.

>

- ‘,., l INVENTOR (ES) Direccion: AstraZeneca R & D Boston, 35 Gatehouse Drive, YWaltham, Massachusetts 02451,

PETITORIO

\

AS: 104,859

I SUPERINTERGINGA D8 INCLSTRIA ¥ COME <510
p L]0
*;i {1 TH R IRV BRI
| No. 07-192923. -0G000-0000
Industria x Eﬂme Feio bacase QO0TLO0-0 GRG0 s Jen 2020 NUCCRIACICGNL
SUTER IN [EMNDEMN L._I ﬁ | LI r_m_ | L_N TEY s 2TH FASENATIOMNAL
I Awnt =) BERZER A0 Feilean, 205

FORMULARIC UNICO DE SOLICITUD DE PATENTE

P'ET ﬁ || a0 N H
I ENTRADA EN FASE NACIONAL e
1 . SOLICITUDDE:
I Patente de Invencion. [ ) Patente de Modelo de Utiidad.
””r’
<] capitulo 1. / | ] captuio .
2 Nombre: ASTRAZENECA AS IDENTIFICACION I
I SOLICITANTE | Direccibn: S-1-51 85 Sodertalie, Suedia cc. [0 NT [
{1} Nacicnalidad o Domicilic; Suecia
I Lugar de Constitucion: Suecia CE. [ Otro [ I
Teléfong: Fax: Cual

Nombre: JUAN PABLO CADENA SARMIENTG

E-mail MWamerg
I 3 =1 IDENTIFICACION I

REPRESENTANTE cC. X NT [
Q APODERADD Direccion: Cra. 7 No. 71-21 Tomme B — Piso 4, I
I Bogotd, Colombia. CE [} Owe [ ]
Teléfono; 744-2200 Fax; 742.2200 Cual
E-mail Nomero 80.410.337 TP 57492
4 Nomhre: Michelle LAMB, Peter MOHR, Bin WANG, Tao WANG, Dingwel YU.

72 US; Amay BioPhama Inc, 3200 Walnut Street, Boulder, Colorads 80301, US! Array BioPharma
Ing, 3200 Walnut Street, Boulder, Colorado 80301, US,; AstraZeneca R & [ Bosion, 35

Gatehouse Drive, Walham, Wassachusetts 02451, US, AstraZeneca R & D Boston, 35
Gatenouse Drive, Waltham, Massachusetts 02451, US {Respectivamente).

I Nacicnalidad o Domicilio: Estados Unidos de América (Res fvaments).

5 PCT (86}
Solicitud Intermacional No. PCT/GB2006/000513 Fecha _15-02-2006
Publicacion Intemacional No. WO 2006/087530 A1 Fecha _ 24-08-2006

6 Tiulo (54 _ DERIVADOS DE PIRAZOL UTILES EN EL_TRATAMIENTO Y PREVENCION DE
NEOPLASIAS MALIGNAS, PROCESQ PARA SU_PREPARACION Y CQMPOSICIONES

FARMACEUTICAS QUE LOS COMPRENDEN ___ _
7 Clasfficacion Internacional (51 _A G1 & 5° /)¢t AP Voo
T T -‘-{53} Pam{}ﬁge?r |[_3E'Fe¢ha-L o {3_1'}-Ni|mercr e Solicitud I

8 Prioridad US 16.02-2005 804653575
sl NO [ US 01-12-2005 807742138

9 Comprobante de pago No. ___07—54,101 Fecha _10-09-2007

fio, ver reverso de esta pagina.
I L W

Instructiones para el diligenciamiento del presente formula
I N I — —




WO 2006/087530 PCTIGBZ{I[IMI}[]HSI%

.58 -

Mét. | Producto NMR/MS Amina

Tz, 3H), 1.34-1.23 (m, 6H), MS:
Calculado; 401; Hailado: [M+H]"
402.

Método 8
(8)-N*-(5-Ciclopropil-1 H-pirazol-3-il)- N[ 1-(4-fluorofenilietil]pirimidin-
2.4.5-triamina

A una suspension de (S)-N'-(5-ciclopropii-1 H-pirazol-3-il)-N-[1-(4-
fluorofenil Jetil]-5-nitropirimidin-2 ,4-diamina (Método 9; 0.8 g, 2.0 mmol) ¥
polvo de zinc (0.7 g, 10.0 mmol) en MeOH:THF (1:1, 50 ml) se agrego
lentamente una solucion de NH;Cl saturado {10 ml) a 25 °C. Luego de 3
horas, la mezcla de reaccion se traté con solucion de NH;OA¢ acuoso
saturado (40 ml) v se dejd agitar durante 30 minutos. La reaccion se filtro
entonces a través de un tapén de celita con EtQAc (100 ml), y la capa
acuosa resultante se extrajo con EtOAc (2 x 100 m)), se seco, se filtrd, y se
concentré para producir ¢l compuesto del titulo (0.04 g, 5%). MS:
Calculado: 353; Hallado: [M+H]" 354,

Método 2
($)-N'-(5-Ciclopropil-1 H-pirazol-3-il}-A*-[ 1-{4-fluorofenil)etil]-5-

pitropirimidin-2,4-diamina

Una mezcia de  2-cloro-N-(S-ciclopropil-1H-pirazol-3-il)-5-
nitropirimidin-d4-amina (Método 76; 1.0 g, 3.6 mmol), (S)-1-(4-
fluorofenibietanamina (8.5 g, 3.0 mmol), ¥y DIEA (.6 g, 4.6 mmol) en »n-
BuQOH (15 ml) se agitd a 25 °C durante 1 hora y luego se concentro. El
aceite resultante se purificé por cromatografia en columna (DCM:MeOH =
50:1) para producir el compuesto del titulo (0.8 g, 60%). MS: Calculado:
383; Hallado: [M+H]" 384.

TG
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Método 10
($)-Etil 6-(5-ciclopropil-1 H-pirazoi-3-ilamino)-2-[ 1 -{4-fluorcfenil )

etilamino]-S-nitropirimidin-4-carboxilato

Una solucion de etil 2-cloro-6-(5-ciclopropil-1#-pirazol-3-ilaming)-
S-nitropirimidin-4-carboxilato (Método 11; 1.0 g, 2.8 mmol) y (5)-1-(4-
fluorofenil Jetanamina ($.43 g, 3.1 mmol) en EtOH (20 ml) se agito a 25 °C
durante 1 hora. La reacciéon se concentrd, se tratdé con agna (50 ml), se
extrajo con DCM (3 x 50 ml), se seco, se filird, y se concentro. El residuo
se purificd entonces por cromatografia en columna (DCM:MeOH = 50:1}
para producir el compuesto del titulo (0.7 g, 53%). MS: Calculado: 455,
Hallado:

Método 11

Etil 2-Cloro-6-(5-Ciclopropil- 1 H-pirazol-3-ilamino)-5-nitropirimidin-4-

carboxilato

A una solucion THF (20 ml) de etil 2,6-diclore-5-nitropirimidin-4-
carboxilato (1.0 g, 3.8¢ mmol) se agregd lentamente la S-ciclopropil-1H-
pirazol-3-amina {0.48g, 3.85 mmol) en THF (5 ml} a 0 °C. La reaccion se
agito a 0 °C durante 10 minutos, se traté con agua (50 ml), v luego se
extrajo con DCM (3 x 50 ml), se secd, se filtrd, v se concentrd para producir

el compuesio del titulo (1.2 g). MS: Calculade: 352; Hallado: [M+H]" 353.

Método 12

(S5)-N*-{5-Ciclopropil- 1 H-pirazol-3-il}-A°-[ 1 -(4-fuorofeniletil]-3-

nitropiridin-2.6-diamina

Una mezcla de  6-cloro-N-(5-ciclopropil-1A-pirazol-3-il)-3-
nitropiridin-2-amina {(Método 77; 0.30 g, 1.07 mmol), {5)-1-(4-fluoro-
fenil)etilamina {0.23 g, 1.61 mmol), ¥ DIEA (0.23 ml, 1.34 mmol}) en »-
BuQH (5 ml) se calentd en un tubo sellado a 165 °C durante 18 horas, El
disolvente se retird bajo presion reducida y el residuo se purificé por
cromatografia en columna (hexano:FtOAc = 1:1) para producir el

compuesto del titulo como un sélido amarillo (0.41 g, 99%). NMR (400

/f/
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MHz) 12.22 (s, 1H), 10.98 (s, 1H), 8.70 (d, J= 7.2 Hz, 1H), 8.10 (d, J= 9.2 <
Hz, 1H), 7.39 (m, 2H), 7.18 (m, 2H), 6.22 (d, J- 9.2 Hz, 1H), 6.17 (s, 1H),

5.27 (m, 1H), 1.89 (m, 1H), 1.52 {d, J = 6.4 Hz, 3H), 0.95 (m, 2H), 0.64 (m

2H). MS: Calculado: 382; Hallado: [M+H]' 383,

Métodos 13-15

Siguiendo un procedimiento similar al Método 12, se sintetizaron los
sighientes compuestos a partiv de 6-clorg-N-(5-ciclopropil-1H-pirazol-3-il)-

3-nitropiridin-2-amina (Métode 77) ¥ la amina aproptiada.

Mét, | Producto J NMR/MS Amina
13 N"-(4-Frorobencil)- | (400 MHz) 12.24 (5, 1H), 1098 (s, | {4-Niuorobencil) T
N2-(5-ciclopropil- 1H), 8.29 (br, 1H), 8.11 (4. J=9.2 | amina
1 H-pirazol-3-il)-3- Hz, 1H), 7.36 {m, 2H), 7.18 (m,
nitropitidin-2,6- 2H), 6.20 (d, J = 9.6 Hz, i1H), 6.19
diamina (s, 1H), 4.66 (d, ] = 5.2 Hz, 2H),

1.79 (m, 1H}, 0.86 {m, 2H), 0.435
{m, 2H). M§; Calculado: 368;
Hallado: [M+H]" 369

14 (R)-2-[6-(5- {400 MHz) 12.21 (s, 1H), 10.97 (s, | (R}-2-amino-2-
Ciclopropil-1H- 1H), 8.74 (d, ] = 7.6 Hz, 1H), 8.09 | (4-flucrofenil)
pirazol-3-ilamino}-3- | (d, J = 9.6 Hz, 1H), 7.38 (m, 2H}, | etanol
nitropiridin-2- 7.18 ({m, 2H), 6.31 (d, 1 = 9.2 Hz,
ilamino]-2-(4- 1HY, 6.20(s, 1H), 521 (d, )= 3.6

fluorofeniletanol Hz, 110), 5.09 (1, J = 5.2 Hz, 1H),
3.64-3.75 {m, 2H), 1.91 {m, 1H]),
0.98 {m, 2H), 0.66 (m, 2H). MS:
Calculado: 398; Hallade: [M+H]"

399,

15 2-[6-(5-Ciclopropil- | (400 MHz) 12.02 (s, 1H), 10.95 (s, | 2-amino-2-(4-
tH-pirazol-3- 1H), 8.07 (3,1 =92 Hz, 1H), 7.93 | fluorofenil)
ilamino}-3- (s. 1H), 7.35 {m, 2H), 7.14 (m, propan-1,3-diol
nitropiridin-2- 2H), 6.48 {d, J = 9.2 Hz, 1H), 5.04
ilamino}-2-{4- (s, 1H), 4.81 (s, 2H), 4.04 (m, 2H},

fluorofenil) propan- | 3.90 {m, 2H). 1.68 (m, 1H). 0.90
1.3-diol (m, 2H3, 0.51 (m, 2H). M5:
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Mét. | Producto NME/MS Amina

Calculado: 428%; Hallado: [M+H]"
| 429,

Método 16
(.S']—B-Clnrn-Né~(S-Ciclnnmpii-1H—Dirazol-S-i]}-Nz-[l-(4—ﬂu0r0feni]} etil]-5-

nitropiridin-2,6-diamina

Una mezcla de  5,6-cloro-N-(5-ciclopropil-1 H-pirazol-3-il}-3-
nitropiridin-2-amina (Método 79; 0.26 g, 0.83 mmol), (S)-1-{4-fluorc-
feniletilamina (0.17 g, 1.25 mmol}, y DIEA (0.22 ml, 1.25 mmol) en H-
BuOH (5 ml) se calentd en un tubo sellado a 165 °C durante 3 horas. El
disolvente se retird bajo presion reducida y el residuo se purificd por
cromatografia en columna (hexano:EtOAc = 1:1) para producir (5)-3-Cloro-
N~(5-Ciclopropil-1 H-pirazol-3-il}-N*-( 1 -(4-fluorofenil etil)-5-nitropiridin-
2,6-diamina como un solido amarillo (0.34 g, 99%). NMR (4600 MHz) 12.29
(s, 1H), 10.68 (s, 1H), 8.27 (s, 1H), 8.24 (d, /= 8.0 Hz, 1H), 7.39 {m, 2H),
7.16 {m, 2H), 6.11 (s, 1H}), 5.42 (m, 1H), 1.89 (m, 1H), 1.60 (d, J=7.2 Hz,
3H)Y, 0.95 (m, 2H), 0.61 (m, 2H). MS: Calculado: 416; Hallado: [M+H]"
417.

Métodos 17-25

Siguiendo un procedimiente similar al Método 16, se sintetizaron los

siguientes compuestos del material de partida apropiado y la amina.

