-metil-l1H-quinazolin-2, 4-diona;
3-Amino-l~ciclopropil-6-fluoro-8-metil-7-[(R)=-3-((S)-1-~
metilaminoetil)pirrolidin-1-il]-1H-quinazolin-2,4-diona;
3-Amino-7-[7—(1—aminoetil)-5-azaespiro[é.4]hept-5-il]-1—

ciclopropil-é-fluoro-1H-quinazolin-2,4-diona;
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Amida del é&cido 1—(3—amino—8—cloro—l-cicIopropil-G—fluoro—Z,4-
dioxo-1,2,3,4-tetrahidroquinazolin-7-il)piperidin-3-
carboxilico;
3-Amino-([7-trans-3-aminometil-4-trifluorometilpirrolidin-1-
il1—8—cloro—1—ciclopropil-6—fluoro—1H-quinazolin—z,4-diona:
3-Amino-B-cloro-l-ciclopropil-6-fluoro-7-{3-[(2,2,2-trifluoro-
etlilamino)metil]pirreolidin-1-il}-1H-quinazolin-2, 4-diona:
3-Amino-8-cloro-l-ciclopropil-6-fluoro-7-(5-metilhexahidro-
plrrolo[3,4-c]pirrol-2-il)-1H-quinazolin-2, 4-diona;
3-amino-8-cloro-l-ciclopropil-7-(2, 7-dlazaespiro(4.4]non-2-
il)=-6-~fluoro-1H*quinazolin-2, 4~diona;
3-Amino-7-{3-aminocetil-3-bencilpirrolidin-1~il)-8-cloro-1-
ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-[(R)-3-((S)~-l-aminocetil)pirroldin-1~-il})-8-cloro-1-
ciclopropil-6-~fluoro-1H-quinazolin-2, 4-diona:
3—Amino—8-cloro—1—ciclopropil-6-f1;oro—7-(3—hidroxiimin6—'
pirrolidin-1-il)-1H-quinazolin-2,4-diona;
3-Amino-7-([trans-3-amino-4-trifluorometilpirrolidin-1-il1}-8-
cloro-1l-ciclopropil-6-fluoro-l1H-quinazolin-2, 4-diona;
3—Amino-8-cloro—1-ciclopropi1-G-fluoro—T-[(R)-3-($)-1—
metilamincetil)pirrolidin-1-il]-1H-quinazolin-2,4-cdiona;
3—Amino—7—(trans—3-amino-4-fenilpirroli&in-l-il)-8—cloro-1—
ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-[trans-3-amino-4- (4-hidroxifenil)pirrolidin-1-i1]-8-

cloro-l-ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
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N-[1-(3-Amino-8~cloro-1-ciclopropil-6-fluoro-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-~7-il)pirrolidin-3-

ilmetil ]metanosulfonamida;

3-Amino-7- (3-aminometilpiperidin-1-il)-8-cloro-l-ciclopropil-
G-fluoro-lH—quinazolin-Z,4—diona:
3-Amino-8-cloro-l-ciclopropil-6-fluoro-7-[3- (isopropilamino-
metil)pirrolidin-1-il]-1H-quinazolin-2,4-~diona;

3-Amino-7- (3-aminometilpirrolidin-1-il)-6,8-dicloro-1-
ciclopropil-1H-quinazolin-2,4-diona;
N-~[1-{3-Amino-8-cloro-l-ciclopropil~6-fluoro-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-
ilmetil]metanoslfonamida;
3-Amino-7-[{R)-3-(S)-{(l-aminoetil)pirrolidin-1~-1l1]-1-~
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4-diona;
3-Amino-7-[ (R) -3-{l-amino-l-metiletil)pirrolidin-1-il)-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4-diona;
3-Amino-7-[3-(l-amincetil)-3-metoxipirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4-diona;
3-Amino~7-[3-(l-aminoetil)-3-fluoropirrelidin-1-il]-1-
ciclopropil=-6-fluoro-8-metoxi-lH-quinazolin-2, 4-diona;
3-Amino-7-(3-aminopirrolidin-1-il)-1-ciclopropil-6-fluoro-5-
metil-1H-quinazolin-2, 4-diona:; -
3-Amino-7-{(R)-3-(S)-(l-aminoetil)pirrolidin-1-il)-1~

ciclopropil-6-fluoro~5-metil-1H-quinazolin-2, 4-diona;
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3-Amino-7- (3-aminometil-3-metoximetilpirrolidin-1-il)-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4~diona;
3-Amino-7~(3-aminometil-3-fluorometilpirrolidin-1-il)-1-
ciclopropil-6-fluoro-l1H-quinazolin-2, 4-diona;
3-Amino-7-(trans-3-aminometil-4-trifluorometilpirrolidin~-1-
il)-l-ciclopropil-6-fluoro-8-metoxi-~1lH-quinazolin-2, 4-diona:
3-Amino-7-[3-(l-aminometil)piperidin-1-il}-l1-ciclopropil-6-
fluoro-8-metoxi-lH-quinazolin-1,4-diona;

3-Amino-7-[3- (aminoetil)piperidin-1-il]-1l-ciclopropil-6-
fluoro-8-metil-1H-quinazolin-2,4-diona;
3-Amino-7-[4-(l1-aminoetil) -3, 3-dimetilpirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metoxi-lH-quinazolin-2, 4{-diona;
3-Amino-7-[4-{l-aminoetil) -3, 3-dimetilpirrolidin-1-il}-1-
ciclopropil-6-fluoro-8-metil~l1H~-quinazolin-2, 4-diona;
3-Amino-7-(3-amino-3-fenilpirreolidin-1-il)-l1-ciclopropil-6-
fluoro-B8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-[3-(l-aminocetil) ~4-metilpirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4{-dicna;
3-Amino-7-(3-aminometil-3-fenilpirrolidin-1-11)-1-ciclopropil-
6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-(7-aminometil-5-azaespiro{2,4]hept-5-il)-1-
ciclopropil—6-fluoro—a—metil—lH—quinazoiin-Z,4—diona:
3-Amino-7-{7-aminometil-5-azaespirof2,4)hept-5-il)-1-

ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;

©
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3-Amino-7-(3-aminometil—3—hidroxipirrolidih—l—il)—1-
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-aminometilpiperidin-1-il)-1-ciclopropil-6-fluoro-
B—metil-lH—quinazolin—Z,4-diona;
3—Qmino—7—(3—amino—4-metoxipirrolidin—l-il)—1—ciclopropi1-6—
fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-amino-4-metoxipirrolidin-1-il)~l-ciclopropil-6-
fluoro-8-metoxi~l1H-quinazolin-2, 4-diona;
3-Amino-7-(3-amino-4-fluoropirrolidin-1-il)-1-ciclopropil-6-
fluoro-8-metoxi-1H-quinazolin-2, {-diona;
3-Amino-7-{3-aminometil-3-metilpirrolidin-1-il)-l-ciclopropil~
6-fluoro-8-metil-1H-quinazolin-2, 4~diona;
3-Aamino-7-((R)=3-(-((S)-l-aminoetil)pirrolidin-1-il]-1-
clclopropil-8-etil-6-fluoro-1H-quinazolin-2,4-diona;
Trifluoroacetato del é;ido 1-{3-amino-1-ciclopropil-6-fluoro-
B-metoxi-2, 4-dioxo-1,2,3,4-tetrahidroquinazolin-7-
il)pirrolidin-3-carboxilico;

Trifluorocacetato del acido 1-¢3-amino-l-ciclopropil-6-fluoro-
8-metil-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-
il)pirrolidin-3-carboxilico;
3-Amino—7—{1-aminomet1143—azabiciclo[3.1.0]hex—3—il)-1—
ciclopropil—G—fluoro-B—metoxi-1H—quinaz;1in-2,4-diona:
3-Amino-7-(l-aminometil-3-azabiciclo[3.1.0}hex-3-il)-1-

ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
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3-Amino-7-[(S)-3-((R) -l-aminoetil)pirrolidin-1-il]-1-
ciclopropil-6~fluoro-8-metoxi~-1lH-quinazolin-2, 4d-diona;
3-Amino-7[(S)-3-((R)-1-aminoetil)pirrolidin~-1-i1]-1-
ciclopropil—6—fluoro—B—metii-lH-quinazolin-Z,4—diona;
3-amino—1—ciclopropil—6—f1uoro-B-metil—T-
(octahidropirrolo[3,4-b]piridin-6-il)-1H-quinazolin-2, 4-diona;
3-Amino-7-(trans-3-aminometil-4-metilpirrolidin-1-il)-8-cloro-
l-ciclopropil-6-fluoro-l1H-gquinazolin-2,4-diona;

3-Amino-7- (trans-3~aminometil-4-metilpirrolidin-1-11)-1-
ciclopropil-6-flucro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino~7- (trans-3-aminometil-4-metilpirrolidin-1i-il)-1-
ciclopropil-6~fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-(trans-3-amino-4-metilpirolidin-1-il)-1-ciclopropil-
6-fluoro-8-metoxi~-l1H-quinazolin-2, 4-diona;
3-Amino-7-(3-aminometilmorfolin-l-ilj-l-ciclopropil-6-fluoro-
8-metoxi-1H-quinazolin-2,4-diona;
3-amino~7-(3~aminometilpiperidin-1-il)-l1-ciclopropil-6~fluoro-
8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-[3-(l1-aminocetil)-4-metilpirrolidin-1-il}-1-
ciclopropil-6-fluoro-8-metoxi~lH-quinazolin-2, 4-diona;
3-Amino-7-(3-amino-3~fenilpirrolidin-1-il)-8-cloro-1-
ciclopropil—G—fluoro-lH—quinazolin—Z,4-;iona;
3-Amino-7-(3-amino-3~metilpirrolidin-1-il)-1-ciclopropil-6-

fluoro-8-metil-1H-quinazolin-2, 4-diona;
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3-Amino-l-ciclopropil-6-fluoro-8-metil-7-pirrolidin-1-il-1H-
quinazolin-2,4-diona;
3-Amino-l-ciclopropil-6-fluoro-8-metoxi-7-pirrolidin-1-il-1H-
quinazolin-2,4-diona;
3—§mino-1—ciclopropil—ﬁ-fluoro—?—[3—(l-hidroxi-l—metiletil)-
pirrolidin-1-il]-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-l-ciclopropil-6-fluoro-7-[3-(1-hidroxi-l-metiletil) -~
pirrolidin—l-il]—8-metéxi—lH—quinazolin-Z,4—diona:
3-Amino-l-ciclopropil-6-fluoro-5-metil-7-[ (R)=3-((S)~-1-
metilaminoetil)pirrolidin-1~il}-1H-quinazolin-2, 4-diona;
(S)=-1-[(R)-1-({3~Amino-l-ciclopropll~-7-[3-(1-
etilaminoetil)pirrolidin-1-il)}-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;

3-Amino-l-ciclopropil-7-[ (R)-3-((S)-1-
etilaminoetil})pirrolidin~-1-~il]-6-fluoro-8-metil-l1H-quinazolin-
2,4-diona;

3-Amino~7- (6-amino-l-metil-3-azabiciclo[3.2.0]hept-3-11)-1-
ciclopropil-6-fluoro-8-metoxi-l1H-quinazolin~2,4-diona;
3—Amino—7-(4—aminometi;piperidin—l—il)—1—ciclopropil—6-f1uoro-
e-metoxi—lﬂ—quinazolinTZ,4—diona;
3-Amino-7-(3-aminometilazetidin-1-il)-l-ciclopropil-6-fluoro-
8-metoxi-lH-quinazolin-2,4-diona; _
cis-3-Amino-7-(3-aminometil-4~fluoropirrolidin-1-il)-1-

ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
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trans-3-Amino-7- (3-aminometil-4-fluoropirrolidin-1-il)-1-
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2,4-diona;
3~-Amino-7-(l-amino-5-azaespiro[2.4]hept-5~il)~1~ciclopropil-6-
fluoro-8-metoxi-l1HB-quinazolin-2,4-diona;
3-§mino-7-(3—aminometiloctahidroisoindol—z-i1)-1-ciclopropi1—
6-fluoro-8-metoxi-1H-quinazolin-2, 4§-diona;
3-Amino-7-(3-aminometiloctahidroisoindol-2-il)~1l-ciclopropil-
6-fluoro-8-metil-1H-quinazolin-2, 4-diona;

3-Amino-7-[ (R)-3-((S)-1-aminoetilpirrclidin-1-il]-1-
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2,4-diona;
3-Amino-7- (6-amino-3-azabiciclo[3.1.0]hex-3-il)~-1-ciclopropil-
6~-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-[{3-(1-amino-1l-metiletil)pirrolidin-1-i1]-1-
ciclopropil-6-fluoro-8-metoxi-lH-quinazolin-2,4-diona;
3-Amino-l-ciclopropil-6-fluoro-7-[3-
(isopropilaminometil)pirrolid%p-l—il]—a-metoxi-lﬁ—quinazolin—
2,4-diona;
3-Amino-l-ciclopropil-é6-fluoro-8-metoxi-7-{(4aS,7as)-
octahidropirrolo[3,4-b]piridin-6-il-1H-quinazolin-2, 4~-diona;
3-Amino-7-(3-amino-4-fluorometilpirrolidin-1-il1)-1-
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2,4-diona;
3—Amino-7-(3—aminometil—3—metilopirroliéin-l—il)-1—
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2,4-diona;
3-Amino-7- (4~-aminopiperidin-1-il)-1-ciclopropil-6-fluoro-8-

metoxi-1H-quinazolin-2,4-diona;



&

3-Amino—7-(3-aminopiperidin-1-il)-1—cicloﬁropil-6-fluoro-8—
metoxi-lH-quinazolin-2, 4-diona;
3-Amino-1-ciclopropil-6-fluoro-8-metoxi-7-[(R)~-3-((S)-1~
metilaminoetil)pirrolidin-1-il)-1H-quinazolin-2,4-diona;
3-3mino—7—(3—aminoazetidin—1-i})—1—ciclopropil-G—fluoro-B—
metoxi-lH-quinazolin-2,4-diona;

3-Amino-7-[ (3R,4S)-3-((S)-1-aminoetil)~4-fluoropirrolidin-1-
il)-1-ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-{ (3R, 4S)-3-((S)-1-aminoetil)-4-fluoropirrolidin-1-
il]-1-ciclopropil-G-fluéro—a—metil-1H—quinazolin—2,4-diona;
3-Amino-7-[ (3R,4R)-3-(R)-1-aminoetil)-4-fluoropirrolidin-1-
il]-1-ciclopropil-6-fluoro~-8-metil-1H-quinazolin-2, 4-diona;
3-Amino~-7-[ (3R, 4R)-3-({{R)~1-aminoetil)-4-fluoropirrolidin-1-
il]-1-ciclopropil-S-metil;lﬂ-quinazolin-2,4-diona;
3-Amino-7-[{3R,458)-3-{-1-amino-l1-metiletil)-4-
fluoropirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4S5)-3-(-l1l-amino-1-metiletil)-4-
fluoropirrolidin-1-il)-l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amince-7-[ (3R, 4R)-3-{-1-amino-1-metiletil)-4-
fluoropirrolidin—l—il]—1—ciclopropi1—6—%luoro—ﬁ—metil-1H—

quinazolin-2,4-diona;
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3-Amino-7-[ (3R, 4R)-3-(-1-amino-1-metiletil) -4-
fluoropirrolidin-1-il)~l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 45) -3~ ( (R)-1-amino~2-metoxietil) -4~
flqoropirrolidin—l—il]—1—ciclopropi1—6—f1uoro-8-metil-1H-
quinazolin-2,4-diona;
3-Amino—7-[(3R,4S)-3—((R)-i-amino-z—metoxietil)-4—
fluoropirrolidin-1-il)-1-ciclopropil-8-metil-1H-guinazolin-
2,4-diona;

3-Amino-7-[ (3R, 4R} -3-( (S} -1-amino-2-metoxlietil)-4-
fluoropirrolidih-1-il]-l-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2, {-diona;

3-Amino-7-[ (3R, 4R) -3~ {{S)-1-amino-2-metoxletil)-4-
fluoropirrolidin-1-il]-1-ciclopropil-8-metil~1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 48) -3~ ( (R) -1-amino-2-metoxietil)-4-
metilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H- '
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4S8)=3-({(R)-1-amino-2-metoxietil)-4-
metilpirrolidin-l-il]—1—ciclopropi1-8—metil-lH-qu;nazolin-z,4-
diona;

3-Amino—7—[(3R,4R)—3-((S)-1-amino—2—met;xietil)-4—
metilpirrolidin-1-il])-1-cicloprepil-6-fluoro-8-metil-1H-

quinazolin-2, 4-dioda;
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3-Amino-7-{ (3R, 4R) -3~ ((S) -1-amino-2-metoxietil) -4~
metilpirrolidin-l—il]-l—cicloprSpi1-8-metil—lH-quinazolin—2,4—
diona;

3-Amino-7-[ (R)-4-( (R} -1-amino-2-metoxietil) -3, 3-
di@etilpirrolidin—l—ill—1—ciclopropil-ﬁ—fluoro—B—metil-lH—
quinazolin-2, 4{-diona;

3-Amino-7-[ (R}-4-{ (R) -1-amino~2-metoxietil) -3, 3-
dimetilpirrolidin-1-il]-l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino~7-[{(R)-4-((S}-1-amino~2-metoxietil) -3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2, 4-diona;

3-Amino-7-[ (R) -4~ (S)-1-amino-2-metoxietil) -3, 3-
dimetilpirrolidin-1-il]l-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7-{ {R)})-3-{(R)~1l-amino-2-fenoxietil)pirrolidin-1-il1]-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-[ (R)-3-( (R)-1-amino-2-fenoxietil)pirrolidin-1-11}-1~
clclopropil-8-metil-1lH-quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 48)-3-((R)~1l-amino-2-fenoxietil)-4-
metilpirrolidin-l1-~il)-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona; )

3-Amino-7-[ (3R, 45)~3~-((R)-l-amino-2-fenoxietil)-4-
metilpirrolidin-1-il]~1-ciclopropil-B-metil~1H-quinazolin-2,4-

diona;
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3-Amino-7-[ (3R, 4S)-3-( (R)-1-amino-2-fenoxietil)-4-
fluoropirrolidin-1-il]-1l-ciclopropil-6-fluoro~8-metil-1H-
guinazolin-2, 4~-diona;

3-Amino-7-[ (3R, 48)-3-((R)-1l-amino-2-fenoxietil)-4-
fluoropirrolidin—l-il]—1-ci;10propil-8—metil—lH-quinazolin—
2,4-diona;
3-Amino-7-[{R}-3-((S)-1-amino-2-fenoxietil)pirrolidin-1-il)-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2,4-diona;
3-Amino-7-[ (R)-3-((S)-1-amino-2-fenoxietil)pirrolidin-1-i1]-1-
ciclopropil-8-metil-1H-quinazolin-2, 4-dicna;
3-Amino~-7-[(3R,4S)-3-((S)-1-amino-2~-fenoxietil) -4-
metilpirrolidin—l—il]—1-ciclopropil;6—f1uoro—8-metil-lH-
quinazolin-2, 4-diona;
3-Amino-7-[(3R,4S5)-3-((S)-1l-amino-2-fenoxietil)-4-
metilpirrolidin-1-il]-1-ciclopropil-8-metil-l1H-quinazolin-2,4-
diona;

3-Amino-7-[ (3R, 4S)-3~-((S)-1-amino-2-fenoxietil) -4-
fluoropirrolidin-1-il}-1l-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 48)-3-( (S})-1l-amino-2-fenoxietil)-4-
fluoropirrolidin-1-il]-1l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona; _
3—Amino—7—[(R)-4-((R)—1—aminoi?-fenoxietil)-3,3—
dimetilpirrolidin-1-il}=-l=-ciclopropil-6~fluoro-8-metil-1H-

quinazolin-2,4-diona;
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3-Amino~7-[ (R) -4~ ( (R) ~1-amino-2-fenoxietil) -3, 3-
dimetilpirrolidin-1-ilj-l-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;
3-Amino-7-[ (R)-4-((S)-1l-amino-2-fenoxietil) -3, 3-
di@etilpirrolidin—l-il]—1-ciclopropil-ﬁ-fluoro—a—metil-lH—
quinazolin-2, 4-diona;
3-Amino-7-[ (R)-4-((S)-1l-amino-2-fenoxietil)-3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;
3-Amino-7-[(R)=-3-((S)-l-amino-2-etoxietil)pirrolidin-1~-il]-1-
ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3—Amino-7-[(R)-3-((S)—l-amino-z-etoxietil)pirrolidiﬁ-l-il]-1-
ciclopropil-8-metil-1H~quinazolin-2,4-diona;
3-Amino-7-[(R)-3—((R)—l-amino;;—etoxietil)pirrolidin-l-il]—1-
ciclopropil-6—fluoro—B—métil-lﬁ—quinazolin—2,4-diona;
3-Amino-7-[{R)~-3-((R)-l-amino-2-etoxietil)pirrolidin-1-1l1l]-1-
ciclopropil-8-metil-1H~quinazolin-2,4-diona;
3-Amino-7-[ (3R, 4S)-3-( (R) ~l-amino-2-etoxietil)-4-
metilpirrolidin-1-il]-l1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-~diona;
3-amino-7-([(3R,45)-3-(({R)-1-amino-2-etoxietil)-4-
metilpirrolidin-l—il]—1-ciclopropil-B-m;til-lH—quinazolin—2,4-

diona;
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3-Amino-7-[ (3R, 45) -3- { (R) -1~amino-2-etoxietil) -4-
fluoropirrolidin-1-il]-i-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2, 4{-diona;

3-Amino-7-[ (3R, 4S)-3-((R)-1-amino-2-etoxietil)-4-
flgoropirrolidin—l—il]-1-ciclopropil-B—metil—lH—quinazolin—
2,4-diona;

3-Amino-7-[ (R) -4~ ((R) -1-amino-2-etoxietil)-3, 3-
dimetilpirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2, 4-diona;
3-Amino-7-[(R)-4-((R)-1-amino-2-etoxietil)-3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 4R)-3-((S)-1l-amino-2-etoxietil) -4-
metilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R} -3-{(S)-1l-amino-2-etoxietil)-4-
metllpirrolidin-1-il]-1~ciclopropil-8-metil-1H-quinazolin-2,4-
diona;

3-Amino-7-[ (3R, 4R)-3-{(S)-1l-amino-2-etoxietil) -4-
fluoropirrolidin-1-il)-1l-ciclopropil-6-fluoro~8-metil-1H-
quinazolin-2, 4-diona;
3-Amino-7—[(3R,4R)—3-((S)—l-amino—z-eté;ietil)—4—
fluoropirrolidin-l-il]—1—c;clopropil—8—metil—1H-quinazolin—

2,4-diona;
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3-Amino-7-1{ (R) -3-((S) -1-amino-3-metoxipropil)pirrolidin-1-il]~
l-ciclopropil-6-fluoro-8-metil-1H-quinazolin-2, 4-diona;
3-Amino-7-[ (R)-3-((S)-1l-amino-3-metoxipropil)pirrolidin-1-il]~
l-ciclopropil-8-metil-1H-quinazolin-2;4-diona;
3—§mino—?-[(3R,4S)—3-((S)-1—amino-3—metoxipropil)—4-
metilpirrolidin-1-il]-1l-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4S)-3-((S)-1-amino-3-metoxipropil)-4-
metilpirrolidin-1-i1l]-1-ciclopropil-8-metil~1H-quinazolin-2,4-
diona;

3-Amino-7-[(3R,4S8)-3-((S)~1-amino-3-metoxipropil)-4-
fluoropirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metil-1H-
quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 4S)-3-{(S)-1-amino-3-metoxipropil)-4-
fluoropirrolidin-1-il]-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;
3-Amino—1—[(R)-?-({R)—1—amino—3-metoxipropil)pirrolidin-l-il]-
l-ciclopropil-6-fluoro-8-metil-lH-quinazolin-2,4-diona;
3-Amino-7-[ (R)-3-((R)-1l-amino-3-metoxipropil)pirrolidin-1-il1l]-
l-ciclopropil-8-metil-1H-quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R) -3~ ((R)-1-amino-3-metoxipropil)-4-
metilpirrolidin—l-il]—1—ciclopropil—6—fiuoro—B—metil—lH-

quinazolin-2,4-diona;
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3-Amino-7-[ (3R, 4R) -3-( (R) -1-amino-3-metoxipropil)-4-
metilpirrolidin-1-il]}-l-ciclopropil-8-metil-1H-quinazolin-2,4-
diona;

3-Amino-7-[ (3R, 4R) -3~ ( (R) -1-amino~-3-metoxipropil)-4-
flgoropirrolidin-l—il]-1—ciclopropil—6-fluoro—8—meti1-1H—
quinazolin-~2, 4~diona;
3-Amino—1-[(3R,4R)-3-((R)-1—§mino-3-metoxipropil)—4—
fluoropirrolidin-1-il}-1-ciclopropil-8-metil-1H-quinazolin-
2,4-diona;

{ (R)-2-Amino-2-[ (R)~1-(3-amino-1l-ciclopropil-6-fluoro-8-metil-
2,4-dioxo~-1,2, 3, 4-tetrahidroquinazolin-7-il)pirrolidin-3-
il]letil}urea;

{ (R)-2-Amino-2-[ (R) ~1-(3-amino-l-ciclopropil-8-metil-2, 4~
dioxo-1,2,3, 4-tetrahidroquinazolin-7-il)pirrolidin-3-
illjetil}urea;
{(S)—Z-Amiﬁo—z—[(R)-1-(3-amino—1-ciclopropil-6-fluoro-8-metil-
2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-
il}etil}urea;
{(8)-2-Amino-2~[(R)~1-(3-amino-l-ciclopropil-8-metil-2, 4~
dioxo-1,2,3,4-tetrahidroquinazolin-7-il)pirrolidin-3-
il]etil}urea;
{(R)—Z-Amino—z—[(3R,4S)-1-(3—amino—1-ci;lopropil—s-fluoro-a-
metil-2, 4-dioxo-1,2,3, 4~tetrahidroquinazolin-7-il1)-4-

metilpirrolidin-3-il)etil}urea;
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{ (R)-2-Amino-2-[ (3R, 45)-1-{3-amino~-1-ciclopropil-8-metil-2, 4-
dioxo-1,2,3,4—tetrahidroquinazolin—7-il)-4-metilpirrolidin—3—
illetil)urea;
{(S)-2-Amino-2-[ (3R, 4R) -1~ (3-amino-1l-ciclopropll-6-fluoro-8~
meFil-z,4—dioxo—1,2,3,4-tetrahidroquinazolin—?-il)—4-
metilpirrolidin-3-iljetil}urea;

{ (S)-2-Amino-2-[(3R,4R) -1~ (3-amino-1-ciclopropil-B8-metil-2, 4~
dioxo-1, 2, 3,4-tetrahidroquinazolin-7-il)-4-metilpirrolidin-3-
illetil}urea;

{2-Amino-2-[ (1-(3-amino-l-ciclopropil-6-fluoro-8-metil-2, 4-
dioxo-1, 2, 3, 4-tetrahidroquinazolin-7-il}-4-fluoropirrolidin-3-
il)]etil)urea;
{2-Amino-2-[(1-(3-amino-l-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7-il)-4-fluoropirrolidin-3-
iljetil}urea;
{2-Amino-2-[(l1-(3-amino-l1l-ciclopropil-6-fluoro-8-metil-2, 4~
dioxo-1,2, 3,4-tetrahidroquinazolin-7-il)-4, 4-
dimetilpirrolidin~3-iljetil}urea;

{2-Amino-2-[ (1-(3-amino-l1l-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidroquinazolin-7:il)-4,4—dimeti1pirrolidin—3-
il]etil}urea;
3-Amino-7—[(3R,4S)—3-((S)-l-aminoetil)-J-fluoropirrolidin-l-
il]-1-ciclopropil-6-fluoro-8-metoxi-l1H-quinazolin-2, 4-diona;
3-Amino-7-[ (3R, 4S)-3-{(S)-1-aminoetil)-4-fluoropirrolidin-1-

ill-l-ciclopropil-8-metoxi-1H-quinazolin-2,4-diona;
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3—Amino-7—[(3R;4R)-3-((R)—l—aminoetil)-4-fluoropirrolidin—1—
il}-l~ciclopropil-6-fluoro-8-metoxi-lH~quinazolin-2, 4-~diona;
3-Amino-7-{ (3R, 4R)-3-((R)-1-aminoetil)-4-fluoropirrolidin-1-
il]-l-ciclopropil-8-metoxi-1lH-quinazolin-2, 4-diona;
3-Amino-7-[ (3R, 4S)-3-(~1-amino-l-metiletil)-4-
fluoropirrolidin-1-il]-l1l-ciclopropil-6-fluoro-8-metoxi-1H~-
quinazolin-2, 4-diona;
3-Amino-7-[(3R,4S)-3-(-1-amino-1-metiletil)-4-
fluoropirrolidin-1-il)-l-ciclopropil-8-metoxi-1H~gquinazolin-
2,4-diona;

3—Amino—7-[(3R,4B)-£-(-1-amino-1-metileti1)-4-
fluoropirrolidin-1-il)-l-ciclepropil-6-£fluoro-B-metoxi-1H-
quinazolin-2, 4-diona;
3-Amino-7-{(3R,4R)-3-(-1l-amino-l-metiletil})-4-
fluoropirrolidin-1l-il]-l-ciclopropil-8-metoxi-l1H-quinazolin-
2,4-diona;
3-Amino-7-[(3R,4S)-3-((R)-1l~amino-2-metoxietil) -4~
fluoropirrolidin=-1-il]-l1-ciclopropil-é-fluoro-8-metoxi~1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4S)~3-((R) ~1~amino-2-metoxietil)-4-
fluoropirrolidin-1-il]-l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona; -

3-Amino-7-[ (3R, 4R)-3-( (S)-1-amino-2-metoxietil)-4-
fluoropirrolidin-1-il}-1-ciclopropil-6-fluoro~8-metoxi-1H-

guinazolin-2,4-diona;
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3-Amino-7-[ (3R, 4R)-3- ({5} -1-amino-2-metoxietil) -4-
fluoropirrolidin-1-il}-l-~ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 48) ~3-({(R)-1-amino-2-metoxietil) -4-
metilpirrolidin-1-il]-1~ciclopropil~-6~fluoro-B-metoxi-1H-
quinazolin-2, 4~diona;

3-Amino-7-{ (3R, 45) ~3~( (R) -1-amino-2-metoxietil)-4-
metilpirrolidin-1-il]~l~ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-{ (3R, 4R) ~3-((5) ~1-amino-2-metoxietil)-4-
metilpirrolidin-=1-il]-~1-ciclopropil~6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;

3-amino=-7-[ (3R, 4R) -3-((S) -1~amino-2-metoxietil) -4~
metilpirrolidin-1-il}-1-ciclopropil-8-metoxi-l1H-quinazeolin-
2,4-diona;

3-Amino-7-[ (R)-4-((R)~1-amino-2-metoxietil) -3, 3~
dimetilpirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metoxi~1H-
quinazolin-2, 4-diona;

3-Amino-7-[ (R)-4-((R)-l-amino-2-metoxietil) -3, 3~
dimetilpirrolidin-1-il]~l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-nmino-7—[(R)-4-((S)—1—amino-2—metoxiet;1)-3,3—
dimetilpirrolidin-l—il]—1—Eiclopropil-S—fluoro-a—metoxi-lﬂ-

quinazolin-z,d-diona;.
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3-Amino-7-[ (R} -4-((S) -1-amino~-2-metoxietil) -3, 3-
dimetilpirrolidin-l—il]-1-ciclopropi1-B—metoxi-lH—quinazolin—
2,4-diona;

3-Amino-7-[ (R)-3-( (R) ~1-amino-2-fenoxietil) pirrolidin-1-il}-1-
ciclopropil-6-fluoro-8-metoxi~l1H-quinazolin-2,4-diona;
3-Amino~-7-[ (R} -3-((R)-1-amino-2-fenoxietil)pirrolidin-1-11]-1-
ciclopropil-8-metoxi-1H-quinazolin-2, 4-diona;

3=-Amino-7-[ (3R, 48)~3-{(R) -1l-amino-2-fenoxietil)-4-
metilpirrolidin-1-il)-l1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2, {~diona;

3-Amino-7-[ (3R, 4S)-3-((R)-1-amino-2-fenoxietil)-4-
metilpirrolidin—l-il]-l-ciclop;opil-ﬂ—metoxi—1H—qu1nazolin-
2,4-diona;

3-Amino-7-[{(3R,48)-3-{({R)~-1-amino-2-fenoxietil)-4-
fluoropirrolidin-1-il]~l-ciclopropil-6-fluoro~8-metoxi-1H-
quinazolin-2, 4-diona;

3-Amino-7-[ (3R, 4S)-3-((R) -1l-amino-2-fenoxietil)-4-
fluoropirrolidin-1-il]-l-ciclopropil-B-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (R)-3-({S)-1-amino-2-fenoxietil)pirrolidin-1-il]-1-
ciclopropil—G-fluoro—B-metoxi—1H—quinazolin—2,4—diana:
3—Amino—7—[(R)—3-((S)-1—amino-2—fenoxiet;1)pirrolidin—l—il]—1-

ciclopropil-8-metoxi-1H-quinazolin-2,4-diona;
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3-Amino-7-[ (3R, 4S)-3-((S) -1-amino-2-fenoxietil)-4-
metilpirrolidin-l1-il)-1-ciclopropil-6~-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 48)-3~((S)-1-amino-2-fenoxietil) -4~
metilpirrolidin-1-il]-l1-ciclopropil-B-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 48)-3-((S)-1-amino-2-fenoxietil)-4-
fluoropirrolidin-1-ill-1l-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;
3-Amino-7-[(3R,4S)-3-((S)~1-amino~2-fenoxietil)-4-
fluoropirrelidin-1-il]-1-ciclopropil-8-metoxi-1H~quinazolin-
2,4-diona;

3-Amino-7=-[(R) -4-({R)-1-amino-2-fenoxietil) -3, 3~
dimetilpirrolidin-1-1il]-1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;
3-Amino-7-[{R)-4-((R)-1-amino-2-fenoxietil) -3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-8-metoxi-1lH~quinazolin-
2,4-diona;

3-Amino-7-[ (R)-4-((S)~1-amino-2-fenoxietil) -3, 3-
dimetilpirrolidin-1-il]-1-ciclopropil-6-fluoro-8-metoxi-1H~
quinazolin-2, 4~dionas;
3-Amino-7-[(R)—d-((S)—1-amino-2-fenoxie£il)—3,3-
dimetilpirrolidin-1-il]-1-ciclopropil-8-metoxi-1H-quinazolin-

2,4-diona;
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3-Amino-7-[ (R)-4-((S)~l-amino-2-etoxietil)pirrolidin-1-11]-1-
ciclopropil-6-fluoro-8-metoxi-1H~quinazolin-2, 4-diona;
3-Amino-7-[ (R)-4-((S)-1l-amino~2-etoxietil)pirrolidin~-1-i1)-1-
ciclopropil-8-metoxi-~-1H-quinazolin-2,4-diona;

3-Amino-7-[ (R) -3-((R) -1-amino-2-etoxietil)pirrolidin-1-11j-1-
ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-[ (R)-3-((R)-1l-amino-2-etoxietil)pirrelidin-1-1i1]-~1-
ciclopropil-8-metoxi-1lH-quinazolin-2, 4-diona;

3-Amino-7-{ (3R, 48)-3-({{R) -1-amino-2-etoxietil) -4-
metilpirrolidin-1-il)-1-ciclopropil~6-fluoro-8-metoxi~1H-
quinazolin-2,4-diona;

3-Amino-7-{ (3R, 4S)-3~{{(R)-1-aminc-2~etoxietil) —4-
metilpirrolidin-1-il)-l-ciclopropil-8-metoxi-lH-quinazolin~
2,4~-diona;

3-Amino-7-[ (3R, 4S)-3-((R)-1-amino-2-etoxietil)-4-
fluoropirrolidin—l—il]-1;ciclopropil—E~f1uoro—B—metoxi-1H—
guinazolin-2, 4-diona;

3-Amino-7-[{3R,45)-3-((R) -l-amino-2-etoxietil) -4-
fluoropirrolidin-1-il]-l-ciclopropil-8-metoxi-l1H-quinazolin-
2,4-diona;

3-Amino-7-[{R)-4-((R)-l-amino-2-etoxietil)-3, 3~
dimetilpirrolidin-l—il]-1-ciclopropil—6;;luoro—8-metoxi—1H—

quinazolin-2, 4-diona;
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3-Amino-7-[(R)-4—((R)—1—amino—2—etoxietilf—3,3—
dimetilpirrolidin-l-il]—l-ciclopropil—a-metoxi-lH—quinazolin—
2,4-dicna;

3-Amino—1—[(3R,4R)—3—((S)—l—amino—z—etoxietil)-d—
metilpirrolidin-1l-il]-1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;

3-Amino~7-( (3R, 4R) -3~ ((S)-1-amino-2-etoxietil)-4-
metilpirrolidin-1-il)-l-ciclopropil-B-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 4R)~3-((S)~1-amino-2~etoxietil} -4~
fluoropirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-z,d-diona;

3-Amino-7-[ (3R, 4R)-3-((S)~-1-amino-2-etoxietil)-4-
fluoropirrolidin-1-il]-1l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-{ (R)-3-((S)-1l~amino-3-metoxipropil)pirrolidin-1-il]-
l-ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino—7—[(R)-3—((S)-l-amino-jlmetoxipropil)pirrolidin-l-il]-
l-ciclopropil-8-metoxi-~1H-quinazolin-2,4-diona;

3-Amino-7-{ (3R, 48) -3~ ( (S) ~1-amino-3-metoxipropil) -4-
metilpirrolidin-1-il]-1-~ciclopropil-6-fluoro~8-metoxi~-1H-
quinazeolin-2,4-diona; -

3-Amino-7-{ (3R, 4S) -3~ ( (S) -1-amino-3-metoxipropil) -4-
metilpirrolidin-1-il)~1-ciclopropil-B8-metoxi-1H-quinazolin-

2,4-diona;
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3-Amino-7-[ (3R, 45) -3- ( (S) ~1-amino-3-metoxipropil) -4-
fluoropirrolidin—l-il]—l—cicloprOPil-6-f1uoro-8-metoxi-1H—
gquinazolin-2, 4-diona;

3-Amino-7-[ (3R, 45) -3-((S)-1-amino-3-metoxipropil) -4~
fluoropirrolidin-1-il]-l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona; |

3-Amino~7-[ (R) -3-((R) -1l-amino-3-metoxipropil}pirrolidin-1-il)-
l-ciclopropil-6-fluoro-8-metoxi-1H-quinazolin-2, 4-diona;
3-Amino-7-[ (R)-3-((R)-1-amino-3-metoxipropil)pirrolidin-1-il]-
l-ciclopropil-8-metoxi-1H-quinazolin-2,4-diona;

3-Amino-7~[ (3R, 4R) -3-( (R} -1-amino-3-metoxipropil)-4-
metilpirrolidin-1-il]-l-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2, 4-diona;

3-Amino-7-1{ (3R, 4R)-3-( (R} ~1-amino-3-metoxipropil)-4-
metilpirrolidin-l-il]-l-ciclopropil-8-metoxi-1H-quinazolin-
2,4-diona;

3-Amino-7-[ (3R, 4R) -3-{ (R) -1-amino-3-metoxipropil) -4-
fluoropirrolidin-1-il]-l1-ciclopropil-6-fluoro-8-metoxi-1H-
quinazolin-2,4-diona;

3-Amino-7-[ (3R, 4R)~3-((R)-1-amino-3-metoxipropil) -4-
fluoropirrolidin-1-il]-l-ciclopropil-B-metoxi-1H-quinazolin-
2,4-diona; -

{ (R} ~2-Amino-2-[{(R)-1-(3-amino-l-ciclopropil-6-fluoro-8-
metoxi-2,4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il)pirrelidin-

3-il)etil}urea;
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[ (R) -2-Amino-2- (R) -1- (3-amino-1-ciclopropil-8-metoxi-2, 4~
dioxo-1,2, 3,4-tetrahidroquinazolin-7-il)pirrolidin-3-
il)letil)urea;

{(S)-2-Amino-2-[ {R)-1-(3-amino~l-ciclopropil-6-fluoro-8-
metoxi-2, 4-dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il)pirrolidin-
3-illetillurea;

{(8)-2-Amino-2-[ (R)-1-(3-amino-1l-ciclopropil-8-metoxi-2, 4-
dioxo-1,2, 3,4-tetrahidroquinazolin-7-1l)pirrolidin-3-
iljetillurea;

{ (R)-2-Amino-2-[ (3R, 4S)-1-(3~amino-1l~ciclopropil-6-fluocro-8-
metoxi-2, 4-dioxo-1,2,3, 4~tetrahidroquinazolin-7-1i1) -4~
metilpirrolidin-3-illetil}urea;

{ (R)=2-Amino=-2-[ (3R, 4S) -1~ (3-amino-l1l~ciclopropil-8-metoxi-2, 4-
dioxo-1,2,3,4-tetrahidroéuinazolin-?-il)-4-metilpirrolidin-3—
iljetil}lurea;
{(S)-2-Amino-2~( (3R, 4R) -1~ (3-amino-1l-ciclopropil-6-flucoro-8-
metoxi-2,4-dioxo-1,2,3,4-tetrahidroquinazolin-7-11)-4-
metilpirrolidin-3-il)etil}urea;

{(S)-2-Amino-2-[(3R,4R) -1-(3-amino-l1-ciclopropil-8-metoxi-2, 4-
dioxo-1,2, 3,4-tetrahidroquinazelin-7-il)-4-metilpirrolidin-3-
il]jetil}urea; )
{2-Amino-2-[(1—(3-amino—1-ciclopropil-6-;luoro—8—metoxi—2,4-
dioxo-1,2, 3,4-tetrahidroquinazolin-7-1il1)-4-fluoropirrolidin-3-

jlletil}urea:
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{2—Amino-2-[(1—(3—amino-1—ciclopropil-ﬂ—métoxi-z,4—dioxo—
1,2,3,4—tetrahidroquinazolin-?-il)—4—f1uor0pirrolidin—3-
illetil}lurea;

{2-Amino~2-[(1- (3-amino-1l-ciclopropil-6-£fluoro-8-metoxi-2, 4-
dioxo-1,2, 3, 4-tetrahidroquinazolin-7-il) -4, 4-
dimetilpirrolidin-3-iljetil}urea;

{2-Amino-2-( (1-(3-amino~-1-ciclopropil-8-metoxi~-2, 4~-dioxo-
1,2,3,4-tetrahidroquinazglin—?—il)—4,4-dimetilpirrolidin-3-
il]etil}urea;
3—Amino-7-[3-(1-aminoetil)-4—f;uoropirrolidin—l—il]—1—
ciclopropil-8-metil-1H-pirido[4, 3-d)pirimidin-2, 4-diona;
3-Amino-7-[3-(1-amino-1-metiletil)-4-fluoropirrolidin-1~il]-1-
cliclopropil-B8-metil-1H-pirido([4,3-dlpirimidin-2,4-diona;
3-Amino~7-[3-(1-amino-2-metoxietil)-4-fluoropirrolidin-1-il)-
l-cicloprdpil-8-metil-1H-pirido[4,3-d]lpirimidin-2, 4-diona;
3-Amino-7-(3-(l-amino-2-metoxietil) -4-metilpirrolidin-1-il]-1-
ciclopropil-8-metil-1H-pirido([4, 3-d]pirimidin-2,4-diona;
3-Amino-7-~[4-{l-amino-2-metoxietil) -3, 3-dimetilpirrolidin-1-
il]=-l-ciclopropil-8-metil-1H-pirido[4,3~d]lpirimidin-2,4-diona:;
3-Amino-7-[3~(l-amino-2-fenoxietil) -pirrolidin-1-11]-1-
ciclopropil-B~metil-1H~pirido(4,3-d)pirimidin-2, 4-diona;
3-Amino-7-[3—(1—amino—2—fenoxietil)-4—me;ilpirrolidin—1-il]-1—
ciclopropil-8-metil-l1RH-pirido{4,3-d]pirimidin-2, 4-diona;
3-Amino-7-f3-(l-amino-2-fenoxietil)-4-fluoropirrolidin-1~il}]-

l-ciclopropil-8-metil-1H-pirido[4,3-dlpirimidin-2, 4~-diona;
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3-Amino-7-[4-(l—amino—z-fenoxietil)-3,3—dimetilpirrolidin—1—
ii1)-1-ciclopropil-8-metil-1H-pirido(4,3-d]lpirimidin~2, 4-diona;
3-Amino—7—[3—(1-amino—2-etoxietil)pirroli&in—l—il]—1—
ciclopropil-8-metil-1H-pirido[4,3-d]pirimidin-2, 4-diona;
3-Amino=-7-[3-(1l-amino-2-etoxietil)-4-metilpirrolidin~1-il1]-1-
ciéioPropil—B-metil-lﬂ-pirido[4,3-d]pirimidin—2,4-diona;
3-Amino-7-[3~-(l-amino-2-etoxietil)-4-fluoropirrolidin-1-il)-1-
ciclopropil-8-metil-1H=-pirido(4, 3-d]lpirimidin-2,4-diona;
3-Amino~7-([3-(l-amino-2-etoxietil)~-4,4-dimetilpirrolidin-1-
il)}-1l-ciclopropil-8-metil-1H-pirido[4, 3-d]pirimidin-2,4-diona;
3-Amino-7-[3~(l-amino-2-metoxipropil)pirrolidin-1-il]-1-
ciclopropi1—8—metil—1H—pirido[4,3-d]pirimidin—2,4—diona;
3-Amino-7-[{3-(1-amino-2-metoxipropil)-4-metilpirrolidin-1-1il1]-
l-ciclopropil-8-metil-1H-pirido[4,3-d]pirimidin-2, 4-diona;
3-Amino-7-[3~(1l-amino-2-metoxipropil)-4-fluoropirrolidin-1-
ill-l-ciclopropil-8-metil-1H-pirido[4,3-d)pirimidin-2,4-diona;
{2~Amino=-2-[1-(3-amino-1l=-ciclopropil~-8-metil-2, {-dioxo-
1,2,3,4-tetrahidropirido(4,3-d}pirimidin-7-il)pirrolidin-3-
illetilurea;
{2-Amino-2-[1-(3-amino-l-~ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido[4,3-d]pirimidin-7-il1)-4-
metilpirrolidin-3-il]etilurea; )
{2-Amino-2-[1-(3-amino-l-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido{4,3-d]pirimidin-7-il)-4~

fluoropirrolidin-3-il]etilurea;.
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(2-Amino-2-[1-{3-amino-1-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido[4,3~-d])pirimidin-7-il)-4, 4~
dimetilpirrolidin-3-illetilurea;
3-Amino-7-[3-(1-aminoetil)-4-fluoropirrolidin-1~il]-1-
ciclopropil—6-f1uoro-8—meti1—1H—pirido[3,2-d]pirimidin-2,4—
di&ﬁa;

3-Amino-7-[3-(l-aminocetil)-4-fluoropirrolidin-1-il}-1-
ciclopropil-8-metil~1H-pirido[3,2-d]lpirimidin-2,4-diona;
3-Amino-7-[3-(l-amino~l-metiletil)-4-fluoropirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metil-1H-pirido(3,2-d]lpirimidin-2,4-
diona; .
3~-Amino-7-[3-(l-amino-l-metiletil)-4-fluoropirrolidin-1-i1j-1-
ciclopropil-8-metil-1H-pirido[3,2~d]pirimidin-2, 4-diona;
3-Amino-7-[{3-(l~aminoc-2-metoxietil)-4~-fluoropirrolidin-1-il}-
l-ciclopropil-6-flucro-8-metil-1H~pirido[3,2~d)pirimidin-2,4-
diona;
3-Amino-7-{3-(l-amino-2-metoxietil)-4-fluoropirrolidin-1-11]~
l-ciclopropil-8-metil-1H-pirido[3,2-d]pirimidin-2, 4-diona:;
3-Amino-7-[3-(l-amino-2-metoxietil)-4-metilpirrolidin-1-il}-1-
ciclopropil-6-fluoro—8—metil—lH—pirido[3,2—d]pirim;din—2,4-
diona;
3—Amino—1—[3—(l-amino-z—metoxietil)—4—me;ilpirrolidin—1-il]—1—

ciclopropil-8-metil-1H-pirido([3,2-d]pirimidin-2,4-diona;
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3—Amino-7-[4—(1-amino—2—metoxieti1)—3,3-dimetilpirrolidin—1-
11]-1-ciclopropil-6-fluoro~8-metil-1H-pirido(3, 2-d]pirimidin-
2,4-diona;
3-Amino-7-[4-(l-amino-2-metoxietil)-3,3-dimetllpirrolidin-1-
il]l-1-ciclopropil-8-metil-1H-pirido{3,2-d]pirimidin-2, 4-diona;
S—Aﬁino-7—[3—(1-amino-2-fenoxietil)pirrolidin—l-il]—1—
ciclopropil-6-fluorco-8-metil-1H-pirido[3,2~d]pirimidin-2,4-
diona;

3-Amino-7-[3-(1l-amino-2-fenoxietil)pirrolidin-1-il}-1-
ciclopropil-8-metil-1H-pirido([3,2-d]pirimidin-2,4-diona;
3-Amino~7~(3-(l-amino-2-fenoxietil)-4-metilpirrolidin-1-il]-1-
cliclopropil-6-fluoro-8-metil-1H-pirido(3,2-d}pirimidin-2,4-
diona;
3-Amino-7-[3-{(l-amino-2-fenoxietil)-4-metilpirrolidin-1-1i1]}-1-
ciclopropil-8-metil-1H-pirido(3,2-d]pirimidin-2,4-diona;
3-Amino-7-[3~(l-amino-2-fenoxietil)-4-fluoropirrolidin-1-1i1]-
1—ciclopropil—G-fluoro—B—metil-1H-pirido[3,2-d]pirimidin-2,4—
diona;
3-Amino-7-[3-(l-amino-2~-fenoxietil)-4-fluoropirrolidin-1-il}-
l-ciclopropil-8-metil-1H-pirido[3,2-d]pirimidin-2, 4-diona;
3-Amino-7-[4-(l-amino-2~fenoxietil)-3,3-dimetilpirrolidin-1-
il]—1-ciclopropil—6—fluoro—a-metil-lH-pi;ido[3,2-d]pirimidin—
2,4-diona; -
3-Amino-7-[4-{1l-amino-2-fenoxietil)-3, 3-dimetilpirrolidin-1-

il]-1-ciclopropil-8-metil-1H-pirido[3,2-d]pirimidin~2,4~-diona;
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3-Amino-7-[3-(1-amino-2-etoxietil)pirrolidin-1-il]-1~
ciclopropi1—6-fluoro-8—metil—lH—pirido[3,2—d]pirimidin—2,4-
diona; l
3-Amino-~7-[3-(1-amino-2-etoxietil)pirrolidin-1-il]-1-
ciclopropil-8-metil-1H-pirido(3,2-d)pirimidin-2, 4-diona;
3-#ﬁino—7-[3-(1—amino-2—etoxietil)-4—metilpirrolidin-1—il]-1-
ciclopropil-6-fluoro-8-metil-1H-pirido(3,2-dlpirimidin-2,4-
diona;

3-Amino-7-[3~ (l-amino-2-etoxietil)-4-metilpirrolidin-1-il1]1-1-
ciclopropil-B8-metil-1H-pirido[3,2~d)pirimidin-2, 4-diona;
3-Amino-7-[3-{1l-amino-2-etoxietil)~4-fluoropirrolidin-1-il]-1-
ciclopropil-6-fluoro-8-metil-1H-pirido[3,2-dlpirimidin-2, 4-
diona;
3-Amino-7-[3-{l-amino-2-etoxietil)-4-fluoropirrolidin-1-i1}-1-~
clclopropil-8-metil-1H-pirido[3,2-d]pirimidin-2,4-diona;
3-Amino=7~[3~-(1~amino-2~etoxietil)=-4,4-dimetilpirrolidin-1-
il}-l-ciclopropil-6-fluoro-B-metil-1H-pirido[3,2-d]lpirimidin-
2,4-diona;
3-Amino-7-([3-(1l-amino-2-etoxletil)-4,4-dimetilpirrolidin-i-
il)-l-ciclopropil-8-metil-1iR-pirido(3,2-d]pirimidin-2,4-diona;
3-Amino-7-[3-(l-amino-2-metoxipropil)pirrolidin-1-11]-1-
ciclopropil—6-f1uoro—8—meti1-1H—pirido[3:2-d]pirimidin—2,4-
diecna;
3-Amino-7-{3-{1-amino-2-metoxipropil)pirrolidin-1-11)-1-

ciclopropil-8-metil-1H-pirido[3,2-d}pirimidin-2, 4-diona;
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3—Amino-7-[3—(l—amino-z—metoxipropil)—4—méti}pirrolidin—1—il]—
1-ciclopropil-6-fluoro-8-metil-1B-pirido(3,2-dlpirimidin-2,4-
diona;
3-Amino-7-[3-(1l-amino-2-metoxipropil)-4-metilpirrolidin-1-il]-
1-ciclopropil-8-metil-1H-pirido[3,2-d)pirimidin-2, 4-diona;
3-Amino-7-[3-(l-amino-2-metoxipropil)-4~fluoropirrolidin-1-
11]-1-ciclopropil-6-fluoro-8-meétil-1K-pirido[3,2-d]pirimidin~
2,4-diona;
3-Amino-7-[3-(1-amino-2-metoxipropil)-4-fluoropirrolidin-1-
il]-l-ciclopropil-8-metil-1H-pirido[3,2-d]lpirimidin-2, 4-diona;
{2-Amino-2-[1-(3¥-amino-l-ciclopropil-6-fluoro-8-metil-2, 4-
dioxo-1,2,3,4-tetrahidropirido(3,2-d]lpirimidin-7-
il)pirrolidin-3-illetilurea;
{2-Amino~2~[1-({3-amino-l-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido[3,2-d]lpirimidin-7-il)pirrolidin-3-
illetilurea;
{2-Amino-2-[1~{3-amino-l-ciclopropil-6-fluoro-8-metil-2, 4~
dioxo-1,2,3,4-tetrahidropirido(3,2-d]pirimidin-7-il)-4-
metilpirrolidin-3-illetilurea;
{2-Amino-2-[1-(3-amino~-l1l-ciclopropil-8-metil-2, {~dioxo-
1,2,3,4-tetrahidropirido(3,2-dlpirimidin-7-il) -4-
metilpirrolidin~-3-il)letilurea; '
{2-Amino-2-{1-(3-amino-1-ciclopropil-6-fluoro-B-metil-2,4-
dioxo-1,2,3,4-tetrahidropirido[3,2-d)pirimidin-7-1il1)-4-

fluoropirrolidin-3-illetilurea;
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{2-Amino-2-[1-(3-amino-1-ciclopropil-8-metil-2, 4-dioxo-
1,2,3,4-tetrahidropirido(3,2-d]pirimidin-7-11)-4-
fluoropirrolidin-3-iljetilurea;
{2-Amino-2-[1-(3-amino-l-ciclopropil-6-£fluoro-8-metil-2, 4-
dioxo-1,2,3,4~tetrahidropirido{3,2~-d]pirimidin-7~11)-4,4-
dim;tilpirrolidin—3-il]etilurea;
{2-Amino-2-[1-(3-amino-l-ciclopropil-B-metil-2, §~dioxo-
1,2,3,4-tetrahidropirido[3,2-d]pirimidin-7-i1)-4,4-
dimetilpirrolidin-3-il]etilurea;
3-Amino~7-(3-aminometilfenil)-8-cloro-l-ciclopropil-6-£fluoro-
1H—quinazolin—2;4—diona{
3-Amino-7-(3-aminometilfenil)-B-metil-l-ciclopropil-6-£fluoro-
1H-quinazolin-2,4-diona;
3-Amino-7-(3-amincmetilfenil)-8-metoxi-l-ciclopropil-6-fluoro-
1H-quinazolin-2,4-diona;
3-Amino-7-(3-aminometilfenil)-8-cloro-l-ciclopropil-1H-
quinazolin-2,4-diona;
3—Amino—7-(3-aminometilfenil)—8—metil;l—ciclopropil—lﬂ—
quinazolin-2,4-diona;

3-Amino-7-(3-aminometilfenil) -8-metoxi-1l-ciclopropil-1H~-
quinazolin-2,4-diona;
3-Amino—7—(2-aminometiltiazol—4-il)-8-c1;ro—1-ciclopropi1—6-
fluoro-lH-quinazolin-2,4~-diona;

3-Amino-7~ (2-aminometiltiazol-4-il)}-B-metil-l-ciclopropil-6-

fluoro~-lH-quinazolin-2, 4-diona;
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3-Amino—7—(2—aminometiltiaz61—4-il)—B—metéxi—l—ciclopropil-ﬁ-
fluoro-lH-quinazolin-2, 4-diona;
3-Amino~7-(2-aminometiltiazol-4-il)-B-cloro-1-ciclopropil-1H~
quinazolin-2,4~diona;
3-Amino-7~(2-aminometiltiazol-4-jl)-8-metil-1-ciclopropil-1H-
quinazolin-Z,d—diona;
3-Amino-7-(2-aminometiltiazol-4-i1)-8-metoxi-l-ciclopropil~1H-
quinazolin-2, 4-diona;
3—Amino-7-[2-(l—aminoetil)tiazél-d—il]—d—cloro—l-ciclopropil—
6-fluoro-lH-quinazolin~2, 4-diona;
3-Amino-7-[2-(l-aminoetil)tiazol-4-il)-8-metil-1-ciclopropil-
6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-[2-(l-aminoetil)tiazol-4-il]-8-metoxi-l-ciclopropil-
6-fluoro-1H-quinazolin-2,4{-diona;
3-Amino-7-[2-(l-aminoetil)tiazol-4-il])-B-cloro-1l-ciclopropil-
1H-quinazolin-2, 4-diona;
3-Amino-7-[2-(1~amincetil)}tiazol-4-il]-B8-metil-l1l-ciclopropil-~
1H-quinazolin=-2, 4~-diona;
3-Amino-7-[2-(l-amincetil)tiazol-4-il}-8-metoxi-l-ciclopropil-
1H-quinazelin-2, 4-diona;
3-Amino-7-(5-aminometiltiofen-3-il)-8-cloro-l-ciclopropil-6-~
fluoro-lH-quinazolin-2, 4-diona; )
3-Amino-7-(5-aminometiltiofen-3-il)-8-metil-l-ciclopropil-6-

fluoro-1H-gquinazolin-2, 4-diona;
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3-Amino-7~(5-aminometiltiofen-3-11)-8~metoxi-1-ciclopropil-6-
fluoro-l1H-quinazolin-2, 4-diona;

3-Amino-7-(5-aminometi 11:16fen-3-11) ~8~cloro-1-ciclopropil-1H-
quinazolin-2,4-diona;
3-Amino-7~(5~-aminometiltiofen-3-il)-8-metil-1-ciclopropil-1H-
qufnazolin—z,d—diona;

3-Amino~-7- (5-aminometiltiofen-3-il)-8-metoxi-l-ciclopropil-1H-
quinazolin-2,4-diona;

3-Amino-7-(4-aminometil-3, 3-difluoropirrolidin-1-il)-~8-cloro-
l1-ciclopropil-6-fluoro-lH~-quinazolin-2, 4~diona;

3-Amino-7- (4-aminometil-3, 3-difluoropirrolidin-1-il)-8-metil-
l-ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-(4-aminometil-3,3-difluoropirrolidin-~1-il)-8-metoxi-
1-ciclopropi1-6—f1uoro—1H-quinazolin-é,4-diona;
3-Amino-7~(4-aminometil~3, 3-difluoropirrolidin-1-il)-8-cloro-
l-ciclopropil-1H~-quinazolin~2,4-diona;
3-Amino-7-({4-aminometil~-3, 3-difluoropirrolidin-1-il)-8-metil-~
l-ciclopropil~-1H-quinazolin~2,4-diona;
3—Amino-7—(!-amin;metil-3,3-difluoropirrolidin-l—il)-B—metoxi-
l-ciclopropil-1H-quinazolin-2,4-diona;
3-Amino-7-({4-(l-aminoetil)~-3, 3-difluoropirrolidin-1-il)-8-
cloro-l-cicloﬁropil-s-fluoro-lH—quinazolih-Z,4—diona:
3—Amino-1—(4-(1-aminoetilj-3,3—éifluoropirrolidin—1—i1)-8-

metil-l-ciclopropil-6~fluoro-l1H-quinazolin-2,4-diona;
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3-Amino-7-(4-(1l-aminoetil)-3, 3-difluoropirrolidin-1-il)-8-
metoxi-l-ciclopropil-6-fluoro-1H-quinazolin-2, 4-diona;
3-Amino-7-(4-(l1-aminoetil)-3, 3-difluoropirrolidin-1-il)-g-
cloro-l-ciclopropil-1H-quinazolin-2, 4-diona;
3—§mino-7-(4-(1-aminoetil)-3,3-difluoropirrolidin-l—il)-8-
metil-l-ciclopropil-1H-quinazolin-2,4-diona;
3-Amino-7-(4-(l-aminoetil)-3, 3-difluoropirrolidin-1-il)-8-
metoxi-l-ciclopropil-l1H-quinazolin-2, 4-diona;
3-Amino-7~(4-(l-amino-l-metiletil)}-3, 3~difluoropirrolidin-1-
il)-8-cloro—1-ciclop¥opil-6—fluoro-1H-quinazolin—2,4-diona:
3-Amino-7-(4-(l-amino-l-metiletil)-3, 3-difluoropirrelidin-1-
il)-8-metil-l-ciclopropil-6-fluoro-1H~-quinazolin-2, 4~-diona;
3-Amino-7-{4~(l-amino~l-metiletil)-3,3-difluoropirrolidin-1-
il)-8-metoxi-1-ciclopropil-6-fluoro-1lH~quinazolin-2, 4-diona:;
3-Amino-7-(4~{(l-amino-1l-metiletil)-3,3-difluoropirrolidin-1-
il)-8-cloro-l1l-ciclopropil-1H-quinazolin-2, 4-diona;
3-Amino-7-(4-(1-amino-l-metiletil) -3, 3-difluoropirrolidin-1-
il)-8-metil-1l-ciclopropil-1H-quinazolin-2, 4-diona;
3-Amino-7-(4-(l-amino-l-metiletil)-3,3-difluoropirrolidin-1-
il)-8-metoxi-1-ciclopropil-1H-quinazolin-2, 4-diona;
3-Amino-7-(3-(l-aminoetil)pirrolidin-1-il)-1l-ciclopropil-6-
fluoro-s,8—dimetil—lH—quinazolin—z,4-di;na;

3-Amino-7- (3~ (l-aminoetil)pirrolidin-1-il)-1-ciclopropil-5, 8~

dimetil-1H-quinazolin-2, 4-diona;
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3—Amino-7—(3-(l—aminoetil)pirrolidin-l—ilf-1-ciclopropi1-6—

fluoro-8-metoxi~S-metil-1H-quinazolin-2, 4-diona;

3—Amino-7-(3—(1-aminoetil)pirrolidin-l—il)-l-ciclopropil-e—

metoxi-5-metil-1H-quinazolin-2, 4-diona;

3,8-Diamino-7-[3~ (1-aminoetil)pirrolidin-1-il)-l-ciclopropil-

6-fluoro-5-metil-1H-quinazolin-2, 4-diona; y

3,8-Diamino-7-(3-(l-aminoetil)pirrolidin-1-il)-1-ciclopropil-

5-metil-1H-quinazolin-2,4-diona.

(E;} Una

comprende

portador,

12, Una
comprende

portador,

(;ii;) Una

comprende

portador,

[
14 Una

comprende

portador,

composicién farmacéutica, caracterizada
un compuesto de la reivindicacién 1 mezclado

diluyente o excipiente.

composicién farmacéutica, caracterizada
un compuesto de la reivindicacidén 2 mezclado

diluyente o excipiente.

composicién farmacéutica, caracterizada
un compuesto de la reivindicacién 3 mezclado

diluyente o excipiente.

composicién farmacéutica, caracterizada

un compuesto de la reivindicacién 4 mezclado

diluyente o excipiente.

porque

con un

porque

con un

porque

con un

porque

con un
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(i;l Una composicién farmacéutica, caracterizada porque
comprende un compuesto de la reivindicacién 5 mezclado con un

portador, diluyente o excipiente.

(:i;) Una composicién farmacéutica, caracterizada porque
comprende un compuesto de la reivindicacién 6 mezclado con un

portador, diluyente o excipiente.

(é}) Una composicién farmacéutica, caracterizada porque
comprende un compuesto de la reivindicacidén 7 mezclado con un

portador, diluyente o excipiente,

(:ié;) Una composicién farmacéutica, caracterizada porque
comprende un compuesto de la reivindicacién 10 mezclado con un

portador, diluyente o excipiente.

(é;) Un método para tratar una infeccién bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifero una cantidad efectiva antibacteriana de un compuesto
de la reivindicacién 1. .

(Zfé}) Un método para tratar una infeécién bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifero una cantidad efectiva antibacteriana de un compuesto

de la reivindicacidén 2.
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@ Un método para tratar ung infeccién bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifero una cantidad efectiva antibacteriana de un compuesto

de la reivindicacién 3. -

@. Un método para tratar una infecciédn bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifero una cantidad efec':tiva antibacteriana de un compuesto

de la reivindicacién 4.

@. Un método " para tratar una infecciédn bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifero una cantidad efectiva antibacteriana de un compuesto
de la reivindicacién 5.
™~

LZ}". Un método Para tratar una infeccién bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifero una cantidad efectiva antibacteriana de un compuesto
de la reivindicacién 6.

”

23. Un método para tratar una infeccién bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifero una cantidad efectiva antibacteriana de un compuesto

de la reivindicacién 7.
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@. Un método para tratar una infeccién bacteriana en un
mamifero, caracterizado porque comprende administrar al
mamifere una cantidad efectiva antibacteriana de un compuesto

de la reivindicacién 10.

@. Un método para inhibir un mutante de tipo silvestre de la
girasa de ADN en un mamifero, caracterizado porgque comprende
administrar al mamifero una cantidad efectiva de un compuesto

de la reivindicacién 1.

@. Un método" para inhibir un mutante de girasa de ADN
resistente a la quinolona en un mamifero, caracterizado porque
comprende administrar al mamifero una cantidad efectiva de un

compuesto de la reivindicacién 1.
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RESUMEN DE LA INVENCION

Las 3-aminoquinazolin-2,4-dionas tienen la férmula
Rs O y-
o~y N Nog,
AL A Ao
Ry K v
Re- Ry
en donde:
Ri ¥ R3 incluyen alquile, alquenileo, algquinilo, ciclecalquilo,
arilo, heterociclico y heteroarilo;
Rs, Rg, Y Rg incluyen H, alquilo, alcoxi, halo, NO2, CN, NHj,
alquil y dialquilamino;
R; es hidrégeno, alquilo, cicloalquilo, heterociclico,
heterociclico fusionado, arilo y arilo fusionado;

J y K son C o N;

y gsales farmacéuticamente aceptables de ellos.



12 924

ALBO0O72-01C

3-AMINOQUINAZOLIN-24-1DIONIE: ANTIBACTYERIAL AGENTS

Ficld of the Invention
This invention relates to 3-aminoquinazolin-2.4-diones that have potent
in vilro and in vivo antibacterial activity. In addition, thig invention relates lo o
5 method of inhibiting both wild-lype and gquinolone resistant mutants of DNA
gyruse. This invention further relates 10 & method of treating patients having

antibiotic resistance and in need ol treatiment lor bacierial infections.

BACKGROUND OF THE INVENTION

Antibiotic resistance is a worldwide problem wilh catastrophic potential.
10 'The American Socicty of Microbiology “Task Force recently issued a report
defining the resistance problem and calling for new antibacicrial agents with novel
structures or mechanisims to offer aliemmatives to existing therapeulic choices
(Southern Med. J., 1995:88:797).
The quinolones are a class of antibacterials that are widely used
15 throughout the world. The quinolones arc polent inhibitors of gram positive and
grum negative bacteria, and may be administcred orally or intravenously. The
quinclones are routincly used cven though they have side elfects (/. Antimicrob.
Chemother., 1994,33:685). and significant resistance has been frequendy noted
(Gootz, Medicinal Research, 1996;Rev. 16:433). One of the most widely used

20 quinolones is ciprofloxacin, which has the following chemical structure;

(\N N
dJ L
The quinolones have a distinct structurc activity relationship (SAR) which

_ is defined by scveral thousands ol analogs prepared aver the last 30 years
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2-

(S. Mitsuhashi, cd. Progress in Drug Research, 1992:38:11-147). In the quinolone
SAR (referring to the formula below representing substituted guinolones), it is

well-cstablished that the N| group, in combination with the C3-carboxyl and the
Cg4-carbonyl, arc essential for activity, and that any substituents at Cy detract from

activity (J. Antimicrob. Chemother., 1994;33:685 and Goolz, supra., 1996). It is
also well-established that Rg is ideully fluorine, and that R+ is a nitrogen

containing heterocycle. Ry is ideally a small alkyl, a cycloalkyl. or a phenyl

group.

The quinolones inhibit bactcrial growth by inhibition of DNA gyruse and
topoisomcrase |V (Gooiz, supra., 1996). The gymse injeraction appears {o rely on
the N}/C4-carbonyl/C3-carboxyl relationship.

Allempls to design novel guinolone mimics have lucused on the
N/C4-curbonyl/C3-carboxyl relationship. Certain tricyclic isothiazole analogs
were designed 1o keep an all-planar relationship, and to have the NI of the
isothiazole ring be as acidic as the quinolonc C3-carboxyl group (Chu, Drugs

Exptl. Clin. Res., 1990:16:215).

Ry

While maintaining exccllent antibacterial activity, these compounds elso show
antitumor and mammalian topoisomerase aclivity (Drugs of the Future,

1992;17:1101). Thesc activities are undesired in an antibacterial agent.
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Sevcral publications (US Patent No. 5,283,248, J. Med. Chem.,
1992;35:1358: Antimicrobh. Agenis Chemother., 1995;39:163) disclosc tricyclic
compounds (such us the structure below) having antibacterial activity and DNA

gyrase inhibiting activity.

N
13
R

1

For such compounds, the relationship of the Ny to the C4-carbonyl is skewed.

Compounds of this type are ineflective against bacteria that are quinolone
resistant.
Other tricyclic analogs of the following structure are disclosed as
10 quinolone mimics (JI* 4,091,090, 3/92; Interscience Conference on Antimicrobial
Agents and Chemothcrapy 1991, Abstract 1494),

While the ideal quinolone N1-C4-carbonyl relationship is maintained, the
C» region, where substitution is undesirable, is part of a fused-ringed system.

15 These compounds are not aclive against quinolone resistant bacteria.

WO 96/04288 describes a series ol benzoheterocycles of the fonnulas

R, R,
Ry x\\( Ry !
R N7 R N/KO
3 ! 3 H!
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where X, Y, and Z arc hiydrogen bond aceeplor and donator groups. Among the
compounds depictled are N-hydroxy-quinuzoline-2,4-diones, where R|-R4 can
represent hydroxy, amino, nitro, a variety of alkyls, esters, and amides. In alt
cases, the substituent on N is hydrogen. Nouc of the substituents Rj-R4 are
nitrogen containing heterocyeles. No antibacterial aclivity is disclosced for these
compounds.

United States Palent No. 5,155,110 describes N j-uryl-N-hydroxy-

quinazolinc-2.4<diones of the formula

I?I [0
Ar

where R may be halo, cyano, hydroxy, alkoxy, and substituted amino. Amino
heterocycles are not included in R, and no antibacierial activity is reported for
such compounds.
Compounds taught in Intemational Publication No. WO 95/19346 as
AMPA, NMDA, and kinasc receplor antagonists have the formula
0O ,
R ' I
! N
ji S0,R
N O
Ry ‘H
where R substituents are defined as alkyl or phenyl, and R and R are defined as
H, alkyl, alkoxy, alkenyl, halogen, NO2, (un)substituted NH5, CN, etc. Again, no
antibacterial activity is disclosed for these compounds.
Komel and coworkers (Komet M.J. et al,, /. Heterocyl. Chem.,

1984;21:1533-1535) disclosed anticonvulsant compounds having the formula
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0
R N NRaks
N/&O
3

where R is defined as H, Me, or Cl; R) and Ry as H or Me; and R3 as Mc or
-butyl. Alternatively, R and R3 together with the nitrogen atom to which they
are attached, can form a heterocyclic ring such as piperidinyl, morpholinyl, cic.
These compounds are not reported to have antibacterial activity.

A number of publications teach compounds having diurctic and sedative
activitics and with the generic structure as follows (ES 80/489675, JP 80/33323,
DE 80/199792, I'R 78/33438, JP 70/97932; Baronnct R., Callendret R.,
Blanchard L., Foussard-Blanpin O., Bretaudcau J., Eur. J. Med.-Chim. Ther.,

1983;18:241-247).
R (@)
3@“\'“ -NR4R,
LA
Ry

These are compounds in which NR R can fonn a heterocycle, or R} and Ry
independently can represent H or a small alkyl. R3 and R4 can represent H,
halogen, sulphonamide, alkyl. or alkoxy. No antibacterial activity is reported for
these compounds.
International Publication No. WO 99/21840 dcscribes 3-hydroxy-
quinazoline-2,4-diones as antibacierial agents.
Rs

R OH
G\Y N ~

I ) N
Oy
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Compounds ol this type are quinolone mimics where the 3-position exocyclic
carboxylic acid of the quinolones is replaced by an oxo at the 2-position and a
hydroxy at the N-3-position. Compounds of this type are designed 10 keep an all-
planar relationship and to have the N-OIH remain acidic, as in the quinolone
CO72H (Chu, Drugs Exptl. Clin. Res., 19%):16:215). These compounds inhibit
DNA gyrase and topoisomerase [V, and demonstrate antibactcrial activity in vilro.
However, such compounds are not cllective against quinolone resistant bacleria.
The nced continues to ind new antibacterial agents that have the polency
of the quinolones, but which are active against quinolonc resistant bacterial
strains. The present invention provides such compounds, which are characterized
as 3-aminoquinazolin-2,4-diones. An object of this invention is to provide these
ncw compounds, and a method for tr:;uling bacterial infections in mammats by

administering these compounds.

SUMMARY OF THLE INVENTION

The present invention provides 3-uminoquinum;lin—2,4—dioncs having
antibucterial activity. ‘The compounds inhibit DNA gyrase, bul are not cross-
resistant with quinolone mutants that are no longer sensitive lo agents such as
ciprofloxacin.

The invention provides compounds of Formula I

Rs O g
Ry K” N"ko
Ry Ry
or a pharmaceutically acceptable salt thereol wherein:

R} and Rj3 independcntly arc H,
C1-Cy37 alkyl and substituted alkyl,
C2-C17 alkenyl and substlituted alkenyl,
C3-Cj2 alkynyl and substituted alkynyl,
C3-Cj2 cycloalkyl and substituted cycloalkyl,

=)
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aryl and substituled aryl,
heterocyclic and substituted heterocyclic,

or heteroaryl and substituted heleroaryl,

Rs, Rg. and Ry independently are 11,

(O)nC1-Cj2 alkyl, and substituted alkyl;
(O)nC2-C2 alkenyl, and substituted alkenyl;
(0),C2-C 2 alkynyl. and substituted alkynyl:
halo,

NO7.

CN,

NR'R” whereinnis O or 1;

R’ and R" independcntly are 11,

C-C2 alkyl and substituicd alkyl,

C3-Cj7 alkenyl and substituted alkenyl,

Co-C13 alkynyl and substituted alkynyl,

CO-C-Cj2 alkyl and substituted alkyl,

or R’ and R" taken together with the nitrogen to which they are atlached
formn a 3- to 7-membered ring containing {rom | o 3 heteroatoms

sclceled from N, O, and S, said ring being unsubstituted or
subslituted with up Lo 4 substituent groups;

R} and Rg can be taken together with the atoms to which they are attached to

form a cyclic ring having from 1 to 3 heteroatoms selected from N, O, and
S, and optionally substituted by R’ and R";

R7 is hydrogen,

C1-Cj3 alkyl and substiluted alkyl,
C2-Ci3 alkenyl and substituted atkenyl,
C2-C17 alkynyl and substituted alkynyl,

halo,
NO3,

A



CN.
NR'R",
COOR’,
aryl.
5 fuscd aryl.
heterocyclic,
fused heterocyclic,
bicyclic heterocyclic, or
spiro heterocyclic wherein all ring groups can be substituted;

10 J and K independently arc C or N, provided that when J or K is N, Rg or Rg is
abscnt at that position.
R7 is referred to herein as the “side chain™ of the 3-aminoquinazolin-

2.4-dione nucleus. The Ry side chain can be any group known in the quinolone art

us a suitable substituent al the 7-position of the quinolone ring.

15 Preferred compounds of this invention have Formula Il
R NHR
Il
N
R7 | 0
Rg R,

wherein Ry, R3, Rg, R7. and Rg are as defined sbove.

Further preferred compounds have Formula 111

Ry N,NHR3
/k 111
R-'] N 70
Y,
R
20 wherein R3, Rg, R7, and R’ are us defined nbove.

Another preferred group of compounds have Formula IV
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wherein Ry, R3, Rg. and R7 are ax defined above.

The most preferred compounds of this invention have Formula V

Rg N VHRs
Rl

AL '
R" |

Rg Ry
wherein R(, R3. Rg, R8, R’, und R” arc as defined above. An especially prelerred
embodiment are compounds of l-'onnul:; V wherein R’ and R" are taken together
with the nitrogen to which they are nllml:hed to complete a ring which is optionally
substituted with groups such as alkyl and substituted alkyl, and amino,
alkylamino, dialkylamino, and aryl amino. )

A lurther preferred group of compounds have Formula V1

RGIT&N/N“%
R\ﬁ = T,ko VI
R" '

R,
wherein R, R3, Rg, R’, and R” are as defined above.

Still another preferred group of invention compounds are those of
Formula VII

NHR
O
R P N/Ko Vil
7 I
Rg R,

wherein Ry, R3, R7, and Rg are as defined above.

ASS
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Lspecially prelerred compounds provided by the invention are:

3-Amino-7-(3-aminomethylpyrrolidin-1-yl)-8-chloro-1-cyclopropyl-
6-fluoro-| H-quinizoline-2,4-dione;

3-Amino-8-chloroe-1-cyclopropyl-6-lluoro-7-pipcrazin- t -yt- 1 /1-
quinazoline-2.4-dione;

3-Amino-7-3«(mminomcthyl)-3-methylpyrrolidin-1-ylj-8-chloro-
1-cyclopropyl-6-fluoro-1 F-quinazoline-2 4-dione;

3-Amino-7-(6-amino-3-aza-bicyclo|3.1.0]hex-3-yl)-8-chloro-
1-cyclopropyl-6-luoro-1 H~uinazolin-2,4-dionc;

3-Amino-7-((S)-3-N-methylaminopyrrolidin- | -yl)-8-chloro-1-cyclopropyl-

6-fluoro-1 H-quinazolinc-2,4-dione;

3-Amino-7-((S)-3-aminopyrrolidin-1-yl)-8-chloro-1-(2,4-dilluoroanilino)-

6-fluoro-1 H{-quinazoline-2.4-dionc;
3-Amino-7-|(S)-3-aminopyrrolidin-1-yl]-1 -cyclopropylamino-6,8-
difluoro-111-quinazoline-2.4-dione;
3-Amino-7-[(S)-3-aminopyrrolidin- -yl}- 1 cyclopropylamino-5,8-

difluoro-14#/-quinazoline-2,4-dionc;

3-Amino-7-((S)-3-aminopyrrolidin-1-yl)-1-cyclopropyl-5,6,8-tri[luoro-1 -

quinazoline-2,4-dionc;

3-Amino-7-(3-aminopyrrolidin- [-yl)-8-chloro-1-cyclopropyl-6-fluoro- 1 #-

quinazoline-2,4-dione;

7-((S)-3-Aminopyrrolidin-1-yl)-1-cyclopropyl-3,5-diamino-6,8-difluoro-

1 H-quinazoline-2,4-dione;

3-Amino-7-(3-hydroxymethylpyrmolidin-1-yi)-8-chloro-1-cyclopropyl-

6-fluoro-1//-quinazoline-2,4-dionc;
3-Amino-7-(3-aminocthylpyrrolidin-1-yl)-8-chioro- 1 -cyclopropyl-
6-fluoro-1 H-quinazolinc-2,4-dionc;
3-Amino-7-((S)-7-amino-5-azaspiro| 2.4 hept-5-yl)-8-chloro- 1 -
cyclopropyl-6-fluoro-1 A-quinazolinc-2 4-dione;
3-Amino-7-[(R)-3-(1-amino-1-methylethyl)pyrrolidin-1-yl]-8-chloro-
1-cyclopropyl-6-Mluoro- 1 F-quinazoline-2,4-dione;

isp
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3-Amino-7-3-aminomethylpyrrolidin-[-yl)- 1 -cyclopropyl-6-1luoro-1 H-
quinnzoline-2,4-Jionc;

3-Amino-7-(pyrrolidin-1-y!)-8-chloro-| -cyclopropyl-6-fluoro-| H-
quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolidin- 1-yl)-8-chloro-6-fluoro- 1 -isopropyl-1 H-
quinazoline-2,4-dione;

- 3-Amino-7-(3-aminopyrrulin-1-yl)-1-sec-butyl-8-chloro-6-fluoro-1 H-

quinazoline-2,4-dionc;

3-Amino-7-[3-aminopyrrolidin-1-yl}- I-cyclopropyl-6-fluvro-8-methoxy-
1 H-quinazoline-2 4-dionc;

3-Amino-7-|3-aminopyrrolidin-1-yi}-8-chloro-1-cyclobutylamino-6-
fluoro-1 A-quinazoline-2.4-dionc;

3-Amino-7-(3-aminopyrrolidin-1 -yl)-1-cyclopropyl-8-1luoro-1 H-
quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolidin- 1 -yl)-6-chloro-1-cyclopropyl-8-fluoro-1 /-
quinazoline-2,4-dione; .