Mét. | Producto NMR/MS SM Amina 2
(Material
de Partida)
17 N*-{4- {400 MHz) 12.29 {s, 1H), Método 79 | (4-Hluoro-
Fluorobencild-3- | 10.73 (s, 1H), 8.70 (t, ] = 6.0 fenil)
cloro-N&-(5- Hz, TH), 8.12 (b, 1H), 7.30 {m, metanamina

ciclopropil-1H- | 2H), 7.16 {m, 2H). 6.02 (s,
pirazol-3-il}-5- | 1H}, 4.71 (d, J = 6.0 Hz, 2H),
mitropitidin-2,6- | 1.77 (m, 1H), 0.86 {m, 2H),
diamina 0.41 (m, 2H). MS: Calculado:

7
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nitro-N°-(1-
{ piridin-2-il)
etil)piridin-2,6-

dizmina

{d, /= 7.6 Hz, 1H), 8.56 y 8.53
(m, 1H), 8.15 y B.11 (d, J= 9.6
Hz, IHY, 7.77 (m, 1H), 7.33
fm, 1H), 7.28 (m, 1H), 6.28 ¥
6.07 (d,.J= 9.6 Hz, 1H), 5.99 ¥
5.83 (s, 1H), 5.7 ¥y 5.77 {5,
IH}), 5.35, 5.26 ¥ 4.92 (m, 1H},
460468 v 450 {m, LH), 153
(d, /= 6.8 Hz, 3H), 1.36 v 1.28

‘ {m, 6H}. MS: Calculado; 383; [

WO 2006/087530
-62-
Mét. | Producto NMR/MS SM Awmina 2
{Material
d¢ Partida)
402; Hallado: [M-+HT 403.

18 (R}-2-[3-Cloro- | (400 MHz) 12.27 (s, 1H). Método 80 S-icloprnpif—_
6-(5- 1070 (s, 1H),8.29(d, 1= 14 11i-pirazol-
ciclopropil-1H- | Hz, 1H), 8.03 (d, ) = 7.6 Hz, 3-amina
pitazol-3- YH}, 7.39 {m, 2H), 7.14 (m,
ilaming)-5- 2H), 6.15 (s, 1H), 5.31 (m,
nitropindin-2- | iH), 5.13 (t, ] = 4.8 Hz, H),
tlaminol-2-(4- { 3.32-3.86 (m, 2H), 1.92 (m,
fluorofenil) 1H), 0.98 (m, 2H}), 0.68 {m,
etanol 2H). MS: Calculado: 432;

Hallado: [M+H]"433.

(19 [ (2R)-2-({3- {400 MHz) 12.23 (s. 1B). Método 80 | S-metil-1H-
Clora-6-{{5- 10,69 (s, 1H), 8.30 (s, 1H). pirazol-3-
metil-15- 8.00 {d, .= 1.6 Hz, 1H), 7.41 amina
pirazol-3-il) {m 2H), 7.17 (m, ZH}, 6.12-
arming]-5- 5.26 (m, 1H), 5.13 (t, /- 5.2
nitropiridin-2- | Hz, 1H), 3.73-3.86 {m, 2H),
draminoy-2-44- | 2.25 (5, 3H). MS: Calculado:
fluorofenil) 406; Hallado: [M+H]" 407
ctanol

20 (SFN"-(5- (400 MHz) 12.10, 12.05 y Método 95 | (S)-1- .
[sepropoxi-1H- | 11.84 (s, 1H), 10.96, 10.94 ¥ {piridin-2-
pirazol-3-43-3- | 10.74 {s, 1TH), 9.00, 8.8% y 8.33 i)-etilamina

@
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Méet, | Producto NMR/MS SM Amina 2
{(Material
de Partida)
[ Hallado: [MAHT" 384,

21 (5)-N"-(1-(4- (400 MIz) 12.09, 1205y | Método 95 | (§)-1-(4-
Fluorofenil) 1164 (s, 1R}, 10.94, 10.87 v fluorc-
etil)-A"-(3- 10.72 (s, 1), 8.98, 8.76 y 8.70 fenil)-
isopropoxi-1H- | (d, /= 1.6 Hz, IH}, 8.16 ¥ £.11 stilamina
pirazol-3-il)-3- | {d, /= 9.6 Hz, 1H), 7.45, 7.39
mtropiridin-2,6- | ¥ 7.34 {(m, 2H)}, 7.15 (m, 2H),
diamina 6.24 y 6.04 (d, J=9.6 Hz, 1H),

6.03, 538 y 5.76 (s, 1H), 5.32,
5.21 y 4.89 (m, 1H), 4.71, 4.59
y 4,27 (m, 1H), 1.52 (m, 3H),
1.26 {m, 6H). MS: Calculado:
400; Hallado: [M+H]" 401.

22 (Ry-2-(4- {400 MHzy 12,12 1210y Método 35 | {R)-2-
Fluorofenil}-2- | 11.61 {s, 1H), 10.94, 10.87 v amino-2-{4-
{6-(5- 10.74 (s, 1H}, 9.05, 8.82 v 8,73 fluorofenil)
isopropoxi-1/- | (d,./= 7.2 Hz, 1H), 8.15 ¥ 8.11 ctanol
pirazol-3- (d,J=9.2Hz 1H), 745, 738y
ilamino)-5- 7.32 {m, 2H}, 7.15 (m, 2H).
nitropiridin-2- | 6.32 y 6.07 (d, J= 9.2 Hz, 1H),
ilaminoletanol | 5.90, 5.83 ¥ 5.79 (s, 1H), 5.32,

521 v 489 {m, 1H), 5.23 {m.
1H), 5.12 {m, 1H), 478, 4.64 y
437 (m, 1H), 4.69 {m, 2H),
1.30 {m. 6H). MS: Calculado:
416; Hallado: [M+H]" 417.

23 ($1-3-Cloro-N"- | (400 MHZ) 12,16 v 1172 (s, | Método 81 | {5)-1-(4-
(1-{4- 1H), 10,64 y 10.58 (s, 1H), fluoro-
fluorofenil) 8.30 (m, 2H), 7.33 y 7.31 (m, fenil)-
etil)-N°-(5- 2H), 7.16¢ ¥ 7.08 (m, 2H}, 5.81 etilamina
isopropoxi-1H- |y 3,71 (s, IH), 5.48 ¥ 5.33 (m,
pirazol-3-il}-5- | 1H), 4.60 ¥ 4.21 {m, 1H). 1.61
nitropiridin-2,6- |y 1.57 (d../= 6.8 Hz, 3H), 1.26

9
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Mét._‘ Producto NMR/MS sM | Amina 2 |I
(Material |
de Partida)
diamina {m, 6H). MS: Calculado: 434;
Hallado: [M+H]" 435,

24 (S)-N-(5- (400 MHz) 12.24 (5, 1H), Método 77 | (S)-(piridin- |
Ciclopropil-1H- | 11.01 (s, 1H), 8.30 (d, /=72 | 2i1)-
pirazol-3-il}-3- | Hz, 1H), 8.56 (m, 1H), 8.10 {d, etilamina
nitro-A®-(1- J=9.6Hz, 1H), 7.76 (m, 1H),

(pitidin-2-il) 7.32(d, J= 8.0 Hz, 1I1), 7.28

etil} piridin-2,6- | {m, 1H). 6.28 (d, }= 9.2 Hz,

diamina 1H)Y, 6.15 s, 1HY, 5.28 (m,
1HY, 1.85 (m, 1H), 1.534 (d, ./=
6.3 Bz, 3H), 097 {m, 2H),
0.84 (m, 2H). MS: Calculade:
365; Hallado: [M+H]" 366.

25 {(RYy-2-(4- {400 MHz) 12.18 (s, [H), Meétodo {#)-2-
Flucrofenii}-2- ! 10.96 (s, 1H}, 9.05,879(d../= | 78 amino-
(6-(5-metil-15- | 7.2 Hz, 1H), 8.09(d, /= 9.2 2-(4-
pirazol-3- Hz, 1H}, 7.39 {m, 2H), 7.18 finorotenil)
tlamina)-5- {m, 2H), 6,33 (d, J= 36 1z, etanol
nitropiridin-2- | 1H), 6.19 (s, 1H), 5.17 (m,

Naminoietanol | 1H), 511 (&, J= 3.6 Hz, iH),
3.68 (m, 2HY, 2.24 (5, 3H).
MS: Calculado: 372; Hallado:
[M+H]" 373,
Método 26

(S5)-N°-(5-Ciclopropil-1 H-pirazoi-3-il}-A'-[1-(4-fluorofenil)etil]-4-

nitrobencen-1 . 3-diamina

Una mezcla de S-ciclopropil-N-(5-fluoro-2-nitrofenil)-1H-pirazol-3-
amina (Método 82: 0.27 g, 1.03 mmol), (§)-1-(4-fluoro-fenil}-¢tilamina
(0.72 g, 5.15 mmol), y DIEA (0.27 ml, 1.54 mmol) en »n-BuOH (5 ml) se

calenté en un tubo sellado a 230 °C durante 23 horas. El disolvente se retiré
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bajo presion reducida y el residuo se purificé por cromatografia en columna
(hexano:EtOAc = 1:2) para producir el compuesto del titule como un sélido
amarillo (0.38 g, 97%). NMR (400 MHz) 12.25 (s, LH), 10.14 (s, 1H}), 7.87
(d, J= 9.6 Hz, 1H), 7.76 (d, J = 6.4 Hz, 1H), 7.36 (m, 2H), 7.15 (m, ZH),
6.68 (s, 1H), 6.22 (d, J = 8.4 Hz, 1H), 5.60 (br, 1H), 4,57 (m, 1H), 1.87 (m,
1H), 1.44 (d, J = 6.8 Hz, 3H), 0.98 {m, 2H), 0.70 (m 2H). MS: Calculado:
381; Hallado: [M+H]" 382.

Métodos 27-31

Sipniendo vn procedimiento similar al Método 26, se sintetizaron los

signientes compuestos de ios materiales de partida apropiados.

LB
/ff;/l

Mét. | Producio NMR/MS SM Amina
(Material de
Partida)

27 (R)-2-[3-(5- (400 MHz) 12.25 (s, 1H), 10.14 | Método 82 | (R)-2-amino-
Ciclopropil-1H- | {s, 1H), 7.87 {d, ] =9.6 Hz, 1H), 2-{4-
pirazol-3- 7.72(d, )= 6.8 Hz, 1H), 7.35 fluorolenil)
ilamino)-4-nitro | (m, 2H), 7.15 (m, 2H), 6.74 (br, etanol
fenilamino]-2-(4-| 1H}, 6.27 (br, 1H), 5.62 (br,
fluorofenil) 1H), 5.03 (t, J= 5.6 Hz, 1H),
etanol 446 (m, 1H)L 362 (L T=506

Hz, 2H), 1.89 {m, 1H}, 0.97 (m,
2H), 0.71 (m 2H). MS:
Calculado: 397, Hallado:
[M+H]" 398.

28 N'-(4- (400 MHz) 12.26 (s, 1H), 10.22 | Método 82 | (4-fluoro-
Fluorobencil}-N°-| (s, LH), 7.91 (d. J = 9.2 Hz, 1H), fonil)
(5-ciclopropil-1H- | 7.86 (t, ] = 5.6 Hz, 1H}, 7.36 metanaming
pirazol-3-il)-4- | {m, 2H), 7.17 (m, 2H), 6.90 (s,
nitrobencen-1,3- | 1H), 6.24 (d, J = 9.6 Hz, 1H),
diamina 5.70(s, 1H), 4.44 (d, J= 5.6 Hz,

IH), 1.87 (m, 1H), 0.94 (m,
2H), .69 (m 2ZH). M5:
Calculado: 367; Hallado:
M) 368.
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[Mét. Producto NMR/MS _‘_‘SM T Amina 6“ é?
(Material dg
Partida)

29 ($)-N'-[1-(4- | MS: Calculade: 399; Hallado: | Método 83 | (5)-1-(4-
Fluorofenil) efil}- | [M+H] 400. Muorofenil }-
N2-(5-isopropoxi- ctilamina

' 1H-pirazol-3-il)-
4-nitrobencen-
1,3-diamina

30 (N-(5- | (400 MHz) 1228 (s, 1), 10.18 | Métoda 82 | (S)-1- |
Ciclopropil-1{1- | (b, 1H}, 8.54 (s, 1H}, 7.89 (d, (piridin-2-il)-
pirazal-3-i-4- | 7= 92 dy 11D, 7.84 (4, J= 60 ctilarvina
nitro-N'-( 1 - Hz, 1H), 7.77 (m, 2H), 7.34 {d,

{piridin-2-11) J= 8.0 Hz, 1H), 7.28 (m, 1H),
etiljbencen-1,3- | .65 {m, 1), 6.24 {m, 1H), 5.60
diamina (m, 1H), 4.60 {m, 1H), 1.89 (m,
tH}, 1.49 (d, J= 6.4 Hz, 3H),
0.97 {m, 2H), 0.73 (m 2H). MS:
Caleulado: 363, Hgllado:
[v+HH] 365.

3 (R 2-(4- (400 MHz) 12,22 (5, 1H), 10,15 | Metodo 84 (Rj-l—am‘.m}—1
Fluorofenil}-2-(3-| (s, 1H), 7.87 (d, J= 9.6 Hz, 1H), 2-(4-

P (S-metil-1H- | 7.75 (4, J= 6.0 Hz, 1H), 736 fiuorofenil)
pirazol-3 - {m, 2H), 7.17 (m, 2H}, 6.67 (b, etano]
ilaming)-4- 1H), 6.28 (m, 1H), 5.53 {m.
nitrofenilamino) | 1H), 5.06 (1, J= 5.6 Hz, {H),
etancl 4.45 (m, 1H), 3.62 {t, /= 5.6 Hz,

JHY, 2.23 (s, 3H), MS:
Calculado: 371; Hallado:
| [M+H[" 372.
Método 32

(8)-4-(5-Ciclopropil-1 H-pirazol-3-ilamino)-2-[ 1-{4-fluorofentljetilamino]-

S-nitrobenzonitrilo

nittobenzonitrilo  (Método 33; 3.0 g,

Una mezcla de 4-(5-ciclopropil-1H-pirazol-3-ilamino)-2-fluoro-3-

10.4 mmol), (S)-1-(4-fluoro-
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feniljetilamina (1.60 g, 11.5 mmol), y DIEA (2.3 ml, 13.1 mmel) en #- 6”7
BuOH (20 m!) se calentd en un tubo sellado a 230 °C durante 2 horas. E!
disolvente se retird bajo presion reducida vy el residuo se purifico por
cromatografia en columna (hexano:EtOAc = 1:2) para producir el
compuesto del titulo como un sblido amarillo (4.1 g, 97%). NMR (400

MHz) 12.41 (s, 1H), 9.95 (5, 1H), 8.39 {s, 11, 7.44 (m, 2H), 738 {d, J =

6.4 Hz, 1H), 7.13 (m, 2H), 6.95 (s, 1H), 5.68 (5, 1H), 4.56 (m, 1H), 1.91 (m,

1H), 1.55 (d, J = 6.8 Hz, 3H), 0.96 (m, 2H), 0.72 {m 2ZH). MS: Calculado:

406; Hallado: [M+H]" 407.