3-Amino-7-((S)-3-aminopyrrolidin- 1-yl)-1-cyclopropylmethyl-8-lluoro-
1 H-quinazoline-2,4-dionc; '

3-Amino-7-{(R)-3-(1-amino-{-methylethyl)pyrrolidin-1-ylj-
1-cyclopropylmethy!-8-fluoro-1H-quinazoline-2,4-dionc;

3-Amino-7-((S)-3-aminopyrrolidin- 1 -yl)- f-ethyl-8-{luoro-| H-quinazoline-
2,4-dione;

3-Amino-1-cthyl-6-fluoro-7-|(R)-3-( 1-amino-1-mecthylethyl)-pyrrolidin-
1-yl}-1H-quinazoline-2,4-dione;

3-Amino-7-((S)-3-aminopyrrolidin- 1-yl)-1-cyclopropyl-6-fluoro-1 H-
quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-8-methyl-1 H-
quinazoline-2,4-dione; "

3-Amino-7-(3-aminomethylpyrrolidin-1-y1)-1 -cyclopropyl-6-fluoro-8-
methyl-1H-quinazoline-2,4-dionc;

3-Amino-7<3-aminopyrrolidin- 1-yl}-1-cyclopropyl-8-fluoro-6-methoxy-
111-quinazoline-2,4-dionc;
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3-Amino-7-(3-uminomethylpyrrolidin-1-yl)-1-cyclopropyi-6-tuoro-8-

methoxy- 1 H-quinazoline-2,4-dionc;

3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-8-cthoxy-6-(luoro-1H-

quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-luoro-2.4-dioxo-
1,2,3,4-lcimhydroquinazoline-8-carbonitrile;

3-Amino-8-chloro-1-cyclopropyl-6-lluoro-7-(3-[ 1,2,3-triazol |- 1 -yl-
pyrrolidin-1-yl)-1Fl-quinazoline-2,4-dione;

3-Amino-7-{(8)-3«((R)- 1 -aminocthyl)pyrrolidin-1-yl}-1-cyclopropyl-6-
fluoro-8-methoxy-1 H-quinazoline-2,4-dione;

3-Amino-7-{(8)-3-((S)-  -aminoethyl)pyrrolidin-1-y! |- 1-cyclopropy!-6-
fluoro-8-mcthoxy-1 H-quinazoline-2 4-dione;

3-Amino-7-|(8)-3«(R)-1-aminocthyl)pyrrolidin-1-yl]-1cyclopropyl-6-
fluoro-8-methyl-111-quinazoline-2,4-dionce:

3-Amino-7-{(8)-3-((S)- I-aminocthyl)pyrrolidin- 1 -yl - 1 -cyclopropyi-6-

fluoro-8-methyl- 1 H-quinazoline-2,4-dionc;

5-Amino-9-((S)-3-aminopyrrolidin-1-yl)}-8-fludro-3-methyl-2,3-dihydro- 1 -

oxa-3a,5-dinzaphenalenc4.,6-dione; °
5-Amino-9-[(R)-3-((S)-1-aminocthyl)pymolidin- 1 -yl]-8-luoro-3-methyl-
2,3-dihydro- 1-oxa-3a,5-diazaphenalenc-4,6-dione;
2-Amino-8-((8)-3-aminopyrrolidin-1-y1)-9-Mluoro-5-methyl-6,7-dihydro-
5H-pyrido[3.2,1-ijJquinazoline-1,3-dionce,;
2-Aminv-8-{(R)-3-({S)-1 -nmin.wlhy Dpymolidin-1 -y1}-9-fluoro-5-methyl-
6,7-dihydro-5H-pyrido|3.2,1-ij Jquinazoline-1,3-dione;
3-Amino-7-((S)-3-aminopyrrolidin-1-yl}-1 -cyclopropyl-6-luoro-1 H-
pyrido[2.3—d]pyrimidi;ae-2,4-dione;
3-Amino-7-(6-amino-3-azabicyclo|3.1.0jhex-3-yl)-1-cyclopropyl-6-
fluore- L H-pyrido[2,3-d]pyrimidine-2 4-dione,;
3-Amino-7-(3-aminomethyl-3-methylpyrrolidin- 1-yl)-1-cyclopropyl-6-
Muoro-1 H-pyrido|2,3-d]pyrimidinc-2,4-dione,;
3-Amino-1 -cyclopropyl-6-ﬂu01.'o-7-(oclahydropyrrulo[3 »4-c]pyridin-2-yl)-
IH-pyrido|2,3-d]pyrimidine-2,4-dionc;



10

15

20

25

30

-{3-

3-Amino-1-cyclopropyl-6-fluoro-7-(ocinhydropyrrolo] 3,4-bpyridin-2-yl)-
1 H-pyrido|2.3-d|pyrimidine-2.4-dionc:

3-Amino-7-[(R)-3~( l-amino-]-methylethyl)pyrrolidin-1-yl |- 1cyclopropyl-
6-Mluoro-1 H-pyrida[2.3-d |pyrimidine-2,4-dione;

3-Amino-7-(3-aminomethylpiperidin-1-yl)- 1 cyclopropyl-6-tluoro-11-
pyrido|2,3-d]pyrimidine-2,4-dione;

trans-3-Amino-7-(3-aminomethyl-4-triflluoromethylpyrrolidin-1-yl)-1-
cyclopropy!-6-lluoro-1 H-pyrido| 2,3-d]pyrimidinc-2,4-dione;

3-Amino-1-cyclopropyl-6-fluore-7-f(R)-3<{(R)-1-methylamino-
ethyl)pyrrolidin-1-yl]-1H-pyrido[2,3-d |pyrimidine-2,4-dione;

3-Amino-7-[(R)-3-((S)-1-aminvethyl)pyrrolidia- 1-yl]-1cyclopropyl-6-
fluoro-1H-pyrido[2,3-d|pyrimidine-2,4-dionc;

3-Amino-7-[3-(1 -nminuprOpyl')pyrrulidin- 1-ylj-1-cyclopropyl-6-fluoro-§-
methyl-1//-quinazoline-2 4-dione;

3-Amino-1-cyclopropyl-6-fluoro-8-methyl-7-[(R)-3«(S)-1-
methylaminocthy!)pyrrolidin-1-yl]- 1 A=quinazoline-2,4-dione;

3-Amino-7-| 7-(1-aminocthyl)-5-azaspiro| 2.4 Jhept-5-yl]- 1 -cyclopropyl-6-
fluoro-8-methyl-1 //-quinazoline-2,4-dione;

1-(3-Amino-8-chloro- I -cyclopropyl-6-luoro-2,4-dioxo-1,2,3,4-
tclrahydroquinmlin-7-yl)pipcriiiinc—3-cnrboxylic acid amide;

3-Amino-[7-trans-3-aminomethyl-4-trifluoromethylpyrrolidin-1-yl])-8-
chloro-1-cyclopropyl-6-fluoro-1//~quinazoline-2,4-dionc;

3-Amino-8-chloro- | -cyclopropyl-6-fluoro-7-{ 3-[(2.2,2-trilluoro-
cthylamino)methyl]pyrrolidin-1-yl }-1 H-quinazoline-2,4-dione;

3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7{(5-methylhexahydro-
pyrrolo[3,4-c]pyrrol-2-yl)- | H-quinazoline-2,4-dionc;

3-Amino-8-chloro-1-cyclopropyl-7-(2,7-diazaspiro[4.4]non-2-yI)-6-fluoro-
| H-quinazoline-2,4-dionc;

3-Amino-7-(3-aminomethyl-3-benzylpyrrolidin-1-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1 /{-quinazoline-2,4-dione;

3-Amino-7-[(R)-3-((S)-1-aminoethyl)pyrrolidin-t-yl]-8-chloro-1-

cyclopropyl-6-fluorv-1 Hquinazoline-2,4-dione;

&
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3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-4{3-hydroxyimino-pyrrolidin-
1-yl)-1//-quinazoline-2.4-dione;

3-Amino-7-[trans-3-nmino-4-trifluoromethylpyrrolidin- 1 -yl }-8-chloro-1-
cyclopropyl-6-lluoro- 1 l<uinazoline-2 4-dione:

3-Amino-8-chloro- i cyclopropyl-6-fluoro-7-[(R)-3-(S)-1-
melhylaminocthyl)pyrrolidin-1-yl}-1 //-quinazoline-2.4-dione;

3-Amino-7-(trans-3-amino-4-phenylpyrrolidin-1-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1 //-quinazoline-2,4-dionc;

3-Amino-7-|trans-3-amino-4-(4-hydroxyphenyi)pyrrolidin-1-yl]-8-chloro-
1-cyclopropyl-6-fluoro-1H-quinazolinc-2,4-dione;

N-{1-(3-Amino-8-chloro- | cyclopropyl-6-{luoro-2 .4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)pyrrofidin-3-ylmethyljmethanesulfonamide;

3-Amino-7-(3-aminomethylpiperidin-1-yl)-8—chloro-1cyclopropyl-6-
Nuoro-1 H-quinazoline-2.4-dionc;

3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-[3-(isopropylamino-
methyl)pyrrolidin-1-yl}- L l{yuinuzoline-2,4-dione;

3-Amino-7-(3-aminomethylpyrrolidin- 1-yl)-6,8-dichloro- 1 -cyclopropyl-
1 H-quinazgline-2,4-dione;

N-{1-(3-Amino-8-chloro-1 cyclopropyi-6-fluoro-2 4-dioxo-1.2,3,4-
tetrahydroguinazolin-7-yl)pyrrolidin-3-yimethyl}jmethanesulfonamide;

3-Amino-7-[(R)-3-(8)-(l-aminoethyl)pyrrolidin-1-yl -t cyclopropyl-6-
fluoro-8-methyl-1H-quinazolinc-2,4-dione;

3-Amino-7-[(R)-3~(1-amino- [ -mcthylcthyl)pyrrolidin-1-yl{-1-cyclopropyl-
6-uoro-8-methyl-1 H-quinazoline-2,4-dionc;

3-Amino-7-[3-(1-aminocthyl)-3-methoxypyrrolidin- -yl]-1-cyclopropyl-6-
fluoro-8-methyl-1H-quinazoline-2,4-dione;

3-Amino-7-[3-(1-aminocthyl)-3-Nuoropyrrolidin- -yl}- 1 cyclopropy!-6-
fluorc-8-methoxy- 1 H-quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-5-methyi-1 H-
quinazolinc-2,4-dione;

3-Amino-7-[(R)-3-(S)-(1 -aminocthyl)pyrrolidin-1-yl]-1-cyclopropyl-6-

fluoro-5-methyl- | H-quinazoline-2,4-dione;
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3-Amino-7-(3-aminomethyi-3-methoxymethylpyrrolidin-1-y1)-1-
cyclopropyl-6-fluoro-8-methyl- 1 1 -quinazoline-2,4-dione;
3-Amino-7-3-aminomethyl-3-lluoromelhylpyrrotidin-1-yl)-1 -
cyclopropyl-6-lluoro- | H-yuinazoline-2 4-dione;
3-Amino-7-(trans-3-aminomethyl-4-trifluoromethylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluvro-8-mcthoxy- | H-quinazoline-2,4-dione;
3-Amino-7-[3-(1-aminocthyl)piperidin- 1 -yl]- 1 cyclopropyl-6-fluoro-§-
mecthoxy- | H-gquinazoline-2 4-dione:
3-Amino-7-|3-(aminaocthyl)piperidin- -yl ]- 1 cyclopropyl-6-fluoro-8-
methyl- 1 H-quinazoline-2,4-dionc;
3-Amino-7-[4-(1 -aminocthyl)-3,3-dimcthylpyrrolidin-1-yl}-1cyclopropyl-
6-Muoro-8-mcthoxy- 11 I-quinazoline-2,4-dione;
. 3-Amino-7-|4-(1-aminocthyl)-3,3-dimcthylpyrrolidin-1-y1]- 1-cyclopropyl-
6-fluorv-8-methyl- 1 Fl-quinazoline-2.4-dionc;
3-Amino-7-(3-amino-3-phenylpyrrolidin-1-yl)- 1 -cyclopropyl-6-fluoro-8-
methyl- 1 H-quinazoline-2,4-dione;
3-Amino-7-[3-(1-aminocthyl)}-4-methylpyrrolidin- 1 -yl }-1-cyclopropyl-6-
fluoro-8-methyl-1H-quinazoline-2.4-dionc;
3-Amino-7-(3-aminomcthyl-3-phenylpyrrolidin-1-yi)-1-cyclopropyl-6-
fluoro-8-methyl-1H-quinazoline-2 4-dione;
3-Amino-7-(7-aminomethyl-5-azaspiro[2,4 Jhept-5-yl)- 1 -cyclopropyl-6-
MNuoro-8-mcthyl-1H-guinazoline-2,4-dionc;
3-Amino-7-(7-aminomethyl-5-azaspiro|2,4}hept-5-yl)-1-cyclopropyl-6- .
fluoro-8-mcthoxy-1H-quinazoline-2.4-dionc;
3-Amino-7-(3-aminomethyl-3-hydroxypyrrolidin-1-yl)- 1-cyclopropyl-6-
fluoro-8-methoxy-1I-quinazoline-2.4-dione;
3-Amino-7-(3-aminomethylpiperidin-1-yl)-1-cyclopropyl-6-fluoro-8-
mcthyl-1H-quinazoline-2 4-dione;
3-Amino-7-(3-amino-4-methoxypyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-8-
methyl-1H-quinazoline-2,4-dionc;
3-Amino-7-(3-amino-4-incthoxypyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-8-

methoxy- ! H-quinazoline-2,4-dione;

D\
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3-Amino-7-{3-amino-4-luoropyrrolidin- 1 -y1)- 1 -cyclopropyl-6-fluoro-8-
methoxy-1 H-quinazoline-2.4-dione;
3-Amino-7-(3-aminomethyl-3-methylpyrrolidin-1-yl)-1-cyclopropyt-6-
(Tuorv-8-methyl-11 [-quinazoline-2.4-dionc;
3-Amino-7-[(R)-3 (-((S)-1-amincethyl)pyrrolidin-1-yl}-1-cyclopropyl-8-
cthyl-6-1luoro-11 l-t|uinumlinc-Z.d-dio._nc;
1-(3-Amino-1 -cycfopropyl-(a—li uoro-8-methoxy-24-dioxo-1,2,3 4-
lctrahydroquilmznlin-7-y|)pyrrulidinc-.J-carboxylic acid trifluoroacetate;
14(3-Amino- | -cyclopropyl-6-fluoro-8-methyl-2 4-dioxo-1,2.3,4-
tetrahydroquinazolin-7-yl)pyrrolidine-3-carboxylic acid trifluoroacetate;
3-Amino-7-(1 -uminomelhyI—3-'uzabicyclo[3. 1.0}hex-3-yl}-Icyclopropyl-
6-1luoro-8-methoxy-1 I1-quinazoline-2.4-dione;
3-Amino-7-(| -aminomethyl-3-azabicyclo|3.1.0Jhex-3-yl}- [-cyclopropyl-
6-Muoro-8-methyl- 1 H-quinuzoline-2 4-dionc;
3-Amino-7-|(8)-3-((R)-1-aminoethyl)pyrrolidin-1-yl]-1cyclopropyl-6-
fluoro-8-methoxy- 1 H-quinazoline-2 4-dione;
3-Amino-7-|(S)-3-((R)-1-aminocthyl)pyrrolidii-1-yl}- 1cyclopropyl-6-
fluoro-8-methyl-1H-quinazoline-2,4-dionc;
3-Amino-1-cyclopropyl-6-fluoro-8-methyl-7-{octahydropyrrolo [3.4-
b]pyridin-6-yl)- | H-quinazoline-2,4-dionc;
3-Amino-7-{trans-3-aminemethyl-4-methylpyrrolidin- 1-yl)-8-chloro-1 -
cyclopropyl-6-fluoro-11i-quinazoline-2,4-dione;
3-Amino-7-(trans-3-aminomethyl-4-methylpymolidin- 1-yl)- [ -cyclopropyl-
6-fluoro-8-methoxy-1 I-l-quinazoline-2,;1-dione;
3-Amino-7-(truns-3-aminomethyl-4-methylpyrrolidin- 1-yl)-1-cyclopropy!-
6-fluoro-8-methyl-1H-quinazoline-2,4-dionc;
3-Amino-7-(trans-3-amino-4-methylpyrrolidin-1-yl)-1-cyclopropyl-6-
Nuoro-8-methoxy-11I-quinazoline-2.4~dione;
3-Amino-7-(3-aminomcthylmorpholin- 1 -yl)-1-cyclopropyl-6-fluoro-8-
methoxy-1H-quinazoline-2,4-dionc;
3-Amino-7-(3-aminomethylpiperidin-1-yl)-1-cyclopropyl-6-fluoro-8-
methoxy-1H-quinazoline-2.4-dione;
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3-Amino-7-13-(1-aminoethyl)-4-methylpyrrolidin- 1-yl}-1-cyclopropyl-6-
Muoro-8-mcthoxy- 1 lH-quinazoline-2.4-dione:
3-Amino-7-(3-amino-3-phenylpyrrolidin- 1-yl)-8-chloro- I -cyclopropyl-6-
Muoro- 1 [ I-quinazoline-2 4-dionc;
3-Amino-7-(3-umino-3-methylpyrrolidin-1-yl)-1-cyclopropyl-6-lluoro-8-
methyl-1 HH-quinazoline-2 4-dione;
3-Amino-1-cyclopropyl-6-lluoro-8-methyl-7-pyrrolidin-1yl-1H-
quinazoline-24-dionc:
3-Amino- |-cyclopropyl-6-fluoro-8-methoxy-7-pyrralidin-1yl-1 H-
quinazoline-2,4-dionc; . .
3-Amino-1-cyclopropyl-6-luoro-7-[3-(1-hydroxy- [ -methylethyl)-
pyrrolidin-1-yl|-8-methyl-11 l-quinzlinl inc-2.4-dione:
3-Amino- 1-cyclopropyl-6-fluoru-7- 3-( | -hydroxy- | -mcthylethyl)-
pyrrolidin- 1 -yl]-8-incthoxy- | H-quinazoline-2,4-dione;
3-Amino-1-cyclopropyl-6-fluoro-5-methyl-7-[(R)-3-((S)-1-
methylaminoethyl)pymuolidin-1-yl]-t H-quinuzoline-2,4-dionc;
(S)-1-[(R)-1-(3-Amino-1-cyclopropyl-7-[3-(1-€lhylaminoethyl)pyrrolidin-
1-y1)-6-fluoro-8-methoxy-1H-guinazotine-2 4-dione;
3-Amino-1-cyclopropyl-7-[(R)-3-((S)-1-cthylaminoethyl)pyrrolidin-1-yl]-
6-Nuoru-8-methyl- 11-quinazoline-2,4-dionc;
3-Amino-7-(6-amino-1-methyl-3-azabicyclo[3.2.0]hept-3-yl)-1-
cyclopropyl-6-fluoro-8-methoxy- | H-quinazoline-2,4-dione;
3-Amino-7-(4-sminomethylpiperidin-1-yl)-1-cyclopropyt-6-fluoro-8-
methoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-(3-aminomcthylazetidin-1-yl)-1 -cyclopropyl-6-luoro-8-
methoxy-1 H-quinazoline-2.4-dionc;
¢is-3-Amino-7-(3-aminomethyl-4-luoropyrrolidin- 1-yl)- 1-cyclopropy)-6-
fluoro-8-methoxy- | H-quinazoline-2 4-dionc;
trans-3-Amino-7-(3-aminomethyl-4-fluoropyrrolidin-1-yl)-1cyclopropyi-
6-fluoro-8-methoxy-11l-quinazoline-2,4-dionc;
3-Amino-7-(1-amino-5-azaspiro[2.4]hept-5-yl)- 1 -cyclopropyl-6-fluoro-8-
methoxy- 1 H-quinazoline-2,4-dione;
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3-Amino-7-(3-uminomethyloctahydroisoindol-2-y1)- 1-cyciopropyl-6-
Muoro-8-methoxy- 1 I-guinazoline-2 4-dione;
3-Amino-7-(3-aminomethyloctahydroisoindol-2-yl)- 1-cyclopropyl-6-
fluoro-8-methyl- 11 1quinazolince-2,4-dionc:
3-Amino-7-|(R)-3«((S)-1-aminocthylpyrrolidin- 1 -yl]-1-cyclopropyl-6-
Nuoro-8-methoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-(6-amino-3-azabicyclo[3.1.0]hex-3-yI)-1-cyclopropyl-6-
[luoro-8-mcthyl-111-quinnzoline-2 4-dionc;
3-Amino-7-[3-(1-amino-1-methylethyl)pyrrolidin-1 -yl |- 1 cyclopropyl-6-
{luoro-8-methoxy- | H-quinazoline-2,4-dione;
3-Amino-1-cycloprapyl-6-luvru-7-[3-(isopropylaminomethyl) pyrrolidin-
1-y1]-8-methoxy-1 H-quinazolinc-2,4<lionc;
3-Amino-] -cyclopropyl-G—l'Iuqnh-8—1nclhoxy-‘l-[_(4a$,7n$)—
oclahydropyrrolo[3,4-b]pyridin-6-yl- 1 //-quinazoline-2,4-dionc;
3-Amino-7-(3-amino-4-fluoromethylpyrrolidin-1-yl)-1cyclopropyl-6-
fluoro-8-methoxy-1 H—quinuzoline-2.4'-d ionc;
3-Amino-7-(3-aminomethyl-3-methylpyrrolidiri-1-yl)-1-cyclopropyl-6-
fluoro-8-methoxy-1 H-quinazoline-2,4-dionc;
3-Amino-7-(4-uminopiperidin-1-yl)- 1 -cyclopropyl-6-luoro-8-methoxy-
1 H-quinazoline-2 4-dionc;
3-Amino-7-(3-aminopiperidin- 1-yl)-1-cyclopropyl-6-fluoro-8-methoxy-
| H-quinazoline-2 4-dione;
3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-7-{ (R)-3-((S)-1-
methylaminoethyl)pyrrolidin- 1-yl]-1 H<uinazoline-2 4-dione;
3-Amino-7-(3-aminoazetidin- I -yl)- 1 cyclopropyl-G-fuoro-8-methoxy-1H-
quinazoline-2,4-dionc;
3-Amino-7-|(3R,45)-3-((8)-1-aminocthyl)-4-fluoropyrrolidin-1-yl |-1-
cyclopropyl-6-fluoro-8-methyl-1 l-l-qui.nazolinc-l.li-dione;
3-Amino-7-{(3R,45)-3-((S)-1-aminocthyl)-4-{luoropyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-quinazoline-2,4-dione;
3-Amino-7-|(3R.4R)-3-(R)-1-aminocthyl)-4-fluoropyrrolidin- I -y1]-1-
cyclopropyl-6-fluoro-8-mecthyi-1H-quinazoline-2,4-dione;
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3-Amino-7-|(3R.4R)-3«((R)- | -aminaocthyl)-4-{luoropyrrolidin-1-yl}-1-
cyclopropyl-8-methyl- | H-quinazoline-2 4-dionc;
3-Amino-7-}(3R.48)-3-(-1-amino-1-incthylcthyl)-4-fluoropyrrolidin-1-ylj-
1-cyclopropyl-6-Mluoro-8-methyl- | H-yuinazoline-2.4-dionc;
3-Amino-7-[(3R,48)-3-(-1-amino-1-methylethyl)-4-fluoropyrrolidin- i -yl}-
1-cyclopropyl-8-methyl-1H-quinazoline-2,4-dione;
3-Amino-7-[(3R.4R)-3- | -amino- 1 -mcthylethyl)-4-1luoropyrrolidin-1-yl]-
1-cyclopropyl-6-fluoro-8-inethyl-111-quinazoline-2.4-dionc;
3-Amino-7-}(3R.41R)-3-(-1-amino- 1 -methylethyl)-4-fMuoropyrrolidin-1-yI)-
1-cyclopropyl-8-methyl- Ll I-quinazoline-2,4-dionc;
3-Amino-7-[(3R4S)-3~((R)- I -amino-2-methoxyethyl)}-4-[luoropyrrolidin-
i-yl]-1-cyclopropyl-6-luoro-8-methyl-1 H-quinazoline-2,4-dione;
3-Amino-7-{{3R.4S)-3-((R)- | -umino-2-methoxyethyl)-4-lluoropyrrolidin-
1-yl}-1-cyclopropyl-8-mcthyl- | I [-quinazoline-2,4-dionc;
3-Amino-7-| (3R 4R)-3-((5)-1-amino-2-methoxyethyl)-4-Muoropyrrolidin-
1-yi}-1-cyclopropyl-6-fluoro-8-methy!l-1 H-quinazoline-2.4-dione;
3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-methoxycthyl)-4-luoropyrrolidin-
1-yl]-1-cyclopropyl-8-methyl-1 I-lquianine-2,4-dione;
3-Amino-7-{(3R4S)-3-((R)-1 -HII:I'I no-2-methoxycthyl)-4-methylpyrrolidin-
1-yl}-1-cyclopropyt-6-Nluoro-8-methyl- 1 11-quinazoline-2,4-dione;
3-Amino-7-[(3R,45)-3-((R)-1-amino-2-methoxyethyl)-4-methylpyrrolidin-
1-yl]-1-cyclopropyl-8-methyl-1 H-quinazoline-2.4-dione:
3-Amino-7-[(3IR4R)-3<((S)-1-amino-2-mcthoxycthyl)-4-methylpyrrolidin-
1-yl]-1-cyclopropyl-6-luoro-8-mcthyi- | H-quinazoline-2.4-dionc;
3-Amino-7-[(3R,4R)-3-((S)- | -umino-2-methoxycthyl)}-4-methylpyrrolidin-
1-yl]-1cyclopropyl-8-incthyl-1 I1-quinazoline-2 4-dionc:
3-Amino-7-[(R)-4-((R)-1-amino-2-methoxycthyl)-3,3-dimethylpyrrolidin-
1-yl]-1-cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dione;
3-Amino-7-[(R)-4-(R)- [ -amino-2-methoxyethyl)-3,3-dimethylpyrrolidin-
1-y!]-1<cyclopropyi-8-methyl- 1 H-quinazolinc-2,4-dionc;
3-Amino-7-[(R)-4-((8)-1-amino-2-methoxyethyl)-3,3-dimethylpyrrolidin-
1-yi}-1-cyclopropyl-6-fluoro-8-methyi-1H-quinazoline-2,4-dione;
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3-Amino-7-{(R)-4~(8)-1-amino-2-methoxyethyl)-3.3-dimethylpyrrolidin-
t-yl}-1-cyclopropyl-8-mcthyl- ] I-quinazoline-2,4-dione;
3-Amino-7-{(R)-34{R)-1-amino-2-phenoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-6-1luoro-8-methyl- 11 l-quinazoline-2.4-dione;
3-Amino-7-[(R)-3-(R)-1-amino-2-phenoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-111-quinazoline-2 4<dionc;
3-Amino-7-|(3R.48)-3-((R)-1-amino-2-phenoxyethyl}-4-methylpyrrolidin-
I-yl}-1<cyclopropyl-6-fluoro-8-methyl- | H<quinazoline-2 4-dionc;
3-Amino-7-[(3R.48)-3-((R)-1-amino-2-phenoxyethyl)}4-methylpyrrolidin-
[-yl]-1-cyclapropyl-8-methyl-1 H-guinazoline-2,4-dione;
3-Amino-7-[(3R.48)-3-((R)-1-amino-2-phenoxycthyl)-4-{luoropyrrolidin-
1-yl]-1-cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-2,4-dionc;
3-Amino-7-{(3R,48)-3-((R)-1-amino-2-phenoxycthyl)-4-fluoropyrrolidin-
1-yl}-1-cyclopropyl-8-methyl-111-quinazoline-2.4-dione;
3-Amino-7-[(R)-3-((S)-1-amino-2-phenoxycthyl)pyrrolidin-1 -yl]-1-
cyclopropyl-6-{luoro-8-incthyl- [ H-guinazoline-2 4-dione;
3-Amino-7-{(R )}-3-((S)-1-amino-2-phenoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-quinazoline-2,4-dionc;
3-Amino-7-{(3R,48)-3-{(S)-1 -amino-2-phenoxycthyl)-4-methylpyrrolidin-
1-yl}-1-cyclopropyl-6-{luoro-8-methyt- 1 H-quinazoline-2 4-dionc; -
3-Amino-7-|(3R,48)-3-((8)- 1 -amino-2-phenoxyethyl }-4-methylpyrrolidin-
1-yl]-t-cyclopropyl-8-methyl- i H-quinazoline-2,4-dione;
3-Amino-7-[(3R,48)-3-((S)- | -amino-2-phcnoxycthyl)-4-fluoropyrrolidin-
1-yl]-I-cyclopropyl-6-iluoro-8-methyl-1 H-quinazoline-2,4-dione;
3-Amino-7-|(3R,48)-3-((S)- 1-amino-2-phenoxycthyl)-4-Mluoropyrrolidin-
1-yl]-1-cyclopropy!-8-incthyl-1 H-quinuzoline-2.4-dione;
3-Amino-7-[(R)-4-((R)-1-amino-2-phenoxycthyl)-3,3-dimethylpyrrolidin-
1-yl]-1-cyclopropyl-6-iluoro-8-mcthyl- ! H-quinazoline-2.4-dionc:
3-Amino-7-[(R)-4-((R)-1-amino-2-phenoxyctliyl)-3,3-dimethylpyrrolidin-
1-yl]-1-cyclopropyl-8-methyl-1 H-quinazoline-2,4-dione;
3-Amino-7-[(R)-4-((S)-1-amino-2-phenoxyethyl)-3,3-dimethyIpyrrolidin-
1-yl}-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-2,4-dione;
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J-Amino-7-|(R)-4-((8)-1-amino-2-phenoxycthyl)-3.3-dimethylpyrrolidin-
I-yl]-1-<cyclopropyl-8-methyl- | | Iquinuzoline-2.4-dione;

3-Amino-7-|(R)-3-((S)-1-umino-2-ethoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-{luoro-8-mecthyl-1H-quinazoline-2.4-dionc;

3-Amino-7-{(R)-3-((S)-1-amino-2-cthoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-11}-quinazoline-2,4-dionc;

3-Amino-7-[(R)-3-((R)- |-amino-2-clhoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2.4-dionc;

3-Amino-7-|(R)-3-((R)-1-amino-2-ethoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-mcthyl-11-quinazoline-2,4-dionc;

3-Amino-7-{(3R,45)-3(R)- l-amino-2-cthoxyethyl)-4-methylpyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-2.4-dione;

3-Amino-7-|(3R.48)-3«((R)-1-aminv-2-cthoxycthyl)-4-methylpyrrolidin-1-
yl}-1-cyclopropyl-8-mecthyl- 11 I-guinazoline-2 4-dione;

3-Amino-7-[(3R,45)-3-((R)-1-amino-2-:thoxyethyl)-4-fluoropyrrolidin-1-
ylI-1-cyclopropyl-6-fluora-8-mcthyl-11 I-quinazoline-2.4-dionc;

3-Aminc-7-[(3R 48)-3-((R)-1 -ﬁnino—Z-clhnxyélhyI)-4-I1uoropyn'olidin- 1-
yi]-1-cyciopropyl-8-mcthyl- 1 H-quinazoline-2,4-dionc:

3-Amino-7-|(R)-4-{(R)-1-aming-2-cthoxyethyl)-3.3-dimethylpyrrolidin-1-
ylJ-1-cyclopropyl-6-fluoro-8-methyl-| I:I-quinumlinc-2.4-dionc;

3-Amino-7-[(R)4-((R)- 1 -aming-2-cthoxycthyl)-3.3-dimethylpyrrolidin-1-
yl}-1-cyclopropyl-8-methyl- 1 -quinazoline-2,4~lionc;

3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-cthoxyethyl)-4-methylpyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methyi-1 11-quinnzoline-2.4-dionc;

3-Amino-7-|(3R,4R)-3-((S)-1-amino-2-ethoxycthyl)}-4-methy!pyrrolidin-1-
yl]-1-cyclopropyl-8-mecthyl- 11 l-quinazoline-2 4-dionc;

3-Amino-7-[(3R,4R)-3-((5)- I -nmino-2-cthoxycthyl)-4-luoropyrrolidin- 1 -
y!]-1-eyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-2 4-dione;

3-Amino-7-[(3R,4R)-3-((S)- | -amino-2-cthoxycthyl)-4-fluoropyrrolidin-1-
yl}-1-cyclopropyl-8-mcthyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-|(R)-3-{(S)- 1 -amino-3-methoxypropyl)pyrrolidin-1-yl)-1-
cyclopropyl-6-flucro-8-methyl-1 H-quinuzoline-2.4-dione:
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3-Amino-7-|(R)-3-((S)- 1 -amino-3-methoxypropyl)pyrrolidin-1-yl |- 1+
cyclopropyi-8-methyl-11l-quinazoline-2.4-dionc;

3-Amino-7-[(3R,48)-3-((S)- | -amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl}-1-cyclopropyl-6-luoro-8-methyl- 1 [1-quinazoline-2 4-
dione;

3-Amino-7-[(3R,48)-3-((S)- | -amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methyl- 1 H-quinazoline-2 4-dione;

3-Amino-7-{(3R,48)-3-{(S)- 1 -amino-3-methoxypropyl)-4-
fluoropyrrolidin-1-yl}- l-cyclm?ropyI-G-ﬂuuro-s-mcthyl- 1 H~quinazolinc-2,4-
dione;

3-Amino-7-[(3R.48)-3<(S)-1-amino-3-methoxypropyl)-4-
Nuoropymolidin-1-yl}-1-cyclopropyl-8-mcthyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-[{R)-3«({R)-1-amino-3-methoxypropyl)pyrrolidin--yl}-1-
cyclopropyl-6-fluoro-8-methy!- 11 I-quinazoline-2 4-dione;

3-Amino-7-|(R)-3+((R)- 1 -amino-3-methoxypropyl)pyrrolidin-1-yl|-1-
cyclopropy|-8-methyi-1 H-quinazoline-2,4<dionc;

3-Amino-7-[(3R.4R)-3-((R)-1-aming-3-mcthoxypropyl)-4-
methylpyrrolidin-1-yl]- I-cyclopropyl-6-NTuoro-8-methyl- | H-quinazoline-2 4-
dione;

3-Amino-7-{(3R,4R)-3-((R)- 1 -amina-3-methoxypropyl)-4-
methylpyrrolidin-1-yl|- 1-cyclopropyl-8-methyl-1 H-quinazoline-2,4-dionc;

3-Amino-7-{(3R,4R)-3-((R)- 1 -umino-3-methoxypropyl)-4-
{luoropyrrolidin-1-yl}-{ cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-
dione;

3-Amino-7-[(3R,4R})-3-((R)-1-amino-3-methoxypropyl)-4-
Nuoropyrrolidin-1-yl]-1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dionc;

{(R)-2-Amino-2-[(R)-1-(3-amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-
dioxo-1,2,3,4-tctrahydroquinazolin-7-yl)pyrrolidin-3-yl]Jethyl } urea;

{(R)-2-Amino-2-[(R)-1-(3-umino- 1 cyclopropyl-8-methyl-2.4-dioxo-
1,2,3,4-letrahydroquinazolin-7-yl)pyrrolidin-3-yllethyl } urea;

{(S)-2-Amino-2-[(R)-1-(3-amino- 1-cyclopropyl-6-fluoro-8-methyl-2,4-
dioxo-1.2,3,4-tetrahydroquinazolin-7-yl)pysrolidin-3-y!jcthyl jurca;
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1(S)-2-Amino-2-|(R)-1-(3-wminu- 1 -cyclopropyl-8-mcthyl-2,4-dioxo-
1,2,3.4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl]ethy! } urca;
{(R)-2-Amino-2-{(3R.48)- 1 -(3-amino-1-cyclopropyl-6-{luoro-8-methyl-
24-dioxo-1.2,3,4-tctruhydroquinazolin-7-yl)-4-methylpyrrolidin-3-yi Jethyl } urea;
{(R)-2-Amino-2-[(3R.4S)- 1-(3-amino-1-cyclopropyl-8-methyl-2 4-dioxo-
1.2,3 . 4-tetmhydroquinazolin-7-yl)-4-methylpyrrolidin-3-yljethyl }urea;
{(S)-2-Amino-2-{(3R 4R)-1-(3-amino-1-cyclopropyl-6-lluoro-8-methyl-
2,4-dioxo-1,2,3.4-tcirahydroquinazolin-7-yI}-4-methylpyrrolidin-3-yl]ethyl } urea;
{(S)-2-Amino-2-](3R,4R)-1-(3-amino-1-cyclopropyl-8-methy}-2 4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-yl Jethyl } urea;
{2-Amino-2-|(1-(3-amino- I -cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1.2,3,4-tetrahydroquinazolin-7-yl)-4-fluoropyrrolidin-3-yl]ethyl }urea;
{2-Amino-2-|(1-(3-amina-1-cyclopropyl-8-incthyl-2.4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-4-fluoropyrrolidin-3-yl Jethyl} urea;
{2-Amino-2-|(1-(3-amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1.2,3.4-tetrahydroquinazolin-7-yl)-4,4-dimethylpyrrolidin-3-yllethy( } urea;
{2-Amino-2-|(1-(3-amino- 1 cyclopropyl-8-mcihyl-2 4-dioxo-1.2.3.4-
tetrahydroquinazolin-7-y!)-4 4-dimethylpyrrolidin-3-yl|ethy! }urea;
3-Amino-7-{(3R 48)-3-((S)- [ -uminucthyl)-4-{luoropyrrolidin- L-yl]- -
cyclopropyl-6-fluoro-8-methoxy-1 F-quinazoline-2 4-dione;
3-Amino-7-|(3R.4S)-3-((S)-1-aminocthyl)-4-uoropyrrolidin-1-yl]-1-
cyclopropyl-8-methoxy-111-qui |mmli;_m-2,4-dionc;
3-Amino-7-[(3R,4R)-3-(R)- | -aminocthyl)-4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-methoxy- | H-quinazoline-2,4-dione;
3-Amino-7-[(3R.4R)-3-((R)-1-aminocthyl)-4-fiuoropyrrolidin-1-yl)-1-
cyclopropyl-8-mcthoxy-1H-quinazolinc-2.4-dione;
3-Amino-7-|(3R,48)-3«-1 -amino-1 -methylethyl)-4-fluoropyrrolidin-1-yl]-
1-cyclopropy!l-6-Nuoro-8-methoxy-1 H-quinazoline-2,4-dione;
3-Amino-7-[(3R,4S)-3-(-1-amino- | -methylethyl)4-fluaropyrrolidin- 1-yl]-
1-cyclopropyl-8-methoxy-1H-quinazoline-2,4-dionc;
3-Amino-7-](3R.4R)-3-(-1-amino-1-methylethyl)-4-fluoropyrmolidin- 1 -yl -
1-cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2 4-dione;

MeAA
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3-Amino-7-(3R,4R)-3«-1-amino- | -methylethyl)-4-lluoropyrrolidin-1-yl]-
1-cyclopropyl-8-mcthoxy-t 1 l-quinazoline-2,4-dione;
3-Amino-7-[(3R.48)-3-((R)-1 -amino-2-methoxyethyl)-4-luoropyrrolidin-
1-yl}-1-<cyclopropyi-6-luoro-8-methoxy- | H~quinazoline-2,4-dionc;
3-Amino-7-[(3R.45)-34(R)-1-amino-2-methoxyethyl }4-uoropyrrolidin-
1-yl]-1-cyclopropyl-8-mncthoxy- | H-quinazoline-2.4-dione;
3-Amino-7-[(3R,4R)-3-((S)- | -amino-2-methoxycthyl)-4-fluoropyrrolidin-
[-yl]-1-cycloprapyl-6-luoro-8-methoxy- | H-guinazoline-2.4-dione;
3-Amino-7-{(3 R.4R)-3-((S)—i -amino-2-mecthoxyethyl)-4-fluoropyrrelidin-
1-yl]-1-cyclopropyl-B-methoxy- | H-quinazoline-2 4-dione;
3-Amino-7-[(3R,4S)-3-((R)-1-amino-2-methoxyethyl)-4-methylpyrrolidin-
1-yl}-1-cyclopropyl-6-1luoro-8-methoxy- I H-quinazoline-2.4-dione;
3-Amino-7-|(3R.48)-3-((R)-1-amino-2-mcthoxycthyl)}-4-methylpyrrolidin-
1-yl]-1-cyclopropyl-8-methoxy- | Fl-quinazoline-2 4-dione;
3-Amino-7-|(3R.4R)-3-((S)- 1 -amino-2-methoxycthyl)-4-methylpyrrolidin-
1-yl}-1-cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-[(3R,4R)-3-((S)- | -umino-2-methoxycthyl}-4-methylpyrrolidin-
1-yl]-1-cyclopropyl-8-methoxy- 1 FH-quinazoline-2,4-dione;
3-Amino-7-[(R)-4-((R)-1-amino-2-mcthoxyethyl)-3,3-dimethylpyrrolidin-
1-yl}-1-cyclopropyl-6-lluoro-8-incthbxy-1 H~quinuzoline-2 d-dione;
3-Amino-7-[(R)-4-(R)-1-amino-2-methoxyethyl)-3.3-dimethylpyrrofidin-
I-yl]-1-cyclopropyl-8-methoxy- 1 | l-quinazoline-2,4-dionc;
3-Amino-7-{{R)-4-((S)- 1 -amino-2-methoxyethyl)-3,3-dimethylpyrrolidin-
1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-[(R)-4~(8)- 1 -amino-2-methoxyethyl)-3,3-dimcthylpyrrolidin-
1-yl]-1-cyclopropyl-8-methoxy-11-l-quinazoline-2,4-dione;
3-Amino-7-[(R)-3-{(R)- | -amino-2-phenoxyethyl)pyrrolidin-1-yi]-1-
cyclopropyl-6-1luoro-8-methoxy- 1 H-guinazoline-2,4-dione;
3-Amino-7-[(R)-3-(R)-1-amino-2-phcnoxycthyl)pymrolidin-1-yl]-1 -
cyclopropyl-8-methoxy-1 H-quinazoline-2 4-dione;
3-Amino-7-[(3R,48)-3-((R)-1-amino-2-phenoxyethy!)-4-methylpytrolidin-
1-yl]-1-cyclopropyl-6-lluoro-8-methoxy- | H-quinazoline-2,4-dione;
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3-Amino-7-{(3R,4S)-3-((R)- | -amino-2-phenoxyethyl)-4-methylpyrrolidin-
1-yl]-1-cyclopropyl-8-methoxy-1H-quinazoline-2.4-dione:
3-Amino-7-|(3R,48)-3-((R)-1-amino-2-phenoxyethyl)-4-fluoropyrrolidin-
1-yl]-1-cyclopropyl-6-fluoro-8-mecthoxy- 1 H-quinazolinc-2.4-dione;
3-Amino-7-[(3R,48)-3-((R)-1-amino-2-phenoxyethyl)-4-1luoropyrrolidin-
1-yl]-1-cyclopropyi-8-methoxy-1H-quinazoline-2,4-dionc;
3-Amino-7-[(R)-3-((S)- 1-amino-2-phcnoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-[(R)-3-((S)-1-amino-2-phenoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-methoxy-1 ll-quinnzdline—2,44lionc:
3-Amino-7-[(3R.48)-3-((S)-1-aminy-2-phecnoxycthyl)-4-methylpyrrolidin-
1-yl]-1-cyclopropyl-6-fluoro-8-tnethoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-|(3R,48)-3-((S)-}-amino-2-phenoxyethyl)-4-mcthylpyrrolidin-
1-yl]-1-cyclopropyi-8-inethoxy-11-quinazoline-2,4-dione;
3-Amino-7-[(3R.45)-3-((S)-1-amino-2-phenoxyelhyl 4-{luoropyrrolidin-
1-yl}-1<cyclopropyl-6-fluoro-8-melhoxy- | H-quinazoline-2,4-dione;
3-Amino-7-[(3R.48)-3~((8)-1-amino-2-phcnoxyethyl)-4-Mluoropyrrolidin-
1-yl}-1-cyclopropyl-8-methoxy- | H-quinazoline-2,4-dionc;
3-Amino-7-|(R)-4-((R)- 1-amino-2-phenoxyethyl)-3.3-dimethylpyrrolidin-
l-yl]-l-cyclopropyl-G—ﬂuoro-s-mcll{ooxy-l H-quinazoline-2,4-dione;
3-Amino-7-[(R)-4-((R)-1 -um.inu-2-phenoxyelhyl)—3 J-dimethylpymolidin-
1-yi]-t-cyclopropyl-8-methoxy- H-quinazoline-2,4-dionc;
3-Amino-7-{(R)-4-((S)- | -amino-2-phenoxyethyl)-3.3-dimethylpyrrolidin-
1-yl]-1-cyclopropyl-6-luoro-8-methoxy- 1 H-quinazolinc-2.4-dione;
3-Amino-7-[(R)-4-((S)- 1 -amino-2-phenoxyethyl)-3 3-dimethylpyrrolidin-
1-yl]-1cyclopropyl-8-methoxy- 1 1 l-quinazoline-2,4-dionc;
3-Amino-7-[(R)-3-((S)-1-amino-2-cthoxyethyl)pyrrolidin-1-yI]-1-
cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-2 4-dione;
3-Amino-7-[(R)-3-((S)-1-amino-2-cthoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-methoxy-1H-yuinazoline-2,.4-dione;
3-Amino-7-[(R)-3-((R)-1-umino-2-ethoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methoxy-l H-quinazoline-2,4-dione;
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3-Amino-7-](R)-3-({R)-1-umino-2-ethoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-methoxy-1H-quinazoline-2,4-dionc;
3-Amino-7-|(3R.48)-3-((R)-1-emino-2-cthoxyethyl)-4-methylpyrrolidin-1-
yl]-1-cyclopropyl-6-{luoro-8-methoxy-1H-quinazoline-2 4-dione;
3-Amino-7-[(3R,48)-3-((R)-1-amino-2-cthoxyethyl)}-4-methylpyrrolidin-1-
yl]-1-cyclopropyl-8-methoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-[(3 R.4S)-3-((I'{)- 1-amino-2-cthoxyethyl)-4-tluoropyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methoxy-1 H-quinazoline-2,4-dionc;
3-Amino-7-[(3R,48)-3-((R)-1-amino-2-ethoxyethyl)}-4-fluoropyrrolidin-1-
yl}-1-cyclopropyl-8-methoxy-1 H-quinazolinc-2,4-dione;
3-Amino-7-[(R)-4-((R)-1 -amino-2-ethoxycthy!)-3,3-dimethylpyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methoxy-1 H-quinazoline-2,4-dione;
3-Amino-7-[(R)-4-((R)-1-amino-2-ethoxyethyl)-3 3-dimcthylpyrrolidin-1-
yl}-1-cyclopropyl-8-methooxy-1 H-quinazoline-2,4-dione;
3-Amino-7-[(3R,4R)-3-((S)- 1-amino-2-ethoxyethyl)}-4-methylpyrrolidin-1-
yll-1-cyclopropyl-6-lluoro-8-methoxy-1 l I-quinuzoline-2 ,4-dionc;
3-Amino-7-{(3R,4R)-3-((S)-1 -'aminu-2-cllwxy'clhyl)-4-mcthylpyn'olidi n-1-
yl}-1-cyclopropyl-8-methoxy- | H-quinazoline-2,4-dionc;
3-Amino-7-[(3R,4R)-3-{(S)-1-amino-2-cthoxyethyl)-4-luoropyrrolidin-1-
yl]-1-cyclopropyl-6-lluoro-8-methoxy- 1 H-yuinazoline-2, 4-dionc;
3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-cthoxycthyl)-4-[(luoropyrrolidin-1 -
yl}-1-cyclopropyl-8-methoxy-1 I-l-quiliamline-2.4-diune;
3-Amino-7-[(R)-3-((S)-1-umino-3-methoxypropyl)pyrrolidin-1-yl]-1-

* cyclopropyl-6-fluoro-8-methoxy- | H-quinazoline-2,4-dione;

3-Amino-7-|(R)-3-((S)-1-amino-3-methoxypropyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methoxy-11H-quinazoline-2,4-dionc;

3-Amino-7-{(3R,48)-3-((S)-1-amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl}- | -cyclopropyl-6-{luoro-8-methoxy- 11 1-quinazoline-2 4-
dione;

3-Amipo-7-[(3R,48)-3-((S)-1-amino-3-methoxypropyl)-4-
methylpyrrolidin-[-ylI]-1-cyclopropyl-8-methoxy- | H-quinazoline-2,4-dionc;
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3-Amino-7-|(3R,48)-3-((5)-1-amino-3-methoxypropyl)-4-
fluoropyrrolidin- 1 -y1]-1-cyclopropyl-6-Nluoro-8-methoxy- 1 H-quinazolineg-2.4-
dione;
3-Amino-7-|(3R 48)-3-((S)- 1 -amino-3-methoxypropyl)-4-
fluoropyrrolidin-1-ylj-1-cyclopropyl-8-methoxy-1 H-quinazoline-2.4-dionc;
3.Amino-7-{(R)-3-( (R)-“l -amino-3-methoxypropyi)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-[(R)-3-((R)-1-amino-3-methoxypropyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-[(3R,4R)-3-((R)-1-amino-3-methoxypropyi)-4-
methylpyrrolidin- 1 -yl]-1-cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-2 4-
dione;
3-Amino-7-[(3R,4R)-3-((R)-1-amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-[(3R.4R)-3«(R)-1-amino-3-methoxypropyl)-4-
fluoropyrrolidin- 1-yl]-1-cyclopropyl-6-(luoro-8-methoxy- H-quinazoline-2,4-
dione;
-Amino-7-[(3R,4R)-3-((R)-1-amino-3-mcthoxypropyl)-4-fluoropyrrolidin-
1-y1}-1cyclopropyl-8-methoxy- 1 H-quinazoline-2,4-dionc;
{(R)-2-Amino-2-[(R)-1-(3-amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl [ethyl} urea;
{(R)-2-Amino-2-[(R)~1-(3-amino-1-cyclopropyl-8-methoxy-2,4-divxo-
1,2,3,4-tetmhydroguinazolin-7-yl)pyrrolidin-3-yljcthyl } urea;
{(8)-2-Amino-2-|(R)- I -(3-amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-
dioxo-1,2.3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl jethyl }urea;
{(8)-2-Amino-2-[(R)-1-(3-amino-1-cyclopropyl-8-methoxy-2,4-dioxo-
1,2,3,4-tctrahydroquinazolin-7-yl)pyrrolidin-3-yl jethyl } urca;
{{R)-2-Amino-2-{(3R,48)-1-(3-amino- 1 cyclopropyl-6-fluoro-8-methoxy-
2,4-dioxo-1,2,3.4-lctrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-ylJethyl }urea;
{(R)-2-Amino-2-|(3R,48)-1-(3-amino- 1 cyclopropyl-8-methoxy-2.4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)}-4-methylpyrrolidin-3-yljethyl }urea;
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{(S)-2-Amino-2-|(3R.4R)-1-(3-amino-1-cyclopropyl-6-fluoro-8-methoxy-
2 4-dioxo-1.2,3 4-tetrahydroguinazolin-7-yl)-4-methylpyrrolidin-3-ylJethyl } urca;
{(S)-2-Amino-2-[(3R, 4R)-1-(3-amino-1-cyclopropyl-8-methoxy-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-yl]cthyl }urea;
{2-Amino-2-[(143-amino- | -cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-
1,2,3,4-tetrahydroquingezolin-7-yi)-4-fluoropyrrolidin-3-yl jethyl } urea;
{2-Amino-2-[( 1 -(3-amino-1-cyclopropyl-8-methoxy-2,4-dioxo-1,2,3 4-
tetrahydroquinazolin-7-yl)-4-fluoropyrrolidin-3-yl]ethyl } urea;
{2-Amino-2-[( 1-(3-amino-1-cyclopropyl-6-fluoro-8-mecthoxy-2,4-dioxo-
1,2.3,4-tetrohydroquinazolin-7-yl)-4,4-dimethylpyrrolidin-3-yl|cthyl } urea;
{2-Amino-2-[(1+(3-amino-1-cyclopropyl-8-methoxy-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-4,4-dimethylpyrrolidin-3-yl]ethyl } urea;
3-Amino-7-[3-(1-aminoethyl}-4-fluoropyrrolidin-1-yl]-1-cyclopropyl-8-
methyl-1H-pyrido}4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-1-mcihylcthyl)-4-Nuoropyrrolidin-1-yl]-1-
cyclopropyl-8-methyl- L H-pyrido{4,3-d|pyrimidine-2 4-dione;
3-Amino-7-[3-(1-amino-2-methoxyethyl)-4-fluoropyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido[4.3-d]pyrimidinc-2 4-dione;
3-Amino-7-[3-(l-amino-2-mecthoxycthyl)-4-methylpyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido|4,3-d |pyrimidine-2,4-dionc;
3-Amino-7-[4-(1-amino-2-methoxycthyl)-3,3-dimcthylpyrrolidin-1-yI}-1-
cyclopropyl-8-methyl-1F-pyrido} 4,3-d|pyrimidine-2 . 4-dionc;
3-Amino-7-[3-(1-amino-2-phenoxycthyl)-pyrrolidin-1 -yl]-1-cyclopropyi-
8-methyl-111-pyrido|4,3-d]pyrimidinc-2,4-dione;
3-Amino-7-[3-(}-amino-2-phenoxyethyl)-4-methylpyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d}pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)-4-fluoropyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1 H-pyrido[4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[4-(1-amino-2-phenoxyethyl)-3,3-dimethylpyrrolidin-1-yl]}- -
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;
3-Amino-7-{3-( 1 -amino-2-ethoxyethyl)pyrrolidin- 1-yl]-1-cyclopropyl-8-
methyl-1H-pyrido{4,3-d]pyrimidine-2,4-dione;
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3-Amino-7-[3-( 1 -amino-2-ethoxyethyl}4-methylpyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1k-pyrido|4,3-d]pyrimidine-2.4-dione;

3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-8-methyl- | H-pyrido|4.3<{]pyrimidine-2.4-dione;

3-Amino-7-[3-(1-amino-2-cthoxyethyl)-4,4-dimethylpyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2.4-dione;

3-Amino-7-[3-(1-amino-2-methoxypropyl)pyrrolidin-1-yl]- 1-cyclopropyl-

8-methyl-1H-pyrido[4.3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-([-amino-2-methoxypropyl)-4-methylpyrrolidin-1-yl |- 1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxypropyl)-4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;
{2-Amino-2-[1 -(3-nmin5- 1cyclopropyl-8-incthyl-2,4-dioxo-1,2,3 4~
lclrahydropyrido[4,3-d]pyrimidin-7-3:fl)pyrrolidin—3-yljclhylurea:
{2-Amino-2-[1-(3-amino- 1 -cyclopropyl-8-methyl-2,4-dioxo-1,2,3 4-
ietrahydropyrido[4,3-d]pyrimidin-7-yl)}-4-methylpyrrolidin-3-yl]ethylurca;
{2-Amino-2-[ 1-(3-amino-1 -cyclopropyl-8-methyl-2,4-dioxo-1,2,3,4-
tetrahydropyrido[4,3-d]pyrimidin-7-yl)}4-flucropyrrolidin-3-yli]ethylures;
{2-Amino-2-[1-(3-amino- | -cyclopropyl-8-methyl-2 4-dioxo-1,2,3,4-
tetrahydropyridof4,3-dJpyrimidin-7-yl)-4.4-dimethylpyrrotidin-3-yl]ethylurea;
3-Amino-7-[3-(1-aminocthyl}-4-fluoropyrrolidin-1-yl]-1-cyclopropyl-6-
fluoro-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-aminocthyl)-4-fluoropyrrolidin-1-yi}-1-cyclopropyl-8-
methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-1-mclhylethyl)-4-fluoropyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-1-methylethyl)-4-tluoropyrrolidin-1-yl]-1-
cyclopropy!-8-methyl- 1 H-pyrido{3,2-d|pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxyethyl)-4-fluoropyrrolidin-1-yi]-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-pyrido[3,2-d}pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxyethyl)-4-lluoropyrrolidin-1-yl)-1-
cyclopropyl-8-methyl- 1H-pyrido[3,2-d]pyrimidine-2,4-ione;

&5
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3-Amino-7-[3-(1-amino-2-methoxyethyl)-4-methylpyrrolidin-1-yi]-1-
cyclopropyl-6-lluoro-8-methyl- | H-pyrido[3.2-d]pyrimidine-2.4-dione;
3-Amino-7-{3-(1-amino-2-methoxyethyl)-4-methylpyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1 H-pyrido(3,2-d]pyrimidine-2 4-dione:
" 3-Amino-7-[4-(1-amino-2-methaxyethyl).3,3-dimethylpyrrolidin-1-yl-1-
cyclopropyl-6-fluoro-8-methyl-1 H-pyrido[3,2-d]pyrimidinc-2,4-dione;
3-Amino-7-[4-(1-amino-2-methoxyethyl)-3.3-dimethylpyrrolidin-1-ylj-1-
cyclopropyl-8-methyl-1}-pyrido{3,2-d|pyrimidine-2 4-dionc;
3-Amino-~7-[3-(|-aminov-2-phenoxyethyl)pyrrolidin-1-yl]-1-cyclopropyl-6-
fluoro-8-methyl-1 H-pyrido|3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)pyrrolidin-1-yl}-1-cyclopropy!-8-
methyl-1 H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxycthyl)-4-methylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methyl- ! H-pyrido|3,2-d pyrimidine-2.4-dione;
3-Amino-7-[3-(1 -umino-2-phc'noxycthyl)—4-mel.hylpylrolidin- i-yl)-1-
cyclopropyl-8-methyl- [ H-pyrido[3,2-d|pyrimidine-2 4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethy!)}-4-{lucropymolidin-1-yl - 1-
cyclopropyl-6-lluoro-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dionc;
3-Amino-7-[3-(1 -amino-2-phenoxyethyl)-4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido|3,2-d]pyrimidinc-2,4-dione;
3-Amino-7-[4-(1-amino-2-phenoxyethyl)-3,3-dimethylpyrrolidin-1-y1]-1-
cyclopropyl-6-fluoro-8-methyl-1H-pyrido[3,2-d |pyrimidine-2,4-dione;
3-Amino-7-{4-(1-amino-2-phenoxyethyl)-3,3-dimethylpytrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido[3,2-d|pyrimidine-2,4-dione;
3-Amino-7-[3-(1-umino-2-cthoxycthyl)pyrrolidin-1-yl]-1-cyclopropy!-6-
fluoro-8-methyl-1H-pyrido|3,2-d]pyrimidine-2,4-dionc;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)pyrrolidin- 1 -y!]-1-cyclopropyl-8-
methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-cthoxycthyl}4-methylpyrrolidin- 1 -yl]-1-
cyclopropyl-6-luoro-8-methyl-1 H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4-mcthylpyrrolidin- 1 -yl}-1-
cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
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3-Amino-7-|3-(1-amino-2-cthoxycthyl)-4-fluoropymolidin-1-yl]-1-
cyclopropy!-6-lluoro-8-methy!- 1 H-pyrido[3,2-d]pyrimidine-2 4-dione;
3-Amino-7-[3-(1-umino-2-ethoxycthyl)-4-fluoropyrrolidin-1-y1}-1-
cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4.4-dimethylpyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-mcthyl-1 H-pyrido[3,2-d|pyrimidine-2,4~dione;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4.4-dimethylpyrrolidin-1-yl}-1-
cyclopropyl-8-methy!-1H-pyrido[3,2-d|pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxypropyl)pyrrolidin-1-yl}-1-cyclopropyl-
6-fluoro-8-methyl-1H-pyrido[3.2-d|pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxypropyl)pyrrolidin-1-yl}- 1-cyclopropyl-
8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-{3-(1-amino-2-methoxypropyl)-4-methylpymolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyl-1 I-l-pyrido[3.2-d]pyrimidine-2.4-dione;
3-Amino-7-[3-(1-amino-2-methoxypropyl)-4-methylpyrrolidin-1-y1]-1-
cyclopropyl-8-methyl-1H-pyrido}3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxypropyl)-4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-pyrido{3,2-d|pyrimidine-2,4-dione;
3-Amino-7-[3-(1 -aminc;-z-melhoxypmpyl)-4-ﬂuoropyn'olidin- 1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido[3 2-d]pyrimidine-2,4-dione;
{2-Amino-2-[1-(3-amino- 1-cyclopropyl-6-fluoro-8-mcthyl-2,4-dioxo-
1,2,3,4-tetmhydropyrido[3,2-d]pyrimidin-7-yl)pyrrolidin-3-ylJethylurea;
{2-Amino-2-[1-(3-amino- | -cyclopropyl-8-methyl-2 4-dioxo-1,2,3,4-
tetrahydropyrido[3,2-d]pyrimidin-7-yl)pyrrolidin-3-yl]ethylurea;
{2-Amino-2-[1-(3-umino-1-cyclopropyl-6-fluoro-8-methy!-2,4-dioxo-
1,2,3,4-tetrahydropyrido[3,2-d]pyrimidin-7-yl)-4-inethylpyrrolidin-3-yl |ethylurea;
{2-Amino-2-[1-(3-amino-1-cyclopropyl-8-methyl-2,4-dioxo-1,2,3 4-
tetrahydropyrido[3.2-d]pyrimidin-7-yl)-4-methylpyrrolidin-3-yl]cthylures;
{2-Amino-2-[ 1-(3-amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1,2,3.4-tetrahydropyrido[3,2-d]pyrimidin-7-yl)-4-fluoropyrrolidin-3-yljethylurea;
{2-Amino-2-[1-(3-amino- | yclopropyl-8-methyl-2,4-dioxo-1,2,3 4-
tetrahydropyrido[3,2-d}pyrimidin-7-yl}4-fluoropyrrolidin-3-yl Jethylurca;
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{2-Amino-2-| 1-(3-amino-1-cyclepropyl-6-fluoro-8-methyli-2,4-dioxo-
1.2,3,4-tctrahydropyridof3.2-dpyrimidin-7-yl)-4,4-dimethylpyrrolidin-3-
yljethylurea;

{2-Amino-2- 1 (3-amimnv-1-cyclopropyl-8-methyl-2 4-dioxo-1,2.3,4-
tetrahydropyrido[3,2-d]pyrimidin-7-yl)-4.4-dimethylpyrrolidin-3-ylJethylurca:

3-Amino-7-(3-aminomethylphenyl)-8-chloro-1-cyclopropyl-6-fluoro-1H-
quinazolinc-2,4-dione;

3-Amino-7-{3-aminomethylphenyl)-8-methyl-1-cyclopropyl-6-fluoro-11 -
quinazoline-2,4-dione;

3-Amino-7-(3-aminomethylphenyl)-8-mcthoxy-1-cyclopropyl-6-fluoro-
1H-quinazoline-2 4-dione;

3-Amino-7-(3-aminomethyiphenyl)-8-chloro-1-cyclopropyl-1 H-
quinazoline-2,4-dione;

3-Amino-7-(3-aminomecthylphenyl)-8-methyi-1-cyclopropyl-1H-
quinazoline-2,4-dione;

3-Amino-7-(3-aminomethylphenyl)-8-methoxy-1-cyclopropyl-1 H-
quinazoline-2,4-dione; -

3-Amino-7-(2-aminomethylihiazol-4-yl)-8-chloro- 1 -cyclopropy!-6-fluoro-
|H-quinazoline-2,4-dione;

3-Amino-7-(2-aminomethylthiazol-4-yl)-8-methyl-1-cyciopropyl-6-Nluoro-
1H-quinazoline-2,4-dionc;

3-Amino-7-(2-aminomethylthiazol-4-yl)-8-tnethoxy-1-cyclopropyl-6-
fluoro-1H-quinazoline-2,4-dione;

3-Amino-7-(2-aminomethylthiazol-4-yl)-8-chloro-1-cyclopropyl-1H-
quinazoline-2,4-dionc;

3-Amino-7-(2-aminomethylthiazol-4-yl)-8-methyl- 1 -cyclopropyl- 1 H-
quinazoline-2,4-dione;

3-Amino-7-(2-aminomethylthiazol-4-y1)-8-methoxy-1-cyclopropy}-1 H-
quinazoline-2,4-dionc;

3-Amino-7-[2-(1-aminoethyl)thiazol-4-yl)-8-chloro-1-cyclopropyl-6-
fluoro-1H-quinazoline-2,4-dione; '
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3-Amino-7-|2-(1-aminocthyl)thiazol-4-y1)-8-methyl-1-cyclopropyl-6-
fluoro-1 H-quinazoline-2,4-dionc;
3-Amino-7-{2-( 1-aminocthyl)thiazol-4-y!)-8-methoxy-1-cyclopropy!-6-
Mluore-1H-quinazoline-2 4-dionc;
. 3-Amino-7-[2-(1-aminocthyl)thiazol-4-yl)-8-chloro- 1cyclopropyl-111-
quinazolinc-2,4-dione;
3-Amino-7-[2-(1-aminocthyl)thiazol-4-yl)-8-methyl-[ cyclopropyl-1H-
quinazoline-2,4-dione;
3-Amino-7-|2-(1-aminoethyl)thiazol-4-yl)-8-methoxy-1-cyclopropyl-1H-
quinazoline-2,4-dione;
3-Amino-7-(5-aminomethylthiophen-3-yl)-8-chloro-1-cyclopropyl-6-
fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(5-aminomethylthiophen-3-yl)-8-mcthyl-1-cyclopropyl-6-
{luorc-1H-quinazoline-2 4-dione;
3-Amino-7—(5-aminomelhyIlhi.ophen-3-yl)-8-melhoxy-I ~cyclopropyl-6-
fluore-1H-quinazoline-2.4-dione;
3-Amino-7-(5-aminomethylthiophen-3-yl)-8-cliloro- 1-cyclopropyl-1H-
quinazoline-2,4-dione;
3-Amino-75-aminomethylthiophen-3-yl)-8-methyl-1-cyclopropyl-1H-
quinazoline-2,4-dione;
3-Amino-7-(5-aminomcthylthiophen-3-yl)-8-methoxy-1-cyclopropyl- 1H-
quinazoline-2,4-dione;
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione; .
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)-8-methyl-1-
cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)-8-methoxy-1-
cyclopropyl-6-fluoro-111-quinazoline-2,4-dione;
3-Amino-7-(4-aminomcthy!-3,3-difluoropyrrolidin-1-y!)-8-chloro-1-
cyclopropyl-1H-quinazoline-2,4-dione;
3-Amino-7<(4-aminomethyl-3,3-difluoropymolidin-1-y1)-8-methyl-1-
cyclopropyl-1H-quinazoline-2,4-dionc
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3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-y!)-8-methoxy-1-
cyclopropyl-1H-quinazoiine-2.4-dione;

3-Amino-7-{4-(1-aminoethyl)-3,3-difluoropyrrolidin-1-yi)-8-chloro-1-
cyclopropyl-6-1luoro-11i-quinazoline-2,4-dione;

3-Amino-7-(4-( 1 -aminoethyl)-3,3-difluoropyrrolidin-1-yl)-8-methyl-1-
cyclopropyl-6-fluoro-1H-quinazoline-2 4-dione;

3-Amina-7-(4-(1-aminoethyl)-3,3-dilluoropyrrolidin- 1 -y1)-8-methoxy- 1 -
cyclopropyl-6-fluoro-1 H-quinazoline-2,4-dionc;

3-Amine-7-(4-(1-aminoethyl)-3,3-difluoropyrrolidin-1-yl)-8-chloro-1 -
cyclopropyl-1H-quinazoline-2,4-dione;

3-Amino-7-(4-(1-aminoethyl)-3.3-difluoropyrrolidin-1-yl)-8-methyl-1-
cyclopropyl-1H-quinazoline-2,4-dione;

3-Amino-7-(4-(1 -aminoelhyl;)-S,J <di({luoropyrrolidin-{-y[)-8-methoxy-1-
cyclopropyl-1H-quinazoline-2,4-dione;

3-Amino-7<4-~(1-amino-1-methylethyl)-3.3-difluoropyrrolidin-1 -y1)-8-
chloro-1-cyclopropyl-6-{tuoro- | H-quinazoline-2,4-dione;

3-Amino-7-(4-( 1 -amino-1-methylethyl)-3,3-difluoropyrrolidin-1-yl)-8-
methyl-1-cyclopropyl-6-fluoro- l-l-l-qluinmlinc-2,4-dione;

3-Amino-7-(4-(1-amino-1-methylethyl)-3,3-difluoropyrrolidin-1-y1)-8-
methoxy- | -cyclopropyl-6-fluoro- 1 H-quinazoline-2,4-dione;

3-Amino-7-(4-(1-amino- 1 -methylethyl)-3,3-difluoropyrrolidin-1-yl)-8-
chloro-1-cyclopropyl-11i-quinazoline-2,4-dione;

3-Amino-7-(4-(1-amino-1 -methylethyl)-3,3-difluoropyrrolidin-1-yl)-8-
methyl-1-cyclopropyl-1H-quinazoline-2,4-dione;

3-Amino-7-(4-(1-umino-1-mcthylethyl)-3,3-difluoropyrrolidin-1-yl)-8-
methoxy- I -cyclopropyl-1H-quinazoline-2,4-dione;

3-Amino-7-(3~(1-aminoethyl)pyrmolidin-1-yl)- 1 -cyclopropyl-6-fluoro-5,8-
dimethyl-1 H-quinazoline-2,4-dione;

3-Amino-7-(3-(1-aminoethyl)pyrrolidin-1-yi)- | -cyclopropyl-5,8-dimethyl-
1H-quinazoline-2,4-dione;

3-Amino-7-(3-(1-aminoethyl)pyrrolidin-1-yI)-1-cyclopropyl-6-fluoro-8-
methoxy-5-methyl-1H-quinazoline-2,4-dione;

F60
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3-Amino-7-(3-(1-aminocthyl)pyrrolidin- | -yl)- | -cyclopropyl-8-methoxy-5-
methyl-1 H-quinazoline-2.4-dionc;

3,8-Diamino-7-[3-(l-aminoethy)pyrrolidin- 1-yl |- 1 -cyclopropyl-6-fluoro-
5-methyl- 1 H-guinazoline-2,4-dione; and

3.'8-Diamin0-7-[3-( l-aminocthyl)pyrrolidin-1-yl|-1-cyclopropyl-5-methyl-

1 H-quinazoling-2,4-dione.

A further embodiment ol the invention is a pharmaceutical composition
comprising a compound of Formula | together with an excipient, carrier, or
diluent. Preferred compositions will have a compound of Farmulas 11, 111, IV, V,
VI, or VII mixed with an excipienl, carricr, or diluent.

Still another cmbodiment ol the invention is a method of treating bacterial
infections in marnmals comprising administering an antibacterial efTective amount
of a compound of Formula L. Prelerred methods comprise administering a
compound of Formulas i, I1I, 1V, V, V], or VII.

Another embodiment is a method of preventing or eliminating bacterial
growth on surlaces comprising applying (o the surface an antibacterially effective

amount of 4 compound of Formulus I-VII.

DETAILED DESCRIPTION

All references cited herein, including patents, arc incorporated herein by
rclerence.

The terms used in this specification and the appended claims have the
lollowing meanings. The lcrm *halo™ means chloro, bromo, fluoro, and iodo.

The term “alkyl” means o slraigi'll or branched hydrocarbon radical having
{rom 1 10 12 carbon atoms and includes, for cxample, mcthyl, cthyl, n-propyl,

isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, n-hexyl, n-heptyl,

n-octyl, 2-isopropylheptyl, 3-n-butyloctyl, n-nonyl, n-decyl, undecyl, and dodecyl.

Preferred alky! groups arc C|-Cg alkyl such as methyl, isopropyl,
neopentyl, and 1-methylpentyl.

B3|
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The term “Ca-C) 2 alkenyl™ means a straight or brunched hydrocarbon
radical having from | to 3 doublc bonds. Exampies include ethenyl, 2-propen-
1-yl, 1,3-butadicn-1-yl, 3-hexen-1-yl, 5-octen-2-yl, 2-isopropyl-3.5-octadien-1-yl,
cis-3-hexcn- 1-yl, and trans-2-heplen-1-yl. Preferred alkenyl groups include C7-Cg
alkenyls such as ethenyl, 2-propen-1-yl, 2-buten-1-yl. and 3-penten-1-yl,

The term “C3-C 2 alkynyl” means a straight or branched hydrocarbon
radical having from 1 to 3 triple-bonds. Examples include ethynyl, propynyl,
3-butyn-1-yl, 4-hcxyn-1-yl, 5-octyn-3-yl, 4,6-octadiyn-1-yl, 4-decyn-1-yl, and
1,1-dimcthyl-5-decyn-1-yl. Preferred alkynyl groups are C2-Cg alkynyls such as
ethynyl, propynyl, 3-butyn-1-yl, and 5-hexyn-1-yl.

The alkyl, alkenyl, and alkyny! groups can be substituted with 1 10
3 groups sclected from halo, hydroxy, cyano, C1-Cg alkoxy, nitre, amino, C1-Cg
alkylamino, di-C-Cg alkylamino, carboxy, C[-Cg alkoxycarbonyl,
aminocu-rbonyl. halo=Jihalo and trihalqmclhyl. thiol, alkylsullonyl, alkylsullinyl,

and aminosulionyl. Examples of substituted alkyl groups include fluoromethyl,

-tribromomethyl, hydroxymethyl, 3-methoxypropyl, 3-curboxypentyl, 3,5-

dibromo-6-aminocarbonyldecyl, and 4-cthylsulfinyloctyl. Examples of substituted
alkeny! groups include 2-bromocthenyl. 1-amino-2-propen-1-yl, 3-hydroxypent-2-
en- 1-yl, 4-methoxycarbonyl-hex-2-¢n-1-yl, and 2-nitro-3-bromo-4-iodo-oct-5-en-
1-yl. Typical substituted alkynyl groups include 2-hydroxycthynyl,
3-dimethylamino-hex-5-yn-1-yl, and 2-cyano-hept-3-yn-1-yi.

The term “cycloalkyl™ mecans a hydrocarbon ring which contains from 3 to
12 carbon atons, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
decalinyl, norpinanyl, and adamantyl. Where possiblc, the cycloalkyl group may
contain double bonds, for example, 3cyclohexen-1-yl. The cycloalkyl ring may
be unsubstituted or substituted by | to 3 substituents sclected from alkyl, alkoxy,
thioalkoxy, hydroxy, thiol, nitro, halogen, umino, alkyl and diulkylamino, formyl,
carboxyl, CN, -NH-CO-R’, -CO-NHR'-, -COzR’, -COR', siryl, or hetcroaryl,
wherein alkyl, aryl, and heteroaryl arc as defined herein. Examples of substituted
cycloalkyl groups include Muorecyclopropyl, 2-iodocyclobutyl,
2,3-dimethylcyclopentyl, 2,2-dimethoxycyclohexyl, and 3-phenylcyclopentyl.
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The term “heterocyclic™ means a cyclic or (used bicyclic or polycyclic ring
system having from 3 to 12 ring atoms. wilh from 1 to 5§ being heteroatoms
selected from N, O, and S. The heterocyclic groups can be substituted with 1 to 3
of the substituents listed above lor the cycloalkyl proups. Examples of
heterocyclic groups include cyclic ethers (oxiranes) such as ethylencoxide,
tetrahydrofuran, dioxane, and substiluted cyclic ethers, wherein the substituents
are those described above lor the alkyl and cycloalkyl groups. Typical substituted
cyclic ethers include propyleneoxide, phenyloxirane (styrene oxide), cis-2-bulene-
oxide (2,3-dimethyloxirane), 3-chlorotetrahydrofuran, 2,6-dimethyl-1,4-dioxane,
and the like. Heterocycles containing nitrogen are groups such as pyrrolidine,
piperidine, piperazine, (etrahydrotriazine, tetrahydropyrazole, and substituted
groups such as 3-aminopyrrolidine, 4-mcthylpipernzin-1-yl, and the like. Typical
sullur containing hclerocycles include tetrahydrothiophene, dilydro-1,3-dithiol-2-
yl, and hexahydrothicpin-4-yl. Other commonly employed heterocycles include
dihydro-oxathiol-4-yl, tetrahydro-oxazolyl, tetrahydro-oxadiazolyl, tetrahydro-
dioxazolyl, tctrahydro-oxathiazolyl, hexahydrotriazinyl, tetrahydro-oxazinyl,
morpholinyl, thiomorpholinyl, tetrahydropyrimidinyl, dioxolinyl,
octahydrobenzofuranyl, octahydrobenzimidazolyl, and octahydrobenzothiazolyl.
For heterocycles containing sulfur, the oxidized sulfur heterocycles containing SO
or SO7 groups arc also included. Examples include the sulfoxide and sulfone
forms of tctrahydrothiophenc.

The term “aryl” means a cyclic or polycyclic aromatic ring having from
5 to 12 carbon atoms, and being unsubstituted or substituted with up to 3 of the
substituent groups recited above for alkyl, alkenyl, and alkynyl. Examplcs of ary!
groups include phenyl, 2,6-dichlorophcnyl, 3-methoxyphenyl, naphthyl,
4-thionaphthyl. tetralinyl, anthrucinyl, phenanthrenyl, benzonaphthenyl, fluoreny!,
2-acetamidofluoren-9-yl, and 4’-bromobiphenyl.

The term “hetcroary!” means an aromalic cyclic or polycyclic ring system
having from 1 to 4 heteroatoms selccted from N, O, and S. Typical heteroaryl
groups include 2- or 3-thicnyl, 2- or 3-furanyl, 2- or 3-pyrrolyl, 2-, 4-, or
5-imidazolyl, 3-, 4-, or 5-pyrazolyl, 2-, 4-, or 5-thiazolyl, 3-, 4-, or 5-isothiazolyl,
2-, 4-, or 5-oxazolyl, 3-, 4-, or 5-isoxazolyl, 3- or 5-1,2,4-triazolyl, 4- or

AP
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5-1,2,3-triazolyl, tctruzolyl, 2-.. 3-. or 4-pyridinyl, 3-, 4-, or 5-pyridazinyl,
2-pyrazinyl, 2-, 4-, or 5-pyrimidinyl, 2-, 3-_ 4-, 5-, 6-, 7-, or 8-<quinolinyl. 1-, 3-,
4-, 5-, 6-, 7-, or 8-isoguinolinyl. 2-, 3-, 4- 5-, 6-, or 7-indolyl, 2-, 3-, 4-, 5-, 6-. or
7-benzofb]thienyl, 2-, 4-, 5-, 6-, or 7-benzoxazolyl, 2-, 4-, 5-, 6-. or
7-benzimidazolyl, 2-, 4-, 5-, 6-, or 7-benzothiazolyl. The heteroaryl groups may
be unsubstituted or substiluted by 1 1o 3 substituents selected from those described
above for alkyl, alkenyl, and alkynyl, lor example, cyanothienyl and
formylpyrrolyl.

Preferred aromatic lused heterocyclic rings of from 8 to 10 atoms include
but are not limited to 2-, 3-, 4-, 5-, 6, 7-, or 8~quinolinyl, 1-, 3-, 4-, 5, 6-, 7-, or
8-isoquinolinyl, 2-. 3, 4-, 5-, 6-. or 7-indolyl, 2-, 3-, 4-, 5-, 6-, or
7-benzo[b]thienyl, 2-, 4-, 5-, G-, or 7-benzoxazolyl, 2-, 4-, 5-. 6-, or
7-benzimidazolyl, 2-, 4-, 5-, 6-, or 7-benzothiazolyl.

Preferred compounds ol the invention have Formula | wherein Ry is o
hetcrocyclic or heteroaryl group such as those described above. Such heterocyclic
and heteroaryl groups will be referred to herein generically as “ @*‘*‘ .

Further examples of typical heterocycles, fused heterocycles, and

heteroaryl groups hat arc prelerred as R substituents are listed below in Table A.
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The forcgoing groups are cspecially preferred as Ry side chains on the

quinazoline ring system. The heterocycles and helcroaryl groups such as those

depicted above are known in the quinolonc art and are prepared by literature
methods such as J. Med. Chem., 1992;35:1764; J. Med, Chem., 1996;39:3070;
Synleit.,1996:1097; and J. Med. Chem., 1986;29:445. Any of the primary or
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secoklary amines shown as substituents on the heteroaryl or heleroeyclic groups
miy be substituted by alkyl, such as methyl, cthyl, isopropyl. and the like.

Some of the compounds of Formula | arc capable of forming
pharmmaceutically acceptable acid addition and/or base salts. All of these forms are
within the scope ol the present invention and are prepared by arl recognized
methods. FFor example, an acid addition salt is prepared by contacting the free base
form of the invention compound with a sufTicient amount of the desired acid 10
produce the sall in the conventional manner. Pharmaceutically acceptable acid
addition salts of the compounds of Formula | include salts derived from inorganic
acids such as hydrochloric, nitric. phosphoric, sulluric, hydrobromic, hydriodic,
hydrofluoric, phosphorous, and the like, as well as the salts derived {rom organic
acids, such as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic
acids, hydroxy alkanoic acids, alkanedioic acids, aromatic acids, aliphatic and
aromalic sullonic acids, ctc. Such salts thus include sullate, pyrosulfate, bisullate,
sullite, bisulfite, nitrate, phosphate, monohydrogenphosphale,
dihydrogenphosphate, metaphosphate, pyrophosphate, acetate, trilluoroacetate,
propionate, caprylate, isobutyrate, oxalate, malonate, succinote suberute, schacate,
fumarate, maleale, mandclate, benzoate, chlorobenzoate, methylbenzoate,
dinitrobenzoate, phthalate, benzensulfonate, toluencsul fonate. phenylacetate,
citrate, lactate, tartrale, methanesullonate, and the like. Also contemplated are
salts of amino acids such as arginate and the like, as well as gluconate and
galacturonate. All such salts arc readily prepared, for cxample as described by
Berge S.M. et al., “Phanmaceutial Salts.” Journal of Pharmacentical Science,
1977:66:1-19.

Pharmaceutically acceplable base addition salts arc formed with metals or
amines, such as alkali and alkaline earth metals or organic amines, when
compounds of Formula | have an ncidic group such ss carboxy. “The basc addition
salts of acidic invention compouns are prepared by contucting the free acid form
with a suficient amount of the desired basc 1o produce the salt in the conventional
manner. Typical bases include sodium hydroxide, calcium oxide, diethylamine,
and pyridine. Examples ol mctals used as cations arc sodium, potassium,

magnesium, calcium, and the like. Examples ol suitable amines are
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N.N’-dibenzylcthylencdiamine, chloroprocaine, choline, dicthanolamine,
dicyclohexylamiue, cthylenedinmine, N-mcthylglucamine, and procaine (sce, for
cxample, Berge S.M., supra.. 1977).

Certain of the compounds of the present invention can exist in unsolvated
forms as well as solvated forms, including hydrated forms. In gencral, the solvated
forms, including hydrated forms, are equivalent to unsolvated forms and are
intended to be encompassed within the scope of the present invention.

Certain of the compounds of the present invention possess one or morc
chiral centers. Euch center may cxist in the R or S configuration. The present
invention includes all diastereomeric, enantiomeric, and epimeric forms, as well
as the appropriatc mixtures thereof. Additionally, the compounds of the present
invention may cxist as geometric isomers. The present invention includes all cis,
trans, syn, anti, cnigegen (E), and zus:;mmen (Z) isomers. as well as the mixtures
thercof.

Structures of representative compounds of the invention are shown below

in Table 1.

TABLE 1
O - 0

F M2 ¥ _~NH,

~Y o @, o
H N Cl A Cl A
1 ) 2
TABLE 1 (cont)
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TABLE 1 (cont)
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Table 1 (cont)
Nl-lz C

CH,0. NI
3 N/ 2

Cll3 ,l§
1 A/\N N (0]
Cl
n ) a ]
< C1\,CH—CIH,—COOH
CHZ 2 2
OH

The compounds ol Formula [ can be prepared utilizing standard synthetic
methodology well-known to those skilled in the art of organic chemistry. Many of
the compounds have reactive functional groups that generally need 1o be
derivatized with a protccting group in order to avoid unwanted side reactions. For
example, functional groups such as alcohols, acid groups, and amincs gencrally
are protected while a reaction is carried out at a different site in the molecule, and
then the protecting group is subsequently removed following the desired chemical
transformation. The use of such protecting groups is standard in organic chemistry
synthesis, as described, for example, in T.W. Green and P.G. Wuts, Protective
Groups in Organic Synthesis, 20 edition, New York City: John Wilcy & Sons,
1991. Thus, {or example, protecting gr;)ups such as the following may be ulilized
1o protect suitable amino, hydroxyl, and other groups of related reactivity:
carboxylic acy! groups, such as formyl, acety), trifluoroncetyl; alkoxycarbonyl
groups, such as ethoxycarbonyl, /-butoxycarbonyl (BOC), B,B.f-
trichlorocthoxycarbonyl (TCEC), -iodoethoxycarbonyl; aryloxycarbonyl groups,
such as benzyloxycarbonyl, p—mclhoxj;benzyloxycarbonyl, phenoxycarbonyl;
trialkyl silyl groups, such as trimethylsilyl and r-butyldimethylsilyl (TBDMS); and
groups such as trityl, tetrahydropyranyl, vinyloxycarbonyl, o-nitrophenylsulfenyl,
diphenylphosphinyl, p-tolucnesullonyl. and benzyl may ull be utilized. The
prutecting group may be removed, atler completion of the synthetic reaction of
interest, by procedures known to those skilled in the art. For example, a BOC

group may be removed by acidolysis, a trityl group by acidolysis or
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hydrogenolysis, TBIDMS by treatment with Muoride ions, and TCEC by treatment
with zinc.

1lustrations of typical preparations ol compounds ol the present invention
having Formula 1 arc shown in Schemes 1-22. Typical helerocyclic and aromatic

side chains defined by R7 in Formula | arc prepared as described in Schemes

Al-A8. All of the 3-aminoquinazoline-2,4-diones of the invention may be
prepured from appropriately substituted benzoic acid starting materials. Protecting
groups (rclcrred (o in the schemes as “Pro™) may be used when appropriate
throughout many of the schemes. Although specifically noted in certain schemes,
the appropriate use and choice of protecting groups is well-known by those skilled
in the art, and is not limited to the specific illustrations shown below. It should
also be understood that such protecting groups not only scrve Lo protect
chemically reactive sites, but also to enhance solubility or otherwisc change
physical propertics of the underlying invention compound. A number ol general
reactions such as oxidations and reductions are nol shown in detail in the schemes,
but can be carried out by standard methods well-known to those skilled in the ant.
In general, the starting malerials used in the following schemes are obtained from
commercial sources, or are readily preparcd by standard methods. All cited
published articles, patents, books, and the like arc incorporated herein by
refercnce.

As shown in Scheme 1, a difluoro substituled benzoic acid is reacted with
oxalyl chloride or en cquivalent ucylul-_ing reagent (such as an acid unhydride), ond
the acid halide or anhydride is rcacted with an alcohol (ZO#H) to afTord the
respective ester (Z is C|-Cg alky! such as methyl. cthyl, isopropyl, etc.). The ester
is reacted with an amine, for example, a heterocyclic amine, to produce the
desired 4-heteracyclic phenyl derivative. Altemnatively, carbocycles and aryls may
also be introduced at this 4-position using palladium catalyzed couplings of tin or
boronate carbocycles and aryls, with starling materials containing a Br, I, or
triflate at the 4-position as described by Suzuki A., Pure Appl. Chem.,
1994,66(2):213-222 and Stille J.K., Angew. Chem. 1986;98(6):504-519.
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Reaction of the 2-fluoro benzoic acid analog with a primary amine RyNH»

affords the corresponding 2-umino benzoic acid ester. The ester proup is readily
hydrolyzed by reaction with an acid such as hydrochloric acid or a base such as
sodium hydroxide Lo give the comresponding polysubstituted 2-amino benzoic
acid. The acid is then coupled to an appropriately prolected hydrazine 1o provide
the correspotkding amide, which in tumn is cyclized to generate the quinazoline-
2.4-dionc by treatiment with, for example, phosgene. At this point, the protecting
group may be remaved to give the free amine A of Formula t, which can represent
a [ingl product of the invention, and which can be further derivatized, if desired,
for instance by alkylation with R3CI.

Altecrnatively, the quinazoline-2,4-dione may also be metallated at low
temperatures with bascs such as, for cxample. NuH, KH, and Sithium
diisopropylaming, and then alkylated or acylated to provide the correspt;nding
N-protected-mono-substituted (R3) amine. The protecting group (Pro) of the

N-protccted-monoe-substituted amine is removed by conventional methods such as
hydrogenation. treatment with acid or base, or inctal catalysis to aflord invention
compound C.

Il R5 is a leaving group such as F, it is activated towards displacement

with a nucleophilc HY-Pro’ where Y is N or O and Pro’ is a protecting group such
as trimethylsilyl. Other R groups such as chlorine, bromine, or sulfony! are also
good leaving groups. The displacement gencrally is carricd out in a solvent such
as cthanol, DMSQ, DMVF, THF, and at a temperature of’ about 0°C to 120°C.

The protecting groups (Pro) may be selectively removed by hydrogenation,
acid or base treatmenl, melal cutalysis, or such other stundard methods. When I’ro
is benzyl, the benzyl may be removc(i with Pd/C and hydrogen. A t-butyl
carbamaic group may be removed by .ulcoholic HCI, TFA, or TFA in
dichloromethanc, ethyl acetate or dicl.hyl cther. Allylic carbamates may be

removed by PhSitl3 and Pd catalyst. Solvents such as alcohol, THF, alcohol/THF,
alcohol/THF/DMF. diethyl ether. ctc. are generally employed in such prolecting

group clenvage reactions.

A%
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Scheme 1 (cont)
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_ In Scheme 2, an orrho-aminobenzoic acid is utilized as the starting

material, and is alkylated on the amino group. For ¢xample, when Ry is
cyclopropyl, the alkylation is carried oul according to the method of Gillaspy
(Tetrahedon Letters, 1995:7399) lo"pruvide the eyclopropyl amine. When Ry is
phenyl! or substituted phenyl, the respective amine is preparcd from the ortho-
fluorobenzoic acid using a base, such as, lithium diisopropylamide or

Li-hexamethyl Uisilazide, and the appropriate aryl amine (R{NH3). When R is

any alkyl group, such as t-bulyl or isopropyl, the Ry can be introduced by reacting
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the amine and ortho halo benzoic acid with a Cu catalyst such as copper, bronze,
or cupric acetale in the presence of a base such as potassium acetate,
tricthylamine, or pyridine.

The resulting R -substituted amino benzoic acid is then coupled to an
appropriately protecied hydrazine to provide the corresponding benzamide using
methods described in the literature. The corresponding amide can be further

reacted, il R7 is a leaving group such as uoro, with various heterocyclic amines

(e.g., piperidine or pyrroliding) to form the desired 4-heterocyclic benzamide
derivative. Alternatively, carbocycles and aryls {e.g., cyclobutyl or phenyl) may
also be introduced at this 4-position using palladiun catalyzed couplings of tin or
boronatc carbocycles and aryls, if the starting material contains a Br, 1, or triflate
al the 4-position.

The 4-substiluted benzamide derivative is then cyclized (0 generate the
quinazvline-2,4-dionc by rcaction with carbonyldiimidazole (CD1). phosgene,
triphosgenc or the like in cthereal solvents such as dicthyl ether, chlorinated
hydrocarbons such as dichloromethane, or aromatic hydrocarbons such as toluenc,

in the presence of a base such as triethylamine or NaHCO3.

Aliernatively, the corresponding winide is fiest cyclized and then the Ry

halo group is displaced by reaction with a carbocyclic amine @” to afTord the

sume product. Deprotection by conventional methods provides the invention

compound A,

i
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Scheme 2
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Scheme 3 illustrates alkylation al the 1-position of a 3-aminoquinazolin-

2,4-dione 1o providc invention compounds wherein R is alkyl. A 2-aminobenzoic

acid is reacted with an N,N-diprotected hydrazine such as dibenzyl hydrazine
(HoN-NBn») 10 provide the corresponding N-prolected amide. This intermediate

can then be reacted with phosgene or phosgene/base in an ethereal solvent, or with
a phosgene equivalent such as triphosgene in a chlorinated hydrocarbon such as
dichloromethanc, to give the quinazoline-2,4-dione. The alkylation of the
quinazoline-2,4-dione to provide a 1-alkylatcd-quinazoline-2,4-dione is
accomplished by reaction with un alky! halide as described by Bouzard, supra.,
1990. Typically, such reactions are carricd out in THF, ether, DMSO, an alkanol,
or DMF, and in the presence of a basc. Typica! alkyl halides (R X where X is
halo) include cthyl iodide, cthyl bromide, cyclopropy! iodide, n-decyl bromide,
and the like. Typical bases include sodium hydride, potassium carbonate, and the
like. Conversion of the |-alkylated<uinazoline-2 4-dione to other invention
compounds (and removal of prolecting groups such as benzyl Bn) can be carried

out according to Scheme 1, for cxample, 1o give the corresponding 1-alkyl (R} =

alkyl) 3-amino (NH3)compounds such as A.
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Scheme 3
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Displacement of lcaving groups located at the 7-position of the guinazolin
(c.8., R7 = halo) as shown in Schemes 1 and 2 is nol limited to nitrogen
5 heterocycles. Other nucleophiles (Nu) such as CH30-, N3-, R'R''NH, R'-NH>»,
and R'S- (where R’ and R" arc defined above) also displace a leaving group such
as F, Cl, or NO3 at the 7-position ns shown in Scheme 4. When the leaving group
is a triflate or higher halide, orgnno. tin reagents or organoboronates may be used
with palladium catalysts to deliver a carbon nuclcophile. The methodology shown

10 in Scheme 4 follows that of Stille et al.. Angew. Chem. Imt. Ed, Eng.. 1986;25:508
and is exemplified by Mitchell (Synthesis, 1992:803).
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All of the chemistry depicled and described in Schemes 1 1o 4 is applicable
to make compounds of Formula | whercin J and K boll'; are carbon, or where one
or both of' J and K are N, When either J or K is nitrogen, the displacement
reactions described above is even more facile than when J and K are carbon.

Compounds of the invention where J and/or K of Formula [ arc nitrogen
may be prepared by the Schemes 1, 2, 3, and 4, or by routes which ke advantage
of the activation of lcaving groups orthe and paru 1o the J and/or K nitrogen atom.

Such routes will systematically introduce R7 and R| groups as desired. This
methodology also applies to cases in Formula I where K-Rg is C-H ar C-F and
J-Rg is C-F. Such systematic substitutions are illustrated in Scheme 5..For

example, a pyridine amide has leaving groups such as halo on both sides of the
nitrogen. Such groups are generally chlorinc, but fluorine, alkylthiol, and
sulfoxides such as methy! sulfoxides arc also good leaving groups for such
compounds. These leaving groups may be sequentially displaced based on
reactivity. In Scheme 5, where J =N or J-Rg = CF, the 4-chloro (para to the

aminocarbonyl group) is displaced preferentially (relative to the 2-chloro group)
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using a nucleophilic amine such as dicthylamine, pyrrolidine, methylpiperazine,
and the like to give the corresponding amino substituled analog. This analog is

then reacted with RINI-IZ to displace the sccond leaving group (e.g.. the 2-chloro
group). T'he resulting 2,6-disubstituted-pyridylamide is then reacted with CDI,

5 phosgene, or other phosgenc equivalents to form the cyclized quinazoline product.
Amination at the 3-position NH"is achieved by reaction with any number of
aminating rcagents such as ammonia and N-alkylamines, for example, as
described by Kloetzer (Sci. Pharm., 1984;52:46-50) to give the corresponding

invention compound.

10 Scheme 5

NH, i'\ ‘: NH,
N Cl “Base O: NTTal

J=N.CF . RINHZ heat

O

Jl/ﬁ\th’H i J\j',\,ﬁ‘\wz
P "Phosgene”
Cy oo === O
R Ry

"aminating rcagent”

Tricyclic compounds (i.e., where R| and Rg in Formula I are taken

together with the atoms to which they arc attached to fonn a ring) can be prepared
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according to Schemes 6 and 7. Schemes 6 and 7 differ in the introduction ol the

R| substitutions in Structurcs B and C wherein R = Ry- and R is as defined
above for Formuia I and Ry’ is alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heteroaryl,

and the like. In Scheme 6, the ortho-luoro nitro compound (other leaving groups
such as chlorine, bromine, and sulfonyl may also be cmployed in place of luoro)
is displaced by the a-nucleophile substituted ester (where Q is a nucleophile Nu
such as methy! or methoxy). The nitro group is then reduced using, for example,

Raney Ni, H2 over Pd/C, or an active metal in acid such as iron or tin in HCl or

acetic acid. The newly [ormed amine rcadily cyclizes with the ester (other acid
analogs may be employed such as thioesters, amides, and the like). The cyclized
product is then reduced with hydride reducing apents such as LiAlH4 and the like

to produce the dihydroquinoline deri'vnlive, which in turn is reacted with chloral
hydrate and then an acid to form the dione ring. The dione ring is subsequently
opened using, for example, sodium hydroxide and hydrogen peroxide to give the
benzoic acid. The 3-aminoquinazolinedione ring is then prepared using the
chemistry described in Schemes 2, 3, or 5 to give the invention compound B,

where Ry’ is alkyl, alkenyl, cycloalkyl, aryl, and heteroaryl.
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Scheme 6
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In a similar serics of reactions depicted in Scheme 7, the ortho-fluoro nitro

compound is reacted with an a-nuclcophile subslilulctf kctone, and the resulting

5 product is likewise reduced. [n this sequcnce, the resulting aniline forms a cyclic
imine, which is further reduced with H7 on Pd/C or by chemical hydride reducing

agents such as sodium borohydride or sodium cyanoborohydride 10 give the
dihydroquinoline. Such reductive aminations are well-known in the art and are
typically performed in THF, alcchol, water alcohol mixturcs, or in water DMF
10 mixtures. The remaining steps to produce C follow those of Scheme 6. When the
C-7 substituenl is a leaving group (e.g., R7 = halo), compounds B and C may be
further reacted with nucleophiles (such as pyrrolidine or piperidine) to give

compounds of Formula I as in the previous schemes.
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[n Scheme 8, the target tricylic compounds as C arc prepared in a slightly
different manner. In this casc, the nucicophile Q (such as hydroxymethyl) is
5 attached 1o the phenyl ring of the starting aniline. and a leaving group L (such as
halo) is attached alpha to the ketone reactant. The nuclcophile may be activated
with bases such as sodium hydride or polassium hydride, Lriethylaminc or
1,8-diazabicyclo] 5.4.0}-undec-7-ene (DBU), or sodium, polassium, or cesium
carbonate to displace the Icaving group L. In this sequence, the resulting aniline
10 forms a cyclic imine, which is [urther reduced with 9 on PA/C or by chemical
hydride reducing agents such as sodium borehy«ride or sodium cyanoborohydride
to give a dihydroquinoline. Such reductive aminations are well-known in the art
and are typically perl';)mled in THF, alcohol, waler alcohol mixtures, or in water
DMF mixtures. The dihydroquinoline intermediate is rcacted with chloral hydrate,
IS and then an acid 10 form the dione ring. The dione ring is subscquently opened by
reaction with a basc, lor cxampic sodium hydroxide and hydrogen peroxide, to
give the benzoit acid. The 3-aminoquinazolindione ring is then prepared by first

forming an ester on the benzoic acid as in Scheme 2, followed by reaction of the
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benzoic acid ester with chlorosulfonylisocyanale or the like at temperatures of 0°C
and below, followed by treatment with a base such as tricthylamine or
diisopropylcthylamine. Amination can then be carried out in the same manner as
described in Scheme 5 10 provide compounds of structure C. When R7is a
leaving group such as Cl or F. the invention compounds of structures B (in |
Scheme 6) and D (in Scheme 8) can be prepared by coupling to the R7 side chain,

e.g., various heterocyclic amines @H to produce the desired derivatives.
Alternatively, carbocyeles and uryls may also be introduced as R7 side chains

using palladium catalyzed couplings with tin or bornate carbocycles and aryls, for

cxample when R7 is a Br, |, or triflate,
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Scheme 8
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It should be noted from Schemes 6, 7, and 8 that R | and Ry’ will form
chiral centers, giving R and § enantiomers and diastcreomers. Such enantiomers or
diastereomers may be separated, if desired, al any stage by chiral HPLC, or by
other conventional resolution techniques. Resolution of the precursor benzoic acid
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may also be accomplished by [ractional crystallization using mandelic acid,
tararic acid, or other chiral, oplically pure acid bearing resolving agents. Chiral
amides may also be prepered [rom the benzoic acids using chiral amines such as
camphorsulfonamide, benzylamine, or the like. The isomers can then be separated
and the chiral amide hydrolyzed as desired.

Scheme 9 illustrates synthesis of compounds of Formula I wherein one or
both of Rg and Rg are halo via halogenation. The halogenation is carried outon a
2-aminobenzoic acid where one or both of Rg and Rg is hydrogen. If both Rg and
Rg in the benzoic acid are 11, then halogenation can be accomplished it bath
positions sclectively or simulluneously. Thus, for example, chiorination at Rg or
Rg is achieved by reaction of the benzoic acid with N-chlorosuccinamide,
t-butylhypochloritc, chlorinc gas, n;'ld the like. Similarly, bromination at Rg and
Rg can also be accomplished by reaction of the benzoic acid with Bry,
N-bromosuccinimide, and the like. Such halogenations are well-known in the art,
Halogenation provides the respeclive mono- or dihalo compound. The

halogenated benzoic acid can be further rcacted as shown in Schemes 1 and 2 to

provide the quinazoline-2,4-diones ol Formula I.
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In Scheme 10, compounds where Rg is H are halogenated as described in

Scheme 9 to provide the corresponding 3-halo-2-aminobenzoic acid (Y = halo).
This intermediate can then be diazotized by reaction of the 2-amino group with
sodium nitrite or t-butyl nitrite, which is then converted to a 2-halobenzoic acid in
the presence ol*an appropriate sodium, potagsium, or copper salt such as sodium
iodide, potassium chloride, and the like, The resulting 2,3-dihalobenzoic acid
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(where X and Y both are halo) is then converted to the 3-halo-2-aminobenzoic

acid by reaction with an amine RjNH3 in the presence of a copper catalyst. The

3-lmlo-2-aminobénzoic acid is converied to an amide and cyclized to the

corresponding 8-halo-3-amino-quinazolin-2,4-dione, as illustrated in Scheme 2.

5 Scheme 10
Rs Rs
Rg RG
OH halogenation OH
—'__——P"
R NH, R7 NH,
Rs Y
Y=Cl, Br
diazotization
K, CuBr, clc.
Rs o Rs o
Rg Re:
OH  NHyR, OH
-
Cu catalyst’
RS NH u catalys R X
Y R Y

X=Cl,Br, 1

Compounds of Formula 1 wherein Rg and/or Rg is halo such as chloro or

bromo are readily dehalogenated by reaction with metal catalysts under hydrogen
pressure (Scheme 11). Suitable catalysts include the many variations of Pd on
10 carbon, Raney nickel, or other reagents that are well-known to effect such

dehalogenation.
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Scheme 11

0" i
N
p&/C

N
N “H (Pro) N
——

T 'A NCRR S

R6 and/or Rg= Cl, Br

H (Pro)

Compounds of IF'ormula ! wherein Rg and/or Rg are hydrogen can be
halogenated to give the mono- or dihalo compound (e.g., Rg or Rg = Cl or Br).

5 The invention compounds are preferably prepared by first halogenating a benzoic
acid derivative, and then cyclizing the halogenated benzoate (Scheme 12). If both
Rg and Rg are I, then halogenation can be accomplished at both positions

selectively or simuttaneously. Halogenations can be carried out as described
above for Scheme 10. The resulting compound is then convericed 1o the
10 2-substituted-aminobenzoic acid as depicted in Scheme 1, which is subsequently

cyclized and aminated.
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Scheme 12

0z "halogenations” oz

———

Oq : where O F
R /Ro=H
Ry 68 Y

X.Y=NH,F,ClorBr

Z is an ester forming R{NH, l base, heat
group such as alkyl
or benzyl. Rs 0

X oz

Ow NH
-
Invention compounds of Formula I can also be prepared as shown in
Scheme 13. Substituted benzoic acids can be convertéd into esters (where Z is an
ester forming group such as alkyl or benzyl) by a number of methods known by
those skilled in the art. The ester is reacted with an isocyanate such as
trimethylsilylisocyanate, chlorosulfanyl isocyanate, and chlorocarbonyl
isocyanate, followed by treatment with a base such as triethylamine, sodium
t-butoxide or the like, 10 provide a quinazoline-2,4-dione. The quinazoline-
2.4-dione can be aminated by reaction with an aminating agent such as ammonia
as described in Scheme 5 to generate the corresponding 3-aminoguinazoline-
2,4-dione. This compound may be further reacted. when R7 is a leaving group

such as fluoro, with 'various heterocyclic amines, Again, carbocycles and aryls

may also be introduccd at R7 if R7 is a Br, L, or triflate, using palladium catalyzed

couplings of tin or boronate carbocycles and aryls. Removal of any protecting

groups (Pro) by normal means provides invention compounds such as A, as
described above in Scheme 1.

S\
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Scheme 13
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5 NIl
Rg _NH, ,.",_N_G
NH  “aminating apeit” ,g o
R N0 N0
7 |
Rg R
Rs Rs
/g "Dcpl_olectigl“ *
N N0 ) N N0

Pro- | H, N {

Rg R, Ry K,

A

Invention compounds of Formula I having a cyano substituent can be

prepared as shown in Scheme 14. For example, & benzoic acid whercin Rg is

hydrogen can be metallated with a strong base such as lithium
hexamethyldisilazane or lithium diisopropylamine. The resulting metallated
intermediate can then be quenched with dimethylformamide or an equivalent to
provide an aldehyde. The aldehyde can be converted to an oxime by rcaction with
an alkoxy amine (other electrophiles such as alkyl halides, aclivated amides, csters
and halide sources such as 1,2-dichloro-tetrafluoroethanc may also be employed
to provide other benzoic acid derivatives that can be used as defined in

Schemes 1, 2, 13, and 15). The oxime is converted into a cyano group under the
cyclization conditions required to form the quinazolinedione ring system (e.g.,
reaction with phosgenc) as described in Schemes 1, 12, and 13. Deprotection

provides invention compounds where Rg is -CN.

6\1
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Scheme 14

Ry
Re 1) Metallation Ry H_NH0R' Re
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Re
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1 N R,
l R' . SR
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HN* H(Pm) j@:(" "H(Pro)
O E:-I coupling ON “phosgene” .
Rs O Pro
__Pro Removal Re N"NH(Pro)
ml* Pt O‘fp‘):’l*o

CN R, CN R,

Another allemative for preparing invention compounds is illustrated in
Scheme 15. Appropriately substituted benzoic acids can be converted into
5 benzamides by any number of methods as described above. A benzamide can then

be treated with oxalyl chloride in a chlorinated solvent such as dichloroethanc or
an equivalent to provide an isocyanate. The isocyanatc is reacted witha -
substituted primary amine to give a benzoyl substituted urea. This inlermediate
can be cyclized to form a quinazolinedione ring syslem by reaction with sodium

10 hydride, potassium hexamethyldisilazane or other non-nucleophilic bases,
generally in a solvent such as tetrahydrofuran (THF J/dimethylformamide, THF
with 18-crown-6, THF/dioxane, THF/glyme, THF/diglyme, dimethoxyethane/
toluene or an equivalent. The quinazolinedione can then be aminated by rcuction
with any number of aminating reagents as described by Kloetzer (Sci. Pharm.,

15 1984;52:46-50). The resulting 3-aminoquinazolinedione ring system can then be
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readily coupled with an approprialely substituted hetcrocyciic amine (such as
those noted above in Table A) by reaction in the presence ol a base such as
triethyl amine, diisopropylethyl amine, tetramethyl guanidine, and the like in
solveats such as dimethyl sulfoxide, dimethylformamide, dimethylacetamide,
sullolane or the equivalent. Any protecling group associated with the helerocyclic
amine side chain is then removed by methods known (o those skilled in the art to

provide invention compounds having Structure A.

.Scheme 15
Rs Rs O Ry O 5610
RI H “amide formation"' Rl NHz GIHM chioride R. N
F F F F F F
Ry Ry Ry

Re

R‘ﬁu\ﬂ' 2 "aminating reagent” Re H base Re N'“\N'Ri
F ’:'J§° F r;lio F el M
R. Ri R. R1

Tricyclic compounds (i.e., where R and Rg, together with the atoms to
which they are attached, form a carbocyclic ring in invention compounds of
Formula 1) can be prepared according to Scheme 16 where a palladium mediated
carbon monoxide insertion on a quinoline (X = Br, I, or triflate) under well-
precedented conditions gives rise to an ester. The quinoline ring can then be
hydrogenated to provide a tetrahydroquinoline by standard hydrogenation
conditions. The remainder of Scheme 16 follows thal of Scheme 8 to prt;vide

invention compounds such as G, substituted with a displaceable substituent at Ry

(e.g.. halo). These compounds may be further reacted with nucleophiles such as

amines from Table A to give compounds of Formula I.

S\
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Scheme 16
Rs Rs O Rg O
Ry X Rg R Rg OR
CO Ingariion reduction
Ry N T R N T Ry N
R‘l R'c R]‘
Ry Ry Ry
1) chiorasulfonyt-
lsocyanals
2) base
Ry O

,NH, Amlnnung Ry

Ry N:LO

Compounds of Formula I where K is N may be prepared by the routes
shown in Schemes 1, 2, 3, 4, and 6, or by routes such as the one illustrated in
5 Scheme 17, which follows closely the ¢chemistry shown in Scheme 15. The

leaving groups (c.g. halo) ort/io and para to the carboxy! group of the pyridyl
starting material are highly activaled. The two leaving groups ortho to the pyridine
nitropen are generaily chlorine, but fluorine, alkylthiol. and sulfoxides such as
methylsulfoxide arc also good leaving groups for such compounds. The urea

10 intermediate readily cyclizes to the 7-halo-quinazolinedionc. Amination at the
J-position gives an invention compound that is an important intermediale due to

the good leaving group at the 7-position (R7 = halo), which is readily displaced by

reaction with an amine O’"‘l .
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Scheme 17

RS o RS (o] R;
Re | H -“amide formalion” Rji)\ NH, oxalyl chloride Rg | N-.Cp
o N o S N
R.NH,I
Re R’ 2 NH, R5 0 R; 0O O
| N "aminating reagent” Re NH pase Re NJLN'R‘
CI” N N’L“o I A LA H H
& CI” 'N lll O Ci N Cl
1 R'

Schemc 18 illustrutes the synthesis of benzoic acid starting materials that
have a bromo for R7. A difluoro substituted benzoic acid is converled 1o an ester
by first rcaction with oxalyl chloride or an ¢cquivalent reagent (including acid
anhydride), and the acid halide or anhydride is reacted with an alkanol to allord
the respective csier (Z=methyl, ethyl, isopropyl, ctc.). The ester is then reacted
with 4-methoxybenzylaminc or an equivalent to produce the desired 4-substituted
benzoic acid derivative. This intermediale is reacted with triethylsilane and
trilluoroacctic acid in a chlorinated solvent such as dichloromethane or an
cquivalent to provide an aniline derivative. Altcmatively, one skilled in the art
might also employ transition metal catalysis. ‘I'he resulting aniline is then
subjected to dinzotization and converted o a bromide by treatment with cuprous
bromide. The ester is then hydrolyzed by well-known methods to the desired
benzoic acid, which can be used as a starting material as illusirated in Scheme 20
below.
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Scheme 18

Ry O R, O ’Of‘NH, Rs O
Rs OH wsterification Re | N )\OZ Ma0 Ry ‘
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heat | Ho gy

Re R MeO
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trifluoacetic acld
Rg O Ry O
R o weewse R, oz
Br F CuBr HaN F
Ra Ry

In Scheme 19, 4-bromo-2-fluorobenzoic acid derivatives can be selectively
5 chlorinated by treatment with chlorine gas in chlorusulfonic acid at a temperuture
ol 40°C-100°C.

Scheme 19

Rs O Rs O
Re OH Cly Re OH
Br F CISO;H gy F
Rs Cl
Rg = H

Scheme 20 illustrates usc of 4-bromobenzoic acids as starting materials to
10 make invention compounds whercin R7 is aryl. The 4-bromobenzoic acids are
converted into benzamides by any number of methods known in the art. A
benzamide is reacted with oxalyl chloride int a chlorinated solvent such as
dichloroethane or an equivalent to provide an isocyanate. The isocyanate is
reacted with a substituted primary amine lo give a benzoyl substituted urea. This
15 intermediote can be cyclized (o form a quinazolincdione ring system by reaction
with sodium hydride, potassium hexamethyldisilazane or other non-nucleophilic
bascs in tetrahydrofuran/dimethylformamide, tetrnhydrofuran with |8-crown-6.
toluene/dioxane, tetrahydrofuran/glyme, tetrahydrofuran/diglyme, glyme/iolucne
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or an equivalent. ‘The guinazolinedione can then be aminated with a number of’
aminaling reagents as described in Scheme 15, The resulting
3-aminoquinazolinedione ring system can then be readily coupled with a stannane
or boronic acid derivalive of a substituted aryl such as phenyl or substituted
nrc;malic heterocycle (Ar).

Alternatively, the 3-position amine can be protected with a protecting
group such as a tert-butyl carbamate or trifluoroncctamide. Prolecting groups of
these lypes are well known in the art. The 3<derivatized aminoquinazolinedione
ring system can then be coupled via palladium catalysis with an aromalic (Ar)
stannanc or boronic acid.

Each of the outlined routes, upon deprotection by standand procedures,

provides invention compounds of Formula I where R7 is aryl such as phenyl or

substituted phenyl, or hetervaryl such as pyridyl or substituted pyridyl.

Scheme 20

R’ R' (o] R' 60
Re H “amide formation” R NH, oxalyl chioide Re N
Br F Br F Br F
Ra Ra

Ry
R,NH,I
Ry O Rs O Ry O O
Re n-NH2 "aminating reagent” Re NH base Re NJLN'R'
Br I;I'L"O Br p"‘o Br gh A
Rs R; Re R, Ra
Pd coupling :
Rs O
"Protection” Ry n-NH2
A{ IN’% [ L]
Pro Ra R, Dv
Ry O Ry O
Ry N.Nl-l-Pm Ra N.NH-Pro
Pd couplin
B oo e Ao
Ry R, Pro Ry R,

3¢
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Compounds of Formula | wherein R7 is a heteroary! group (such as those
in Table A) are alternatively prepared as illustrated in Scheme 21, where Ry is a

substituted thiazole. A 3-protected 3-amino-7-bromoquinazolinedione from
Scheme 20 is rcacted with 1-tributyl-cthoxyvinyltin in the presence of a paliadium

5 catalyst. The resulting 7-substituted adduct is reacled with a brominating reagent
such as n-bromosuccinimide and the like in tetrahydrofuran/IH70 to provide an
w-bromoketone at the quinazolinedione 7-position. Reaction of this intermediate
with a thioamide (or thiourca) in a polar solvent such as dimethyl formamide,
dimethylacetamide, or ethanol, and ai an clevated temperature of about 80°C 10

10 120°C, ellects cyclization to form a thiazolyl group. Deprotection by known

mecthods can then be applied to provide invention compounds of Formula )
wherein R7 is the helcroaryl, opliou-ully substituted with T, which is H, alkyl,
substitutcd alkyl, Ni19, NFH-alkyl and N-dialkyl.

Scheme 21
5 nBu
R /“ L 2 /H\
I’m N Pro . .
[‘.10 /k n-bromosuccinamide
R N0 Pd calalyst catalyst EtO 0 tetmhydrofuran

Rg Ry
R, =Br. I, ar OTT

S

'l"lkNH2

e ———————
N "polar solvent"
'>_. heat
N

wproleclion'
Rs

15 I
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Alternatively, 7-aromatic or heterocyclic aromatic compounds ol
Formula | are preparcd as shown in Scheme 22. A 4-bromo-2-fluorobenzoic acid
(Schemes 18 or 19) is lirst esterified (Z is alkyl or benzyl), and the ester is reacted
with a substituted primary aminc (RNE>7) in dimethylsulfoxide (DMSO) at
elevated temperature of about 100°C (o provide an anthranilic ester. The resulting
aniline is then rcacted with an appropriately protecied hydrazine to provide the
corrcsponding amide, for example as described in Scheme 1. The resulting amido
aniline is then cyclized by reuction with phosgene, CDI, or the like to generate the
quinazoline-2,4-dione. The cyclization typically is carricd oul in a solvent, such as
ethereal solvents, chlorinaled hydrocarbons such as chloroform, or aromatic
hydrocarbons such as loluene, and in the presence ol a base such as triethylamine

or NallCO3. The quinazolin-2,4-dionc ring sysiem is then further modified as

described in Scheme 20 to provide the desired 7-aryl (Ar) compound of Formula 1.

‘Scheme 22

Re )
R - R
o pog 8 oz RyNily 6 37
e e el
“eslurification” | dimethylsulfoxide 5, NIt
—_— lweat ]
Ry Ry

HN-Ni l(l‘ro)l

R
5 5 5
R NII R N R N
(3 bty ] 6 ~ 6 ~
N Scheme 20 N7 P =phasgene “, Pro
g Scheme20 T Phasgenc”
Ar rld ) Br rli 0 B Iill-l
Ry R, Rg R Ry R,

As noled above, R7 in Formula I is referred to as the “side chain™ of the
3-aminoquinazolin-2,4-dione nucleus. The Ry side chains are any of those
lypically found on the quinolonc antibiotics. Most of the Ry side chain reactants

that are required to make the Formula I compounds arc readily available from

commercial sources. Typical Ry side chains are shown in Table A above.
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‘The synthesis of the R7 side chains can be accomplished by standard

synthetic methads, for example as shown in the following schemes or as found in
the literature. Thosce of ordinacy skill in the art will be able to make any of the
starting matcrials required to prepare the invention compourds, although most are
available from commercial sources. The lollowing schemes are provided to

illustratc the synihesis of typical R side chain reaclants.

Scheme Al illustrates the synthesis of typical pyrrolidines, which are

prefcrred side chains (R7) for invention compounds of Formula 1. In Scheme A1,

appropriately aclivated cnones can undergo [3+2]cycloadditions under the
conditions described by Tsuge et al. (Recent advances in azomethine ylid
chemistry. In: Advances in Heterocyclic Chemisiry [Katritsky A., ed.) San Dicgo:
Academic Press, 231-349). These reactions are cn"n'icd out in a chlorinated
hydrocarbon solvent such as dichloromethanc, chloroform, or dichloroethane and
the like, and in the presence of & catalytic acid such as trifluoacetic acid, to

provide substituted pyrrolidines (wherein Sy, S, 83, and S4 independently arc

alkyl, substituted alkyl, aryl, amino, alkyl and dialkylamino). Thesc intermediates
can then be treated with hydroxylamine or any Q-alkylaied or arylaled
hydroxylamine under a varicty of conditions known 1o those skilled in the art to
provide oximalted substiluted pyrrolidines. ‘The oximes are reduced 1o amines with
lithium aluminum hydride, diisobutylaluminum hydride, borune, or by sclective
catalytic hydrogenation. The resulting primary amines can then be protected using
a number of methods as described in “Protecting Groups in Organic Synthesis™ by
Theodora Green (supra). The benzylic pyrrolidine can then be deprotected by
hydrogenation, and the resulting pyrrolidine used in the preparation of 7-c‘yclic
amino substituted 3-aminoquinazolinediones of Formula | as shown in the

schcmes above.
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Scheme Al

o ™ 0 Moy
MeO. _N.__TMS S il S,
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reduciion I
Pro,
NH Pro\NH NH
5 P tion 5 P Ph Aml| S i Ph
g Hdogansion S Nt | . Amine S ",

In Scheme A2, cnoales (or vinylogous nitriles) may also be used in
[3+2]cycloadditions to provide 3- and 4-substituted pyrrolidines. The ester (or
nitrile) functionality can then be treated dircctly with alkyl lithium rcagents at low

temperature (0°C) in cther o provide S| substiluted ketones, or the esler (Z is

alkyl or benzyl) ean be hydrolyzed under conditions usually 'cmployed by those
skilled in the art to provide carboxylic acids. This intermediate can then be
transformed into an acid chloride with oxalyl chloride and catalytic dimethy]
formamide in solvenls such as dichloromethane or chloroform or into an activated
amide (Singh J., Satyamurthi N., Aidhen 1., Singh J., Prakt. Chem. | Weinheim,
Ger.], 2000;,342(4):340-347). An acid chloride can be converted into a ketone
using organocopper reagents (Lipshutz B.H., Sengupta S., Org. React. [N.Y.],
1992;41:135-631), and Wcinreb amides can be converted into ketlones acconding
to thc methods described by Weinreb (Teirahedron Lett., 1981;22(39):3815-3818)
using organo Grignard reagents. Th‘c resulting ketones can then be converted into
pyrrolidines (optionally substituted with S, S3, and S4) as described in

Scheme Al. As noted above, pyrml-idincs and substituted pyrrolidines are

preferred R7 groups in Formula .
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Scheme A2
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In Scheme A3, 3-carboxylic acid N-benzyl substiluted pyrrolidines
(Schecme A2) can be converted into amides by a number ol methods well-known
5 to those who practice the art of organic synthesis. The amides can then be treated
with lithium aluminum hydride in an ethereal solvent such as dicthyl ether or
tetrahydrofuran ar the like to provide amines that can be protecled as described in

Scheme Al. Hydrogcenation with palladium catalysis provides an appropriately

substituted pyrrolidine (89, S3, S4. are indcpendently alkyl, lower alkyl, aryl, etc.).

10 Scheme A3

. Lithium
S2 amide . 52 Aluminum Sz
Ph formation Ph . Ph
ethereal
S5, Si's, solvent 8¢ gy
Amine
Protection
s: S,
PNHN/I:NH Hydroganation P’““"b_lph
sl sa 34

In Scheme A4, a 3-carboxypyrrolidinone (Culbertson 1.P.,
Domagala J.M., Nichols J.B., Pricbe S., Skeean R.W., J. Med. Chem.,

o A
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1987;30(10):1711-1715) can be converted into an acid chloride or Weinreb amide
in the same fashion as that defined in Scheme A3. The acid chlorides are reacted
with an organocopper reagent or an organo Grignard reagent (for a Weinreb
amide) to provide u ketone that can be manipulated as described in Scheme Al o
provide an appropriatcly substituted pyrrolidine with a variety ol substitutions at
S1 (alkyl, lower alkyl, substituled alkyl, aryl). The usc ol S-methylbenzyl (or
R-methylbenzyl) as a protecting group lor the pyrrolidine nitrogen atlows for the

separation of cnantiomers and diastereomers at any step in the reaction sequence.

Scheme A4
acid chloride Organocopper
HO _/h or X —/Ph Reagent \
% weinreb amide S or 5 _(‘H
0 formation i Organo Grignond =
Rengent
X = Cl ur -N{Mc)YOMe cne
hydroxylamine
Pro,, NEly ) ) HO_
NH Scheme A) fithivm aluminum rl
s -— 5§ J'h hydride oh
1 H % or Si —(l
borine %

In Scheme AS, carboxybenzyl protected 3-pyrrolidinone is reacted with a
Wittig salt in the presence of sodiutn hydride or an equivalent in
dimcthylsulfoxide or any polar aprotic solvent to give an olefin. ‘The resulting
olefin is oxidized wilh 3-chloroperoxybenzoic acid in dichloromethanc or other
suitable chlorinated hydrocarbon to provide an epoxide. The epoxide is reacted
with ammonium hydroxide in methanol. ethanol, dimethylformamide,
dimethylacetamide or the like to gencrate un aminoaleohol. Mcthylation of the
tertiary hydroxy! group can then be carricd out by formation of a Schifl-base,
followed by alkoxide formation with sodium hydride and treatment with
iodomethane. Hydrolysis of the Schiff-basc under standurd conditions liberates the

amine. Reaction of the amine with di-t¢rs-butyldicarhonate in methanol, followed
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by hydrogenation via palladium catalysis provides R7 side chains (S is alkyl,

lower alkyl, and aryl) that can be used in the synthesis of’ compounds of’

Formula l.
Scheme AS
3-Chioroperoxy-
Oﬂ, PhyPCH,8,' Br — benzolc Acid
FhVOY NaH, DMSO H'Vo\]fu g didlumm‘l
] o
NeO

o Niiy NH5OH Q
I ethanoi Ph VO\“I’OB’-&E, methanot Ph._O TDL\&
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o&:.ﬁ"m“ 5&9
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=

Mo U
SN Sy
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0

Ph\/O\(r

0

orrato mnm;ml

s, H
f{ y-OtBu
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In Scheme A6, the aminoalcohol intermediate described in Scheme A5 is
reacted with di-rers-butyldicarbonate in methanol to produce the N-protected
intcrmediate. Other amine protcction strategies familiar to those skilled in the art
can also be utilized, Hydrogenation under palladium catalysis provides substituted
pyrrolidine R7 side chains that are used in the synthesis of compounds of

Formula §.
Scheme AG
dHert butyl- s, H
082:"2 dicarbonate 022;{"'““ WRPIC o "')rm.gu
N methancl ammonum (o]
1
cx cY ~

H
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In Scheme A7, an cpoxide intermediate (Scheme AS5) is sclectively opened
with hydrofluoric acid in pyridine, and the resulting secondary alcohol is reacled
with methanesul{fonylchloride, or an cquivalemt sulfonating reagent, in
dichloromethane or another chlorinated hydrocarbon amd tricthylamine. Other
appropriate bascs include diisopropylcthylamine, pyridine, collidine,
n-methylmorpholine, and the like. The mesylate is then displaced by reaction with
sodium azide, and the azide is reduced with Raney nickel under hydrogen pressure
in methanol. Such transformations are well-precedented in the art. The resulting
aming is then treated with di-tert-butyldicarbonate in methanol as shown in

Schemes A4-A6, and the product is hydrogenaled to provide the Ry side chain as

shown above.
Scheme A7
methanesulphonyl
O HF OZ H chiloride
PhVOT'DQ\s. pyridine  pp._0O. N {, Uinihylamine
5 jg dichloromathane

Raney nickel Ny NaN, : Ms
Hj, mathanol PhVOTDL(s, dimethylformamide HVOI 'DZ—(:
o)

“ H
NH, di-tert buty)- l
o oK s M\g@zgﬁm —’.Z:.‘":':""’

o lam

The synlhesis_ of 3-substituted piperidines is demonstrated in Scheme AS.
Esterification and alkylation of 3-pipcridine carboxylic acid is simullaneously
accomplished by treatment with a benzylbromide in a polar solvent such as
dimethylformamide or dimethylsulfoxide and a buse such as potassium carbunate

(K2CO3) or an cquivalent. The ester is then hydrolyzed, and the resulting

carboxylic acid is converted to a methyl ketone by treatrnent with methyllithium at

low temperature (0°C). This intermediate is then converted to an oxime by a
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number of methods known by those skilled in the art. The oxime is reduced with
lithium aluminum hydride in lc-l'mhydrol'urnn 10 provide an amine. The amine is
reacted with di-fért-butyldicarbonate in dichloromethane and tricthylamine as a
base. As shown in Schemnes A4-A6, the product is then hydrogenated 1o provide

the Ry side chain.

Scheme AR

0 O 0
O)LOH BnBr O)LOAPh NaOH (j)l\oﬂ
N K,CO4 N mathanol N
H dimethylformamide HxO
Ph) Ph/'
Meli
tetrahydrofuran
-78°C
NH, Lithlum NOH 0
Aluminun hydroxylamine
Me Hydride Me hydrochloride Me
N tetrahydrofuran - N sodium acetate N
) ) ethanol
Ph Ph
di-tent-butyldicarbonate
triethyl amine
dichloromethane
o] o]
HN’“\OiBu HN)LOIBU
Me 10% PI/C Me
ammoniurm
)N formate :
Ph

1t should be recognized from Schemes Al-AB that substitulions on ring
systems such as 4 pyrrolidine, piperuzine, or piperidine ring will form chiral
centers giving R and S cnantiomers and diastercomers. Such enanliomers or
diastereomers may be separaled, il desired, by chiral HPLC at any stage.
Resolution of any of the intenmediates may be performed with techniques of”
fractional crystallization using mandelic acid, tartaric acid, or other chiral,
optically pure acid resolving agents. Chiral benzylic amines can be used in the

preparation of starting materials for the above schemes, and chiral amides may

S04
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ulso be prepared using chiral acids, such as mandelic acid and the like. The
isomers can then be scparated and the chiral amine can be hydrogenated, or the
chiral amide can be hydrolyzed.

The synthesis ol invention compounds of Formula 1 is further illustrated
by the following detailed examples. The examples are nol to be construed as
limiting the invention in scope or spirit Lo the specilic procedures described. The
starting materials and various intcrmediales utilized in the [ollowing examples
may be oblained from commercial sources, or are readily prepared from

commercially available organic compounds, using well-known synthetic methods.

EXAMPLE 1
Synthesis of Benzoates

(a)  2.3,4,5-Teirafluorobenzoic ucid ethyl ester
F CO,EL

F
F

A solution of 2,3,4,5-tctrafluorobenzoic ucid (4.68 g, 24.1 nunol) in
dichloromethanc (50 mL) at 0°C is treated with axalyl chloride (11.5 mL,
132 mmol) followed by N, N-dimethylformamide (4 drops). The mixture is slirred
at 0°C for 5 minutes and then at room icmperature for 1.5 hours. The mixture is
concentrated to dryness and subscquently co-evaporated from benzenc. The
resulting acid chloride is diluled with dichloromethane (50 mL), cooled to 0°C,
and anhydrous ethanol (15.0 mL, 256 mmol) is added dropwise. The resulting
solution is stirred at room temperature for 4.5 hours, then poured inlo saturated

NakCQ3 and extructed with chloroforn. The combined organic extracts are

washed with brine, dricd over NapS04, filtered, and concentrated under vacuum

10 afford the title compound (5.37 g). 'H NMR (CDCl3): § 7.67-7.55 (m, 1H),
4.42 (g, 2H), 1.41 (1, 3H).
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(b)  2,3.4,6-Tetraflnorobenzvic acid ethyl ester
F
CO,LL

2,3.4,6-Tetrafluorobenzoic acid (4.8 g, 24.7 mmol) in dichloromethanc
(80 mL) is cooled to 0°C under a nitrogen atmosphere and treated with oxalyl
chloride (11.2 mL, 128 mmol) lollowed by anhydrous N, N-dimethylformamide
(2 drops). The mixture is warmed to room temperature and stirred for 2 hours. The
solution is co-evaporated with benzene (o yield an oil that is taken up in
dichloromethane (80 mL), cooled w 0°C under an inert atmosphere, and trcated
with anhydrous ethanol (15 mL, 258 mmol). After 5 hours at room temperature,
the solution is pourcd into saturated NaHCO1 and extracted with chloroform. The
organic phase is washed with brine,ldried over Na3SQy4, Jiltered, and concentrated
under vacuum 1o provide the title compound (3.3 g). This material is used without

further purification. |H NMR (CDCl3): & 6.93-6.75 (m, 1H), 4.42 (q, 2H), 1.39 (¢,
3H).

(c) J-Chlam-z.-f.54rg'ﬂuaraben_zaic acid ethyl ester
F CO,Et

F F
. .Cl

To a solution of 3-chloro-2,4,5-tri(luorobenzoic acid (Example 20, 4.90 g,
23.3 mmol) in dichloromethane (50-mL) is added oxaly! chloride (5.1 mL,
58.2 mmol) and N,N-dimethylformamide (1 drop). After 45 minutcs, the reaction
mixture is concentrated under vacuum. The resulting residue is dissolved in
dichloromethanc (50 mL) and treated with ethanol (10 mL, l7'i mmol). Afler
30 minutes, the reaction mixture is diluted with dichloromethane and washed with

saturaled NaHCO3, water, and brine. The organic layer is dried over MgSQOy,
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filtcred, and the filtrate is concentrated to alford the title compound (5.59 g). [H
NMR (CDCI3): & 7.76-7.68 (m, | H), 4.40 (4, 2 ). 1.39 (1. 3 11).

(d) 2,3,4,5,6-Pentafiuorobenzoic acid benzyl ester
[
b ( )2“2

A solution of 2,3,4,5,6-pentafluorgbenzoic acid (15.25 g. 71.9 mmol),
4-dimethylaminopyridine (4.4 g, 36.0 mmol) and benzyl alcohol (7.4 mL,
71.5 mmol) in dichloromcthane (150 mL) is cooled 1o 0°C under an inert
atmosphere. 1-|3-(Dimethylamino)propyl]-3-cthyl carbodiimide hydrochioride
(16.7 g. 87.1 mmol) is added and the mixture stirred at 0°C for 2 hours. The
mixture is warmed to ambient femperature, stirred for 24 hours, and then poured
into brine. The mixture is cxtracted with chioroform and the organic phase washed

with NaHCO3, dried over NapS04. liltered and concentrated under vacuum 1o
yield the title compound as a white solid (16.7 g). This material is used without

further purification. IH NMR (CDCl3): & 7.49-7.27 (m, 5 11), 5.40 (s, 2 H).

(c) 2,4,5-Trifluorobenzoic acid ethyl ester

1-'j : I,C02Et
F F

To a solution of 2,4,5-irifluorobenzoic acid (10.85 g, 61.6 mmol) in
dichloromethane (100 mL) is added oxalyl chloride (13.5 mL, 154 mmol) and
N.N-dimethylformamide (1 drop). Allcr 45 minutes, the reaclion mixture is
concentraled under vacuum. The resulting residuc is dissolved in dichloromethune
(100 mL), and to this solution is added ethanol (18 mL., 310 mmol). Afler
30 minutes, the reaction mixture is diluted with dichloromethane and washed with

saturated NaHéO;. walcer, and brinc. The organic layer is dried over MgSOgy,

filtered, and the filtrate is concentruted to afford the title compound as an oil
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(12.23 p). 111 NMR (CDCl3): 8 7.85-7.73 (m. 1 11}, 7.06-6.94 (m. 1 H), 4.38 (g,
2 H), 1.38 (. 3 H).

(/)] 2,4,5-Trifluoro-3-methoxybenzoic acid ethyl ester
F CO, Lt

OMce
_ A solution of 2,4,5-trilluoro-3-methoxybenzoic acid (2.513 g,
12.19 mmol) in dichloromcthane (50 ml.) at 0°C is treated with oxalyl chloride
(5.4 mL., 61.9 mmol) followed by N, N-dimncibyllormamide (4 drops). The mixture
is stirmed at 0°C for 5 minutes and then at room temperature for 2.5 hours. The
mixiure is concentrated Lo near dryness and then co-evaporated from benzene. The
resulting acid chloride is diluted W’ilil dichloromethane (50 mL), cooled to 0°C,
and then anhydrous cthanol (7.30 mL, 124 mmol) is added dropwise. The
resulting solution is stirred al roum temperature for 4.5 hours, poured into
saturated NalICO3 solution, and extracted with dichloromethane. The combined
organic extracts arc washed with brine, dricd over NapSOjy, filtered, and
concentrated under vacuum to alTord the title compound as a light yellow liquid
(2.82 g). 1t NMR (CDCl3): § 7.47 (dud, § 11), 4.39 (q, 2 H), 4.05 (s, 3 11), 1.40 (1,
3 H).
®) 2,3,4-Trifluorobenzoic acid ethyl ester
CO,Et

To a solution of 2,3,4-trilluorobenzoic acid (10.85 g, 61.6 mmol) in
dichloromethane (100 mL) is added oxalyl chloride (13.5 mL, 154 mmol) and
N,N-dimelhyl'l'onnnmide (3 drops). Alter 45 minutes, the reaction mixture is

concentrated under vacuum. The resulting residue is dissolved in dichloromethane

53
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(100 mL) and to this solution is added cthanol (18 mL, 310 mmol). Afler
30 minutes. the reaction mixture is diluted with dichleromethane and washed with

saturaicd NakHCO3. water, and brine. ‘the organic layer is dried over MgSOy,
filtcred, and the filtrate is concentrated to afTord the title compound as an oil
(12.23 g). 1H NMR (CDCl3): 8 7.93-7.67 (m, | H), 7.09-6.96 (m. | 11}, 4.39 (g,
2 H), 1.40 (t. 3 H).

()  2,3,4-Trifluoro-5-methoxybenzoic acid ethyl ester

O

MeO OEt

F F
F
A solution ol 2,3 4-riflluore-5-mcthoxybenzoic acid (Hayushi et al,, Bull.

Chem. Suc. Jap.. 1972;45(9):2909-2914, 3.443 g, 16.7 mmol) in dichloromcthane
(100 mL) at 0°C is trealed with oxnlsrl chloride (7 mL., 80 mmol) followed by

N N-dimethylformamide (4 drops). ‘e mixture is stirred at room temperature for
3.5 hours, concentraled Lo near dryness, and co-cvupofaled with benzene. The acid
chloride is then diluled with dichloromethane, cooled to (0°C, and treated with
absolutc cthanol (10 mL, 170 mmol). 'The resulting solution is stirred al room
temperature for 2{) hours, poured into saturated NaHCO4 solution, and cxtracted
with dichloromethane. The organic extructs are washed with brine, dricd over

Nu3S80y4, filtered, and concentrated under vacuum (o atTord the tille compound
(3.785 g). H NMR (200 MHz, €DCI3): 5 7.36-7.29 (m, 1H), 4.42 (g, 2H), 3.93
(s, 3H), 1.44 (1, 311).

(/] 2,4,5-Trifluora-3-methylbenzoic acid ethyl ester

o]

F
OEt

Me
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A solution ol 3-methyl-2.4,5-trifluorobenzoic acid (Shimizu T., Asai T,
Kumai S., Jpn. Kokai Tokkyo Koho (1997) Japancsce Appl. JP 95-219069, 4.3 g,
22.6 mmol) in di-chloromclhunc (100 mL.) at 0°C is treatled with oxalyl chloride
(42,33 mmolflbllowed by N.N-dimethylformamide (2 drops). The mixture is
stirred at room temperature for 3 hours, concentrated and dried in vacuo. The acid
chloride is diluted with dichloromethane, cooled Lo 0°.C. and treated with absolute
ethanol (10 mL., 170 mmol). The resulting solulion is stirred al room temperature

for 20 hours, poured into saturnled NalHCQ43 solution and extracted with

dichloromethane. The organic extracts arc washed with brine, dricd over NuSO4,

filtcred, and concentrated under vacuum to afTord the title compound (3.8 g). 1H
NMR (200 MHz. CDCl3): 8 7.67-7.26 (. 111), 4.44 (y, 2H). 2.27 (dd. 31), 1.42

(4, 3H).

a) 3-(Benzyloxyiminomethyl)-2,4,5-trifluorobenzoic acid ethyl ester

0
F OEt _
F F
-~
N
OBn

2.4,5-Trilluoro-3-formylbenzoic acid (Lloriuchi N., Yonczawa T.,
Chiba K., Yoshida I, PCT Int.Appl. {1999] WO 97-1P2918), (5.70 g.
27.9 mmol), tricthylamine (11 mL, 785.9 mmol), O-benzylhydroxylamine
hydrochloride (4.47 g, 28.0 mmol) and anhydrous tctrahydroluran (150 mL) arc
stirred at room temperature for 50 hours. The mixture is poured inlo brine and the
pll adjusted 10 5.5-6.0 using 1.0 M hydrochloric acid. The mixture is extructed

with ethyl acctate. The organic phase is dried over Na3804_filtered, and

concentrated in vacuo to provide 3-(benzyloxyiminomethyl)-2,4,5-

trifluorobenzoic acid (8.63 g), which is used without further purification.
IH NMR (200 MHz, CDCl3): 6 9.82-9.18 (bs, 1H), 8.24 (s, 1H), 7.94-7.68 (m,
1H), 7.55-7.23 (m, 5H), 5.23 (d, 2H). MS (LI, M-1) m/z 308.
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3-(Benzyloxyiminomethyl)-2 4,5-triflluorobenzoic acid (0.117 g,

0.378 mmol). 4-dimethylaminopyridine (0.023 g, 0.189 mmal), anhydrous cthanol
(0.030 ml., 0.517 mmol) arc mixed in dichloromethane (6 mL). cooled to 0°C, and
treated with 1-cthyl-3-(3-dimecthylaminopropyl)carbodiimide hydrochloride
(0.082 g, 0.427 mmol). After 2 hours at 0°C and room temperature for 21 hours,
the solvents arc evaporated. The residue is dissolved in chloroform, washed with
saturated NaHCO7 and brine, dricd over NapSOy, filtered, and concentrated

in vacuo. Purification by chromalography (1:8 cthyl acelale/hexanes) provided the

title compound (0.068 g). |H NMR (200 MHz, CDCl3): 8 8.27 (s, 1H), 7.87-7.66
(m, 1H), 7.49-7.28 (m, 5H), 5.27 (s, 2H), 4.48-4.29 (q, 211), 1.46-1.31 (1, 3H).

EXAMPLI: 2
Synthesis of 4-Heterocyclic Benzoates

General Procedure

A mixture of 4-lTuoro substituted benzoic acid ester (1 eq.), substituted
pyrrolidine (1.3-2.5 eq.), and tricthylamine (2-10 <.)-in N.N-dimethylacctainide
or acclonitrile is heated W 50°C-100°C for 15 0 60 hours. The solution is then
concentrated 10 near dryness, poured into saturated NaHCO3 solution, and
extracled with cthyl acetale. The combined organic cxtracts are washed with
brine, dricd over Nax504, liliered, and concentrated in vacuo. The resulting
residue is purified by column chrorﬁulogmphy (cthyl acctate/hexanes) to afford

4-pyrrolidiny! substituted benzoic acid esters.

(a) 4-/(S)-3-tert-Butoxycarbonylaminopyrrolidin- 1-yl]-2,3,5-trifluorobenzoic

acid ethyl ester

1-BuO
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A solution of 2,3.4.5-lctrafluorobenzoic acid ethyl ester (Uxample 1a.
4,03 g. 18.1 mmol), (S)-pyrrolidin-3-ylearbamic acid rers-butyl ester (4.02 g,
21.6 mmol) (Sanchez J.P., Domagala ).M., Heifetz C.L., Pricbe 8.R., Sesnie J.A.,
Trehan A.K., J. Med. Chem., 1992;35(10):1764-1773), and tricthylamine
(18.0 mL. 129 mmol) in acclonitrile (50 mL) is heated at 50°C under a nitrogen
atmosphere for 4.5 hours. The yellow solution is concentrated in vacuo and
poured into a saturated Nal ICO3 solution. The mixture is then extructed with
chloroform, and the combined organic extracts arc washed with brine, dricd with
N804, filtered, and concentrated in vacuo. The resulling residue is then purified
by fash column chromatography (1:7 cthyl acetatc/hexanes) to aiTord the title
compound (5.24 g). |H NMR (€DCl3): § 7.35 (ddd, 1H), 4.70-4.65 (bs, 1H),
4.42-4.20 (m, 311), 3.90-3.62 (m, 311), 3.58-3.42 (m, | H), 2.28-2.03 (m, 1H),
1.99-1.80 (m, 1H), 1.46 (s, 9H), 1.37 (1., 3H).

(h) 4-[(8)-3-tert-Butoxycarbonylaminopyrrolidin-1-pi]-2,3,6-trifluorobenzoic
acid ethyl ester

COyfit

0

A solution of 2,3,4,6-tetralluorobenzoic acid cthyl ester (Example 1b,
5.1 g, 22.9 mmol), tricthylamine (22 mL. 157 mmol), and (S)-pyrrolidin-3-
ylcarbamic acid tert-butyi ester (5.2 g, 27.9 mmol) in acclonitrile (60 mL) is
stirred at room temperature for 64 hours. The mixture is concentrated in vacuo and

the residue dissolved in chloroform, washed with NaHCO3 and then brine, dried
over NapS80g, filtered, and concentrated under vacuum to aflord a solid. The solid
is purified by column chromatography (1:1:7 cthy! accimte/chloroform/hexanes) to
afford the title-compound (6.21 g). [H NMR (CDCI3): 5 6.07 (ddd, 1H),
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4.78-4.63 (b, 1H), 4.49-4.22 (in, 3H), 3.80-3.68 (m, 1H), 3.66-3.28 (in, 3H),
2.33-2.13 (m, 1H), 2.04-1.83 (i, LLI), 1.45 (s, 911), 1.36 (¢, IH).

(c) 4-[(S)-3—tert-Butoxycarbonylaminopyrrolidin-1-yl|-3-chioro-2,5-
difluorobenzoic acid etiy! ester

r CO, kit
HN-...CT ; F
\< Cl
0

To a solution of 3-chloro-2.4,5-trifluorobenzoic acid ethyl ester
(Example lc, 5.50 g, 23.05 mmol) in acelonilrile (25 mL) is added triethylamine
(6.43 mL. 46.1 mmol) and (S)-pyrrolidin-3-ylcarbamic acid feri-butyl ester

t-Bu0

(4.72 g, 25.4 mmol). Alicr 48 hours, the mixture is diluted with elhyl acetate and
washed with saturated NaHCO3. waler. and brine. The organic layer is dried over

MgSO04, filticred, and the filirate is concentruted to afford the titiec compound
(9.34 g). MS CI: n/z 405 (MITH),

(d)  4-|(S)-3-(1ert-Butoxycarbonylamino)pyrrolidin-1-yi}-2,3,5,6-

tetrafinorobenzoic acid benzyl ester

HNr----CT ¥
l—Bu0\< F

O
A solution of 2,3,4,5,6-pentafluorobenzoic acid benzyl ester (Example 1d.
8.05 g, 26.6 mmol), tricthylamine (26 mL, 186 mmol), and (S)-pyrrolidin-3-yl-
carbamic acid sert-butyl cster (5.6 g, 30 mmol) in acctonitrile (150 mL) is stirred
at room temperature for 24 hours. The solvent is removed under vacuum and the
residue dissolved in chioroform, washcd with NaHCO3 and then brine, dried over

NapS0y, filtered, and concentrated in vacuo to alford a solid. The solid is then

purified by column chromatography (1:1:6 ethyl acetate/chlorolorm/hexancs) to
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yield the titlc compound as a solid (7.92 g). |H NMR (CDCI3): § 7.48-7.30 (m,
5H), 5.35 (s, 2H), 4.774.50 (m, 1), 4.374.19 (m. 1H). 4.01-3.63 (m, 3H),
3.59-3.46 (m, 1H), 2.29-2.09 (m, 1H). 2.01-1.82 (m, 1H), 1.45 (s, 9H).

(e 4-(Pyrrolidin-1-yl)-2,5-difluorobenzoic acid ethyl ester

To a solution of 2.4,5-1rifluorobenzoic acid ethyl ester (Example le,
4.32 g, 21.2 mmol) in acclonitrile (iS m-L) is added triethylaminc (5.9 mL,

42.3 mmol) and pyrrolidine (2.2 mL, 25.4 mmol). Aficr 24 hours, the reaction
mixture is diluied with cthyl acctate and washed with saturated NuHCO3, waler,

and brine. The organic luyer is dried over MgS04. fillered, and the filtrate is
concentrated (o afford the title compound as an oil (5.25 g). MS Cl: m/z 256
(MHY),
a0 4-/3-(tert-Butoxycarbonylamino)pyrrolidin-1-yl]-2,5-difluoro-3-
methoxybenzoic acid ethyl ester
) F CO,Et

HN\C{N I
t-Bu0\< OMe

o
A solution of 2,4.5-trifluoro-3-methoxybenzoic acid ethyl ester
(Example 1f, 2.821 g, 12.05 mmol), pyrrolidin-3-ylcarbamic ucid fers-butyl ester
(3.310 p, 17.77 mmol), and tricthylamine (9.13 p, 12.6 mL, 90.23 mmol) in
acelonitrile (50 mL) is heated at 40°C under nitrogen for 2 duys. The yellow
solution is concentrated to ncar dryness and poured into saturotcd NaHCO3
solution and extracied with dichloromethune. The combined organic extracts are

washed with brine, dried over NajS0y, filtered, and concentrated under vacuum.

The resulting residue is purilied by [lash column chromatography



10

15

20

-92-

(1:7 ethyl acetate/hexanes) 1o aflord the title compound as a yellow solid
(3.743 g). MS EI: m/z 401 (MH™).
(® 4-[3~tert-Butoxycarbonylaminopyrrolidin-1-yi]-3-chloro-2,5-

difiuorobenzoic acid ethyl ester
I’ CO,

I{NO F
:-Buo~< Cl

0
To a solution of 3-chloro-2,4,5-trifluorobenzoic acid ethy! ester
(Example Ic, 5.50 g, 23.05 mm-ol) in acetonitrile (25 mL) is added triethylamine
(6.43 mL, 46.1 mmol) and pyrrolidin-3-ylcarbamic acid tert-butyl ester (4.72 g,
25.4 mmol). After 48 hours, the mixture is diluted with ethyl acetate and washed
with saturated NaHCO3, water, and brine. The organic laycr is dried over MgSOg,

filtered, and the [iltrate is concentrated to afford the title compound (9.2 g). MS
Cl: m/z 405 (MH™). '

(h)  4-[3-(tert-Butoxycarbonylamino)pyrrolidin-1-yi[-2,3-difluorvbenzovic

CO,EL
l-lN~<:T | ¥
\< F
o .

A solution of 2,3,4-trifluorobenzoic acid cthyl cster (Example g, 3.70 g,
18.1 mmol), pyrrolidin-3-ylcarbamic acid feri-butyl ester (4.02 g, 21.6 mmol), and
triethylamine (18.0 mL, 129 mmol) in acctonitrile (50 mL) is heated at 50°C

acid ethyl ester

-BuQ

under nitrogen atmosphere {or 4.5 hours. The solution is concentrated in vacuo

and poured into a saturated NaHCO3 solution. The mixture is then extracted with

chloroform, and the combined organic extracts are washed with brine, dried with

NapS0y4, filtered, and the mixture concentrated in vacuo. The resulting residuc is
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then purified by coluimn chromatography (1:7 ethyl acetate/hexanes) 1o aflord the
title compound (4.70 g). |H NMR (CDCl3): 5 7.59-7.49 (m, 1H). 6.35-6.26 (in,

IH), 4.88-4.84 (bd, 1H), 4.39-4.28 (m, 3H), 3.81-3.50 (m, 3H), 3.48-3.34 (m, 1H),
2.32-2.15 (m, 1H), 2.02-1.76 (m, 1), 1.45 (s, 9H), 1.40 (1, 3H).

() 4-(3-tert-Butaxycarbonylaminopyrrolidin-1-yl)-2,5-difluorobenzoic acid
F ﬁCOO Et
Q F

BOCHN

ethyl ester

To a solution of 2,4,5-trifluorobenzoic acid ethyl ester (Example 1c,
14.8 g, 72.4 mmol) in acctonitrile (225 mL) is added tricthylamine (65 mL,
466 mmol) and pyrrolidin-3-ylcarbamic acid teri-butyl ester (16.07 g, 86.2 mmol).
Afler 45 hours, the reaction mixture is diluted with ethyl acetate and washed with
saturated NaHCQ3, waler, and brine. The orpanic layer is dried over MgSO4.

filtered, and the filtrate is concentrated to afford an oil. ‘The resulting residue is
purified by flash chromatography (1:5 ethyl acetate/hexanes) to aflord the tille
compound. MS (ES, M+1) m/z 371, mp 98-100°C.

The following compounds are synthesizcd according to general procedures
described in Examples 2a-i above. )

(k)  4-(3-terr-Butoxycarbonylaminopyrrolidin-1-yl)-2,5-difluoro-3-
methylbenzoic acid ethyl ester (MS ES, MH*) m/z 385) using 2,4,5-trifluoro-3-
methylbenzoic acid ethyl ester (Example 1i) and pyrrolidin-3-ylcarbamic acid
tert-butyl ester.

()] 4-|3-(tert-Butoxycarbonylaminomethyl)pyrrolidin-1-yl]-2,5-
difluoro-3-methylbenzoic acid ethyl ester (MS ES, MH*) m/z 399) using 2,4,5-
trifluoro-3-methylbenzoic acid cthyl ¢ster (Example 1i) and 3-(tert-
butoxycarbonylaminomethyl)pyrrolidine (Rogers D.IH., Saunders J., Williams J.P.,
DE 19955794).
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(m)  4-(3-tert-Buloxycarbonylaminopyrrolidin-1-yl}-2 3-difluoro-5-
methoxybenzoic acid cthyl ester (MS ES, MHY) /= 401) using 2.3,4-trifluorv-5-
methoxybenzoic acid ethyl ester (Examplc 1h) and pyrrolidin-3-ylcarbamic acid
tert-butyl cster, .

(n)  4-[3-(tert-Butoxycarbonylaminomcthyl)pymrolidin-1-yl]-2.5-
difluoro-3-methoxybenzoic acid cthyl ester (MS ES, MH™Y) m/z 415) using
2,4,5-trifluoro-3-methoxybenzoic acid cthyl ester (Example 11) and 3-(teri-
butoxycarbonylaminomethyl)pyrrolidine (Rogers D.H., Saundcrs J.. Williams 1.1,
DE 19955794).

(o)  4-(3-tert-Butoxycarbonylaminopyrrolidin-1-yl)-3-ethoxy-2,5-
difluorobenzoic acid ethyl ester. (| H NMR (200 MHz, CDCl3): 8 7.31 (dd, LH),
4.71 (bs, 1H1), 4.34-3.4 (m, 911), 2.23-1.81 (m, 2H), I.4; (s. 9H), 1.37 (1, 3H), 1.33
(t, 3H); (MS ES. MHY) im/z 415.) using 3-ethoxy-2,5-difluorobenzoic acid cthyl
ester (Sanchez J.P., Gogliolti R.D., Domagala J.M., Gracheck S.J., Huband M.D.,
Sesnie J.A., Cohen M.A., Shapiro M.A., J. Med Chem., 1995;38(22):4478-4487) .
and pyrrolidin-3-ylcarbamic acid fers-bulyl esier. -

(p) 3-(Benzyloxyiminomethyl)-4-(3-rert-
butoxycnrbonyInminopyrrulidiu:I-yl)-2,5-dilluor0bcnmic acid ethyl ester (MS
ES, MH™1) m/z 504) using 3-(bc|IzyI:oxyiminomclhyl)—2,4,S-lriﬂuorubenzoic acid
ethyl ester (Example Ij) and pyrrolidin-3-ylcurbamic acid fers-buty! cster.

(@)  3-Chloro-2,5-difluoro-4-(3-j1,2,3|-triazol-1-ylpyrrolidin-1-
yD)benzoic acid ethyl ester (!H NMR (200 Mi Iz, CDCl3): 8 7.79 (s, 1H), 7.65 (s,

LEH), 7.41-7.51 (m, 1 H), 5.40-5.30 (m, 111), 4.34-4.24 (q, 211), 4.13-3.45 (m, 4H),
2.65-2.50 (m, 1H), 2.43-2.28 (m, 1H), 1.34-1.27 (1. 3H])) using 3-chloro-
2,4,5-trifluorobenzoic acid cthyl ester (Example 1c) and 1-pyrrolidin-3-yl-1H-
[1,2,3]triazole (Singh R., Singh 1.P., Thomas G., Singh M.P., Micetich R.G.,
Fahti-Afshar R., Doerksen T.R., PCT Int. Appl., 1992, WO 9210492 Al).
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EXAMPLE 3
Synthesis of 2-Substituted-Amino Benzoates

Gencral I’mccdur-c

A solution of 4-(pyrrolidin-1-yl)-2-fluorobenzoic ucid cthyl esters
(Example 2) and cyclopropylamine (10-15 eq.) in dimethyl sulfoxide and
tricthylamine (2-5 eq.) is heated in a scaled glass tube for 3 duys at 140°C.
Compressed air is blown into the mixture to remove cxcess cyclopropylamine.
The resulting solution is concentrated under vacuum and purified by column
chromatography (ethyl acetale/hcxanes) to aflord 4-(substituted pyrrolidin-1-yl)-

2-cyclopropylumino-benzoic acid csters.
»

(a) 4-/(S)-3tert-Butoxycarbonylaminopyrrolidin-1-ylj-2-cyclopropylamino-
3,5-difluorobenzoic acid ethyl ester

F CO,E1

t-liuo\sz'Clil F Z“

0

A solution of 4-((8)-3-(tert-butoxycarbonylamino)pyrrolidin-1-yl}-2,3,5-
trifluvorobenzoic acid ethyl ester (Example 2a, 1.95 g, 5.01 mmol) and
cyclopropylemine (14.0 mL, 201 inmol) in dimethy! sulfoxide (5 mL) is heated in
a scaled glass tube {or 44.5 hours at 100°C. Compressed air is blown into the
black solution to remove excess cyclopropylamine. The solution is concentruted
under high vacuum and purificd by ash column chromatography (1:9 cthyl
acetate/hexanes) to afford the title compound (1.77 g). 11 NMR (CDCl3):"

87.32 (dd, [H), 4.81:4.67 (bs, 1H), 4.354.16 (m, 3H). 3.95-3.40 (m, 4H),
2.92-2.80 (in, 1H), 2.25-2.08 (m, 1), 1.97-1.77 (m, 1H), 1.46 (s, 9H1), 1.34 (1,
3H), 0.72-0.63 (m, 2H), 0.57-0.49 (m, 2H).
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(b) 4-[(S)-3-tert-Butoxycarbonylaminopyrrolidin-1-yl})-2-cyclopropylamino-
3,6-difluorobenzoic acid ethyl ester

A solution of 4-[(S)-3-(rers-butoxycarbonylamino)pyrrolidin- 1-yl]-2,3,6-

i-BuO

5 trifluorobenzoic acid cthyl ester (Example 2b. 5.4 g, 13.9 mmol),
cyclopropylamine (40 mL, 577 mu.lol). and dimethyl sulfoxide (28 mL) in a sealed
glass tube is heated at 100°C for 27 hours. The excess amine is removed by
blowing in compressed uir before the solution is concentrated under high vacuum.
The residuc is then purified by column chromatography (1:1:8 ethyl acetate/

10 chloroform/hexanes) to aflord the title compound §4.80 g). |H NMR (CDCl3):
5 7.42 (bs, 1H), 5.69 (ddd, 1H), 4.76-4.61 (in, 114). 4.37-4.19 (m, 3H),
3.81-3.66 (m, 1H), 3.65-3.43 (in, 2H), 3.39-3.28 (m, I 1), 2.98-2.82 (i, 1H),
2.30-2.09 (m, 1H), 1.98-1.82 (m, [ H), 1.45 (s, 911), 1.34 (1, 3H), 0.72-0.68 (m,
2H), 0.67-0.44 (m, 21).

15 (c) 4-/(S)-3-tert-Butaxycarbonylaminopyrrolidin-1-ylj-3-chloro-2-
cyclopropylamino-5-fluorobenzoic acid ethyl ester

F CO, it

HNew. Cr,q ; :NH

l-BI.IO\{ T Ci A
(o]

A solution of 4-|(S)-3-{er1-butoxycarbonylamino)pyrrolidin-1-y]-3-
chloro-2,5-difluorobenzoic acid ethyl ester (Example 2¢, 9.34 g, 23.1 mmol),
20 cyclopropylamine (16 mL, 228 mmol), and dimethyl sulfoxide (30 mL) is heated
in a sealed tube at 110°C for 3 days. After cooling to room temperature, the

reaction mixture is diluted with ethyl acelate and washed with saturated NaHCO3,

<42
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waler, and brine. The organic layer is dried over MgSOj. filtered, and the filtrate

is concentrated to afford a brown residue. The residue is then purified via flash
column chromnlc;gmphy (I:1 ell_lyl acetate/hcxanes) to afford the title compound
(4.41 g). MS CI: m/z 442 (MH™),

{d) 4-[(S)-3-tert-Butoxycarbonylaminopyrrolidin-1-yi|-2-cyclopropylamino-
3,5,6-trifluorobenzaic acid benzyl ester

F CO,Bz
l-lN----@ NH
1-Buo~< F A

(o]

A solution of 4-[(S)-3-(teri-butoxycarbonylamino)pyrrolidin-1-yl]-
2,3,5,6-1etrafluorobenzoic acid benzyl ester (Example 2d, 2.5 g, 5.3 mmol),
cyclopropylaminc (40 mL, 577 mmol), and dimethy] sulfoxide (20 mL) in a sealed
gluss tube is heated at 80°C for 24 hours. The excess amine is removed by
blowing in compressed air, and the solution is then concentrated under high

vacuum. The residue is purificd by column chromatography (1:1:7 ethyl acctate/

chloroform/hexancs) to aflord the title compound as a solid (2.31 g). lH NMR
(CDCl3): & 7.47-7.27 (m, 5H), 7.12 (bs, 1H), 5.30 (s, 2H), 4.78-4.62 (m, 1H),

4.35-4.17 (m, 1H), 3.96-3.56 (m, 3H), 3.54-3.39 (m, 1H), 2.91-2.73 (m, 1H),
2.24-2.02 (m, 1H), 1.96-1.77 (m, 1H), 1.45 (s, 911), 0.69-0.56 (in, 2H),
0.53-0.40 (in, 2H).

(e) 2-Cyclopropylumino-5-fluvro—4-pyrrolindin-i-ylhenzoic acid ethyl ester
' F CO,Et
G“: : i"
4~(Pyrrolidin-1-yl)-2,5-difluorobenzoic acid ethyl ester (Example 2c,
5.25 g, 20.6 mmol) and cyclopropylamine (30 mL, 428 mmol) are stirred in
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dimethy! sulloxide (30 mL) at 110°C for 3 days in a scaled tube. Aller cooling to
room lemperature, the reaction mixture is diluted with cthyl acetate and washed
with saturated NaHCO3, water, and brine. "The organic layer is dried over MgSO4,
filtered, and the filtratc concentrated to afford a brown residue. The residue is
purified via Mash column chromatography (1:9 hexanes/dichloromethane) 1o
afTord the titlc compound as a solid (5.39 g). MS CI: m/z 293 (MHH).

/)] 4-[3-(ter1-Butoxycarbonylamino)pyrrolidin-1-yl]-5-fluoro-2-

isopropylaminobenzoic acid etliyl ester

F,‘ : .,-COZEt
HN@ NH
l—BuO‘-( /I\

0
4-[3-(ter+-Butoxycarbonylamino)-pyrrolidin-1-yl]-2,5-difluorobenzoic acid
ethyl ester (Example 2j, 5.4 g, 13.9 mmol), isopropylamine (40 inL, 469 mmol),
and dimcthyl sulfoxide (25 mL) arc heated at 100°C for 4 days in a sealed glass
tube. The exccss amine is removed by blowing in compressed air. ‘The residue is
filtered and concentrated under vacuum to a thick oil. Purification by column

chromatography (1:1:7 cthyl acetaie/chloroform/hexancs) to provide the title

compound as a solid (1.6 g). MS: m/z 410 (MIIY).

®)  4-[(S)-3-(tert-butoxycarbonylamino)pyrrolidin-1-yl}-2-sec-butylamino-3-
chloro-5-fluocrobenzoic ucid ethyl ester

F COzEl

HN\.CT NH
I-Bu0\< Cl /l\/

0
4-[(S)-3«(tert-Butoxycarbonylamino)pyrrolidin-1-yi]-3-chloro-2,5-
difluorobenzoic.acid ethyl ester (Example 2c, 1.95 g, 4.81 mmol), sec-butylamnine

(30 mL, 296 mmol), and dimethyl sulfoxide (20 mL) are heated in a sealed glass

tube at 110°C for 24 hours. The reaction mixture is evaporated, and purification
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by column chromatogrophy (1:8, ethyl acclate/hexanes) provides the title
compound as a yellow syrup (3.69 g). MS EI: m/z 458 (MH™).
(h)  4-[3-tert-butoxycarbonylamino)pyrrolidin-1-ylj-2-cyclopropylamino-

' 5-fluoro-3-methoxybenzoic acid ethyl ester

HN\CIN: ; :NH
:-Buo~< OMe A
0

A solution of 4-[3-(fert-butoxycarbonylamino)pyrrolidin-1-yl]-2,5-
difluoro-3-methoxybenzoic acid ethyl ester (Example 2f, 3.087 g, 7.71 mmol) and
cyclopropylamine (12.0 mL, 172 mmol) in dimethyl sulfoxide (5 mL) is heated in
a sealed glass tube for 3 days at ] 10°C. Compressed air is blown into the black

10 solution to remove excess cyclopropylamine. The solution is concentrated under
vacuum and purified by flash column chromatography (1:5 ethyl acetate/hexanes)
to afford the title compound as a yellow solid (0.875 g). |H NMR (CDCl3):

57.33 (d, 1H). 7.15 (bs, 1H), 4.78-4.65 (m, 1H), 4.33-4.15 (m, 311), 3.92-3.50 (m,
3H), 3.55 (s, 3H), 3.45-3.34 (i, LH), 3.02-2.89 (m, 1H), 2.28-2.09 (m, 1H),
15 1.93-1.77 (m, 1H), 1.46 (s, 9H), 1.34 (1, 3H), 0.7-0.59 (m, 2H), 0.49-0.42 (m, 2H).

@) 4-[3-tert-Butoxycarbonylamino)pyrrolidin-1-yl|-2-cyclobutylamino-3-
F : ~CO,Et
g

A solution of 4-[3-(¢ert-butoxycarbonylamino)pyrrolidin-1-yl}-2,5-

Jluorobenoic acid ethyl ester

20 difluorobenzoic acid ethyl ester (2j, 3.059 g, 8.26 mmotl) and cyclobutylamine
(15.0 mL, 175 mmol) in dimethyl sulfoxide (20 mL) is heated in a sealed vessel

for 4 days at 110°C. Compressed air is blown into the black solution to remove
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excess cyclobulylamine. The solution is concentrated under vacuum and purified

by flash column chromatography (1:5 ethyl acetate/hexanes) to ailord the title
compound as a yellow solid (1.715 g). LH NMR (CIDCl3): 5 7.67 (bs, 1H),
7.48 (d, 1H), 5.54 (d, 1H). 4.77-4.64 (bs, 1H), 4.38-4.18 (m, 3H), 3.97-3.85 (in,

1H), 3.80-3.42 (m. 3H). 3.41-3.30 (tm, 1H), 2.50-2.32 (m, 2H), 2.28-2.12 (m, 1H),
2.05-1.70 (m, SH), 1.46 (s, 9H), 1.35 (1, 3H).

G 4-[3-(tert-Butoxycarbonylamino)pyrrolidin-1-yl|-2-cyclopropylamino-3-
Jluorobenzoic acid ethyl ester

o7y

A solution of 4-[3-(fers-butoxycarbonylamino)pyrrolidin-1-yl]-2,3-
difluorobenzoic acid cthyl ester (Example 2h, 1.85 g, 5.01 mmol) and
cyclopropylaminc (14.0 mL, 201 mmol) in N, N-dimcthylacelamide (5 mL) is

-BuO

heated in a sealed glass tube for 48 hours at 100°C. The solution is then
concentrated under high vacuum and purilied by column chromatography
(1:9 ethy] acetate/hexanes) to afTord the title compound (1.57 g). |H NMR
(CDCl3): & 7.59 (bs, 1H), 7.57 (dd, 1H), 6.00 (dd, 1H), 4.82-4.68 (bd, 1H),
4.39-4.18 (m, 3H), 3.80-3.49 (m, 3H), 3.41-3.30 (m, 1H), 3.00-2.38 (m, 1H),
2.31-2.11 (m, 1H), 2.00-1.85 (m, 1H), 1.45 (s, 9H), 1.37 (¢, 3H), 0.73-0.50 (m,
4H). '
k) 4-[3-(tert-Butoxycarbonylamino)pyrrolidin-1-yi]-5-chioro-2-
cyclopmpylmﬁin0—3—_ﬂnurabeinzuit: acid ethyl ester

0

c OEt
BocHN~ON N
FA
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A solution of 4-[3<{tert-butoxycarbonylamino)pyrrolidin-1-yl]-5-
chloro-2,3-difluorobenzoic acid ethyl ester (Example 21, 3.75 g, 9.3 mmol) and
cyclopropylamine (14.0 mL, 201 mmol) in N,N-dimethylacetamide (5 mL) is
heated in & sealed glass tube for 48 hours at 100°C. The solution is then

concentrated under high vacuum and purified by column chromatography

(1:9 ethyl acetate/hcxanes) to afford the title compound (2.0 g). 1H NMR
(CDCl3): & 7.64 (d, 1H), 7.56 (bs, 1H). 4.98-4.90 (bd, 111), 4.40-4.20 (m, 3H),

3.78-3.63 (m, 4H). 2.97-2.83 (m, tH), 2.35-2.21 (m, 1H), 1.93-1.81 (m, LH),
1.46 (s, 9H), 1.38 (t, 3H), 0.75-0.61 (m, 2H), 0.57-0.50 (m, 2}).

The following compounds are synthesized according to general procedures
Examples 3a-k described above.

) 4-(3-terr-Butoxycarbonylaminopyrrolidin-1-yl)-2-
cyclopropylamino-5-fluoro-3-methylbenzoic acid ethyl ester ((MS ES, MH1]
m/z 422) using 4-(3-tert-butoxycarbonylaminopyrrolidin-1-yl)-2,5-difluoro-3-
methyl-benzoic acid cthy! ester (Example 2k).

(m) 4-[3-(lcrt-Butoxycarbonylaminomelhylipyrrolidin—1-yl]-2-
cyclopropylamino-5-fluoro-3-methylbenzoic acid ethyl ester. ((MS ES, M+1]
m/z 436) using 4-[3-(tert-butoxycarbonylaminomethyl)-pyrrolidin-1-y1]-2,5-
difluoro-3-methylbenzoic acid ethyl ester (Example 21).

(n)  4-(3-tert-Butoxycarbonylaminopyrrolidin-1-yl)-2-
cyclopropylamino-3-fluoro-5-methoxybenzoic acid cthyl ester. ((MS ES, M+1]
m/z 439) using 4-(3-fert-butoxycarbonylaminopyrrolidin- 1 -y1)-2,3-difluoro-5-
methoxybenzoic acid cthyl ester (Example 2m).