Método 33

4-(5-Cicloprapil- 1 H-pirazal-3-ilamine - 2-tlyoro-S-nitrobenzonitrilo

A una solucién de 2 4-difluoro-5-nitrobenzonitrilo (Método 34, 5.0 g,
27 mmol) y DIEA (5.4 ml, 31 mmol) en THF (20 ml) se agregé gota a gota
una solucidn de S-ciclopropil- 1 H- pirazol-3-amina (3.2 g, 26 muol) en THF
(5 ml}a 0 °C. Luego de la adicion, la mezcla de reaccion se agit6 a 25 °C
durante 1 hora. El disolvente se retird bajo presion reducida y el residuo
resultante se purificé por cromatografia en columna (hexano:EtQAc = 3:1)
para producir el compuesto del titulo como un sélide amarillo (5.5 g, 74%).
NMR (400 MHz) 12.54 (s, 1H), 10.13 (s, 1H), .78 (d, J = 7.2 Hz, 1H),
8.10{d, J=13.6 Hz, 1H)}, 6.02 (s, I1H), 1.91 (m, 1H), 0.97 (m, 2H), 0.72 (m,
2H). MS: Calculado: 287; Hallado: [M+H]" 288,

Meétodo 34
2.4-Difluore-5-nitrobenzonitrilo

Nitrato de potasio {164 g 147.4 mmol) se agregd a HyS(y
concentrado (85 ml, 1582 mmol) a ¢ °C, seguido por la lenta adicion de 2,4-
difluorobenzonitrilo {11.0 g, 79.1 mmol}. La suspension s¢ agitd a esta
temperatura durante 4 horas mas ¥ se extingoid con hielo/agua (800 mb). El
sélido resuitante se recogié por filtracion vy se secod para producir el
compuesto del titulo (13.8 g, 95%) como un sélido blanco. NMR (400
MHz, CDCly) 8.48 (m, 1H}, 7.24 (m, 1H).
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Métodg 35
Siguiendo un procedimiento similar al Método 32, se sintetizaron los
siguientes compuestos a partir del 4-(5-ciclopropil- 1 H-pirazoi-3-ilamino)-2-

tluoro-5-nitrobenzonitrilo (Método 33) y la amina apropiada.

Mét. | Producto NMR/MS Amina 2
35 | (Ry-4-(5- (400 MHZ) 12.40 {5, 111%, 9.95 (3, | (R)-2-amino2{4-
Ciclopropii-1H- 1H), 8.42 {s, 1H), 7.41 {m, 1H), fluorefenil)

pirazol-3-ilaminoy- | 702 {m, 4H), 6.93 {s, 1H). 5.64 {3, | etunol
2-[1-{4-fluorafenil)- | 1H), 5.24 (t, ) =52 Hz, 1H), 447
| 2-hidroxietilaming] - | (m, TH), 3.75 {m, 1H), 3.6% (m,
S-nitrobenzonitrilo 1H), 1.91 {m, 1H), 0.9% {m, 2H),
.71 (m, 2H). M8: Calculado: 422;
Hallado: [M+H]" 423,

Método 36
($)-N~(5-Ciclopropil- | H-pirazol-3-il}-2-flucro-A'-[ 1-{4-fluorofenil) etil]-4-
nitrobencen-1.3-digmina

Una mezcla de S-ciclopropil-N-{2,3-difluoro-6-nitrofenil)-1 H-

pirazol-3-amina (Método 85; 0.400 g, 1.43 mmol), {5)-1-(4-fluoro-fenil)
etilamina (0.209 g, 1.50 mmol, v DIEA (0.373 ml, 2.14 mmol) en #-BuOH
(3 ml} se calentd en un tubo sellado a 160 °C durante 8 horas. El disoivente
se retird bajo presidn reducida y el residuo se purificd por cromatografia en
columna (hexano:EtOAc = 4:1) para producir el compuesto del titulo come
un solido anaranjado (.40 g, 70%). NMR (400 MHz} 11.95 (s, 1H), 8.74
(s, I1H), 7.72 (d, J=9.2 Hz, 1H), 7.43 (t, J= 7.0 Hz, 2H}, 7.25 (d. /= 6.4
Hz, 1H), 7.15 (t, /= 8.8 Hz, 2H), 6.26 (1, J= 8.6 Hz, 1H), 5.63 (s, |H), 4.78
(m, 1H), 1.84 (m, 1H), 1.48 {d, J = 6.3 Hz, 3H), 0.91 {m, 2H), 0.66 (m, 2H).
MS: Calculado: 399; Hallado: [M+H]" 400.
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Método 37
Siguiendo un procedimiento similar al Método 36, se sintetizé el
siguiente compuestc a partir de la S-ciclopropil-N-(2,3-difluoro-6-

nitrofenil)-1H-pirazol-3-amina {Método 83) y Ja amina apropiada.

Mét. | Producto J NMR/MS Amina 2
37 (R)-2-[5-(5- (400 MH=) 12.29 (s, 1H), 10.13 {5, | (R)-2-amino-2-(4-
Ciclopropil-1H- 1H), 7.77(d, ) =12.8 Hz, iH), fluorofenil)
pirazol-3-ilamino}- 7.41 (m,J = 6.4 Hz, 3H), 7.15(t,] | ctanol
2-fluoro-4- =88 He, 2H), 7.04 (d, ) = 8.0 Hz.
hitrofenilamino]- 1H), 5.60 (s, 1H), 5.08 (t, ] = 5.8
2-(4-fluorofenil) Mz, 1H), 4.45 (m, LH), 3.62-3.80
etanol {m, 2H), 1.9 (m, LH), 0.98 (m,
243, 0.71 {m, 2H). MS: Caleutado:
415; Hallado: [M+H]" 416.

Método 38
(S)-N'-(5-Ciclopropil-iH-pirazol-3-il)-4-fluoro-N"-[ 1-(4-flugrofenil) etil]-6-

nifrobencen-1 3 -diaming

Una mezcla de S5-ciclopropil-N-(4,5-difluoro-2-nitrofenil)-1 H-
pirazol-3-amina (Método 86; 0.300 g, 1.07 mmol), {S)-1-(4-flucro-fenil)
etilamina (0,164 g, 1.18 mmol), vy DIEA (0.280 ml, 1,61 mmol) en »-BuOH
{2 ml) se calentd en un tubo sellado a 160 °C durante 16 horas. El
disolvente se retird bajo presion reducida y el residue se purificd por
cromatografia en columna (hexano:EtOAc = 3:1) para producir el
compuesto del titulo como un sélido anaranjado {0.360 g, 84%). NMR (400
MHz) 12.29 (5, LH), 10.14 (s, 1H), 7.75 (d, /= 128 Hz, IH), 7.63 (d, /=
6.4 Hz, 1H), 7.41 (m, 2H), 7.14 (1, J= 8.8 Hz, 2H), 7.00 (d, /= 8.0 Hz, 1 H),
5.63 (s, 1H), 4.55 (m, 1H), 1.90 {m, 1H), 1.52 (d, J = 6.8 Hz, 3H), 0.98 (m,
2H), 0.71 (m, 2H). MS: Calculado: 399; Hallado: [M+H]" 400.

L



WO 2006/087530 PCT/GB2006/600513
-70 -
Métode 39
Siguiendo un procedimiento similar al Método 38, se sintetizaron los
siguientes compuestos a partir de la S-cicloptopil-A-(4,5-difluore-2-

nitrofenil)- 1 H-pirazol-3-amina (Método 86} y la amina apropiada.

Métado 40
{R}-2-[5-Amino-4-{5-Ciclgpropil-17-pirazol-3-ilamino}-6-metilpirimidin-

2-ilamino]-2-(4-fluorofenilletanol

A una suspension de (R)-2-[4-(5-ciclapropil- 1 H-pirazol-3-ilaming)-6-
metil-S-nitropirimidin-2-ilamino]-2-(4-flucrofenil)etanol (Método 1, 1.0 g,
2.4 mmol) y polvo de zine (0.79 g, 12.0 mmol) en la mezcla de MeQH: THF
(1:1, 70 ml) se agregd lentamente una solucion de NHLCL saturado (10 ml}.
Luego de 3 horas, la reaccion se tratd con solucidon de NH OAc acuoso
saturado (40 ml), y la mezcla resultante se agité durante 30 minutos. La
reaccion se filted entonces a través de un tapdn de celita con EtOAc (100
ml). La capa acuosa resultante se extrajo con EtOAc (2 x 100 ml), se seco,
se fiitrd, y se concentrd para preducir (0.8 g, 90%). MS: Calculado: 383;
Hallado: {M-+H]" 384.

Métodos 41-46

Siguiendo un procedimiento similar al Métoda 40, se sintetizaron los

siguientes compuestos a partir de una nitro-pirimidina apropiada.

Mét. | Producto NMR/MS SM
{Material de
Partida)

41 N(5-Ciclopropil- | Q.70 {m, 2H), 0.96 (m 2H), 148 (d, 1 = 6 | Métado 2
1H-pirazol-3-i)-¥- | Hz, 3H), 1.90 (m 1H}, 5.05 ¢t, J =6 Hz.

[(18)-1-{4-fluoro 1H), 620 (s, 1H), 7.16 (m, 2113, 7.43 (m,

fenil)etil] pirimidin- | 2H), 8.83 (brs, 1H), 10.35 (br s, 1H).

2,4,5-triamina MS: Calculado: 353; Hallade: [M+H]'
354.21

42 | (2R)-2-({5-Amiho-4- | 0.65 (m, 2H), 0.90 {m, ZH), 1.30 {m. Método 3
[(S-ciclopropil-1H- | LED), 3.56 (m, 2H}, 480 (m, 1H), 6.50 (s,
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Mét. | Producto NMR/MS SM ’%
(Material del
Partida)
pirazol-d-iNamino) 11, 7.30 (m, 2H), 7.36 (m, 2H), 8.25
pirimidin-2-il} {br 5, IH}. MS: Calculado: 369; Hallado: l
amino)-2-{4- [M+H]" 370,22
fluorofeniiyetanol

43 A-(5-Ciclopropil- MS$: Calculado: 339; Hallado: |M+H]' Método 4
1 H-pirazol-3-il)-M- | 340.19
(4-fluorobencil) ]‘
pirimidin-2,4,5-
triamina

44 N'-(3-Ciclopropil- MS: Calculado: 353; Hallado: [M+H]' | Método 5
1 H-pirazol-3-i)-N*- | 354.21
[(1H)-1-(4-
fluorofeniletil] |
pirimidin-2, 4,5-

irtamina
45 (R)-2-(5-Amino-4-(5- | MS; Calculado: 343; Hallado: [M+H]" | Método 6
metil-1H-pirazol-3 - | 344
ilamine)pirimidin-2-
ilaming)-2-(4-

fluorofenilietanol
46 (S)-N"-(1-(4- MS: Calculado: 371; Hallado: [M+H]T | Método |
Fluorofenilietily-N- | 372 17

{ 3-1s0propoxi-1 -
pirazol-3-1y
pirimidin-2,4,3-

riamina

Método 47
(S)-Etil S-aming-6-{S-ciclopropil-1/-pirazol-3-ilamino)-2-[1-{4-

fluorofemetlaming

jdin-4-carboxilato
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A una suspensidn de {(S)-efil 6-(3-ciclopropil-i H-pirazol-3-ilamine)-
2-[1-{4-flucrofenil Jetilamino]-5-nitropirimidin-4-carboxilate (Método 10;
0.7 g, 1.5 mmol) y polvo de zinc (0.5 g, 7.7 mmol)} en EtOH:THF (1:1, 20
ml) s¢ agregd lentamenie una solucidn de NHCl acuoso saturado (3 mi).
Luego de 1 hora, la mezcla de reaccion se enfiio a 0 °C, a la cual se agrego
una solucién de NHyOA¢ saturado (10 ml). La mezcla resultante se dejo
agitar durante 10 minutos a 0 °C v luego se filtrd a través de un tapdn de
celita con EtOAc (100 ml). La capa acuosa resultanie se extrajo con EtOAc
(2 x 100 ml), se seco, se filtrd, v se concentrd para producit ¢l compuesto

del titulo (0.60 g, 92%), el cual se utilizd sin purificacidn posterior,

Método 48
(8)-N-(5-Ciclopropil-1 H-pirazol-3-il)-N°-[1 -(4-fluorofeniljetil] piridin-

2.3.6-triamina

A una suspension de (S)-V-(5-ciclopropil-1H-pirazol-3-U-N°-[1-(4-
fluorefenil)etil]-3-nitropiridin-2,6-diamina (Método 12; .26 g, 0.68 mmol)
y polvo de zine (0.223 g, 3.41 mmol) en MeOH:THF (1:1, 12 ml) se agregd
lentamente solucidn de cloruro de amonio saturade (1.5 ml). La mezcla de
reaccion se agito a 25 °C durante | hora, a la cual se agrego una solucion de
acetato de amonio saturado {5 ml). La mezcla resultante se agitd durante
otros 30 minutos. Se retird el polvo de zinc por filtracién y se lavo con
EtQAc (20 ml). La capa organica se separd, se lavo con salmuera (10 ml),
se secd sobre Na;S04, y se concentrd, El compuesto del titulo se utilizd

directamente para el siguiente paso sin purificacidn posterior.