(0)  4-|3-(ter1-Butoxycarbonylaminomethyl)pyrrolidin-1-yl]-2-
cyclopropylamino-s-ﬁuoro-3-:nelho:_cybcnzoic acid ethyl ester ([MS ES, MHY]
m/z 453) using 4-3-(fert-butoxycarbonylaminomethyl)-pyrrolidin-1-yl]-2,5-
difluoro-3-methoxybenzoic acid ethyl ester (Example 2n)

(P)  4-(3-teri-Butoxycarbonylaminopyrrolidin-1-yl)-2-

cyclopropylamino-3-cthoxy-5-fluorobenzoic acid ethyl ester ({MS ES, MH+]
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m/z 452). using 4-(3-fert-buloxycarbonylaminopyrrolidin-1-yl)-3-ethoxy-2,5-
difluorobenzeic acid ethyl esier (Examplce 20).

(@  3-(Benzyloxyiminomethyl)}4-(3-rerr-
buloxycarbonylaminopyrrolidin-1-yl)-2-cyclopropylumine-5-fluorobenzoic acid
ethyl ((MS ES, MH*] m/z 541) using 3-(benzyloxyiminomethyl)-4-(3-reri-
butoxycarbonylaminopyrrolidin-1-yl)-2,5-difluorobenzoic acid cthyl ester
{Example 2p).

(r) 3-Chloro-2-cyclopropylumino-5-Nluoro4-(3-[1.2,3]-triazol-1-yl-
pyrrolidin-1-yD)benzoic acid ethyl ester (/H NMR (200 MHz, CDCl3): § 8.00 (s,
LH), 7.73 (s, 1H), 7.52 (d, 1H), 7.19 (bs, 1H), 5.53-5.39 (m, 1H), 4.36-4.21 (q,
2H), 4.14-4.01 (m, 1H), 3.98-3.83 (m, 1H), 2.71-2.58 (m, 1H), 2.43-2.29 (m, 1H),
1.41-1.28 (1, 3H), 0.73-0.59 (m.-2H), 0.52-0.37 (. 2H)) using 3-chloro-2,5-
difluoro4-(3-{1,2,3])-trinzol-1-yl-pyrrolidin- 1-yl)benzoic acid ethyl ester
(Example 2q)

EXAMPLE 4
Ester Hydrolysis

General Procedure

A solution of 4-(substituted-pyrrolidin-1-yl)-2-cyclopropylaminobenzoic
acid ester (Example 3) and aqueous sodium hydroxide (10-20 eq., 1.0N) in
tetrahydrofuran and methanol is heated ‘l'or 16 to 24 hours at 70°C. The solution is
cooled, diluted with waler, and partially concentrated under vacuum. The resulting
solution is acidified to pH 6 with aqueous 1.0V hydrochloric acid, then the pH is
adjusted to pH 7-8 with 5% NaHCO7 solution and exiracled with ethyl nc.elnlc.
The combined organic cxtracts arc dried over NaaSOy, filtered, and concentrated

in vacuo to afTord 4-(substituted-pyrrofidin-1-yl)}-2-cyclopropylaminobenzoic
acid. '
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(n) 4-/(S)-3-tert-Butoxycarbonylaminopyrrolidin-1-yl]-2-cyclopropylamino-
3,5-difluorobenzoic acid

HN---.<:"‘l NH
I.-BI.IO\< F A

0
A solution of 4-[(S)-3-rert-butoxycarbonylamino)pyrrolidin-1-yl}-2-
5 cyclopropylamino-3,5-dilluorobenzoic acid ethy! ester (Example 3a,1.40 g,
3.29 mmol) and aqueous sodium hydroxide (1.33 ¥, 15.0 mL, 20.0 mmol) in
tetrnhydrofuran (20 mL) and methanol (50 mL) is heated for 3 hours at 50°C. The
solution is cooled, diluted with water, and partially concentrated in vacuc':. The

resulting solution is acidified to pH 6 with nqueous 1NV hydrochloric acid, and then
10 the pH is adjusted to pH 7-8 with 5% NaHCOj and extracted with chloroform.

The combined organic extracts are dried over NapSOy4, filtered, and concentrated .

to give the title compound as a palc ycllow solid (1.31,g). |H NMR (DMSO-dg):

5 12.65 (bs, 1H), 7.48 (bs, 1H), 7.27-7.14 (m, 2H), 4.08-3.92 (m, 1H),
3.85-3.45 (m, 3H), 3.45-3.29 (m, 1H), 2.86-2.74 (m, 1H), 2.10-1.91 (m, 1H),
15 1.89-1.72 (m, 1H), 1.39 (s, 9H), 0.71-0.60 (m, 2H), 0.47-0.38 (m, 2H).

(b)  4-[(S)-3-tert-Butoxycarbonylaminopyrridin-1-yl}-2-cyclopropylamino-
3,6-difluorobenzoic acid

. \26 GN %ozu

1-BuQ

A solution of 4-[(S)-3-ters-butoxycarbonylamino)pyrrolidin-1-yl]-2-

20 cyclopropylamino-3,6-difluorobenzoic acid ethyl ester (Example 3b, 1.45 g,

3.40 mmol) and aqueous sodium hydroxide (1.33¥, 17.0 mL, 22.6 mmol) in
tetrahydrofuran (20 mL) and methanol (50 mL) is heated for 21 hours at 50°C.
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The solution is cooled, diluled with water, and then partially concentrated
in vacuo. The resulting solution is acidified to pl 6 with aqueous 1N hydrochloric
acid, and then the pll is udjusted to pil 7-8 with 5% NallCOy and extracled with

cthyl acetate three times. The combincd organic cxtracts arc dried over NaySOy4.
filtered, and concentrated under vacuum to give the title compound as a pale green
solid (1.33 g). |H NMR (DMSO-dg): 5 7.21 (bd, 111), 5.83 (dd. 1H),

4,12-3.98 (m, 111), 3.75-3.20 (m, 5H), 2,88-2.78 (m, 1H). 2.14-1.96 (m. 1H).
1.90-1.73 (m, 1H), 1.39 (s, 9H), 0.69-0.59 (m, 2H), 0.45-0.36 (m, 2H).

(c)  4-|(S)-3-tert-Butoxycarbonylaminopyrrolidin-1-yl}-3-chloro-2-
cyclopropylaminue-5-finoro-benzoic acid

«Orﬁ

To a solution of 4-|(S)-3-(¢eri-butoxycarbonylamino)pyrrolidin-1-yl]-3-

1-BuO

chloro-2-cyclopropylamino-5-fluorobenzoic acid ethyl ester (Example 3¢, 2.90 g,
6.56 mmol) in methanol (30 ml.) and tetrahydrofuran (30 mL) is added a IN
solution of sodium hydroxide (50 mL). The reaction mixture is stirred at 30°C for
20 hours, cooled to room temperature, and diluted with ethyl acetate. The organic
layer is washed with IN hydrochloric acid, water, and brine. The organic layer is
dried over MgSOg4, filtered, and filirate concentrated to the title compound as a

solid (2.74 g). MS CI: m/z 414 (MHT).
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(d) 4-J(S)-3-tert-Butoxycarbonylaminopyrrolidin-1-yl]-2-cycloprepylamino-

3.5,6-trifluorobenzoic acid

i COZI-I

HN"'"G NIL
l-Bu0\< i A

0

A solution of benzy| 4-{(S)-3-(rer1-buloxycarbonylamino)pyrrolidin-1-yl |-
2-cyclopropylamino-3,5,6-trifluorobenzoate (Example 3d, 3.68 g, 7.31 mmol),
1.0 M NaOH (75 mL), methanol (50 mL), and tetruhydrofuran (50 mL) is heated
at 50°C for 24 hours. The mixturc is partially concentrated under vacuum and then
extracted with dichloromethane. The aqueous phase is brought to pH 7.5 using
1.0 M HCI and extracted with cthy] acetate. The combined ethyl acetate extracts
are dried over Na3S0Oy, liltcred, and concentrated under vacuum to aflord 4-[(S)-
3-tert-buloxycarbonylamino-pyrridin-1-yl}-2-cyclopropylamino-3,5,6-tri{luoro-
benzoic acid as a solid (2.9 g). This maicrial is used without further purification.
TH NMR (DMSO-dg): 8 7.19 (bd, 111), 4.12-3.95 (m, 1H), 3.83-3.52 (m, 3H),
3.48-3.33 (m, 1H), 2.83-2.69 (m, 1H), 2.10-1.94 {m, 111), 1.89-1.72 (m, 1H),
1.49 (s, 9H), 0.70-0.56 (m, 2H), 0.44-0.33 (m, 2I1).

(e) 2-Cyclopropylamino-S-fluoro-4-pyrrolidin- 1-plbenzoic acid

F CO5H
C'i': . ‘i"

To a solution of 4-(pyrrolidin-1-yI)-2-cyclopropylamino-5-fluorobenzoic
acid ethy! cster (Example 3¢, 3.10 g, 10.4 mmol) in methanol (50 mL) and
tetrahydrofuran (20 mL) is added 1N solution of sodium hydroxide (35 mL). The

renction mixture is stirred at 80°C for 20 hours, cooled to room temperuture, and

diluted with ethyl acetate. The organic layer is washed with 1N hydrochloric acid,
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water, and brine. The organic layer is dried over MgSQOy4. filiered, and the filtrate
concentrated to afTord the litle compound as a solid (2.47 g). MS Cl: m/z 263
(MH).

1] 4-[3-tert-Butoxycarbonplamino)pyrrolidin- 1-yl}-5-fluoro-2-

L

0
A solution of 4-[3-(rert-butoxycarbonylamino)pyrrolidin- 1-yl]-5-fluoro-2-

isopropylaminobenzaoic acid

isopropylaminobenzoic acid ethyl cster (Exumple 3f, 1.5 g, 3.40 mmol), aqueous
1 M sodium hydroxide (50 mL), lciruhydrofuran (40 mL), and methunol (40 mL)
are heated for 25 hours at 70°C. The solution is cooled, diluted with water, and
then partially concentrated. The resulting solution is acidificd to pH 7-8 with
aqueous 1.0 M hydrochloric acid und extracted with cthy! acetate. The combined

organic extracis are dricd over NapSQg, filtered, und concentrated under vacuum
lo give the title compound as a solid (1.25 g). MS El: m/z 380 (M™).
(g)  4-[3-(tert-Butoxycarbonylamino)pyrolidin-I-yl]-2-sec-butylamino-
3-chloro-5-fluorobenzoic acid
F CO,H

IING NH
1-Bu0\< Cl /'\/
' )
A solution of 4-[3-tert-butoxycarbonylamino)pyrrolidin-1-yl]-2-sec-
butylamino-3-chloro-5-fluorobenzoic acid ethyl csicr (Example 3g, 3.57 g,
7.79 mmol), | .ON sodium hydroxide (50 mL), and methanol (80 mL) are heated at
80°C [or 16.5 hours. The mixture is partially evaporated, diluted with water

(150 mL), and the p} adjusted to 7.0-8.0 using 1.0 M hydrochloric acid. The
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mixture is extracted with ethyl acetate, dried over NapS04, and concentrated
under vacuum to give the title compound as an ofl-white solid (3.26 g) which is
used without further purification. MS El: av/z 430 (M™).

()  4-[3-tert-Butoxycarbonylaminopyrrolidin-1-yl]-2-cyclopropylamino-5-

JTuoro-3-methaxybenzoic acid

HN-CT H
:-Buo~< OMe A

o
A solution of 4-{3-tert-butoxycarbonylamino)pyrrolidin- {-y1}-2-
cyclopropylamino-5-fluoro-3-methoxybenzoic acid ethyl ester (Example 3h,
0.173 g, 0.395 mmol) and agueous sodium hydroxide (1.33¥, 2.0 mL, 2.66 mmol)
in tetrahydrofuran (10 ml.) and methanol (30 mL) is heated for 22 hours a1 70°C.
The solution is cooled, diluted with water, and parially concentrated under
vacuum. The resulling solution is acidified to pH 6 with aqueous 1N hydrochloric
acid, and then the pH is adjusted to pii 7-8 wilh 5% NaHCO3 solution and
cxtracted with ethyl acetate, The combined organic extracts are dried over
NayS0y4, filtercd, and concentrated in vacuo to afTord the title compound as a

yellow solid (0.160 g). | NMR (CDCl3): 5 7.46 (d, 1H), 4.80-4.69 (bs, 1H),

4.33-4.18 (m, 1H), 3.90-3.45 (m, 3H), 3.62 (s, 3H), 3.43-3.32 (m, 1H),
2.91-2.80 (m, 1H), 2.28-2.10 (m, 1H), 1.96-1.78 (i, 1H), 1.46 (s, 9H),
0.63-0.52 (m, 4H).

(i) 4-[3-tert-Butoxycarbonylamino)pyrrolidin-1-yl]-2-cyclobutylamino-5-

NH

JInorobenzoic acid
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A solution of 4-|3-tert-butoxycarbonylamino)pyrrolidin- 1 -yl]-2-
cyclobutylamino-5-fluorobenzoic acid cthyl ester (Example 3i, 1.51 g, 3.58 mmol)
and aqueous sodium hydroxide..(l 33N, 20.0 mL, 26.6 mmol) in tetrahydrofuran
(15 mL) and methanol (40 ml.) is refluxed for 19 hours. The solution is cooled,
diluted with water, and partially concentrated under vacuum. The resulting
solution is acidified to pH 6 with aqueous 1.0N hydrochloric ucid, and then the pH
is adjusted to pH 7-8 with 5% Nal ICO3 solution and extracted with ethyl acelate.
The combined organic exiracts are dricd over NapSOy4, filicred, and concentrated

under vacuum to afTord the titlc compound as a yellow solid (1.353 g). MS LI:
nv/z 394 (MHY).

1]} 4-[3-(tert-Butoxycarbonylamino)pyrrolidin-1-yl[-2-cyclopropylamino-

3-fluorobenzoic acid
CO,H
HN @N NH
t-B u0\< F - A
0

A solution of 4-]3-(terr-butoxycarbonylamino)pyrrolidin-1-yl]-2-
cyclopropylamino-3-[luorobenzoic acid ethyl ester (Example 3j, 1.34 g,
3.29 mmol) and aqucous sodjumn hydroxide (2N, 20 mL) in tetrahydrofuran
(20 mL) and methanol (20 mL) is reftuxed ﬁ:;r 1 hour. The solution is partially
concentrated in vacuo, then acidified to pH 6 and extracted with chloroform. The

combined organic cxtructs are dried over Na2S04, filtered, and concentrated to

give the title compound (1.40 g). |H NMR (CDCl3): & 7.59 (dd, 1H), 6.06 (dd,

1H), 4.80-4.70 (bd, |H), 4.38-4.22 (m, 1H), 3.79-3.50 (n, 3H), 3.47-3.35 (m, 14,
2.98-2.87 (m, 1H), 2.30-2.14 (m, 1H), 1.97-1.84 (m, 1H), 1.46 (s, 9H), 0.69-0.54
(m, 4H).
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(k) 4-]3-(tert-Butoxycarbonylamino)pyrrolidin-1-yi]-5-ciloro-2-

cyclopropvlamino-3-fluorobenzoic aciil
) Cl Co,ll
[N ‘CT: ; :Nl-l
A
0

A solution of 4-[ 3-(¢ert-butoxycarbonylamino)pyrrolidin- 1 -yl]-5-chloro-

1-BuQ

2-cyclopropylamino-3-fluorobenzoic acid cthyl ester (Example 3k, 2.00 g,
4.50 mmol) and aqueous sodium hydroxide (2.0N, 20 mL) in tetruhydrofuran
(20 mL), and methanol (20 mL) is refluxed for 1 hour. The solution is partiatly
concentrated in vacuo, acidified to pH 6, and extracled with chloroformu. The

combined organic exiracts are dried over NaSQy, lilicred, and concentrated to

give the titlc compound (1.70 g). TH NMR (CDCl3): 8 7.71 (d, 1H),

4.91-4.82 (bd, 1H), 4.40-4.25 (m, 1H), 3.77-3.69 (m, 211), 3.53-3.34 (m, 2H),
3.00-2.88 (im, 1H), 2.24-2.15 (in, 1H), 1.90-1.80 (m, 1H), 1.46 (s, 9H), 0.72-0.54
(m, 4H).

The following compounds arc synthesized according o gencral procedures
of Examples 4a-k. )

()} 4-(3-teri-Butoxycarbonylaminopyrrolidin-1-yi)-2-
cyclopropylsmino-5-ftuoro-3-methylbenzoic acid ((MS ES, MH1] m/z 394.)
using 4-(3-tert-butoxycarbonylaminopyrrolidin-1-yl)-2-cyclopropylamino-5-
fluoro-3-methylbenzoic acid ethyl ester (Example 31).

(m)  4-|3-(feri-Butoxycarbonylaminomethyl)pyrrolidin-1-yi])-2-
cyclopropylamino-5-fluoro-3-methylbenzoic acid ([MS ES, M+1] m/z 408) using
4-[3-(tert-butoxycarbonylaminomethy!)pyrrolidin- 1 -yl}-2-cyclopropylamino-5-
fluoro-3-methylbenzoic acid cthyl ester (Example 3m).

(n)  4-(3-feri-Butoxycarbonylaminopyrrolidin-1-yl)-2-
cyclopropylamino-3-fluoro-5-methoxybenzoic acid (|H NMR (200 MHz,
CDCl3): & 12.50 (bs, 1H), 7.18-7.09 (m, Il-l).-7.07 (d. 1H), 4.07-3.90 (m, 1H),
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3.80-3.50 (i, 2H), 3.66 (s, 311), 3.42-3.29 (m, 2H), 2.88-2.71 (m, 1H), 2.10-1.9]
(m, 1H), 1.86-1.67 (m. 1H). 1.39 (s, 9H), 0.70-0.57 (m. 211), 0.46-0.32 (m. 2H))
using 4-{3-feri-butoxycarbonylaminopyrrolidin-1-yl)-2-cyclopropylamino-3-
fluoro-5-methoxy-benzoic acid ethyl ester (Examplc 3n).

(0) 4-[3-(ter1-Butoxycarbonylaminomethyl)pyrrolidin-1-yl}]-2-
cyclopropylamino-5-fluoro-3-methoxybenzoic acid. ((MS S, M+1] m/z 424)
using 4-[3rert-butoxycarbonylaminomethyl)pyrralidin-1-y1]-2-
cyclopropylamino-5-fluoro-3-methoxybenzoic acid ethyl cster (Example 30)

{p)  4~(3-tert-Butoxycarbonylaminopyrrolidin-1-yl)-2-
cyclopropylurnino-3-cthoxy-S—l:l:uombenmic acid ([MS ES, MH*] m/z 424) using
4-(3-tert-butoxycarbonylaminopyrrolidin- 1 -yl)-2-cyclopropylamino-3-cthoxy-S5-
fluorobenzoic acid ethyl ester (Example 3p).

Q@ 3-(Benzyloxyiminomethyl}-4-(3-rer-
butoxycarbonylaminopyrrolidin-1-yl)-2-cyclopropylamino-5-fluorobenzoic acid
(MS ES: m/z 513 (MIH+]) using 3-(benzyloxyiminomethyl)-4-(3~rery-
butoxycarbonylamino-pyrrolidin-1-yl)-2-cyclopropylamino-5-{uorobenzoic acid
ethyl ester (Example 3q) l )

()] 3-Chloro-2-cyclopropylamino-5-fluoro-4-(3-| 1,2,3-triazol]-1-yl-
pyrrolidin-1-yl)benzoic acid (1H NMR (200 Mz, CDCl3): & 8.50 (bs, 1H), 8.03
(s, 1 H), 7.72 (s, 1H), 7.60 (d, 1 H), 7, 5.54-5.39 (m, 1H), 4.13-3.97 (m, 1H),
3.92-3.85 (m, 1H), 3.68-3.63 (m, 1), 3.54-3.42 (i, 111}, 3.10-3.00 (in, 1H),
2.78-2.60 (m, 111), 2.39-2.33 (m, 1H), 0.70-0.58 (m, 2I), 0.58-0.46 (m, 2H))
using 3-chloro-2-cyclopropylamino-5-fluoro-4-(3-[1,2,3-triazol}-1-yl-pyrrolidin-
I-yl)benzoic acid cthyl ester (Example 3r). -

EXAMPLE 5
Synthesis of N-Substituted Anthranilic Acids

(a) 2-Cyclopropylamino-4,5-difluorebenzoic acid
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To a solution of 4.5-diflluoroanthrunilic acid (1.13 g, 6.53 mmol) in
anhydrous methanol (40 mL) is added molecular sicves (3 A), acetic acid
(3.70 L, 65.3 mmol) and [(1-ethoxycyclopropyl)oxyJtrimethylsilane (5.25 ml.,
26.11 mmol). After 30 minutes, sodium cyanoborohydride (2.08 g. 32.64 mmol) is
udded. and the reaction mixture is heated to reflux. Aller 16 hours, the reaction is
cooled to room temperature, filtered, washed with methanol, and the combined
filtrate concentrated under vacuum to aiTord a viscous cil. The resulting oil is
dissolved in ethyl acctale and washed with 1.0 M hydrochloric acid, water, and
brine. The organic layer is dricd over MgSO4, filtered, and the filtratc is

concentralcd under vacuum to alford as a beige solid (1.32 g). MS CI: m/z 212
(M),

(b) 5-Chioro-2-cyclopropylamino-4-fluorobenzoic acid.

0

Cl oM

F NH

To a solution of 4,5-difluoroanthranilic acid (1.20 g, 6.37 mmol) in
anhydrous methanol (50 mL) i;ndded molccular sieves (3 A), acetic acid
(3.70 mL, 65.3 mmol), and [(1-ethoxycyclopropyl)oxy]trimethylsilanc (5.12 mL,
25.5 mmol). After 30 minutes, sodium cyanoborohydride (2.03 g, 31.9 mmol) is
added, and the reaction mixture is heated lo reflux. Aflter 16 hours, the reaction is
cooled to room temperature, filtered, washed with methanol, and the combined
filtrate concentrated under vacuum to afford a viscous oil. The resulting oil is
dissolved in cthyl acetate and washed with 1.0 M hydrochloric acid, water, and
brine. The organic layer is dried over MgSOy, filtcred, and the filtrate is
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concentrated under vacuum to afTord as a beige solid (1.78 g). MS Cl: m/e 228
(M)
(c) 2-(2,4-Difluoroaniline)-4,5-difluorobenzoic acid

(

OH

F NH

F

Lithium diisopropylamide is gencrated at -5°C by combining
diisopropylamine (7.2 mL, 51 minol) and n-butyllithium (33 mL, 53mmol) in
anhydrous tetrahydrofuran (150 mL) under an inert atmosphere. Afier 0.5 hour,
the solution is cooled to -78°C and 2,4-difluoroaniline (3.46-mL, 34 mmol) is
added and stirred for 2 hours. 2,4,5-Trifluerobenzoic acid (3.0 g, 17 mmol) is
added, and the mixture is subsequently allowed 1o warm to room temperature over
18 hours. A saturated solution of hydrogen chloride/dioxane (10 mL) is added,
and after 1 hour, the mixture is concéntrated to a solid. The solid is dissolved in
chloroform and washed with 1.0 M ﬁydmchlnric acid, watcr, and brine. The
solution is dried, concentruted in vacuo, and purified by column chromatography
(3:1 ethyl acetate/hexancs) to give 2-(2.4-difluoroanilino)-4,5-dilluorobenzoic

acid as a solid (2.18 g). 1H NMR {CI_JCI:;): & 8.95 (bs, 1), 7.80-7.75 (in, 2H),
7.50-6.85 (m, 3H), 6.62-6.40 {m, 1H). MS El: n/z 286 (M*).

(d) 3-Chloro-2-cyclopropylamino-4,5-difIluorobenzoic acid

F
Ol

L X
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In a scaled tube a mixture of 2-bromu-3-chlore-4,5-dilluorobenzoic acid
(Example 20, 7.96 g. 29.3 mmol), cyclopropyl amine (4.20 ml., 58.7 mmol),
polassium acctate (5.77 g, 58.6 mmol), cupric acctalc monohydrate (0.50 g,

2.5 munol), and tricthylumine (4.9 mL, 35.19 mmol) in isopropyl alcohol is stirred
at 80°C. Aller 16 hours, the reaction mixture is concentruled under vacuum. and
the resulting residuc is dissolved in cthyl acetate. The orpanic layer is washed with
1.0 M hydrochloric acid, water, and brinc. The organic layer is dried over

MgSO4 and filtered. The fillrate is concentraicd under vacuum and purificd via

flash column chromatography (5% isopropyl alcohol/1% formic acid/94%
dichloromethanc) to afford the title compound (4.62 g). MS Cl: m/z 248 (MH™).

EXAMPLE 6
Synthesis of Hydrazinecarbaxylic t-Buityl Esters
(a) (2-Cyclopropylamino-4,5-difluorobenzayl)hydrazinecarboxylic acid tert-
butyl ester
0

To a solution of 2-cyclopropylamino-4,5-difluorobenzoic acid (Example 5)
(1.32 g, 6.19 mmol) and teri-butyl carbazate (1.30 g, 9.75 mmol) in
dichloromcthane (30 mL) is added 1 -cthyl-3-(3-dimethylaminopropyl)- -
carbodiimide (1.87 g, 9.75 mmol). After 16 hours, the reaction mixture is diluted
with dichioromethane and washed with saturated NaHCOQ4, water, and brine, The

organic layer is dried over MgSO4 and [iltered. The filtratc is concentrated under
vacuum and purified via flash column chromatography (1:2 ethyl acetate/hcxanes)

to afford N2-(2-cyclopropylamino-4,5-difluorobenzoyl)hydrazinecarboxylic acid

teri-butyl este;' as a solid (1.65 g). MS EL: m/z 328 (M™).
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b))  [2-(24-Difluvroaniline)-4,5-difluorobenzoyifhydrazinecarboxylic acid
tert-hutyl ester

l'-‘

To a solution ol 2-(2,4-difluoroanilino)-4,5-difluorobenzoic acid
(Example 5. 2.18 g, 7.6 mmol) and rert-buty! carbazatc (1.57 g, 11.8 mmol) in
dichloromethane (30 mL) is added 1-cthyl-3-(3-dimethylaminopropyl)-
carbodiimide (2.25 g, 11.77 mmol). Alter stirring for 16 hours at room
temperature, the reaction mixture is diluted with dichloromethanc and then
washed with saturated NaHCO+3, water, and brine. The organic layer is dried over
NaS04, concentrated under vacuum, and puriticd via column chromatography
(1:3 ethy! acetale/hexancs) to alTord [2-(2,4-difluoroanilino)}-4,5-diflucrobenzoyl]-
hydrazinecarboxylic acid ferr-butyl cster as a solid (2.20 g). MS EI: m/z 400 (M),

(c) (3-Chloro-2-cyclopropylamino-4,5-difluorobenzoyl)-hydrazinecarboxylic
acid tert-butyl ester

To a solution of 3-chloro-2-cyclopropylamino-4,5-difluorobenzoic acid
(Examplec 5d, 2.09 g, 8.45 mmol) in dichloromethane (30 mL) is added ters-butyl
carbazate (1.67.g, 12.7 inmol) and 1-ethyl-3-(3-dimcthylaminopropyl)-
carbodiimide (2.43 g, 12.7 mmol). After 16 hours, the reaction mixture is diluted
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with dichloromcthane and washed with saturated NalHCQ3, water, and brinc. The

organic layer is dried over MgSO4 and filtered. 'The filtrale is concentrated under

vacuum and puriiied via {lush column chromatogruphy (1:2 cthyl acelate/hexanes)
to afford the title compound (1.93 g). MS El: m/z 360 h.

(d) (5-Chloro-2-cyclopropylamino-4-fluorobenzoyl)-hydrazinecarboxylic
acid tert-butyl ester

Cl -N

To a solution of 5-chloro-2-cyclopropylamino-4-fluorobenzoic acid
(Example 5, 1.48 g, 6.46 mmol) in dichloromethanc (50 mL) is added ferr-butyl
carbazate (1.28 g, 9.69 mmol) and {-cthyl-3-(3-dimethylaminopropyl)carbo-
diimide (1.86 g, 9.69 mmol). Alter 16 hours, the reuction mixture is diluted with
dichloromethane and washed with saturated NaHCO3. walcr, and brine. The
organic layer is dricd over MgS04 and lfiliered. The filirate is concentrated under
vacuum and purilied via flush colunn chromatography (1:2 cthyl acetatc/hexancs)
to afford (3~chloro-2-cyclopropylamino-4,5-difluorobenzoyl)hydrazinecarboxylic
acid fer-butyl ester as a solid (1.04g). MS CI: m/e 344 (Mt+1).

EXAMPLE 7
Synthesis of 4-Heterocyclic-benzoylhydrazinecarboxylic acid t-butyl esters
Gencral Procedure A
A solution of a substituted benzoylhydrazinecarboxylic acid teri-butyl
ester from Example 6 (where R7 = F), heterocyclic amine (2 eq.), and
triethylamine (10 eq.) is stirred in dimethyl sulfoxide or N, N-dimethylformamide
(6 mL) at 120°C in a sealcd tube for 16 hours. After cooling to rvom temperitture,
the reaction niixture is diluted with cthyl acctate and washed with saturated

NaHCOQ3, water, and brine. The organic laycer is dried over MgSOy4, filtered, and
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the filtrate concentrated to alford a brown residue. Trituration with diethyl cther or
purification via flash column chromatogrphy (cthyl acetate/hexancs) yields the

product.

General Procedure B

To a suspension of a benzoic acid of Example 4 (3.30 mmol) and ter/-butyl
carbazate (1.5 cq.) in anhydrous dichloromethane is added
{-|3-(dimcthylamino)propy]-3-cthylcarbodiimide hydrochloride (1.5 eq.). The
mixture is stirred at room temperature for 20 hours, poured into saturated

NaHCO3, and extracted with dichloromethane. The combined organic extracts are
washed with brine, dried over NapS0y4, filtered, und concentrated in vacuo.

Purification by flash column chromatography (cthyl acclate/hexanes) afford the

title compounds.

The following compounds are synthesized nccording to Generul
Procedures A or B above:

(@)  N%{4[3<tert-Butoxycarbonylaminomethyl)pyrrolidin-1-yl]-2-
cyclopropylamino-5-11 uombcnmyl}hydrazinucurboxyﬂc acid fert-butyl ester (MS
CI: m/z 508 (M11)) using (2-cyclopropylamino-4,5-dilluorobenzoyl)-
hydrazinecarboxylic acid feri-bulyl cster (Example 6a) and 3-(tert-
butoxycarbonylaminomcthyl)pyrrolidine (General Method A).

(b)  N*4-[4-(tert-Butoxycarbonylpiperazin-1-yl}-2-cyclopropylamino-
5-fluorobenzoyl]hydrazinecarboxylic acid fert-butyl ester (MS Cl: av/z 494
(MH+)) using (2-cyclopropylamino-4,5-difluorobenzoyl)-hydrazinecarboxylic
acid Zert-butyl ester (Exemple 6a) and 4-tert-huloxycarbonylpiperazine (General
Method A).

(c) N f-{4-['3-(terl-llutoxycurbunyIaminomclllyl)-3-mclhylpyrrolidin-
1-yl]-2-cyclopropylamino-5-fluorobenzoyl } hydrazinccarboxylic acid fert-butyl
ester (MS CI: m/z 522 (MH™)) using (2-cyclopropylamino-4,5-diflucrobenzoy!)-
hydrazinecarboxylic acid sert-buty! cster (Example 6a) and 3-{ters-
butoxycarbonylaminomethyl)-3-methylpyrrolidine (Sanchez J.P., Bridges A.J.,
Bucsh R., Domagala J.M., Gogliouli R.D., Hagen S.E.. HeifetzC.L..
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Jounnides 2.1, Sesnie 1.C.. ctal. L Med. Chem., 1992;35(2):361-367) {General
Mcthod A).

(d)  N*%|4-(G-tert-Butoxycarbonylamino-3-azabicyclo|3.1.0]hex-3-yl)-
2-cyclopropylamino-5-fluorobenzoyl Jhydrazinecarboxylic acid fers-butyl ester
(MS Cl: m/z 506 (MI1™)) using (2-cyclopropylamino-4.5-difluorobenzoyl)-
hydrazinecarboxylic ucid ters-butyl ester (Example 6a) and (3-
azabicyclo[3.1.0Jhex-6-yl)corbamic acid tert-butyl ester (Brighty K.E.. 1991,

EP 413455] (General Mcthod A).

(e) N 2{4-|(S)-3-(tert-Buloxycarbonyl-N-mcthylamino)pyrrolidin-
1-yl]-2-cyclopropylamino-5-fluorobenzoyl } hydrazinecarboxylic acid fert-butyl
ester (MS Cl: m/z 508 (MH™)) using (2-cyclopropylamino-4,5-difluorobenzoyl)-
hydrazinccarboxylic acid fert-butyl csicr (Example 6u) and (S)-3-(rert-
buloxycurbonyl-N—mcthylnlnint;)pyrrolidinc (Chu D.T., Li Q., Couvper C.S.,
Fung A.K.L., Lee C.M., Platiner .., PCT Int. Appl., 1995:255, WQ 9510519)
(General Mcthod A).

(N N{4-|(Sy3-( fert-Butoxycarbonylamino)pyrrolidin-1-yl]-2-(2.4-
diﬂuoronnilino)-S-lluumbenmyl}hyt'lmzinccarbuxylic acid /ers-butyl esier
(MS CI: m/z 566 (MH™)) using [2-(2:,4-diﬂuoruunilinn)-4.5-dil]uombenzoylj—
hydrazinecarboxylic acid rers-butyl ester (Example 6b) and (S)-pyrrolidin-3-
ylcarbamic acid tert-butyl ester (General Method A).

®  N“{4-[(S)-3-tert-Butoxycarbonylamina)pyrrolidin- i -yl}-2-
cyclopropylamine-3,5-diflluorobenzoyl } hydrazinecarboxylic acid rert-butyl ester
MS CI: m/z 538 (MH™) using 4-[(S)-3-teri-butoxycarbonylaminopyrrolidin-1-yl)-
2-cyclopropylamino-3.5-difluorobenzoic (Example 4a) (General Method B).

(h) N*{4-|(S)-3-tert-Butoxycarbonylamino)pyrrolidin-1 -yi]-Z-
cyclopropylamino-3,6-difluorobenzoyl j hydrazinecarboxylic acid seri-butyl ester
('H NMR (CDCl3): 5 8.08 (bs, 2H), 6.50 (bs. 1H), 5.70 (dd, 1H), 4.76-4.68 (m,
1H), 4.37-4.23 (m, 11), 3.78-3.68 (i, 111), 3.65-3.42 (m, 2H). 3.40-3.30 (m, 1H),
2.96-2.83 (m, 1H), 2.28-2.14 (m, 111), 2.00-1.84 (m, 1H), 1.49 (s, 9H), 1.46 (s,
9H), 0.68-0.61 (m, 2H). 0.58-0.48 (m, 2H)) using 4-[(S)-3-reri-
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butoxycarbonylaminopyrrolidin- 1 -yl |-2-cyclopropylaminoe-3.6-di{luorobenzoic
acid {(Example 4b) (General Method B).

(i) N2{4-|(S)-3-(1ert-Butoxycarbonylamino)pyrrolidin- 1 -yl |-2-
cyclopropylamino-3.5.6-trifluorobenzoyl } hydrazine carboxylic acid ferr-butyl

ester (H NMR (CDCl3): 5 8.04 (bd, [H), 7.55 (bs. LH), 6.52 (bs. 111),

4.79-4.67 (m, 1H). 4.37-4,19 (m, 1), 3.97-3.55 (m, 31}, 3.53-3.40 (m, 1H),
2.90-2.75 (m, 1), 2.29-2.06 {m, 1}, 1.96-1.75 (m, 1H), 1.49 (s, 9H), 1.46 (s,
9H), 0.69-0.57 (m, 2H), 0.54-0.43 (m, 2H)) using 4-[(S)-3-fers-
butoxycarbonylaminopyrrolidin- 1-yl]-2-cyclopropylamino-3,5.6-trifluorobenzoic
acid (Example 4d) (General Method B).

()] N*{4-|(S)-3-(tert-Buloxycarbonylamino)pyrrolidin-i-yl}-3-chioro-
2-cyclopropylamino-5-lluorobenzoyl } hydrazinccarboxylic teri-butyl cster (MS
CI: m/z 528 (MH+)) using 4-1(S)-3-terr-butoxycarbonylaminopyrrolidin-1-yl]-
3-chloro-2-cyclopropylamine-5-fluorobenzoic acid (Exwnple 4¢) (General
Mcthod B).

(k)  N(S)4-(7-terr-Butoxycarbonylamino-5-azaspiro| 2.4 Jhept-5-yl)-
2-cyclopropylamino-5-fluorobenzoy(lhydrazinecarboxylic acid tert-butyl ester
(MS CI: m/z 520 (MH™)) using (2-cyclopropylamino-4.5-difluorobenzoyl)-
hydru-zinecnrboxylic acid fert-butyl ester (Example Ga) and (5-azaspiro[2,4 thept-
7-yl)carbamic acid tert-butyl ester (General Method A).

()] N'-{4-[(R)-3|-tert-Butoxycarbonylamino-
1-methylethyl)pymrolidin-1-yl}-3-chloro-2<cyclopropylamino-
5-{luorobenzoyl } hydrazinecarboxylic acid tert-butyl cster (MS Cl: m/z 570
(MH+)) using (3-chloro-2-cyclopropylamino-4,5-difluorobenzoyl)-
hydrazinecarboxylic acid rert-butyl estr (Example 6c) and {(R)-3-(1-fert-
butoxycarbonylamino-1-methylethyl)pyrrolidine (Fedij V., Lenoir E.A., 111,

Suto M.J., Zcller J.R., Wemple 1 :. Tetrahedron: Asynunetry,
1994;5(7):1131-1134) (Gencral Method A).
(m)  N[4-(Pyrrolidin-1-yl)-2-cyclopropylamino-5-fluorobenzoy!]-

hydrazinecarboxylic fert-buty! ester (MS CI: m/z 379 (MH™Y)) using
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2-¢yclopropylamino-5-1luoro-4-pyrrolidin-1-ylbenzoic acid (Example 4¢)
(Genceral Method 13).

(n)  Nt{43-(teri-Butoxycarbonylamino)pyrrolidin-1-yl]-5-fluoro-2-
isopropylaminobenzoyl} hydrazine carboxylic acid rers-butyl ester (MS El:

m/z 496 (MH™)) using 4-[3-rer1-butoxycarbonylamino)pyrrolidin- | -yl])-5-fluoro-2-
isopropylaminobenzoic acid (Example 4[) {(General Method B).

(o)  N*{4-|3-(teri-Butoxycarbonylamino)pyrrolidin-1-yl}-2-sec-
butylamino-3-chloro-5-lluorvbenzoyl } hydrazinecarboxylic acid zers-butyl ester
(MS EI: m/z 544 (MH™)) using 4-[3-(rert-buloxycarbonylamino)pyrrolidin-1-yl}-
2-s¢c-bulylamino-3-chl(;ro-5—ﬂuorobenzoic acid (Example 4p) (Gencral
Method B).

(p)  N={4-|3-tert-Buloxycarbonylamino)pyrrolidin--yl}-2-
cyclopropylamino-5-{luoro-3-methoxybenzoyl }hydrazinecarboxylic acid fers-
butyl ester (MS El: m/z 524 (MH™)) using 4-[3-serr-butoxycarbonylamino)-
pyrrolidin-1 -yl]-2-cyclopropylaminol-S-Ilu0r0-3-methoxybcnzoic acid
(Example 4h) (General Method B). .

(@)  N{4-]3-(reri-Butoxycarbonylamino)pyrrolidin-1-yl]-
2-cyclobutylamino-5-fluorobenzoy| }hydrazinecarboxylic acid fert-butyl ester (MS
El: m/z 394 (MT)) using 4-|3-teri-butoxycarbonylamino)pyrrolidin-1-yl]-
2-cyclobutylamino-5-fluorobenzoic acid (Example 4i) (General Method B).

(r) N ~(4-[3-(fer1-Butoxycarbonylamino)pyrrolidin-1-y1}-2-
cyclopropylamino-3-fluorobenzoyl } hydrazinecarboxylic acid tert-butyl ester (MS
EL: m/z 494 (MH™)) using 4-|3-(tert-butoxycarbonylamino)pyrrolidin-1-yl]-
2-cyclopropylamino-3-fluorobenzoic acid (Example 4j) (General Method B).

(s)  N*%{4-[3-(tert-Butoxycarbonylamino)pyrrolidin-1-yl|-5-chloro-2-
cyclopropylamino-3-fluorobenzoyl} hydrazinecarboxylic aciq leri-butyl ester

(IH NMR (CDCI3): & 8.77 (bs, 1H), 7.35 (d. 1H), 6.82 (bs, 1H), 6.55 (bs, 1H),

5.01-4.97 (m, 1H), 4.29 (bs, 1H), 3.74-3.57 (m, 2H), 3.41-3.24 (i, 2H),
2.84-2.75 (m, 1H), 2.33-2.16 (m, [H), 1.92-1.72 (m, LH), 1.47 (s, 9I1), 1 .45 (s,
9H), 0.69-0.62 (m, 2H), 0.60-0.50 (m, 2H)) using 4-[3-(ters-
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butoxycarbonylamino)pyrrolidin-1-yl|-5-chloro-2-cyclopropylamino-
3-fluorobenzoic ucid (Exumple 4k) (General Method B).

() N “|4-(3-teri-Buloxycarbonylaminopyrrolidin-1-yl)-2-
cyclopropyluminoe-5-(luora-3-methylbenzoyl Jhydruzinecarboxylic acid terr-butyl
ester ([MS ES, MITH] nv/z 508) using 4-(3-fert-butoxycarbonylaminopyrrolidin-1-
yl)-2-cyclopropylamino-5-[luoro-3-methylbenzoic acid (Example 41) (Gencral
Method B). ]

(u) N'-{4-[3-(tert-Butoxycarbonylaminomethyl)pyrrolidin- 1 -yl ]-2-
cyclopropylamino-5-fluoro-3-methylbenzoyl } hydrazinecarboxylic acid tert-butyl
ester ([MS ES, MH*] m/z 522) using 4-[3-(rers-butoxycarbonylaminomethyl)-
pyrrolidin-1-ylj-2-cyclopropylamino-5-fluoro-3-methylbenzoic acid
(Example 4m) (General Method I3).

(v)  N'-|4-(3-teri-Buloxycarbonyluminopyrrolidin-1-yl)-2-
cyclopropylamino-3-fluoro-5-mcthoxybenzoylJhydruzinecarboxylic acid sers-
butyl ester. ([MS LS, MH*] nv/z 525) using 4-(3-/ert-butoxycarbonylamino-
pyrrolidin-1-yl)-2-cyclopropylamino-3-{luoro-5-methoxybenzoic acid
(Examplc 4n) (Generul Method B).

(w)  N-{4-[3-(tert-Buloxycarbonylaminoinethyl)pyrrolidin- 1 -yl]-2-
cyclopropylamino-5-fluoro-3-methoxybenzoyl } hydrazinccarboxylic acid fery-
buty! ester ([MS ES, Ml-lz"'z] m/z 539) using 4-[3-(tert-buloxycarbonylamino-
methyl)pyrrolidin-1-yl}-2-cyclopropylamino-5-fluoro-3-methoxybenzoic acid
(Example 40) (Genceral Method B).

(x) N'-[J-(Benzyloxyiminomclhyl)-4-(3-tcrt-ﬁuloxycnrbonylamino-
pyrrolidin-1-yl)-2-cyclopropylamino-5-fluorobenzoy! jhydrazinecarboxylic acid
tert-butyl cster. ([MS LS, MHF| m/z 627) using 3-(benzyloxyiminomethyl)-4-(3-
tert-butoxycarbonylaminopymolidin-1-yl)-2-cyclopropylamino-5-fluorobenzoic
acid (Example 4q) (General Mcthod B)

(y)  N-[3-Chloro-2-cyclopropylamino-5-fluoro-4-(3-} 1,2,3-triazol)-1-
yl-pyrrolidin- I-yl)benzoyl Jhydrazinecarboxylic acid sers-butyl ester (1H NMR
(200 MHz, CDCl3): § 9.90 (bs, 1H), 7.97 (s, 1H), 7.72 (s. 1H, 7.52(d, 1H), 7.17
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(bs, 111), 5.51-5.41 (m, 111), 4.59 (bs, 111), 4.06-3.95 (m, 1H), 3.87-3.74 (m. 1H).
3.61-3.55 (n, 111), 3.48-3.36 (m, 111), 2.97-2.90 (m. 111). 2.77-2.59 (m, 1H)
2.42-2.31 (m, 1H), 1.46 (s, 9H), 0.68-0.50 (m, 4H)) using 3-chloro-2-
cy_clopropylnmino-s-I'Iuoro-4-(3-[I 2, 3-triazol]- 1 -ylpyrrolidin-1-yl)benzoic acid
(Example 4r) (General Method 13).

() N<(1-{4-|3-(rer-Butoxycarbonylaminmncthyl)-piperidin-1 -yl |-2-
cyclopropylamino-5-fluorophenyl} methanoyl)hydrazinecarboxylic acid fert-butyl
ester (MS Cl: m/e 522 (MH+)) Irom piperidin-3-ylmethylcarbamic acid ters-butyl
ester (Hilpert K., Ackermann }., Banner D.W., Gast A., Gubernator K.,

Hadvary P., Labler L., Mueller K., Schmid G.. et al.. J. Med. Chem.,
1994;37[23):3889-3901) and (2-Cyclupropylumine-4,5-dilluorobenzoyl)-
hydrazinccarboxylic acid feri-butyl ester (Example 6a) (General Method A).

(aa) N-[1-(4-{3-[(tert-Butoxycarbonylisopropylamino)-
methyl jpyrrolidin-1-yl}-2-cyclopropylamino-5-fluorophenyl)methanoyl]-
hydrazinecarboxylic acid fer-butyl ester (MS CI: m/e 550 (MH+)) using
isopropylpyrrolidin-3-ylmethylamine (Mich T.F., Culbertson T.P., US 4550103)
and (2-cyclopropylamino-4,5-difluorobenzoyl)}-hydraZinecarboxylic acid feri-
buty! ester (Examplc 6a) (General l\&clhod B).

(bb) (1-{4-|3-(reri-Butpxycarbonylaminomethyl)pyrrolidin-1-y1]-5-
chloro-2-cyclopropylaminophenyl}methanoy)hydrazinecarboxylic acid ters-butyl
ester (MS CI: m/e 524 {M*+1]) using (3-chloro-2-cyclopropylamino-
4,5-dilluorobenzoyl)hydrazinccarboxylic acid fers-butyl ester (Example 6c) and
3-(ler!-buloxycarbonyluminnmclllyl:)pymilidinc {General Method A).

(cc) N4 -lerl—Buloxyt%arbony laminopyrrolidin-1-yl)-2-
cyclopropylamino-3-cthoxy-5-fluorubenzoylJhydrazinecarboxylic acid serr-butyl
ester (MS ES: m/z 537 (ML) from (4-(3-tere-butoxycarbonylamino-pyrrolidin-
1-yl)-2-cyclopropylamino-3-cthoxy-5-fluorobenzoic acid (Example 4p) (General
Mcthod A).
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EXAMPLE 8
Synthesis of (2,4-dioxo-1 4-dihydro-2l-quinazolin-3-yl)carbamic acid tert-buityl
eslers
Gencral Mcthod A

To a solution of a benzoylhydrazinecarboxylic acid ferf-butyl cster (from
Example 7 (0.435 mmol) in tetrahydrofuran (15 mL) is added potassium carbonate
(0.300 g, 2.18 mol) and triphosgenc (0.167 g, 0.566 mmol). The reaction mixture
is refluxed for 90 minutes, cooled lo room temperature, and diluted with elhyl'
acetate. The organic layer is washed with water and brine, then dried over

MgSOy4, end filtered. The filirate is concentrated under vacuum and purified by

flash column chromatography (ethyl acetate/hcxanes) to afford the title

compounds.

General Mcthod B

A solution of (2,4-dioxo- 1 ,4-dihydro-2H-quinazolin-3-yl)carbamic acid
teri-butyl ester (such as, for cxample, Example 14), pyrrolidine side chain (2 eq.),
and tricthylamine (10 eq.) arc slirroi_.l in dimethyl sulloxidc or acetonitrile (3 mL)
at 80°C for 48 hours. Aller cooling to room temperature, the reaction mixture is

diluted with cthyl acetatc and washed with saturated NakCO3, water, and brine.
The organic layer is dried over MgSOyg, filtered, and concentrated. The resulting

residue is purificd via (lash column chromatography (ethyl acctate/hexanes) to
alTord the title compounds

General Method C

To a solution of a C-6- and/or C-8-halogenated~(2,4-dioxo-1,4-dihydro-
2H-quinazolin-3-yl)}carbamic acid tert-butyl cster in cthanol and tetrahydrofuran is
added lricthylaminc-nnd 20% palladium on carbon. 1lydrogen is introduced to the
reaclion mixture at high pressure [or scveral days, then the reaction mixture is
filtered through Cclite, washed with cthanol. and the combined filtrate
concentrated in vacuo and purified via flash column chromatography (ethy!

acctate/hcxaneés) to alford the title compounds.
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General Mcthod D

A suspension ol benzoylhydrazinecarboxylic acid sers-butyl cster (from
Example 7) and triethylamine (10 eq.) are stirred in anhydrous (ctrahydrofuran for
S minutes. Phosgene (20% solution in tolucne, 2 ¢q.) is added in one portion to the
suspension. The reaction mixture is heated at 60°C lor 4.5 hours, cooled 10 room
temperature, poured into saturaled NaHCO7 solution, and extracted with
chloroform. The combined organic extracts ure washed with water, brine, and then
dried over NS0y, filtered, and concentrated under vacuum. The resulting
residuc is purilied by flash column chromatography (1:1 ethyl acewate/hexanes) 1o

aflord the title compounds.

Gencral Method E

An appropriately substituted pyrrolidine (1.5-2 eq.), a 3-dibenzylamino-6,
7-difluoro- 1-substituled-111-quinazoline-2.4-dione (Example 16) (1 eq.), and
tricthylamine (10 eq.) arc combined in acetonitrilc and heated to reflux for
72 hours. The solution i3 cooled, concentrated, and re-dissolved in chloroform.

The organic solution is washed with 1.0 N hydrochloric acid, saturated Nal1CO3,

brine, and dried over magnesium sullate. The solution is concentrated (o give the

title compounds.

Gencral Mcthod F

A solution of (2,4-dioxo-1,4-dihydro-21 I-quinazolin-3-yl)carbamic acid
tert-buty] ester (such as, for example, Example 14), pyrrolidine side chain (2 eq.),
and triethylamine (10 eq.) are stirred in dimethyl sulfoxide or acetonitrile (3 mL)
at 80°C for 20 1o 40 hours. Alter cpoling to room temperature, the reaction
mixture is diluted with cthyl acetatc and washed with saturated NaHCO3, water,
and brine. The orgunic layer is dricd over MpSQy. filtered, and concentrated. The
resulting residue is redissolved in methylenc chloride and then treated with di-tert-
buty! dicarbonate (2 eq). Alter | hour, the reaction mixture is concentrated and the

product purified via {lash column chromatography (ethylacetatc/hexanes) to alford
the title compounds.
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The following compounds are synthesized according to General
Procedures A-F of Example &: '

(a) §7-13-(serr-Buloxycarbonylaminomethyl)pyrrolidin- 1 -yl )-8-chloro-
I-cyclopropyl-6-lucre-2,.4-dioxo- 1 4-dihydro-2H-quinazolin-3-yl} carbamic acid
teri-butyl cster (MS Cl: m/z 568 (MI1-+)) from N2 4-[3-(rert-
buloxycarbonylamiuumclhyl)pyrroiidi n-1-ylJ-3-chloro-2-cyclopropylamino-
5-lluorobenzoyl Yhydrzinccachoxylic acid fert-butyl ester (Lxample 18a) (General
Method A)

(b) 7-|4-ter1-Butoxycarbonylpiperazin- | -yl)-8-chloro- | -cyclopropyl-
6-ﬂuom-2.4-dioxu-l.4-dihydm-2!-l-.quinumlin-3-y!]cnrbamic acid rert-butyl cster
(MS CI: m/z 554 (MH+)) from N “4-|4-(teri-butoxycarbonylpiperazin-1-yl)-3-
chloro-2-cyclopropylamino-5-{luorobenzoyl |hydrazinccurboxylic acid rers-butyl
ester (Example 18b) (Generul Melhixl A).

() { 7-[3-(rert-Buloxycarbonylaminomethyl)-3-methylpyrrolidin-
| -yl]-8-chloro- 1 -cyclopropyl-6-fluoro-2,4-dioxo-1 4-dihydro-2 H-quinazolin-
3-yl}carbumic acid seri-bulyl ester (MS CI: m/z 582 (MI1+)) [rom N~{4-|3(reri-
butoxycarbonylaminomethyl)-3-methylpyrrolidin-1 -yl.]-3-chlom-2-
cyclopropylamino-5-luorobenzoyl } hydrazinecarboxylic acid ferf-butyl ester
(Example 18¢c) (Gencral Method A).

) [7-(6—tcrl-liutoxycarl:auny lainino-3-azabicyclo[3.1.0lhex-3-yl)-
8-chloro-1-cyclopropyl-6-fluoro-2,4-dioxo-1 4-dihydro-2 H-quinazolin-3-yl)-
carbumic acid fers-buty! cster (MS CI: m/z 566 (MH™)) from N 2[4-(6-teri-
Butoxycarbonylamino-3-azabicyclo[3. 1.0}hex-3-y1)-3-chloro-2-
cyclopropylamino-5-[luorobenzoyl]hydrazinecurboxylic acid tert-butyl ester
(Example 18d) (General Method A).

{(c) { 7—[(5)—3-(!:::1—BuloxycurbnnyI-N—mclhylumino)pyrmlidin- 1-yl]-8-
chioro-1-cyclopropyl-6-fluoro-2,4-dioxo- 1 4-dihydro-2/I<quinazolin-3-yl}-
carbamic acid rert-butyl ester (MS Cl: m/z 568 (MH)) from N {4-[(S)-3(ter-
butoxycarbonyl-N-methylamino)pyrrolidin- 1-y!}-3-chloro-2-cyclopropylamino-5-
fluoro-benzoyl }hydrazinecarboxylic acid feri-butyl cster (Example 18e) (General
Method A).
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)] {7-1(S)}-3-(tert-Butoxycarbonylamino)pyrrolidin- | -y!]-8-chloro-
1-(2,4-diNuoroanilitno)-6-Tuoro- 1 d-dihydro-2 4-dioxe-2//-quinazolin-3-y1} -

carbamic acid fert-butyl ester (11 NMR (CDCla): 8 7.45-7.38 (m. 1H).

6.97-6.81 (m. 1H), 6.73-6.66 (m, 111), 6.54-6.42 (m, 111). 4.90-4.81 (bs, IH).
4.31-4.21 (bs, 111), 3.86-3.36 (m, 411), 2.32-2.04 (i, 111), 1.96-1.84 (i, 111),
1.61 (s, 9H). 1.45 (s, 911)) from N *{4-|(S)-3-(sers-butoxycarbonyl-N-amino)-
pymolidin-{ -yl}-3-chloro-2-(2 4-difluoroanilino)-5-fluorobenzoyl } -

hydruzinecarboxylic acid ferf-butyl csier (Example 180) (General Method A).

(2  7-(S)-3«rer-Butoxycarbonylamino)pyrrolidin-1-yl]-1-
cyclopropylamino-6.8-difluoro-1 ,4-dihydro-2,4-dioxo-2//-quinazolin-3-yl } -
carbamic acid fers-butyl ester (1) NMR (CDCl3): 8 7.54 (dd, 1H), 6.67 (bs, 1H),
4.79-4.68 (bs, 111), 4.39-4.23 (m, 111), 4.10-3.65 (n. 311), 3.58-3.45 (i, 1H),
3.37-3.25 (m, 111), 2.30-2.11 (n, 111). 2.03-1.86 (m, 1), 1.50 (s, 9H), 1.47 (s,
9H), 1.20-1.12 (m, 2H1), 0.83-0.74 -(bs, 2H)) from N~{4-|(S)-3-1eri-
butoxycarbonylamino)pyrrolidin- 1 -yl}-2-cyclopropylamine-3.5-dilluorobenzoy! § -
hydrazinecarboxylic acid /ert-bulyl cster (Example 5g) (General Method A).

(h)  {7-1(S)-3-(ter-Buloxycarbonylamino)pyrrolidin-1-yl]-1-
cyclopropylamino-5,8-difluoro-1,4-dihydro-2 4-dioxo-2//quinazolin-3-yl }-
carbamic acid seri-butyl ester (MS CI: m/z 538 (M) Iromn N2{4-[(S)-3-fert-
butoxycarbonylamino)pyrrolidin-1-yl]-2-cyclopropylamino-3,6-difluorobcnzoy! } -
hydrazinecarboxylic acid feri-bulyl ester (Example Sh) (General Method A).

1) {7-[(S)-3<(rert-Butoxycarbonylamino)pyrrolidin-1-yl}-
1-cyclopropyl-1.4-dihydro-2 4-divxo-5,6,8-trilluorv-2//-quinazolin-3-yl} -
carbamic acid fert-butyl ester (MS Cl: m/z 556 (MI1T)) fromn N2 {4-[(S)-3-(ters-
butoxycarbonylamino)pyrrolidin-1-yl]-2-cyclopropylamino-3,5.6-
trifluorobenzoy! ) hydrazine carboxylic acid serr-butyl ester (Example 5i) (General
Mecthod A)

() {7-|3-(tert-Butoxycarbonylamino)pyrrolidin- 1-yl]-8-chloro-1-
cyclopropyl-6-{luoro-2,4-dioxo-1,4-dihydro-2 H-quinazolin-3-yl } carbamic acid
tert-butyl ester (MS Cl: m/z 552 (MH)) [rom N 2{4-[(S)-3-(tert-

A
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butoxycarbonylamino)pyrrolidin-1-yi}-3-chloro-2-cyclopropylamine-5-fluoro-
benzoyl } hydrazinccarboxylic feri-buty! ester (Fxample 5)) (General Mcthod A).

(k)  [7-(3-Hydroxymethylpyrrolidin-1-y!)-8-chloro-1-cyclopropyl-6-
{luorv-2,4-dioxo-1.4-dihydro-2/ I-quinazolin-3-yl Jcarbamic acid tert-butyl cster
(MS CI: m/z 467 (MH™)) [rom (8-chloro-1-cyclopropyl-6,7-difluoro-2,4-dioxo-

1 ,4-dihydro-2H-quinazolin-3-yl)carbamic acid (eri-butyl ester (Example 14) and
3-Hydroxymethylpyrrolidine (Roussi G., Zhang J., Tetrahedron Lett.,
1988;29(28):3481-3482) (General Mcthod B).

() {7-[3-(¢ert-Butoxycarbonylaminoethyl)pyrrolidin- 1 -yl]-8-chloro-1-
cyclopropyl-6-lluoro-2.4-dioxo-1,4-dihydro-2 H-quinazolin-3-yl }carbamic acid
fert-butyl ester (MS CI: n/z 580 (MII*)) [rom (8-chloro-1-cyclopropyl-6,7-
difluoro-2.4-dioxo-1.4~dihydro-2H-uinazolin-3-yl)carbamic acid teri-butyl cster
(Example 14) and 3-{tert-butoxycarbonylaminocthyl)pyrrolidine (Anlonsson K.T.,
Bylund R.E., Gustafsson N.D., Nilyson N.O.l. WO 9429336) (General Method B).

{m) [7<(7-tert-Butoxycarbonylamino-5-azaspiro[2.4 |hept-5-y1)-8-
chloro-1-cyclopropyl-6-fiuore-2.4-dioxo-1 4-dihydro-2 H-quinazolin-3-yl]-
carbamic acid ferr-butyl ester (MS Cl: nv/z S80 (MH)) from N Z|(S)-4~(7-tert-
butoxycarbonylamino-5-azaspiro| 2.4 Jhept-5-yl)-3-chloro-2-cyclopropylamino-5-
luorobenzoyl Jhydrazinecarboxylic.acid fers-butyl ester (Example 18g) (Genceral
Method A). ’

(n‘) {7-[{R)-3-(1 -rert-Butornycarbonylamino- 1 -incthylethyl)pyrrolidin-
1 -yl]-8-chloro-1-cyclopropyl-6-fluora-2,4-dioxo- 1 4-dihydro-2 F{-quinazolin-3-
yl}carbamic acid fert-butyl ester (MS CI: m/z 596 (MHT) from N 2{4-[(R)-3~(1-
teri-butoxycarbonylamino-1-methylethyl)pyrrolidin- -yl }-3-chloro-2- .
cyclopropylamino-5-fluorobenzoyl } hydrazinecarboxylic acid rert-butyl ester
(Example 71) (General Mcthod A).

(o) { 7-[3-(tert-Butoxycarbonylaminomethyl)pyrrolidin-1-ylI]-1-
cyclopropyl-6-Nuoro-2,4-dioxo-1 4-dihydro-2 H-quinazolin-3-yl  carbamic acid
ler1-butyl cster (MS CI: m/z 534 (MH)) from {7-]3-(rer-
butoxycarbonyinminomel.hyl)pyn'olidin- 1-yl]-8-chloro- 1 cyclopropyl-6-
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fluoro-2,4-dioxo- 1 4-dihydro-2//-quinazolin-3-yl } carbamic acid tert-butyl ester
(Example 8a) (General Method C).

(r) 17+(Pymulidin-1-yl)-8-chloro- | cyclopropyl-6-fluoro-2 4-dioxo-

1 ,4-dihydro-2//-quinazolin-3-yl |carbamic acid rerf-butyl ester (MS Cl: m/z 437
(MH1)) using N 2[4-(Pyrrolidin-1-yI}3-chloro-2-cyclopropylamino-5-fluoro-
benzoylJhydrazinccurboxylic rerr-butyl csier (Example 18h) (General Method A).

() { 7-[3-(tert-Butloxycarbonylamino)pyrrolidin- I -yl }-8-chloro-6-
fluoro-1-isopropyl-2.4-dioxo-6-fluoro-2 H-quinazolin-3-yl }carbamic acid sers-
buty! ester. (MS El: m/z 530 (M) using N 2{4-[3-(ters-butoxycarbonylamino)-
pyrrolidin- 1-yl)-3-chloro-5-fluoro-2-isopropylaminobenzoyl} -
hydrazinecarboxylic acid tert-butyl ester (Example 18i) (General Method A).

(9] {7-{3~(tert-Butoxycarbonylamino)pyrrolidin-1-yl}- 1 -see-buiyl-
8-chloro-6-Iluoro-2.4-dioxu-2 H-quinazolin-3-yl} carbamic acid fers-butyl ester
(MS EIL: m/z 570 (ML) using N %{4-{3-(rerr-butoxycarbonylamino)pyrrolidin-
1-y1]-2-see-butylamino-3-chloro-5-fluvrobenzoyl }hydrazinccarboxylic acid tert-
butyl ester (Example 7o) (Gcne:"ul Method A).

(s) {7-|3-(tert-Butoxycarbonylamino)pyrrolidin-1-yl}-1 cyclopropyi-
6-lluoro-8-methoxy-2,4-dioxo-1,4-dihydro-2/I-quinazolin-3-yl }carbamic acid
fert-butyl ester (MS El: m/z 550 (MHY)) using N2 {4-|3-tert-
butoxycuarbonylamino)pyrrotidin-1-yl}-2-cyclopropylamino-5-fluoro-
3-methoxybenzoyl}hydrazinecarboxylic acid feri-butyl ester (Example 7p)
(General Mcthod D).

® {7-[3-(tert-Butoxycarbonylamino)pyrrolidin-1 -yl}-8-chloro-1-
cyclobutylamino-G-fluoro-2,4-dioxo-1,4-dihydro-2 H-quinazolin-3-yl}carbamic
acid feri-buty} ester (MS EI: m/z 568 (MHY)) using N 2{4-[3-(fert-
butoxycarbonylamino)pyrrolidin-1-yl}-2-cyclobutylamino-5-fluorobenzoyl } -
hydrazinccarboxylic acid rers-butyl es-lcr (Example 7q) (General Method A).

(u) {7-[3-(teri-Butoxycarbonylamino)pyrrolidin-1-y!j- I -cyclopropyl-
8—ﬂuom-2,4—d_i?xo-l A4-dihydro-2 H-quinazolin-3-yl} carbamic acid rers-butyl cster
(MS El: m/z 520 (MH™)) using N~ {4-|3-(teri-butoxycarbonylamino)pyrrolidin-

SO
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1-yl]-2-cyclopropylamino-3-fluorobenzoyl }hydrazinecarboxylic acid terl-butyl
cster (Example 7r) (General Mcethod D).

(v) {7-13~tert-Buloxycarbonylamino)pyrrolidin- 1 -yl]-6-chloro-1-
cyclopropyl-8-luoro-2,4-dioxo-1,4-dihydro-2 H-quinazolin-3-yl }carbamic acid
teri-butyl ester (H NMR (CDCI3).: 8 7.36 (d. L), 6.64 (bs, 1H), 4.86-4.80 (bd.
1H), 4.31-4.25 (m, 1H), 3.81-3.66 (m, 211), 3.51-3.31 (m, 2H), 3.02-2.97 (m, 1H),
2.32-2.22 (mm, 111), 1.95-1.85 (m, 111). 1.63 (s, 9H), 1.46 (s; 9H), 0.77-0.73 (m,
2H), 0.63-0.57 (bs, 2H)) using N ~{4-]3-(tert-buloxycarbonylamino)pyrrolidin-
1-yl}-5-chloro-2-cyclopropylamino-3-fluorobenzoyl }hydrazinecarboxylic acid
tert-butyl ester (Example 7s) (Gencral Method D).

(w)  [(8)-1-(1-Cyclopropylmethyl-3-dibenzylamino-6-fluoro-2.4-
dioxo-1.2,3 4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl jcarbamic acid tert-butyl
ester (MS Cl, m/z 614 (MIY)) using 3-dibenzylamino-6,7-difluoro-1-
cyclopropylmethyl-1H-quinazoline-2 4-dione (Example |7a) and (S)-pyrrolidin-
3-ylcarbamic acid tert-butyl ester (General Method E).

(x) { 1-[(R)-1{Cyclopropylmethyl-3-dibenzylamino-6-luoro-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl]-1-methylethyl }-carbamic
acid tert-butyl ester (MS Cl: m/z 656 (MH)) using 3-dibenzylamino-6,7-difluoro-
1-cyclopropylmethyl-1H-quinazoline-2,4-dione (Example 17a) and (R)-31-fert-
butoxycarbonylamino-1-methylethyl)pyrrolidine (General Method E).

(y)  l(S)-1-(3-Dibenzylamino-1-cthyl-6-fluoro-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)pyrrolidin-3-yl jcarbamic acid sert-butyl ester
(mp 104-106°C, MS CI: m/z 588 (MH™)) using 3-dibenzylamino-6,7-difluoro-
1-ethyl-1H-quinazoline-2.4-dionc (Example 17b) and (S)-pyrrolidin-3-ylcarbamic
acid rert-butyl ester (General Mcthod E).

(z)  I(R)-1-(3-Dibenzylamino-1-cthyl-6-uoro-2,4~divxo-1,2,3,4-
tetrahydro-quinazolin-7-yl)-1-mcthyl- 1 -pyrrolidin-3-ylethyl]curbamic acid rert-
butyl ester (MS CI: m/z 630 (MH*)) using 3-dibenzylamino-6,7-difluoro-1-cthy!-
1H-guinazoline-2,4-dione (Example 17b) and (R)-(1-ters-butoxycarbonylamino-1-
methylcthyl)pyrrolidine (Gencral Method E).
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(an)  [7-(3-tert-Butoxycarbonylaminopyrrolidin-1-yl)- [ -cyclopropyl-6-
(Tuoro-8-methyl-2.4-dioxo- | 4-dihydro-21-quinazolin-3-yl jearbamic acid rerr-
butyl ester ((MS S, MH*| w/z 534) using N “}4-(3-tert-butoxycarbonylamino-
pyrrolidin-1-yl)-2-cyclopropylamino-5-fluoro-3-methylbenzoyl]-
hydrazinccarboxylic acid /ers-bulyl ester (Example 7t) (General Mcthod D).

(bb)  {7-[3-(teri-Butoxycurbonylaminomethyl)pyrrolidin-1-yl|-1-
cyclopropyl-6-fluoro-8-methyl-2,4-dioxo- | 4-dihydro-21 I-quinazolin-3-yl} -
carbamic acid reri-butyl ester (MS ES, MH*) m/z 548)) using N%{4-[3-(ter1-
butoxycarbonylaminomethyl)pyrrolidin-1-yl}-2-cyclopropylamino-5-fluoro-3-
methylbenzoyl}hydruzinecarboxylic acid ters-butyl esier (Example 7u) (General _
Method D.

(cc) [7-(3-!erl-lluloxycurb6nylnminopyrml idin-1-y1)-1-cyclopropyl-8-
fluoro-6-methoxy-2,4-dioxo-1 4-dihydro-2H-quinazolin-3-yl]carbamic acid rerr-
buty] ester (JMS ES, Mlly*] m/z 551) using M-[4-(3-7ert-buloxycarbonylamino-
pyrrolidin-1-yl)-2-cyclopropylamino-3-fluoro-5-methoxybenzoyl |-
hydrazinecarboxylic ucid tert-butyl ester (Example 7v) (General Method D).

(dd)  {7-13-(teri-Butoxycarbonylaminomethy)pyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-2.4-dioxo- 1 4-dihydro-211-quinuzolin-3-yl } -
carbamic acid ferf-butyl ester (|MS S, Ml I2"'2_| m/z 565) using N2{4-[3-(tert-
butoxycarbonylaminomethyl)pyrrolidin- 1 -yl ]-2-cyclopropylamino-5-fluoro-3-
methoxybenzoyl } hydrazinecarboxylic acid tert-butyl ester (Example 7w) (General
Mcthod D).

. {ee)  [7-(3-teri-Buloxycarbonylaminopyrrolidin-1-yl)-1-cyclopropyl-8-
ethoxy-G-ﬂuom-2,4-dioxo-l,4-dihyd|§o-2l-l-quimzolin-3-yljcarbamic acid tert-
butyl ester ({MS ES; MH>*2} m/z 565) from N -[4-(3-rert-butoxycarbonylamino-
pyrrolidin-1-yl)-2-cyclopropylamino-3-cthoxy-S-fluorobenzoyl}-
hydrazinccarboxylic acid teri-bulyl ester (Example 7ce) (General Method A).

()  [7-(3-tert-Butoxycarhonylaminopyrrolidin-1-yl)-8-cyano-1-
cyclopropy!l-6-{luoro-2,4-dioxu- |, 4-dihydro-2H-quinazolin-3-yl|carbamic acid
tert-butyl ester ([MS ES, M| m/z 545) from N'-|3«(benzyloxyiminomethyl)-4-
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(3-teri-butoxycarbonyluminopyrrolidin-1-yl)-2-¢cyclopropylamino-5-fluoro-
benzoyllhydrazinecarboxylic acid rer-butyl ester (Lxample 7x) (General
Mecthod A).

(gg) [8-Chloro-1-cyclopropyl-6-fluore-2.4-dioxo-7-(3-| 1 .2,3-triazol )-1-
yl—i:yrrolidin—l -yl)-1,4-dihydro-2H-guinazolin-3-yl |carbamic acid tert-butyl ester
(!H NMR (200 Ml 1z CDCl3): 3 7.96 (s, 1H), 7.74 (s, 119), 7.29 (d, 1H), 6.26 (bs,

1H), 5.51-5.39 (in, 1H), 4.17-4.07 (m, 111), 3.99-3.88 (m, 1H). 3.71-3.66 (m, 111),
3.57-3.45 (m, 1H), 3.15-3.05 (m, 1H), 2.74-2.60 (m, 1H), 2.44-2.32 (m, 1H), 1.64
(s, 9H), 0.76-0.49 (m, 4H)) froin N'-|3-chloro-2-cyclopropylamino-3-fluoro-4-(3-
[l,2,3-triazol]-I-yl-pyrrolidin—I-yl)bi.snzoyI]hydmzinccarboxylic acid tert-butyl
ester (Example 7y) (General Method A).

(hh) [7-(3-Curbumoylpiperidin- 1 -yl)-8-chtoro-1 -cyclopropyl-6-1luoro-
2,4-dioxo-1,4-dihydro-2//-quinazolin-3-yl]carbamic acid fert-butyl cster (MS Cl:
m/z 496 (MH™)) from (8-chloro-1<cyclopropyl-6,7-di{luoro-2,4-dioxo-1,4-
dihydro-2H-quinazolin-3-yl)carbamic acid fers-butyl ester (Example 14) and
3-carbamoyl-piperidine (General Mcihod B).

(i)  {7-}(trans-3-(terr-Butoxycarbonylaminomcthyl)-4-trilluoromethyl-

pymrolidin-1-yl])-8-chloro-1-cyclopropyl-6-luoro-2 4-dioxo-1 ,4-dihydro-2 H-
quinazolin-3-yl}carbamic acid rert-butyl ester (MS Cl: av/z 635 (M) from
(8-chioro-1-cyclopropyl-6,7-difluoro-2.4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-
carbamic acid tert-butyl ester (Example 14) and trans-3-(fert-
butoxycarbonylaminomethyl)-4-trifluoromethylpyrrolidine (Li Q., Wang W.,
Berst K.B., Cluibome A., Hasvold L., Raye K., Tufano M., et al., ./ Med. Chem.
Len., 1998;8[15]:1953-1958) (General Method B).

(i)  8-Chlorv-l-cyclopropyl-6-fluoro-2,4-dioxo-7-{3-[(2,2,2-trifluoro-
ethylamino)methy!}pyrrolidin-1-yl}-1.4-dihydro-2 H-quinazolin-3-yl)carbamic
acid fert-butyl ester (MS Cl: m/z 548 (MF)) using (8-chlorv-1-cyclopropyl-6,7-
difluoro-2,4-dioxo-1,4-dihydro-211-quinazolin-3-yl)carbamic acid teri-butyl ester
(Example 14) and {3-[(2,2,2-trifluoroethylamino)methyi]pyrrolidin- |-yl }carbamic
acid ferr-butyl ester (Domagala J.M., Mich T.F., Sanchez J.P. US 5097032)
(General Mcthod B).
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(kk) |8-Chloro-1-cyclopropyl-6-fluoro-7-(5-mcthylhexahydro-
pyrrolo[3,4-¢|pyrrol-2-yl)-2.4-dioxo-1 4-dihydro-2//~quinazolin-3-yl Jcarbamic
acid rert-butyl ester (MS Cl: m/z 494 (MH1)) using (8-chloro- 1-cyclopropyl-
6,7-difluoro-2 4-dioxo-1 4-dihydro-2H-quinazolin-3-yl)carbamic acid tert-butyl
ester (Example 14) and 5-methyloctahydropyrrolo[3.4-¢|pyrrole (Ohnmacht C.J.
Jr., Draper C.W., Dedinas R.F., Loflus ., Wong J 1., J. Heterocyel. Chem.,
1983;20{2]:321-329) (General Mcethod 13). .

{13] |8-Chloro-1-cyclopropyl-7-(2,7-diazaspiro|4.4 non-2-yl)-6-ftuoro-
2,4-dioxo- 1 4-dihydro-2//-quinazolin-3-yljcarbamic acid ters-butyl ester (MS CI:
m/z 494 (MH™1)) from (8-chloro-1-cyclopropyl-6,7-difluoro-2,4-dioxo-1 4-
dihydro-2H-quinazolin-3-yl)carbamic acid fers-butyl ester (Example 14) and (2,7-
diaza-spiro[4.4]non-2-yl)carbamic acid /ers-butyl ester (Culbertson T.D.,

Sanchez J.P., Gambino L., Sesnie J.A., J. Med. Chem., 1990;33(8):2270-2275)
(General Method B).

(mm) (7-[3-Benzyl-3-(teri-butoxycarbonylaminomethyl)pyrrolidin-1-yl]- .
8-chloro- 1 -cyciopropyl-6-fluoro-2,4-dioxo-1 ,4-dihydr9-2"-quh|u7.olin-3 -yl}-
carbamic acid tert-butyl ester (MS CI: m/z 658 (MH™)) using (8-chloro-1-
cyclopropyl-6,7-difluoro-2,4-dioxo- | 4-dihydro-211-quinazolin-3-yl)carbamic acid
tert-butyl ester (Example 14) and (3-benzylpyrrolidin-3-ylmethyl)carbamic acid
tert-butyl ester (Example A70) (General Method B).

(nn)  {7-[(R)-3-((S)-1-teri-Butoxycarbonylaminoethyl)pyrrolidin-1-yl]-
8-chloro- 1-cyclopropyl-6-[luoro-2,4-dioxo-1 ,4-dihydro-2 H-quinazolin-3-yl } -
carbamic acid tert-butyl ester ((MS CI: m/z 582 (MH)) Irom (8-chloro-1-
cyclopropyl-6,7-di{luoro-2,4-dioxo-1 4-dihydro-2! I-quinuzolin-3-yl)carbamic acid
tert-butyl ester (Example 14) and (R)-(8)-1-pyrrulidin-3-ylethyl)carbamic acid
{ert-butyl ester (Johnson D.R., Szolepk D.L.. Domagala J.M., Stickney I'.M.,
Michel A., Kampl J.W., J. Heteroeyel. Chem., 1992;29[6]:1481-1488) (General
Method B).

(00) [8-Chloro-1-cyclopropyl-6-fluoro-7-(3-hydroxyiminopyrrolidin-
yl)-2,4-dioxo-ll ,4-dihydro-2H-quinazolin-3-yl]carbamic acid fers-butyl ester (MS
CI: m/z 465 (MH)) from (8-chloro-1-cyclopropyl-6.7-difluoro-2.4-dioxo-
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1 4-dihydro-2l-quinuzolin-3-yl)carbamic acid fert-buty! ester (Example 14) and
pyrrolidin-3-one oxime (ixample A7) (General Method 13).

(pp) |7-trans-(3-fert-Butoxycarbonylamino-4-trifluoromethylpyrrolidin-
1-yl)-8-chlorv-1-cyclopropyl-6-tluore-2,4-dioxo- 1 4-dihydro-2 H-quinazolin-3-
yl]-carbamic acid ters-butyl ester (MS Cl: m/z 622 (MH™)) from (8-chloro-1-
cyclopropyl-6,7-difluoro-2,4-dioxo- 1 4-dihydro-2H-quinszolin-3-yl)carbamice acid
tert-butyl ester (Examplc 14) and trans-(4-trifluoromethylpyrrolidin-3-yl)carbamic
acid fert-butyl ester (Fukui H., Shibata T., Nailo ‘I. Nakano J., Maejima T,

Senda H., Iwatani W., el al., Bivorg. Med. Chem. Leit., 1998;8[20]:2833-2838)
(General Method B).

(qq) (7-{(R)-3~(S)-1-(tert-Butoxycarbonylmecthylamino) cthyt]
pyrrolidin-1-yl }-8-chloro- 1 cyclopropyl-6-fluoro-2.4-dioxo- 1 4-dihydro-2/7-
quinazolin-3-yl)carbumic ucid reri-butyl ester (MS Cl: vz 596 (MH)) from
(8-chloro-1 -cyclopropyl-6,7-diﬂuofo—2.4-dioxo- 1.4-dihydro-211-quinazolin-
3-yl)carbamic-acid sert-butyl ester (Example 14) and (R)-3-((S)-1-
methylaminocthyl)pyrrolidine (J. Het. Chem., 1992;29:1481) (Genceral Method F).

(rr) lmns—[7-((3-Ierr-BuloxycarbonyIami||0:4-phcnylpyrrulidin-I-yl)-s-
chloro-1-cyclopropyl-6-1luvro-2,4-dioxo-1,4-dihydro-2/f-quinazolin-3-
yljcarbamic acid feri-buty! ester (MS Cl: nv/z 630 (MH™)) using (8-chloro-1-
cyclopropyl-6,7-difluoro-2,4-dioxo-1 4-dihydro-2/i-quinazolin-3-yl)carbamic acid
tert-butyl cster (Example 14) and trans-4-phenylpyrrolidin-3-ylamine carbamic
acid fert-butyl ester (Bucsh R.A., Domagala J.M., Laborde E., Sesnie J.C., /. Med.
Chem., 1993;36[26):4139-1451) (Gencral Method B).

(ss) tmns-{7-[3—mrl-Buloxycarbonylnmino-4-(4—hydroxyphenjl)-
pyrrolidin-1 -yl]-s-ch!oro- I-cycloprapyl-6-{luoro-2 4-dioxo- 1 ,4-dihydro-2H-
quinazolin-3-yl}-carbamic acid ters-bulyl ester (MS: m/z 646 (MHH)) using (8-
chloro-1-cyclopropyl-6.7-diflluoro-2.4-dioxo-1,4-dihydro-2/ f~quinazolin-3-
yl)carbamic acid /ert-butyl ester (Example 14) and trans-4-(4-hydroxyphenyl)-
pyrrolidin-3-ylamine carbamic acid zers-buty] ester (Bucsh R.A., Domagala J.M.,
Laborde E., Sesnie J.C., J. Med. Che., 1993;36[26]:4139-4151) (General
Procedurc B).
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(1) {7-[3-(teri-Butoxycarbonylaminomethyl)piperidin-1-yl]-8-chioro-
1-cyclopropyl-6-fluoro-2.4-dioxo-1,4-dihydro-2 H~quinazolin-3-yl } carbamic acid
tert-buty! ester (MS Cl: m/z 580 (M*)) using (8-chloro-1-cyclopropyl-6,7-
difluoro-2.4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)carbamic acid rert-butyl ester
(Example 14) and (piperidin-3-ylmethyl)carbumic acid fert-butyl ester (General
Method B).

(vu)  (7-{3-[(teri-Butoxycarbonylisopropylamino)methyl]pyrrolidin-1-
yl}-8-chloro-1-cyclopropyl-6-lluoro-2.4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)-
carbamic acid rert-butyl ester (MS Cl: m/z 608 (M) from (8-chloro-1-
cyclopropyl-6,7-difluoro-2,4-dioxo-1 ,4-dihydro-2H-quinazolin-3-yl)carbumic acid
teri-butyl ester (Exampie 14) and 3-(isopropylaminomethyl)pyrrolidine
(Domagala et al., J Med. Chem., 1994;3889-3901) (General Mcethod FF).

(vv) {7-[3-(teri-Butoxycarbonylaminomethyl)pyrrolidin-1-yl]-6,8-
dichloro- 1-cyclopropyl-2.4-dioxo-1.4=lihydro-2//«quinazolin-3-yl }carbamic acid
tert- butyl cster (MS Cl: n/z 584 (MH)) [rom (8-chloro-1-cyclopropyl-6,7-
difluoro-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)carbamic acid tert-butyl ester
(Cxample 14) and (pymrolidine-3-yimethyl)carbamic acid fers-buty! ester (General
Methad B).

(ww) [7-(3-tert-Buloxycarbonylumino-3-phenylpyrrolidin-1-yl)-8-
chloro-1-cyclopropyl-6-fluoro-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-
yl)carbamic acid fer-butyl ester (111 NMR (200 MHz, CDCl3) & 7.68 (d, 1H),
7.50-7.29 (m, 511), 6.72 (s, 1H), 5.24 (s, 111), 4.18-3.85 (m, 3H), 3.78-3.52 (m,
2H), 2.70 (s, 1H1), 2.58-2.39 (m, 1H), 1.62-0.62 (m, 22H)) from (8-chloro-1-
cyclopropyl-6,7-difluoro-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)carbamic acid
tert-butyl ester (Example 14) and (3-phenylpyrrolidin-3-yl)carbamic acid sers-
butyl cster (Example A30) using General Method B.

(xx) {7-[3-(teri-Butoxycarbonylaminomethyl)-4-methylpyrrolidin-1-
yl]-8-chloro-1-cyclopropyl-6-fluore-2,4-dioxo-1,4-dihydro-211-quinazolin-3-
yl}carbamic acid tert-butyl ester (MS ES: m/z 582 (MH*)) (rom (8-chloro-1-
cyclopropyl-6,7-difluoro-2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl)carbamic acid
teri-butyl ester (Example 14) and trans-(4-methylpyrmrolidin-3-yl)carbamic acid
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tert-butyl ester (Kuniyoshi M., Scigo S.. Keiji H.. Takayoshi 1., Eur. Pat. Appl.,
1987, EP 208210) using gencrul procedure I,

EXAMPLE 9
Deprotection of Quinazolin-2,4-diones

General Mcthod A

Hydrogen chloride gas is bubbled into diethy! ether (or dichloromethane or
dichloroethanc for 15 minutes. The resulting solution is then cooled to 0°C and
added 1o a solution ol a 2.4-dioxo-1,4-dihydro-2/-quinazolin-3-yl } carbamic acid
teri-butyl ester (Example 6), The reaclion mixture is slowly warmed to room
temperature. After 30 hours. the precipitate is filtered, washed with cther (or
dichloromethane or dichloroethanc) and hexanes, and dried under vacuum 10

afTord the hydrochloride sall of the desired deprotected amine as a solid.