Métodos 49-61

Siguiendo un procedimiento similar al Método 48, se sintetjzaron 108

siguientes compuestos de una nitro-piridina apropiada.

Mét. | Compuesto NMR/MS sM
{Material
de Partida)

49 N*-{5-Ciclopropil-1f-pirazol-3-il)-A°-(4- lMs: Calculado: | Método 13
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Mét. | Compucsio NMR/MS SM é\
{Material
de Partida)
T tworabencilypisidin 2,3,6-iamina 33g; Hallado:
[M+H]" 339
50 {2R}-2{5-Amino-6-1{5-ciclopropil-1 - MS: Caleulado: Metodo 14
pirazol-3-ilJamino]piridin-2-il jamino)-2-(4- | 368; Hallado:
NMuorofenihetanol fM+HT 365
51 2-({5-Amino-6-[(5-ciclopropil-1 H-pirazol-3- | MS: Calculado: Método
illamino]piridin-2-il }aminge)-2-{4- 398; Hailado: 15
fluorofenil)propan-1,3-diol [M+H]" 399
52 5-Cloro-N-{3-ciclopropil- 1 H-pirazol-3-il)- MS: Calculado: Meétado 16
Ne-[(18)-1-(4-fluorofeniljetil]piridin-2,3,6- 386; Iallado:
triamina [M+H]" 387
53 3 Cloro-N-(5-ciclopropil-1 A-pirazol->-il)- | MS; Caleulado: | Método 17 |
No-(4-fluorobencil)piridin-2,3,6-triamina 372; Hallado:
[M+H]" 373
54 (2R)-2-({5-Amino-3-cloro-6-|(5-ciclopropil- | MS; Calculado: Método 18 |
| H-pirazol-3-il)amine]piridin-2-il}amino)-2- | 402; Hallado:
{4-fluorofenil)etanol [M+H]" 403
55 | RN 2-((5-Amino3cloto-6-|(5-metl L | MS: Calealado: | Método 19|
pirazol-3-il)amino]piridin-2-il} amine)-2-{4- | 376; Hallado:
fluorofenilietanol MHL 377
56 {5)-A"~(5-Isopropoxi-1 H-pirazol-3-)-N*-(- | MS: Calculado: Métado 20
{piridin-2-4hetilypiridin-2,3,6-triarning 353; Hallado:
[M+H]" 354
57 (5)-A-{1-{4-Fluorofenil)etil)-N"~(3- T MS: Calculade: | Método 21
isopropoxi-i H-pirazol-3-il)-piridin-2,3,6- 370; Hallado:
triamina [MHH]" 371
58 (R)-2-(5-Amino-6-(5-isopropoxi-1H-pirazol- | MS: Calcvlado: Método
3-ilamine)piridin-2-ilamino)-2-{4- 386; Hallado: 22
lluprofenil)etanol [M+H]" 387.
59 (8)-5-Cloro-N'-(1-(4-Tuorofenibeti-A"-(3- | MS: Calculade: | Método 23
isoprepoxi-1fi-pirazol-3-i)piridin-2,3.6- 404; Hallado:
triamina IM+H] 403,
60 ($)-N"-{5-Ciclopropil-1 H-pirazol—?:—il}—h*ﬁ-{ 1- | MS: Caleulado: Método 24 |
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Mét. | Compuesto NMR/MS SM />Z
{ \ (Material 6
de Partida)
(pindin-2-Metil)piridin-2,3 6-iriaming 335; Hallado:
[M-+H]" 336.
61 (R)-2-(5-Amino-6-(5-metil-1/{-pirazo]-3- MS: Caleulado: Métedo
itamine)piridin-2-ilamine)-2-{4-fluorofenil) | 342; Hallado: 25
etanol [M+H]™ 343,

Métado 62
(§1-N*-(5-Ciclopropil: 1-pirazal-3-il)- N'-{1-(4- flugrofenilietilbencen-

1.3 4-triaminha

A una suspension de {S)-i'ﬂ.’ﬁ-(S-ciclc-prnpil-lH—pirazn]G-il)-h"-[l-{4r
fluorofenil)etil]-4-nitrobencen-1,3-diamina (Método 26; 0.37 g, 0.97 mmol}
y polvo de zinc (0.317 g, 4.85 mmol} en MeOH:THF (1:1, 24 ml} se agrego
lentamente cloruro de amonio saturado (3.0 ml). La mezcla de reaccion s
agitd a 25 °C durante | hora, a la cual se agregé entonces una solucion de
acetato de amonio saturado (5 mi). La mezcla resultante se agitd durante
otros 30 minutos, Se retiré ¢l polvo de zinc mediante filtracion y se lavo
con EtQAc {20 ml). La capa organica se separ0, se lavo con salmuera (10
mb), se secod sobre Na,80,, v se concentrd, El producto crudo se wiilizd
directamente para el siguiente paso sin purificacién posterior. MS:
Caleulado: 351; Hallado: [M+H]" 352.

Métodos 63-68

Siguiendo un procedimiento similar al Método 62, se sintetizaron los

siguientes compuestos de un nitrobenceno apropiado mediante reduccion.

Mét | Compuesto NMR/MS T8M
{Material
de
Partida)

63 (2R}-2-({4-Amino-3-[(5-ciclopropil-1 H- MS; Calculado: 367;| Método |

pirazol-3-il)amino]fesil}amino)-2-{4- Hallado: [M+H]" 27 ¥

rprp—
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MEt, Cﬂﬂipuestu NMR/MS [ M |I
{Material
de
' Partida)
fluorofenil)etanol 368
64 N-(5-Ciclopropil-1 H-pirazol-3-il)-N-(4- MS: Caleulado: 337;| Método
fluorobencilbencen-1,2,4-triamina Hallado: [M+H|" 28
338 J
65 | N-[{15)-1-(3-FluorofemDeti]- V-(5- MS: Caleulado: 369 Método
isopropoxi- 1 H-pirazel-3-ilibencen-1,2 4- Rallado: [M+H]" 29
triamina 370
67 (S)-A"~(5-Ciclopropil-] H-pirazol-3-il)-y-(1- MS: Calculade: 334:| Métlodo
(piridin-2-il)etilYbencen-1,3 4-triamina Hallado: [M+II]" | 30
335,
68 (R)-2-(3-Amino-3-(5-metil-1 H-pirazol-3- MS: Calculado: 341;[ Método |
ilamino)fenilamine)-2-(4-fluorofenil) etanol | Hallado: {M+H] 31
342,
Meétodo 69

($)-5-Amino-4-(5-ciglopropil-1H-pirazol-3-ilamino)-2-[ 1-(4-fluorofenil)

gtilamino]benzonitrilo
A una suspension de ($)-4-(5-ciclopropil- 1 H-pirazol-3-ilamino)-2-[1-

(4-fluorofenil}etilamino]-5-nitrobenzonitrilo  (Método 32; 4.10 g, 10.1
mmoll ¥ polvo de zine (3.30 g, 504 ramol) en MeOHTHE (1:1, 104 ml) se

agregd lentamente cloruro de amonjo saturado (40 ml). La mezcla de

reaccion s¢ agito a 25 °C durante 1 hora, a la cual se agregd solucion de

acetato de amonio saturado (50 ml). La mezcla resultante se agitd durante

otros 30 minutos. Se retiré el polve de zine mediante filtracion y se lavo

con EtOAc (200 ml). La capa organica se separd, se lave con salmuera

(100 ml), se secd sobre Na,SO,, ¥ se concentrd. El compuesto del titulo se

usd directamente para el siguiente paso sin purificacién posternior. MB:
Caleulado: 376; Hallado: (M+H]" 377.
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Método 70 /7@

Siguiendo un procedimiento similar a Método 69, se sintetizaron los

siguientes compuestos a partir de un nitrobenceno apropiado.

Mét. | Compuesto NMR/MS SM
{Material
de Partida)

70 5-Amino-4-[(5-ciclopropil-1A-pirazo]-3-il} M35: Caleulado: Método

amino]-2-{[(1R)}-1-{4-fluorofenil}-2- 392; Hallado: 35
hidroxietilJamino} benzonitrile [M+H]" 393
Método 71

(S)-N"-(5-Ciclopropil-1H-pirazol-3-il}-2-fluore-N'-[1-(4-fluorofeniljetil]

bencen-1,3 4-triamina

A una saspension de {18)-N-{5-ciclopropil-1 H-pirazol-3-i)-2-fluoro-
N'-[1-(4-fluorofenil)etil]-4-nitrobencen-1,3-diamina (Método 36; 0.40 g,
1.00 mmol) ¥ polvo de zinc (0.327 g, 5.00 mmol) en MeOH:THF (1:1, 10
ml) se agregd lentamente cloruro de amonio saturado (4 ml). La mezcla se
agitd a 25 °C durante 2 horas, a la cual se agregd entonces una solucion de
acetato de amonio saturado (5 ml). La mezcla resultante se agitd durante
otros 30 minutos. Se retird el polvo de zinc mediante filtracién y se lavé
con FAOAc (15 mi), La capa organica ¢ separd, se lavd con salmuera, se
sec0 sobre Na;S0,, v se concentré. El compuesto del titulo se usé

directamente para el siguiente paso sin purificacion posterior.

Meétodo 72
Siguiendo un procedimiento similar al Método 71, se sintetizé ¢l
siguiente compuesto de un nitrobenceno apropiado, El compuesto se uso

directamente para el siguiente paso sin purificacion posterior.

Mét. | Compuesio 5M
(Material
de Partida)

T2 (2R)-2-( §4- Amino-3-[(5-ciclopropil- 1 H-pirazot-3-iljamino|-2- Méiodo 37

fluorofenil} amino)-2-(4-fluorofenilielancl
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Métode 73 ?
fS)-NE’-Cic-‘mp@pli-l H-pirazol-3-i1)-6-fluorg-N'-{ 1 -{4-fluorofenilletil]

bencen-1.3.4-triamina

A una suspensién de (§)-N'-(5-ciclopropil-1H-pirazol-3-il}-4-fluoro-

N -[1-(4-fluorofeniljetil]-6-nitrobencen-1,3-diamina (Método 38; 0.33 g,

0.826 mmol) y polvo de zinc (0.270 g, 4.13 mmol) en MeOH:THF (1:1, 10

ml} s¢ agregd lentamente cloruro de amonio saturado (4 ml), La mezcla se

agité a 25 °C durante 2 horas, a la cual se agregd solucidn de acetato de

amonio saturado (3 ml). La mezcla resultante se agitd durante otros 30

minutos, Se retird ¢l polvo de zinc mediante filtracién y se lavd con EtOAc

. {15 m}). La capa organica se separ¢ y se¢ seco sobre Na,S(0,. Luego del

retiro de] disolvente, el compuesto del titulo se usd directamente para el

siguiente paso sin purificacién posterior.

Método 74
Siguiendo un procedimiento similar al Método 73, se sintetizaron los
siguientes compuestos a partir de un nitrobenceno apropiado. El compuesto

se usd directamente para el siguiente paso sin purificacién posterior.

Méi. | Compuesto SM

' (Material
de Partida)
74 {2R)1-2-({4-Amine-5-{{5-ciclopropil-1 H-pirazol-3-il}amino|-2- Método 39

fluorofnil}aming)-2-(4-flucrofeniljetanol

irazol-3-i1)-6-metil-S-nitropirimidin-4-amina

Una solucion de 3-ciclopropil-1 H-pirazol-3-amina (1.8 g, 14.0 mmol)
en #-BuOH (25 ml) se agregd lentamente a la solucién #-BuOH (60 ml) de
2,4-dicloro-6-metil-5-nitropirimidina (3.0 g, 14.0 mmol) y DIEA (2.4 g,
19.0 mmol). Luego de 5 minutos, la reaccion se diluyo con hexano (100

ml). El precipitado resultante s¢ recogid por filtracién para proporcionar el
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compuesto del titulo (4.1 g, 96%). MS: Calculado: 294; Hallado: [M+H]
295,

Método 76
2-Cloro-N-{5-Ciclopropil-1 H-pirazo|-3-i)-5-nitropirimidin-4-amina

A una solucion de 2,4-dicloro-5-nitropirimidina (3.0 g, 15 mmol) y
DIEA (2.4 g, 18.5 mmol) en »-BuOH (30 mi) se agregd lentamente 3-
ciclopropil-1H-pirazol-5-amina (2.0 g, 16.2 mmol} a 25 °C. La solucion

resultante se agitd a 25 °C durante 5 minutos y se concentrd a sequedad
para producir el compuesto del titulo (3.1 g). NMR (CDCl;) 0.80 {m, 2R),
1.05 (m, 2H}, 6.60 (s, 1H), 9.20 (s, 1H), 9.70 (br s, 1H), 10.40 (br s, 1H).

Método 77
6-Cloro-N-(5-Ciclopropil-l H-pirazol-3-il}-3 -nitropiridin-2-amina

A una solucion de 2,6-dicloto-3-nitropiridina (0.67 g, 3.2 mmol} ¥
DIEA (0.46 ml, 2,65 mmol} en EtOH (20 ml) se agregé una solucién de §-
ciclopropil-1H-pirazol-3-amina (0.26 g, 2.12 mmol) en EtOH (5 ml) gota a
gota a 0 °C. Luego de la adicion, la mezcla de reaccién se agité a 25 °C
durante 24 horas. El disolvente se retird bajo presién reducida y el residuo
resultante se purificd por cromeatografia en columna (hexano:EtOAe = 5:1)
para producir el compuesto del titulo como un sélido amarillo (0.58 g,
98%). NMR (400 MHz) 12.36 (s, 1H), 10.20 (s, 1H), 8.54 (d, J = 8.4 Hz,
1H), 7.01 (d, /= 8.4 Hz, 1H}, 6.39 (d, /= 1.6 Hz, 1H), 1.94 {m, 1H), 0.96
(m,2 H), 0.71 {m, 2H)}. M8: Calcuiado: 279; Hallado: [M+H]" 280.

Método 78
Siguiendo un procedimiento similar al Método 77, se sintatizé el
signiente compuesto de una nitropiridina haciéndola reaccionar con la

amina apropiada.

M, \ Producto }EMRJMS | Amina

1H), 8.35 (d, J= 8.8 Hz, 1H), 7.02 pirazol-3-amina

78 6-Cloro-N-{5- (400 MHz) 12,36 (5, 1H), 10.24 (s, { S3-metil-1H-
metii-i H-pirazol-3-
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Mét. | Producte NMR/MS Aming /
i)-3-nitropiridin-2- {d, /= 8.8 Hz, 1H), 6.48 (s, 1H), N
amina 2,27 (s, 3H). M&: Caleulado: 253;
Hallado: [M+H]" 254,

Meétodo 79
5,6-Cloro-N-(5-Ciclopropil- 1 H-pirazol-3-il)-3-nitropiridin-2-amina

A una solucion de 2,3,6-tricloro-5-nitropiridina (1.62 g, 7.10 mmol) y
DIEA (1.24 ml, 7.1 mmol) en THF (25 ml) se agregd gota a gota una
solucidn de S-ciclopropil-1f-pirazol-3-amina (0.70 g, 5.68 mmol) en THF
{5 mlya 0 °C. Luego de la adicidn, la mezcla de reaccién se agitd a 25 °C
durante 24 horas. El disolvente se retiré bajo presion reducida y el residuo
resultanie se purificd por cromatografia en columna (hexano:EiOAc =
1.5:1) para predugir el compuesto del titulo como un solido amarillo (0.83
g, 47%). NMR (400 MRz} 12.39 (s, 1H), 10.12 (s, IH), 8,77 (d, /= 1.2 Hz,
1H), 6.35 (s, iH), 1.95 (m, 1H), 0.96 {m, 2H), 0.71 (m, 2H). MS:
Calculado: 313; Hallado: [M+H]" 314.

Métodos 80-81
Siguiendo un procedimiento similar al Método 79, se sintetizaron los
siguientes compuestos de una 2,3,6-tricloro-5-nitropiridina haciéndola

reaccionar ¢on la amina apropiada.

Mét. | Praducta  NMR/MS ™ Amina !

80 (R)-2-(3,6-Dicloro-5- | {400 MHz) 8.46 (s, I}, 8.22 (d, /= | (R)-2-aminc-2- |
nitegpinidin-2-lamine’ 8.0 tz, 1HY, 7.45 {m, 2, 7.16 {mn, {4-Nuorofem?)

2-{4- 2H), 5.22 (m, 1H), 5.05 (t, /= 6.0 11z, | etanol
flunrofenilietanol 1M, 3.87 {m, 1H), 3.72 (m, 1H)

81 5.6-Cloro-N-(5- {400 MHz) 1226 y 11.64 (s, 1H), S-isopropoxi-
isoproposi-1 H- 1042 v 10.04 (s, TH), BB y8.77 1 H-pirazol-3-
pirazol-3-il)-3- {s, 1H), 6.02 y 5.94 {5, 1H}, 4.70 amina

nitropiridin-2-amina and 4.48 {m, 1H), 1.32 ¥y 1.27 (d, 7
= 6.0 Hz, 6H), MS: Calculada: 331;
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[ Mét. ’ Pradactn NMB/MS I Amina
' Haliado: [M+F]" 332.

Método 82
5-Ciclopropil-¥-(5-flugro-2-nitrpfenil}-1 H-pirazol-3-amina

A ung solucion de 2,4-difluoro-1-nitrobenceno (1.76 g, 11.1 mmol) v
DIEA (1.93 mi, 11.1 mmol) en THF (20 ml} se agrego gota a gota una
soluciéon de 5-ciclopropil-1H-pirazol-3-amina {0.91 g, 7.39 mmol) en THF
(5 ml} a 25 °C. Lusge de la adicion, 1a mezcia de reaccidn se agitd a 80 °C
durante 48 horas, E! disolvente se retiro bajo presion reducida y ¢l residuo
resultante se purificé por cromatografia en columna (hexano:DCM:EtOAc
. = 2:1:1) para producir el compuesto del titulo coma un solide amarille (0.62
g, 32%). NMR (400 MHz) 12.37 (s, 1H), 9.83 (s, 1H), 825 (m, 1H), 7.98
{d, J = 11.2 Hz, [H), 6.75 (m, 1H), 5.95 (s, 1H), 1.90 {m, 1H), 0.96 (m,
2H), 0.72 (m, 2H).

Meétodos 83-84

Siguiendo un procedimiento similar al Método 82 se sintetizaron los

siguientes compuestos a partir del 2. 4-difluoro-1-nitrobenceno y la amina

apropiada.
. Mét. | Producto NMR/MS Amina
83 | No(5-Fluoro-2- MS: Caleulado: 280; Hallado: [M+H]" | 5-isopropoxil-
nitrofenil)-3- 281 1H-pirazol-3-
isopropoxi- ] H- amina

pirazol-3-amina
84 5-Metil-N-(5- (400 MHz) 12.34 (s, 1H), 9.85 (s, IH), | 5-metil-lA#-
fluoro-2-nitrofenil)- | 8.25 (o, LTH), 799 (dd, /=128y 28 prazol-3-

| H-pirazol-3-aming | Hz, 1H), 6.75 (m, 1H), 6.03 {d, I=2.0 amina

Hz, 1H), 2.24 {s, 311). MS: Calculado:
236, Hallado: [M+H]" 237.

Método 85
5-Ciglopropil-N-(2,3-difluoro-6-nitrofenil}- L H-pirazol-3-amina
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A una solucion de 1,2,3-trifluore-4-nitrobenceno (3.2 g, 18 mmol) vy
DIEA (4.2 ml, 24 mmoi) en THF seco (20 ml) se agrego gota a gota una
solucion de 5-ciclopropil-1H-pirazol-3-amina (2.0 g, 16 mmol) en THF (5
mi) a 0 °C, Luego de la adicion, la mezcla de reaccion se¢ agitd a 25 °C
durante 21 horas. El disolvente ge retird bajo presion reducida y el residuo
resultante se purificd por cromatografia en columna (hexano:EtOAc = 5:2).
La recristalizacién de EtOAc (10 ml) y hexanos (-100 ml) produjo el
compuesto del titulo como cristales rojos (1.5 g, 33%). NMR (400 MHz)
11,90 (s, 1H), 8.78 (s, 1H), 7.86 {t, /= 7.6 Hz, 1H), 7.08 {(q, J = 8.7 Hz,
IH), 5.60 (s, 1H), 1.3 {(m, 1H), 083 (m, 2 H), 0.65 {m, 2H). M%:
Calculado: 280; Hallado: [M+H]" 281.

Método 86
5-Ciclopropil-N-
A una solucion de 1,2 A-trifluorg-3-nitrabenceno (3.0 g, 18 mmol) v

4.5-difluoro-2-nitrofenil)-1 H-prazo!-3-amina

DIEA (4.2 ml, 24 mmol} en THF seco (20 ml) se agregd gota a gota una
solucion de S-ciclopropil-1 A-pirazol-3-amina (2.0 g, 16 mmol) en THF (5
ml) a 0 °C. Luego de la adicidn, la mezcla de reaccion se agitd a 25 °C
durante 20 horas. Seguidamente se calentd a 40 °C durante 40 horas, Ei
disolvente se retird bajo presion reducida v el residuo resultante se purificod
por cromatografia en columna (hexano:EtOAc = 5:2). La recristalizacién de
EtOAc {10 ml} y hexanos (~100ml) produjo el compuesto del titulo como
cristales rojos (0.8 g, 18%). NMR (400 MHz) 12.36 (s, 1H), 9.79 (s, H),
8.27 (m, 2H), 5.93 (s, 1H), 1.90 (m, 1H), 0.93 {m, 2H), 0.72 (m, 2H). MS:
Calculado: 280; Hallado: [M+H]" 281,

Metodo 87
2-Cloro-N-(5-isppropoxi- 1 H-pirazol-3-il)-5-nitropirimidin-4-amina

A una solucidén de 2,4-dicloro-5-nitropirimidina {0.41 g, 2.1 mmol) y
DIEA (0.31 ml, 1.8 mmol) en THF (10 ml) se agregd 5-isopropoxi-1H-
pirazol-3-amina (0.20 g, 1.4 mmol) a 0 °C. La mezcla de reaccion se agité a

0 °C durante | hora. El disolvente se retird bajo presion reducida y el
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residuo resultante se purificéd por cromatografia en columna DCM:EtOAc =

2.5:1) para producir el compuesto del titulo como un sélido amarillo {0.19
g, 45%). MS: Calculado: 298; Hallado: [M+H]" 299.

Método 88
($)-N'-(5-Ciclopropil- 1 H-pirazol-3-il)-N-{ 1 -(4-fluorofenilJetil)piridin-
2.4,5-triamina

A una suspension de (_S}-N‘-[S-ciclopmpil-IH-pirazol—B-i]}-NE-(]-(4~
fluorofeniljetil)-5-nitropiridin-2,4-diamina {Método 89, 0.15 g, 0.40 mmol}
y polvo de zine (0.13 g, 2.0 mmol) en MeOH-THF (1:1, 16 ml) se agrego

lentamente una solucidn de cloruro de amonio saturado (2 mi). La mezcla
de reaccion se agitoé a 25 °C durante 1 hora, a ia cual se agregd solucion de
acetato de amonio saturado (5 ml). La mezcla resultante se agito durante
otros 30 minutos. Se retird el polvo de¢ zinc mediante filtracion y se lavé
con EtOAc (20 ml}). La capa organica se separd, se lavo con salmuera (10
mi), se secd sobre Na 50y, v se concentrd. El producto crudo se usé
directamente para el siguiente paso sin purificacidn posterior. MS:
Calculado: 352; Hallado: [M+H]' 353.

Método 89
(8)-N'-(5-Ciclopropil-1H-pirazoel-3-il)-N"-(1-(4-fluorofenil Jetil}-5-

nitropiridin-2.4-diamina

Una mezcla de  Z-cloro-N-(5-ciclopropil-1H-pirazol-3-ii)-5-
nitropiridin-4-amina {Método 90, 0.15 g, .54 mmol), (5)-1-(4-fluoro-fenil)-
etilamina (0.093 g, 0.67 mmol), v DIEA (0.12 ml, 0.67 mmol} en »-BuOH
(5 ml) se calentd en un tubo sellado a 180 °C durante 32 horas. El
disolvente se retird bajo presidn reducida v el residuo se purificd por
cromatografia en columna (hexano-EtOAc = 1:1) para producir el
compuesto del titslo como un solido amarilio (0.168 g, 82%). ‘H NMR
(400 MHz) 12.37 (s, 1H), 9.59 (b, 1H), 8.83 (s, 1H), 8.20 (b, 1H), 7.37 (m,
2H), 7.13 (m, 2H), 6.69 (b, 1H), 5.88 (b, 1H), 5.29 (m, 1H), 1.91 (m, 1H),

-
&,
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1.43 {d, J = 6.4 Hz, 3H), 0.97 (m, 2H), 0.71 (m 2H). MS: Caleulado: 382; é}“
Hallado: [M+H]" 383.

Método N

2-Cloro-N-(5-Ciclopropil- 1| H-pirazol-3-il)-5-nitropiridin-4-amina

A una solucidn de 24-dicloro-3-nitropiridina (Método 91, (142 g,
2,18 mmel) ¥ DIEA (0.46 ml, 2.61 mmol) en THF {10 ml} se agregd una
solucion de 3-ciclopropil-1 H-pirazol-3-amina (0.31 g, 2.50 mmol) en THF
{5 ml) gota a gota & © °C. Luego de la adicion, ia mezcla de reaccion se
agito a 25 °C durante 17 horas. El disolvente se retiré bajo presion reducida
y el residuo resultante se purificé por cromatografia en columna
(hexana:E#OAC = 3:1) para producir el compuesio del titulo como un sdhido
amarillo (0.34 g, 89%). '"H NMR (400 MHz) 12.55 (s, 1H), 9.95 (s, 1H),
8.97 (s, 1H), 8.09 (5, 1H), 6.02 (d, J= 2.0 Hz, 1H), 1.93 (m, 1H), 0.97 (m,2
H), 0.71 (m, 2H). MS: Calculado: 279; Hallado: [M+H]" 280.

Método 91
2,4-Dicloro-5-nitropiriding

A 4-cloro-3-nitropiridin-2-amina (Método 92, 4.40 g, 21.0 mmol) en
HC! concentrado (70 mi) se agregd nitrito de sodio (4.36 g, 63.1 mmol) en
porciones a 0-5 °C. Luego de 1 hora a 0-5 °C, la reaccion se calentd a
temperatura de la sala v se agité durante 5(t horas. Se agregd hielo (100 g)
v la mezela se extrajo con éter {2x50 mi) y se secod sobre sulfato de sodic.
El disolvente se retiré bajo presion reducida y el residuo resultante se
purificé por cromatografia en columna (hexano-DCM = 1:5) para producir
el compuesto del titulo como un sdlido blanco (1.47 g, 33%). 'H NMR (400
MHz) 9.18 (s, 1H), 8.22 (s, 1H).