General Mcthod B

A compound is dissolved in trilluoroacetic acid and stirred at 0°C for 3 to
8 hours. The acid is removed by blowing compressed air over the solution or
concentrute in vacuo. The residue is twice co-cvaporated with cthanol and dried

in vacuo to yicld the trifluoroacetate salt of the ttle compound as a solid.

General Mcthod C

A 3-dibenzylamino-6-fluoro-1-substituted-2,4-dioxo-1,2,3,4-tetrahydro-
quinazolin-7-y})pyrrolidin-3-yljcarbamic acid teri-butyl ester and 20% PJ/C (cat.)
are combined in mecthanol and shaken under 50 psi of hydrogen for 22.5 hours.
The suspension is fillcred through Celite and concentrated. The residue is purified
via chromatography (SiO3, CHCI3) to give a solid. The solid is then dissolved in
mcthylene chloride, ¢ooled to 0°C, and HCI gas is passed through the solution for

10 minutes. The suspension is stirred for 2 hours and concentrated to give the title

compound.
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General Mcthod D

Hydrogen chloride gas is bubbled through a solution of substrate in dicthyl
ether, and the solution stirred for 2 hours. The solvent is removed under reduced
pressure to aflord the desired title compound as a solid.

General Method E

A solution of substrate in ethano! is treated with a solution of ethanol
saturated with gaseous hydrogen chloride. The reaction mixture is stirred at room
temperature for 18 hours, and the solvent is removed in vacuo. The residue is
dissolved in walter, filtercd through a fiber glass pad to clarify, and lyophilized.
The solid residuc is triturated with ether, filtered, washed with ether and dried

in vacuo.

General Method F

A solution of' 3-amino-7-chlora-1-cyclopropyl-6-Muoro- 1 11-pyrido| 2.3-
d]pyrimidinc-2.4-dione (Lixample 24b), 1.2 eq. of heterocyclic amine side chain,
and 1:3 N, N-diisopropylcthylamine/acetoniltrile is heated at 50°C for 18 hours.
The reaction mixture is diluted with walter. cooled to 0°C, and the solid is removed
by filtration, washed with 50% aqucous acetonitrile, and dried in vacuo to give a
solid that is dissolved in ethanol and treated with a solution of cthanol saturated
with gaseous hydrogen chloride. ‘The mixture is then stirred at room icmperature
for 18 hours. The solvenl is removed in vacuo and the residue is Lriturated with

cther. The solid is removed by liltration, washed with ether and dried in vacuo.

"The lollowing compounds are synthesized according to General
Procedures A-F ol Example 9:

(a) 3-Amino-7-(3-aminomethylpyrrolidin-1-yl)-8-chloro-1-
cyclupropyl-ﬁ-ﬂuoro.- 1/ 1-quinazoline-2,4-dione hydrochloride (Compound 1)
(mp 153-155°C, MS CL: a/z 368 (MII™)) from 7-|3-(tert-butoxycarbonylamino-
methyl)pyrrolidin-1-yl|-8-chloro-1-cyclopropyl-6-fluoro-2.4-dioxo-1,4-dihydro-
2H-quinazolin-3-yl }carbamic acid fert-butyl ester (Example 8a) using Generul
Method A.
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(b)  3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-piperazin-1-yl-1 H-
quinazoline-2 4-dione hydrochloride (Compound 2) (mp 156-159°C, MS CI:
m/z 354 (MH1)) from 7-[4-(tert-butoxycarbonylpiperazin-1-yl)-8-chloro-1-
cyclopropyl-6-fluore-2,4-dioxo-1.4-dihydro-2 H-quinazolin-3-yl]carbamic acid
tert-butyl ester {(Example 8b) using General Method A.

(c)  3-Amino-7-[3-(aminomcthyl)-3-methylpyrrolidin-1-yl]-8-chloro-
1-cyclopropyl-6-fluoro- 1 H-quinazoline-2,4-dione hydrochloride (Compound 3)
(mp 166-168°C, MS CL: nv/z 382 (MH)) from {7-[3-(teri-butoxycarbonylamino-
methyl)-3-methyipyrrolidin-1-yi]-8-chloro-1-cyclopropyl-6-fluoro-2,4-dioxo-
1,4-dihydro-2 H-quinazolin-3-yl }carbamic acid tert-butyl ester (Example 8¢) using
General Mcthod A. .

(d)  3-Amino-7-(6-amino-3-aza-bicyclo[3.1.0Thex-3-yl)-8-chloro-
l-cyclopropyl-&ﬂuoro—lH-quinazc;lin-2.4-dione hydrochloride (Compound 4)
(mp 111-114°C, MS CI: m/z 366 (MH)) from [7-(6-tert-buloxycarbonylamino-
3-azabicyclo[3.1.0]hex-3-yl)-8-chloro- 1 cyclopropyl-6-fluoro-2,4-dioxo-1,4-
dihydro-2/-quinazolin-3-yl]Jcarbamic acid ters-butyl cgter (Examplc 8d) using
Gencral Method A.

(e 3-Amino-7-(($)-3-N-mcthylaminopyrrolidin-1-yl)-8-chloro-1-
cyclopropyl-6-{luoro- | F-yuinazoline-2,4-dione hydrochloride (Compound 5)
(mp 118-120°C, MS CI: m/z 368 (Ml 1)) from {7-|(S)-3-(tert-butoxycarbonyl-N-
methylamino)pyrrolidin-1-yl}-8-chloro-1-cyclopropyl-6-fluoro-2 4-dioxo-1 ,4-
dihydro-2H-quinazolin-3-yl }carbamic acid tert-butyl ester (Example 8c) using
General Mcthod A. .

(D 3-Amino-7-((S)-3-aminopyrrolidin-1-yl)-8-chloro- 12,4~
difluorvanilino)-6-fluoro- 1 H-quinazolinc-2,4-dione hydrochloride (Compound 6)
(mp 184-186°C, MS CIL: m/z 427(MH™)) from {7-[(S)-3-(tert-
butoxycarbonylamino)pyrrolidin- 1 -y!|-8-chloro-1-(2,4-difluoroanilino)-6-fluoro-
1,4-dihydro-2,4-dioxo-2/1-quinazolin-3-yl } carbamic acid feri-buty! ester
(Examplc 8f) u§ing Gencral Method A.

(g)  3-Amino-7-[(S)-3-aminopyrrolidin-1-yl]-1-cyclopropylamino-6,8-
difluoro-1 H-quinazoline-2,4-dionc hydrochloride (Compound 7) (mp 288°C
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(dec.), MS El: m/z 338 (M™)) from 7-[(S)-3-(ter-butoxycarbonylamino)-
pyrrolidin- 1 -yl}- I -cyclopropylamino-6.8-lifluero-1.4-dihydro-2.4-dioxo-21H-
quinazolin-3-yl}carbamic acid fers-butyl ester (Example 8g) using General
Method A.

(h) 3-Amino-7-[(S)-3-aminopyrrolidin-1-yl}-1-cyclopropylamino-5.8-
diltuoru- 1 H-quinazoline-2,4-dione hydrochloride (Compound 8) (mp338°C
(dec), MS El: m/z 338 (M) from {7-[(S)-3-(tert-butoxycarbonylamino)-
pyrrolidin-1-yl}-1-cyclopropylamino-5,8-difluoro-1.4-dihydro-2,4-dioxo-24/-
quinazolin-3-yl}carbamic acid fert-butyl cster (Example 8h) using General
Mecthod A

(i) 3-Amino-7-((S)-3-aminopyrrolidin-1-y!)-1cyclopropyl-5,6,8-
trilluoro-1 H-quinazoline-2.4-dionc hydrochloride (Compound 9) (imp 271°C
(dec.), MS ClI: m/z 356 (MH™)) from {7-[(S)-3-(ters-butoxycarbonylamino)-
pyrrolidin-1-yl|-l-cyclopropyl- I 4-dihydro-2.4-dioxo-5,6,8-trifluor-2 /-
quinazolin-3-y!}-carbamic acid fert-butyl cster { Example 8i) using General
Method A. .

G) 3-Amino-7-(3-aminopyrrolidin-1-yl)-8-chloro-1-cyclopropyl-
6-fluoro-1 H-quinazoline-2,4-dione hydrochloride (Compound 10)

(mp 134-136°C, MS CI: m/z 354 (MH)) from {7-]3-(tert-buloxycarbonylamino)-
pymolidin-1-yl]-8-chlaro- -cyclopropyl-6-fluoro-2 4-dioxo-1,4-dihydro-2 H-
quinazolin-3-yl}carbamic acid ferr-butyl ester (Example 8a) using General
Method A.

(k)  7-((8)-3-Aminopyrrolidin-1-yl)}-1-cyclopropyl-3,5-diamino-
6,8-difluoro- | Fl-quinazolinc-2,4-dione hydrochloride (Compound £1)

(mp 215-218°C (dec.), MS El: 352 (M™1)) from {5-amino-7-{(S)-3-(ter-
butoxycarbonylamino)pyrrolidin-1-ylJ- 1 cyclopropyl-6.8-dilluoro- 1 4-dihydro-
2 4-dioxo-2H-quinazolin-3-yl }carbamic acid terr-butyl ester (Example 12) using
Method A.

)] 3:Amino-7—(3-hydroxymelhylpyrrolidin— 1-yl)-8-chloro-1-
cyclopropyl-6-fluoro- I H-quinazoline-2,4-dione hydrochlotide (Compound 12)
(mp 78-80°C, MS CI: m/z 369 (MH™)) from [7-(3-hydroxymethylpyrrolidin-1-yl)-
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8-chloro-1-cyclopropyl-6-fluoro-2,4-dioxo- 1 ,4-dihydro-2 F/-quinazolin-
3-yljcarbamic acid tert-butyl ester (Example 8k) using Method A.

(m)  3-Amino-7-(3-uminocthylpyrrolidin-1-yl)-8-chloro- I-cyclopropyl-
6-1luoro- | H-quinazoline-2.4-dione hydrochloride (Compound 13)

(mp 158-160°C, MS CI: m/z 382 (M) from {7-[3-(fert-butoxycarbonylamino-
ethyl)pyrrolidin- 1-yl]-8-chloro-1 -cyclopropyl-6-luoro-2 4-dioxo-1,4-dihydro-2 F/-
quinuzolin-l_i-yl}cnrbmnic acid fers-butyl cster (Example 81) using Method A.

(n)  3-Amino-7-((5)-7-amino-5-azaspiro[2.4]hept-5-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1 H-quinazoline-2,4-dione hydrochloride (Compound 14)
(mp 177-179°C, MS CI: m/z 380 (MH™) from [7-(7-tert-butoxycarbonylamino-
5-azaspiro[2.4]hept-5-yl)-8-chlaro-1-cyclopropyl-6-fluoro-2,4-dioxo-1 4-dihydro-
2H-quinazolin-3-yl]carbamic acid terr-butyl ester (Example 8m) using General
Method A.

(o) 3-Amino-7-[(R)-3-(1-amino-1-methylethyl)pyrrolidin-1-yl]-
8-chloro-1-cyclopropyl-6-lluoro-1//-quinazolinc-2 ,4-dione hydrochloride
(Compound 15) (mp 117-120°C, MS CI: m/z 396 (MH™)) from {7-[(R)-3-(1-ters-
butoxycarbonylamino-|-methylcthyl)pyrrolidin-1-yl]-8-chloro- 1-cyclopropyl-
6-fluoro-2,4-dioxo- ,4-dihydro-2 H-quinazolin-3-yl} carbamic acid reri-butyl ester
(Examplc 8n) using General Method A,

(p)  3-Amino-7-(3-aminomethylpyrrolidin- 1-yl)-1-cyclopropy!-
6-fluoro-1/4-quinazoline-2 4-dione hydrochloride (Compound 16)

(mp 170-172°C, MS CI: nv/z 334 (MH)) [rom {7-|3-(fert-butoxycarbonylamino-
methyl)pyrrolidin-1-ylJ- I-cyclopropyl-6-fluoro-2,4-dioxo-1,4-dihydro-2 H-
quinazolin-3-yl}carbamic acid fers-butyl ester (Example 80) using Gener;:l
Mcthod A.

(@)  3-Amino-7-(pyrrolidin-1-yl)-8-chloro-1-cyclopropyl-6-fluoro-1 H-
quinazoline-2,4-dione hydrochloride (Compound 17) (mp 96-98°C, MS ClI:

m/z 339 (MH™)) from | 7-(pyrrolidin-I -yl)-8-chloro-1-cyclopropyl-6-luoro-
2,4-dioxo-1,4-dihydro-2H-quinazolin-3-ylJcarbamic acid sert-butyl cster
(Example 8p) using General Method A.
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" 3-Amino-7-(3-aminopyrrolidin- 1 -yl)-8-chloro-6-fluoro~
I-isopropyl-1/i-quinazoline-2.4-dione trilluoroacctate (Compound 18)
(mp 151°C, MS El: sz 356 (MH)) from {7-[3-(tert-butoxycarbonylamine)-
pyrrolidin- 1-yl]-8-chloro-6-{luoro-1-isopropyl-2,4-dioxo-6-fluoro-2//-quinazolin-
3-yl}carbamic acid rert-buty! cster (Exumple 8q) using General Method B.

(s) 3-Amino-7-(3-aminopyrrolin-1-yl)- 1 -sec-butyl-8-chloro-6-fluoro-
{ H-quinazoline-2,4-dione trifluoroacetate (Compound 19) (mp | 15°C) from
{7-[3-(tert-butoxycarbonylamino)pyrrolidin-1-yl}-1-sec-butyl-8-chloro-6-fluoro-
2,4-dioxo-2}-quinazolin-3-yl } carbamic acid tert-butyl ester (IZxample 8r) using
General Method B.

()] 3-Amina-7-[3-aminopyrrolidin-1-yl}-1<cyclopropyl-6-fluoro-
8-methoxy- 1 H-quinazoline-2,4-dione hydrochloride (Compound 20)
(mp 216-218°C, MS El: avz 350 (MH™)) from {7-[3-(ferr-butoxycarbonylamino)-
pyrrolidin-1-yl}-1-cyclopropyl-6-Mlucro-8-methoxy-2,4-dioxo-1,4-dihydro-2 H-
yuinazolin-3-yl }carbamic acid terr-butyl ester (Example 8s) using Method A.

()  3-Amino-7-[3-aminopyrrolidin-1-yl]-8-chloru-[-cyclobutylamino-
6-fluoro-1 H-quinazoline-2,4-dionc hydrochloride {Compound 21)
(mp 205-208°C (dec.), MS EI: 1m/z 368 (MH)) from {7-[3-(1ert-
butoxycarbonylamino)pyrrolidin-  -yl}-8-chioro-1 -cyclobutylamino-6-fluorc-
2,4-dioxo-1 ,4—dihydro—2H-quinazolil.1-3-yl}carbnmic acid rers-buty) ester
(Example 81) using General Mcthod A

(v)  3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-8-fluoro-1 H-
quinazoline-2,4-dione trifluoroacetate (Compound 22) (inp 210-212°C, MS El:
m/z 320 (MHH)) from (7-[3-(ter1-butoxycarbonylamino)pyrrolidin-1-yl]-1-
cyclopropyl-8-fluoro-2,4-dioxo-1,4-dihydro-2 H-quinazolin-3-yl} carbamic acid
tert-butyl ester (Example 8u) using Mcthod A.

(w)  3-Amino-7-(3-aminopyrrolidin-1-yl)-6-chioro-1-cyclopropyl-
8-fluoro-1H-quinazoline-2,4-dione trifluoroacetate (Compound 23)
(mp 135-1 37°C! MS El: m/z 354 (MH)) from {7-]3-(tert-butoxycarbonylamino)-
pyrrolidin-1-yl}-6-chloro-1-cyclopropyl-8-Nluoro-2 ,4-dioxo-1,4-dihydro-2-
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quinazolin-3-yl}carbamic acid /er7-buty! ester (Example 8v) using General
Method B.

(x)  3-Amino-7-((8)-3-aminopyrrolidin-1-yl)- 1-cyclopropylmethyl-
8-fluorv-1 H-quinazoline-2,4-dionc hydrochloride (Compound 24) (mp >250°C,
MS Cl: m/z 334 (M111) from |(S)-1-(1-cyclopropylmethyl-3-dibenzylumin-
6-Mluoro-2,4-dioxo-1.2,3,4-letmhydroquinazolin-7-yl)pyrrolidin-3-yl|carbamic
acid tert-butyl ester (Examplc 8w) using General Method C.

(y) 3-Amino-7-[(R)-3-(]-amino-1-methylcthyl)pyrrolidin-1-yl}-
I-cyclopropylmethyl-8-fluoro- | /{-quinazoline-2,4-dione hydrochloride
(Compound 25) (mp >250°C, MS CI: m/z 376 (MH™)) from {1-[(R)-
1-(cyclopropylmethyl-3-dibenzylamino-6-fluoro-2,4-dioxo-1,2,3 4-
tetrahydroquinazolin-7-yl)pymrolidin-3-yl]-1-methylcthy) } carbamic acid tert-butyl
ester (Example 8x) using Gencral Method C.

(z}  3-Amino-7~((S)-3-aminopyrrolidin-{-yl)- 1-ethyi-8-fluoro-1H4-
quinazoline-2,4-dione hydrochloride (Compound 26) (mp 248-251°C, MS CI:
m/z 308 (MH™)) from [(S)-1-(3-dibenzylamino-1-cthyl-6-fluoro-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl}-carbamic acid ten-buty] ester
(Example 8y) using General Mcthod C.

(aa)  3-Amino-1-ethyl-6-fluoro-7-[(R)-3-(1-amino-I-mcthylethyl)-
pyrrolidin-1-yl]-1H-quinazoline-2,4-dione hydrochloride (Compound 27)

(mp >250°C, MS CI: m/z 350 (MH™)) from |(R)-1-(3-dibenzylamino-1-ethyl-
6-Nuoro-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-1-methyl-1-pyrrolidin-
3-ylethyl|carbamic acid tert-butyl ester (Example 8z) using Method C.

(bb)  3-Amino-7-((8)-3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-
1 H-quinazoline-2,4-dionc bydrochloride (Compound 28) (mp >250°C, MS CI:
m/z 320 (MH*)) from 3-amino-{7-[(S)-3-(tert-butoxycarbonylamino)pyrrolidin-
1-yl]-1-cyclopropyi-6-fluore-1 H<uinazoline-2,4-dione (Example 25) using
General Method A.

(cc) .3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-8-
methyl-1H-quinazoline-2,4-dione trifluoroacetate (Compound 29)

{(mp 110-112°C, MS ES, MH*) m/z 334) from [7-(3-tert-butoxycarbonylamino-
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pyrrolidin-1-yt)-1-cyclopropyl-6-{luoro-8-methyl-2.4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl]carbamic acid fers-butyl ester (Example 8aa) using General
Method B.

(dd) 3-Amino-7-(3-aminomcethylpyrrolidin-1-yl)-1-cyclopropyl-6-
lTuoro-8-methyl-1H-quinazoline-2 4-dionc trifluoroacetate (Compound 30)

(mp 82-84°C, MS ES, m/z 348 (MH™)) from {7-[3<(tert-
buloxycarbonylnminomclhyl)-pyrro'lidin- 1-yl}-1-cyclopropyl-6-fluoro-8-methyl-
2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl ) carbamic acid tert-butyl ester
(Example 8bb) using General Method B.

(ce) 3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-8-fluoro-6-
methoxy-1H-quinazoline-2,4-dione hydrochloride (Compound 31)

(mp 208-210°C, MS ES, m/z 350(MH™)) from [7-(3-lert-butoxycarbonylamino-
pyrrolidin-1-yl)-1-cyclopropy!-8-fluoro-6-methoxy-2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl]carbamic acid sers-butyl cster (Example 8cc) using General
Method A.

- (I)  3-Amino-7-(3-aminomcthylipyrrolidin-1-yl)-1-cyclopropy!-6-
fluoro-8-methoxy-1H-quinazoline-2,4-dione hydroclll.oride (Compound 32)
(mp 180-182°C, MS ES, m/z 364 (MH™)) from {7-[3-(tert-
butoxycarbonylaminomethyl)pymolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methoxy-
2,4-dioxo-1,4-dihydro-2H-quinazolin-3-yl } -carbamic acid fers-butyl ester
(Example 8dd) using General Method A.

(gg) 3-Amin0-7-(3-amino§yrrolidin- 1-yl)-1-cyclopropyl-8-ethoxy-6-
fluoro-1H-quinazoline-2,4-dione hyt:lrochloride (Compound 33) {mp 220°C, MS
ES, m/z 364 (MH™)) from [7-(3-ler!:bul.oxycnrbonylnminopyrrolidin-l-y-l)-|-
cyclopropyl-8-ethoxy-6-fluoro-2,4-dioxo-~ 1 ,4-dihydro-2H-quinazolin-3-
yl]carbamic acid tert-butyl cster (Example 8ee) using General Method A.

(bb)  3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-2,4-

dioxo-1,2,3,4-tetrahydroquinazoline-8-carbonitrile hydrochloride (Compound 34)

(mp 277°C, MS ES, m/z 345 (MH)) from [7-(3-tert-
butoxycarbonylaminopyrrolidin- 1-yl)-8-cyano-1-cyclopropyl-6-fluoro-2,4-dioxo-

<SHH
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1 4-dihydro-2H-quinazolin-3-yl]Jcarbamic acid tert-butyl ester (Example 8IT) using
Gencral Mcthod A.

(i)  3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-(3-[ 1,2,3-trinzol}- 1 -yi-
pyrrolidin-1-yl)-1H-quinazoline-2,4-dione trilluoroacetate (Compound 35)
(mp 145-147°C, MS ES, m/z 406 (MH+)) from [8-chloro-1-cyclopropyl-6-fluoro-
2,4-dioxo-7-(3-[1,2,3-triazol]-1-yl-pyrrolidin-1-yl)-1,4-dihydro-2H-quinazolin-3-

- ylJcarbamnic acid reri-butyl ester (Examplc 8gg) using Generul Method B.

()  3-Amino-7-{(8)-3-((R)-1-aminoethyl)pyrrolidin-1 -yl]-1-
cyclopropyl-6-1luoro-8-methoxy- 1 H-quinazoline-2,4-dione hydrochloride
(Compound 36), (np 215-217°C) from {(R)-1-{(S)-1-(3-amino-I-cyclopropyl-6-
fluoro-8-methoxy-2.4-dioxo-1.2,3,4-tetrahydroquinazolin-7-yi)pyrrolidin-3-
ylJethyl}-carbamic acid ters-butyl ester (Example 28a) using General Method E.

{kk) 3-Amino-7-[(S)-3-((S)-1-aminoethyl)pyrrolidin-1-yli}-1-
cyclopropyl-6-fluoro-8-methoxy- 1 l:l-quinuzoline-2.4-dione hydrochloride
(Compound 37) (mp 221-223°C) from {(S)-1-[(S)-1<3-amino-1-cyclopropyl-6-
fluoro-8-methoxy-2,4-dioxo-1.2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-
ylJethyl}-carbamic acid fert-butyl ester (Example 28b). using Gencral Method A.

()  3-Amino-7-[(8)-3-((R)-1-aminoethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-2,4-dione hydrochloride
(Compound 38) (mp 197-199°C) from {(R)-1-((S)-1-(3-amino-1-cyclopropyl-6-
fluoro-8-methyl-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-
yl]ethyl}carbamic acid ters-butyl ester (Example 28c) using General Methed E.

(mm) 3-Amino-7-[(S)-3-((S)-1-aminocthyl)pyrrolidin-1-yl}-1-
cyclopropyl-6-{luoro-8-methyl- FH-quinazoline-2,4-dione hydrochloride
(Compound 39) (mp 192-194°C) from {(S)-1-[(S)-1-(3-amino-1-cyclopropyl-6-
fluoro-8-methyl-2.4-dioxo-1,2,3,4-ictrahydroquinazolin-7-yl)pyrrolidin-3-yl}-
ethyl}carbamic acid fert-butyl cster (Example 28d) using General Method E.

(nn)  5-Aminoe-9-((S)-3-aminopyrrolidin- t-yl)-8-Muoro-3-methyl-2.3-
dihydro-1-oxa-3n,5-diazaphcnalenc-4,6-dione hydrochloride (Compound 40)
(mp 202-204°C}) from [(S)-1-(5-amino-8-fluoro-3-methyl-4,6-dioxo-2,3,5,6-
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tetrahydro-4H-1-oxa-3a,5-diazaphenalen-9-yl)pyrrolidin-3-yljcarbamic acid tert-
butyl ester (Example 28¢) using General Method E.

(00) 5-Amino-9-[(R)-3-((S)- F-aminocthyl)pyrrolidin-1-yl]-8-Muoro-3-
methyl-2,3-dihydro- | -oxa-3u.5-diazaphenalene-4,6-dionc hydrochloride
(Compound 41) (mp 192-194°C) from {(S)-1-|(R)-1-(5-amino-8-{luoro-3-
methyl-4,6-dioxo-2,3,5,6-tctmhydro-4H-1-vxa-3a,5-diazaphenalen-9-yl)-
pyrrolidin-3-yl |ethyl} carbamic acid rers-buty! ester (Example 28() using General
Method E.

(pp) 2-Amino-8-((S)-3-aminopyrrolidin-1-y1)-9-fluoro-5-methyl-6,7-
dihydro-5H-pyrido[3.2,1-ijJquinazoline-1.3-dione, hydrochloride (Compound 42)
{mp 202-204°C) {from [(S)-l-(2-am_ino-‘)-lluom-s-mcthyl- 1,3«diox0-2,3,6,7-
tetrahydro-1 H,5H-pyrido[3,2.1-ij]quinazolin-8-yl)pyrrolidin-3-yl jcarbamic acid
tert-butyl ester (Example 28g) using General Mcthod L.

(aq) 2-Amino-8-[(R)-3-((S)-1-aminocthyl)pyrrolidin-f-yl]-9-fluory-5-
methyl-6,7-dihydro-5H-pyrido|3,2,1-ij]Jquinazoline-1,3-dione hydrochloride
(Compound 43) {mp 197-199°C) from {(R)-3-|(S)-1-(2-amino-9-{luoro-5-
methyl-1,3-dioxo-2,3.6.7-tetruhydro-1 H.5 H-pyridul_3.2-. [-ij]quinazolin-8-yl)-
pyrrolidin-3-yl }ethylJcarbamic acid fers-butyl ester (Example 28h) using General
Mcthod E.

(rr)  3-Amino-7<(S)-3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-
1 H-pyrido|2 3-d]pyrimidine-2.4-dione hydrochloride (Compound 44)

{mp 213-215°C) {rom [1-(3-Amino- | -cyclopropyl-6-fluoro-2,4-dioxo-1.2,3,4-
tetrahydro-pyrido[2,3-d]pyrimidin-7-yl)pyrrolidin-3-yljcarbamic ucid sers-butyl
cster (Example 28i) using General Mcethod E.

(ss)  3-Amino-7-(6-amino-3-azabicyclo[3.1.0]hex-3-yl)}-cyclopropyl-
6-fluoro-1 l-l-pyriduD;}-d|pyrin1idiric-2.4-dionm, hydrochloride (Compound 45)
(mp 268-270°C) [rom 3-amino-7-chloro-1-cyclopropyl-6-fluoro-111-pyrido]2.3-
d]pyrimidinc-2,4-dionc (Example 24b) and 3-azabicyclo|3.1.0]hex-6-ylcarbamic
acid tert-butyl cster using General Method F.

(tt)  3-Amino-7-(3-aminomethyl-3-methylpyrrolidin-1-yl)-1-
cyclopropy!l-6-{luoro-1H-pyrido|2,3-d]pyrimidine-2,4-dione, hydrochloride
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(Compound 46) (p |187-189°C) (rom 3-umine-7-chloro-1-cyclopropyi-6-fluoro-
111-pyrido][ 2,3~ |pyrimidine-2 4-dione (Cxample 24b) and | 1-methyl-(3-
mecthylpyrrolidin-3-yl)|methylcarbamic acid fert-butyl ester (. Med. Chem.,
1992;361-367) using Genernl Method FF.

{uu) 3-Amino-I-cyclopropyl-6-fluoro-7-(octahydropyrrolo} 3,4-
c]pyridin-2-yl)-1H-pyrido|2,3-d|pyrimidine-2 4-dione hydrochloride
(Compound 47) (mp 200-203°C) from 3-amino-7-chloro- 1-cyclopropyl-6-{luoro-
1 H-pyrido[2.3-d]pyrimidinc-2.4-dione (Lxample 24b) and (3aS,7uR)-
oclahydropyrrolo|3.4-c|pyridine-5-carboxylic acid tert-butyl ester (Example A27)
using General Method F.

(vv) 3-Amino-1-cyclopropyl-6-{luaro-7-(octahydropyrrolo(3,4-
b)pyridin-2-yl)-1H-pyrido[2,3-d|pyrimidine-2.4-dione hydrachloride
(Compound 48) (mp 200-202°C) from 3-amino-7-chloro-1-cyclopropyl-6-fluoro-
IH-pyrido[2,3-d]pyrimidine-2.4-dior;c (Examplc 24b) and octahydropyrrolo[3,4-
b)pyridine-5-carboxylic acid tcr;'-bulyl ester using General Method F.

(ww) 3-Amino-7-[(R)-3~(1-amino-l-mcthylethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-1 l-l-pyrido[2,3-d]l’yrimidine-2.4-;lionc hydrochloride
{Compound 49) (mp >260°C) lrom 3-amino-7-chloro-1-cyclopropyl-6-fluoro-

1 H-pyrido[2,3-d]pyrimidine-2,4-dionc (Example 24b) and (R)-3-(I-amino-1-
methylethyl)-pyrrolidine using Gencral Mcthod F.

{(xx) 3-Amino-7-(3-aminomethylpiperidin-1-yl)- 1-cyclopropyl-6-fluoro-
1H-pyrido[2,3-d]pyrimidinec-2,4-dione, dihydrochloride(Compound 50)

(mp 152-154°C) from 3-amino-7-chloro-1-cyclopropyl-6-fluoro-1H-pyrido[2,3-
d]pyrimidine-2,4-dione (Exampic 24b} and (3-aminomethylpiperidin-1-
yl)carbamic acid tert-butyl ester (Hilpert K. et al., J. Med Chem.,
1994;37[23]:3889-3901) using General Method F.

(yy) trans-3-Amino-7-(3-aminomethyl4-trifluoromcthylpyrrolidin-1-
yl)-1-cyclopropyl-6-fluoro-1 H-pyrido[2,3-d|pyrimidine-2,4-dione hydrochloride
(Compound 51) (inp 214-216°C) from 3-amino-7-chloro-1-cyclopropyl-6-luoro-
|H-pyrido[2,3-d]pyrimidine-2,4-dione (Example 24b) and 3-aminomethyl-4-
trifluoromethylpyrrolidine (Li Q., Wang W., Berst K.B., Claiborne A.,
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{lasvold L., Raye K., Tufuno M., ct ul., Bivorg. Med. Chem. Let., 1998:8:1953-
1958) using General Method 1.

(zz) 3-Amino-l-cyclopropyl-6-tluora-7-[(R)-3-((R)-1-methylamino-
cthyl)pyrrolidin-1-yl|-111-pyrido[2,3-d]|pyrimidinc-2.4-dione hydrochloride
(Compound 52) (mp 137-139°C) [rom 3-amino-7-chloro-1-cyclopropyl-6-luoro-
1H-pyrido[2.3-d pyrimidinc-2,4-dione (Example 24b) and (R)-3<(R)-1-
methylaminoethyl)pyrrolidine using General Method F.

(ama) 3-Amino-7-[(R}-3«((S)-1-aminocthyl)pyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-1H-pyrido[2,3-d]pyrimidinc-2,4-dione hydrochloride
{Compound 53) (mp >260°C) from {(S)-1-](R)-1-(3-amino- | -cyclopropyl-6-
{luoro-2,4-dioxo- 1.2,3 4-tetruhydropyrido} 2,3« jpyrimidin-7-yl)pyrrolidin-3-yl]-
ethyl }carbamic acid fert-butyl ester (Example 28j) using General Method E.

(bbb) 3-Amino-7-[3-(l-aminopropyl)pyrrolidin-1-yl]-1-cyclopropyl-6-
fluoro-8-methyl-1 H-quinazoline-2,4~lione hydrochloride (Compound 54) (MS
CE m/z 376 (MHT)) from { 1-[1-¢3-aminu-1-cyclopropyl-6-lluoro-8-methyl-2,4-
dioxo-1.2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl]propyl } carbamic acid
tert-butyl ester (Exampie 28000) using General Mcth(xi E.

(cec)  3-Amino-1-cyclopropyl-6-{luoro-8-methyl-7-{(R)-3-((S)-1-
methylaminocthyl)pyrrolidin-1-y1]-17/-quinazoline-2,4-dionc hydrochloride
{Compound 55) (inp 153-5°C) from {(8)-1-}(R)-1-(3-Amino-1-cyclopropyl-6-
Muoro-8-methyl-2,4-dioxo-1,2,3,4-tctrahydroquinazolin-7-yl)pyrrolidin-3-yi)-
cthyl}methylcarbamic acid serr-buty! ester (Example 28ppp) using General
Method E.

(ddd) 3-Amino-7-|7-(1-uminocthyl)-5-azaspiro[2.4]hept-5-yl|-1-
cyclopropyl-6-fluoro-8-methyl- 1 H/-quinazoline-2,4-dione hydrochloride
(Compound 56) (mp 'l 78-80°C, MS Cl: m/z 388 (MH™)) from { 1-[5-(3-amino-1-
cyclupropyl-G-ﬂuuro-s-mclhyI-2.4-di'oxn-I 2.3 4-tetrahydroquinazolin-7-yl)-5-
aza-spiro[2.4]hept-7-yl]-cthyl} carbamic acid zers-buty! ester (Example 28qqq)
using General Method E.

(cee) I'-(S-Amino-s-ChIoro-]-cyclopropyl-6—ﬂuoro-2,4-dioxc.)-l,2,3,4-
tetrahydroquinazolin-7-yl)piperidinc-3-carboxylic acid amide (Compound 58)
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(mp 141-144°C, MS Cl: m/z 396 (MIIF)) from | 7~(3-carbamoylpiperidin-1-y1)-§-
chloro-1-cyclopropyl-6-fluoro-2 4-dioxo-1.4-dihydro-2//-quinazolin-3-yl1]-
carbamic acid rert-butyl cster using Gieneral Method A (Example 8hh).

()  3-Amino-[7-trans-3-aminomethyl-4-tri[luoromethylpyrrolidin-1 -
yl]-8-chloro-1-cyclopropyl-6-Mluoro-1//-quinazoline-2,4-dione hydrochloride
(Compound 59) (mp 171-173°C, MS CI: m/z 436 (MH™)) from {7-[trans-3-(tert-
butoxycarbonylaminomethyl)-4-trilluoromethylpyrrolidin-1-yl]-8-chloro-1-
cyclopropyl-6-fluoro-2,4-dioxo-1 4-dihydro-2 H-quinazolin-3-yl } carbamic acid
fert-butyl cster (Examplc 8ii) using General Method E.

(ggg) 3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-{3-{(2.2,2-trifluoro-
cthylamino)methyl]pyrrolidin-1-yl}-1 //-quinazoline-2,4-dione hydrochloride
(Compound 60) (mp 163-164°C, MS Cl: m/z 450 (MH™)) rom 8-chloro-1-
cyclopropyl-G-ﬂuoro-2.4—dioxo—7—{j—l_(2.2.2-lriﬂuoroelhylnmino)melhyl]—
pyrrolidin-1-yl}-1,4-dihydro-2 f-quinnzolin-3-yl)carbnmic acid fers-butyl cster
(Example 8ij) using General Method E.

(hhh) 3-Amino-8-chloro-1-cyclopropyl-6-[luoro-7-(5-methylhexahydro-
pyrrolo[3,4-c]pyrrol-2-yl)-1 H-quinazoline-2,4-dionc hydrochloride
(Compound 61) (mp 133-1355°C, MS CI: m/z 394 (MH™)) from [8-chloro-I-
cyclopropyl-6-fluoro-7-(5-methylhexuhydropyrrolo| 3,4-c]pyrrol-2-yl -2, 4-dioxo-
1,4-dihydro-2 H-quinazolin-3-ylJcarbamic acid ters-butyl cster (Example 8kk)
using General Mcthod E.

(iii)  3-Amino-8-chloro-1-cyclopropyl-7-(2.7-diazaspiro{4.4]non-2-y})-
6-fluoro-1 H-quinazolinc-2.4-dionc (Compound 62) (mp 147-149°C, MS CI:
m/z 394 (MI1)) from |8-chloro-1 -cyclopropyl-7-(2,7-diavaspiro| 4.4 [non-2-yl)-6-
fluoro-2,4-dioxo-1 .4-dihydro-2!-l-qu:inz|zuIin-3-yl]carbamic acid rert-butyl ester
(Example 811) using General Mcthod E.

() 3-Amino-7-(3-aminomecthyl-3-benzylpyrrolidin-1-yl)-8-chloro- 1~
cyclopropyl-6-fluoro- 1 H-quinazoline-2,4-dione hydrochloride (Compound 63)
(mp 148-150°C, MS CI: m/z 458 (M) from (7-[3-benzyl-3<(rert-
butoxycarbonylaminomethyl)pyrrolidin- 1-yl|-8-chloro- 1-cyclopropyl-6-Nuoro-

4
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2 d-dioxo-1 4-dihydro-2/I-quinazolin-3-yl ! carbamic acid fers-butyl ester
(Example 8mm) using General Mcthod [

(kkk) 3-Amino-7-[(R)-3-((S)-1 -;;mim\clhyl)pyrrolidin- 1-yl]-B-chloro-1-
cyclopropyl-6-{luoro- 1 [ I-quinazoline-2.4-dione hydrochloride (Compound 64)
(mp 164-166°C, MS CI: m/z 382 (MH™)) from {7-[(R)-3-((S)-1-tert-
buloxycarbonylaminocthyl)pyrrolidin- 1 -yl |-8-chloro- 1 -cyclopropyl-6-1luoro-2.4-
dioxo-1,4-dihydra-2H-quinazolin-3-yl }carbamic acid feri-buty! ester
{Example 8an) using General Method E.

(i)  3-Amino-8-chloro-1-cyclopropyl-6-[luoro-7-(3-hydroxyimino-
pymolidin-1-yl)}-1 -quinazoline-2,4-dionc (Compound 65) (mp 147-9°C, MS CI:
m/z 368 (MI1)) from ) [8-chloro- 1-cyclopropyl-6-fluoro-7-(3-hydroxyimino-
pyrrolidin-yl)-2,4-dioxo-1,4-dihydro-2//-quinazolin-3-yl jcarbamic acid feri-butyl
ester (Example 80v) using General Method E,

(mmm) 3-Amino-7-|trans-3-amino-4-trilluoromethylpyrrolidin-1-yl]-8-
chloro-1-cyclopropyl-6-fluoro- 1 l-quinazoline-2,4-dione hydrochloride
(Compound 66} (mp 181-183°C, MS CI: m/z 422 (MI]™)) from [7-(trans-3-tert-
butoxycarbonylumino-4-trilluoromethylpyrrolidin-1-yl)-8-chloro- 1-cyclopropyl-
6-Muoro-2,4-dioxo-1.4-dihydro-2 Fl-quinazolin-3-yljcarbamic acid ters-buty! ester
(Example 8pp) using General Mcthod l:

(nnn) 3-Amino-8-chlorv-1-cyclopropyl-6-fluoro-7-[(R)-3-(S)-1-
methylaminoethyl)pyrrolidin-1-yl}-1 H-quinazoline-2,4-dione hydrochloride
(Compound 67) (mp 122-124°C“, MS Cl: n/z 396 (MH)) (rom (7-{(R)-3-(S)-1-
(¢ert-butoxycarbonylmethylamino)ethyl]pyrrolidin-1-yl } -8-chloro-1-cyclopropyl-
6-fluoro-2,4-dioxo- 1 ,4-dihydro-2 H-quinazolin-3-y!)carbamic acid serr-butyl ester
(Examplc 8qq) using General Method E.

(o00) 3-Amino-7-(trans-3-amino-4-phenylpyrrolidin-1-yl)-8-chloro-1-
cyclopropyl-ﬁ-fluoro-lH-quinazolinc—2;4-diunc hydrochloride (Compound 68)
{mp 174-175°C, MS CI: m/z 430 (MH™T)) [rom | 7-(truns-3-tert-
buloxycarbonyl.nmino—4-phcnylpyrrolidin—l -y})-8-chloro- 1-cyclopropyl-6-fluoro-
2,4-dioxo-1,4-dihydro-2/{-quinazolin-3-yl jcurbamic acid fert-butyl ester
(Example 8rr) using General Method E.
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(ppp) 3-Amino-7-|lrans-3-umino-4-(4-hydroxyphenyl)pyrrolidin-1-yl]-8-
chloro-1-cyclopropyl-6-Nluoro- 1 /l-guinazoline-2 4-dione hydrochloride
(Compound 69) (mp >200°C, MS Cl: m/z 446 (MH)) using 7-[trans-3-ters-
butoxycarbonylamino-4-(4-hydroxyphenyI)pyrrolidin-! -yl]-8-chloro-1-
cyclopropyl-6-fluoro-2,4-dioxo- I 4-dihydro-2 H-quinazolin-3-yl }carbamic acid
tert-butyl ester (Example 8ss) and General Method E.

(aqq) N-|1-(3-Amino-8-chloro-1-cyclopropyl-6-{luoro-2.4-dioxo-1,2,3 4-
tetrahydroquinazolin-7-yl)pyrrolidin-3-ylinethyl Jmcthanesulfonamide
hydrochloride (Compound 70) (mp 109-112°C, MS Cl: m/e 446 (MI11)) from
{ 8-chloro-1-cyclopropyl-6-fluoro-7-3-(methancsulfonylaminomethyl)-pyrrolidin-
1-yl]-2,4-dioxo- I ,4-dihydro-2H-quinazolin-3-yl} carbamic acid fert-butyl ester
(Example 36) using General Method E.

(rr})  3-Amino-7-(3-aminomcthylpiperidin-1-yl)-8-chloro-1-cyclopropyl-
6-1luoro-11H-quinazoline-2,4-dione hydrochloride (Compound 71)

(mp 131-133°C, MS CI: m/z 382 (MH*)) from {7-[3-(tert-
butoxycarbonylaminomethyl)piperidin-1-yl]-8-chloro- I -cyclopropyl-6-fluoro-
2,4-dioxo-1,4-dihydro-2 H-quinazolin-3-yl }carbamic acid fers-butyl ester
(Example 8tt) using General Method E.

(sss) 3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-|3-(isopropylamino-
methyl)pyrrolidin-1-yl}-1//-quinazoline-2,4-dione hydrochioride (Compound 72)
(mp 125-127°C, MS CI: m/z 410 (MH™)) from (7-{3-[(¢ers-butoxycarbonyl-
isopropylamino)methyl]pyrrolidin-1-y!}-8-chloro- 1 -cyclopropyl-6-fluoro-2 ,4-
dioxo-1,4-dihydro-21l-quinazolin-3-yl)carbamic acid ferr-butyl ester
(Example 8uu) using General Mcthod E.

() 3-Ami110-7-(3-umino;'nclhylpymlidin— 1-yl1)-6,8-dichioro-1-
cyclopropyl- 1 H-quinazoline-2,4-dione hydrochloride (Compound 73)

(mp 147-149°C, MS CI: m/z 384 (MH™)) from {7-|3-(tert-
butoxycarbonylaminomecthyl)-pyrrolidin- 1-yl]-6,8-dichloro-1-cyclopropyl-2,4-
dioxo-1,4-dihydro-2H-quinuzolin-3-y!  carbamic acid fers- butyl ester using
General Method E.

AN
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(uuu) N-}i-{3-Amino-8-chluro-1-cyclopropyl-6-fluoro-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)pyrrolidin-3-yimethyl}methanesulfonamide
(Compound 74) (mp 109-112°C, MS CI: m/z 446 (MH ™)) from {8-chloro-1-
cyclopropyl-6-{luoro-7-[3-(methancsul fonylaminomethyl)pyrrolidin-1-yl}-2,4-
dioxo-1,4-dihydro-2H-quinazolin-3-yl } carbamic acid zeri-butyl ester
(Example 36) using General Mcthod E.

(vvv) 3-Amino-7-[(R)-3-(S)-(l-aminocthyl)pyrrolidin-1-yl}-1-
cyclopropyl-6-luoro-8-methyl-1 H-quinazoline-2.4-dione hydrochloride
(Compound 75) (mp 194-196°C, H NMR (200 MHz, DMSO-dg): 6 8.25 (bs,
3H), 7.47 (d. 111), 4.68 (bs, 3I1), 3.5;}-3.23 (m, 7H), 2.49 (s, 3H), 2.02-1.92 (m,
1H), 1.80-1.60 (m, 1H), 1.30 (d, 3H), 1.12-1.08 (mn, 2H), 0.62-0.50 (m, 2H); M$
ES: m/z 362 (MH)) rom {1-[1-[( R)-3-(S)-(3-amino-1-cyclopropyl-6-fluoro-8-
mcthyl-2,4-dioxo-1,2,3,4-tetrahydroguinazolin-7-yl)pyrrolidin-3-
yljethyl }earbamic acid tert-butyl ester (Example 28k) using General Method A.

(www) 3-Amino-7-J{R)-3-(1 -amino- | -methylcthyl)pyrrolidin-1-yl})-1-
cyclopropyl-6-(luoro-8-methyl- | H<quinazolinc-2,4-dione hydrochloride
(Compound 76) (mp 200-202°C, MS ES: m/z 376 (MH™)) from {1-[(R)-1-(3-
amino-1-cyclopropy!-6-fluoro-8-methyl-2.4-dioxo-1.2,3 4-tetrahydroquinazolin-7-
yl)pyrrolidin-3-yl }-1-methylethyl} carbamic acid fer-butyl ester (Example 281)
using Method A.

(xxx) 3-Amino-7-3-(1-aminocthyl)-3-methoxypyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dionc hydrochloride
(Compound 77) (mp 190-192°C. |H NMR (200 MKz, DMSO-dg): 8 8.07 (bs,
3H), 7.49 (d, 111), 3.89-3.10 (m, 12H), 2.42 (s, 311), 2.39-2.08 (n, 2H), 1.29 (d,
3H), 1.07-1.03 (m, 2H), 0.62-0.52 (m, 2H): MS ES: m/z 392 (MH™)) from {1-[1-
(3-amino- 1-cyclopropyl-6-lluoro-8-methyl-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-3-methoxypyrrolidin-3-ylJethyl }carbamic acid sert-
buty! ester (Example 28m) using General Method A.

(vyy) 3-Amino-7-{3-(1-uminoethyl)-3-fluoropyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione hydrochloride
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(Compound 78) (mp 190-192°C, MS ES: m/z 396 (MFI1)) from {1-[1-(3-amino-
{-cyclopropyl-6-lluoro-8-methoxy-2,4-dioxo-1.2,3.4-tctrahydroquinazolin-7-yl)-
3-ﬂuoropyrrolidir;—:!-yl_lethyl}cnrbamic acid fert-butyl cster (Example 280) using
General Method A.

(7zzz) 3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-5-
methyl-1H-quinazoline-2.4-dione hydrochloride (Compound 79) (mp 238-240°C,
MS ES: m/z 334 (MH™1)) Irom [1-(3-amino- 1-cyclopropyl-G-luoro-5-methyl-2,4-
dioxo-1.2,3,4-(ctrahydroquinazolin-7-yl)pymrolidin-3-yl}carbamic acid fers-butyl
ester (Example 28p) using Gencral Method A.

(anaa) 3-Amino-7-[{R)-3-(S)-(1-aminoethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-5-methyl-1 H-quinazoline-2,4-dione hydrochioride
(Compound 80) (mp 245-247°C, MS ES: m/z 362 (MH1)) from {1<S)-] 14R)-(3-
amino-1-cyclopropyl-6-fluoro-5-methyl-2,4-dioxo-1,2,3 4-tetrahydroquinazolin-7-
yl)pyrrolidin-3-yl]ethyl} carbamic acid rers-butyl ester (Example 28q) using
General Mcthod A. '

{bbbb) 3-Amino-7-(3-aminomecthyl-3-methoxyincthylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methyl-1FH-quinnzoline-2,4-dione hydrochloride
(Compound 81) (mp 172-177°C, MS ES: m/z 392 (MH1)) [rom [ 1-(3-amino-1-
cyclopropyl-6-fluoro-8-mecthyl-2,4-dioxo-1,2,3 4-tetrahydroquinazolin-7-yl)-3-
methoxymethylpyrrolidin-3-ylmethyl]carbamic acid sers-butyl ester
{Examplc 28r) using General M-(:lh(;d A.

(ccec) 3-Amino-7-(3-n|nim;mcthyI-3-l'luoromclhyl pyrrolidin-1-yl)-1-
cyclopropyl-6-[luoro-1 H-quinazoline-2,4-dione hydrochloride (Compound 82)
(mp 160-163°C, MS ES: m/z 380 (MH™)) from [1-(3-amino-1-cyclopropy!-6-
fluoro-8-methyl-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-3-
fluoromethylpyrrolidin-3-ylmethyl]carbamic acid fers-butyl ester (Example 28s)
using General Method A.

(dddd) 3-Amino-7-(trans-3-aminomethyl-4-trifluoromethylpyrrolidin-1-
yl)-1-cyclopropyl-6-fluoro-8-methoxy- 11 I-quinazoline-2,4-dione hydrochloride
(Compound 83) (mp 205-207°C, MS ES: m/z 432 (MH™)) from [trans<(3-amino-
1-cyclopropyl-6-fluoro-8-methoxy-2.4-dioxo- 1,2,3,4-tetrahydroquinazolin-7-yl)-
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4-trifluoromethyllpyrrolidin-3-ylmethyl jcarbamic acid ferr-butyt cster
(Example 28t) using General Method A.

(ceee) 3-Amino-7-|3-(1-uminocthy!)piperidin-1-yl}-1-cyclopropy!-6-
fluoro-8-methoxy- 1 H-quinazoline-2,4-dionc hydrochloride (Compaound 84)

(mp 198°C, MS ES: m/z 392 (MHY)) from {1-|{-(3-amino-1-cyclopropyl-6-
[uoro-8-methoxy-2,4-dioxo-1,2,3 4-tctrahydroquinazolin-7-yl)piperidin-3-
yl]ethyl }carbamic actd terr-butyl ester (Example 28u) using General Mcethod A.

()  3-Amino-7-{3-(aminoethyl)piperidin-1-yf}-1-cyclopropyl-6-fluoro-
8-methyl-1H-quinazolinc-2,4-<dione hydrochloride (Compound 85) (mp 200°C,
IH NMR (200 MHz, DMSO-dg): 5 8.25 (bs, 3H), 7.52 (d, 1H), 6.36 (bs, 3H),
3.54-2.80 (m, 6H), 2.48 (s, 3H), 2.02-1.15 (i, 811), 1.02-0.50 (m, 4H); MS ES:
m/z 376(MH+)) from {1-{1(3-amino-1i-cyclopropyl-6-Nuoro-8-methyl-2,4-dioxo-
1.2,3,4-tetrahydroquinazolin-7-yl)piperidin-3-yt jethyl } carbamic acid sers-butyl
ester (Example 28v) uging Gencral Method A,

(geeg) 3-Amino-7-14-(1-aminocthyl)-3,3-limcthylpyrrolidin-1-ylj-1-
cyclopropyl-6-fluoro-8-methoxy- 1 H-guinazoline-2,4-dione hydrochloride
(Compound 86) (mp 230°C, MS ES: in/z 406 (MH*)) Irom {1-[13-amino-1-
cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1.2,3,4-letruhydroguinazolin-7-y1)-
4,4-dimethylpyrrolidin-3-yl]ethyl jcarbamic acid fert-bulyl ester (Example 28w)
using General Method A.

(hhhh) 3-Amino-7-{4-(1-aminocthyl)-3,3-dimethylpyrrolidin-1-yl}-1-
cyclopropyl-6-{luoro-8-methyl-1} l-quinazoline-2,4-dione hydrochloride
(Compound 87) (mp 246°C, MS ES: m/z 390 (MI1*)) Irom {1-[1-(3-amino-1-
cyclopropyl-6-fiuoro-8-methyl-2,4-dioxo-1.2,3,4-tetrahydroquinazolin-7-yl)-4,4-
dimethylpyrrolidin-3-yllethyl} carbamic acid rert-butyl ester (Example 28x) using
General Mcthod A.

(iiii)  3-Amino-7-(3-umino-3-phenylpyrrolidin-1-yl)-1-cyclopropyl-6-
(luoro-8-methyl-1H-quinazoline-2,4-dione hydrochloride (Compound 88)

(mp 236°C, MS ES: m/z 410 (MH™)) from [1-(3-amino- I-cyclopropyi-6-fluoro-8-
methyl-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-3-phenylpyrrolidin-3-
yllcarbamic acid lcr.-l-butyl ester (Example 28z) using General Method A.

S
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(i) 3-Aminv-7-[3-(1-aminoethyl)-4-methylpyrrolidin-1-yl]j-1-
cyclopropyl-6-fluore-8-methyl- 1 H-quinazoline-2.4-dione hydrochloride
(Compound 89) (mp 240°C, MS ES: m/z 376 (MH™)) from {1-[1-(3-amino-1-
cyclopropyl-6-[luoro-8-methyl-2 4-dioxo-1,2,3,4-tetmhydroquinazolin-7-yl)-4-
methylpyrrolidin-3-yljethyl}carbamic acid ferr-butyl ester (Example 28y) using
General Method A.

(kkkk) 3-Amino-7-(3-aminomethyl-3-phenylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dione hydrochloride
(Compound 90) (mp 227-231°C, MS ES: m/z 424 (MH™)) from [1-(3-amino-1-
cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)3-
phenylpyrrolidin-3-ylmethyl]carbamic acid ert-butyl ester (Example 28aa) using
General Method A.

()  3-Amino-7-(7-aminomethyl-5-u7aspiro[2,4]hept-S-yl)-1-
cyclopropyl-6-fluoro-8-methyl-1 H~quinazoline-2,4-dione hydrochloride
(Compound 91) (mp 167°C, MS ES: m/z 374 (MIT")) from |5<3-amino-1-
cyclopropyl-6-lluoro-8-methyl-2.4-dioxo-1,2,3,4-teliruhydroquinazolin-7-yl)-5-
azaspiro[2.4)hept-7-ylinethyljcarbamic acid tert-butyl cster (Example 28bb) using
Generat Mcthod A.

(mmmm) 3-Amino-7-(7-aminomethyl-5-azaspiro[2,4]hcpt-5-yl)-1-
cyclopropyl-6-fluoro-8-methoxy- 1 H-guinazoline-2,4-dionc hydrochloride
(Compound 92) (mp 178°C, MS ES: m/z 390 (MIH™)) from [5-(3-amino-1-
cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-5-
azaspiro[2.4]hept-7-ylmethyl]carbamic acid rert-butyl ester (Example 28cc) using
General Method A. ‘

(nnnn) 3-Amino-7-(3-aminomethyl-3-hydroxypyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione hydrochloride
(Compound 93) (mp 202°C, MS ES: m/z 380 (MH™)) from [1-(3-amino-1-
cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1 »2,3,4-tetrahydroquinazolin-7-yl)-3-
hydroxypyrrolidin-3-ylmethyl]carbumic acid terr-butyl ester (Example 28dd)
using General Method A.
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(0000) I-Amino-7-(3-aminomcthylpiperidin-1-yl)-I-cyclopropyl-6-fluoro-
8-methyl-1H-quinazoline-2 4-dione hydrochloride (Compound 95)

(mp 219-221°C, MS ES: m/z 362 (MH™)) from | 1-(3-amino-1-cyclopropyl-6-
fluoro-8-methyl-2,4-dioxo-1.2,3,4-tetruhydroquinazolin-7-yl)piperidin-3-
ylmethyl]carbamic acid 7eri-butyl cster (Example 28cc) using General Method A,

(pppp) 3-Amino-7-(3-amino-4-methoxypyrrolidin-1-yl)-I-cyclopropyl-6-
fluoro-8-methy!- 1 H-quinazoline-2,4-dione hydrochloride (Compound 96)

(mp >250°C, MS ES: nv/z 364 (MH™)) from [1(3-amino-1-cyclopropyl-6-fluoro-
8-methyl-2,4-dioxo-1 .2.3.4-10lr9_hyquuinnzolin-7-yl)-4-mclhoxypyrrolidin-3-3-rl]
carbamic acid fers-butyl ester (Example 28T) using General Mcthod A,

(qqqq) 3-Amino-7-(3-amino-4-methoxypyrrolidin-1-yl}-1-cyclopropyl-6-
fluoro-8-methoxy-1H-quinazoline-2,4-dionc hydrochloride (Compound 97)

(mp >250°C, MS ES: nvz 380 (MH™)) from | 1-(3-amino-1-cyclopropyl-6-Mluoro-
8-methoxy-2,4-dioxo-1,2.3,4-1etrahydroguinazolin-7-y1)<4-methoxypyrrolidin-3-
yl]Jcarbamic acid tert-butyl ester (Example 28gg) using General Method A.

() 3-Amino-7-(3-amino-4-{luoropyrrolidin-1-yl)-1-cyclopropyl-6-
fluoro-8-methoxy- 1 H-quinazoline-2,4-dione hydrochloride (Compound 98)

(mp >250°C, MS LCS: m/z 368 (MH™)) from [1-(3-amino- 1-cyclopropyl-6-fluoro-
8-methoxy-2,4-dioxo-1,2,3,4-lctrahydroquinazolin-7-yl)-4-fluoropyrrolidin-3-
yl]carbamic acid seri-buty! cster (Example 28hh) using General Method A.

(ssss) 3-Amino-7-(3-aminomethyl-3-methylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dione hydrochloride
(Compound 99) (mp 210°C, MS ES: m/z 362 (MH™)) from [1-(3-amino-]1-
cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3 4-tetrahydroquinazolin-7-yl)-3-
methylpymolidin-3-ylmethyljcarbamic acid fert-butyl ester (Example 28ii) using
General Mcthod A.

()  3-Amino-7-{(R)-3 (-((S)- I-aminocthyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-cthyl-6-fluvro-1 H-quinazoline-2 4-dionec hydrochloride
(Compound 100) (mp 155-157°C, MS ES: m/z 376 (MH™)) from {(S)-1-[(R)-1-
(3-umino-1-cyclopropyl-8-ethyl-6-fluoro-2,4-dioxo- ,2,3.4-tetrahydroquinazolin-

=44
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7-yl)pyrrolidin-3-yl|cthyl} carbamic acid rer-buty! cster (Example 28jj) using
General Mcthad A.

(uuuu) 1-{3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1.2,3 .4-
ietrahydroquinazolin-7-yl)pyrrolidine-3-carboxylic acid trifluoroacetate
(Compound 101) (np 252°C (decomp), MS ES: m/z 379 (M) from 13-
amino- 1 -cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1.2,3,4-tetrahydroquinazolin-
7-y)pyrrolidine-3-carboxylic acid ferr-bulyl ester (Example 28kk) using General
Method B.

(vvvv) 1-(3-Amino-i-cyclopropyl-6-fluoro-8-methyl-2,4=lioxo-1,2,3 4-
tetrahydroquinazolin-7-yl)pyrrolidine-3-carboxylic acid trifluoroacetate
(Compound 102) (inp 226°C (decomp), MS ES: m/z 363 (MH+)) from 1-(3-
amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1.2,3,4-tctrahydroquinazolin-7-
yl)pyrrolidine-3-carboxylic acid ferr-butyl ester ([ixample 2811) using General
Method A.

(wwww)  3-Amino-7-(l-aminomethyl-3-azabicyclo[3.1.0]hex-3-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione hydrochloride
(Compound 103) (mp 183-185°C, MS LS: m/z 376 MH™)) from (3-(3-amino-1-
cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3 4-tetrahydrogquinazolin-7-yl)-3-
azabicyclo[3.1.0Jhex-1-ylmethyl]yl Jearbamic acid rerr-butyl ester (Example
28mm) using General Method A.

(xxxx) 3-Amino-7-(]-aminomcthyl-3-azabicyclo[3.1.0JThcx-3-yl)-1-
cyclopropyl-6-fluoro-8-methy!l- | H-quinazoline-2 4-dione hydrochloride
(Compound 104) (mp 189-194°C, MS ES: m/z 360 (MH™1)) from [3-(3-amino-1-
cyclopropyl-6-fluoro-8-methyi-2,4-dioxo-1 ,2,3,4-lclmhydroquinazolin—?-y 1)-3-
azabicyclo[3.1.0]hex- I -ylmethyl]yl]carbamic acid ferr-butyl ester (Example 28nn)
using General Method A.

(yyyy) 3-Amino-7-[(8)-3-((R)-1-aminoethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-mcthoxy- 1 H-quinazoline-2,4-dione hydrochloride
(Compound 105) (mp 175-179°C, MS ES: m/z 378 (MH™)) from {(R)-1-{(S)-1-
(3-amino-1 -cyc.:lopmpyl—G-ﬂuoro—B-melhoxy-ZA-d joxo-1.2,3.4-
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tetrahydroquinazolin-7-yl)pyrrolidin-3-yl |ethy!} curbamic acid fers-butyl ester
(Examplc 2800) using General Mcethod A.

(zzzz) 3-Amino-7-[(8)-3-((R)-1-aminocthyl)pyrrolidin-1-yl|-1-
cyqloprupyl-b-ﬂuoru-8-mclhyl-I I I-quinazoline-2,4-dione hydrochloride
(Compound 106) (mp 172-176°C, MS (ES: m/z 362 (MH™)) from {(R)-1-[(S)-1-
(3-amino-1-cyclopropyl-6-[luoro-8-methoxy-2 4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)pyrrolidin-3-yl]ethyl }carbamic acid tert-butyl ester
(Example 28pp) using Gencral Method A.

(aanna) 3-Amino-1-cyclopropyl-6-fluoro-8-methyl-7-(octahydropyrrolo
[3,4-b]pyridin-6-yl)-1H-quinazoline-2,4-dione hydrochloride (Compound 107)
(mp 220°C, MS ES: m/z 374 (MH™)) from 6-(3-amino-1-cyclopropyl-6-fluoro-8-
methyl-2 4-dioxo-1.2 3.4-tetrahydroquinazolin-7-yl)octahydropyrrolo[3,4-
blpyridine-1-carboxylic acid rert-butyl esicr (Example 28qq) using General
Method A.

(bbbbb)  3-Amino-7-(trans-3-aminomethyl-4-methylpyrrolidin-1-y1)-8-
chloro-1-cyclopropyl-6-fluoro-1H-quinazolinc-2.4-dionc hydrochloride
(Compound 108) (mp 215-217°C, MS ES: m/z 382 (MI1+)) from {7-[trans-3-
(ter-butoxycarbonyl-aminomethyl)4-methylpyrrolidin- 1 -yl]-8-chloro-1-
cyclopropyl-6-luoro-2,4-dioxo-1,4~dihydro-2H-quinazolin-3-yl} carbamic acid
tert-butyl ester (Compound 109) (Example 8xx) using General Method A.

(cccec)  3-Amino-7-{trans-3-aminomethyl-4-methylpyrrolidin- L-yl)-1-
cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazolinc-2,4-dione hydrochloride
(Compound 110) (mp 189°C, MS ES: m/z 378 (MH+)) from [trans-1-(3-amino-1-
cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo- | .2,3,4-telrahydroquinazolin-7'-yl}-4-
methylpyrrolidin-3-ylmethyl jcarbamic ucid ser-butyl ester (Example 281r) using
Gceneral Method A.

(ddddd)  3-Amino-7-(trans-3-aminomethyl-4-mecthylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-2, 4-dione hydrochloride
(Compound 111) (mp 220°C, MS ES: m/z 362 (MH*)) from [trans-1-(3-amino-1-
cyclopropyl-6-fiuoro-8-methyl-2,4-dioxo-1 ,2.3,4-tetrahydroquinazolin-T-y1)-4-
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methylpyrrolidin-3-yhmethyl}ecarbamic acid Zfers-butyl ester (Examplc 28ss) using
General Method A.

(eecee) 3-Amino-7-(lrans-3-amino-4-methylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-mmethoxy-111-quinazoline-2,4-dione hydrochloride
(Compound 112) (mp 209°C, MS ES: m/z 364 (MH™)) from [trans-1-(3-amino-1-
cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-y1)-4-
methylpyrrolidin-3-yl]carbamic nci-d tert-butyl ester (Example 28tt} using General
Method A. )

(M) 3-Amino-7-(3-aminomethyimorpholin-1-yl)}- | -cyclopropyl-6-
fluoro-8-methoxy-1I1-quinazoline-2.4-dione hydrochloride (Compound 113)
(mp 195°C, MS ES: m/z 380 (MH™)) from [4-(3-amino-1-cyclopropyl-6-fluoro-8-
methoxy-2,4-dioxo-1,2.3,4-tetrahydroquinazolin-7-yl)morpholin-2-
ylmethyl|carbamic acid /eri-butyl ester (Example 28uu) using General Method A.

(gggee)  3-Amino-7-(3-aminomcthylpiperidin-1-yl)-1-cyclopropyl-6-
fluoro-8-methoxy-1 H-quinazoline-2,4-dionc hydrochloride (Compound 114)
(mp 201°C, MS ES: m/z 378 (MH)) from [1-(3-uming-1-cyclopropyl-6-luoro-8-
methoxy-2,4-dioxo-1.2,3,4-tetrahydroquinazolin-7-yl)piperidin-3-ylmethyl |-
carbamic acid fert-butyl ester (Example 28vv) using General Method A.

(hhhhh) 3-Amino-7-[3-(1-aminoethyl)-4-methylpyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-methoxy-1 }'l-quinamlinc-2,4-dione hydrochloride
(Compound 115) (mp 204.5°C, M$ ES: m/z 392 (MH™)) from {1-[1-(3-amino-1-
cyclopropyl-6-fiuoro-8-methoxy-2,4-dioxo-1,2,3 4-tetrahydroquinazolin-7-y1)-4-
methylpymolidin-3-yl]ethyl }carbamic acid tert-buty! ester (Example 28ww) using
General Method A.

cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione hydrochloride (Compound 116)

(mp 198-200°C, MS ES: m/z 430 (MH™1)) from [7-(3-tert-butoxycarbonylamino-

3-phenylpyrrolidin- 1-yl)-8-chloro-1-cyclopropyl-6-fluoro-2,4-dioxo-1,4-dihydro-
2H-quinazolin-3-yl)carbamic acid ers-butyl ester (Example 6ww) using General

Mecthod A.
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(iiiij)) 3-Amino-7-3-umino-3-methylpyrrolidin-1-yl)-1-cyclopropyl-6-
(luoro-8-methyl- L [ [-guinazoline-2,4-dionc hydrochloride (Compound 117)

{mp 237-240°C, MS ES: m/z 348 (MH™)) from [1-(1 -cyclopropyl-6-fluoro-8-
methyl-2,4-dioxo-1,2,3.4-tetrahydroquinazolin-7-yl)-3-methyipyrrolidin-3-
yl]Jcarbamic acid rers-butyl ester (Example 28xx) using General Method A,

{kkkkk) 3-Amino-!-cyclopropyl-6-fluoro-8-mcthyl-7-pyrrolidin-1yl-11-
quinazoline-2,4-dionc hydrochleride (Compound 118) (mp 178-180°C, MS ES:
n/z 319 (MH1)) rom 3-amino-1-cyclopropyl-6-Nuoro-8-methyl-7-pyrrolidin-1-
yl-1H-quinazoline-2,4-dione (Example 28yy) using Gencral Mcthod A.

(i) 3-Amino-l-cyclopropyl-6-fluoro-8-methoxy-7-pyrrolidin-1yl-111-
quinazoline-2,4-dionc hydrochloride (Compound 119) (mp 92-94°C, MS ES:
m/z 335 (MH*)) [rom 3-amino-1-cyclopropyl-6-fluoro-8-methoxy-7-pyrrolidin-1 -
yl-1H-quinazoline-2,4-dionc (Example 282z) using General Method A.

(mmmmm)  3-Amino-1-cyclopropyl-6-tluoro-7-[3-(1-hydroxy-1-
methylethyl)pyrrolidin-1-yl]-8-methyi-1H-quinazoline-2,4-dionc hydrochloride
(Compound 120) (mp 116-120°C, MS ES: m/z 377 (MH™)) from 3-amino-1-
cyclopropyl-6-fluoro-7-[3-(1-hydroxy-1-methylethyl) pyrrolidin-1-yl]-8-methyl-

1 H-quinazoline-2,4-dionc (Example 28ana) using General Method E.

(nnnnn)  3-Amino-1-cyclopropyl-6-fluoro-7-[3-(1-hydroxy-1-
methylcthyl) pyrrolidin-1-yl]-8-mcthoxy- 1 H-quinazoline-2,4-dionc hydrochloride
(Compound 121) (mp 134°C (decomp), MS ES: m/z 393 (MH™)) from 3-amino-
1-cyclopropyl-6-fluoro-7-[3-(1-hydroxy-1-methylcthyl) pyrrolidin-1-yl]-8-
methoxy-111-quinazoline-2,4-dionc (Exumple 28bbb) using General Method E.

(oovo0) 3-Amino-1 -c;rclopropyl—6-ﬂuoro—S-melhyl-‘I-[( R)-3-((S)-1-
methylaminocthy!)pyrrolidin-1-yl]-1H-quinazoline-2,4-Jione hydrochloride
(Compound 122) (mp 182-185°C, MS LS: m/z 376 (MH*)) from {(S)-1-[(R)- 3-
amino-1-cyclopropyl-6-fluoro-5-methyl-7-[(R)-3-((S)-1-
methylaminocthyl)pyrrolidin-1-yl]-1H-quinazoline-2,4-dionc (Example 28ccc)
using General Method E.

(prppp)  (S)-1-[(R)-1-(3-Aminv-1-cyclopropyl-7-|3-(1-
cthylaminoethyl)pyrrolidin-1-yl)-6-fluoro-8-methoxy- 1 H-quinazoline-2,4-dionc
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hydrochloride (Compound 123) (mp 185-190°C, MS EES: m/z 406 (MF+)) from
(S)1-[(R)-1-(3-amino-1-cyclopropyl-7-| 3-( 1-cthylaminocthyl)pyrrolidin- 1 -yl)-6-
fuoro-8-methoxy- 1 H-quinazoline-2,4-dione (Example 28ddd) using General
Mecthod L.

(qqqqq) 3-Amino-l-cyclopropyl-7-](R)-3+((S)-1-
ethylaminocthyl)pyrrolidin-1-yl}-6-fluoro-8-imcthyl- 11 l-guinazolinc-2 ,4-dione
hydrochloride (Compound 124) (mp 210-215°C, MS ES: m/z 390 (MH™)) from
3-amino-1-cyclopropyl-7-[(R)-3-((8)-1-cthylaminoethyl)pyrrolidin-1-y1]}-6-fluoro-
8-methyl-1H-yuinazoline-2,4-dione (Example 28eee) using General Mcthod E.

(rrrr)  3-Amino-7-(6-amino-1-methyl-3-azabicyclo[3.2.0]hept-3-yl)-1-
cyciopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dionc hydrochloride
(Compound 125) (mp >190°C, MS [S: nvz 390 (MH)) [rom 3-amino-7-(6-
amino-1-methyl-3-azabicyclo[3.2.0]hept-3-yl)- 1 cyclopropyl-6-fluoro-8-methoxy-
1 H-quinazoline-2,4-dione (Example 28(TT) using General Method E.

(sssss) 3-Amino-7-(4-aminomcthylpiperidin-1-yl)-1-cyclopropyl-6-fluoro-
8-methoxy-111-quinazoline-2,4-dionie hydrochloride (Qompound 126)

(mp 201°C, MS [S: m/z 378 (MLH+)) from 3-amino-7-(4-aminomethylpiperidin-1-
y1)-1-cyclopropyl-6-fluoro-8-methoxy- | H-guinazoline-2,4-dionc
(Example 28hhh) using Genceral Mcthod E.

(tttt)  3-Amino-7-3-aminomethylazetidin-1-yl)- 1 -cyclopropyl-6-fluoro-
8-methoxy-1H-quinazoline-2,4-divnc hydrochloride (Compound 127) (MS ES:
m/z 350 (MH*)) from 3-amino-7-(3-aminomethylazetidin-1-yl}-1-cyclopropy!-6-
fluoro-8-methoxy- 1 H-quinazoline-2,4-dione (Example 28pgyg) using General
Method E. )

(uuunu) cisTB-Amino-7-(3'-aminomethyl-4-ﬂuorupyrrolidin- 1-yl)-1-
cyclopropyl-6-lluoro-8-methoxy-1 H-quinazoline-2.4-dionc hydrochloride
(Compound 128) (mp 169-179°C, MS ES: mn/z 382 (MII+)) lrom cis-[ | -(3-
amino- 1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1.2,3 4-tetrahydroquinazolin-
7-yl)-4-fluoropyrrolidin-3-ylinethylJcarbamic acid rert-buty! cster (Example 28iii)
using General Method A.
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(vvvwv)  trans-3-Amino-7-(3-aminomethyl-4-fluoropyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methoxy- | H=quinuzoline-2.4-dione hydrochloride
(Compound 129) (mp 144-147°C, MS ES: m/z 382 (MH*)) from trans-[1-(3-
amino- | -cyclopropyl-6-{luoro-8-methoxy-2,4-diox-1.2,3,4-tetrahydroquinazolin-
7-yl)-4-fluoropyrrolidin-3-ylmethyl]carbamic acid rerr-butyl ester (Example 28jij)
using Gencral Method A.

{(wwwww) 3-Amino-7-(1-amino-5-azaspiro|2.4 Jhept-5-yl)-1 -cyt;lopropyl-
6-fluoro-8-methoxy-1H-quinazoline-2,4-dione hydrochloride (Compound 130)
(mp >250°C, MS APCI: m/z 376 (MI1+)) from | 1-(3-amino-1-cyclopropyl-6-
fluoro-8-methoxy-2.4-dioxo-1.2.3 4-ictrahydroquinazolin-7-y1)- (1-amino-5-
azaspiro[2.4]hept-5-yl)jcarbamic acid tert-butyl ester (Example 28kkk) using
Gencral Method A.

(xxxxx) 3-Amino-7-(3a-aminomethyloctahydroisoindol-2-yl)-1-
cyclopropyl-6-fluoro-8-methoxy- | H-quinazoline-2,4-dione hydrochloride
(Compound 131) (mp >250°C, MS AP'CI: n/z 418 (MH+)) from 1{3-umino-1-
cyclopropyl-6-luoro-8-methoxy-2.4-dioxo-1.2,3.4-tetrahydroquinazolin-7-yl)- 3-
aminomethyloctahydroisoindol-2-yl]carbamic acid lcrt:bulyl esler (Examplc 28I11)
using General Mcthod A

(yyyyy) 3-Amino-7-(3a-aminomethyloctahydroisoindol-2-yl)-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinaeoline-2,4<fionc hydrochloride
(Compound 132) (mp >250°C, MS APCL: m/z 402 (MII™)) from 1-(3-amino-1-
cyclopropyl-6-fluoro-8-mcthyl-2,4-dioxo-1,2,3,4-tctrahydroquinazolin-7-yl)- 3-
aminomethyloctahydroisoindol-2-yijcarbamic acid fert-butyl ester
(Example 28mmm) using General Method A

(zzzzz) 3-Amino-7-[(R)-3-((S)-1-aminocthylpyrrolidin-1-yl]-1-
cyclopropyl-ﬁ-lluoro-il—mclhoxy-I IH-quinazoline-2,4-dione hydrochloride
(Compound 133) (mp 228-230°C, MS APCIL: m/z 378 (MH™1)) from {{S)-1-[(R)-
1-(3-amino- 1 -cyclopropyl-6-fluoro-8-methoxy-2 4-dioxo-1.2,3 4-
tetrahydroguinazolin-7-yl)pyrrolidin-3-ylJethyl }carbamic acid /ert-butyl ester
(Example 28nnn) using General Method E
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(anaaaa) 3-Amino-7<{6-amino-3-azabicyclo[3.1.0]hex-3-yl)-1-
cyclopropyl-6-lluoro-8-methyl- | H-quinazoline-2.4-dionc hydrochloride
{Compound 1345 (mp 180-182°C, MS ES: m/z 346(MH™)) from [3-(3-amino-1-
cyclopropyl-6-1luoro-8-methyl-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-3-
azabicyclo[3.1.0]Jhex-6-yl|carbamic acid tert-butyl] ester (Example 28n) using
General Mcthod A.

EXAMPLE 10
Synthesis of {7-{(S)-3-(1eri-butoxycarbonylamino)pyrrolidin-1-yi[-5-
benzylamino-1-cyclopropyl-6,8-difiuoro-1,4-dihydro-2,4-diexo-2H-quinazolin-
3-ypl}carbamic acid tert-butyl ester

A solution of {7-[(S)-3-(tert-butoxycarbonylamino)pyrrolidin-1-yl]-1-
cyclopropyl-1,4-dihydro-2 ,4-dioxo-5,6,8-trifluoro-2H-quinazolin-3-yl jcarbamic
acid fert-butyl ester from Example 8 (0.51 g, 0.914 mmol), triethylamine (1.3 mL,
9.3 mmol), and benzylaminc (0.30 ml., 4.6 mmol) in dimethyl sulfoxide (7.5 mL)
is heated at 100°C for 16 hours in a sealed glass tube, The mixture is concentrated
under high vacuum and the residuc purified by column chromatography (1:2 ethyl
acetate/hcxancs) to afford {7-[(S)-3-(rers-butoxycarbonylamino)pyrrolidin-1-yl]-
5-benzylamino-1-cyclopropyl-6,8-dilluoro-1,4-dihydro-2,4-dioxo-2H-quinazolin-
3-yl}carbamic acid rer/-butyl ester as a solid (0.51 g). 1H NMR (CDCl3): 5 8.50

(bs, 1H), 7.37-7.18 (m, 5H), 6.56 (bs, 1H), 4.76-4.62 (bd, 1H), 4.59-4.48 (in, 2H),
4.34-4.18 (m, 1H), 3.93-3.49 (m, 3H), 3.48-3.20 (m, 2H), 2.24-2.04 (m, 1 H),
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1.96-1.74 (in, 1H). 1.49 (s, 9H), 1.46 (s, 9H), 1.13-1.00 (m, 2H), 0.75-0.61 (m,
ZH).

EXAMPLE 11
Synthesis of {7-/(S)-3-(tert-Butoxycarbonyl-N-methylamino)pyrrolidin-1-plJ-
8-chloro-1-cyclopropyl-6-fluoro-2,4-dioxo-1,4-diliydro-2H-quinazolin-3-yi}-
methylcarbamic acid tert-butyl ester

F N’N‘-Boc

HLC
3

\N - C‘IN N*o
t-BuO Cl A
0

Yo a solution of {7-[(8)-3-(ter/-butoxycarbonyl-N-methylamino)-
pyrrolidin-1-yl]}-8-chloro- 1 -cyclopropyl-6-fluoro-2,4-divxo-1 4-dihydro-2H-
quinazolin-3-yl}carbamic acid sert-butyl ester from Example 8 (0.238 g,

0.421 mmol) in N, N-dimethylfonmamide (5 mL) at -78°C under nitrogen
atmosphere is added sodium hydride (60% dispersion in mineral oil, 0.025 g,
0.631 mmol). After 30 minutes, icdomethanc (0.052 mL, 0.842 mmol) is added,
and the reaction mixture is warmed 10 room temperature. After 1 hour, the
reaction mixture is diluted with ethyl acetate and washed with saturuted
ammonium chloride solution, waicr, and brine. ‘The organic layer is dried over
MgSO0y, filtercd, and the filtrate concentrated. The resulting residue is purified by
flash column chromatography (1:1 ethyl acetate/hexancs) to afford the title
compound (0.118 g). TH NMR (CDCl3): 8 7.63 (dd, 1 H), 4.78 (bs, 1 H),
3.87-3.45 (m, 6 H), 2.62-2.44 (m, 6 1), 2.31-2.12 (m, 2 H), 1.49-1.47 (m. 18 H),
1.23-1.07 (m, 2 1), 0.75-0.53 (sn, 2H). MS CI: m/z 582 (MH™),

EXAMPLE 12
Synthesis of {SAmino-7-[(S)-3-(tert-butoxycarbonylamino)pyrrolidin-1-yl}-1-
cyclopropyl-6,8-difiuoro-1,4-dihydro-2,4-dioxo-2H-quinazolin-3-yljcarbamic
acid tert-butyl ester



-162-

NH, o
H
N/N“'Boc

N N*O
o T X

{7-[(S)-3<(teri-Butoxycarbonylamino)pyrrolidin-1-yl}-5-benzylamino- | -
cyclopropyl-6,8-difluoro-1,4-dihydro-2,4-dioxo-2H-quinazolin-3-yl } carbamic
acid fert-butyl ester from Example 10 (0.435 g. 0.676 mmol) in tetrahydrofuran

5 (20 mL) is hydrogenated at room t¢mpcrature and atmospheric pressure over 20%
palladium hydroxide on carbon (0.114 g) for 27 hours. The mixture is filtered
through Celite, the solid is washed with chloroform, and the combined filtrates
concentrated under vacuum. Purification by column chromatography (2:3 cthyl
acetate/hexancs) gives {5-amino-7-[(S)-3-(fert-butoxycarbonylamino)pyrrolidin-

10 1-yl}-1-cyclopropyl-6,8-dilluoro-1,4-dihydro-2,4-dioxo-214-quinazolin-3-yl} -
carbamic acid fers-butyl cster as a solid (0.284 g). |H NMR (CDCl3): 5 6.61 (bs,

IH), 5.94 (bs, 2H), 4.82-4.69 (bd, 111), 4.40-4.21 (m. 11), 4.00-3.59 (m, 3H),
3.55-3.41 (m, 1H), 3.35-3.21 (i, 1H), 2.32-2.08 (m, 1H), 2.01-1.80 (m, 1i1),
1.50 (s, 9H), 1.46 (s, 9H), 1.17-1.01 (m, 2H), 0.77-0.63 (m, 2H).

15 EXAMPLE 13
Synthesis of 8-Chloro-1-cyclopropyl-6-fluoro-3-methylamino-7-/(S)-
3-meshylaminopyrrolidin-1-pl}-1 H-quinazoline-2,4-dione
NH
20 CH
/ 3

F N/N""Boc

CHs
| o

t-BuOW:\ClN i A

Hydroéen chloride gas is bubbled into dicthyl ether (30 mL) for
20 15 minutes. The resulting solution is then cooled to 0°C and added to {7-{(S)-
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3-(tert-butoxycarbonylmethylamino)pyrrolidin-1-yl }-8-chloro-1-cyclopropyl-
6-fluoro-2.4-dioxo-1,4-dihydro-2 H-quinazolin-3-yl} methyl-carbamic acid sert-
butyl ester from Example 11 (0.118 g, 0.202 mmol). The reaclion mixture is
slowly warmed 1o room temperature. Alier 30 hours, the precipitate is {iltcred,
wa.;lhed with ether and hexanes, and dried under vacuum to afford the
hydrochloride salt of the title compound as a solid (0.0632 g, mp 77-79°C). MS

Cl: m/z 382 (MH1).