Método 92
4-Cloro-3-nitropiridin-2-amina

A d-cloro-3-nitropiridina (10.0 g, 63.1 mmol) en 500 mi de amonio
liquide se agregdé permanganate de potasio (19.9 g, 126.1 mmol). La
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reaccion se agitd a esta temperatura (-33 °C)H durenie 3 horas, luego se 57
calentd lentamente a temperatura de la sala, Luego de la evaporacion del
amoniaco, se agregd agua {1 L), El sélido formado se recogié por filtracion

y se lavd con agua (2 L). El solido se extrajo con 1:1=DCM:EtOAc (5x500

ml). Se retird el disolvente y el sdlido resultante se recristalizo de EtOAc

(400 mi) para producir el compuesto del titulo como un sélide amarillo (4.4

g, 33%). '"HNMR (400 MHz) 8.88 (s, 1H), 7.65 (b, 2H), 6.62 (s, 1H).

Método 93
{R1-2-{5-Amino-4-{5-Ciclopropil-1 H-pirazol-3-liamino}pindin-2-ilamino)-

2-{4-flugrofeniljetanol
A una suspension de (R)-2-(4-(5-ciclopropil-1H-pirazol-3-ilamina)-5-

nitropiridin-2-ilamino)-2-(4-fluorofenil)etanol (Método 94, 0.14 g, 0.36
mmol) y polvo de zinc (0.12 g, 1.78 mmeol} en MeQH-THF (i:1, 16 mi) se
agregd lentamente cloruro de amonio saturade (2.0 ml). La mezela de
reaccion se agité a 25 °C durante 1 hora, a la cual se agrego entonces una
splucion de acetato de amonio saturado {5 ml). La mezcla resuitante se
agité durante otros 30 minutos. Se retiré el polvo de zinc mediante
filtracidon y se lavéd con EtOAc (20 ml). La capa organica se separd, se lavé
con salmuera (10 ml), se secd sobre sulfato de sodio, y se concentrd. El
preducto ¢rudo se usé directamente para el siguiente paso sin purificacion

posterior. MS: Calculado: 368; Hallado: (M+H]" 369.

Método 94
{R)-2-(4-(5-Ciclopropil- 1 H-pirazol-3-ilamine)-5-nitropiridin-2-ilamino)-2-
{4-fluorofenil)etanol

Una mezcla de  2-cloro-N-(5-ciclopropil-1H-pirazol-3-il)-5-
nitropiridin-4-amina (Método 90, 0.15 g, 0.54 mmol), (R)-2-amino-2-(4-
fluorofenil)etanol {0.10 g, 0.67 mmol), v DIEA (0.12 ml, 0.67 mmol} &n »-
BuOH (5 mi) se calentd en un tubo sellado a 195 °C durante 52 horas. El

disolvente se retird bajo presién reducida y el residuo se purificd por

cromatografia en columna (EtOAc) para producir el compuesto del titulo
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como un sdlido amarillo (0.15 g, 72%). "H NMR (400 MHz) 12.38 (s, 1H), é&
9.59 (b, 1H), 8.83 (s, 1H), 8.16 (b, 1H), 7.37 (m, 2H), 7.13 {m, 2H), 6.75 (b,
1H), 5.92 (b, IH), 5.25 (b, 1H), 4.98 (m, 1H), 3.61 (1, /= 6.4 Hz, 2H), 1.92
(m, 1H), 0.97 (m, 2H), 0.72 (m, 2H), MS: Calcuiado: 398; Hailado: [M+H]"
399,

Métodg 95
6-Clorg-N-{5-isopropoxi- L H-pirazol-3-il}-3-nitropiridin-2 -amina

A una solucién de 2,6-dicloro-3-nitropiridina (1.0 g, 5.3 mmol} y
DIEA (0,77 ml, 4.4 mmol) en THF (20 ml) se agregd 5-isopropoxi-14-
pirazol-3-amina {0.50 g, 3.5 mmoi). La mezcla de reaccion se agité a 25 °C
durante 3 dias y 60 °C durante 1 hora. El disolvente se retiré bajo presion
reducida y el residuo resultante se purificéd por cromatografia en columna
(hexano-EtOAc = 3:1) para producir ¢l compuesto del titulo como un solido
amarillo (0.62 g, 59%). '"H NMR (400 MHz) 12.25 y 1166 (s, |H), 1046 y
10.13 (s, 1H), 8.56 (m, 1H), 7.11 y 7.02 (d, J= 8.4 Hz, 1H}, 6.08 ¥ 5.97 (5,
1H), 4.70 y 4.48 {m, 1H), 1.32 v 1.27 (4, J = 6.0 Hz, 6H). MS: Calculado:
297; Hallado: [M+H]" 298.

Método 96

{§)-2-Aming-3-(5-ciclo -pirazol-3-i1lamino}-5-{ 1-{4-fluorofenil

etilaminobenzonitrilo

A una suspensién de (5)-3-(5-ciclopropil-1H-pirazol-3-ilamino}-5-(1-
{(4-fluorofenilletilamine)-2-nitrobenzonitrile  (Métedo 97, 420 g, 100
mmol} y polvo de zinc (3.40 g, 52 mmol) en MeOH-THF (1:1, 100 ml} se
agregd lentamente cloruro de amonio saturado (40 ml). La mezcla de
reaccion se agité a 25 °C durante 1 hora, a la cual se agregd entonces una
solicion de acetato de amonic saturade (50 mi). La mezcla resultante se
agité durante otros 30 minutos. Se retiré ¢l polvo de zinc mediante
filtracién v se lavd con EtOAc (200 ml). La capa organica se separo, se lavo

con salmuera (100 ml), se secd sobre sulfato de sodio, ¥ se concentrd, El



WO 2006087530 PCT/GB2006/000513
- 86 -

producto crudo se usd directamente para el siguiente paso sin purificacidn é é)
posterior. MS: Caleulado: 376; Hallado: [M+H]" 377.

Metodo 97
(S)-3-(5-Ciclopropil-1 H-pirazol-3-ilamino}-5-{1-{(4-fluorofenilJetilamino)-

2-nitrobenzonitrilo

Una mezcla de 3-(5-ciclopropil-1H-pirazol-3-ilamino)-5-fluoro-2-
nitrobenzonitrilo (Método 98, 3.50 g, 12.2 mmol), (§)-1-(4-fluoro-fenil)
etilamina {1.37 g, 13.4 mmol), y DIEA (2.6 ml, 14.6 mmol) en »-BuOH {20
ml) se calenté en un tubo seliado a 230 °C durante 2 horas. El disolvente se
retiré bajo presién reducida y el residuo se purificéd por cromatografia en
columna (hexano-EtOAc = 1:2) para producir el compuesto del titulo como
un s6lido amarillo (4.4 g, 89%). '"H NMR (400 MHz) 12.38 (s, 1H), 10.12
(b, 1H), 8.07 {4, J = 6.4 Hz, 1H), 7.34 {m, 2H), 7.16 {m, 2H), 6.89 (b, 1H),
6.77 (s, 1H), 5.63 (m, 1H), 4.55 (m, 1H), 1.90 (m, 1H), 1.45 (d, J=6.8 Hz,
3H), 0.97 (m, 2H), 0.70 (m 2H). MS: Calculado: 406; Hallado: [M+H]
407.

Método 98

3-(5-Ciclopropil-1 H-pirazol-3-ilamino)-3-fluoro-2-nitrobenzeonitrilo

A una solucion de 3,5-difluoro-2-nitrobenzonitrilo (Método 99, 5.8 g,
31.5 mmol} y DIEA (5.5 ml, 31.5 mmol) en THF (50 ml) se agregd gota a
gota una solucién de S-ciclopropil-1H-pirazol-3-amina (4.66 g, 37.8 mmol)
en THE (5 mb a © °C. Luego de la adicion, 1a mezela de reaccion se agiio a
25 °C durante 20 horas. El disolvente se retird bajo presion reducida y el
residuo resultante se purificd por cromatografia en columna (DCM-EtOAc
= 10:1) para producir el compuesto del titulo como un sélido amarillo (5.5
g, 61%). 'H NMR (400 MHz) 12.43 (s, 1H), 9.70 (s, 1H), 8.22 (dd, /= 11.2
y 2.0 Hz, 1H), 7.51 (4, J= 5.2 Hz, 1H), 5.92 (5, 11}, 1.90 (m, 1H), 0.95 {m,
2H), 0.71 (m, 2H). MS: Calculado: 287; Hallado: [M+H]" 288.
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Método 99
3.5-Difluoro-2-nitrobenzonitrilo

Nitrato de potasio {6.56 g, 64.8 mmol) se agregd a H;S0,
concentrado (33.7 ml, 633 mmol) a 0 °C, seguido por la lenta adicion de
3,5-difluorobenzonitrilo (4.4 g, 31.6 mmol). La suspensién se agito a esta
temperatura durante 3 horas mas y se extinguid con agua helada (500 ml).
El sdlido resultante se recogid por filtracidon y se secé para producir el
compuesto del titulo (5.55 g, 95%) como un sélido blanco. "H NMR (400
MHz, CDXCls) 7.43 (m, 1H), 7.35 (m, 1H).

Método 100
(5)-2-Amino-3-(5-Ciclopropil- 1 H-pirazol-3-ilamino}-5-(-(4-tluorofentl )

etilamino)henzamida

A una suspension de (S)-3-(5-ciclopropil-1H-pirazol-3-lamino)-3-(1-
{4-fluorofeniljetilamino)-2-nitrobenzonitrilo  (Método 97, 4.20 g, 10.0
mmol} y polvo de zinc (3.40 g, 52 mmol) en MeOH-THF (1:1, 100 ml}) se
agregd lentamente cloruro de amonio saturado (40 ml). La mezcla de
reaccién se agitd a 25 °C durante 1 hora, a la cual se agregé entonces una
solucién de acetato de amonio saturado (50 ml). La mezcla resultante se
agité durante otros 30 minutos. Se retird el polvo de zinc mediante
filtracion y se lavd con EtOAc (200 ml), La capa orgénica se separo, se lavo
con salmuera (100 ml), se secé sobre sulfato de sodio, ¥ se concentrd, El
producto crudo se usd directamente para el siguiente paso sin purificacion
posterior. MS: Calculado: 394;

Hallado: [M+H]" 395.

Método 101
($)-N-(5-Ciclopropil-1H-pirazol-3-il)-2 6-diflucro-N'-( 1 -(4-fluorofenil)

etilbencen-1.3,4-triamina

Una seclucién de cloruro de amonio saturado (4 ml) se agregd
lentamente a una suspension de (S)-N'-(5-ciclopropil- 1 H-pirazol-3-il)-2,4-

difluoro-N-(1 -(4-fluorofenil)etil)-6-nitrobencen-1,3-diamina (Método 102,

%
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0.30 g, 0.719 mmol) ¥ polvo de zine (0.235 g, 3.59 mmol) en MeOH/THF d
(10 ml, 1:1). La mezcla se agité a 25 °C durante 2 horas. Se agregd una
solucidn de acetato de amonio saturado (5 ml} y ia mezcla se agitdé durante

oiros 30 minutos. Se retird el polve de zine mediante filtracion y la torta se

lavd con EtOAc (15 mi). La capa organica se separd y se seco sobre sulfato

de sodio. Luego del retiro del disolvente, el producto se usd directamente

para el siguiente paso sin purificacion posterior.

Método 102

i)-2.4-difluoro-A"~( 1 -(4-flucrofenil)

etil}-6-nitrobencen-1.3-diamina

Una mezcla de S-ciglopropii-¥-(2,3,4-triflucro-6-nitrofenil)- 1 -
pirgzol-3-amina  {Método 103, 0300 g, 101 mmol), (5)-1-(4-
fluorofenil)etilaming {0.154 g, 1.11 mmol) y DIEA (0.263 ml, 1.51 mmol)
en »-BuOH (2 m) se calenté en un tubo sellado puesto en un baiie de aceite
graduado a 135 °C durante 8 horas. El disolvente se retird bajo presién
reducida v el residuo se purificé por cromatografia (hexano-EtOAc = 3:1)
para producir el compuesto del titulo como un solido anaranjade (0.30 g,
71%). '"H NMR (400 MHz) 11.89 (s, 1H}, 8.57 (s, |H), 7.69 (d, 1H, J=13.6
Hz), 7.35 (m, 2H), 7.14 {t, J =8.8 Hz, 2H}, 6.81 (d, 1H, 7.6 Hz), 5.39 (s,
1H), 5.00 (m, 1H), 1.80 (m, 1H}, 1.49 (d, J =6.8 Hz, 3H}, 0.90 (m, 2H),
0.62 (m, 2H). MS: Calculado: 417; Hallado: [M+H]" 418.

Maétodo 103

5-Ciclopropil-N-(2,3.4-trifluoro-6-nitrofenil}- 1 H-pirazol-3-amina
A 1,23 A-errafluoro-5-nittobenceno (3.0 g, 15.4 mmol) y DIEA (3.7

ml, 21.0 mmol!) en THF seco (20 ml} se agregd 5-ciclepropil-1H-pirazol-5-
amina (1.7 g, 14.0 mmol) en THF (5 ml} gota a gota a 0 °C. Luego de la
adicién, la mezcla de reaccion se agité a 25 °C durante 16 horas. El
disolvente se retir6 bajo presion reducida y el residuo resultante se putifico
por cromatografia en columna (hexano-EtQAc = 4:1). Este se recristalizo de

Et,O (20ml) ¥ hexanos (~150mi) para producir el compuesto del titulo
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comeo cristales rojos (0.650 g, 16%). "H NMR (400 MHz) 11.84 (s, 1H),
8.67 (s, 1H), 8.06 (m, 1H), 5.57 (s, 1H), 1.82 (m, 1H), 0.89 (m, 2H), 0.65
{m, 2H). MS: Calculado: 298; Hallado: [M+H]" 299.