EXAMPLE 14
Synthesis of (8-Chloro-1-cyclopropyi-6,7-difluoro-2,4-dioxo-1,4-dilyydro-2H-
quinagolin-3-yl)carbamic acid tert-butyl ester

H
F

_N
,L “Boc
F NT Yo
“ Zx

To a solution of (3-chloro-2-cyclopropylamino-4,5-difluorobenzoyl)-
hydrazinecarboxylic acid fers-butyl ester (Example 6¢) (1.93 g, 5.34 mmol) in
tetrahydrofuran (50 mL) is added potassivum carbonate (3.69 g, 26.7 mol) and
triphosgene (2.06 g, 6.95 mmol). The reaction mixture is refluxcd for 90 minules,
cooled to room tempcrature, and diluted with ethy] acetate. The organic layer is
washed with water and brine, then dried over MgSO4 and filtered. The filtrote is

concentrated under vacuum and purified via flash column chromatography
(1:2 ethyl acetate/hexanes) to alTord the title compound (1.27 g). MS EI: m/z 386

(M)

EXAMPLE 15
Synthesis of 2-Amino4, 5-difluorobenzoic acid, 2,2-dibenzylhydrazide



10

15

-164-

/Bz
F H ,N..,_Bz
o, NH,

4 5-Difluorcanthranilic acid (4.73 g. 27.3 mmol) and N.N-
dibenzylhydrazine (8.69 g. 42 mmol}) are combined in 200 mL ol methylenc
chloride. 1-cthy}-3-(3-dimcthylaminopropyl)carbodiimide hydrochloride (EDAC)
(7.85 g, 41 mmol) is then added to this solution, and the mixture is stirred for
18 hours at 25°C, The solution is washed with saturaied NaHCO3, brine, and
dried over magnesium sulfate. The solution is concentrated to give 158 g of a

dark oil and purified via chromatography (Si09, CHCI3) to give 3.4 g of the title
compound as a solid. MS Cl: m/z 368 (MH).

EXAMPLE 16
Synthesis of 3-Dibenzylamino-6, 7-difluorn-1H-quinazoline-2, 4-dione

( )32 -
N
N~ "Bz
F N/KO
) H
2-Amino-4,5-difluorobenzoic acid, 2,2-dibenzylhydrazide (Example 15)
{0.81 g, 2.2 mmol) and triphosgene (0.33 g, 1.1 mmol) are combined in 100 mL of
methylene chloride and stirred at 25°C for 20 hours. The solution is poured into
200 mL of saturated NaHCO3, the layers are scparated, and the aqueous layer is
washed three timcs with ethyl acetate. The combined organic layers are dried over

magnesium sulfate and then concentrated to give 0.86 g¢ of the titlc compound as a

solid. MS Cl: m/z 394 (MH™).

6\O
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EXAMPLE 17
Synthesis of 3-Dibenzylamino-6, 7-difluoro-1-substituted-1H-guinazoline-
2,4-dione '

(a)  3-Dibenzylamino-6,7-difluoro-i-cyclopropylmertityl-1H-quinazoline-
2 4-dione
0 .
N
N” Bz

)

v

A solution of 3-dibenzylamino-6, 7-difluoro-111-gquinazolinc-2,4-dione
(Example 16) (0.43 g. 1.1 mmol) in 10 mL of N,N-dimethylformamide is added to
a suspension of sodium hydride (0.05 g, 1.3 mmol) in 10 mL ol V. N-
diimncthyllormamide and stirred for 30 minutes. Bromomethylcyclopropane
(0.16 mL, 1.6 mmol) is addcd, and the mixture is stirrgd at 25°C for 18 hours. The
reaction is quenched with 1 mL of walter and concentrated in vacuo. The residue is
dissolved in chloroforn, washed with water, brinc, and dried over magnesium

sulfate. The solution is concenléltcd and purified via chromatography (SiO5,

CHCI3) to give 0.33 g of the tillc compound as a solid. MS CI: n/z 448 (MH™).

(b)  3-Dibengylamino-6,7-difluoro-l-ethyl-1H-quinazoline-2,4-dione
)Sz
~N
N~ Bz

PSP
N

A solution of 3-dibenzylaemino-6,7-dilluoro-1H-quinazolinc-2,4-dione
(Example 16) (0.43 g, 1.1 mmol) in 10 mL of N, N-dimethylformamide is added to
a suspension of sodium hydride (0.05 g, 1.3 mmol) in 10 mL of N,N-
dimethylformamide and stirred for 30 minutes. Ethyl iodide (0.13 mL, 1.6 mmol)
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is added, and the mixture is stirred at 25°C for 18 hours. The reaclion is quenched
with 1 mL of water and concentraled in vacuo, The residue is dissolved in
chloroform, washed with water, brine, and dried over magnesium sulfate. The

solution is concentrated and purified via chromatography (SiO, CHCI3) to give

0.34 g of the title compound as a solid, mp 133-135°C, MS ClI, m/z 422 (MH).

EXAMPLE 18

Chlorination

General Chlorination Method

To a solution of a benzoylhydrazinccarboxylic acid terr-buty) ester
(Example 7) in acetic acid (5 mL) is added N-chlorosuccinimide (1.2 eq.). After
1 hour, the reaction mixture is diluted with ethyl acctate and washed with

saturated NaHCO3, water, and brine. The organic layer is dried over MgSOy4 and
filtcred. The filtrate is concentrated under vacuum and purified via flash column

chromatography (cthyl acetate/hexanes) to afford the corresponding chloro-
benzoythydrazinecarboxylic acid fert-butyl cster.

The following compounds are synthesized according 1o the General
Chlorination Method above:

(a) N ~{4-|3-(tert-Butoxycarbonylaminomethyl)pyrrolidin-1-yl}-

3-chloro-2-cyclopropylamino-5-flucrobenzoyl } hydrazinecarboxylic acid terr-

_ butyl ester (MS CI: m/z 542 (MH™)) from N~ {4-[3-(serr-butoxycarbonylamino-

methyl)pymolidin-1-yl}-2-cyclopropylamino-5-fluorobenzoy! } -
hydrazinecarboxylic acid rers-butyl estcr (Example 7a).

(b)  N*4-[4-(teri-Butoxycarbonylpiperazin-1-yl)-3-chloro-2-
cyclopropylamino-5-fluorobenzoylhydrazinecarboxylic acid rers-butyl ester (MS
Cl: m/z 528 (MH™)) [rom N “4-[4-(tert-butoxycarbonylpiperazin-1-yi)-
2-cyclopropylamino-5-fluorobenzoyl]hydrazinecarboxylic acid fers-butyl ester
(Example 7b).

(c) N- {4—[3-(terl—Butoxycarbonyiaminomethyl)—3 -methylpyrrolidin-

1-yl]-3-chloro-2—cyclopropylamino-5-fluorobenzoy!  hydrazinecarboxylic acid
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tert-butyl ester (MS CI: m/z 556 (MHY)) (rom N 2{4-[3-(rert-
butoxycarbonylaminomethyl)-3-methylpyrrolidin- 1 -yl]-2-cyclopropylamino-
S-ﬂuorobenzoyl}ﬁydrazinccarboxylic acid fers-butyl ester (Example 7c).

(d)  N*4-(6-teri-Butoxycarbonylamino-3-azabicyclo[3.1.0hex-3-yl)-
3-chloro-2-cyclopropylamine-5-fluorobenzoyl jhydruzinecarboxylic acid fers-butyl
ester (MS CI: n/z 540 (MH™)) from N “[4-(G-rert-butoxycarbonylamino-3-aza-
bicyclo[3.1.0]hex-3-yl)-2-cyclopropylamino-5-fluorobenzoyi]-
hydrazinccarboxylic acid fert-buty! ester (Example 7d).

(e) N ~{4-[(S)-3-(fert-Butoxycarbonyl-N-methylamino)pyrrolidin-
1-yl}-3-chloro-2-cyclopropylamino-5-{luorobenzoyl } hydrazinecarboxylic acid
ter1-butyl ester (MS CI: m/z 542 (MH™)) from N*{4-[(S)-3-(tert-butoxycarbonyl-
N-methylamino)pyrrolidin- 1-yl]-2-cyclopropylamino-5-fluorobenzoyl} -
hydrazinecarboxylic acid reri-butyl ester (Exampie 7e).

H N “{4-[(S)-3-(ter+-Butoxycarbonyl-N-amino)pyrrolidin-1-yl}-
3-chloro-2-(2,4-difluoroanilino)-5-fluorobenzoyl } hydrazinecarboxylic acid ters-
butyl ester (CDCl3): & 9.70 (bs, 1H), 7.76 (d, 1H), 6.93-6.82 (m, 1H),
6.70-6.62 (m, 2H), 6.48-6.34 (m, 2H), 4.91-4.87 (bs, 1H), 4.29-4.20 (m, 1H),
3.78-3.60 (m, 2H). 3.50-3.28 (m, 2H), 2.33-2.20 (m, 1), 1.94-1.66 (m, 1H),

1.44 (s, 9H), 1.42 (s, 9H), {MS Cl: m/z 601(MH™)) from N~ {4-[(S)-3-(tert-
butoxycarbonylumino)pyrrolidin-1-yl}-2-(2,4-difluoroanilino)-5- {luorobenzoyl} -
hydrazinecarboxylic acid tert-butyl cster (Example 71).

(g)  N*[4-((S)-7-tert-Butoxycarbonylamino-5-azaspiro[2.4]hept-5-yl)-
3-chloro-2—cyclopropylamino-S-ﬂubrobenzoyl]hydrazinecarboxylic acid fers-butyl
ester (MS CI: 554 (MH™)) from ¥ ~[(S)-4-(7-tert-butoxycarbonylamino-5-aza-
spiro[2.4]hepl-5-yl)—2'-cycloprop$rlmnino-5-ﬂuorobcnzoyl] hydrazinccarboxylic
acid sert-butyl esier (Example 7k).

(h)  N:[4-(Pyrrolidin-1-yl)-3-chloro-2-cyclopropylamino-5-fuoro-
benzoyl]hydrazinecarboxylic rert-butyl ester (MS Cl: m/z 413 (MH™)) from N~
[4-(pyrrolidin-1-y])-2-cyclopropylamino-5-fluorobenzoyl Jhydrazinecarboxylic
tert-butyl ester (Example 7m).
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(i) N “{4-|3-(tert-Buloxycarbonylamino)pyrrolidin-1-yl)-3-chloro-
5-fluoro-2-isopropylaminobenzoyl } hydrzinecarboxylic acid tert-butyl ester (MS:
m/z 530 (MH1)) from N £{4-[3(tert-butoxycarbonylamino)pyrrolidin-1-yl}-
5-fluoro-2-isopropylaminobenzoyl } hydrzine carboxylic acid rerr-butyl ester
(Cxamplc 7n).

()] N ~{4-[3-(tert-Butoxycarbonylamino)pyrrolidin-1-yl]-
2-cyclobutylamino-3-chloro-5-fluorobenzoy! } hydrazinecarboxylic acid tert-butyl
ester (MS El: m/e 542 (MH™)) from N % {4-[3-(tert-butoxycarbonylamino)-
pyrrolidin-1-yl]-2-cyclobutylamine-5-fluorobenzoyl } hydrazinecarboxylic acid
tert-butyl ester (Example .7q).

(k)  N<(1-{4-[3-(rert-Butoxycarbonylamino-methyl)piperidin-1-yl]-3-
chloro-2-cyclopropylamino-5-fluorophenyl} methanoyl)hydrazinecarboxylic acid
tert-butyl ester (MS Cl: m/e 556 (MH™)) from N 2(1-{4-[3-(rert-
butoxycarbonylaminomethyl)piperidin-1-yi}-2-cyclopropylamino-5-lluoro-
phenyl} methanoyl}hydrazinecarboxylic acid rert-butyl esier (Example 7z).

() N*[1-(4-{3-[(tert-Butoxycarbonylisopropylamino)methyl]-
pyrrolidin- 1-y1}-3-chloro-2-cyclopropylamino-5-fluorophenyl)methanoy!}-
hydrazine-carboxylic acid ferr-butyl ester (MS Cl: m/e 584 (MH™)) from N2[1-(4-
{3-[(tert-butoxycarbonylisopropylamino)methyl]pyrrolidin-1-yl}-2-
cyclopropylamino-5-fluorophenyl)mcthanoyl jhydrazinecarboxylic acid rerr-butyl
ester (Example 7aa).

(m) N*(1-{4-[3-(tert-Butoxycarbonylaminomethyl)pyrrolidin-1-yl]-
3,5-dichloro-2-cyclopropylaminophenyl} methanoyl)hydrazinecarboxylic acid
tert-butyl cster (MS Cl: m/e 558 (MH™)) from N4(1-{4-[3-(tert-
butoxycarbonylamind-methyl)pyrrolidin-1-yt}-5-chloro-2-
cyclopropylaminophenyl} mcthanoyl)-hydrazinecarboxylic acid rert-buty! ester
(Example 7bb).
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" EXAMPLE 19
Chlorination of Substituted Benzoic Acids

(a) Synthesis of 3-Chioro4,5-diffuoroanthranilic acid
¢

o1l

F Nl—lz
Cl
To a solution of 4,5-difluoroanthranilic acid (2.45 g. 14.2 mmol) in
dichloromethane (25 mL) is added acetic acid (10 mL) and hypochlorous acid
tert-butyl ester (1.75 mL, 15.6 mmol). After 2 hours, the reaction mixture is
diluted with ethyl acelate and washed with water and brinc. The organic layer is
dricd over MgSOy4, filtered, and concentraied. The resulting residuc is purificd via

flash column chromatography (5% isopropyl alcohol/[ % formic acid/94%
dichloromethane) to aftord 3-chloro-4,5-difluoroanthranilic acid as an oil (2.97 g).

MS CI: m/z 206 (M™*).

(b) S-Chloro—4-fluoroanthranilic acid

O

Cl
OH

F NH,

To a solution of 4-fluoroanthranilic acid (0.882 g, 5.69 mmol) in
methylenc chloride (50 mL) and acetic acid (10 mL) is added ters-butyl
hypochilorite (0.71 mL, 6.25 mmol) solution in dichloromethane (1 mL) dropwisc
over 1 minute. After 90 minutes, the reaction mixture is washed with water and

brine. The organic layer is dried over MgSOy, filtered, and the filtrate
concentrated to afford S-chloro-4-fluoroanthranilic acid (1.20 g). MS CI: m/e 188

(M)
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EXAMPLE 20
Synthesis of 2-Bromo-3-chioro-4,5-difluorobenzoic acid

OH

F Br
Cl

A solution of cuprous bromide (10.96 g, 49.2 mmol)) in acetonitrile
(100 mL) is cooled to 0°C and then fert-butyl nitrite (7.31 mL. 61.5 mmol) and
3-chloro-4,5-difluoroanthranilic acid (Example 19) (8.51 g, 41.0 mmol) are added.
The mixture is slowly warmex 1o room lempermature, and after 20 hours, the
solvent is removed under vacuum. The resulting residue is dissolved in ethyl
acciate and washed with 1.0 M hydrochloric acid, water. and brine. The organic
layer is dricd over MgSOy4 and filtered. The filtratc is concentrated under vacuum
and purified via flash column chromatography (5% isopropyl aicohol/1% formic
acid/94% dichloromethane) to afford 2-bromo-3-chloro-4,5-difluorobenzoic acid

as a solid (7.96 g). MS Cl: m/z 271 (MH™Y).

EXAMPLE 21
Synthesis of 4-[3-(tert-butoxycarbonylamino)pyrrolidin-1-ylj-2,3-
difluorobenzoic acid ethyl ester

O
OEt
BocH N-C,N F
i F

To a solution of 4-[3-(fert-butoxycarbonylamino)pyrrolidin-1-yl}-2.3-
difluorcbenzoic acid ethyl ester (Example 2h) (3.50 g, 9.50 mmol) in
dichloromelhane. (80 mL) is added acetic acid (8 mL) and rers-buty! hypochiorite
(1.75 mL, 15.6 mmol). After 20 minutes, the reaction mixturc is diluted with cthyl
acetate and washed with water and brine, The organic layer is dried over sodium
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sulfate, liltered, and the filtrate concentruted. The resulting residue is purilied by

column chromatography (1:4 ethyl acetaic/hexanes) to ailord the title compound
(3.75g) asan oil. 111 NMR (CDCl3): 8 7.69 (dd. 1H). 4.85-4.76 (bd, 111),

4.50-4.20 (m, 3H), 3.90-3.74 (m, 211), 3.62-3.36 (m, 211), 2.40-2.20 (m, 1H),
1.91-1.84 (m, 1H), 1.45 (s, 9H), 1.40 (s, 9H).

_ EXAMPLE22
Synthesis of 2-cyclopropylamino-4,5-difiuorobenzoic acid methyl ester

OMe

F NH

To o solution of 2-cyclopropylamino-4,5-difluorobenzoic acid
(Example 5a) (6.0 g, 28.1 mmol), dichloromethane (100 mL). and methanol
(20 mL) is added (trimethylsilyl)diazomcthanc (2.9 M solution in hexane)
dropwise until the evolution of gas stops. The solution is stirred at room
temperature for 0.5 hour and 88% formic acid is added dropwise until the
evolution of gas again stops. Water is added, and the solution is extracted with
dichloromethane, dried over MgSO4, filtercd, and the solvent removed under

reduced pressure. The residue is purified by silica gel column chromatography

using hexane/EtOAc (9:1) as the eluent to afford a 5.4 g of the title compound as a

clear oil. MS CI: m/z 228 (MH™).

EXAMPLE 23
(a) Synthesis of 1-Cyclopropyl-6, 7-difluoro-1H-quinazoline-2,4-dione

o
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NH

F N 0

A

To a solution of 2-cyclopropylamino-4,5-difluotobenzoic acid cthyl ester
(Example 22) (5.0 g, 22.0 mmol ) in dry dichloromethane (120 mL) under a
N> atmosphere is added chlorosulfanyl isocyanate (3.11 g, 22 mmol). The
solution is reacted at room temperature for 4 hours, and the solvent is removed
under reduced pressure. The residue is cooled 1o -20°C, and a cold brine solution
(100 mL) buffered with NaHCO1 is added. The solution is warmed to room
temperature for 1 hour. The volume is reduced by half with a stream of air, and
the solid is collected by filtration. The dry solid is added to a solution of
triethylamine (5 mL) in THF (250 mL) and relluxed overnight. The reaction is
cooled, the solvent removed under reduced pressure, disso.lved in water (100 mL),
and acidified to pH 1-2 with 1.0 M hydrochloric acid. The resulting precipitate is
collected via filtration to alford 2.0 g of the titlc compound. MS Cl: m/z 239

(MH™h).
@) 1-Cyclopropyi-6,7-difluoro-8-meth axj-IH-quiuazoline—Zﬁ-diouc

A0 A

A solution of 1-cyclopropyl-3-(3-methoxy-2,4,5-trifluorobenzoyl)urea
(Example 27b, 0.94 g, 3.26 inmol) in tetrahydrofuran (20 mL) and N,N-
dimethylformamide (5 mL) is treated with sodium hydride (0.275 g, 6.8 mmol,
60% in mineral oil dispersion) and heated at reflux for 16 hours. The mixture is
cooled, treated with saturated NH4Cl and extracted with dichloromethane. The
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organic layer is then washed with brine, dried over NapSO4 and concentrated

under reduced pressure. Flash column chromatography (1:3 ethy! acetate/hexanes)
afTorded the title compound. MS (EI, M+1) m/z 269.

(c) Synthesis of 8,9-Diftuoro-3-methyl-2,3-diliydro-1-oxa-3a,5-diaza-
phenalene4,6-dione

A solution of 1.5 g (6.2 mmol) of 7,8-difluoro-3-mcthyl-3,4-dihydro-2H-
1,4-benzoxezine-5-carboxylic acid methyl cster (Example 32a) in 25 mL of
dichloromethane is cooled to -20°C and treated dropwise with 0.92 g (6.5 mmol)
of chlorosulfonyl isocyanate. The reaction is stirred at room temperature for
18 hours and the solvent removed in vacuo. The residye is treated with a saturated
sodium bicarbonate solution and extracled with dichloromethane. The organic
layer is dried (MgSOy), filtcred, and concentrated in vacuo. The residue is

dissolved in 50 mL of tetrahydrofuran, and the resulting solution is treated with
5.0 g (5.0 mmol) of triethylamine. Alicr heating at reflux for 4 hours, the solvent
is removed in vacuo, and the residue is triturated with 5 mL of
dichloromethane/ethyl acctate (80:20). The insoluble material is removed by
filtration, washed with the above solvent mixture (2 mL) to give 0.25 g of the title
compound, mp 259-261°C. The filtrate is chromatographed over flash grade silica
gel (230-400 mesh) eluting with dichloromethane/ethyl acetate (80:20) to give
0.38 g of starting material. Continucd elution afforded an additional 0.2 g of the

title compound. 1H NMR (400 MHz, CDCl3): 11.78 (s, 1H), 7.50 (m, 1H), 4.68
(m, 1H), 4.52 (d, 1H), 4.17 (d, 1H), 1.23 (d, 3H).

Y
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(d) Synthesis of 8,9-Difluoro-5-methyl-6,7-dihydro-SH-pyrido[3,2,1-

iflquinazoline-1,3-dione

F H
"/

F N o
CH,

A solution of 1.07 g (4.4 mmol) of 5,6-difluoro-2-methyl-1,2,3,4-
tetrahydro-quinoline-B-carboxylic acid mcthyl ester (Example 32) in 25 mL of’
dichloromethane is cooled to -20°C and treated dropwise with 0.85 g (6.0 mmol)
of chlorosulfonyl isocyanale. The reaclion is stirred at -20°C for 1 hour, treated
with 1.0 g (12 mmol) of solid sodium acetale, and the solvent is removed
in vacuo, The residue is cooled in an ice bath and triturated with a saturated
solution of sodium acetate in brine. The precipitate is removed by filtration,
washed with the sodium acetate solution and dried in vacuo. The dricd precipitate
is washed with cther to remove starting material and dried in vacuo. The dried
solid is suspended in 40 mL of dry tetrahydrofuran, cooled to 5°C and treated
portionwise with 1.2 g (12 mmol) of !;odium tert-butoxide. Aficr the addition is
complete, the reaclion mixture is stirred at 5°C for 30 minutes, the bath is
removed, and the reaction is stirred to room temperature over 1 hour. The solvent
is removed in vacuo; the residue is dissolved in water, cooled to 5°C and acidified
with formic acid. The resulting precipitatc is removed by filtration, washed with
water and dried in vacuo affording 0.8 g of the title compound, mp 212-214°C,

(e 1-Cyclopropyl-6-fluoro-7-methyisulfanyl-1 H—pyrido[Z.J—dlpyrim;'dinc-
2,4-dione

~N
MeaS N/ N*O

Yas
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A solution ol 4.1 g (15.2 mmol) ol ethyl 2-cyclopropylamino-5-fluoro-6-
methylsulfanylnicotinatc (Example 34) in 125 mL of dichloron!elhane is cooled o
-20°C and trealed dropwise with 5.24 g (37 mmol) of chlorosulfonyl isocyanate.
The reaction is stirred at -20°C for 3 hours and allowed 1o come to room
temperature overnight. The mixture is recooled 1o -20°C and treuted with 6.8 g
(80 mmol) of solid sodium acetate. Afllcr stirring for | hour without cooling, the
solvent is removed in vacuo without heating. The residue is trilurated with a
saturated solution of sodium acetate in brine und extracted with ethyl acelate
(3 x 75 mL). The combined organic layers are dried (MgSOj4), filtered and

evaporated in vacuo. The residuc is suspended in 100 mL of tetrahydrofuran and
treated with 3.6 g (32 mmol) of solid sodium tert-butoxide and stirred at room
temperature for 36 hours. The solvent is removed in vacuo, the residue triturated
with 100 mL of 0.1 M formic acid and extracted with ethy! acetate (3 x 100 mL).
The combined organic layers are washed with watcr, dried (MgS0Oy), filtcred and

evaporaled in vacuo to give a residue which is chromatographed over flash grade
silica gel (230-400 mesh) eluting with dichloromethane to give 0.75 g of the title
compound, mp 220-222°C.

General Procedure A

Sodium hydride (3 eq., 60% mineral oil dispersion) is added portionwise
to a solution of I-cyclopropyl-3-ben.zoylurea (Example 27) in 20:1
tetrahydrofuran/ N,N—dimelhylfdx'rnamide at -25°C. The mixture is stirred at room
temperature for 30 minutes, then retluxed overnight. It is poured into ice water,
and the solution is acidified with 10% hydrochloric acid and extracted with ethy!
acetate. The extract is washed with brine, dried, and concentrated. The residue is
purified by silica gel column chromatography (ethy! acctate/hexanes) 1o afford 8-
substituted 1 -cyclopropyl—6,7-dil'luo:-'o-l H-quinazoline-2,4-diones.

The following compounds are synthesized according to General
Procedure A of Example 23:

(€) 1-Cyclopropyl-6,7-difluoro-8-methyl-1H~quinazoline-2,4~dione
(H NMR (200 MHz, CDCl3): 5 8.61 (bs, 1H), 7.83 (dd, 1H), 3.37-3.35 (m, 1H),
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2.60 (dd, 3H), 1.31-1.12 {m, 2H), 0.71-0.63 (m. 211) from 1-cyclopropyl-3-(2,4.5-
trifluoro-3-methylbenzoyl)urca (Example 27¢).

£)) 1-Cyclopropyl-6,7-difluoro-5-methyi- | H-quinazoline-2,4-dione
(1H NMR (200 MHz, CDCl3): 5 8.37 (bs, 1H), 7.96 (dd. 1H), 2.81-2.74 (m, 1H),
2.6} (d, 3H), 1.26-1.14 (i, 2H), 0.81-0.73 (m, 2H)) from l-cyclopropyl-3-(3,4.6-
trifluoro-2-methylbenzoyl)urea (Example 27d).

®) 1-cyclopropyl-6,7-difluoro-8-ethyl- 1 H-quinazoline-2 4-dione (| H
NMR (200 MHz, CDCl3): 8 9.41 (bs, 1H), 7.86-7.77 (m, 1H), 3.40-3.20 (m, 3H),
1.30-1.10 (m, 5H), 0.75-0.67 (m, 2H)) from |-cyclopropyl-3-(3-ethyl-2,4,5-
trifluorobenzoylurea (Example 27¢).

0] 7-Chloro-1-cyclopropyl-6-fluoro-1H-pyrido[2,3-d]pyrimidine-2,4-
dione (mp 214-216°C) from 1-cyclopropyl-3-(2,6-dichloro-5-fluoro-pyridine-3-
carbonyl)urea (Example 27a). -

EXAMPLE 24
(a)  Synthesis of 3-Amino-I-cyclopropyl-6,7-diffuero-1H-quinazoline-

2 4-dione

F NH
N~ 2
! N/Ko

A

To a solution of 1-cyclopropyl-6,7-difluoro- | H-quinazoline-2,4-dione
(Example 23a, 2.0 g, 8.92 mmol) in dioxane (7.5 mL) and dimethylformamide
(7.5 mL) is added NaHl (60% dispersion in oil, 428 mg, 10.7 mmol). The solution
is heated to 60°C for 10 minutes and cooled to room temperature. To the cooled
solution is added O-(2,4-dinitrophenyl)hydroxylaminc (1.77 g, 8.92 mmol), and
the solution is heated 1o 80°C for 30 minutes. The resulting red solution is cooled
to room temperature, poured over crushed ice, and extracted with EtOAc. The
combined organic layers are dried over MgSQj, filtered, and the solvent removed
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under reduced pressure. The resulting solid is trituruted with Et20 and air dried to
afford 1.44 g of the title compound. MS Cl: m/z 254 (MHY).

(6)  3-Amino-7-chloro-1-cyclopropyl-6-fluoro-1 H-pyridof2,3-d[pyrimidine-
2,4-dione

A solution of 3.83 g (15 mmol) of 7-chloro-1-cyclopropyl-6-fluoro-1H-
pyrido[2,3-d]pyrimidine-2,4-dione (Example 23i) in 50 mL of
dimcthylformamide-dioxane (1:1) is cooled 10 0°C and trented portionwise with
0.8 g (20 mmol) of 60% sodium hydride/mineral oil. 'l'hle reaction is stirred to

10 room lemperature for 30 minutes, re-cooled to 0°C and 3.2 g (16 mmol) of 2,4-
dinitrophenylhydroxylamine is added all at once. Aller stirring at room
temperature overnight, the dioxane is removed in vacuo and the residue is diluted
to 300 mL with ice and water and stirred at 5°C for 1 hour. The precipitate is
removed by filtration, washed with water, ether and dried in vacuo lo give 2.65 g

15 of the title compound, mp 192-194°C. A second crop, (0.6 g) could be isolatcd by
cvaporating the filtrate and triturating the residue with petroleum ether.

(c)  3-Amino-1-cyclopropyl-6-fluoro-2,4-dioxo-1,2,3,4-tetrahydro-pyridof2,3-
dlpyrimidine-7-thiosulfonic acid

20 A solution o[ 0.47 g (1.57 mmol) of 1-cyclopropyl-6-fluoro-2,4-dioxo-
1,2,3,4-tetrahydro-pyrido[2,3-d])pyrimidine-7-thiosulfonic acid (Example 35) in
20 mL of dimethylformamide/dioxane (1:1) is treated portionwise with 0.08 g

(2.0 mmol) of 60% sodium hydride/mineral oil. The reaction is stirred at room
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temperature lor | hour and 0.32 g (1.6 mmol) of 2,4-dinitrophenylhydroxylamine
is added all at once. After stirring at room tempcrature overnight, the dioxane is
removed in vacuo and the residue is diluted to 100 mL with ice and water and
stirred at 5°C for 1 hour. The aqueous solution is extractcd with ethyl acetate

(3 x 50 mL)) with the combined orpanic laycrs being washed with water, dricd
(MgSO0y), filtered and cvaporated in vacuo 1o give 0.4 g of the title compound,

mp 167-169°C.

Gencral Procedure A (Example 24)

To a solution of a 1 cyclopropyl-6,7-difluoro-1H-quinazoline-2 4-dione
(Example 23) in 1:1 dry tetrahydrofuran or dioxane and dry N,N-
dimethy!{ormamide is added portionwise sodium hydride (1.1 eq., 60% mineral
oil dispersion) at roormn temperature. Allcr stirring at 50°C for 20 1o 30 minutes,
the resulting solution is cooled to room temperaturc and 2,4-
dinitrophenylhydroxylamine (4 eq.) is added. The mixture is heated at 60°C to
80°C for 30 minutes, cooled, and the dioxane removed reduced pressure. The
residue is poured into ice waler and extracted with ethyl acetate. The organic
layers are combined, washed with brine, dricd with NapSOy4, and concentrated in
vacuo. The residue is purified by flash column chromatography (ethyl
acetate/hexanes) to afford a 3-amino-1-cyclopropyl-6,7-difluoro-1H-quinazoline-
2,4-dione. -

The compounds are synthesized according to General Procedure A of
Examplc 24: |

(d)  3-Amino-1-cyclopropyl-6,7-difluoro-8-methoxy-1H-quinazoline-
2,4-dione (MS El: m/z 284 (MH™)) l"rom 1cyclopropyl-6,7-difluoro-8-methoxy-
1 H-quinazoline-2,4-dione (Example 23b).

(¢}  3-Amino-1-cyclopropyl-6,7-difluoro-8-methyl-1H-quinazolinc-2,4-
dione (IH NMR (200 MHz, CDCl3): 5 7.86 (dd, 1H), 5.20 (bs, 2H), 3.48-3.38 (m,
1H), 2.61 (dd, 3H), 1.29-1.17 (m, 2H), 0.73-0.62 (m, 2H)) Irom 1-cyclopropyi-
6,7-difluoro-8-methyl-1 H-quinazoline-2,4-dione (Example 23¢).

G2k
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() 3-Amino-1-cyclopropyl-6,7-difluoro-5-methyl- | H-quinazoline-2,4-
dione (|H NMR (200 MHz, C15Cl3): 5 7.45 (dd, 1H), 5.28 (bs, 2H), 2.94-2.83 (m,
tH), 2.77 (d, 3H), 1.41-1.31 (m, 2H), 0.98-0.93 (m, 2H)) from 1-<cyclopropyl-6,7-
difluoro-5-methyl-1 H-quinazoline-2,4-dione (Example 23f).

(g) 3-Amino-1-cyclopropyl-6.7-difluoro-8-ethyl-1ii-quinazoline-2,4-
dione (1H NMR (200 MHz, CDCl3): & 7.84-7.75 (t. 1H), 5.37 (bs, 2H), 3.50-3.40

(m, 1H), 3.37-3.21 (m, 2H), 1.29-1.15 (m, 5H), 0.75-0.66 (m, 2H)) from
1-cyclopropyl-6,7-difluoro-8-ethyl-1 H-quinazoline-2,4-dione (Example 23g).

(h)  5-Amino-8,9-difluoro-3-methyl-2,3-dihydro-1-oxa-3a,5-diaza-
phenalene-4,6-dione (mp l7l-l73°¢) {rom 8,9-difluoro-3-mecthyl-2,3-dihydro-1-
oxa-3a,5-diaza-phenalene-4,6-dione (Example 23c),

()  2-Amino-8,9-diNluoro-5-methyl-6,7-dihydro-5H-pyrido[3,2,1-
ijlquinazoline-1,3-dione, mp 140-142°C, |H NMR (400 MHz, CDCl3): 7.90 (in,
1H), 5.30 (bs, 2H), 5.07 (m, 1H), 3.08 (m, 1H), 2.85 (m, 1H), 2.15 (m, 1H), 1.95
(m, 1H), 1.31 (d, 3H)) [rom 8,9-difluoro-5-methyl-6,7-dihydro-5H-pyrido[3,2,1-
ij]Jquinazoline-1,3-dione (Example 23d). )

EXAMPLE 25
Synthesis of {3-Amino-7-|(S)-3-(tert-butoxycarbonylamino)pyrrolidin-1-ylJ-
l-cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione

0
N:NH!

F.
BOGHNI!--@ gko

To a solution of 3-amino-1-cyclopropyl-6,7-diflucro-1 H-quinazoline-
2,4-dione (Example 24a) (50.0 mg, 0.20 mmol) and tricthylamine (74 mg,
0.74 mmol) in acetonitrile (3 mL) is added (S)-pyrrolidin-3-yl carbamic acid zerr-
buty] ester (74 mg, 0.40 mmol). The solution is refluxed for 18 hours, the solvent
is removed under reduced pressure, and the residue triturated with water. The
solid is collected by filtration and air dried to afford 74 mg of the title compound.

MS CI: m/z 420 (MH*).
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EXAMPLE 26
Synthesis of Benzamides
General Procodu;c A
A solution of an appropriately substituted benzoic acid, oxalyl chloride
(1.5 eq.), and dichloromethane is treated with N N-dimethylformamide (2 drops),
the solution is stirred at room temperalure for 2 hours. The mixture is concentrated
under reduced pressure, and the residue is dissolved in dry THF and slowly added
to a solution of ammonia in diethy] ether at -70°C. The mixture is then allowed to
warm to ambient temperature and stirred for 30 minutes. The mixture is then
filtered and the resulting solid dissolvgd in ethyl acctate, washed with water, and

dried over NapSO4. The solvent is then concentrated in vacuo to provide the

desired amide.

The following compounds are synthesized according to the General
Procedure A method above:

(@  3,4.6-Trifluoro-2-methylbenzamide. (\H NMR (200 MHz,
CDCl3): § 6.89-6.77 (m, 1H), 6.41 (bs, 1H), 5.95 (bs, Al H), 2.39 (d, 3H)) from
3,4,6-trifluorobenzoic acid (Magen S. et al., Heterocycl. Chem.,
1990,27[6]:1609-1616).

(b)  3-Ethyl-2,4,5-triflucrobenzamide, (! H NMR (200 MHz, CDCl3):
8 7.78-7.60 (m, 1H), 6.61 (bs, 2H), 2.67 (g, 2H), 1.15 (t, 3H)) from 3-ethyl-2,4,5-
trifluorobenzoic acid (Takemura, PCT Int. Appl., 1996, WO 9623782).

EXAMPLE 27
Synthesis of I-cyclopropyi-3-benzoyl substituted ureas.

(@  1-Cyclopropyl-3-(2,6-dichloro-S-fluoro-pyridine-3-carbonylurea

oy

26
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A solution of 5.8 g (27.8 mmol) of 2,6-dichloro-5-{luoronicotinamide
(Chem. Pharm. Bull., 1987;35:2280) in 60 mL ol dichloromcthane is treated
dropwisc with 5.1 g (40 mmol) of oxaly! chloride, and the reaction mixture is
heated at reflux for 18 hours. The solvent is removed in vacuo, and the residue is
dissolved in 50 mL of dichloromethane, which is also removed in vacuo. The
r_csiduc is dissolved in 50 mL of dichloromethane, cooled 10 -20°C and treated
dropwise with 2.28 g (40 mmol) of cyclopropylamine. The reaction mixture is
stirred at -20° to -10°C for Y hour, then allowed to come to room temperature
over 2 hours. The solvent is removed in vacuo and the residue is triturated with
25 mL of dichloromcthanc, which is also removed in vacuo to give 8.0 g of the

title compound, mp 171-173°C,

General Procedure A

To a solution of substituted benzamide (Example 26) in 1,2-dichloroethane
is addcd oxaly! chloride (1.5 eq.) and the mixture refluxed for 16 hours. The
solvent is then removed under reduced pressure o obtain a crude isocyanate. The
isocyanate is then taken up into diox._anc. cooled to 0°C and trcated with
cyclopropylamine (1.5 eq.) in dioxane. The mixture is then wanmed to ambient
temperature and stirred for 3 hours. '_l'he mixlure is then concentrated under
reduced pressure, dissolved in ethy! acetate, washed with water, dried over
Na3S04 and evaporated under reduced pressure. The resulting residue is then
purified by flash column chromatography {ethyl acetate/hexanes) to afford the

1-cyclopropyl-3-bcnzoyl urea.

The following compounds are synthesized according 1o the General
Procedure A method above:

(b) I—Cyciopropyl-3-(2,4,5-lriﬂuoro-S-methoxy-bcnzoyl)ure.a (MS ES
(MH*): m/z 289) from 2,4,5-trifluoro-3-methoxybenzamide (Masuzawa K.,
Suzue S., Hirai K., Ishizaki T., Eur. Pat. Appl., 1987, EP 230295).

(¢)  1-Cyclopropy!-3-(2.4,5-trifluoro-3-methylbenzoyljurea (1 H NMR
(200 MHz, CDbl3): 5 8.69 (d, 1), 8.48 (bs, 1H), 7.75-7.62 (i, 1H), 2.83-2.71
(m, 1H), 2.30 (dd, 3H), 0.87-0.78 (m, 2H), 0.67-0.59 (m, 2H)) from 2,4,5-
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trilluorvo-3-methylbenzamide (Masuzawa K., Suzue S.. Hirui K., ishizaki T., Eur.
Pat. Appl., 1987, EP 237955). .

(d) 1-Cyclopropyl-3-(3,4,6-trifluoro-2-methylbenzoyl)urea ( [H NMR
(200 MHz, CDCl3): 5 8.99 (bs, 1H), 8.37 (bs, 1H), 6.93-6.80 (n, | H), 2.74-2.65
(m, 1H), 2.35 (d, 3H), 0.84-0.71 (m, 2H), 0.66-0.58 (m, 2H)) from 3,4,6-trilluoro-
2-methylbenzamide (Example 26u).

(c) 1-Cyclopropyl-3-(3-cthyl-2,4.5-rifluorobenzoyl)urea (\H NMR
(200 MHz, CDCl3): & 8.76-8.69 (bd, 1H), 8.50 (bs, 1H), 7.76-7.63 (m, 1H),

2.84-2.72 (m, 3H), 1.27-1.20 (m, 3H), 0.91-0.81 (m, 2H), 0.71-0.61 (m, 2H)) from
3-ethyl-2,4,5-trifluorobenzamide (Example 26b).

EXAMPLE 28
(a)  Synthesis of {(R)-1-](S)-1-(3-Amino-1-cyclopropyl-6-flioro-8-methoxy-
2,4-dioxo-1,2,3,4-tetrahydroguinazolin-7-yl)pyrrolidin-3-yljethyl}-
carbamic acid teri-butyl ester

©F L
%3\ R}.,,,Ou NJ*O
S s LA
A solution of 0.57 g (2.0 mmol) of 3-amino-1-cyclopropyl-6,7-difluoro-8-
methoxy-1 H-quinazoline-2,4-dione (Example 24d), 0.64 g (3.0 mmol) of ((S)-(R)-
1-pyrrolidin-3-ylethyl)carbamic ucid fers-butyl ester (J. Het. Chem.,
1992;29:1481), 0.81 g (8.0 mmol) of triethylamine and 10 mL of dimethyl
sulfoxide is heated at 110°C for 4 hours. The reaction mixture is cooled to room
temperature, poured into 150 mL of.' ice and water, and extracted with ethyl acetate
(2 x 125 mL). The combined organic layers are washed with water, dried
(MgS0y), filtered and evaporated in vacuo to give 1.1 g of crude product.
Chromatography on flash grade silica gel (230-400 mesh) eluting with
dichloromethare/ethanol (9:1) provided 0.92 g of the title compound,
mp 96-98°C.

(2%
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(b)  Synthesis of {(S)-1-}(S)-1-(3-Amino-I-cyclopropyi-6-fluoro-8-methaxy-
2,4~dioxo-1,2,3,4-tetrahydroquinazolin-7-yl-pyrrolidin-3-yijethyl}-
carbamic acid tert-butyl ester

NH
-
N 1

Y

A solution of 0.57 g (2.0 mmol) of 3-amino-I-cyclopropyl-6,7-difluoro-8-
methoxy-1H-quinazoline-2,4-dione (Example 24d), 0.64 g (3.0 mmol) of ((S)-(S)-
1-pyrrolidin-3-ylethyl)carbamic acid tert-butyl ester (/. Het. Chem.,
1992;29:1481), 0.81 g (8.0 mmol) of tricthylamine, and 10 ml. of dimethy!
sulfoxide is heated at 110°C for 4 hours. The reaction mixture is cooled to room
temperature, poured into 150 mL of ice and waler and extracted with ethy] acetate
(2 x 125 mL). The combined organic layers are washed with water, dried
(MgSO4), filtercd and evaporated in vacuo to give 1.08 g of crude product.

Chromatography on flash grade sllica gel (230-400 mes:h) eluting with

dichloromethane/ethanol (9:1) provided 0.9 g of the title compound, mp 87-89°C.

(c)  Synthesis of {(R)-1-[(S)-1-(3-Amino-I-cyclopropyl-6-fluoro-8-methyi-
2,4-dioxp-1,2,3,4-tetrahydro-quinazolin-7-yl)-pyrrolidin-3-ylj-ethyl}-

carbamic acid tert-butyl ester

~NH,

A solution of 0.5 g (1.9 mmol) of 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl- 1 H-quinazoline-2,4-dionc (Example 24c), 0.64 g (3.0 mmol) of ((S)-(R)-1-
pyrolidin-3-ylethyl)carbamic acid /erf-butyl ester, 0.81 g (8.0 mmol) of
triethylamine and 10 mL of dimethyl sulfoxide is heated at 110°C for 24 hours.
Afier thin layer ;:hromalogmphy showed incomplete reaction, an additional 0.43 g
(2.0 mmol) of pyrrolidine derivative and 0.81 g (8.0 mmol) of triethylamine are
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added and the reaction is heated at 120°C for 18 hours, The reaction mixture is
cooled 1o room temperature, poured into 200 ml. of ice and water and extracted
with ethyl acetate (2 x 125 mL). The combined organic layers are washed with
water, dried (MgSQ4), filtcred and evaporated in vacuo to give 1.1 g of crude
product. Chromatography on {lash grade silica gel (230-400 mesh) eluting with
ethyl acetate provided 0.4 g of the title compound, mp 86-88°C.

(d)  Synthesis of {(3)-1-[(S)-1-(3-Amino-I-cyclopropyl-6-fluoro-8-methyl-2,4-
diaxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yljethyij-carbamic

acid teri-butyl ester
F. N ~NH,;
S o
BocNH S - CH, A

A solution of 0.5 g (1.9 mmol) of 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1H-quinazoline-2,4-dione {(Example 24¢). 0.64 ¢ (3.0 mmol) of ((5)-(S)-1-
pyrrolidin-3-ylethyl)carbamic acid fers-butyl ester, 0.81 g (8.0 mmol) of
triethylamine ond 10 mL of dimethyl sulfoxide is heated at 110°C for 24 hours.
After thin layer chromatography showed incomplete rcaction, an additional 0.43 g
(2.0 mmol) of pyrrolidinc derivative and 0.81 g (8.0 mmol) of triethylamine are
added and the reaction is heated at 120°C for 18 hours. The reaction mixture is
cooled to room temperature, poured into 200 mL of ice and water and extracted
with ethyl acetate (2 x 125 mL). The combined organic layers are washed with
waler, dried (MgSO4), filtered and evaporated in vacuo to give 1.3 g of crude
product. Chromatography on flash grade silica gel (230-400 mesh) eluting with
400 mL of dichloromethane/ethy] acetate (8:2), 600 mL of (6:4) and I L of (4:6)
provided 0.46 g of the titlc compound, mp 84-86°C.

(e Synthesis of [(8)-1-(5-Amino-8-fluorov-3-methyl-4,6-diaxo-2,3,5,6-
tetraliydro-4 H-1-0xa-3a,5-diazaphenalen-9-yl)pyrrolidin-3-yljcarbamic
acid tert-butyl ester
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NHBoc

A solution of 0.2 g (0.75 mmol) of 5-amino-8,9-difluoro-3-methyl-2,3-
dihydro-1-oxa-3a,5-diazaphenalcne-4,6-dione (Example 24h), 0.58 g (2.0 mmol)
of (8)-3-pymrolidinylcarbamic acid zert-butyl cster (J. Med. Chent., 1992;35:1764),
0.5 g (0.5 mmol) of triethylamine and 20 mL ol acetonitrile is heated at reflux for
18 hours. The solvent is removed in vacuo and the residue is partitioned between
dichloromethane-water. The organic layer is washed with water, dried (MgSOy4)
and concentraled in vacuo. The residue is chromatographed over flash grade silica
gel {230-400 mesh) eluting with dichloromethane/ ethanol (95:5) to give 0.34 g of
the title compound, mp 114-116°C.

n {(S)-1-[(R)-1-(5-Aminv-8-fTuoro-3-inethyl-4,6-dioxo-2,3,5,6-tetralydro-
4H-1-oxa-3a,5-diazaphenalen-9-yl)pyrrolidin-3-yljethyljcarbamic acid
tert-butyl ester :

F NH,
Mea ’L
T
>§° N o CH,

A solution of 0.11 g (0.41 mmol) of 5-amino-8,9-diflucro-3-methyl-2.3-
dihydro- l-oxa-Ja.S-diazaphennh;nH,ﬁ-dione (Example 24h), 0.26 g (1.3 .mrnol)
of ((R.)-(S)-l-pyrrolid_in-S-ylelhyl)carbamic acid tert-buty! ester (J. Het. Chem.,
1992;29:1481), 0.25 g (2.5 mmol) of triethylamine and 10 ml. of acetonitrile is
heated at reflux for 18 hours. The solvenl is removed in vacuo and the residue is

partitioned betwecn ethy] acetate/water. The organic layer is washed with water,
dried (MgSOy) and concentrated in vacuo. The residue is chromatographed over

flash grade silica gel (230-400 mesh) eluting with dichloromethane/ethanol (95:5)
to give 0.14 g of the title compound. |H NMR (400 MHz. CDCl3): 7.43 (d, 1H),

>\
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5.24 (bs, 2H), 4.82 (m, 1H), 4.56 (m, 1H), 4.33 (d, 1H), 3.99 (m. EH), 3.86 (m,
1H), 3.73 (m. 1), 3.59 (m, 2H), 2.18 (m, 1H), 3.01 (m, 1H), 1.67 (m, 1i1), 1.44
(s, 9H), 1.40 (m, 3H), 1.25 (m. 1H), 1.20 (d. 3H).

g [(S)-1-(2-Amino-9flnoro-S-methyl-1,3-dioxo-2,3,6, 7-tetrahydro-1 H,5H-
5 pyrido[3,2,1-ijJquinazolin-8-yl) pyrrolidin-3-yljcarbamic acid tert-butyl

ester

o
SACH

Boc-NH
A solution of 0.12 g (0.45 mmol) ol 5-amino-8,9-difluoro-5-methyl-6.7-

dihydro-5H-pyrido[3.2,1-ij]quinazoline-1,3-dione (Exumple 24i), 0.34 g

10 (1.8 mmol) of (S}3-pymlidinyluMic acid terr-butyl ester (J. Med Chem.,
1992;35:1764), 0.2 g (2.0 mmol) of triethylamine and 7 mL of dimethyl] sulfoxide
is heated at 110°C for 18 hours. :_l'he reaction is cooled to room temperature,
diluted with 80 mL of ice and water and stirred at 5°C for | hour. The resulting
precipitate is removed by filtration, washed with water and dried in vacuo. The

15 solid is chromatographed over flash grade silica gel (230-400 mesh) eluting with
dichloromethane/ethanol (9:1) to give 0.14 g of the title compound, mp 98-100°C.

()  {(R)-3-[(5)-1-(2-A mina-Muaro—S—meﬂl yl-1,3-dioxo-2,3,6,7-tetrahydro-
1H,5H-pyrido]3,2,1-ijlquinazolin-8-yl)pyrrolidin-3-y}jethylcarbamic acid
tert-butyl ester

— ,g

A solution of 0.12 g (0.45 mmol) ol 5-amino-8,9-difluoro-5-methyl-6.7-
dihydro-5H-pyrido{3,2,1-ij]quinazoline-1,3-dione (Example 24i), 0.39 g
(1.8 mmol) of ((R)-(S)-1-pyrrolidin-3-ylethyl)carbamic acid fert-butyl ester (/.
Het. Chem., 1992;29:1481), in 5§ mL of dimethyl sulfoxide is heated at 110°C for



543

-187-

18 hours. The reaction is cooled to room temperature, diluted with 80 ml. of ice

und water and stirred ot 5°C for | hour. The resulting precipilate is removed by

filtration, washed with water and dried in vacuo. The solid is chromatographed

over flash gradc silica gel (230-400 mesh) cluting with dichloromethane/ethanol
5 (9:1) to give 0.13 g of the title compound, mp 93-95°C.

) }1-(3-Amino-1-cyclopropyl-6-fluoro-2,4-diaxo-1,2,3,4-tetrahydro-
pyridof2,3-d[pyrimidin-7-yi)pyrrolidin-3-yifcarbamic acid tert-butyl ester

NHBo¢
A solutiofi of 0.11 g (0.4 mmol) of 3-amino-7-chloro-1-cyclopropyl-6-
10 fluoro-1H-pyrid#§2.3-d)pyrimidine-2,4-dione (Example 24b), 0.105 g
{(0.56 mmol) of {S)-3-pyrrolidinylcarbamic acid tert-butyl ester (/. Med. Chem.,
1992;35:1764), 1.2 mL of N, N-diisopropylethylamine and 3 mL of acetonitrile is
heated at 50°C for 18 hours. The reaction mixture is diluted with 9 mL of water,
cooled to 0°C and the solid is removed by filtration, washed with 50% aqueous
15 acetonitrile and dried in vacuo to give 0.14 g of the title com-pound,

mp 108-110°C.

(/] {(S)-1-}(R)-1-(3-Amino-1-cyclopropyl-6-fluero-2,4-diexo-1,2,3,4-
tetraliydropyrido|2,3-djpyrimidin-7-yl)pyrrolidin-3-yljethyl}-carbamic

acid tert-butyl ester

..,....>3CT

A solution 0f 0.12 g (0.38 mmol) of 3-amino-1-cyclopropyl-6-fluoro-2,4-

20

dioxo-1,2,3,4-fetrahydro-pyrido[2,3-d])pyrimidine-7-thiosulfonic acid
(Compound 24¢) in 10 mL of acetonitrile is treated with 0.24 g (1.14 mmol) of
((R)}(S)-1-pyrrolidin-3-ylethyl)carbamic acid tert-butyl ester (J. Her. Chem.,
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1992:29:1481), 0.25 g (2.5 mmol) of triethylamine and stirred at room

tempcrature for 18 hours then 50°C for 1 hour. The solvent is removed in vacuo
and the residuc is partitioncd betwcen ethyl acetate (50 mL) and water (25 mL).
The organic layer is washed with waler, dried (MgSO4), filtered and evaporated

in vacuo to give 0,28 g. Chromatography on flash grade silica gel (230-400 mesh)
column (2 x 12 cm) eluting with dichloromethane/ethanol (95:5) provided 0.1 g of
the title compound, mp 175-177°C.

General Procedure A

A solution of Examplc 24, 1-2.5 eq of heterocyclic amine side chain, and

"3-3.5 eq. 1,8-diazabicyclo-5,4,0-undecen-7-ene (DBU) or triethylamine arc stirred

in dimethyl sulfoxide (I mL) at 130°C for 3 to 48 hours. After cooling to room
tempemature, the reaction mixture is diluted with cthy! acetate and washed with
saturated NaHCO3, water, and brine. The organic layer is dried over MgSO4,

filtered, and the filtratc concentrated. ‘The resulting residue is purified via flash
column chromatography ( isopropanolldichloromethan?) to afford the product.

General Procedure B

A solution of Example 24 and.helcrocyclic diomine side chain (1.5-3.0 eq.)
is stirred in dimethy! sulfoxide at 130°C for 3 hours. Afier cooling to room
temperature the reaction mixture is diluted with ethyl acetate and washed with
saturated NaHCO3, water, and brine. The organic layer is dried over MgS0g4,

filtered, and the filirate concentrated. The resulting residue is redissolved in
dichloromethane and while sﬁrﬁ;g, di-tert-butyl dicarbonate (0.41 g, 1.87 mmol)
is added. After 1 hour, the reaction mixture is concenirated and the product is
purified via flash column chromatogm.phy (1:1 E10Ac/hexanes) to afford the
product.

General procedure C

A solution of Example 24, heterocyclic diamine side chain (1.5-3.0 eq.)
and tetramethy! guanidine (1-5.0 eq.) is stirred in dimethyl sulfoxide at
(80°C-130°C) for 36 to 24 hours. After cooling to room temperature the reaction
mixture is diluted with water and saturated NH4Cl. The solid is washed with
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water and dried to give the crude solid. The product is purilied via flash column

chromatography (Si07) using (CHCl3/MeOIH or ethyl acetate/hexanes) to afford

the product.

The lollowing compoun;is are synthesized according to the Generul
Procedures A, B, and C of Example 28:

(3] { 1-[(R)-1-((S§)-3-Amino- | cyclopropyl-6-fluoru-8-methyl-2 ,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yljethyl}carbamic acid reri-
butyl ester (MS ES: m/z 462 (MH+)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1H-quinazoline-2,4-dione(Examplc 24e) and (R)-((S)-1-pyrrolidin-3-
yDethylcarbamic acid tert-butyl ester (Kimura Y., Atarashi S., Takahashi M.,
Hayakkawa 1., Chem. Pharm. Bull., 1994;42:1442) using General Method A.

()] {1-[(S)-1-(3-Amino-1-cyclopropyl-G-fluoro-8-methyl-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl - 1-methylethyl ) carbamic acid
tert-buty] ester (MS ES: m/z 476 (MH™)) from 3-amino-I-cyclopropyl-6,7-
difluoro-8-methyl-1 H-quinazoline-2,4-dione (Example 24¢) and [(S)-(pyrrolidin-
3-yl)-1-methylcthyl]carbamic acid fers-butyl ester using General Method A.

(m) {1-[1-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2 4-dioxo-

1,23 ,4-tetrahydroquinnmlin—7—yl);3-methoxypyn'olidin-3-yl]ethyl}carbamic acid
teri-butyl ester (MS ES: m/z 492 (MH)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methyl-1H-quinazoline-2,4-dione (Example 24e) and [1-(3-
methoxypyrrolidin-3-yl)ethyl]carbamic acid fers-butyl ester (Example A5b) using
Gencral Method A.

(n)  [3-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2 4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-3-azabicyclo[3.1.0|hex-6-yl]carbamic acid tert-butyl
ester (MS ES: m/z 446 (MH™)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1H-quinazoline-2,4-dione (Example 24¢) and 3-azabicyclo[3.1.0Jhex-6-
ylcarbamic acid tert-butyl ester (Brighty K.E., 1991, EP 413455) using General
Method A.

(o) {1-[1-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)-3-fluoropyrrolidin-3-yl)ethyl} carbamic acid
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fert-butyl ester (MS ES: m/z 496 (MH1)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methoxy- | H-quinazoline-2 4-dione (Example 24d) and (4-fluoro-
pyrrolidin-3-yl)ethylcarbamic acid tert-butyl ester (Example AS5c) using General
Method A.

()  [1-(3-Amino-1-cyclopropyl-6-fluoro-5-methyl-2 4-dioxo-1.2,3,4-
tetrahydroquinazolin-7-yi)pyrrolidin-3-yl)carbamic acid tert-butyl ester (MS ES:
m/z 434 (MH1)) from 3-amino-1-cyclopropyl-6,7-difluoro-5-methy!-1H-
quinazoline-2,4-dione {Example 24f) and (pyrmrolidin-3-yl)carbamic acid tert-butyl
ester using General Method A.

(@  {1-(R)}[1-(S)-(3-Amino-1-cyclopropyl-6-fluoro-5-methyl-2,4-
dioxo-1 ,2,3,4-tetrahydroquinaz.olin-7_-yl)pyn'olidin-3-yl]elhyl}carbmnic acid tert-
butyl ester (MS ES:m/z 462 (MH+)) from 3-amino-1-cyclopropyl-6,7-difluoro-5-
methyl-1H-quinazoline-2,4-dione (Examplec 24f) and ((R)-((S)-!-pyrrolidin-3-yl-
cthyl)amine using Gencral Method A.

(r) [1-(3-Amino-l-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-
tel.rnhydroquinazoIin-7-yl)-3-methoxymelhylpyrrolidin_-3-ylmethyljcarbamic acid
tert-butyl ester (MS ES: m/z 493 (MH)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methyl-1H-quinazoline-2,4-dione (Example 24¢) and (3-
melhoxymethylpyrrolidin-3-ylmethyljcmbamic acid tert-butyl ester
(Example A5d) using General Method A.

(s) [1<3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-
tetrmhydroquinazolin-7-yl)-3-fluoromethylpyrrolidin-3-ylmethyl]carbamic acid
tert-buty! ester (1H NMR'(ZOO MHz, CDCl3): 8 7.60 (d, 1H). 5.18 (bs, 1H), 4.97

(bs, 2H), 4.61-4.10 (m, 4H), 3.72-3.19 (m, 5H), 2.46 (s, 3H), 2.00-1.71 (m, 2H),
1.45 (s, 9H), 1.21-1.10 (m, 2H), 0.68-0.56 (m, 2H)) from 3-amino-1-cyclopropyl-
6,7-difluoro-8-methyl-1H-quinazoline-2,4-dione (Example 24€) and 1-(3-
fluoromethylpyrrolidin-3-ylmethyl]carbamic acid tert-butyl ester (Li Q.,
Wang W, Berst K.B., Claibome A., Hasvold L., Raye K., Tufano M., et al.,
Bioorg. Med. Chem. Lett., 1998;8:1953-1958) using Genernl Method A.

() [imns-(B-Amino- l:cyclopropyl-6-ﬂuoro-8-meﬂ10xy—2,4—dioxo—
1,2,3,4-tetrahydroquinazolin-7-yl)-4-trifluocromethylpyrrolidin-3-
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ylmethyl]carbamic acid tert-butyl ester (1H NMR (200 MHz, CDCl3): 6 7.56 (d,

1H), 5.17 (s, 2H), 4.75 (bs, 1H), 3.97-3.68 (m, 3H), 3.57 (s, 3H), 3.51-3.13 (m,
4H), 2.98-2.60 (ﬂ-l, 2H), 1.45 (s, 9H), 1.20-1.08 (m, 2H1), 0.71-0.55 (m, 2H)) from
3-amino-1-cyclopropyl-6,7-difluoro-8-methoxy-1 H-quinazoline-2,4-dione
(Example 24d) and {trans-(4-trifluoromethylpyrrolidin-3-ylmethyl]carbamic acid
tert-butyl ester (Li Q., Wang W., Berst K.B., Claiborne A., Hasvold L., Raye K.,
Tufano M.. et al., Bioorg. Med. Chem. Lett., 1998:8:1953-1958) using General
Mcthod A.

(u) { 1-[1-(3-Amino-~1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)piperidin-3-yl]ethyl} carbamic acid rers-butyl
ester (MS (ES, M+1) m/z 492 (MH 1)) from 3-amino-1-cyclopropy!-6,7-difluoro-
8-methoxy- 1 H-quinazolinc-2.4-dione (Example 24d) and (1-piperidin-3-
ylethyl)carbamic acid rerr-buty! ester (Example A5c) using General Method A.

v) {1-{1-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yi)piperidin-3-yl]ethyl }carbamic acid rert-butyl
ester (MS ES: m/z 476 (MH1)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1H-quinazoline-2,4-dione (Example 24e) and 1-(piperidin-3-

" yl)ethylcarbamic acid serf-butyl ester (Example A5e) using General Method A.

(w)  {1-[1<(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yI)-4,4-dimethylpyrrolidin-3-yl]ethyl} carbamic
acid fert-butyl ester (MS ES: m/z 506 (MH™)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methoxy-1 H-quinazolint-:-2,4-dione (Example 24d) and |1-(4,4-
dimethylpyrrolidin-3-yl)ethylJcarbamic acid rert-butyl ester (Example A5F) using
General Mcthod A. _

(x)  {1-]1-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1,2,3 ,4—letmhyquuinazolin—?-yl)-4,4-dimcthylpyrrolidin-3-yl]elhyl }carbamic
acid fer-buty! ester (MS ES: m/z 490 (MI1*)) from 3-amino-1-cyclopropyl-6.7-
difluoro-8-methyl-1H-quinazoline-2,4-dione (Example 24¢) and [1-(4,4-
dimelhylpyrroli_din -3-yl)ethyl]carbamic acid tert-butyl ester (Example AS{) using
General Method A.
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(y) { 1-[1-(3-Amino--cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1,2.3,4-tetrahydroquinazolin-7-yi)-4-methylpyrrolidin-3-yl]ethyl } carbamic acid
tert-butyl ester (MS ES: m/z 476 (MH™)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methyl-1H-quinozoline-2,4-dione (Example 24e) and {1~(4-
methylpyrrolidin-3-yl)ethylJcarbamic acid tert-butyl cster (Example ASg) using
General Mcthod A.

(2) [1-(3-Amino-1-cyclopropyl-6-{luoro-8-methyl-2,4-dioxo-1,2,3 4-
tetrahydroquinazolin-7-yl)-3-phenylpyrrolidin-3-yl]carbamic acid tert-butyl ester
(1H NMR (200 MHz, CDCl3): § 7.61 (d, 1H), 7.50-7.12 (m, 5H), 5.19 (bs, 2H).

4.07-3.70 (m, 3H), 3.62-3.34 (m, 2l-i), 2.68-2.52 (m, 1H), 2.45 (s, 3H), 1.68 (m,
2H), 1.50-0.95 (m, 1111), 0.62 (m, 2H)) from 3-amino-1-cyclopropyi-6,7-difluoro-
8-methyl-1H-quinazoline-2.4-dionc (Example 24¢) and (3-phenylpyrrolidin-3-
yl)carbamic acid sers-butyl ester (Example A30) (using General Mcthod A).

(an) [1-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-y!)-3-phenylpyrrolidin-3-ylmethyl]carbamic acid rer:-
butyl ester (1Hl NMR (200 MHz. CDCl3): 5 7.68 (d, 1H), 7.50-7.29 (m, 5H), 6.72
(s, 1H), 5.24 (s, 2H), 4.18-3.85 (m, 3H), 3.78-3.52 (m, 2H), 2.70 (s, 111), 2.58-
2.39 (m, 4H), 1.62-0.62 (m, 15H) from 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1H-quinazoline-2 4-dione (Example 24¢) and (3-phenylpyrrolidin-3-
yimethyl)carbamic acid tert-buty] ester (Example A5p) using General Method A.

(bb) [S-(S-Amino—l-cyclol;ropyl-G-ﬂuoro-s-mcthyl-z.tl-dioxo-l,2,3,4-
tetrmhydroquinazolin-7-yl)-5-azuspiro[2.4jhept-7-ylmethyl]carbamic acid ferr-
butyl ester (MS ES: m/z 474 (MH™)) from 3-amino-!-cyclopropyl-6,7-difluoro-8-
methyl-1H-quinazoline-2,4-dione (Example 24¢) and (5-azaspiro|2,4]hept-7-
yimethyl)carbamic acid tert-butyl esl:er (Exomple A5h) using General Method A.

(cc)  [5-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-S-azaspiro[2.4]hept-7-ylinethylJcarbamic acid sers-
butyl ester (MS ES: m/z 490 (MH™)) from 3-amino- !1-cyclopropyl-6,7-difluoro-§-
methoxy-1H-quinazoline-2,4-dione (Example 24d) and 5-azaspiro[2,4]hept-7-
ylmethyl)carbamic acid rert-butyl ester (Example A5h) using General Method A.

&%
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(dd) [1-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2.3,4-
tetrahydroquinazolin-7-yl)-3-hydroxypyrrolidin-3-yimethyl]carbamic acid zert-
butyl cster (MS ES: nv/z 480 (MH™)) from 3-amino--cyclopropyl-6,7-difluoro-8-
methoxy-1H-quinazolinc-2,4-dionc (Example 24d) and (3-hydroxypyrrolidin-3-
ylmethyl)carbamic acid /err-butyl ester (Example ASi) using General Mcthod A.

(ec) [1-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)piperidin-3-ylmethyl]carbamic acid tert-butyl ester
(REF) (MS ES: m/z 462 (MH+)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1H-quinazoline-2,4-dione (Example 24¢) and (piperidin-3-
yimethyljcarbamic acid rer/-buty! ester (Hilpert K., Ackermann J,, Banner D,W.,
Gast A., Gubernator K., Hadvary P., Labler L., et al., J. Med. Chem.,
1994;37[23]:3889-3901) using General Method A.

(M  [1-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)}-4-methoxypyrrolidin-3-yl]carbamic acid rerr-butyl
ester (| H NMR (200 MHz, CDCl3): 8 7.60-7.54 (d, 1H), 5.16 (s, 2H), 4.82 (s,

1H), 4.20-3.85 (m, 5H), 3.42 (s, 3H), 3.23 (t, 2H), 2.41 (s, 3H), 1.47 (s, 9H), 1.18-
1.10 (m, 2H), 0.61 (s, 2H)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-methyl-
1H-quinazoline-2,4-dione (Example 24¢) and 4-(methoxypyrrolidin-3-yl)carbamic
acid rert-butyl ester (Li Q., Cooper C.S., Anthony K.L., Lee C.M., Plattner J.J.,
Ma Z., Wang W., 1996, WO 9639407) using Method A.

(eg) [1<(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3,4-
tctrnhydroquinnzolin—7—yI)-4-melho:;ypyrrolidin—3-yl]cnrbamic acid fert-butyl
ester (111 NMR (200 MHz, CDCI3): 6 7.21 (d, 1H), 5.23-5.14 (in, 3H), 4.33-3.22
(m, 13H), 1.40 (s, 9H), 1.18 (m, 2H), 0.60 (s, 2H)) from 3-amino-1-cyclopropyl-
6,7-difluoro-8-methoxy-1H-quinazoline-2,4-dione (Example 24d) and
4-(methoxypyrrolidin-3-yl)carbamic-acid rert-butyl ester (Li Q., Cooper C.S.,
Anthony K.L., Lee C. M., Plattner J.J., Ma Z_, Wang W., 1996, WO 9639407)
using Method A. '

(hh)  [1-(3-Amino-1-cyclopropyl-6-fluaro-8-methoxy-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-4-Aluoropyrrolidin-3-yl]carbamic acid fert-butyl ester
(1H NMR (200 MUz, DMSO-dg): 5 7.40-7.34 (d, 1H), 5.30-4.80 (m, 3H) 4.50-
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3.10 (m, 1011), 1.47 (s, 9H), 1.30-0.50 (m, 411)) [rom 3-amino-1-cyclopropyl-6,7-
difluoro-8-methoxy-11i-quinazoline-2 4-dione (Example 24d) and
4-(fluoropyrrolidin-3-yl)carbamic acid sers-butyl ester (Li Q., Wang W.,

Berst K.B., Claiborne A., Hasvold L., Raye K.. Tufano M.. et al., Bivorg. & Med.
Chem. Lett., 1998;8:1953-1958) using General Method A.

(ii)  [1-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-3-methylpyrrolidin-3-ylmethy!]carbumic acid rert-
buty! ester (MS ES: m/z 462 (MH')) from 3-amino-1-cyclopropyl-6,7-difluoru-8-
methyl-1H-quinazoline-2,4-dione (Example 24¢) and (3-methylpyrrolidin-3-
yimethyl)carbamic acid fers-buty! ester (J. Med. Chem, 1992:361-367) using
General Method A.

Gi)  {(S)-1-[(R)-1 {S-Anﬁno-l -cyclopropyl-8-ethyl-6-1luoro-2,4-dioxo-
1,2,3 .4-teuahydroquinnzolin-7-yI)p}lrrrolidin-3-yl]elhyl }carbamic acid serr-butyl
ester (MS ES: m/z 476 (MH™)) from 3-amino-1-cyclopropyl-8-cthyl-6,7-difluoro-
1H-quinazoline-2,4-dione (Example 24g) and ((R)-[(S)-1-pyrrolidin-3-yl-
ethyl)ethyl]carbamic acid /ers-butyl esicr using General Method A.

(kk) l-(3-Amino—l-cyclopropyl-6-lluom-s—n;emoxy-z,d—dioxo-l,2.3.4-
tetrahydroquinazolin-7-yl)pymolidine-3-carboxylic acid fers-buty! ester ({H NMR
(200 MHz, CDCl3): 8 7.51 (d, 1H), 5.15 (s, 2H), 3.88-3.58 (m, 411), 3.50 (s, 3H),
3.42-3.30 (m, 1H), 3.14-3.02 (m, 1H), 2.25-2.17 (m, 2H), 1.48 (s, 9H), 1.14-1.05
(m, 2H), 0.68-0.61 (m, 2H)) [rom 3-amino-1-cyclopropyl-6,7-difluoro-8-methoxy-
1H-quinazoline-2,4-dione (Example 24d) and pyrrolidine-3-carboxylic acid rers-
butyl ester (Hayekawa I., Tanaka Y., EP 101829) using General Method A.

(1)) 1-(3-Amino- 1 -cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1 .i,3 A-
telrnhydroquinazolin-?-yl)pynolidin.e-J-carboxylic acid rers-butyl ester (| H NMR
(200 MHz, CDCI3): 8 7.61 (d, 1H), 5.16 (s, 2H), 3.70-3.40 (m, 5H), 3.17-3.03 (in
1H), 2.43 (s, 3H), 2.29-2.19 (m, 2H), 1.47 (s, 9H), 1.22-1.12 (m, 2H), 0.67-0.57
(m, 2H)) from 3-amino- [-cyclopropyl-6,7-difluoro-8-methyl-1H-quinazoline-2 4-

dione (Example 24c) and pyrrolidine-3-carboxylic acid fers-butyl ester
(Hayakawa I., Tanaka Y., EP 101829) using General Method A.



10

15

20

25

30

(W

(mm) [3-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1.2,3,4-
tetrahydroquinazolin-7-yl)-3-azabicyclo[3.1.0]hex-1-ylmethyl]yl jcarbamic acid
tert-butyl ester ( IH NMR (200 MHz, CDCI3): 8 7.53 (d, 1H), 5.31 (bs, 2H), 4.73

(bs, 1H), 3.82-3.01 (m, 1 1H), 1.45 (s, 9H), 1.42-1.34 (m, 1H), 1.14-1.10 (m, 3H),
0.71-0.63 (m, 2H)), [rom 3-amino-1-cyclopropyl-6.7-difluoro-8-methoxy-1H-
quinazoline-2,4-dione (Example 24d) and (3-azabicyclo[3.1.0Jhex-1-
ylmethyl)carbamic acid fert-butyl ester (Example AS5j) using Gencral Method A.

(nn) [3-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2.4-dioxo-1.2,3,4-
tetrahydroquinazolin-7-yt)-3-azabicyclo[3.1.0}hex-1-ylmethyl]yljcarbamic acid
tert-butyl ester (MS ES: m/z 460) [rom 3-amino-I-cyclopropyl-6.7-difluoro-8-
methyl-1H-quinazoline-2,4-dionc (Example 24e) and (3-azabicyclo[3.1.0]hex-1-
ylmethyl)carbamic acid fert-butyl ester (Example AS5j) using Generul Method A.

(o0) {(R)-1-{(S)-1 -(3-Amf ino-1-cyclopropyl-6-fluoro-8-methoxy-2.4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl]ethyl }carbamic acid rert-
butyl ester (MS ES: vz 478 (MH™)) from 3-amino-1-cyclopropyl-6,7-difluoro-8- °
methoxy-1H-quinazoline-2.4-dione (Example 24d) and (R)-1-((S)-pyrrolidine-3-
yl)cthyl)carbamic acid ferf-buty! ester (Schroeder M.C., Kicly J.S., Johnson D.R.,
Szotek D.L., Domagala J.M., Stickney T.M., Kampf J.W., J. Heterocyclic Chem.,
1992;29:1481) using General Method A.

(ep)  {(R)-1-[(S)-1-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl]ethyl }carbamic acid tert-
butyl ester |H NMR (200 MHz, CDCl3): & 7.51-7.44 (d, 1H), 5.17 (bs, 2H), 4.62

(bs, 0.5H), 4.58 (bs, 0.5H), 3.79-3.74 (m, 3H), 3.61-3.53 (n, 2H), 3.49 (s, 3H),
3.41-3.32 (m, 1H), 2.22-2.06 (m, 2H), 1.87-1.67 (m, 1H), 1.46 (s, 911),1.23-1.19
(d, 3H), 1.08-1.02 (m, 2H) 0.76-0.62 (m, 2H).(MS ES: m/z 462) from 3-amino-1-
cyclopropyl-6,7-difluoro-8-mcthoxy-1H-quinazolinc-2,4-dione (Example 24d)
and (R)-E-((S)-pyrrolidine-3-yl)ethyl)carbamic acid tert-butyl ester using Gencral
Method A.

(qq) ﬁ-(3-Amino—l-cyclopmpyl-ﬁ-ﬂuoro-8-melhyl-2.4—dioxo—l.2.3,4-
tetrahydroquinazolin-7-yl)octahydropymolo[3,4-b]pyridine-1-carboxylic acid rert-

butyi ester (|H NMR (200 MHz, CDCl3): 8 7.61-7.55 (d, 1H), 5.16 (bs, 2H), 4.52
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(bs, 0.5H), 4.48 (bs, 0.5H). 4.95-3.38 (m, 611}, 2.40 (s, 3H). 2.36-1_83(m, 3H),1.46
(s, 9H), 1.21-1.17 (m, 5H). 0.65-0.57 (m, 21}, [rom 3-amino-1-cyclopropyl-6,7-
difluoro-8-methyi- 1 H-quinazoline-2,4-divne (Example 24¢) and
octahydropyrrolo|3,4-b]pyridinc-S-carboxylic acid fer-butyl ester using General
Mcthod A.

(r)  [(trans)-1-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)}-4-methylpymrolidin-3-ylmethyl jcarbamic acid
tert-butyl ester (MS ES: m/z 478 (MH™)) fromn 3-amino-1-cyclopropyl-6,7-
difluoro-8-methoxy- 1 H-quinezoline-2,4-dione (Example 24d) and (trans-4-
methylpyrrolidin-3-ylmethyl)carbamic acid tert-butyl ester (Kuniyoshi M.,

Seigo 8., Keiji H., Takayoshi 1., Eur. Pat. Appl. EP 208210, 1987) using Gencrul
Method A. '

{ss) [1-(3-Amino-] -cyclop'ropyl-G-ﬂuoro-8-methyl-2,4-dioxo— 1,2,3.4-
tetrahydroquinazolin-7-yl}-4-methyipyrrolidin-3-yimethyl]carbamic acid tert-
butyl ester (MS ES: m/z 462 (M-I-l+))_ from 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1 H-quinazoline-2,4-di01.1e (Example 24¢e) and (4-methylpyrrolidin-3-
ylmethyl)carbamic acid tert-butyl ester (Kuniyoshi M., Seigo S., Keiji H.,
Takayoshi 1., Eur. Pat. Appl. EP 208210, 1987) using General Method A.

(t)  [143-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2.4-dioxo-1.2,3.4-
tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-yl]carbamic acid tert-butyl ester
(MS ES: m/z 464 (MH™)) from 3-amino-1 -cyclopropyl-6,7-diflluoro-8-methoxy-
1H-quinazoline-2,4-dione (Example 24d) and (4-methylpyrmrolidin-3-yl)carbamic
acid fert-butyl ester (Di Cesare I’., Bouzard D., Essiz M., Jacquet J.P.,

Ledoussai B.. Kiechet J.R., Remuzori P. ct al., J. Med. Chem., 1992,35:4205) -
using General Method A.

(w) |1 -(3-'Amino- 1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3 4-
tetrahydroquinazolin-7-yl)morpholin-3-ylmethyl]carbamic acid fers-butyl ester
(MS ES: m/z 480 (MH*)) from 3-amino--cyclopropyl-6,7-difluoro-8-methoxy-
1H-quinazoline-2,4-dione (Example 24d) and 1-(morpholin-3-ylmethyl)carbamic
acid fert-butyl ester (Araki K., Kuroda T., Uemori S., Moriguchi A., lkeda Y.,
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Hirayama I*., Yokoyama Y. et al., /. Med Chem., 1993,36:1356) using General
Method A.

(vv) [|1-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1.2,3,4-
tetrhydroquinazolin-7-vDpiperidin-3-vimethyljearbamiv acid teet-buyl ester (MS
ES: nvz 478 (MH™)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-methoxy-1 H-
quinazoline-24-dione (Example 24d) and 1-piperidin-3-ylmethylcarbamic acid
tert-butyl ester (Hilpert K., et al., J Med. Chem., 1994;37(23):3889-3901) using
General Method A. )

(ww) {1-[13-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-
1,2,3 4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-yl]ethyl } carbamic acid
tert-butyl ester (MS ES: m/z 492 (MH*)) from 3-amino-1-cyclopropyl-6.7-
difluoro-8-mcthoxy- 1 H-quinazoline-2,4-dione (Example 24d) and [1-(4-
methylpyrrolidin -3-yl)ethyl]carbamic acid ferr-butyl ester (A5g) using Gencral
Method A.

(xx) [1-(1-Cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)-3-methylpyrrolidin-3-yl]]carbamic acid tert-butyl ester
(1H NMR (200 MHz, CDCl3): 8 7.61 (d, 1H), 5.15 (s, 2H), 4.74 (s, 1H), 3.71-

3.37 (m, 611), 2.45-2.20 (m, 4H), 1.45 (s, 12H), 1.21-1.08 (m, 2H), 0.61 (d, 2H))
from 3-amino-1-cyclopropyl-6,7-difluoro-8-methyl-1H-quinazoline-2,4-dione
(Example 24e) and 3-methylpyrrolidin-3-ylcarbamic acid tert-butyl ester
(Yoshida T., Yamamoto Y., Orita H., Kakiuchi M., Takahashi Y., ltakura M.,
Kado N. et al,, Chem. Pharm. Bull., 1996;44[7):1376-1386) using Gencral
Method A

(yy) 3-Amino-1-cyclopropyl-6-fluoro-8-methyl-7-pyrrolidin-1 -3-(1-1 H-
quinazoline-2,4-dione (lH NMR (200MHz, CDCl3): § 7.61-7.54 (d, 1H), 5.15
(bs, 2H), 3.51-3.40 (m, 5H), 2.39 (s, 3H), 2.01-1.95 (m, 4H), 1.21-1.11 (m, 2H),
0.67-0.62 (m, 2H)) from 3-amino- | -cyclopropyl-6.7-dilluoro-8-methy!-1 H-
quinazoline-2,4-dione (Example 24¢) and pyrrolidine using General Method A.

(=) 3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-7-pyrrolidin-1-yl-1H-

quinazoline-2,4-dione (1H NMR (200MHz, CDClq): § 7.49-7.42 (d, 1H), 5.13
(bs, 2H), 3.66-3.54 (m, 4H), 3.50 (s, 3H), 3.42-3.31 (m, 1H), 2.02-1.92 (m, 4H),
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1.17-1.07 (m, 2H), 0.69-0.61 (in, 2H}) from 3-amino- 1-cyclopropyl-6,7-difluoro-
8-methoxy-1 H-quinazoline-2,4-dione (Example 24d) and pyrrolidine using
General Method A.

(asa) 3-Amino-1-cyclopropyl-6-fluoro-7-[3-( 1 -hydroxyethyl-1-methyl)-
pyrrolidin-1-yl]-8-methyl-1H-quinazoline-2,4-dione (1H NMR (200 MHz,
CDCl3): § 7.59 (d, 1H), 5.15 (s, 2H), 3.68-3.53 (m, 2H), 3.44-3.31 (m, 3H), 2.42
(s, 3H), 2.00-1.82 (m, 2H}), 1.58 (s, 1H), 1.28 (s, 6H). 1.20-1.10 (m, 2H), 1.00-
0.80 (m, 1H), 0.66-0.60 (m, 2H)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-
methyl-1 H-quinazoline-2,4-dione (Example 24c) and 1-methyl-1-pyrrolidin-3-yl-
cthanol (Example A5n) using General Method A.

(bbb) 3-Amino-1-cyclopropyl-6-fluoro-7-[3-(1-hydroxy-1-methylethyi)-
pymolidin-1-yl]-8-methoxy- | H-quinazoline-2,4-dione ( 1H NMR (200 MHz,
CDCly): 8 7.50 (d, 1H), 5.14 (s, 2H), 3.86-3.70 (m, 2H), 3.49 (s, 3H), 3.60-3.30
(m, 3H), 2.40-2.22 (m, 1H), 2.00-1.80 (m, 2H), 1.30 (s, 6H), 1.09-0.85 (m, 2H),
0.75-0.57 (m, 2H)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-methoxy-1H-
quinazoline-2,4-dione (Example 24d) and 1-methyl-1-pyrrolidin-3-yl-ethanol
(Example A5n) using General Method A.

(ces)  1-[(R)-13-(S)-Amino-1-cyclopropyl-6-fiuoro-5-methyl-7-[3-(1-
methylaminoethyl)pymolidin-1-yl]-1H-quinazoline-2,4-dione (MS ES: m/z 376
(MH™)) from 3-amino- 1-cyclopropyi-6,7-difluoro-5-methyl-1H-quinazoline-2,4-
dione (Example 24¢) and methyl-((li)—((S)—l-pyrrolidin-3-yl)eﬂ1yl)amine using
General Method A. "

(ddd) 1-[(R)-1-(3-(S5)-Amino-1-cyclopropyl-7-[3-(1-cthylaminoethyl)-
pyrrolidin-1-yl)-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione (MS ES: m/z 406
(MH™)) from 3-amino-1-cyclopropyl-6,7-difluoro-8-methoxy-1H-quinazoline-
2,4-dionc (Example 24d) and cthyl-({R)<(S)-1-pymolidin-3-yl)ethyl)amine
(Domagala J.M., Hagen S.E., Jounnides T., Kiely J.S., Laborde E.,

Schroeder M.C., Sesnie J.A,, et al., J. Med. Chem., 1993;36[7]:871-882) using
General Methqd A.

(ece) 3-Amino-1-cyclopropyl-7-[(R)-3<(S)-1-ethylaminoethyi)-

pymrolidin-1-yl}-6-fluoro-8-methyl-1 H-quinazoline-2,4-dione (MS ES: m/z 390



10

15

20

25

30

~199-

(MH™)) from 3-amino-1-cyclopropyl-6.7-difluoro-8-methyl-1H-quinazoline-2.4-
dione (Exampic 24¢) and cthyl-((R){(S)-1-pyrrolidin-3-yl)ethyl)umine using
General Method A.