Método 104

difluorofenilamino)-2-{(4-fluorofenilletancl

Una solucién de cloruro de amonio saturado (4 ml) se agregd
lentamente a una suspension de (R)-2-(3-(5-ciclopropil-1H-pirazoi-3-
ilamino)-2,6-difluoro-4-nitrofenilamino}-2-(4-fluorofenil)etanol  (Métedo
105, 0.250 g, 0.577 mmol) ¥ poivo de zinc (0.18% g, 2.88 mmeol) en
MeOH/THFE {10 ml, 1:1). La mezcla se agitd & 25 °C durante 5 minutos. Se
agregé una solucién de acetato de amonio saturado (3 ml} y la mezcla se¢
agitd durante otros 30 minutos. Se retird el polve de zinc mediante
filtracion y ta torta se lavd con BE1OAC (15 ml). La capa organica se separd y
se secO sobre sulfato de sodio. Luego del retiro del disolvente, el producto

se usé directamente para el siguiente paso sin purificacion posterior.

Meétodo 105
{”)-2-(3-(5-Ciclopropil-1H-pirazol-3-ilamino)-2.6-difluoro-4-

nitrofenilamino)-2-{4-fluorofgnilletanol

Una mezcla de 5-ciclopropil-N-(2,3,4-trifluoro-6-nitrofeml)-1 -
pirazol-3-amina (Método 103, 0.300 g, 1.01 mmol), (R)-2-amino-2-(4-
fluorofenil)etanal (0.172 g, 1.11 mmol) y DIEA (0.263 ml, 1.51 mmol) en

n-BuOH (2 ml) se calentd en un tubo sellado puesto en un bafio de aceite

graduado a 135 °C durante 8 horas. El disolvente s¢ retird bajo presion
reducida v el residuo se purificé por cromatografia (hexano-EtOAc = 1:1)
para producir el compuesto del titulo come un sélide anaranjado (0.23 g,
57%). 'H NMR (400 MHz) 11.88 (s, 1H), 8.57 (s, 1H), 7.70 (d, /=13.2 Hz,
IH), 7.34 (m, 2H), 7.15 {1, J =8.8 Hz, 2H), 6.61 (b, 1H), 5.38 (s, IH), 5.07
(t, J =5.6 Hz, 1H), 4.88 (m, 1H), 3.62-3.7] (m, 2H), 1.80 (m, TH}, 6.90 (m,
2H), 0.61 (m, 2H). MS: Calculado: 433; Hallado: [M+H]" 434.



WO 2006/087530 PCT/GB2006/000513
-90 -

Utilidad

Los compuestos de la presente invencion poscen utilidad para el
tratamiento de cancer inhibiendo las tirosina cinasas, particularmente las
Trk y, mas particularmente, Trk A y B. Métodos de tratamiento rastrean
("target™) la actividad tirosina cinasa, particularmente {a actividad Trk v,
mas particularmente la actividad Trk A y B, la cual se encuentra
comprometida en una variedad de procesos relacicnados con el cancer. En
consecuencia, se espera que los inhibidores de tirosina cinasa,
particularmente las Trk y, mas particularmente, Trk A y B, sean activos
contra la enfermedad neoplésica tal como carcinoma de la mama, ovario,
pulmén, colon, prastata u otros tejidos, asi como leucemias y linfomas,
tumores del sistema nerviosos central y periférico, y otros tipos de tumotres
tales como melanoma, fibrosarcoma y osteosarcoma. Asimismo, se espera
que los inhibidores de tirosina cinasa, particularmente los inhibidores Trk y,
mds particularmente los inhibidores Trk A y B sean utiles para el
tratamiento de otros trastornos proliferativos, incluidos pero no limitados a
enfermedades  autoinmunitarias,  inflamatorias, neurologicas, ¥
cardiovasculares.

Adicionalmente, se espera que los compuestos de Ja invencion sean
utiles en el tratamiento o profilaxis de neoplasias malignas seleccionadas,
con regulacion por aumento de cinasas Trk constitutivamente activadas,
incluidas pero no limitadas a, re-arreglos oncdgenos que lievan a fusiones
ETV6-TrkC, proteinas de fusion TRP-TrkA, AML-ETO (1&;21),
sefializacién autocrina o paracrina que conducen a niveles sericos elevados
de NGF, BDNF, neurotropinas o tumotes con Tkr consiitutivamente
activas, asociadas con agresividad de la enfermedad, sefializacion de
crecimiento y proliferacién tumoral o supervivencia.

Se ha demostrado que los compuestos de la presente invencidn
inhiben tirosina cinasas, particularmente las Trk y, mas particularmente, Trk
A v B, como se determina por el Anidlisis de Trk A descrito en esta

solicitud.
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En igual forma, los compuestos proporcionados por esta invencion
deben ser (iiles como estandares y reactivos en determinar la capacidad de
un producto farmacéutico potencial de inhibir tirosina cinasas,
particularmente las Trk y, mas particularmente, Trk A v B, Estos se
proveerian en kits comerciales que comprendieran un compuesto de esta

invencion.

Formato de Andlisis Trk A

La actividad de la cinasa Trk A se midi6 con respecto a su capacidad
de fosforilar residuos sintéticos de tirosina en un sustrato de polipeptidico
genérico usando tecnologia Amplified Luminescent Proximity Assay
(Alphascreen} (PerkinElmer, 549 Albany Street, Boston, MA).

Para medir la actividad de la cinasa Trk A, €l dominio intracelular de
una cinasa Trk A humana HIS-marcada (aminodcidos 442-796 de Trk A,
Swiss-Prot Primary Accession Number P04629) se expresd en células SF9
y se purificd utilizando cromatografia en columna de niquel estandar.
Luego de la incubacidn de la cinasa con un sustrato biotinilado v trifosfato
de adenosina (ATP) durante 20 minutos a temperatura de la sala, se
suspendi6 la reaccion de Ja cinasa mediante la adicion de 30 mM de acido
etilendiaminatetraacético (EDTA). La reaccion se llevod a cabo en placas de
microtitulacion de 384 pocillos y los productos de reaccion se detectaron
con la adicién de Microcdpsulas Donadoras recubiertas con esiretavidina y
Microcdsulas Aceptoras recubiertas con anticuerpos especificos de
fosfotirosina usando el Lector de Placas EnVision Multilabel luego de una

incubacién durante la noche a temperatura de la sala.

Sustrato peptidico PolyEY-biotina (PGT-bio.)
ATP Km 70 pM

Condiciones de Andlisis|0.838 ng/ml Trk A, 9mM HEPES, 45pg/ml BSA, 10mM
MnCis, 5nM PGT-bio, 0.01% Triton® X-100, 70uM ATP

Incubacién 20 minutos, temperatura de la sala
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Condiciones de 16.3mM HEPES, 30mM EDTA, 525pug/ml BSA, 40mM NaCl,
Terminacion/Deteccién |0.007% Triton® X-100,12ng/ml de Microcapsulas Donadoras.
12ng/ml de Microcdpsulas Aceptoras

Incubacion de durante la noche, temperatura de la sala

Deteccion

Configuraciones del Excitacion = 680 nM Emision = 570 nM Tiempo de Excitacion

Fluémetro = |80ms Tiempo Total de Medicion =550ms

Aunque las propiedades farmacologicas de los compuestos de la
formula {I) vazian con ¢l cambio estructural, en general la actividad poseida
por los compuestos de la formula (I) puede demostrarse con
concentraciones ICs;, (concentraciones para obtener una inhibicion del 50%)
o dosis en el rango de (0.01 uM a 10 pM).

Cunando se ensayaron en el anterior analisis in vitro la actividad
inhibidora Trk de los siguientes ejemplos se cuantificd con las siguientes

ICj.u.

Ejemplo ICs (pM)
Ejemplo 4 0.020
Ejemplo 14 (.022
Ejempic 29 (.015
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Reivindicamos: /9

1.  Un compuesto de férmula (1):

RN,

M
en donde:

R' v R? se seleccionan independientemente de hidrogeno hale, nitro,
ciano, hidroxi, trifluorometoxi, amino, carboxi, carbameilo, mercapto,
sulfamoilo, C;galquilo, Cs.salquenilo, Casalquinile, C,ealecoxi, C;.
salcanoilo, C,salcanoiloxi, N-(Cysalquil)amino, N,N-{C, salquil);amino, C,.
salcanoilamino, N-(C,galquil)carbamoilo, NN-(C\alquil}carbamoilo, C,.
«alquilS(0), en donde a es 0 a 2, Ciealcoxicarbonile, N-(C,.
salquilsulfamoilo, N N-(C|salquil)sulfamoilo, C)ealquilsuifonilamino,
carbociclilo o heterociclilo; en donde R' y R* independientemente de cada
uno pueden sustituirse opcionalmente en carbono por uno o mas R% y en
donde si dicho heterociclilo contiene una fraccion -NH-, ese nitrégeno
puede sustituirse opcionalmente por un grupo seleccionado de R’;

X', X? y X* son independientemente =N- o =CR"-;

R* vy R" se seleccionan independientemente de hidrégeno, halo,
nitro, ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto,
sulfamoilo, Cgalquilo, Ca.alquenilo, Cigalquinile, Cjealcoxi, Ci.
saleanoile, Cyqaleanoiloxi, N~(C, galquilyamino, NN-(C, qalquillamine, C,.
calcanoilamino, N-(C;.galquil)carbamoilo, N,N-(C.alquil),carbamoilo, C,.

alquilS(0), en donde a es 0 a 2, Cjgalcoxicarbonilo, N-(C,
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salquiDsulfamoilo, NN-(C | salquil)sulfamoilo, Cialquilsulfonilamino,
carbociclil-R''- o heterociclil-R'*=; en donde R’y R'® independientemente
de cada uno puede sustituirse de manera opcional en carbono por uno o mas
R"; v en donde, si dicho heterociclilo contiene una fraccién -NH-, ese
nitrogeno puede sustituirse opcionalmente por un grupo seleccionado de
R";

R* es hidrégeno o Calquilo opcionalmente sustituido; en donde
dichos sustituyentes opcionales se seleccionan de uno o mas R

R® v R® se seleccionan independientemente de hidrégeno, halo, nitro,
ciano, hidroxi, trifluorometoxi, amino, carbexi, carbamoilo, mercapto,
sulfamoilo, Cgalquilo, Cjealguenilo, Cygalquinilo, Cpealcoxi, Ci.
salcanoilo, Cqalcanoiloxi, N-(C)galquil)amino, ¥,N-(C,.salquil):amino, C;.
calcanoilamino, N-(C,galquil)carbamoilo, N,N-{C, salquil)carbamoilo, C,.
(alquilS{(0), en donde a es 0 a 2, Cjgalcoxicarbonilo, N-(C,.
calquil}sulfamoilo, N N-(C_calquil),sulfamoilo, C,.salquilsulfoniiaming,
carbociclilo o heterociclilo; en donde R’y R® independientemente de cada
uno puede sustituirse de manera opcional en carbeno por unc o mas Ry
en donde, si dicho heterociclilo contiene una fraccion -NH-, ese nitrogeno
puede sustituirse opcionalmente por un grupo seleccionado de R'";

A es un enlace directo o Calquileno; en donde dicho C,alquileno
puede sustituirse opcionalmente por uno o mas R'S

Anillo C es carbociclilo o heterociclilo; en donde si dicho
heterociclilo contiene una fraccion -NH-, ese nitrdgeno puede sustituirse
opcionalmente por un grupo seleccionado de R';

R’ se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, C,.salquile, Ciealquenilo, Co.
calquinilo, Cj.ealeoxi, Csalcanoilo, C)galcanoiloxi, N-(C)ealquil)amino,
N.N-(C4alquil);amino, C.alcancilamino, N-(Ci.salquil)carbamoilo, NN-
(C.¢alquil),carbamoilo, Ci4alquilS(0), en donde a es O a 2, C.
calcoxicarbonilo, N-(Cialquil)sulfamoilo, N,N-(C.salquii)sulfamoilo, Ci.
salquilsulfonilamino, carbociclil o heterociclil; en donde R’ puede

rox ' . n :
sustituirse opcionalmente en carbono por uno 0 mas R™; y en donde si

e
70_'
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dicho heterociclilo contiene una fraccién -NH-, ese nitrogeno puede Z)
sustituirse opcionalmente por un grupo seleccionado de R?';

nes @, 1,26 3; en donde los valores de R’ pueden ser los mismos 0
diferentes;

RE, RY, RS, R, R® y R se seleccionan independientemente de
halo, nitro, ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, Csalquilo, Cyalquenile, Cygalquinilo, Cysalcox],
Cealcanoile, Csalcanoiloxi, N-(C_salquil)amino, N N-(C,.salquil}xamino,
C¢alcanoilamino, N-(C,galquil}carbamoilo, N.N-(C,.salquil),carbamoilo,
CealquilS(0), en donde a es 0 a 2, Cpzalcoxicatbonilo, N-(C..
salquibsulfamoilo, NN-(Cigalquil)sulfamoile, C,salquilsulfontlamino,
carbociclil-R™- o heterociclil-R*-; en donde R®, R"?, R", R", R'® y R™
independientemente de cada uno pueden sustituirse opcionalmente en
carbono por uno ¢ mas R*; y en donde si dicho heterociclile contiene una
fraccidén -NH-, ese nitrégeno puede sustituirse opcionalmente por un grupo
seleccionado de Rﬁ;