(M  3-Amino-7-(6-amino-|-methyl-3-azabicyclo[3.2.0}hept-3-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione (MS ES: m/z 390
(MH")) from 3-amino-1-cyclopropyl-6,7-difluoro-8-methoxy- 1 H-quinazoline-
2,4-dione (Example 24d) and 1-methyl-3-azabicyclo[3.2.0]hept-6-ylamine
(Kim C.S., Kim J.W, Lee J.M,, Youn Y.S,, Shin Y.J.. Lce K.H., Kim J.H.

WO 94/15933) using General Method A.

(egg) 3-Amino-7-(3-aminomethylazetidin-1-y1)-1-cyclopropyl-6-fluoro-
8-methoxy-1H-quinazoline-2,4-dione (MS ES: m/z 350 (MH1)) from 3-amino-1-
cyclopropyl-6,7-difluoro-8-methoxy- | H-quinazolinc-2,4-dione (Example 24d)
and azetidin-3-ylmethylaminc (Okada T., Czumi K., Yamakawa M., Sato H.,
Tsuji T., Tsushima T., Motokawa K., Komatsu Y., Chem. Pharm. Bull.,
1993:41:126-131) using General Mcthod A. _

(hhh) 3-Amino-7-(4-aminomethylpiperidin- 1-yl)-1-cyclopropyl-6-fluoro-
8-methoxy- 1 H-quinazoline-2,4-dionc (MS ES: m/z 378 (MH™)) from 3-amino-1-
cyclopropyl-ﬁ,‘l—diﬂuoré-S-melhoxy—l H-quinazolinc-2.4-dione (Example 24d)
and piperidin-4-yimcthylamine using General Method A.

(iii)  [(cis)-1-(3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-y1)-4-fluoropyrrolidin-3-ylmethyljcarbamic acid
tert-butyl ester (MS ES: m/z 482 (MH*)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methoxy-1H-quinazoline-2,4-dione (Example 24d) and (cis4-_
fluoropyrrolidin-3-yimethyl)carbamic acid t-er!-bulyl ester [A5k)] using General
Method A.

(ii}) [(trans)-1-(3-Amino-1-cyclopropyl-6-fl uoro-8-mcthoxy-2.4—di_oxo-
1,2,3,4-tetrahydroquinazolin-7-yl}-4-{luoropyrrolidin-3-ylmethyl|carbamic acid
tert-butyl ester (MS ES: m/z 482 (MH™)) from 3-amino-1-cyclopropyl-6,7-
diﬂuoro-s-meﬂ?oxy-l H-quinazoline-2,4-dionc (Examnple 24d) and (trans-4-
methylpyrrolidin-3-ylmethyl)carbamic acid reri-butyl ester [AS5]] using General
Method A.
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(kkk) | 1{3-amino-1-cyclopropyl-6-lluoro-8-methoxy-2,4-dioxo-1,2,3 4-
tetrahydroquinazolin-7-yl)-(1 -amino-5-uzaspiro| 2.4 |hept-5-yl}jcacbamic acid tert-
butyl ester (MS APCI: m/z 476 (MH™)) from 3-amino-1-cyclopropyl-6,7-difluoro-
8-methoxy- | l1-quinazoline-2,4-dione (Example 14d) and 1-amino-5-aza-
spiro[2.4]hcpt-5-yl)Jcarbamic acid fers-butyl ester (Li Q., Chu D.T.W,,

Claiborne A., Cooper C.S., Lee C.M., Raye K., Berst K.B, et al., J. Med. Chem.,
1996;39(16]:3070-3088) using General Mcthod C.

di)  [1-4{3-Amino-7-(3a-aminomethyloctahydroisoindol-2-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3.4-tetrahydroquinazolin-7-
yljcarbamic acid fers-butyl ester (MS APCI: m/z 518 (MH™)) from 3-amino-1-
cyclopropyl-6,7-difluoro-8-methoxy-1 H-quinazoline-2,4-dione (Example 24d)
and (Ja-aminomethyloctabivdro-isoindol-2-ylearbamic acid terr-butyl ester
(Ma Z., Chu D.T.W., Cooper C.S,, Li Q., Fung AK.L., Wang S., ShenL.L.., et al,,
J. Med. Chem., 1999;42(20):4202-4213) using Gencral Method C.

(mmm) 3-Amino-7-(3a-aminomethyloctahydroisoindol-2-yl)-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dione (MS APCI1: m/z 502
(MH1)) from 3-amino—1-cyclopmpyl-6.7-diﬂuom—8-m;lhyl-lH-quinazoline-?.,4-
dione (Example 24c) and 3a—mninon}cthyloctahydmisoindol-Z—y Icarbamic acid-
tert-butyl ester (Ma Z., Chu D.T.W., Cooper C.S., Li Q., Fung AK.L., Wang S.,
Shen L.L., et al., J Med Chem., 1999;42(20);4202-4213) using Gencral
Method C.

(nnn)  {(S)-1-[(R)-1-(3-amino-1cyclopropy!l-6-fluoro-8-methoxy-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yllethyl } carbamic acid sers-
butyl ester (MS APCl: m/z 476 (MH1)) from 3-amino-1 -cyclopropyl-6,7—&iﬂuoro-
8-methoxy-1 H-quinnz.olinc-2,4-dione (Example 14d) and ((R)-(S)-1-pymrolidin-3-
yDethylcarbamic acid tert-butyl ester (J. Her. Chem., 1992;29:1481) using
General Method C.

(oo0) {I-[I43-Amino-l-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1,2,3,4-tetrahydro-quinazolin-7-yl)-pyrrolidin-3-yl}-propyl }-carbamic acid tert-
butyl ester (MS: m/e 476 (MH*)) from 3-amino-1-cyclopropy!-6,7-difluoro-8-
methyl- 1 H-quinezoline-2,4-dione (Example 24¢) and (1-pyrrolidin-3-yl-propyl)-
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carbamic acid zers-butyl ester (Kimura Y., Atarashi S., Takahashi M.,
Hayoukkawa L., Chem. Pharm. Bull., 1994:42:1442) using General Method A.

(pep)  {(S)-1-[(R)-1-(3-Amino-I-cyclopropyl-6-fluoro-8-methyl-2,4-
dioxo-1,2,3,4-tcirahydro-quinazolin-7-yl)pyrrolidin-3-yl]-cthyl } -methyl-carbamic
acid dimethylethyl ester (MS: m/e 476 (MH*)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methyl- 1 H-quinazoline-2.4-dione (Example 24¢) and methyl-(R)-((S)-
1-pyrrolidin-3-yl)ethylamine (Plummer J.S., Emery L.A., Stier M.A., Suto M.J.,
Tetrahedron Lent., 1993;34(47):7529-7532) using General Method A.

(qqq) {1-[5-(3-Amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)-5-aza-spiro[2.4 Jhept-7-yl]ethyl }carbamic acid
ters-butyl ester (MS CI: m/e 488 (MH1)) from 3-amino-1-cyclopropyl-6,7-
difluoro-8-methyl- 1 H-quinazoline-2.4-dione (Example 24¢) and [ | {5-aza-
spiro[2.4]hept-7-yl)ethyl]carbamic acid tert-butyl ester (Example A5a) using
General Method A.

EXAMPLE 29
(7,8-Difluoro-3-methyl-2,3-dihydro-1,4-benzoxazin-4-yl)-oxoacetaldehyde
oxin;e

5 o1
joon

A solution of 8.27 g (50 mmol) of chloral hydrate in 125 mL of water is
treated with 112.8 g (0.35 mmol) of sodium sulfate decahydrate. The mixture is
stirred and treated with a solution of 7,8-difluoro-3-methy!-3,4-dihydro-2H-
benz| 1,4Joxazine (Chem. Pharm. Bull., 1984;32:4907) hydrochloride (prepared by
dissolving 8.26 g (44.6 mmol) of the free base in 50 mmol of concentrated
hydrochloric acid in 70 mL of 50% aqueous ethanol). The reaction is stirred and a
solution of 9.8 g (140 mmol) of hydroxylamine hydrochloride in 50 mL of water
is added. After heating at 75 to 80°C for 3 hours, the reaction is stirred at room
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temperature overnight. The resulting precipitate is removed by {tltration, washed
with water, and the wet filter cake is dissolved in dichloromethanc. The organic

solution is washed with watcr, dried (MgSO4), decolorized with charcoal, filtered

and concentrated in vacuo to give 10.5 g of the title compound, mp 188-190°C,

E)'(AMPLE 30
Synthesis of 6,7-Diftuoro-3-methyl-3,4-diliydro-5S-uxa-2a-aza-acenaphthylene-
I1,2-dione

o (+]

-

A solution of 45 mL of 98% s;ullhric acid in 18 inL of water is hcated to
50°C 10 60°C and treated portionwisc over 30 minutes with 10.5 g (41 mmol) of
(7.8-difluoro-3-methyl-2,3-dihydro- I 4-benzoxazin-4-yl)oxoacetaldehyde oxime
(Example 29). After the addition is completc, the reaction is heated to 80°C for
15 minutes and pourcd onto 200 mL ;al' ice and water. The mixture is stirred until
the ice melts und the solid is removed by filtration, washed with water and the wet
filter cake is dissolved in dichloromethane. The organic solution is washed with
water (2 x 200 mL), dried (MgSQy), filtered and concentrated in vacuo affording

7.1 g of the title compound, mp 169-171°C.

EXAMPLE 31
Synthesis of 7,8-Difluoro-3-methyl-3,4-dihydro-2H-1,4-benzoxazine-5- '
carboxylic acid

' HO o:i: .
AL

A
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A suspension of 6.9 g (28.8 mmol) of 6,7-difluoro-3-methyl-3.4-dihydro-
5-oxa-2a-aza-accnaphthylene-1,2-dione (Example 30) in 250 mL of 4.5% aquecous
sodium hydroxide is treated dropwisc with 16.4 mL of 30% hydrogen peroxide
over 1 hour. The reaction is filicred 1o remove a truce of insoluble material and the
filtrate is acidificd to plf 4.5 with acetic acid. Afler cooling to 5°C, the precipitate
is removed by filtration, washed with water and dried in vacuo to give 5.5 g ol the

title compoun, mp 200-202°C.

EXAMILE 32
Synthesis of Anthrauilic Esters

(a) 7,8-Difluoro-3-methyi-3,4-dihydro-2H-1,4-benzaxazine-5-carboxylic

acid methyl ester
MeO. |i|
uj/cn,
F (]
! .

A solution of 2.1 g (9.1 mmol) of 7,8-difluoro-3-methyl-3,4-dihydro-2H-
1,4-benzoxazine-5-carboxylic acid (Example 31) in 50 mL of methanol is cooled
to 0°C and saturated with hydrogen chloride gas. The reaction is stirred at room
temperature for 18 hours, recooled to 0°C and resaturated with hydrogen chloride
gas. After stiring an additional 24 hours at room temperature, the solvent is
removed in vacuo and the residuc is partitioncd between dichloromethane/5%
aqueous sodium bicarbonate (200:100 mL). ‘The organic layer is separated,
washed with 5% aqueous sodium bicarbonatc, water, dried (MgSO4), filtcred, and
concentrated in vacuo affording 1.9 g of the titlc compound. |1 NMR (400 MHz,
CDCl3): 7.27 (bs. 1H), 7.24 (m. 1H), 4.26 (m, 1H), 3.82 (s, 3H), 3.75 (m, LH),
3,62 (m, 1H), 1.22 (d, 3H). '

(b)  Synthesis of 5,6-Difluoro-2-methyl-1,2,3,4-tctrahydro-quinoline-§-
carboxylic acid methyl ester
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F CO,Me
H

F N~
CH

A solution of 8.0 g (33.7 mmol) of 5,6-difluoro-2-methylquinolinc-8-
carboxylic acid methyl| ester (Example 33) in 100 mL of glacial acctic acid is
treated with 2.15 g ol platinumn on carbon (0.8 g of aclive catalyst + 62.8% watcr)
and then shaken in a hydrogen atmosphcre ot temperatures of 24°C to 29°C and
pressures of 23.9 to 46.6 psi for 3 hours. “The catalyst is removed by filtration and
the solvent is removed in vacuo at 50°C. ‘The residue is triturated with water
{50 mL) and cxtracted with dichloromethane (2 x 200 mL). The combined organic
layers are stirred with 5% sodiu:.;l bicarbonalc solution, washed with water, dricd
{MgSOg), liltered and evaporated in vacuo. The residue is chromatographed over
flash grade silica gel (230-400 mesh)' eluting with dichloromethane to give 5.6 g
of the title compound as a light yellow oil. |H NMR (400 MHz, CDCl3): 7.66 (bs,

111), 7.49 (m, 1H), 3.82 (s, 311), 3.46 (m, 1i1), 2.88 (m: 1H), 2.67 (m, 1H), 1.97
{m, 1H), 1.27 (d, 3H).

EXAMPLE 33
Synthesis of 5,6-Diftuoro-2-methylquinoline-8-carboxylic acid methyl ester

F CO,Me

F I SN

Z CH,
In a stainless steel reactor, a solution o 9,53 g (36.9 mmol) of 8-bromo-

5,6-difluoro-2-methylquinoline (Chem. I'harm. Bull., 1996;44:642), 6.8 g

(67.6 mmol) of triethylamine, 0.67 g (3.0 mmol) of palladium (I1) acetate, 1,28 g

(3.1 mmol) of 1,3-bis(diphenyl-phosphine)propane in 90 mL of

dimethylformamide and 65 mL of methanol is flushed with nitrogen gas and

pressurized to 550 psi with carbon monoxide. The rcaction is rocked and heated to
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75°C for 24 hours, cooled to room temperature and cvaporated in vacuo. The
residue is triturated with water (50 mL) and extracted with dichloromethane

(2 x 200 mL). The combined organic layers arc washed with water (2 x 50 ml.),
dried (MgSQ4), (iltered and evaporated in vocuo. The residue is chromatogruphed
over flash grade silica gel (230-400 incsh) cluling with dichloromethanc

{200 mL), then dichloromethane/ethy) acctate (90:10) 10 give 8.0 g of the title
compound, mp 99-101°C.

EXAMPLE 34
Synthesis of 2-cyclopropylamino-5S-fluoro-6-methylsulfanyinicotinic acid ethyl
ester
. 0
F N A
O
P

Me—g  “N" “NH

A solution of 8.7 g (34.8 mmol) of 2-chloro-5-fluoro-6-
methylsulfanylnicotinic acid ethy! cster (/. Med. Chem., 1993;36:2676)and 5.7 g
{100 mmol) of cyclopropylamine in 100 mL of acetonitrile is heated at reflux for
18 hours. Afier TLC showed thc presence of unreacted slarting material, 4.12 g
(72 mmol) of cyclopropylamine is added and Lhe reaction mixture is refluxed for
48 hours. The solvent is removed in vacuo and the residue is partitioned between
dichloromethanc (250 mL) and water (100 mL). The organic layer is washed with
waler, dricd (MgSOjy), filtered, and concentrated in vacuo. The residue is
chromatographed over llash grade silica gel (230-400 mesh) cluting with
dichloromethane to give 6.5 g of the title compound, mp 67-69°C.

EXAMPLE 35
Synthesis of 1-Cyclopropyl-6-fluoro-2,4-diaxo-1,2,3,4-tetrahydropyridof2,3-
dipyrimidine-7-thiesulfonic acid
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A solution of 0.65 g (2.4 mmol) o!’ I-cyclopropyl-6-fluoro-7-
methylsulfanyl- | H-pyrido] 2,3-d]pyrimidine-2.4-dione (Example 23¢) in 20 mL of
formic acid is trealed with 1.83 g (19.5 mmol) of urea-hydrogen peroxide and the
reaction mixture is stirred at room temperature overnight. The resulting precipitatc
is removed by filtration, washed with water, ethyl acetate and dricd in vacuo to

give 0.63 g of the title compound, mp 300-302°C.

EXAMPLE 36
Synthesis of {8-Chioro-1-cyclopropyl-6-fluoro-7-[3-(methanesulfonylamino-
methyl)pyrrolidin-1-yl}-2,4-dioxo-1,4-diliyydro-2H-quinazolin-3-yijcarbamic acid
tert-butyl ester

0 H.
F N'N"Boc
8 /‘O' v o
—S—NH " Cl

A solution of (8-chloro-1-cyclopropyl-6,7-difluoro-2,4-dioxo-1,4-dihydro-
2H-quinazolin-3-yl)carbamic acid fert-butyl ester (Example 14, 037 g,
0.97 mmol) in acetonitrile (20 mL) is added pymoalidin-3-yl-mcthylamine
(0.115 g, 1.16 mmol) and triethylamine (2.7 mL, 19.3 mmol). Afier refluxing for
20 hours, the reaction mixture is cooled 10 room temperature and diluted with
cthyl acetate. The orghnic layer is washed with saturnted sodium bicarbonate,
water, and brine. The organic layer is dried over MgSOQy4, [iltcred, and the filirate
concentrated. The resulting residue is redissolved in methylene cliloride (10 mL)
at 0°C and while stirring, triethylamine (0.33 mL, 2.34 mmol) and
methanesulfony! chloride (0.072 mL, 0.94 mmol) is added. After 2 hours, the

reaction mixture is diluted with ethyl acctate and washed with saturated sodium
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bicarbonale, water, and brine. The organic layer is dricd over MgSQOy, filtered,
and the filtrate concentrated and the product is purified via flash column
chromatography (1:1 EtOAc/hexanes) to afford {8-chloro-1-cyclopropyl-6-fluoro-
7-[3-(methancsulionylaminomethyl)pyrrolidin-1-yl}-2,4-dioxo-1,4-dihydro-2H-
quinazolin-3-yl} carbamic acid fert-butyl ester (0.043 g). MS CI: n/e 446 (MH1)-
Boc).

Amine Side Chain Synthesis

EXAMPLE Al
(a)  5-Benzyl-S5-azaspiro2,4}heptan-I-carboxylic acid ethyl ester

%CO:Et

o

A solution of cyclopropylidene acetic acid cthyl cster (192 g, 1520 mmol
[Salaun J., Bennani F., Compain J.C.. Fadel A.. Ollivier J.J.. Org. Chem.,
1980;45(21):4129-3415]) and N-(methoxymcthyl)-N-(irimethylsilylmethy[)-
benzylamine (572 g, 2410 mmol [Gerlach K., Hoffmann H.M.R., Wartchow R.J.,
Chem. Soc., Perkin Trans. 11, 1998(22):3867-3872]) in dichloromethane (5.5 L)
was reated with a solution of 1.0N trilluoroacetic acid in dichloromethane
(80 mL) and the reaction is stirred at ambient temperature for 30 minutes. The

solvent is then evaporated at reduced pressure and the product purified by
Kugclrohr distillation (277 g). MS CI: nvz 260 (MH1).

EXAMPLE A2
(a)  Synthesis of 1-(5-Benzyl-5-azaspirof2.4[hept-7-yl)ethanone

2

£
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A solution (-78°C) ol 5-benzyl-5-azaspiro]2.4]heptane-7-carboxylic acid
ethyl cster (Exatnple Ala, 8.15 g, 31.4 mmol) in dicthy! cther (200 mL}) under a
nitrogen atmosphere is treated with methyilithium (1.4 M in dicthyl cther,
22.4 mL., 31.4 mnol) over a period of 10 minutes. Afler 1 hour, reaction mixture
is warmed 1o -10°C and quenched with saturated agueous ammonium chloride.
‘The mixturc is poured inlo a separatory funnel and the organic layer is washed
with saturated aqueous ammonium chloride, water, and brine. The organic layer is
then dried with MgSQg, filtered. and the {iltrate concentrated. The resulting
residue is purified via {lash column chromatography (1% triethylamine/7%
isopropanol/92% CH3Cl3) to aflord the title compound (3.93 g). MS CL: m/z 230

(MH™).

EXAMPLE A3
(@  Synthesis of I-(5-Benzyl-5-uzaspiro[2.4]hept-7-yl)ethanone oxime

HO, N
I:
1-(5-benzyl-5-azaspiro{2.4Jhept-7-yl)ethanone (Example A2a, 3.93 g,
17.1 mmol) and hydroxylamine hydrochloride (1.78 g, 25.7 mmol) are stirred in
pyridine (10 mL.) at 90°C. After 20 hours, the reaction mixture is diluled with
ethyl acetate and the organic laycr is washed with saturated NaHCO3, water, and
brine. The organic layer is dricd with MgSO4, filtercd, and the filtrate

concentrated to afford 1-(5-benzyl-5-azaspiro[2.4]hcpt-7-yl)ethanone oxime as an
oil (3.07 g). MSCI: m/z 245 (MHY).-

General Method A .

A solution of substratc, hydroxylamine hydrochloride (1.2 eq.), sodium
acetate (0.9 eq.) in ethanol is stirred at room temperature for 2 hours. The solvent
is removed in vacuo and the residuc is partitioned belween cthyl acetate and

saturated sodium chloride solution. The aqueous is re-extracled with ethyl acetate



10

15

20

25

-209-

and the combined extracts arc dried over NaSQy, filtered and concentrated under
vacuum (o afTord the title compound.

The compbunds below were prepared according to General Method A.

(b)  1-(1-Benzylpiperidin-3-yljethanone oxime (111 NMR (200 MHz
CDCl3): & 7.48-7.28 (m, 511), 3.92-3.68 (in, 2H), 3.28-3.0 (m, 411), 2.88-2.62 (im,
2H), 2.38-1.72-(m, 3H). 1.3-1.18 (m, 3H)) from 1-(1-benzylpipcridin-3-
yl)ethanone (Example A23).

(c) 1(1-Benzyl-4,4-dimethylpyrmrolidin-3-yl)ethanone oxime (1 H
NMR (200 MHz, CDCI3): & 7.68-7.30 (i, 5H), 6.60-5.80 (bs, 1H), 3.80-2.38 (m,
6H), 1.90 (s, 3H). 1.38-0.96 (m, 711)) from 1-(1-benzyl-4.4-dimcthylpyrrolidin-3-
yl)ethanone (Example A18b).

(d) 1-(1-Benzyl-4-methylpyrrolidin-3-yl)ethanone oxime (l HNMR
(200 MHz, CDCl3): & 7.41-7.15 (m, 5H), 3.78-3.44 (n, 311), 2.98-2.80 (m, 1H),

2.75-2.39 (m, 3H), 2.35-2.08 (m, 2H), 1.90 (m, 3H), 1.18-0.95 (m, 3H)) from
1-(1-benzyl-4-methylpyrrolidin-3-yl)ethanone (Example A23b).

- EXAMPLE A4
(a)  Synthesis of 1-(5-Benzyl-S-azaspirof2.4[hept-7-yl)-ethyl[carbamic acid
tert-butyl ester
Boc\NH

To a solution of 1-(5-benzy]-5-azaspiro[2.4]hept-7-yl)cthanone oxime
(Example A3a, 2.90 g, 11.9 mmol) in methanol (100 mL) is added Raney-Nickel
(2 g)- Hydrogen is introduced to the reaction mixture at high pressure (48 psi) for
20 hours and the reaction mixture is filtered through celite, washed with methanol,
and the combined filtrales concentrated in vacuo. The resulting residue is

rcdissolved in dichloromethane (25 mL) and treated with di-fert-butyl dicarbonate

- (3.24 g, 14.9 mmol). After 1 hour, the mixture is concentrated and the product

purified via flash column chromatography (1% triethylamine/7% isopropanol/92%



10

15

20

25

30

-210-

dichloromethane) o alford | 1-(5-benzyl-5-azaspiro[2.4 Jhepi-7-yl)-ethyl]carbamic
acid sert-butyl cster (1.47 g). MS CI: m/z 331 (MHT).

General Mcthod A
Di-tert-butyl dicarbonate (0.69 g, 0.3 mmol) is added to a solution of
aminc in methanol (4 mL) at 0°C. Alter slirring at room temperature for 2 hours,

the mixture is concentrated and the residue is purified by chromatography (SiO,

cthyl acetate/hexanes) to afford the title carbamic esters.

General Method B

An ice-cold solution of substrate in 2:1 methanol and water is treated with
di-tert-buty! dicarbonate (1.25 eq.). The resulting solution is stirred at room
temperaturc for 18 hours und extracted with dichloromethane. The organic
extracts are washed with brine, dried over NapS0Oy4, filtered and concentrated
under vacuum. The residue is purificd by flash column chromatography (ethyl
acctate/hexanes) to afford the title compounds.

General Method C ]

To a solution of substrate in dichloromethane is added di-fert-butyl
dicarbonate (2 eq.) and triethylamine (2 cq.). The resulting mixture is stirred at
room temperature for 18 hours and diluted with water. The organic extract is
washed wilh watcr, brine, dried over NupSO4, filtered and concentrated in vacuo.
The residue is then purificd by column chromatogruphy to aflord the title
compound.

Examples A4b-Adm are prepared according lo Gencral Methods A, B,
and C.

(b) 3«1 -ter'-l-Butoxycurbonylaminoelhyl)—S -methoxypyrrolidine-1-
carboxylic acid benzyl ester (I H NMR (200 Mllz, CDCl3): 8 7.37-7.29 (m, 5H),
5.13 (s, 2H), 4.70 (bs, 1H), 3.91-3.22 (m, 8H), 2.03-1.75 (m, 2H), 1.43 (s, SH),
1.16-1.11 (m, 3H)) from 3-(]1-aminocthy[)-3-methoxypyrrolidine-1-carboxylic
acid benzyl ester (Example A13a) using Gencral Method A.

()  3-(1-tert-Butoxycarbonylaminoethyl)- 3-fluoropyrrolidine-1-
carboxylic acid benzyl ester ({H NMR (200 MHz, CDCl3): & 7.35 (s, SH), 5.13 (s,
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2H), 4.79 (d, 111), 3.97-3.26 (m, 5H), 2.17-1.75 (m, 2H), 1.44 (s. 9H), 1.24 (d,
3H)) from 3-(1-aminocthyl)-3-fluoropyrrolidine- | carboxylic acid benzyl ester
(Example A13b) using Gencral Method A.

(d)  (1-Benzyl-3-inethoxymethylpyrrolidin-3-ylmethyl)carbamic acid
tert-butyl ester (|H NMR (200 MHz, CDCl3): § 7.35-7.17 (m, 5H), 5.78 (bs, 1H),
3.56 (s, 2H), 3.32 (s, 3H), 3.27 (s, 2H), 3.21-3.12 (m, 2H), 2.71-2.62 (m, 1H),
2.54-2.30 (m. 3H). 1.78-1.54 (m, 21), 1.46 (s, 911)) from (1-benzyl-3-
melhoxymelhylpyrrolidin-3-yl)mc'lhyluminc (Example Al3c) using General
Method B.

(e) [1-(1-Benzylpiperidin-3-yl)cthyl]carbamic acid rert-butyl ester ({H
NMR (200 MHz CDCl3): 8 7.3 (s. 5H), 4.46-4.30 (i, 111), 3.62-3.42 (in, 4H),
2.94-2.62 (m, 3H), 2.0-1.0 (m, 8H), 1.44 (s, 9H)) [rom 1-(1-benzylpiperidin-3-
yl)ethylamine (Example A13d) using General Method C.

H [1-(1-Benzyl-4,4-dimethylpyrrolidin-3-yl)ethyl]carbamic acid terr-
butyl ester (!H NMR (200 MHz, CDCl3): Isomer-1: 8 7.36-7.22 (m, 5H), 3.82-

3.38 (m, 2H), 2.98-1.78 (m, 5H), 1.52-1.0 (i, 19H); Isomer-2: § 7.35-7.25 (m,
5H), 4.35-4.18 (m, 1H), 3.70-3.45 (m, 2H), 2.90-1.54 (m, 6H), 1.43 (s, 9H), 1.18-
0.92 (m, 9H)) from 1-(1-Benzyl-4,4-dimethylpyrmrolidin-3-yl)ethylamine
(Example Al3e) using General Method C.

(®  [1-(1-Benzyl-4-methylpyrrolidin-3-yl)ethyl Jcarbamic acid rer:-
butyl ester (l H NMR (200 MHz, CDCI3): & 7.38-7.13 (m, 5H), 3.71-3.32 (m, 4H),
3.08-1.53 (m, 6H), 1.52-1.31 (m, SH), 1.14-0.94 (m, 6H). MS ES: m/z 319
(MH™)) from 1-(1-benzyl-4-methylpyrrolidin-3-yl)ethylaminc (Example A 130)
using General Mcthod C.

(h) (S-Be:;zyl-s-nzaspim[2,4]hcpt-7-ylmelhyl)cnrbnmic acid fert-butyl
ester (MS ES: m/z 317 (MHH)) from l-(S-bcqzyl-S-ampiro[ZA]hept—?-
yl)methylamine (Example A 13g) using General Method C.

(i) (1-Benzyl-3-hydroxypyrrolidin-3-ylmecthyl)carbamic acid tert-
butyi ester (MS. ES: nvz 307 (MHY)) from 3-uminomethyl-1-benzylpyrrolidin-3-o)
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(Grohe K.. Schriewer M., Haller 1., Metzger K., Endermann R., Zeiler H.,
EP 0326916) using General Method C.

{)) |3-(1-Phenylethyl)-3-azabicyelo[3. 1 .0]hex-1-ylmethylcarbamic
acid sert-butyl ester (MS ES: m/z 317 (MH1)) from 1-|3-(i-phenylethyl)-3-
azabicyclo|3.1.0Thex-1-yljmethylamine (Example A13h) using General
Method C.

(k) (1.3-Dibenzylpyrrolidin-3-ylmethyl)carbamic acid tert-butyl ester
(MS El+: m/z 381 (MH*)) using 1-(1,3-dibenzylpyrrolidin-3-yl)methylamine
(Example A13i) using General Method C.

m (1-Benzyl-4-fluoropyrrolidin-3-ylmethyl)carbamic acid tert-butyl
ester (| H NMR (200 MHz, CDCl3): & 7.30 (s, 5H), 5.04 (m, 1H), 5.04(m, 1H),
4.77 (m, 111), 3.63 (s, 2H), 3.20 (1, 2I), 2.86-3.00 (m, 211), 2.76 (d, 1H), 2.20-2.60
(m, 2H), 1.45 (s, 9t1)) from (1-benzyl-4-fluoropyrrolidin-3yl)methylamine
(Bouzard D., Di Cesare P, Essiz M., Jacquet J.P., Kicchel J.R., Remuzon P.,
Weber A, ctal., J. Med. Chem., 1990;33:1344-1352) using General Method C.

(m) cis-(1-Benzyl-4-fluoropyrrolidin-3-ylmethyl)carbamic acid rerr-
buty! ester (1H NMR (200 MHz, CDCl3): & 7.30 (s, 5H), 5.04 (m, 1H), 4.77 (m,
1H), 3.63 (s, 2H), 3.20 (1, 2H), 3.00-2.86 (m, 211), 2.76 (d, 1H), 2.60-2.20 (m,
2H), 1.45 (s, 911)) from cis-( 1-bcnz)'rl-ll-ﬂuuro-pyrrolidin-J-yl)mclhylamine
{(Matsumoto J., Nakano J., Chiba K., Minamida A., Nishimura Y., Jpn. Kokai
Tokkyo Koho, 1987;11 pp., JP 62072660, A2 19870403) using Gencral
Mecthod C.

(n)  trans-(1-Benzyl-4-fluoropyrrolidin-3-ylmethylcarbamic acid teri-
butyl ester (1H NMR (200 MHz, CDCl3): 8 7.30 (s, 5H), 5.25 (n, 1H), 4.77 (in,
1H), 3.85 (s, 2.1-1), 3.55 (1, 2H), 3.40—2.40 (in, SH), 1.47 (s, 9H) from trans-(1-
benzyl-4-fluoropyrrolidin-3-yl)methylamine (Matsumoto J., Nakano J., Chiba K.,
Minamida A., Nishimura Y., Jpn. Kokai Tokkyo Koho, 1987;11 pp.,

JP 62072660, A2 19870403) using General Method C.

(0)  (1-Benzyl-3-phenylpyrrolidine-3-y!mcthyl)carbamic acid tert-butyl

ester (MS ES: m/z 367 (MH1)) from (1-benzyl-3-phenylpyrrolidine-3-
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yl)methylaminc ester (Hagen S: Domagala J.M,, Heifetz C.L., Sanchez J.P.,,
Solomon M...J. Med. Chem., 1990;33:849-854) using General Method C.

EXAMPLE AS
(a) Synuthesis of [1-(5-Azaspiro]2.4[hepi-7-yl)ethyljcarbamic acid tert-butyl
ester
Boc.
NH

A solution of [1-(5-benzyl-5-azaspiro[2.4]hept-7-yl)ethyl |carbamic acid
tert-butyl ester (Example Ada, 1.47 p) in methanol (30 mL) in a Parr shaker is
treated with 10% palladium on carbon (0.5 g) and hydrogen introduced (50 psi)
for 24 hours. The reaction mixture is filiered through celite, washed with

methanol, and the combined filtrate concentrated in vacuo to afford the title

compound. MS CI: m/z 241 (MH™).

General Method A

To a solution ol substrate in methanol is added ammonium formate (5 eq.)
and 10% palladium on charcoal (0.75 wt. vol. eq.). Aler 2 hours at reflux, the
rcaction mixturc is cooled, diluted with dichloromethane and filtered. The filtrate

is concentrated Lo afTord the title compound.

Examplcs A5b-ASo are prepared using Gencral Mcthod A.

(b)Y  [1-(3-Methoxypyrrolidin-3-yl)ethyl Jcarbamic acid lert-buty! ester
(!H NMR (200 MHz, CDCI3): & 5.30 (bs, tH), 5.03 (dd, 1H), 3.92 (bs, 1H),
3.28-2.82 (m, 7H), 1.97-1.72 (m, 2H), 1.44 (s, 911), 1.19-1.14 (m, 3H)) from 3-
(1-terr-butoxycarbonylaminoethyl)-3-methoxypyrrolidine- 1 -carboxylic acid
benzyl estcr (Examplc A4b) using General Mcthod A.

(c)  [1<(3-Fluoropyrrolidin-3-yi)ethyl]Jcarbamic acid sert-butyl ester
(1H NMR (200.MHz, CDCl3): 54.89 (d, 1H), 3.95-3.61 (m, 1H), 3.21-2.70 (m,
4H), 2.11-1.53 (m, 111), 1.44 (s, 9H), 1.26 (d, 3H)) from 3-(1-tert-
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butoxycarbonylaminoethyl)-3-flucropyrrolidine- | -carboxylic acid benzy! esier
(Example A4c) using General Mcethod A.

(d)  (3-Mcthoxymethylpysrolidin-3-ylmcethyl)carbamic acid ferr-butyl
cster (1H NMR (200 MHz, CDCl3): 5 5.25 (bs, 1H), 3.35 (s, 3H), 3.30 (s, 2H),
3.27-3.15 (m, 211), 3.09-2.94 (m, 2H), 2.78 (s, 2H), 1.68-1.56 (m. 2H), 1.45 (s.
9H). (MS ES: m/z 245 (MH™)) from (1-benzyl-3-mecthoxymethylpyrrolidin-3-
ylmethyl)carbamic acid teri-butyl ester (Kxample A4d) using Generat Method A.

(c) (1-Piperidin-3-ylethyl)carbamic acid fert-butyl ester (| H NMR
(200 MHz, CDCl3): 5 4.52-4.32 (m, 1H), 3.68-3.18 (m, 4H), 2.74-2.42 (m, 11),
2.02-1.2 (m, 5H), 1.44 (s, 9H). 1.30-1.04 (i, 3H)) from [ |-(1-benzylpiperidin-3-
ylethyl]Jcarbamic acid feri-butyl ester (Cxample Ade) using Gencral Method A.

(D 11-(4,4-Dimethylpyrrolidin-3-yl)cthyl}carbamic acid sert-butyl
ester (| H NMR (200 MHz, CDCl3): 6.28-5.85 (bs. 1H), 4.75 (d. 1H), 3.92-1.80
(m, 6H),"1.43 (s, 9H). 1.30-1.0 (‘J“l-l))-fmm [1-(1-benzyl-4,4-dimethylpyrrolidin-3-
yDethyl]carbamic acid ferr-buty! cster (Example A40). )

() [l-(4-MclhyIpyrmlidir_l-:!-yI)clhyl]cnrbafrﬁc acid tert-butyl cster
('H NMR (200 MHz, CDCI3): 8 4.88-4.40 (in, 111), 4.02-3.38 (m, 4H), 3.25-2.75
(m, 2H), 2.46-1.88 (m. 2H1). 1.44 (3. 9H), 1.31-1.04 (m, 611)) from { [-(1-beneyl-4-
methylpyrrolidin-3-yl)ethyl jcarbamic acid fers-butyl ester (Exampic Adg).

(h)  (5-Azaspiro[2,4]hept-7-ylinethyl)carbamic acid rert-butyl ester
(MS ES: m/z 227 (MH™)) from (5-benzyl-5-aznspiro[2,4 |hept-7-
y!methyl)carbamic acid fers-buty} ester (Lixample A4h).

(1) (3-Hydroxypyrrolidin-3-ylmethy{)carbamic acid reri-butyl ester
(MS ES: m/z 217 (MH*)) using (1-benzyl-3-hydroxypyrrolidin-3-
ylmethy!)carbamic acid fers-butyl cster (Example A4di).

()] (3-Azabicyclo[3.1.0]hex-1-ylmethyl)carbumic acid fer-butyl ester
(MS ES: m/z 213 (MH™)) using |3-(1-phenylcthyl)-3-azabicyclo|3.1.0]hex-1-
ylmethylcarbamic acid teri-butyl ester (Example A4j).

(k) cl:s-(4-Fl uorapyrrolidin-3-ylmethyl)carbamic acid fers-butyl ester
(1H NMR (200 MHz, CDCI3): § 5.60-5.00 (m, 411), 3.60-3.10 (in, 4H), 3.00 (1,
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111), 2.75-2.30 (m, LF1), 1.44 (s, 9YH)) using cis-( | -benzyl-4-fluoropyrrolidin-3-
ylmethyl)carbamic acid seri-butyl ester (Example A4dl).

) trans-(4-Fluoropyrrolidin-3-ylmethyl)carbamic ucid fers-butyl ester
(VH NMR (200 Mllz. CDCI3): 8 6.60-5.70 (m, 2H), 5.25 (bs, 0.5H), 4.98 (bs,
0.5H), 3.70-2.90 (;m, 5H) 2.90-2.50 (in, L11), [.44 (s, 9H)) using trans-(1-benzyl-4-
fluoropyrrolidin-3-ylmethyl)carbamic acid fers-butyl ester (Exinple A4m).

(m)  3-Hydroxy-4-hydroxymethylpyrrolidine (! H NMR (200 Miiz,
DMSO-dg): & 5.50-4.30 (bs, 3H), 4.30-1.50 (m, 8H)) using 1-benzyl-3-hydroxy-4-
hydroxymethylpyrrolidine (Jaeger E., Biel J.H., J. Org. Chem., 1965;30:740-744).

(n) {-Methyl-1-pymolidin-3-yl-cthanol (MS ES: m/z 130 (MHY)) from
2-(1-benzylpyrrolidin-3-yl)propan-2-ol (Lixample A25).

(0) (3-benzylpyrrolidin-3-ylmcthyl)carbamic acid sers-butyl ester
(mp 183-185°C) Irom (1,3-dibenzylpyrrolidin-3-ylmethyl)carbamic acid fert-butyl
ester (Example A4K). '

(p) ASp (3-l’hcnylpyrrolidiue-3-ylmel.hyl)curbt_unic acid tert-bulyl ester
(MS APCI: m/z 277 (MH™)) from (1-benzyl-3-phenyipyrrolidine-3-
ylmethyl)carbamic acid tert-butyl ester (Exomple Ado).

EXAMPLE A6
Synthesis of 1-Benzylpyrrolidin-3-one axime

-N Ph
s

To a solution of [-benzylpyrrolidin-3-one (1.0 g, 5.71 mmol) in pyridine
(5 mL) is added hydroxylamine hg'/druchloridc (0.59 g, 8.57 mmol). Afer stirring
at 90°C for 5 hours, the reaction mixture is diluted with cthyl acetate and washed
with saturated sodium bicarbonate, water, and brine. The organic layer is dried

over MgSO4. filtered, and filtrate concentrated 1o afford 1-benzylpyrrolidin-3-one

oxime (1.11 g) as an oil. MS Cl: m/z 191 (MH™).
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EXAMPLL A7
Synthesis of Pyrrolidin-3-one oxime
~N

HO™ ' &
O

In a Parr shaker, 1-benzylpyrmrolidin-3-one oxime (1.5 g) in methanol
(20 mL.) is treated with 20% palladium on carbon (0.5 g) under Hydrogen pressure
(50 psi) for 24 hours. The mixturc is then filtered through Celite, washed with

methanol. and the combined filtrale concentrated in vacuo 10 afTord the title

compound as an oil (1.2 g). MS CI: m/e 101 (MT+1).

EXAMPLE A8
Synthesis of 3-Ethylidenepyrrolidine-I-carboxylic acid benzyl ester

(o
N

CBz

Under an inert atmosphere, sodium-hydride (0.160 g, 7 mmol) and

cthyltriphenylphosphonium bromide (2 g, 5.4 mmol) are mixed in dry dimcthyl
sulfoxide (10 mL) and stirred for 40 minutes, 3-Oxopyrrolidine-1-carboxylic acid
benzyl ester (1.18 g, 5.4 mmol (/. Med. Chem., 1992;35:1392)) in dry dimethyl
sulfoxide (5 ml.) is added to the reaction and the mixture is stirred at 70°C for
3 hours. The reaction is cooled, diluted with cold water and extracted with ethyl
acetate. The organic phase is washed with brine, dried over Na»SO4 and
evaporated. The residuc is purificd by column chromatography (65:35
hexanes/ethyl acetaic) to afTord the title compound (0.650 g) as a viscous oil.

TH NMR (200 MHz. CDCl3):  7.37-7.28 (m. 5H), 5.40-5.32 (m, 1H), 5.15 (s,
2H), 3.97 (bs, 2H), 3.60-3.44 (m, 2H), 2.49 (bs, 2H), 1.65-1.60 (m. 3H).

EXAMPLE A9
Synthesis of 2-Methyl-I-oxa-S-azaspiro[2,4{heptane-5-carboxylic acid benzyl

ester
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O

cBz

A solution ol 3-cthylidencpyrrolidine-1-carboxylic acid benzyl esler
(Example A8, 0.65 g, 2.8 mmol) and 3-chloroperoxybenzoic acid (0.86 g,
5 mmol) in dichloromethane (15 mL) is stirred at room temperature for 3 hours.
The excess peracid is decomposed by the addition of’ 10% sodium sullite. The
orgunic layer is washed with 5% sodium bicarbonute solution, dried over NaySO4
and evaporated. The residuc is purilied by column chromatography (1:1
hexanes/ethy] acetate) to afford the title compound (0.310 g). 1l NMR
(200 MHz, CDCly): 8 7.36-7.26 (. SH). 5.14 (s, 2HH). 3.73-3.55 (m, 3H), 3.34 (d.
1H), 3.20-3.13 (m, 1H), 2.26-2.11 (m, 1H), 1.90-1.62 (m. 1H), 1.33 (d, 3H).

EXAMPLE A10
Synthesis of 3-(I-Aminoethyl)-3-hiydroxypyrrolidine-1-carboxylic acid benzyl
ester

HO

NH
N 2

CBz
A solution of 2-methyl- 1 -oxa-5-azaspiro| 2.4 |heptane-5-carboxylic acid
benzy! cster (1:xample A9, 0.31 g, 1.25 mmol) in methanol (10 mL) and
ammonium hydroxide (7 mL) is heated in a sealed tube at 100°C for 16 hours.
Afler cooling, Lthe reaction mixture is dissolved ethyl acetate, washed with water,
dried over Na3S04 and cvaporated to afTord the title compound (0.340 g).

11 NMR (200 MHz, CDCl3): 8 7.33-7.26 (m, SH), 5.28 (bs. 213), 5.07(s, 2H),
3.56-3.16(m, SH), 2.03-1.76 (m. 2H), 115 (d, 3H).
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EXAMPLE Al

Synthesis of 3-Hydroxy-3-{1-{(2-hydroxybenzylidene)aminofethyljpyrrolidine-
I-carboxylic acid benzyl ester

A solution of 3-(1-aminocthyl)-3-hydroxypyrrolidine- | -carboxylic acid
henzyl ester (Example A10, 0.34 g, 0.93 mmol) and salicylaldehyde (0.147 ¢,
1.2 mmol) in dry cthanol (5 mL) is refluxed for 3 hours. Afler cvaporation of the
solvent, the residuc is purified by column chromatography (30:70:0.01 cthyl
acetate/hexanes/ammonium hydroxide) (o aiTord the title compound (0.12 g).

IH NMR (200 MHz, CDCl3): 8 8.39 (s, 1H), 7.41-7.25 (m, 7H), 6.97-6.85 (m,
2H), 5.09 (s, 2t1), 3.65-3.34 (m, 5H), 2.01-1.87 (m, 211), 1.37-1.32 (m, 3H).

EXAMPLE A12

Synthesis of 3-M¢ﬂlﬂ.\jl-3-{l-”2-llneﬂ!t“ybﬂl{}'h'dﬂ!!)ﬂllll'llﬂleﬂl vl}pyrrofidine-
1-carboxylic acid benzyl ester.

To a stirred solution of 3-hydroxy-3-{ 1-|(2-hydroxybenzylidenc)amine]-
cthyl} pyrrolidine - l-carboxylic acid benzyl ester (Example Al1, 0.120 g,
0.33 mmol) in tetrahydrofuran (5 mL) at 0°C is added 0.024 g (1 mmol) of sodium
hydride. The mixture is stirred at room tiemperature for 2 hours and methyl jodide
(3 mL) is added and stirring was continued overnight. Altcr evaporation, ethyl
acclate and water arc added to the restdue. The organic layer is sepatuted, dried

over NagSQOy4 and concentrated to afford the title compound (0.125 g). |H NMR
(200 MHz, CDCl3): 8 8.70 (s, 1H), 7.95 (d, 1), 7.41-7.32 (m, 6H), 7.01-6.88 (m,

2H), 5.09 (s, 2H), 3.86 (s, 3H1), 3.7:2-3.22 (m, 811), 2.33-1.73 (m, 2H), 1.27-1.24
(m, 3H).

EXAMPLE A3
(a)  Synthesis of 3-(I-Aminoethyl)-3-methoxypyrrolidine-I-carboxylic acid
benzyl ester
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N

\
CBz
A solution of 3-methoxy-3-{ 1-[(2-methoxybenzylidenc)aminoethyi-

pyrrolidine-1 -carboxylic acid benzyl ester (Example A12, 0.120 g, 0.3 mmol) in
3 M hydrogen chloride in methanol (I mL) is heated at 40°C overnight, The
reaction is basified, extracted with ethyl acetate and the organic layer is dried over
Na9S04. Alter concentration, the residue is purified by column chromatography
(20:80 methanol/dichloromethane) to afTord the title compound (0.060 g).
TH NMR (200 MHz. CDCl3): & 7.38-7.29 (m, SH), 5.12 (s, 2H), 3.64-3.19 (m,
8H), 2.47 (bs, 211), 2.07-1.80 (m. 2H), 1.16-1.10 (m, 3H).

b))  3-(I-Aminoethyl)-3-fluoropyrrolidine-1-carboxylic acid benzyl ester

F)—NH,

)
CBz
A solution of 3-(1-azidocthyl)-3-{luoropyrrolidine-1-carboxylic acid

benzy! ester (Example A16, 0'.16-g. 0.5 mmol) in methanol (10 mL) is treated with
Raney nickel (100 mg, wel weight) and shaken in a hydrogen atmosphere at room
temperaturce and at 55 psi {or 17 hours. The catalyst is removed by filtration
through Celite, and the solvent is removed in vacuo to afford the title compound
(0.12 g). 114 NMR (200 MHz, CDCl3): § 7.30 (s, 5H), 5.12 (s, 211), 3.84-3.22 (i,
5H), 2.23-1.79 (m, 4H). 1.20 (d, 3H).

(c)  I-(I-Benzyl-3-methoxymethylpyrrolidin-3-yl)methylamine

&S
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€)) 1-(1-Benzy!-4-methylpyrrolidin-3-yl)ethylamine ( IH NMR
(200 MHz, CDCl3): 6 7.38-7.11 (m, 51), 3.63-3.12 (m, 2H), 2.78-2.27 (m, SH),
2.23-1.18 (m, 4l-l)—. [.10-0.78 (. 6H)) {rom 1-{1-benzyl-4-methylpyrrolidin-
3-yl)ethanone oxime (Example A3d).

(8) 1-(5-Benzyl-5-azaspiro] 2,4 Thept-7-ylmethylamine (1H NMR
(CDCl3): 8 7.36-7.21 (m, 5H), 3.68-3.53 (m, 2H), 3.1 (dd, 1H), 2.61-2.38 (m,
5H), 2.1-1.92 (m, 1H), 1.29 {bs, 211), 0.72-0.32 (in, 4H)) [rom 5-benzyl-5-
azaspiro[2,4 |heptanc-7-carboxylic acid amide (Example A24).

(h)  1-[3-(1-Phenylethyl)-3-azabicyclo[3.1.0]hex-1-yl}methylamine
(MS ES: m/z 217 (MH*)) from 3-(1-phenylethyl)-3-azabicyclo[3.1.0}hexane-1-
carbonitrile (Takemurs M., Kimura Y., Kawakami K.. EP 0807630).

0] 1,3-Dibenzyl-3-pyrrolidinemethanamine (MS El: m/z 281 (MH))
from 1.3-dibenzyl-3-pyrrolidine caﬂ::oxamide (Example A29).

EXAMPLE Al4
Synthesis of 3-Fluoro-3-(1-hydroxyethyl)pyrrolidine-1-carboxylic acid benzyl

esler

\
CBz
A solution ol 0.247 g, (1 mmotl) of 2-methyl- 1 -oxa-5-azaspiro]2,41-

hepiane-5-carboxylic acid benzyl ester (Example A9) in dichioromethane (3 mL)
is added 1o a polypropylene flask containing 0.5 mL of hydrogen fluoride-pyridine
at -40°C. The reaction is allowed to come 1o room {emperature and stirring is
continued for 3 hours. The reaction mixture is poured into an aqueous ice-cold
ammonium hydroxide solution (30 mL) and extracted with dichloromethane. The

organic layer is dried, filtered and concentrated to afTord the titlc compound
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N—Bn
MeO
H,N

Hydrazine hydrate (85% solution in water, 0.372 g, 6.32 mmol) is added (0
a solution of 2-(1-benzyl-3-methoxymelhylpyrrolidin-3-ylmethyl)isoindole-1,3-
dione (Example A20, 1.581 g, 4.34 mmol) in ethanol (50 mL). The resulting
mixture is refluxed for 4.5 hours, cooled and acidificd with concentrated
hydrochloric acid. The precipitate is rcmoved by filtration and the filtrate is
concentrated in vacuo. The residue is dissolved in ethanol/water (2:1) and the
insolublc material is removed by liltration. The filtraic is basified to pH 10 with
IN sodium hydroxide solution and extracted with dichloromethane. The combined

organic extracts are dried over NapSOg4. filtercd and concentrated under vacuum

to afTord the titlc compound (0.910 g). 1H NMR (200 MHz, CDCl3): 8 7.41-7.15
{m, 5H), 3.57 (s, 211}, 3.33 (s, 3H), 3.30 (s, 211), 2.71 (s, 2H), 2.64-2.51 (n, 2H),
2.42-2.24 (m, 211), 1.68-1.52 (m, 2H), 1.38-1.10 (n, 211).

General Mcthod A

Lithium aluminium hydride (2 ¢q.) is slowly added to a solution of oxime,
nitrile, or amide derivative in dry tetrahydrofuran. Aller the addition is complete,
the mixture is reflluxed for 2 to 6 hours, cooled in an ice bath and quenched with
saturated sodium sulfate solution. The solid is removed by filtration and the

filtrate is concentrated in vacuo Lo afford the title compound.

Examples Al3d-i are preparcd according lo General Method A.

(d)  1-(1-Benzylpiperidin-3-yl)ethylamine (! H NMR (200 MHz,
DMSO-dg): & 7.38-7..18 (m, 5H), 3.52-3.22 (m, 2H), 2.82-2.58 (m, 3H), 1.92-0.75
(m, 10H)) from 1-(1-benzylpiperidin-3-yl)ethanone oxime (Example A3b).

{(c) 1-(1-Benzyl-4,4-dimethylpymolidin-3-ylethylamine (1] NMR
(200 MHz, CDCl3): & 7.36-7.22 (m, 5H), 3.66-3.42 (m, 2H), 2.94-2.10 (m, 5H),

1.32-0.88 (m, 10H)) from 1-(|-benzyl-4,4-dimethylpysrolidin-3-yl)ethanone
oxime (Example A3c).
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N 1-(1-Benzyl-4-methylpyrrolidin-3-yl)ethylamine (| H NMR
(200 MHz, CDCl3): & 7.38-7.11 (m, 5H), 3.63-3.12 (m., 2H), 2.78-2.27 (m, 5H),
2.23-1.18 (m, 4I-I)-. 1.10-0.78 (m. 6H)) irom 1-(1-benzyl-4-methylpymrolidin-
3-yl)ethanone vxime (Example A3d).

(£) 1-(5-Benzyl-5-azaspiro| 2,4]hept-7-yl)methylamine (YH NMR
(CDCl3): 8 7.36-7.21 (in, SH), 3.68-3.53 (mn, 2H), 3.1 (dd, 1H), 2.61-2.38 (m,
5H), 2.1-1.92 (m, 1H), 1.29 (bs, 2i1), 0.72-0.32 (m, 4H)) {rom 5-benzyl-5-
azaspiro[2,4]heptane-7-carboxylic acid amide (Example A24).

(h) 1-[3-(1-Phenylethyl)-3-azabicyclo[3.1.0]hex-1-ylJmethylamine
(MS ES: m/z 217 (MH™)) from 3-(1-phenylethyl)-3-azabicyclo[3.1.0}hexane-1-
carbonitrile (Takemura M., Kimura Y., Kawakami K.. EP 0807630).

) 1,3-Dibenzyl-3-pyrrolidinemethanamine (MS El: m/z 281 (MH*))
from 1.3-dibenzyl-3-pyrrolidine carboxamide (Example A29).

EXAMPLE Al4
Synthesis of 3-Finoro-3-(1-hydroxyethyl)pyrrolidine-1-carboxylic acid benzyl

esfer

?il
CBz
A solution of 0.247 g. (1 mmol) of 2-methyl-1-oxa-5-azaspiro|2,41-

heptanc-5-carboxylic acid benzyl ester (Example A9) in dichloromethane (3 mL)
is added to a polypropylcne flask containing 0.5 mL of hydrogen fluoride-pyridine
at -40°C. The reaction is allowed 1o come to room temperature and stirring is
continued for 3 hours. The reaction mixture is poured into an aqueous ice-cold
ammonium hydroxide solution (30 mL) and extracted with dichloromethane. The

organic layer is dricd, filtcred and concentrated to afford the title compound
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(0.267 g). 1H NMR (200 MHz, CDCl3): 8 7.35 (s, SH), 5.13 (s, 2H), 3.96-3.34
(m, SH), 2.20-1.98 (m, 311), 1.33-1.26 (m. 3H).

EXAMPLE Al5

Synthesis of 3-Fluore-3-(I-methanesulfonyloxyethyl)pyrrolidine-1-carboxylic
acid benzyl ester

To a -10°C solution of 3-fluoro-34 1 -hydroxyethy!)pyrrolidinc-
I-carboxylic acid benzyl ester (Example A 14, 0.267 g, 1.00 mmol), triethylamine
(0.4 g, 4 mmol) and dichloromethane (10 mL) is added methanesulfony! chloride
(0-229 g, 2.00 mmol). The mixtire is siirred at room tcmperature for 2 hours and
concentrated in vacuo. The residue is partitioned between cthyl acctate and water.
The organic luycr is dried over NapSO4 and concentrated 1o afford the title

compound (0.330 g). | H NMR (200 Miiz, CDCI3): § 7.36 (s, 5H), 5.14 (s, 2H),

4.99-4.81 (m, 1H), 3.76-3.37 (m, 4H), 3.06 (s, 3H), 2.25-1.96 (m, 2H), 1.52-1.47
(m, 3H).

EXAMPLE Al6
Synthesis of 3-(1-Azidoethyl)- J-ﬂhorapymlidine-l-carbaxyﬁc acid benzyl ester
To a solution of 3-[luoro-3-(1-methanesul fonyloxyethylpyrrolidine-1-
carboxylic acid benzyl cster (Cxample A1S5, 0.25 g, 0.72 mmol) in N,N-
dimethylformamidc (5 mL) is added sodium azide (0.13 g, 2 mmol). The reaction
mixture is heated at 120°C overnight. The mixture is diluted with water and

extracted with ethy] acetate. The extructs are washed with brine, dried over

NaS04 and concentrated 10 afford the title compound (0.160 g). !H NMR
(200 MHz, CDCl3): & 7.28 (s, 5H), 5.08 (s, 2H). 3.80-3.25 (m, 5H), 2.13-1.75 (m,
211), 1.40 (d, 3H). :

Example A17
Synthesis of 2-Methoxymethylacrylic acid ethyl ester
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O

—

0
A solution of cthyl a-(bromomethyl)acrylate (0.99 g, 5.1 mmol
[Villieras J., Rambaud M., Synthesis, 1982:924-926]) in methanol (10 mL) is
addcd to an ice-cold solution of sodium methoxide (0.33 g, 6.1 mmol) in methanol
(50 mL). The suspension is refluxed for 21 hours, cooled, diluted with water and
extracted with dichloromcthane. The organic extracts are dried over NapSQOy.
filtered and concentrated under vacuum. The resulting residue is purified by fash

column chromatography (1:5 cthyl acelate/hexanes) to afford the title compound
(0.211 g). |H NMR (200 MHz, CDCl3): 5 6.33-6.26 (m, 1H), 5.88-5.80 (m. 1H),
4.23 (g, 2H), 4.19-4.10 (m, 2H), 3.41 (s, 3H), 1.31 (1, 3H).

EXAMPLE AlS8

General Method A

A solution of substrutc and N-{methoxymecthyl)-N-(trimethyl-
silylmethyl)benzylamine (1.3 eq.) in dichloromethane at 0°C is treated with
trifluoroacetic acid (0.07 eq). The mixture is stirred at room temperature for
3 hours, diluted with dichloromethanc and washed successively with a saturated
NaHCO3 solution and brine. The organic cxiracts are dried over Na3SOy, filtered,
and concentrated under vacuum to afford the title compounds.

The examples below (Example A 18a-¢) were prepared according 1o
General Method A.

(a) 1-Benzyl-3-methoxymethylpyrrolidine-3-carboxylic acid ethyl
ester (IH NMR (200 MHz, CDCl3):-5 7.45-7.16 (m, SH), 4.19 (q, 2H). 3.78-3.67

(m, 2H), 3.55 (s, 2H), 3.31 (s, 3H), 3.11-2.92 (m, 1 H), 2.89-2.49 (m, 2H), 2.42-
2.21 (m, 2H), 1.99-1.78 (m, 1H), 1.26 (1, 3H)) from 2-methoxymethylacrylic acid
cthyl ester (Examplc A17).
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(b) 1-(1-Benzyl-4.4-dimethylpyrrolidin-3-yi)ethanone (1H NMR (200
Mz, CDCly): 8 7.36-7.22 (m, 5H4). 3.60 (d, 2H). 3.05-2.20 (m, 5H), 2.15 (s, 3H),
1.30 (s, 3H), 0.96—(5. 311)) from mesityl oxide.

(c) 1-Benzyl-4-methylpyrrolidine-3-carboxylic acid cthy! ester (1H
NMR (200 MHz, CDCI3): 8 7.44-7.13 (m, 5H), 4.21-4.04 (q. 1H), 3.71-3.49 (in,
3H), 2.94-2.71 (m, 3H), 2.61-2.41 (m, 2H), 2.28-2.04 (m, 1H), 1.32-1,18 {1, 3H),
1.16-1.04 (d, 3H). MS ES: m/z 248 (MH™)) from cthyl crotonate.

(d)  Pyrrolidine-3-carboxylic acid rerr-butyl csicr (MS ES: nv/z 172
(MH™)) from serr-butylacrylate.

(c) Ethyl 1,3-dibenzyl-3-pyrrolidinccarboxylic acid (MS El+: m/z 324
{(MH™)) from cthyl-2-phenyimethylacrylic acid (Vassiliou S., Mucha A.,
Cuniassc P., Georgiadis D., Luccl—l;cvullllicr K., Baw F., Kannan R, et al.. J
A_ch. Chem., 1999;42(14):2610-2620).

EXAMPLE A19
Synthesis of (1-Benzyl-3-methoxymethylpyrrolidin-3-yl)methanol

. N—B8n
MeO

HO

A solution of 1-benzyl-3-methoxymethylpyrrolidine-3-carboxylic acid
ethyl ester (Example A18a, 2.30 g, 8.3 mmol) in anhydrous tetrahydrofuran
(10 mL) is added dropwise 10 an ice-cold suspension of lithium aluminum hydride
(0.821 g, 22 mmol) in tetrahydrofuran (50 mL). The resulting mixture is stirred at
room lemperature for 18 hours, cooled and quenched by the sequential dropwise
addition of IN sodium hydroxide and water. The solids arc removed by filtration,
re-suspended in hot tetrahydrofuran and filtcred. The combined filtrates are
concentrated in vacuo and the residuc is partitioned between dichloromethanc and

water. The organic extructs are dricd over Nap$0g, filtered and concentrated

under vacuum to afTord the title compound (1.71 g). LH NMR (200 MHz,
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CDCl3): & 7.41-7.17 (m. 511), 3.84-3.43 (m. 411). 3.34 (s, 2i1), 3.32 (s, JH), 2.85-
2.60 (m, 211). 2.54-2.14 (m, 311}, 1.98-1.50 (i, 2H).

EXAMPLE A20
2-(1-Benzyl-3-methoxymethylpyrrolidin-3-ylmethyl)isoindole-1,3-dione

Ma0 N—Bn
Q

(o
5 ,
A solution of (1-benzyi-3-methoxymethylpyrrolidin-3-yl)methanol

(Example A19, 1.71 g, 7.27 mmol), triphenylphosphine (2.16 g, 8.22 mmol),
phthalimide (1.14 g, 7.73 mmol), and anhydrous tetrahydrofuran is cooled to 0°C
and treated with diethyl azodicarboxylate {1.62 g, 9.31 mmol). The resulting

10 mixture is stirred at room temperature for |8 hours and concentrated under
vacuum. The residue is purified by flash column chromatography (1:5 ethyl
acetatc/hexanes) to afTord the title compound, (0.58 g) as a solid. 1H NMR
(200 MHz, CDCl3): 8 7.91-7.80 (m, 2H). 7.78-7.66 (m, 2H), 7.39-7.11 (in, 5RH),
3.95-3.72 (m, 211), 3.65-3.40 (m, 21-1); 3.31 (s, 2H), 3.27 (s, 3H), 2.72-2.34 (m,

15 4H), 2.02-1.82 (m, 1), 1.76-1.56 (m, 1H). MS ES: m/z 365 (MH™).

EXAMPLE A2]
Synthesis of 1-Benzylpiperidine-3-carboxylic acid benzyl ester

J U
©

To a solution added of nipecotic acid (8.0 g, 61.9 mmol) in N, N-
20 dimethylformamide (80 mL) is benzyl bromide (31.8 g, 186 mmol) and potassium
carbonate (42.8 g, 310 mmol). The mixture is heated at 70°C for 18 hours and
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diluted with ethyl acetate and waler, The organic extract is washed with 1.0 M
hydrochloric acid, water and brine, dricd over NapSOy4, filtered und concentraled
in vacuo. The residue is purilied by column chromatography (1:7 cthyl
acetate/hexanes) to afford the title compound (8.6 g). 1H NMR (200 MHz,
DMSO-dg): 8 7.27-7.42 (m, 10H), 5.07 (s, 2H), 3.45 (s, 2H), 2.88-2.49 (m, 3H),
2.32-1.32 (m, 6H).

EXAMPLE A22
Synthesis of 1-Benzgylpiperidine-3-carboxylic acid

CH

©

To a solution 3.0 g (9.7 n_nnol) of 1-henzylpiperidine-3-carboxylic acid
benzyl ester (Example A21) in methanol (20 mL) was added IN sodium
hydroxide (20 mL), and the reaction is stirred at room temperature for 18 hours.
The methanol is removed in vacuo and the basic aqueous solution is acidified 10
pH 4 with 1.0 M hydrochloric acid. Aflcr washing with cthyl acetate, the aqueous
acid layer is lyophilized. The solid is suspended in methanol (10 mL), stirred for
10 minutes and filtered. The filtrate is evaporated in vacuo to afford the title
compound (2.0 g). }H NMR (200 M‘I-lz, DMSO-dg): & 7.38-7.23 (m, SH), 3.58 (s,
2H), 2.98-2.40 (m, 3H), 2.30-1.25 (m, 6H).

_ EXAMPLE A23
General procedure A '
Methyl lithium (1.1 eq.} is added dropwise to a -70°C solution of substrate
in tetrahydrofuran (15 mL). The resulting mixiure is stirred at -70°C for | hour,
and then warmed to room temperature for 18 hours. The reaction is diluted with

ice water and ether and the organic layer is separated. The aqucous layer is
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extracied with cther and the combined extracts are dried with Na2304. and
concentrated in vacuo Lo allord the title compound.

The lollowing compounds are prepared according to general procedure A.

(@  1-(1-Bevzylpiperidin-3-yl)ethanonc (1 H NMR (200 MHz, DMSO-
dg): & 7.38-7.22 (n. 5H), 3.45 (s, 2H), 2.85-2.48 (m, 3H), 2.05 (s, 3H), 2.16-1.06
(m, 6H)) from 1-benzylpiperidine-3-carboxylic acid (Example A22).

(b) 1-(1 -Benzyl-‘l-mt_':lhylpyrrolidin—3-yl)elhanone (lHNMR
(200 MHz, CDCl3): 8 7.42-7.18 (m, 5H), 3.71-3.45 (m, 3H), 2.89-2.33 (m, 5H),
2.16 (s, 3H), 1.12 (d, 3H})) from |-benzyl-4-methylpyrrolidine-3-carboxylic acid
cthyl ester (Example A18c).

EXAMPLE A24
Synthesis of S-Benzyl-5-araspirof2,4]heptane-7-carboxylic acid amide
o)

/.

5-Benzyl-5-azaspiro[2,4Jheptane-7-carboxylic acid amide (3.32 g) is

Ph

prepared from 5-benzyl-5-azaspiro[2,4}heptane-7-carboxylic acid

(Example A28b, 5.0 g, 21.64 mmol) in dichloromethanc by conversion to the acid
chloride using oxalyl chloride (5.0 mL, 65 mmol) and N,N-dimethylformamide

(3 drops). The mixture is allowed to stir for 2 hours then concentrate in vacuo.

The residue is redissolved in dichloromethane and the mixture is again
concentrated in vacuo. The residue is dissolved in ether and treated with a solution

of ammonia in ether. Afier 1 hour, the mixture is concentrated in vacuo to provide
the title compound. 1H NMR {(CDCl3): 8 7.6 (bs, 1H), 7.38-7.23 (m, SH), 5.42

(bs, 1H), 3.75-3.57 (m. 2H), 3.19 (d, 1H), 2.83-2.64 (m, 214), 2.4 (d, 2H),
0.96-0.58 (m, 4H).

G,
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EXAMPLE A25

Synthesis of 2(1-Bengylpyrrolidin-3-yl)propun-2-ol

'To a 5°C solution of 1-benzylpyrrolidine-3-carboxylic acid cthyl ester
(0.467 g, 2.0 mmol) in tetrahydrofuran (25 mL) is added an etherial solution of
methylmognesium bromide (3.3 mL, 10 mmol). The rcaction mixture is stirred at
room lemperature lor 2 hours, cooled to 0°C and saturaicd aqueous ammonium
chloride (10 mL) is added lollowed by water (10 mL). The mixture is extracled
with ethyl acetate (2 x 100 mL) and the combined organic extracts are washed
with brine, dried over NapSO4, [illered and concentrated under vacuum to afTord

the title compound (0.43 g). I NMR (200 MHz, CDCI3): 8 7.30-7.22 (m, 5H),

3.59 (s, 2H), 3.0 (bs, 1H), 2.80-2.66 (m, 2H), 2.48-2.30 (m, 2H), 2.20-2.05 (m,
1H), 1.94-1.80 (m, 2H), 1.19 (s. 3H), 1.16 (s, 3H).

EXAMPLE A26
Synthesis of 2-Benzyloctahydropyrrolo|3,d-c]pyridine-5-carboxylic acid tert-

butyl ester .
w m

2-Benzyloclahydropyrrolo[3,4-c]pyridine (21.6 g, 100 mmol [Himmler T.,
Petersen U., Bremm K-D., Ender;nann R., Stegemann M., Wetzstcin H-G., 1995,
US 5578604] is dissolved in 1000 mL of dichloromethane containing -
triethylamine (16.7 mL, 120 mmol). Then di-t-butyldicarbonate (22.6 g,

120 mmol) is added and the mixture is stirred at room temperature [or 18 hours.

‘The organic layer is washed with saturated NaHCO03, brine. dried, and

concentrated 10 provide 30 g of the title compound as an oil; MS El+: 318 (MH™),

EXAMPLE A27
Synthesis of octahydropyrrolof3,4-c[pyridine-5-carboxylic acid tert-butyl ester

&5
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BocHN

2-Benzyloctahydropyrrolof3,4-c)pyridinc-5-carboxylic acid fers-butyl ester
{Example A26, 24.98 g, 78.8 mmol) in 400 mL of methanol is treated with 2.5 g
of 20% Pd/C and shaken for 20.5 hours under 50 PSI of hydrogen. The solution is
filtcred and concentrated to afford 17.8 g of the title compound as a solid. MS

APCl: m/z 228 (MHH).

EXAMPLE A28
(a)  Syuthesis of 1,3-Dibenzyipyrrolidine-3-carboxylic acid

OH

To a solution ol 1,3-dibenzylpyrrolidinc-3-carboxylic acid cthyl ester
(Example A18e, 13.1 g, 41 mmol) in 250 mL of methanol is added 2N NaOH
(46 mL., 92 mmol) and thc reaction is heated to reflux for 24 hours. The solution is
cooled, concentrated, redissolved in water and extracted with ether. The pH of the
aqueous layer is adjusted to 7 and the precipitated solid is collected, o0 give 9.3 g
of the title compound, MS El+: m/z 296 (MH™), mp 209-210°C.

(b)  5-Benzyl-5-azaspiro[2,4]heptane-7-carboxylic acid (MS ES:
m/z 232) from S-benzyl-7-ethoxycarbonyl-5-azaspiro[2,4]heptane (A1) using the
method of Example A28a

EXAMPLE A29
Synthesis of 1,3-Dibenzylpyrrolidine-3-carboxylic acid amide
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NH
N 2

o

A mixture of 1,3-dibenzylpyrrolidinc-3-catboxylic acid (Example A28,
4.0 g, 13.5 mmol), 1,1'-carbonyldiimiduzole (2.42 g, 14.9 mmol), and
triethylamine (2.08 mL, 14.9 mmol) in tetrahydrofuran (100 mL) is heated at
reflux for 1.5 hours. The solution is cooled, poured into NH4OH (300 mL). and

stirred for 18 hours. The mixture is extracted with chloroform, the organic layer is

washed with water, dried, and concentruted to afford 4.13 g of the title compound
as an oil; MS ElH: m/z 295 (MHT).

EXAMPLE A30
Synthesis of (3-Phenylpyrrolidin-3-yl)carbamic acid tert-butyl ester

Boc\

NH

HN
(1-Benzyl-3-phenylpyrrolidin-3-yl)carbamic acid tert-butyl ester _
(Hagen S.E., Domagala J.M., Heifetz C.L., Sanchez J.P., Solomon M., J Med
Chem., 1990;33(2):849-854) (2.79 g, 7.9 mmol) in 100 mL of methanol is treated
with 1.0 g of 20% Pd/C and shaken For |7 hours under 50 psi of hydrogen. The

solution is filtered and concentrated to afford 2.07 g of the title compound us &

foam; MS El+: m/z 263 (MH™).

The compounds of the present invention are potent inhibitors of bacterial
growth both in animals and on surfaces, and also are inhibitors of bacterial

enzymes. The infvention compounds have been evaluated in a number of standard
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in vitro and in vivo assays routincly used by those in the antibacterial art to

measure antibacterial activity of test compounds,

‘The compounds of the preseni invention are tested against an assortment
of Gram negative and Gram positive organisms using standard microtitration
techniques (Cohen et al., Antimicrob. Agents Chemother., 1985;28:766; Heifetz
el al,, Antimicrob. Agents Chemother., 1974:6:124). The results of the evaluation
of representative 3-aminoquinazolin-2,4-diones of Formula [ are shown in Table 2

and compared to two 3-hydroxyquinazolin-2 4-diones.

DNA Gyrase Assa

The cffects of invention compounds on the activity of DNA gyrase is
determined in the supercoiling inhibition assay, following reaction conditions
recommended by the enzyme supplier (Lucent, Lid., Leicester, UK). Reactions are
performed in buffer G (35 mM Tris-HCl (pH 7.5), 24 mM KCl, 4 mM MgCl,,
2 mM DTT, 1.8 mM spermidine, | mM ATP, 0.1 mg/mL bovine serum albumin).
Relaxed plasmid pBR322 (0.25 ug, Lucent, Lid., Lcicester, UK) is reacted with
1 U E. coli gyrase (Lucent, Lud., Leicesler. UK}, in the absence or presence of test
compounds, for 30 minutes at 37°C. Reactions are stopped by the addition of SDS
and proteinase K to respective fihal concentrations of 1% and 0.5 mg/mL. Afier an
additional 30 minutes at 37°C, one-tenth volume of 10X loading buffer (0.3%
bromophenol blue, 16% Ficoll, 10 mM NapHPQ4) is added, and reactions arc
loaded onto agarosc gels and electrophoresed. The concentration of representative
invention compounds of Formula 1 inhibiting 50% of the supercoiling activity of
DNA gyrase is given as an 1C5() and recorded in Table 2.
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TABLE 2. Antibacterial and E. coli gyrase Activities

Compound Minimum Inhibitory Concentrations pg/mL E. coli
Number or Gram Negatives Gram Positives gyrase
Structure " E.coli E.coli E.coli E. S. S. ICso

MC4100 B90 Tol C faecalis aurens pyogenes (M)
RB1 29213 C203

1 2.0 1.0 025 1.0 0.5 0.13 1.0

2 160 40 20 >64 >64 >64 26.0

7 20 05 025 8.0 8.0 4.0 1.3

9 2.0 1.0 05 320 16.0 16.0 3.0

11 20 05 025 8.0 8.0 40 110
12 160 025 0.13 4.0 2.0 8.0 2.1
14 40 025 05 8.0 8.0 4.0 2.4
1.0 025 0.25 4.0 4.0 2.0 0.9

P

L H
i . B0 20 10 640 T 320 320 50
.? ; I J XLO

The in vivo activity of invention compounds is cvaluated according to the
procedure of Miller et al., Praoc. Soc. Exp, Biol. Med., 1944;57:261. The median
protective dose (IPD5q) is determined in mice given lethal systemic infections.
Two 3-aminoquinazolin-2,4-diones of the invention are compared to a
3-hydroxyquinazolin-2,3-dione, and the results are presenicd in Table 3. The
results establish the unexpected superiority of the 3-amino invention compounds
compared to similar 3-hydroxy analogs.

G
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TABLE 3. In Vivo Median Protective Dose (PD3g) in Mice

Compound Numbcr or Structure Organism PDS0 (mg/kg)
i S. pyogencs 12 '
10 E. coli 72

S. pyogencs >100
F Lo
N

Cross Resistance Antibacterial Assay

The compounds of the present invention are tested against an assortment
of ciprofloxacin rcsistant E. coli ond S. aureus organisms described below using
standard microtitration lechniques (Cohen, et al., Antimicrob. Agents Chemother.,
1985;28:766; Heifetz, et al., Anlinll:crob. Agents Chemother., 1974;6:124). The
resulls of the evaluation arc shown in ‘Table 4 and compared to iwo

3-hydroxyquinazolin-2,4-diones.

E. coli and S. aureus organisms:

E. coli JLA: E. coli W3110 + Tol C- (Tol C pump deficient strain with E. coli
W3110 background) .

E. coli LLM-1: Isogenic to £ coli L4 with a D87G mutation (aspartic acid to
glycine at position 87) in the QRDR (quinolone resistance determining
region)

S. aureus UC-76: Typical sensitive laboratory strain (Wild type)

S. aureus 2552: Isogenic to §. aureus UC-76, with upregulated norA pump

S. aureus 2554: Isogenic 1o S. qureus 2552, with point mutation at position 80 of
griA.subunit

S. aureus 2558: Isogcenic 10 S. aureus 2554, with point mutation at position 84 of
g4 subunit
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TABLE 4. Antibacterial Activities Against Ciprofloxacin Resistant Strains

L'u;lim_;ul'lrl-

Number or Ecoli E coli 8 aurens S. aureus 8. qurens S, anrens
Structure JL4  LLMI UC-76 2552 2554 2558
1 0.13 05 0.13 ! l |
3 0.5 | | 2 2 4
12 0.06 0.25 1 | | 2
. o 025 4 4 32 32 >64

The quinolone mimics provided by this invention display Gram-negative
and Gram-positive activity. The compounds also show inhibition of bacterial DNA
gyrase/activity. The compounds demonstrate in vivo prolective activity in mice
and are not highly cyloloxic to mammalian cells, thus indicating selectivity for
bacteria. The compounds of Formula | are thus useful for treating and preventing
bacterial disease and growth in both animals and on surfaces. The compounds can
be applied to wood and metal surfaces, for instance, to eliminaic bactcrial growth.
The compounds can be adminisiered 10 animals such as humans, horses, dogs,
sheep, and cattle to prevent and treat bacterial infections. )

The compounds of the present invention can be prepared and administered
in a wide variety of oral and parenieral dosage forms for convenient
administration to animals. Thus, the compounds of the present invention can be
administered by injection, that is, inu"avenously, intramuscularly,
intracutaneously, subcutaneously, intraduodenally, or intraperitoneally. Also, the
compounds of the present invention can be administered by inhalation, for
example, inlr:um-sally. Additionally, the compounds of the present invention can
be administered transdermally. It will be obvious to those skilled in the art that the

X\
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lollowing dosage forms may comprise as the aclive compc.ment, eithera
compound of Formula | or a corresponding pharmaceultically acceptable salt of a
compound of Forinula 1. The formulations typically will comprise {from about ! to
about 95 percent by weight of the active invention compound. The compounds
can be dissolved or suspended in liquids, such as cthanol, and applied to wood ar
metal surfaces 1o prevent and/or kill bacterial growth.

For preparing pharmaceutical compositions from the compounds of the
prescnt invention, phannaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier can be onc or more
substances which may also act as diluents, flavoring agents, binders,
preservatives, tablet disintcgrating agents, or an encapsulating material,

In powders, the carrier is a finely divided solid which is in a mixture with
the finely divided active component,

In 1ablets, the active component is mixed with the carrier having the
necessary binding properties in suitable proportions and compacted in the shupe
and size desired. *

The powders and tablets preferably contain [rom five or ten to about
seventy percent of the active compound. Suitable carriers are magunesium
carbonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methylcellulose, sodium carboxymethylcellulosc, a low melting wax,
cocoa butter, and the like. The term “preparation” is intended 1o include the
formulation of the active compound with encapsulating material as a carrier
providing a capsule in which the active component with or without other carriers,
is surrounded by a carrier, which is thus in association with it. Similarly, cachets
and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges
can be used as solid dosage forms suitable for oral administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty
acid glycerides or cocoa bulter, is first melted and the active component is
dispersed homogeneously thercin, as by stirring. The molten homogenous mixture
is then poured inlo convenient sized molds, allowed to cool, and thereby to

solidily.
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Liquid lorm preparations include solutions, suspensions, and emulsions,
for example, water or water propylcne glycol solutions. For parenteral injection
liquid preparations can be formulated in solution in aqueous polyethylene glycol
solution,

Aqueous solutions suitable for oral use can be prepared by dissolving the
active component in water and adding suitable colorants, flavors, stebilizing, and
thickening sgents as desired.

Aqueous suspensions suitable for oral use can be made by dispersing the
finely divided active component in water with viscous material, such as naiural or,
synthetic gums, resins, methylcellulose, sodium carboxymethylcelluiose, and
other well-known suspending agenﬁ.

Also included are solid fonm preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These
preparations may contain, in addition to the sctive component, colorants, flavors,
stabilizers, buffers, artificial and natural swecteners, dispersants, thickeners,
solubilizing agents, and the like. i

The pharmaceutical preparation is preferably in unit dosage form. In such
form the preparation is divided into unit doses containing appropriale quantities of
the active component. The unit dosage form can be a packaged preparation, the
package containing discrete quantities of preparation, such as packeted tablets,
capsules, and powders in vials or ampoules. Also, the unit dosage form can be 2
capsule, tablet, cachet, or lozenge itsell, or it can be the appropriate number of any
of thesc in packaged form.

The quantity of invention compound in a unit dose preparation may be
varied or adjusted from 0.! mg to 100 mg, preferably from 0.5 mg to 100 mg,
according to the particular application and the potency of the active componcent as
determined by a skilled physician. The composition can, if desired, also contain
other compatible therapeutic agents.

In therapeutic use as agents for the treatment of infections caused by a
bacteria, the compounds utilized in the pharmaceutical method of this invention
are administered at the initial dosage of about 0.01 mg to about 500 mg/kg duily.

Ay



10

15

-237-

A daily dose range of about 0.01 mg to about 100 mg/kg is preferred. The
dosages, however, may be varied depending upon the requirements of the patient,
the severity of the condition being treated, and the particular compound being
employed. Determination of the proper dosage for a particular situation is within
the skill of the medical art. Generally, treatment is initiated with smaller dosages
which are less than the optimum dose of the compound. Thereafier, the dosage is
increased by small increments until the optimum effect under the circumstances is
reached. For convenience, the total daily dosage may be divided and adminisicred
in portions during the day, if desired.

The {ollowing additional examples illustrate typical formulations for use

according 1o the invention.

EXAMPLE 37

1. Tablet Formulation

Ingredicnt Amount (mg)

"Compound No. 10 50
Corunstarch (mix) ) 5

Comstarch (pastc) - 5

Lactose 50

Calcium stearate . 2

Dicalcium phosphalc 28

150

Compound 10 is blended to uniformity with the cornstarch mix, laclose,
and dicalcium phosphate. The cornstarch paste is prepared as a 10% aqueous
paste, and it is blended 10 uniformity with the other mixture. The wet granulation
is passed through a standard 8-mesh screen. The wet granules arc dried and then
blcnded to uniformity with the calcium stearate and pressed into a 1ablet. Such
1ablets are administered orally to patients suffering from bacterial infections at the
rate of from one to about four times a day.

LN
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2. Capsule Formulation

Ingredicnts Amount (imgr)
Compowid No. 25 120
Lactose USP 1530
Starch 100
Magnesium sicarate 5

150

The ingredients arc blended. to uniformity and packed into a sofi gelatin
capsule. The capsules are administered at the rate of one to two perday toa
paticnt infecied with bacleria resistant to commercially available quinolone

antibiotics.

3. Liquid Preparation

Ingredient Amount
Compound No. 18 500 mg
Water 1000 mL

The compound is dissolved in water, and the solution is sprayed onto wood
surfacces and in shower stalls to control and eliminate bacterial growth.

The invention and the manner and process of making and using it, are now
described in such full, clear, concise and exact terms as to enable any person
skilled in the art to which it pertains, to make and usc the same. It is to be
understood that the foregoing describes preferred embodiments of the present
invention and that modifications may be made therein without departing from the
spirit or scope of the present invention as set forth in the claims. To particularly
point out and distinctly claim the subject matter regarded as invention, the

following claims conclude this specification.



10

15

20

-239-

CLAIMS
What is claimed is:
A compound of Formula I
Rs O 4
R‘\JII\%N'N‘RS
R.’)\‘I(/ rl“/&o
Rs Ry

or a pharmaceutically acceptablc salt thereof wherein:
Rt and R3 indcpendently are H,

C1-C2 alkyl and substituted alkyl,
C»-C12 alkenyl and substituted alkenyl,
C2-C|2 alkynyl and substituted alkynyl,
C3-Cj2 cycloalky! and substituted cycloalkyl,
aryl and substituted aryl, -
heterocyclic and substituted heterocyclic,
or heteroaryl and substituled heteroaryl;
Rs, Rg, and Rg independently are H,
{0)C1-C12 alkyl and substituted alkyl,
(O)nC2-C12 alkenyl and substituted alkenyl,
(O)pC2-C)2 alkynyl and substituted alkynel,
whereinnisOor ],
halo, .
NOg,
CN,
NR'R";
R’ and R” independently are H,
C1-C17 alkyl and substituted alkyl,
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C2-Cy 72 alkenyl and substituted alkenyl,

C1-Cj2 alkynyl and substituted alkyny!,

CO-C}-Cy2 alkyl and substituted alkyl,

or R’ and R” taken together with the nitrogen to which they are
attached form a 3- to 7-membered ring containing from 1 to

3 hetcroatoms selected from N, O, and S, said ring being
unsubstituted or substituted with up 1o 4 substituent groups;

R| and Rg can be taken together with the atomns to which they are attached

to form a cyclic ring having from 1 to 3 heleroatoms selected from

N, O, and S, and optionaily substituted by R’ and R"';

R7 is hydrogen,

C1-C|2 ulkyl and substituted alkyl,
C»-C12 alkeny! and substituted alkenyl,
C»-Cy7 alkynyl and substituted alkynyl,
halo,

NO3,

CN,

NR'R",

COOR’,

aryl,

fused oryl,

heterocyclic,

fused heterocyclic,

bicyclig heterocyclic, or

spiro heterocyclic,

wherein all ring groups can be substituted; and
J and K independently are C or N, provided that when J or K is N, Rg or

Rg is absent at that position.
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A compound of Formula 11
R NHR
6 I 3
N
R7 | 0
Rg Ry

or a pharmaceutically acceptable salt thereof,,
wherein:

R} and R3 independently are H,
C1-C12 alkyl und substituted alkyl,
C2-C2 alkenyl and substituted alkenyl,
C7-Cy2 alkynyl and substituted alkyny!,
C3-Cj7 cycloalkyl and substituted cycloalkyl.

oryl and substitutéd aryl,

heterocyclic and substituted heterocyclic,

or heteroaryl and substituted heteroaryl;.
Rg and Rg independently are H,

(O)nC1-C2 alkyl and substituted aikyl,
(0)C2-C 2 alkeny! and substituted alkenyl
(0);;C2-C12 alkynyl and substituted alkynyl,

whereinnisQor 1,

halo,
NOy,
CN,
NR'R";

R7 is hydrogen,
C1-C12 alkyi and substituted alkyl,
C2-Cj2 alkenyl and substituted alkenyl,
C-2-C12 alkynyl and substituted alkynyl,
halo,
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NO».

CN,

NR'R",

COOR’,

aryl,

fused aryl,

hetcrocyclic,

fused heterocyclic,
bicyclic heterocyelic, or
spiro heterocyclic,

wherein all ring groups can be substituted.

A compound of Formula 111

wherein

R3isH,
C1-Cy7 alkyl and substituted alkyl,
C2-C 2 alkeny! and substitutcd alkenyl,
C5-Cy7 alkyny! and s.iubsliluwd alkynyl,

C3-C|2 cycloalkyl and substituted cycloalkyl,

aryl and substituted aryl,

heterocyclic and substituted heterocyclic,

or heteroary! and substituted heteroaryl;
RgisH,

(0);C1-C2 alkyl and substituted alkyl,

A
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(0),C2-C| 2 alkenyl and substituted alkenyl,
(0),C2-C12 alkynyl and substituted alkynyli,
wherein n'is Qorl,
halo,
NO32,
CN,
NR'R";
R7 is hydrogen,
C-C|2 alkyl and substituted alkyl,
C3-Cy7 alkenyl and substituted alkenyl,
C2-C2 alkynyl and substituted alkyny),
halo,
NOg,
CN,
NR'R",
COOR’,
aryl,
fused aryl,
heterocyclic,
fused heterocyclic,
bicyclic heterocyclic, or
spiro heterocyclic,
wherein all ring groups can be substituted; and
R'is H,
C1-C12 alkyl and substituted alkyl,
Cq-C13 alkenyl and substituted atkenyl,
C2-C12 alkynyl and substituted alkynyl, or

CO-C1-Cq7 alky! and substituted alkyl.

&0
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A compound of Formula 1V

\Y

or a pharmaccutically acccptable salt thereof.
wherein:
R and R3 independenily are H,
C-C3 alky! and substituted alkyl,
C»-C9 alkenyl and substituted alkenyl,
C2-Cj2 alkynyl and substituted alkynyl,
C3-Cj7 cycloalkyl and substituted cycloalkyl,
aryl and substituted aryl,

heterocyclic and substituted heterocyclic,

or heteroaryl and substituted heteroaryl;
RgisH,

(0),C1-C12 alkyl and substituted alkyl,

(O)C2-C12 alkeny! and substituted alkcnyl,

(0)C»-Cj 2 alkynyl and substituted alkynyl.

whereinnisOor |,
halo,

NO»,
CN,
NR'R";

R7 is hydrogen,
C1-Cj2 alkyl and substituted alkyl,
C3-C)7 alkenyl and substituted alkenyl,
C-Cj2 alkynyl and substituted alkynyl,
halo,
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NO»,
CN.
NR’'R",
COOR’,
aryl,
lused aryl,
helerocyclic,
fused heterocyclic,
bicyclic heterocyclic, or
spiro heterocyclic,
whercin all ring groups can be substituted.
R’ and R” independently arc H,
C;-C12 alkyl and substitutcd alkyl,
C7-C7 alkeny! and substituted alkenyl,
C2-C12 alkyny] and substituted alkynyl,
CO-C)-Cj2 alky! and substitutcd alkyl, -

or R’ and R” taken together with the nitrogen to which they are
attached form a 3- to 7-membered ring containing from 1 o
3 hetcroatoms sclected from N, O, and S, said ring being
unsubstituted or substituted with up to 4 substituent groups.

A compound of Formula V
Rl
\N N,KO A%
e I
R

Rg R,

or a pharmaceutically acceptable salt thereof,
wherein:

R] and li3 independently are H,
C1-C12 alkyl and substituted alkyl,

e\l
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Cp-C| 72 alkenyl and substituted atkenyl,
C>-C12 alkynyl and substituted alkynyl,
Cj—C] 2 cycloatkyl and substituted cycloalkyl.

ary! and substituted aryl,
heterocyclic and subslituted heterocyclic,
or hetcroaryl and substiluted heteroaryl;

Rg and Rg independently are H,

(O),C1-C12 alkyl and substituted alkyl,
{0)yC2-C 2 alkeny! and substituted alkenyl,
(0),,C2-C12 alkynyl and substituted alkynyl.

whereinnisQorl,

halo,
NO3,
CN,
NR'R";

R’ and R"” independently are H,

C1-C|2 alkyl and substituted alkyl,

C>-C |2 alkeny! and substituted alkenyl,

C3-Cy7 alkynyl and substituted alkynyl,

CO-C1-Cy2 alkyl and substituted alkyl,

or R’ and R” taken together with the nitrogen to which they are
attached form a 3- to 7-membered ring containing from 1 to

3 heteroatoms sclected from N, O, and S, said ring being
unsubsiituted or substituted with up to 4 substitucnt groups.

A compound of Formula VI

O
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R¢ N _NHR,
.|
R____N N’k o Vi
/ )
R RI
or a pharmaceutically acceptable salt thereof,
whercin:
Ry and R3 independently are H,

C-Cj2 alkyl and substituted alkyl,

C»-Cy2 alkenyl and substituted alkenyl,
Cz-C2 alkynyl and substituted alkynyl,
C3-C)2 cycloalkyl and substituted cycloalkyi,
aryl and substituted aryl,

heterocyclic and substituted heterocyclic,

or heteroaryl and substituted hetcroaryl;

Rg is H. .
(0)C1-Cy2 alkyl and substituted alkyl,
(O)nC2-Cy7 alkeny! and substituted alkenyl,
(0),C2-C17 alkynyl and substituted alkynyl,

whereinnisOor 1,
halo,

NO3.
CN,
NR'R";

R’ and R” independently are H,

C1-Cy3 alkyl and substituted alkyl,

C»-C|2 alkenyl and substituted alkenyl,
Cy-Cy2 alkynyl and substituted alkynyl,
éO—Cl-C]?_ alkyl and substituted alkyl,

AL
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or R’ and R” taken together with the nitrogen to which they are
atlached form a 3- to 7-membered ring containing from 1 10
3 heteroatoms selected from N, O, and S, said ring being
unsubstituled or substituted with up to 4 substituent groups.

A compound of Formula Vi

l Z N/ko Vi
Rg Ry
or a pharmaceutically accepiable salt thereof,
wherein:
R and Rj indcpendentiy arc H,
C14-C12 alky! and substituted alkyl,
C>-Cj7 alkenyl und substituted alkenyl,
C2-Cj7 alkynyl and substituted alkynyl,
C3-C17 cycloalkyl and substituted cycloalkyl,
aryl and substiluted aryl,
heterocyclic and .'n:lbstiluled heterocyclic,
or heteroaryl and substituted heteroaryl;
R7 is hydrogen,
C1-C12 alkyl and substituted alkyl,
C2-C 2 alkeny! and substituted alkenyl,
C2-Cj 2 alkyny) and substituted alkynyl,
halo,
NO»,
CN,
NR'R",
COOR’,

O
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aryl,
fused aryl,
heterocyclic,
fused heterocyclic,
bicyclic heterocyclic, or
spiro heterocyclic,
wherein all ring groups can be substituted; and
Rgisll,
(0),C-Cy2 ulkyl and substituted alkyl,
(O)pC2-C12 alkeny! and substituted alkenyl,
(0)nC2-C2 alkynyl and substituted alkynyl,
whereinnisQorl, )
halo,
NO2,
CN.
NR’R";
wherein R’ and R” independently are H,
C}-C12 alkyl and substituted alkyl,
C»-C12 alkenyl and substituted alkenyl,
C5-C7 alkynyl and substituted alkynyl,
CO-C-C12 alkyl and substituted alkyl,

or R’ and R" taken together with the nitrogen to which they are
attached form a 3- to 7-membered ring containing from 1 to
3 hetercatoms sclected from N, O, and §, said ring being
‘unsubstituted or substiluted with up to 4 substituent groups;
Rj and Rg can be taken topether with the atoms to which they are attached
to form a cyclic ring having from 1 to 3 heteroatoms selected from
N, O, and §, and optionally substituted by R’ and R"';
Ryis hyi:lmgen,
C-Cj2 alkyl and substituted alkyl,

(96
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C9-C9 alkenyl and substituted alkenyl.
C9-Cy2 ulkynyl and substituted atkynyl,
huio.

NO».

CN,

NR'R",

COOR’,

aryl,

fused aryl,

heterocyclic,

fused heterocyclic,

bicyclic heterocyclic, or

spiro heterocyclic,

wherein all ring groups can be substituted; and
J and K independently arc C or N, provided that when J or K is N,

Rg or Rg is absent at that position.

A compound of Claim | whercin R7 is selecicd from:

e
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A compound of Claim 8 whercin R7 is pyrrolidinyl, substituted

pymrolidinyl, piperazinyl, substituted piperazinyl, piperidiny! or substituted
piperidinyl.

A compound selecied from:
3-Amino-7-(3-aminomethylpyrrolidin- 1-yI)-8-chloro-1-
cyclopropyl-6-fluoro-1 H-quinazoline-2,4-dione;
3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-piperazin-1-yl-1 H-
quinazolinc-2,4-dione;
3-Amino-7-[3-(aminomethyl)-3-methylpyrrolidin-1-y1]-8-chloro-
1cyclopropyl-6-fluoro-1£~quinazoline-2,4-dione;
3-Amino-7-(6-amino-3-aza-bicyclal3.1.0]hex-3-yl)-8-chloro-
1 cyclopropyl-6-fluoro-1 H-quinazolin-2.4-dionc;
3-Amino-7-((S)-3-N-methylaminopyrrolidin-1-yi)-8-chloro-
1-cyclopropyl-6-tluoro-1 H-quinazoline-2,4-dione;
3-Amino-7-((S)-3-aminopyrrolidin-1-yl)-8-chloro-1-(2,4-
difluoroanilino)-6-fluoro-1 H-quinazoline-2,4-dione;
3-Amino-7-[(S)-3-aminopyrrolidin-1-yl}-1-cyclopropylamino-6,8-
difluoro-1H-quinazoline-2,4-dione;
3-Amino-7-[(S)-3-aminopyrrolidin-1-yl]}-1-cyclopropylamino-5,8-
difluoro-1 H-quinazoline-2,4-dione;
3-Amino-7-((8)-3-aminopyrrolidin-1-yl)- 1-¢yclopropyl-5,6,8-
trifluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(3-aminopyrrolidin-1-yl)-8-chloro-1cyclopropyl-
6-fluoro-1 H-quinazolinc-2,4-dione;
7-((S)-3-Aminopyrrolidin- 1 -yl)-1-cyclopropyl-3,5-diamino-6,8-
difluoro-1 H-quina?.oline-2.4-'dione;
3-Amino-7-(3-hydrox'ymethyIpyrrolidin- 1-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1 H-quinazoline-2,4-dione;
3-Amino-7-(3-aminoethylpyrrolidin-1-yi)-8-chloro-1-cyclopropyl-

6-{luoro- 1 H-quinazoline-2,4-dione;
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3-Amino-7-((S)-7-amino-5-azaspiro[2.4]hept-5-yl)-8-chloro-1-
cyclopropyl-6-fluoro- 1 //-quinazoline-2.4-dione;

3-Amino-7-[(R)-3-(1-amino-1-methylethyl)pymolidin-1-yl]-
8-chioro-1-cyclopropyl-6-fluoro-1 H-quinazoline-2,4-dionc;

3-Amino-7-(3-aminomethylpyrrolidin-1-yl)-1-cyclopropyl-
6-fluoro-1 H-quinazoline-2,4-dione;

3-Amino-7-(pymalidin- 1-yl)-8-chloro-1-cyclopropyl-6-fluoro-1 H-
quinazoline-2.4-dione;

3-Amino-7-(3-aminopyrrolidin-1-yl)-8-chloro-6-fluoro-
1-isopropyl-1H-quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolin-1-yl)-1-sec-butyl-8-chloro-6-fluoro-
1 Hquinazoline-2.4-dione;

3-Amino-7-[3-aminopyrrolidin-1-yl]}-1-cyclopropyl-6-fluoro-
8-methoxy-1H/-quinazoline-2,4-dione;

3-Amino-7-[3-aminopyrrolidin-1-yl]-8-chloro-1-cyclobutylamino-
6-fluoro-1 H-quinazoline-2 4-dione;

3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-8-fluoro-1H-
quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolidin-1-yl)-6-chloro-1-cyclopropyl-
8-fluoro-1H-quinazoline-2,4-dione;

3-Amino-7-((S)-3-aminopyrrolidin-1-yl)- 1 -cyclopropyimethyl-
8-fluoro-1H-quinazoline-2,4-dione;

3-Amino-7-[(R)-3-(1 -amino-1 -methylethyl)pyrrolidin-1-yi}-
1-cyclopropylmethyl-8-fluoro-1H-quinazoline-2,4-dione;

3-Amino-7-((S)-3-aminopyrrolidin- 1-yl)-1-cthyl-8-{luoro-1 H-
quinazoline-2,4-dionc;

3-Amino-1-ethyl-6-fluoro-7-|(R)-3-(1-amino- 1-methylethyl)-
pymolidin-1-yl}-1 H-quinazoline-2 4-dione;

3-Amino-7{(S)-3-aminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-
| H-quinazoline-2,4-dione;

3-Amino-7-(3-aminopyrrolidin- 1-yl)-1-cyclopropyl-6-fluoro-8-
methyl-1H-quinazoline-2,4-dione;

' \
o0
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3-Amino-7-(3-aminomethylpyrrolidin-1-yl)-1-cyclopropyl-6-
luoro-8-methyl-1 H-quinazoline-2,4-dione;
3-Amino-7-(3-aminopyrrolidin-1-yl)- 1 -cyclopropyl-8-fluoro-6-
methoxy-1 H-quinazoline-2,4-dionc;
3-Amino-7-(3-aminomethylpyrolidin-1-yl)-1-cyclopropyl-6-
fluoro-8-methoxy-1 H-quinazoline-2,4-dionc:
3-Amino-7-(3-aminopyrrolidin-1-yl)-1-cyclopropyl-8-ethoxy-6-
fluoro- | H-quinazoline-2,4-dione;
3-Amino-7-(3 -aminoplyrmlidin- 1-yl)-1-cyclopropyl-6-fluoro-2.4-
dioxo-1 .2,3,4-telmhyquuinézolinc-s-carbonilri le;
3-Amino-8-chloro-1cyclopropyl-6-{luoro-7-(3-[ 1,2,3-triazol}- 1 -yl-
pymrolidin-1-yl)-1 l-l-quinazoli-nc-2,4-dionc;
3-Amino-7-[(8)-3-((R)-1-aminocthyl)pyrmolidin-1-yl}-1-
cyclopropyl-6-[luoro-8-methoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-[(8)-3-((S)-1-aminoethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-[(S)-3«(R)-1-aminoethyl)p¥rrolidin-1-yi]-1-
cyclopropyi-6-fluoro-8-methyl- i H-quinazoline-2 4-dione;
3-Amino-7-[(S)-3-((S)-1-aminoethyl)pyrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dione;
5-Amino-9-((S)-3-amipopyrrolidin-1-yl)-8-fluoro-3-methyl-2,3-
dihydro-1-oxa-3a,5-diaznpherialenc-4,6-dione;
5-Amino-9-{(R)-3-((S)-1-aminoethyl)pyrrolidin-1-yl}-8-{luoro-3-
methyl-2,3-dihydro-1-oxa-3a,5-diazaphenalene-4,6-dione;
2-Amino-8-((S)-3 -nmi.bopyrrolidin- 1-y1)-9-fluoro-5-mcthyl-6.7-
dihydro-5H-pyrido[3,2,1-ij]quinazoline-1,3-dione,;
2-Amino-8-[(R)-3-((S)-1-aminoethyl)pyrrolidin-1-yl]-9-fluoro-5-
methyl-6,7-dihydro-5SH-pyrido(3,2,1-ijjquinazoline-1,3-dionc;
3-Amino-7-((S)-3-aminopyrrolidin-1-yl)- 1 -cyclopropyl-6-fluoro-
1H-pyrido]|2,3-d)pyrimidine-2,4-dione;
3-Amino-7-(6-amino-3-azabicyclo|3.1.0Jhex-3-yl)-1<yclopropyl-
6-fluoro-1H-pyrido[2,3-d]pyrimidine-2,4-dione,;
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3-Amino-7-(3-aminomcthyl-3-methylpyrrolidin-1-yl)-1-
cyclopropyl-6-lluoro-1t1-pyrido]2,3-dpyrimidinc-2,4-dione,;
3-Amino-1-cyclopropyl-6-fluoro-7-{octahydropyrrolo|3,4-
clpyridin-2-yl)-1H-pyrido[2,3-d]pyrimidine-2,4-dionc;
3-Amino-1-cyclopropy!-6-fluoro-7-(vctahydropyrrolo[3,4-
b]pyridin-2-y1)-1H-pyrido]2,3-d]pyrimidine-2,4-dionc;
3-Amino-7-|(R)-3-(| -amino-1-methylcthyt)pyrrolidin-1-ylJ-1-
cyclopropyi-6-fluoro-111-pyrido]2,3-d]pyrimidine-2,4-dionc;
3-Amino-7-(3-aminomcthylpipcridin-1-yl)-1-cyclopropyl-6-fluoro-
I H-pyrido[2,3-d]pyrimidine-2.4-dione;
trans-3-Amino-7-(3-aminomethyl-4-trifluoromethylpyrrolidin-1-
yl)-1-cyclopropyl-6-fluoro-1 H-pyrido[2,3~d]pyrimidine-2,4-dione;
3-Amino-1-cyclopropyl-6-flucro-7-[(R)-3-((R)-1-methylamino-
ethyl)pyrrolidin-1-yl}-1H-pyrido[2,3-d]pyrimidine-2.4-dione;
3-Amino-7-[(R)-3-((S)-1-aminocthyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-1H=pyrido[2,3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-aminopropyl)pyrrolidin-1-yl]-1cyclopropyl-6-
ﬂuoro-s-melhyl-ll-l-quinnzo.line-2.4-dionc;
3-Amino-1-cyclopropyl-6-{luoro-8-methyl-7-[(R)-3-((S)-1-
methylaminocthyl)pyrrolidin-1-yl |- | H-quinazoline-2,4-dione;
3-Amino-7-[7-(1-aminoethyl)-5-azaspiro[2.4 |hept-5-yl]-1-
cyclopropyl-6-fluoro-8-methyl- | H-quinazoline-2,4-dione;
1-(3-Amino-8-chloro-1-cyclopropyl-6-fluoro-2.4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)piperidine-3-carboxylic acid amide;
3-Amino-[7-trans-3-aminomethyl-4-tri{fluoromethylpyrrolidin-1-
yl]-8-chloro- I-cyclopropyl-6-fluoro- | Fi<uinazoline-2,4-dione;
3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-{3-](2,2,2-trifluoro-
cthylamino)methyl}pymolidin-1-yl}-1 H-quinazoline-2,4-dione;
3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-(5-methylhexahydro-
pyrrolo[3,4-c]pyrrol-2-yl)-1 H-quinazoline-2,4-dione;
3-Amino-8-chloro-1-cyclopropyl-7-(2,7-diazaspiro[4.4]non-2-yl)-
6-fluoro-1 H-quinazoline-2,4-dione;
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3-Amino-7-(3-uminomethyl-3-benzylpyrrolidin-1-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1 //-quinazoline-2.4-dione;
3-Amino-7-}(R)-3«(S)- I -aminoethyl)pyrrolidin- 1 -y!]-8-chloro- 1 -
cyclopropyl-6-luoro-111-quinezoline-2,4-dione;
3-Amino-8-chloro- | -cyclopropyl-6-fluoro-7-(3-hydroxyimino-
pyrrolidin-1-yl)-1 H/-quinazoline-2,4-dionc;
3-Amino-7-[trans-3-amino-4-trifluoromethylpyrrolidin-1-yl]-8-
chlorv-1-cyclopropyl-6-fluoro- 1 H-quinazolinc-2.4-dionc;
3-Amino-8-chloro-1-cyclopropyl-6-Muoro-7-|(R)-3-(S)- 1-
methylaminocthyl)pyrrolidin-1-yl}- 1 H-quinazoline-2,4-dionc;
3-Amino-7-(trans-3-amino-4-phenylpyrrolidin-1-yl)-8-chloro-1-
cyclopropyl-6-fluoro-1//-q uilinzolinc-z,tl-dione;
3-Amino-7-[trans-3-amino-4-(4-hydroxyphenyl)pyrrolidin-1-yl]-8-
chloro-1-cyclopropyl-6-fluoro-1/H-quinazolinc-2.4-dione;
N-[1-(3-Amino-8—chloro-1 -cyclopropyl—ﬁ-ﬂuom;2.4-dioxo- 1,2,3,4-
tetmhydroquinazolin—?—yl)pyr;'olidin-3-ylmcﬂ:yl]mcﬂ:ancsulfonmnide;
3-Amino-7-(3-aminomethylpiperidin-1-yl)-8-chloro-1-cyclopropyl-
6-fluoro- 1 Fl-quinazoline-2 4-dionc;
3-Amino-8-chloro-1-cyclopropyl-6-fluoro-7-| 3(isopropylamino-
methyl)pyrrolidin-1-yl]-1/-quinazoline-2,4-dionc;
3-Amino-7-(3-nminom'clhyl pyrrolidin-i-yl)-6,8-dichloro-1-
cyclopropyl-1H-quinezolinc-2,4-dione;
N-[1-(3-Amino-8-chloro-1-cyclopropyl-6-fluoro-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)pyrrolidin-3-ylmethyl methanesul fonamide;
3-Amino-7-[(R)-3-(S)-(1-aminoethyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyl-1 li-quinazoline-2.4-dionc;
3-Amino-7-{(R)-3-(1-amino-1-methylethylypyrrolidin-1 -y1]-1-
cyclopropyl-6-fluoro-8-methyl-111-guinazoline-2.4-dione;
3-Amino-7-}3-(1-aminocthyl)-3-mcthoxypyrrolidin-1-ylj-1-
cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-2,4-dione;
3-Amino-7-[3-(1-aminocthyl)-3-fluoropyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;

A6
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3-Amino-7-(3-aminopyrrolidin- 1-yl)-t-cyclopropyl-6-lluoro-5-
methyi- | H-quinazoline-2,4-dionc;
3-Amino-7-[(R)-3-(8)-(1-aminocthyl)pyrrolidin-1-yi|-1-
cyclopropyl-6-{luoro-5-methyl- | H-quinazoline-2,4-dione;
3-Amino-7-(3-aminomethyl-3-mcthoxymethylpyrrolidin-1-yl)-1-
cyclopropyl-6-{luoro-8-methy!- | H-quinazoline-2.4-dione;
3-Amino-7-(3-aminomethyl-3-Mluvromethyipyrrolidin-1-yl)-1-
cyclopropyl-6-iluoro-1H-quinazoline-2.4-dione;
3-Amino-7-(trans-3-aminomethyl-4-trifluoromethylpyrrolidin-1-
yl)-1-cyclopropyl-6-fluoro-8-mcthoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-[3-(1-aminoethyl)piperidin-1-yl}-1-cyclopropyl-6-
fluoro-8-methoxy- 1 H-quinazoline-2, 4-dionc;
3-Amino-7-[3-(aminoethyl)pipecridin-1-yl}- 1 <yclopropyl-6-{luoro-
8-mcthyl-1 H<quinazolinc-2.4-dionc;
3-Amino-7-[4-(1-aminoethyl)-3,3-dimethylpyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methoxy-1FH-quinazoline-2 4-dione;
3-Amino-7-|4-(1-aminocthyl}-3,3-dimethylpyrrolidin-1-yl]-1-
cyclopropyl-6-1luoro-R-incthyl-111-quinazoline-2,4-dione:
3-Amino-7-(3-amino-3-phenylpyrrolidin- 1 -yl)- 1 -cyclopropyl-6-
fluoro-8-methyl- 1li-quinazoline-2,4-dione;
3-Amino-7-[3-(1-aminocthyl)-4-methylpyrrolidin-1-yl|-1-
cyclopropyl—G—ﬂuoro—S-mclhyI-:l H-quinazoline-2,4-dione;
3-Amino-7-(3-am'inomc-lhyl-3-phcnylpyrrolidin—l -yl)-1-
cyclopropyl-6-fluoro-8-methyl-1 H-quinozoline-2 4-dionc;
3-Amino-7«7-aminomethyl-5-azaspiro[2,4 }hept-5-yl)-1-
cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-2 4-dione;
3-Amino-7«7-aminomethyl-5-azaspiro[2,4Jhept-5-yl)-] -
cyclopropyl-6-fluoro-8-mecthoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7-(3-aminomethyl-3-hydroxypyrrolidin-1-yl)-1 -
cyclopropyl-6-fluoro-8-methoxy-111-quinazoline-2 4-dione;
3-Amino-7-(3-aminomethylpiperidin- 1-yl)-1-cyclopropy!-6-fluoro-
8-methyl- | H-quinazoline-2,4-dione;
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3-Amino-7-(3-amino-4-methoxypyrrolidin- 1 -yl)-1-cyclopropy!-6-
Nuoro-8-methyl-111-quinazoline-2,4-dione;
3-Amino-7-(3-amino-4-mcthoxypyrrolidin-1-yl)- 1 -cyclopropyl-6-
fluoro-8-methoxy- ! H-quinazoline-2,4-dionc;
3-Amino-7-(3-amino-<4-fluoropyrrolidin-1-yl)-1-cyclopropyl-6-
fluoro-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-(3-aminomethyl-3-methylpyrrolidin-1-yl)-1 -
cyclopropyl-6-luoro-8-methyl- | H-quinazoline-2,4-dione;
3-Amino-7-[(R)-3 (~((S)-1-aminoethyl)pyrrolidin-1-yi}-1-
cyclopropyl-8-cthyl-6-{luoro-1 H<uinazoline-2,4-dione;
1-(3-Amino-1-cyciopropyl-6-fluoro-8-methoxy-2,4-dioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)pyrrolidine-3-carboxylic acid trifluoroacetate;
1(3-Amino-1 -cyclopropyl-é-ﬂuo.ro-8-melhyl-2,4-d ioxo-1,2,3,4-
tetrahydroquinazolin-7-yl)pyrrolidine-3-carboxylic acid trifluoroacetate;
3-Amino-7-(1 -an{inmhelhyl-B-aznbicycl0[3. 1.0]hex-3-yl)-1-
cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-2,4-dione;
3-Amino-7<(1-aminomethyl-3-azabicyclo[3.1.0]hex-3-yl)-1-
cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-2.4-dione;
3-Amino-7-[(S)-3(R)-1-aminoethyl)pyrrolidin-1-yl|-1-
cyclopropyl-6-fluoro-8-methoxy- 1 [-quinazoline-2,4-dione;
3-Amino-7-[(S)-3-((R)- | -aminoethyl)pyrrolidin-1-yl]-1 -
cyclopropyl-6-[luoro-8-methy!-1 H-guinazoline-2,4-dionc;
3-Amino- | -cyclopropyl-6-fluoro-8-methyl-7-(octahydropyrrolo
[3,4-b]pyridin-6-yl)-1}i-guinazoline-2,4-dione;
3-Amino-7-{trans-3-aminomethyl-4-methylpyrrolidin-1-yl)-8-
chloro-1-cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-{trans-3-aminomethyl-4-methylpyrrolidin-1-yl)-1-
cyclopropy!-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7<{trans-3-aminomethyl-4-methylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-2,4-dione;
3-Amino-7-(trans-3-amino-4-methylpyrrolidin-1-yl)-1-
cyclopropy!l-6-fluoro-8-methoxy- 1 H-quinazoline-2,4-dione;
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3-Amino-7<3-aminomcthylmorpholin-1-yl)-1-cyclopropyl-6-
fluorv-8-mcthoxy-1H-quinazolinc-2 ,4-dionc;

3-Amino-7-(3-aminomethylpipcridin-1-yl)- 1 -cyclopropyl-6-fluoro-
8-methoxy- 1 H-quinazolinc-2 .4-dione;

3-Amino-7-[3-(1-amincethyl)-4-methyipyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-2 4-dione;

3-Amino-7-(3-amino-3-phenylpyrrolidin- 1 -yl)-8-chloro-1-
cyclopropy!l-6-(luoro-1H-quinazoline-2 4-dionc;

3-Amino-7-(3-amino-3-methylpymrolidin-1-yl)-1-cyclopropyl-6-
fluoro-8-methyl-1 H-quinazoline-2,4-dione;

3-Amino-1-cyclopropyl-6-fluoro-8-mmethyl-7-pyrrolidin-1yl-1H-
quinazoline-2,4-dione;

3-Amino-I-cyclopropyl-6-lluoro-8-methoxy-7-pyrrolidin-1yl-1H-
quinazoline-2.4~dione:

3-Amino-1-cyclopropyl-6-ITuoro-7-[ 3-(1-hydroxy-1-mcthylethyl)-
pyrrolidin-1-yl]-8-methyl- | H-quinazoline-2,4-dionc;

3-Amino- ] -cyclopropyl-6-1luoro-7-] 3-(1-hydroxy- I -methylcthyl)-
pyrrolidin-1-yl]-8-mecthoxy- 1 H-quinazoline-2,4-dione;

3-Amino-1-cyclopropyl-6-fluoro-5-methyl-7-[(R)-3-((S)-1-
methylaminocthyl)pyrrolidin-1-y!]-1 H-quinazoline-2,4-dione;

(S)-1-[(R)}-1-(3-Amino-1-cyclopropyl-7-[3-(1-
cthylaminocthyl)pyrrolidin- 1 -yl)-6-fluoro-8-methoxy-1H-quinazoline-2,4-
dione;

3-Amino-]-cyclopropyl-7-[(R)-3<(S)-1-
ethylaminoethyl)pyrrolidin-1-yl}-6-Muoro-8-methyl- 1 H-quinazoline-2,4-
dione;

3-Amino-7-(6-amino-1-methyl-3-azabicyclo[3.2.0]hept-3-yi)-1-
cyclopropyl-G—l'luoro-s-melho:;:y-l H-quinazoline-2.4-dione;

3-Amino-7-(4-aminomethylpiperidin-1-yl)-1-cyclopropyl-6-fluoro-
8-methoxy-1 H-quinazolirﬂ*.-ZA—dione;

3-Amino-7-(3-aminomethylazetidin-1-yl)-1-cyclopropyl-6-fluoro-

8-methoxy-1H-quinazoline-2.4-dionc;
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cis-3-Amino-7-(3-aminomethyl-4-fluocropymrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methoxy- 111-quinazolinc-2,4-dionc;
trans-3-Amino-7-(3-aminomethyl-4-fluoropyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2 4-dione;
3-Amino-7-(1-amino-5-azaspiro{2.4]hept-5-yl)-1 cyclopropyl-6-
luoro-8-methoxy-1H-quinazoline-2 4=dlione;
3-Amino-7-(3-aminomethylociahydroisoindol-2-yl)-1-cyclopropyl-
6-fluoro-8-methoxy- 1 H-quinazoline-2,4-dionc;
3-Ainino-7-(3-aminomethyloctahydroisoindol-2-yl)- 1 -cyclopropyl-
6-fluoro-8-methyl-1 H-quinazoline-2,4-dione;
3-Amino-7-[(R)-3<((S)-1-aminocthylpyrrolidin-1-yl}]-1-
cyclopropyl-6-flucro-8-methoxy-1H~quinazoline-2,4-dione;
3-Amino-7—(6-amin-o-3-azabicyclo[3.l .0)hex-3-yl)-1-cyclopropyl-
6-Nuoro-8-methyl-111-quinazoline-2.4-dione;
3-Amino-7-[3-(1-amino- Il -methylethyl)pyrrolidin-1-yl]-1 -
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-1 -cycloprtlapyl-ﬁ- fluoro-7-[3(isopropylaminomethyl)
pyrrolidin-1-y!]-8-methoxy- | H-quinuzoline-2,4-dionc;
3-Amino-1-cyclopropyl-6-fluoro-8-methoxy-7-[(4aS,7aS)-
octabydropyrrolo[3,4-b]pyridin-6-yl-1 H-quinazoline-2,4-dionc;
3-Amino-7-{3-amino-4-flucromethylpyrrolidin-1-yl)-1-
cyclopropyl-6-{lucro-8-methoxy-1 H-quinazoline-2,4-dione;
3-Amino-7-(3-aminomethyl-3-methylpyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-8-methoxy-1 H-quinazoline-2,4-dione;
3-Amino-7-(4-aminopiperidin-1-yl)-1-cyclopropyl-6-fluoro-8-
methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-(3-aminopiperidin- 1-yl)-1-cyclopropyl-6-fluoro-8-
methoxy-1 H-quinnzoline-Z,t'l-d ione;
3-Amino-1-cyclopropy!-6-fluoro-8-methoxy-7-[(R)-3-((S)-1-
methylaminoethyl)pyrrolidin-1-yl]-1/-quinazoline-2,4-dione;
3-Amino-7-(3-aminoazetidin-1-yl)-1-cyclopropyl-6-fluoro-8-
methoxy-1H-quinazoline-2,4-dione;



10

15

20

25

30

-262-

3-Amino-7-]{3R.48)-3-((S)-1-aminocthyl}-4-lluoropyrrolidin-| -
yl]-1-cyclopropyl-6-fluoro-B-mcethyl- | H-quinazoline-2,4-dionc;

3-Amino-7-[(3R.48)-3-((S)- | -aminoethyl)-4-fluoropyrrolidin-1-
yl]-1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-[(3R.4R)-3-(R)- 1 -aminoethyl)-4-fluoropyrrolidin-1-yl]-
1 cyclopropyl-6-fluoro-8-methyl- 1 | i-quinazoline-2,4-dione;

3-Amino-7-[(3R 4R)-3-((R)-1-aminoethyl)-4-flucropyrrolidin-1 -
yl]-1-cyclopropyl-8-methyl-1 H-quinazoline-2,4-dione;

3-Amino-7-[(3R,45)-3-(- |-amino- 1 -methylethyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

3-Amino-7-[(3R48)-3-(-1-amino-1-methylethyl)-4-
fluoropyrrolidin-1-yl]-1 -c);clopmpyl-s-melhyl- 1H-quinazolinc-2,4-dione;

3-Amino-7-[(3R,4R)-3-(-1-amino-1-methylethyl)-4-
Nluoropyrmrulidin-1-yl]-1-cyclopropyl-6-fluoro-8-methyl- | H-quinazoline-
2 4-dione;

3-Amino-7-[(3R,4R)-3-(-1-amino-1-methylcthyl)-4-
fluoropyrrolidin-1-yl}-1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-[(3R,4S)-3-((R)- 1 -aumino-2-methoxyethyl)-4-
fluoropyrrolidin- 1-y1]-1-cyclopropyl-6-fuoro-8-methyl- 1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3R.4S)-3 ~((R)-1-amino-2-methoxyethyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-8-methyl-1 H-quinazoline-2,4-dione;

3-Amino-7-](3R,4R)-3-((S)-1-amino-2-methoxyethyl)-4-
fluoropymolidin- 1 -yl]- 1 -cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,4R)-3-{(8)-1-amino-2-methoxyethyl)-4-
fluoropyrrolidin-1-yl]-1 -cyc;.lopropyl-s-mclhyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-{(3R,48)-3«((R)-1-amino-2-methoxyethyl)-4-
methylpyrrolidin- 1-y!]-1-cyclopropyl-6-fluoro-8-methy!-1 H-quinazoline-
2,4-dione;
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3-Amino-7-|(3R,48)-3-((R)-1-amino-2-methoxyethyl)-4-
methylpyrrolidin-1-yl}-1-cyclopropy!-8-methyl- 1 H-quinazoline-2 4-dionc;

3-Amino-7-[(3R.4R)-3-((S)-1-umino-2-methoxycthyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-flucro-8-methyl-1H-quinazoline-
2 4-dione;

3-Amino-7-|(3R,4R)-3+((S)-1-amino-2-methoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-[(R)-4-((R)-1-amino-2-methoxyethyl)-3,3-
dimethylpyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methyl-1H-
quinazoline-2,4-dione;

3-Amino-7-[(R)-4-(R)-1-amino-2-mcthoxyethyi)-3,3-
dimethylpyrrolidin-1-yl}-1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-
dionc;

3-Amino-7-[(R)-4~((S)-1-amino-2-methoxyethyl)-3,3-
dimethylpyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methyl-1H-
quinazolinc-2,4-dione;

3-Amino-7-[(R)-4-(S)- 1-amino-2-methoxyethyl)-3,3-
dimethylpymolidin-1-yl]-1 -cyclopropyl-8-methyl- 1 H-quinazoline-2 4-
dione;

3-Amino-7-[(R)-3-((R)-1-amino-2-phenoxyethyl)pymolidin-1-yl]-
1-cyclopropyl-6-fluoro-8-methyl- 1 H-quinazolinc-2,4-dione;

3-Amino-7-[(R)-3-(R)-1-amino-2-phenoxyethyl)pymolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-quinazoline-2,4-dione;

3-Amino-7-[(3R,48)-3-((R)-1-amino-2-phenoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-
2,4dione;

3-Amino-7-[(3R,48)-3-((R)-1-amino-2-phenoxyethyl)-4-
methylpymolidin-1-yl}-1-cyclopropyl-8-methyl-1H-quinazoline-2,4-dione;

3-Amino-7-[(3R4S)-3«((R)-1-amino-2-phenoxyethyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-
2,4-dione;
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3-Amino-7-](3R,48)-3-((R)- 1 -amino-2-phenoxyethyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-{(R)-3«(S)-1-amino-2-phenoxycthyl)pyrrolidin-1-yl}-
1-cyclopropyl-6-fluoro-8-mcthyl- | H-quinazolinc-2.4-dione;

3-Amino-7-[(R)-3-((S)-1-amino-2-phenoxyethyl)pyrrolidin-1-yI]-
1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dionc;

3-Amino-7-[(3R,48)-3-((S)-1-umino-2-phenoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,4S)-3«{(S)-1-amino-2-phenoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropy!-8-methyl-1 H-quinazoline-2,4-dionc;

3-Amino-7-[(3R,4S)-3-((S)-1-amino-2-phenoxyethyl}-4- .
{luoropyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-mcthyl-1 H-quinazoline-
2,4-dione;

3-Amino-7-|(3R,4S)-3-((8)-1-amino-2-phenoxyethyl)-4-
fluoropyrrolidin-1-yl]-1 -cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-[(R)4-((R)- 1-amino-2-pherioxyethyl)-3,3-
dimethylpyrrolidin-1-yi]-1-cyclopropyl-6-fluoro-B-methyl-1H-
quinazoline-2,4-dione;

3-Amino-7-{(R)-4-((R)-1-amino-2-phenoxyethyl)-3,3-
dimethyipyrrolidin-1-yl]-1-cyclopropyl-8-methyi- 1 H-quinazoline-2,4-
dione;

3-Amino-7-[(R)-4-((S)- t -amino-2-phenoxyethyl)-3,3-
dimethylpyrrolidin- 1-yl}-1-cyclopropyl-6-fluore-8-methyl-1 H-
quinazoline-2,4-dione;

3-Amino-7-[(R)-4-((S)-1-amino-2-phenoxyethyl)-3,3-
dimethylpyrrolidin-1-yi}-1-¢yclopropyl-8-methyl-1H-quinazoline-2,4-
dione;

3-Amino-7-[(R)-3-((S)-1-amino-2-ethoxyethyl)pyrrolidin-1-yi}-1-
cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-{(R)-3-((S)- 1-amino-2-ethoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1 H-quinazoline-2,4-dionc;
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3-Amino-7-|(R)-3-((R)-1-amino-2-ethoxyethyl)pyrrolidin- 1-yl}-1-
cyclopropyl-6-fluoro-8-inethy!- 1 H-quinazoline-2 ,4-dione;

3-Amino-7-[(R)-3-((R)-1-amino-2-ethoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methyi- | H<juinazoline-2,4-dione;

3-Amino-7-[(3R,4S)-3-((R)-1-amino-2-ethoxycthyl)-4-
methylpyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-
2.4-dionc;

3-Amino-7-{(3R,4S)-3-((R)-1-amino-2-ethoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methy}- 1 H-quinazoline-2,4-dionc;

3-Amino-7-[(3R,48)-3-((R)-1-amino-2-ethoxyethyl)-4-
fluoropyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,45)-3-((R)-1-amino-2-cthoxyethyl)-4-
fluoropyrrolidin-1-yl)-1-<cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-[(R)-4-((R)-1-amnino-2-ethoxyethyl)-3,3-
dimethylpyrrolidin- 1-y!]-1-cyclopropyl-6-fluoro-8-methyl- 1 H-~
quinazoline-2,4-dione; .

3-Amino-7-(R)4-((R)-1-amino-2-ethoxyethyl)-3,3-
dimethylpyrrolidin-1-yl]-1-cy¢lopropyl-8-methyl-1H-quinazoline-2 4-
dione;

3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-ethoxyethyl)-4-
methylpymolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-
2,4-Jione; '

3-Amino-7-[(3R,4R)-3-((S)- | -aminv-2-ethoxyethyl)-4-
methylpyrmrolidin-1-yl}-1 -cyclc;propyl-s-methyl- 1 H-quinazoline-2,4-dione;

3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-ethoxyethyl)-4-
fluoropyrrolidin-1-yl]-1 -cyclop'ropyl-6-l'luoro-8-methyl- 1 H-quinazoline-
2,4'-dione;

3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-ethoxyethyl)-4-
fucropyrrolidin-1-y1}-1-cyclopropyl-8-methyl-1 H-quinazoline-2,4-dione;

3-Amino-7-[(R)-3-((S)-1-amino-3-methoxypropyl)pyrrolidin-1-yl)-
1-cyclopropyl-6-fluoro-8-methyl- 1 H-quinazoline-2,4-dione;
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3-Amino-7-[{R)-3-((S)-l-amino-3-methoxypropyl)pyrrolidin-1-yl)-
1-cyclopropyl-8-methyl-1 H-quinnzolinc-2,4-dione;

3-Amino-7-[(3R,48)-3-((S)- -amino-3-methoxypropyl)}-4-
methyipyrrolidin-1-yl]-l-cyclopropyl-6-fluoro-8-methyl- | H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,48)-3-((S)- | -amino-3-mecthoxypropyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methyl- 1H-quinazoline-2 4-dione;

3-Amino-7-[(3R.48)-3-((S)- | -amino-3-methoxypropyl)-4-
fluoropyrrolidin-1-yl]- | -cyclopropy!-6-fluoro-8-methyl-1H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,4S)-3-((S)-1-amino-3-methoxypropyl)-4-
fluoropyrrolidin-1-yij-1-cyclopropyl-8-methyl- 1 H-quinazolinc-2,4-dione;

3-Amino-7-}(R)-3<{(R)- [ -amino-3-methoxypropyl)pyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methyl- 1 H-quinazolinc-2,4-dionc;

3-Amino-7-[(R)-34{(R)-1-amino-3-methoxypropyl)pyrrolidin-1-
yl]-1-cyclopropyl-8-methyl-1 H-quinazoline-2,4-dione;

3-Amino-7-[(3 R.4Rj-3-((R)— | -umino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-{luoro-8-methyl- 1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,4R)-3-((R)- 1 -amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methyl- | H-quinazoline-2,4-dione;

3-Amino-7-[(3R,4R)-3-((R)-1-amino-3-mcthoxypropyl)-4-
{luoropyrrolidin-1-yl}- 1-cyclopropyl-6-fluoro-8-methyl-1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3 R.4R}5-((R)- 1-amino-3-methoxypropyl)»4-
fluoropyrrolidin- 1-yl]-1-cyclopropyl-8-methyl- 1 H-quinazoline-2,4-dione;

{{R)~2-Amino-2-[(R)-1-(3-amino-1-cyclopropyl-6-fluoro-8-
methyl-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-
yljethyl}urea;

{{R)-2-Amino-2-|(R})-1-(3-amino-1-cyclopropyl-8-methyl-2,4-
dioxo-1,2,3,4-tetrahydroquinuzolin-7-yl)pyrrolidin-3-yl]ethyl }urea;
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{(S)-2-Amino-2-[(R)-1-(3-amino- 1 -cyclopropyl-6-fluoro-8-
methyl-2,4-dioxo-1,2,3.4-tetmhydroquinazolin-7-yl)pyrrolidin-3-
yl]ethyl}urea; )

{(S)-2-Amino-2-[(R)-1-(3-amino-1-cyclopropyl-8-methyl-2,4-
dioxo-1,2,3 4-tetrahydroquinazolin-7-yl)pymrolidin-3-yl|ethyl } urea;

{(R)-2-Amino-2-[(3R,4S)-1-(3-amino- 1 -cyclopropyl-6-fluoro-8-
methyl-2,4-dioxo-1,2,3 4-tetrahydroquinazolin-7-yl)}-4-methylpyrrolidin-3-
yl]ethyl}urea;

{(R)-2-Amino-2-|(3R,4S)-1-(3-amino-1-cyclopropyl-8-methy}-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-
yl]ethyl}ures;

{(S)-2-Amino-2-{(3R,4R)-1-(3-amino--cyclopropyl-6-{luoro-8-
methyl-2.4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-mcthylpyrrolidin-3-
yljethyl} urca;

{(S)-2-Amino-2-[(3R 4R)-1 (3-amino-1-cyclopropyl-8-methyl-2.4-
dioxo-1,2,3,4-tctrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-
yl]ethyl}urea; i

{2-Amino-2-[(1{(3-amino-1-cyclopropyl-6-fluoro-8-methyl-2 4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-fluoropyrrolidin-3-
yl]ethyl}urea;

{2-Amino-2-[(1-(3-amino- 1 -cyclopropyl-8-methyl-2 4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)-4-fluoropyrrolidin-3-yl]ethyl }urea;

{2-Amino-2-[(1-(3-amino-1-cyclopropy!-6-fluoro-8-methyl-2.4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4,4-dimethylpyrrolidin-3-
yljethyl}urca;

{2-Amino-2-[(1-(3-amino-1-cyclopropyl-8-methyl-2 4-dioxo-
1,2,3,4-tetrahydroquinazolin-7-yl)-4,4-dimethylpyrrolidin-3-yl]ethyl } urea;

3-Amino-7-[(3R,48)-3-((S)-1-aminocthyl)-4-fluoropyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methoxy- I H-quinazoline-2,4-dione;

3-Amino-7-[(3R,48)-3-((S)-1-aminoethyl)-4-fluoropyrrolidin-1-
yl}-1-cyclopropyl-8-methoxy- | H-quinazoline-2,4-dione;
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3-Amino-7-[(3R,4R)-3-(R)-1-aminocthyl)-4-Nuoropyrrolidin-1-yl]-
1-cyclopropyl-6-fluoro-8-methoxy-1H-quinazolinc-2,4-dione;

3-Amino-7-[(3R,4R)-3-((R)- 1-aminoethyl)-4-fluoropyrrolidin-1-
yl]-1-cyclopropyl-8-methoxy- | H-quinazoline-2.4-dione;

3-Amino-7-|(3R,48)-3-(-1-amino- 1-methylethyl)-4-
fluoropyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-
2.4-dione;

3-Amino-7-[(3R,4S)-3-(-1-amino- 1 -methyliethyl)-4-
fluoropyrrolidin-1-yl]- 1-cyclopropyl-8-methoxy- 1 H-quinazoline-2,4-
dione; '
3-Amino-7-{(3R,4R)-3-(-1-amino-1-methylethyl)-4-
fluoropyrrolidin-1-yl]-1 -c::yclopropyl-ﬁ-ﬂuoro-s-melhoxy-1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,4R)-3-(-1-amino-1-methylethyl)-4-
fluoropyrrolidin- 1-yl]-1-cyclopropyl-8-methoxy- 1 H-quinazoline-2,4-
dione; l

3-Amino-7-[(3R,4S)-3{(R)-1-amino-2-methoxyethyl)4-
fluoropyrrolidin-1-yi)-1-cyclopropyl-6-fluoro-8-methoxy- ! H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,48)-3-((R)-1-amino-2-methoxycthyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-8-methoxy- | H-quinazoline-2 4-
dione;

3-Amino-7-[(3 R,4ER)-3 <(S)-1-amino-2-methoxycthyl)-4-
fluoropyrrolidin-1-yI}-1-cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-
2.4-dione; :

3-Amino-7-{(3R,4R)-3«(S)-1-amino-2-methoxyethyl)}4-
fluoropyrrolidin-1-yl|-1-cyclopropyl-8-methoxy-1H-quinazoline-2,4-
dione;

3-Amino-7-[(3R,45)-3-((R)-1-amino-2-methoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methoxy- 1 H-

quinazoline-2,4-dione;
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3-Amino-7-[(3R,48)-3-((R)-1-amino-2-methoxyethyl)-4-
methylpyrrolidin-1-yl}-1-cyclopropyl-8-methoxy-1H-quinazoline-2 .4~
dione;

3-Amino-7-|(3R,4R)-3-((S)- 1 -amino-2-methoxyethyl)-4-
mcthylpyrrolidin- -yl ]- 1 -cyclopropyi-6-fluoro-8-mcthoxy-11-
quinazolinc-2,4-dionc;

3-Amino-7-[(3R,4R)-3«((S)- 1 -amino-2-mcthoxycthyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methoxy-1 H-quinazoline-2,4-
dione;

3-Amino—7-[(R)—3-((R)—l-nmino-2-melhoxyelhyl)-3,3-
dimethylpyrrolidin-1-yl}- 1-cyclopropyl-6-{luoro-8-methoxy- 1 H-
quinazoline-2,4-dione;

3-Amino-7-[(R)4-(R)-1-amino-2-methoxyethyl)-3,3-
dimethylpyrrolidin- 1 -yl]-1-cyclopropyl-8-methoxy-1 H-quinazoline-2,4-
dione;

3-Amino-7-[(R)-4-((S)-1-amino-2-methoxyethyl)-3,3-
dimethylpyrrolidin-1-yI]-1-cyclopropyl-6-fluoro-8-methoxy- | H-
quinazoline-2 4-dione;

3-Amino-7-[(R)-4-(S)- 1 -amino-2-methoxycthyl)-3,3-
dimethylpyrrolidin-1-yl]-1-cyclopropyl-8-methoxy-1 H-quinazoline-2,4-

dionc;

3-Amino-7-{(R)-3-((R)-1-amino-2-phenoxyethyl)pyrrolidin-1-yl]-

I-cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;

3-Amino-7-[(R)-3-(R)-1-amino-2-phenoxyethyl)pyrrolidin-1-y!}-1-

cyclopropyl-8-methoxy-1H-quinazoline-2,4-dione;
3-Amino-7-[(3R,48)-3-((R)-1-amino-2-phenoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methoxy-1H-
quinazoline-2,4-dione;
3-Amino-7-[(3R,45)-3-((R)-1-amino-2-phenoxyethyl)4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methoxy-1H-quinazoline-2,4-

dione;

6
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3-Amino-7-{(3R,4S)-3-((R)-1-amino-2-phenoxyethyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-
2,4-dione;

3-Amino-7-|(3R,4S)-3-((R)-1-amino-2-phenoxyethyl)-4-
fluoropyrrolidin- 1-yl]-1-cyclopropyl-8-methoxy-1 H-quinazoline-2,4-
dione;

3-Amino-7-[(R)-3{(S)- | -amino-2-phenoxyethyl)pyrrolidin-1-ylj-
Icyclopropyl-6-flucro-8-methoxy-1 H-quinazoline-2,4-dione:

3-Amino-7-[(R)-3-((S)-1-amino-2-phenoxyethyl)pymolidin-1-yl}-
I-cyclopropyl-8-methoxy-1 H-quinazoline-2,4-dione;

3-Amino-7-[(3R,4S5)-3-((S)- 1 -amino-2-phenoxyethyl)-4-
methylpyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1H-
quinazoline-2,4-dione;

3-Amino-7-[(3R,4S)-3-((S)-1-amino-2-phenoxyethyl)-4-
methylpyrrolidin-i-yl]- 1 -cyclopropyl-8-methoxy-1H-quinazoline-2,4-
dione;

3-Amino-7-[(3R,48)-3<((S)-1-amino-2-phenoxyethyl)-4-
fluoropyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,48)-3-((S)- | -amino-2-phenoxycthy!)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-8-methoxy- 1 H-quinazoline-2 4-
dione; '

3-Amino-7-[(R)-4-((R)-1-amino-2-phenoxyethyl)-3,3-
dimethylpyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methooxy-1H--
quinazoline-2,4-dione;

3-Amino-7-{(R)-4-((R)-1-amino-2-phenoxyethyl)-3,3-
dimethylpyrrolidin-1-yl]-1-cyclopropyl-8-methoxy-1H-quinazoline-2,4-
dione;

3-Amino-7-[(R)-4-((S)-1-amino-2-phenoxyethyl)-3,3-
dimethylpyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1H-
quinazoline-2,4-dione;
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3-Amino-7-{(R)-4-((S)-1-amino-2-phenoxyethyl)-3,3-
dimethylpyrrolidin-1-yl}- 1-cyclopropyl-8-methoxy-1 H-quinazoline-2 4-
dione;

3-Amino-7-[(R)-3-((S)-1-umino-2-ethoxycthyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-{luoro-8-methoxy-1 H-quinazoline-2,4-dione;

3-Amino-7-|(R)-3-((S)-1-amino-2-ethoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methoxy-1 H-quinazoline-2,4-dione;

3-Amino-7-[(R)-3-((R)- 1-amino-2-ethoxyethyl)pyrrolidin- 1-yl]-1-
cyclopropyl-6-fluoro-8-methoxy-1H-quinazoline-2,4-dione;

3-Amino-7-[(R)-3-((R)-1-amino-2-ethoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-inethoxy-1H-quinazoline-2,4-dione;

3-Amino-7-[(3R.48)-3-((R)-1-amino-2-cthoxyethyl)<4-
methylpyrrolidin-1-yl}- 1-cyclopropyl-6-fluoro-8-methoxy-11-
quinazoline-2,4-dione;

3-Amino-7-[(3R,4S)-3-((R)- 1 -amino-2-ethoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-methoxy-1 H-quinazoline-2,4-
dione; " :
3-Amino-7-[(3R,4S)-3-((R)-1-amino-2-ethoxyethyl)-4-
fluoropyrrolidin- 1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1 H-quinazoline-
2.4-dione;

3-Amino-7-{(3R,4S)-3-((R)-1-amino-2-ethoxyethyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropyl-8-methoxy-1 H-quinazoline-2,4- .
dione;

3-Amino-7-[(R)-4-((R)-1-amino-2-ethoxyethyl)-3,3-
dimethylpyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1H-
quinazoline-2,4-dione;

3-Amino-7-{(R)-4<(R)-1 -amino-2-ethoxyethy})-3,3-
dimethylpyrrolidin-1-yl]-1-cyclopropyl-8-methooxy- 1 H-quinazoline-2,4-
dione;

3-Amino-7-[(3R,4R)-3-((S)- 1 -amino-2-ethoxyethy!)}4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methoxy-1H-

quinazoline-2,4-dione;

PA
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3-Amino-7-[(3R,4R)-3-((S)-1-amino-2-ethoxyethyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-8-mcthoxy-111-quinazoline-2,4-
dione;

3-Amino-7-[(3R,4R)-3-((S)-] -amino-2-ethoxyethyl)-4-
fluoropyrrolidin-1-yl]- 1 -cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-
2,4-dione;

3-Amino-7-|(3R.4R)-3-((S)- 1 -amino-2-ethoxyethyl)-4-
{luoropyrrolidin-1-yI]-1 -cyclopropyl-8-methoxy-11{<quinazoline-2.4-
dione;

3-Amino-7-[(R)-3-((S)-1-amino-3-methoxypropyl)pyrrolidin-1-yi]-
1-cyclopropyl-6-fluoro-8-methoxy- 1 H-quinazoline-2,4-dione;

3-Amino-7-[(R)-3-((S)-1-amino-3-methoxypropyl)pyrrolidin-1-y1]-
1-cyclopropyl-8-methoxy-1H-quinazoline-2,4-dione;

3-Amino-7-[(3R.4S)-3~((8)-1-amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl]-1<cyclopropyl-6-fluoro-8-methoxy-1H-
quinazoline-2,4-dione;

3-Amino-7-[(3R,4S)-3-((S)-1-amino-3-inethoxypropyl)-4-
methylpymrolidin-1-ylj- 1-cyclopropyl-8-methoxy- 1 H-quinuzoline-2,4-
dione;

3-Amino-7-[(3R,48)-3-((S)- 1-amino-3-methoxypropyl)-4-
fluoropyrrolidin-1-yl}-1-cyclopropyl-6-fluoro-8-methoxy-1 H-quinazoline-
2,4-dione;

3-Amino-7-[(3R,48)-3-((S)-1-amino-3-methoxypropyl )}-4-
fluoropyrrolidin-1-y1}-1-cyclopropy!-8-methoxy-1H-quinazoline-2,4-
dione;

3-Amino-7-[(R)-3-((R)-1-amino-3-methoxypropyl)pyrrolidin-1-
yi}-1-cyclopropyl-6-ltuoro-8-methoxy- 1 H-quinazoline-2,4-dionc; -

3-Amino-7-[(R)-3-((R)-1-amino-3-methoxypropyl)pyrrolidin-1-
yi]-1-cyclopropyi-8-methoxy-1H-quinazoline-2,4-dione;

3-Amino-7-[(3R,4R)-3-((R)- 1-amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl]-1-cyclopropyl-6-fluoro-8-methoxy-1H-

quinazoline-2,4-dione;

3\
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3-Amino-7-[(3R,4R)-3-((R)-1-amino-3-methoxypropyl)-4-
methylpyrrolidin-1-yl}-1<yclopropyl-8-methoxy- 1 Hjuinazoline-2,4-
dione; )

3-Amino-7-[(3R,4R)-3-((R)-1-amino-3-methoxypropyl)-4-
fluoropyrrolidin-1-yl]-1-cyclopropy!-6-fluoro-8-methoxy- | H-quinazoline-
2,4-dione;

-Amino-7-[(3R,4R)-3-((R)-1-amino-3-methoxypropyl)-4-
fluoropyrrolidin- 1-yl]}-1-cyclopropyl-8-methoxy- 1 l-quinazoline-2.4-
dione;

{(R)-2-Amino-2-[(R)-1-(3-amino-1-cyclopropyl-6-fluoro-8-
methoxy-2,4-dioxo-1,2,3 4-tetrahydroquinazolin-7-yl)pyrrolidin-3-
yl]ethyl}urea;

{(R)-2-Amino-2-[(R)-1~(3-aminc- 1-cyclopropyl-8-methoxy-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pyrrolidin-3-yl]ethyl } urea;

{(S)-2-Amino-2-[(R)-1-(3-amino- 1 -cyclopropyl-6-luoro-8-
methoxy-2,4-dioxo-1 ,2,3,4-iet.rahydroquinazol in-7-yl)pyrrolidin-3-
yl]ethyl}urea; )

{(S)-2-Amino-2-[(R)-1-(3-amino-1-cyclopropyi-8-methoxy-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)pymolidin-3-yl]ethyl }urea;

{(R)-2-Amino-2-[(3R,4S})-1-(3-amino- 1-cyclopropyl-6-fluoro-8-
methoxy-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-
3-ylJethyl}ures; '

{(R)-2-Amino-2-[(3R,4S)-1-(3-amino-1-cyclopropyl-8-methoxy-
2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-
yl]ethyl }urea;

{(S)-2-Amino-2-[(3R.4R)-1-(3-amino- 1 cyclopropyl-6-fluoro-8-
methoxy-2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-
3-yl]ethyl}urea;

{(5)-2-Amino-2-[(3R,4R)-1-(3-amino-1-cyclopropyl-8-methoxy-
2,4-dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)-4-methylpyrrolidin-3-
yl]ethyl}urea;
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{2-Amino-2-{(1-(3-amino- I -cyclopropyl-6-fluoro-8-methoxy-2 4-
dioxo-1.2,3,4-tetrahydroquinazolin-7-yl)}-4-fluoropyrrolidin-3-
yl]ethyl}urea;

{2-Amino-2-[(1~(3-amino-1-cyclopropyl-8-methoxy-2,4-dioxo-
1,2,3 ,4—telrnhydroquinaz"olin-7-yl)-4-ﬂuoropyrrolidin-3-yl]cthyl }urea;

{2-Amino-2-[{1<3-amino-1-cyclopropyl-6-fluoro-8-methoxy-2,4-
dioxo-1,2,3,4-tetrahydroquinazolin-7-yl)4,4-dimethylpyrrolidin-3-
ylJethyl} urca;

{2-Amino-2-[(]1-(3-amino-1-cyclopropyl-8-methoxy-2,4-dioxo-
1,2,3,4-1ctrahydroquinazolin-7-yl)-4.4-dimethylpyrrolidin-3-yl]ethyl }urea;

3-Amino-7-[3-(1-aminoethyl)4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;

3-Amino-7-[3-(1-amino-1-methylethyl)-4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxyecthyl)-4-fluoropyrrolidin-1-y1]-
1-cyclopropyl-8-methyl-1H-pyrido[4,3-d])pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxyethy!)-4-methylpymolidin-i -
yl]-1cyclopropyl-8-methyl-1H-pyrido{4,3-d]pyrimidine-2,4-dionc;
3-Amino-7-[4-(1-amino-2-methoxyethy!)-3,3-dimethylpyrrolidin-
1-yl]-1-cyclopropyl-8-methyl-1H{-pyrido[4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)-pyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)-4-methylpyrrolidin-1-yl}-
1-cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;
- 3-Amino-7-[3-(1-amino-2-phenoxycthyl)-4-fluoropyrmrolidin-1-yl]-
1-cyclopropyl-8-methyl-1H-pyrido|4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[4-(1-amino-2-phenoxyethyl)-3,3-dimcthylpyrrolidin-
1-yl]-1-cyclopropyl-8-methyi- 1 H-pyrido[4,3-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(]1-amino-2-ethoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dionc;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4-methylpyrrolidin-1-y1]-
1-cyclopropy!-8-methy!- 1 H-pyrido[4,3-d]pyrimidine-2,4-dione;
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3-Amino-7-[3-{1-amino-2-ethoxyethyl)}-4-fluoropyrrolidin-i-yl}-1-
cyclopropyl-8-methyl-1 H-pyrido[4,3-d]pyrimidine-2,4-dione;

3-Amino-7-[3-(1 -amino-2-ethoxyethy!)-4,4-dimethylpyrrolidin-1-
ylJ-1-cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;

3-Amino-7-{3-(1-amino-2-methoxypropyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido{4,3-d]pyrimidine-2,4-dione;

3-Amino-7-[3-(1-amino-2-methoxypropyl)-4-methylpyrrolidin-1-
yl}-1-cyclopropyl-8-methyl-1H-pyridof4.3-d]pyrimidine-2.4-dione;

3-Amino-7-[3-( ] -amino-2-methoxypropyl)-4-fluoropyrrolidin-1-
yl}-1-cyclopropyl-8-methyl-1H-pyrido[4,3-d]pyrimidine-2,4-dione;

{2-Amino-2-[1-(3-amino-1-cyclopropy!-8-methyl-2,4-dioxo-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)pyrrolidin-3-yl]ethylurea;

{2-Amino-2-[1-(3-amino- 1 -cycloprapyl-8-methyl-2.4-dioxo-
1,2,3,4-tetrahydropyrido[4,3-d]pyrimidin-7-yl)-4-methylpyrrolidin-3-
yl]ethylurea;

{2-Amino-2-{1-(3-amino-1-cyclopropyl-8-methyl-2,4-dioxo-
1,2,3,4-tetrahydropyrido|4,3-d}pyrimidin-7-yl)-4-lluoropyrrolidin-3-
ylJethylures;

{2-Amino-2-[1-(3-amino-1-cyclopropyl-8-methyl-2.4-dioxo-
1,2,3,4-tetrahydropyrido[4,3~d]pyrimidin-7-yl)-4,4-dimethylpyrrolidin-3-
YlJethylurea;

3-Amino-7-f3-(1-aminoethyl)-4-fluoropyrrolidin-1-yl}-1-
cyclopropyl-6-fluoro-8-methyl-1H-pyrido| 3,2-d]pyrimidine-2,4-dione;

3-Amino-7-[3-(1-aminoethyl}-4-fluoropyrrolidin-1-yl}-1- -
cyclopropyl-8-methyl-1 H-|.:y|:id013.2-d]pyrimidine—2.4—dione;

3-Amino-7-[3-(1-amino- |-methylethyl)-4-fluoropyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyi-1 H-pyrido{3,2-d]pyrimidine-2,4-dione;

3-Amino-7-[3-(1-amino-1-methylethyl)-4-fluoropyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;

3-Amino-7-[3-(i -l;mino-2-methoxyemyl)-4-ﬂuoropyrrolidin-l -yl]-
1-cyclopropyl-6-fluoro-8-methyl-1H-pyrido[3 2-dlpyrimidine-2,4-dione;
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3-Amino-7-[3-(1-amino-2-methoxyethyl}-4-fluoropyrrolidin-1-yl |-
1 -cyclopropyl-8-methyl-1H-pyrido[3,2-d}pyrimidine-2,4-dione;
3-Amino-7-{3-(1-amino-2-methoxycthyl)-4-methylpyrrolidin-1-
yl]-1-cyclopropyl-6-{luoro-8-methyl- 1 H-pyrido[3,2-d]pyrimidine-2.4-
dione;
3-Amino-7-[3-(1-amino-2-methoxyethyl)-4-methylpyrrolidin-1-
yi}-1-cyclopropyl-8-methyl-1H-pyridof3,2-d]pyrimidine-2,4-dione;
3-Arnino-7-[4-(1-amino-2-methoxyethyl)-3,3-dimethylpyrrolidin-
1-yl}-1-cyclopropyi-6-fluoro-8-methyl- 1 H-pyrido(3,2-d]pyrimidine-2 4-
dione; ’
3-Amino-7-[4-(1-amino-2-methoxyethyl)-3,3-dimethylpyrrolidin-
1-yl]-1-cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyi-6-fluoro-8-methyl- | H-pyrido[3,2-d] pyrimidine-2,4-dionc;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)pyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)-4-methylpyrmolidin-1-yl}-
1-cyclopropyi-6-fluoro-8-methyl-1H-pyrido[3,2-d|pyrimidinc-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)-4-methylpyrrolidin-1-yl]-
1-cyclopropy!-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1 -amino-2-phenoxyethyl)-4-fluoropymolidin-1-y]-
1-cyclopropyl-6-fluoro-8-methyl-1 H-pyrido[3,2-d)pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-phenoxyethyl)-4-fluoropyrrolidin-1-yl]-
I-cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2 4-dione;
3-Amino-7-[{4-(1-amino-2-phenoxyethyl)-3,3-dimethyipyrrolidin-
1-yl}-1-cyclopropyl-6-fluoro-8-methyl- | H-pyrido[3,2-d]pyrimidine-2,4-
dione; .
3-Amino-7-{4-( 1 -amino-2-phenoxyethyl)-3,3-dimethylpyrrolidin-
1-yl}-1-cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)pyrrolidin-1-ylj-1-
cyclopropyl-6-fluoro-8-methyl- | H-pyrido[3,2-d]pyrimidine-2,4-dione;
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3-Amino-7-[3-(l-umino-2-ethoxyethyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-111-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4-methylpyrrolidin-1-yl}-
1-cyclopropyl-6-fluoro-8-methyi-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-[3~(1-amino-2-ethoxyethyl)-4-methylpyrrolidin-1-yl}-
1-cyclopropyl-8-methyl-] H-pyrido[3.2-d]pyrimidine-2.4-dione;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4-tluoropyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyl-1 H-pyrido[3.2-d]pyrimidine-2,4-dione;
3-Awmino-7-[3-(] -amino-2-ethoxyethyl)}-4-fluoropyrrolidin-1-yl]-1-
cyclopropyl-8-methyl-1 H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-3-(1-amino-2-ethoxyethyl)-4,4-dimethylpyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-
dione;
3-Amino-7-[3-(1-amino-2-ethoxyethyl)-4,4-dimethylpyrrolidin-1-
yl]J-1-cyclopropyl-8-methyl- 1 H-pyrido[3,2-d)pyrimidine-2,4-dione;
3-Amino-7-[3-(1-amino-2-methoxypropyl)pyrrolidin-1-yl]-1-
cyclopropyl-6-fluoro-8-methyt-1H-pyrido[3,2-d)pyrimidine-2,4-dione;
3-Amino-7-{3-(1-amino-2-methoxypropyl)pyrrolidin-1-yl}-1-
cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
3-Amino-7-{3-(1-amino-2-methoxypropyl)-4-methyipyrrolidin-1-
yl]-1-cyclopropyl-6-fluoro-8-methyl-1 H-pyrido[3,2-d]pyrimidine-2,4-
dione;
3-Amino-7-[3-(1-amino-2-methoxypropyl)-4-methylpyrrolidin-1-
yl}-1-cyclopropy!-8-methyl-1H-pyrido[3,2-d}pyrimidine-2,4-dione;
3-Amino-7-{3-(1 -ami90-2-melhoxypropyl)—4—ﬂuor6pyrrol idin-1-
yl]-1-cyclopropyl-6-fluoro-8-methyl-1H-pyrido[3,2-d}pyrimidine-2,4-
dione;
3-Amino-7-[3-(1 -amino-2-methoxypropy!})-4-fluoropyrrolidin-i-
yl]-1-cyclopropyl-8-methyl-1H-pyrido[3,2-d]pyrimidine-2,4-dione;
{_2-Amino-2-[l-(3—amino-l-cyclopropyl-é-ﬂuoro-8-melhyl-2,4-
dioxo-1,2,3,4-tetrehydropyrido[3,2-d]pyrimidin-7-y!)pyrrolidin-3-
yl]ethylurea,

Y
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{2-Amino-2-] 1-(3-amino- 1 -cyclopropyl-8-mecthyl-2 4-dioxo-
1.2,3.4-tetrahydropyrido{3,2-d]pyrimidin-7-y{)pysrolidin-3-yl Jethylurea;

{2-Amino-2-[1-(3-amino- 1 -cyclopropyl-6-{luoro-8-methyl-2,4-
dioxo-1.2,3.4-letrahydropyrido[3,2-d|pyrimidin-7-yl)-<4-methylpyrrolidin-
3-yljcthylurea;

{2-Amino-2-{1-(3-amino-1-cyclopropyl-8-methyl-2,4-dioxo-
1,2,3,4-tctrahydropyrido[3,2-d]pyrimidin-7-yl)~4-mcthylpyrrolidin-3-
yllethylurea;

{2-Amino-2-{ 1-(3-amino-1-cyclopropyl-6-fiuoro-8-methyl-2 4-
dioxo-1.2,3,4-1etrahydropyrido[3,2-d]pyrimidin-7-yl)}-4-fluoropyrrolidin-
3-yl)ethylurca;

{2-Amino-2-[1-(3-amino-1-cyclopropyl-8-methyl-2,4-dioxo-
1,2,3,4-tetrahydropyrido[3,2-d]pyrimidin-7-yl)-4-fluoropyrrolidin-3-
yljethylurea;

{2-Amino-2-[1-(3-amino-1-cyclopropyl-6-fluoro-8-methyl-2,4-
dioxo-1.2,3,4-tetrahydropyrido[3,2-d]pyrimidin-7-yI)-4,4-
dimethylpyrrolidin-3-yljethylurea; :

{2-Amino-2-[1-(3-amino-1-cyclopropyl-8-methyl-2,4-dioxo-
1.2,3,4-tetrahydropyrido[3,2-d]pyrimidin-7-yl)-4,4-dimethylpyrrolidin-3-
yl]ethylurea;

3-Amino-7-(3-aminomethylphenyl)-8-chloro-1-cyclopropyl-6-
fluoro-1H-quinazoline-2,4-dione;

3-Amino-7-(3-aminomethylphenyl)-8-methyl-1-cyclopropyl-6-
fluoro-1H-quinazoline-2,4-dione; :

3-Amino-7-(3-aminomethylphenyl)-8-methoxy- 1-cyclopropyl-6-
fluoro-1H-quinazoline-2,4-dione;

3-Amino-7-(3-amino-methylphenyl)-s-chloro- 1-cyclopropyl-1H-
quinazoline-2,4-dionc; )

3-Amino-7-(3-aminomethylphenyl)-8-methyl-1-cyclopropyl-1H-
quinazol!ne—ZA—dione;

3-Amino-7-(3-aminomethylpheny)-8-methoxy-1-cyclopropyl-1H-
quinazoline-2,4-dione;
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3-Amino-7-(2-aminomethylthiazol-4-yi)-8-chloro-1-cyclopropyl-6-
fluoro-1 H-quinazoline-2,4-dione;
3-Amino-7-(2-aminomethylthiazol-4-yl)-8-methy!- 1 cyclopropyl-
6-fluoro-11H-quinazoline-2,4-dione;
3-Amino-7-(2-aminomethylthiazol-4-yl)-8-mcthoxy-1-
cyclopropyl-6-fluoro-1 H-quinazoline-2,4-dione;
3-Amino-7-(2-aminomethylthiazol-4-yl)-8—chloro- 1 -cyclopropyl-
1H-quinazoline-2 4-dione;
3-Amino-7-(2-wminomethylthiazol-4-yl)-8-methyl- 1 cyclopropyl-
1H-quinazoline-2 4-dione;
3-Amino-7-(2-aminomethylthiazol-4-y1)-8-methoxy-1-
cyclopropyl-1H-quinazoline-2,4-dionc;
. 3-Amino-7-[2-(]1-aminoethyl)thiazol-4-y[)-8-chloro- 1-cyclopropyl-
6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-[2-(1-aminocthyl)thiazol-4-yl)-8-methyl-1-
cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-[2-(1-aminocethyl)thiazol-4-yl)-8-methoxy-1-
cyclopropyl-6-fluoro- 1 H-quinazoline-2,4-dione;
3-Amino-7-[2-(1-aminoethyl)thiazol-4-yl)-8-chloro-1-cyclopropyl-
1H-quinazoline-2,4-dione;
3-Amino-7-[2-(1-aminoecthyl)thiazo!-4-y1)-8-methyl- -
cyclopropyl-1H-quinazoline-2 4-dione;
3-Amino-7-{2-(1-aminoethyl)thiazol-4-yl)-8-methoxy-1-
cyclopropyl-1H-quinazoline-2,4-dione;
3-Amino-7<(5-aminomethylthiophen-3-yl)-8-chioro-1-cyclopropyi-
6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7<5-aminomethylthiophen-3-yi)-8-methyl-1-
cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Minm7-(5-aminomel.hyllhiophen-3-yl)-s-melhoxy- 1-
cyclopropy!-6-{luoro-1H-quinazoline-2,4-dione;
3-Amino-7-(5-aminomethylthiophen-3-yl)-8-chloro-1-cyclopropyl-
1H-quinazoline-2,4-dione;

Xt
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3-Amino-7-(5-aminomethylthiophen-3-y[)-8-methyl-1-
cyclopropyl-111<uinazolinc-2,4-dionce;
3-Amino-7-(5-aminomethylihiophen-3-yl)-8-methoxy-1-
cyclopropyl-1H-quinazoline-2,4-dione;
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)-8-chloro-
1-cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)}-8-methyl-
1-cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)-8-
methoxy-1-cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)-8-chloro-
1-cyclopropyi-1 H~quinazoline-2,4-dione;
3-Amino-7-(4-aminomethyl-3,3-difluoropyrrolidin-1-yl)-8-methyi-
1-cyclopropyl-1H-quinazoline-2,4-dione
3-Amino-7-(4-aminomethyl-3,3dilluoropyrrolidin- 1 -y1)-8-
methoxy-1-cyclopropyl-1H-quinazoline-2,4-dione;
3-Amino-7<(4-(1-aminoethyl)-3,3-difluotropyrrolidin-1-y1)-8-
chloro-1-cyclopropyl-6-fluoro-1 H-quinazoline-2,4-dione;
3-Amino-7-(4-(1-aminoethyl)-3,3-difluoropyrrolidin-1-yl)-8-
methyl-1-cyclopropyl-6-fluoro- 1 H-quinazoline-2,4-dione;
3-Amino-7-(4-(1-aminoethyl)-3,3-difluoropyrrolidin-1-yl)-8-
methoxy-1-cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(4-(1-aminoethyl)-3,3-diflluoropyrrolidin-1-yl)-8-
chioro-1-cyclopropyl-1H-quinazoline-2,4-dione; .
3-Amino-7-(4-(1-aminoethyl)-3,3-difluoropyrrolidin-1-yl)-8-
methyl-1-cyclopropyl-1H-quinazolinc-2,4-dione;
3-Amino-7-(4-(1-aminoethyl)-3,3-difltuoropyrrolidin-1-yl1)-8-
methoxy- 1-cyclopropyl-1F-quinazoline-2,4-dione;
3-Amino-7-4-(1-amino-1-methylethyl)-3,3-difluoropyrrolidin-1-
yD-8-chloro-1-cyclopropyl-6-fluoro-1H-quinazoline-2,4-dione;
3-Amino-7-(4-(1-amino- 1 -methylethyl)-3,3-difluoropyrrolidin-1-
y1)-8-methy!-1-cyclopropyl-6-fluoro- 1 H~quinazoline-2,4-dione;
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3-Amino-7-(4-(1-amino-1-methylethyl)-3,3-difluoropyrrolidin-1-
yl)-8-methoxy-1-cyclopropyl-6-{luoro-1H-quinazoline-2,4-dione;
3-Amino-7-(4-(1-amino-1-methylethyl)-3,3-di{luoropyrrolidin-1-
yl)-8-chloro-1-cyclopropyl-1H-quinazoline-2,4-dione;
3-Amino-7-(4-(1-amino-1-methylethyl)-3 3-difluoropyrrolidin-1 -
yi)-8-methyl- I-cyclopropyl-1 H-quinazoline-2,4-dionc;
3-Amino-7-(4<(1-amino-1-methylethyl)-3,3-dilluoropyrrolidin-1-
yl)-8-methoxy-1-cyclopropyl- 1 H-quinazoline-2 4-dione;
3-Amino-7-(3-(1-aminocthyl)pyrrolidin-1-y!)-1-cyclopropyl-6-
fluoro-5,8-dimethyl-1H-quinazoline-2,4-dione;
3-Amino-7-(3-(1 -aminoethyl)pyrrolidin-1-yl)- 1 -cyclopropyl-5,8-
dimethyl-1H-quinazoline-2,4-dione;
3-Amino-7-(3-(1-aminocethyl)pyrrolidin-1-yI)-1-cyclopropyl-6-
fluoro-8-methoxy-5-methyl- 1 H-quinazoline-2,4-dione;
3-Amino-7+3-(1-aminoethyl)pyrrolidin-1-yl)-1-cyclopropyl-8-
methoxy-5-mcthyl-1 H-quinazoline-2,4-dione;
3,8-Diamino-7-|3-(1-aminoethyl)pyrrolidin-1-yl]-1-cyclopropyl-6-
fluoro-5-methyl-1H-quinazoline-2,4-dione; and
3,8-Diamino-7-{3-(1-aminoethyl)pyrrolidin-1-yl]}- 1-cyclopropyl-5-
methyl-1H-quinazoline-2;4-dione.

A pharmaceutical composition comprising a compound of Claim 1

admixed with a carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound of Claim 2

admixed with a carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound of Claim 3
admixed with a carrier, diluent, or excipient.

A pharnraceutical composition comprising a compound of Claim 4

edmixed with a carrier, diluent, or excipient.
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A pharmaceulical compasition comprising a compound of Claim 5

admixed with a carrier, dilucnt, or excipicnt.

A pharmaccultical composition comprising a compoeund of Claim 6

admixed with a carricr, diluent, or excipient.

A pharmaceutical composition comprising a compound of Claim 7

admixed with a carrier, diluent, or excipient.

A pharmaceutical composition comprising a compound of Claim 10

admixed with a carrier, diluent, or excipient.

A method of treating a bacterial infcetion in 0 mammal comprising
administering to the mammal an antibacterial effective amount of a

compound of Claim 1.

A mcthod of treating a bacterial infection in a mammal comprising
administering 10 the mammal an antibacterial efTective amount of a

compound of Claim 2.

A method of treating a bacterial infection in a mammal comprising
administering to the mammal an antibacterial effective amount of a

compound of Claim 3.

A method of treating a bacterial infection in a mammal comprising
administering to the mammal an antibaclerial effective amount of a

compound of €laim 4,

A method of treating a bacterial infection in a mammal comprising
administering to the mammal an antibacterial effective amount of a

compound of Claim 5.
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A method of treating a bacterial infection in 2 mammal comprising
administering 1o the mammal an antibactcrial efTective amount of a

compound of Claim 6.

A method of treating a bacterial infection in « mammal comprising
administering 1o the maimnmal an antibacterial eflective amount of a

compound of Claim 7.

A method of treating a bacterial infection in a mammal comprising
administering to the mammal an antibacterial effective amount of a

compound of Claim 10.

A method of inhibiting a wild-type mutant of DNA gyresc in a mammal
comprising administering to the mammal an effective amount of a

compound of Claim 1.

A method of inhibiting a quinolone resistant mutant of DNA gyrase in a
mammal comprising administering to the mammal an effective amount of

a compound of Claim 1.
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ABSTRACT

Antibacterial 3-uminoquinazolin-2,4-diones have the formula

Rs O H
RB'\JI/YLN’N\RS
R7)\|l(’ ,’/Ko
. Re R4
wherein:
5 R and R3 include alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclic,
and heteroaryl;

Rs, Rg, and Ry include H, alkyl, alkoxy, halo, NOj, CN, NHj, alkyl and
diatkylamino; -
R7 is hydrogen, alkyl, cycloalkyl, heterocyclic, fused heterocyclic, aryl
10 and [used aryl;

Jand K arc CorN;
and pharmaceutically acceptable salts thereof.
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