R’, R", RY, RY, R* y R* se seleccionan independientemente de Ci.
salquilo, Csalcanoilo, C, ¢alquilsulfonilo, Ci.ealcoxicarbonilo, carbamoila,
N-(C.qalquil}carbamoilo, N.N-(C, salquil)carbamoilo, bencilo,
benciloxicarbonilo, benzoilo y fenilsulfonilo; en donde R’ R". R", R", R?!
y R® independientemente entre si pueden sustituirse opcionalmente en
carbono por uno o mas R*;

R* y R* se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo,
Csalquitlo, Cpealquenilo, Caealquinilo, Cigaleoxi, Cealcancilo, C,.
calcanoiloxi, N-(C,.calquil)amino, N.N-(Csalquil):amino, .
salcanoilamino, N-(Cy.ealquil)carbamoilo, NN-(C).salquil);carbamoilo, C,.
calquilS(0), en donde a es 0 a 2, Cpealcoxicarbonilo, N-(C,.
salquilisulfamoilo, NN-(Ciealaquil)sulfamoile, C wsalguilsulfonilamine.,
carbociclil o heterociclil; en donde R** y R* independientemente de cada

. : A
uno pueden sustituirse opcionalmente en carbono por ung o mas R™; y en
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donde si dicho heterociclilo contiene una fraccidn -NH-, ese nitrdgeno
puede sustituirse opcionalmente por un grupo seleccionado de R*;

RY, R? R® ¥ R* se seleccionan independientemente de un eniace
directo, -Q-, -N(R?)-, -C(O)-, -NR*C(0)-, -C(OINR)-, -8(0)s-, -
SO,N(R*®)- o -N(R¥)SO:; en donde R¥, R™, R*, R® y R¥ se
seleccionan independientemente de hidrégeno o Csalquilo y s es 0-2;

RY se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi,
trifluorometile, aming, carboxi, carbamoile, mercapto, sulfameilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamino, dimetilamino,
dietilamino, MN-metil-N-etilamino, acetilamino, A-metilcarbamoilo, M-
etilcarbamoilo, N, N-dimetilcarbamoilo, N, N-dietiicarbamoilo, N-metil-N-
etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo,
etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
stilsulfamoilo, N, N-dimetilsulfamoilo, N N-dietilsulfamoilo o A-metil-A-
etilsulfamoilo; y

R se selecciona de C4alquilo, C).salcanoilo, Cy.galquilsulfonilo, C.
salcoxicarbonilo, carbamotlo, N-(C| salquil)carbamoilo, NN-(C,.

salquil)carbamoilo, bencilo, benciloxicarbonilo, benzoilo y fenilsulfonilo;
o su sal farmacéuticamente aceptable. ,

2. Un compuesto de formula (I) o su sal farmacéuticamente acepiable,
como se reivindica en la reivindicacion 1 en donde R' se selecciona de C,.

s2lquilo, C ¢alcoxi y carbociclilo.

3. Un compuesto de férmula (I) o su sal farmacéuticamente aceptable,
como s¢ reivindica en cualquiera de la reivindicacion 1 6 la reivindicacion 2

en donde R” es hidrégeno.

4. Un compuesta de formula (I) o su sal farmacéuticamente aceptable,
como se reivindica en una cualquiera de las reivindicaciones -3 en donde

R’ se selecciona de hidrégeno, ciano, carbamoilo, Ciealquilo y C,.
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salcoxicarbonilo; en donde R puede sustituirse opcionalmente por uno o

mas RY; y R" es hidroxi.

5. Un compuesto de formula (I} o su sal farmacéuticamente aceptable,
como se relvindica en una cualguiera de las retvindicaciones 1-4 en donde

R'es hidrogeno.

6. Un compuesto de formula (I) o su sal farmacéuticamente aceptable,
como se reivindica en una cualquiera de las reivindicaciones 1-3 en donde
R’ ¥ R® se seleccionan independientemente de hidrégeno o C4alquilo; en
donde R’ y R® independientemente de cada uno puede sustituirse de

1 ) i . .
manera opcional en carbono por uno o mas R'®; en donde R'® es hidroxi.

7. Un compuesto de formula (I) o su sal farmacéuticamente aceptable,
como se reivindica en una cualquiera de ias reivindicaciones 1-6 en donde
A es un enlace directo o C_;alquileno; en dende dicho Cyalquileno puede

- . . I8 L 1 :
sustituirse opcionalmente por uno o mas R'%: en donde R'® es hidroxi.

8. Un compuesto de férmula (I) o su sal farmacéuticamente aceptable,
¢como se reivindica en una cualquiera de las reivindicaciones 1-7 en donde

Anillo C es fenilo, piridilo, 1,3-benzodioxolilo ¢ 1H-indolilo,

9. Un compuesto de formula (I) o su sal farmacéuticamente aceptable,
como se reivindica en una cualquiera de las reivindicaciones 1-8 en donde
R’ se selecciona de halo y Csalquilo; en donde R’ puede sustituirse

opcionalmente por unc o mas R?®: en donde R es halo.

10.  Un compuesto de férmula {1) o su sal farmacéuticamente acepiable,
como se reivindica en una cualquiera de las reivindicaciones 1-3 en donde n

es 0,16 2; en donde los valores de R’ pueden ser los mismos o diferentes.

11.  Un compuesto de tdrmula (I) :

P
>
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R' se selecciona de metil, Isopropoxi y ciclopropilo;

R? es hidrégeno;

X!, X? y X son independientemente =N- o =CR'-;

R’ se selecciona de hidrégeno, ciano, carbamoilo, metilo,
hidroximetilo y metoxicarbonilo;

R! se selecciona de hidrogeno, fluoro, cloro, ciano, carbamoilo,
metilo, aminometilo y acetilaminometilo;

R* es hidrogeno;

R’ se selecciona de hidrdégeno, metilo, etilo o hidroximetilo;

R’ se selecciona de hidrogeno o hidroximetilo;

A 25 un enlace directo, metilena o hidroximetileno,

Anilio C es fenilo, pirid-2-ilo, 1,3-benzodioxol-5-ilo 0 1H-indol-3-iio

R’ es trifluorometilo y fluoro; v

nes0, 196 2; en donde los valores de R’ pueden ser los mismos o
diferentes;

o su sal farmacéuticamente aceptable.

12. Un compuesto de formula (1):
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seleccionado de:

(2R)-2-[9-(5-ciclopropil- 1 H-pirazol-3-il)-6-metil-9H-purin-2-ilamino]-2-(4-
fluorofeniletancl;

(2R)-2-{[9-({5-ciclopropil- 1H-pirazol-3-il)-9H-purin-2-ilJamine } -2-(4-
fluorofenil)etanol;

N-((8)-1-(4-fluorofenil)etil)}-9-( 5-isopropoxi- 1 H-pirazol-3-il)-9H-purin-2-
amina;

3-(5-ciclopropil-1 H-pirazol-3-il)-N-[($)-1 -{4-fluorofeniletil]-3 H-imidazo
[4,5-b]piridin-5-amina;
3-(5-isopropoxi-1H-pirazol-3-1)-N-({S)-1-(piridin-2-il)etil)-3 H-imidazo
[4,5-6]piridin-3-amina;

N-({8)-1-(4-fluorofenil)etil}-3-(5-isopropoxi- 1 H-pirazol-3-il)-3H-imidazo
[4,5-b]piridin-5-amina,;

(2R)-2-(4-fluorofenil)-2-(3-(5-isopropoxi-1 H-pirazol-3-il)-3H-imidazo[4,5-
6]piridin-3-ilamino)etanol;
6-cloro-N-{(S)-1-(4-fluorofenil)etil)-3-(5-isopropoxi-1 H-pirazol-3-il)-3 -
imidazof4,5-b]piridin-5-amina;

3-(5-ciclopropil-1 H-pirazol-3-i1}-N-[(S)- 1-(4-fluorofenilletil |- 3H-benzo
[d]imidazol-5-amina; y

N-((1-(5-ciclopropil-1H-pirazol-3-il)-6-({S)- 1-(4-fluorofenilJetilamino)- 1 A-
benzo[dlimidazol-5-i)metil)acetamida;

o su sal farmacéuticamente aceptable.

13. Un proceso para preparar un compuesto de formula (I) o su sal ™
farmacéuticamente aceptable, proceso que, en donde grupos variables son, a |
menos que se especifique lo contrario, como se define en la reivindicacién

1, comprende:

Proceso a) reaccion de un compuesto de formula {1F):



WO 2006/087530 PCT/G Blﬂﬂﬁfﬂﬂﬂ-’}% -

- 101} - -
D

:‘KI
R3 \i\] /N‘« ,..--Pg
L \Sff
X2 X3 g2 R’
4. NH
R

{In

en donde Pg es un grupoe protector nitrégeno, con un compuesto de formula

(ITD):

5

L
Y

A
R,

iy
en donde L es un grupo desplazable;
Proceso b) para compuestos de formula (I) en donde R’ es hidroximetilo y

R® es hidrogeno; reaccion de un compuesto de férmula (IT) con un epoxido

de formula (IV):
YD

A
R,

vy

Proceso ¢) para compuestos de formula (I) en donde X' es =CR'"-; hacer

reaccionar un ¢compuesto de formula {V):

NH,
A
Y M=
Xl\l?)( 3 7 E'

5

4.4

=)
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(V) con un compuesto de formula (Vi):

HENYN

Rlﬂ
(VID)
Proceso d) para compuestos de formula (1) en donde X' es =N-; hacer
reaccionar un compuesio de formula (V) con una sohucion de NalNO;
acuoso;

Proceso e} hacer reaccionar un compuesto de férmula (VH):

3 \iﬂ 7 “N-T8
) =
X: _.x3 2 !

Vip
en donde L es un grupo desplazable y Pg es un grupo protector nitrogeno;

con una amina de formula (VIII):

TN K
R
T
®),
(VI

vy, después, si es necesario:

i) convertir un compuesto de férmula (I) en otro compuesto de la formula
(I);

11) retira cualesquiera grupos protectores;

iii) formar una sal farmacéuticamente aceptable.

14.  Un compuesto de formula (I), o su sal farmacéuticamente aceptable,

como se reivindic\a\ en una cualquiera de las relvindicaciones l-lg,fﬁzii?ﬁﬁb

{'como un madicyénto. N
Ill

. | j‘//

P
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15.  El uso de un compuesto de formula (I), o su sal farmacéuticamente
aceptable, como se reivindica en una cualquiera de las reivindicaciones 1-
12, en la fabricacion de un medicamento para emplearlo en la inhibicion de

la actividad Trk.

| 16. El uso de ua compuesto de formula (I), o su sal farmacéuticamente
aceptable, como se reivindica en una cualquiera de las reivindicaciones 1-
12, en la fabricacion de un medicamento para emplearlo en el tratamiento o

profilaxis de cancer.

. 17.  El uso de un ¢compuesto de formula (I), o su sal farmacéuticamente
aceptable, como se reivindica en una cualquiera de las rervindicaciones 1-
12, en la fabricacién de un medicamento para emplearlo en la produccion

de un efecto anti-proliferativo.

18. Un método de inhibir la actividad Trk que comprende administrar a
un hospedero necesitado de tal tratamiento una cantidad terapéuticamente
efectiva de un compuesto de fdrmula (1), o su sal farmacéuticamente

acepiable, como se reivindica en una cualquiera de las reivindicaciones 1-

0 12.

19.  Un método para el tratamiento o profilaxis de cancer, que comprende

administrar una cantidad terapéuticamente efectiva de un compuesto de
formula (I) o su sal farmacéuticamente aceptable, como se reivindica en una

cualquiera de las reivindicaciones 1-12.

20.  Un método de producir un efecto anti-proliferativo en un animal de
sangre caliente, tal como el hombre, necesitado de tal tratamiento, que
comprende administrar a dicho animal una cantidad efectiva de un
compuesto de férmula (I), o su sal farmacéuticamente aceptable, como se

reivindica en una cualquiera de las reivindicaciones 1-12.
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21.  Una composicion farmacéutica que comptende un compuesto de
formula (I), o su sal farmacéuticamente aceptable, come se reivindica en
una cualquiera de las reivindicaciones 1-12, junte con por lo menos una

sustancia portadora, diluyente o excipiente farmacéuticamente aceptable.

22. Una composicién farmacéutica que comprende un compueste de

formula (I), o su sal farmacéuticamente aceptable, como se reivindica en

una cualquiera de las reivindicaciones 1-12, jumto con por lo menos una -

sustancia. portadora, diluyente o excipiente farmacéuticamente aceptable

para’uso en’la inhibicion de la actividad Trk. g
h -"’,z" |\‘-

i~ S

23, Una composicidn farmacéutica que comprends un compussio de
formula (I), o su sal farmacéuticamente aceptable, como se reivindica en
una cualquiera de las reivindicaciones 1-12, junto con por lo menos una
sustanc::a portadera;” diluyente o ‘excipiente. farmacéuticamente aceptable

]:rara usn‘en el tratamiento o profilaxis de cancer.

'\.// ."\ ....-—""JH(;

, )

24. Una composicidn farmacéutica que comprende un compuesto de
formula (1), o su sal farmacéuticamente aceptable, como se reivindica en
una cualquiera de las reivindicaciones 1-12, junto con por lo menos una

sustancla portadora, diluyente_ Q\EXGI]JIEIIIB farmacéuticamente aceptable
_,.,--""""_"'"_"'""--—..,_ —_———
para u;& en rﬁa produccién de un efeeto’ anti- pmllferatwo en un animal de

sangre cahan‘tg\:\ tal como ¢l hombre., ,
. _,.f'f’

.

25.  Un compuesto de forrnula (D), o su sal farmacéuticamente aceptabl

~
COMO s& mlvlnﬁlca-enrunualqﬁ‘era de las reivindicaciones 1- l{para uso

en la mhlblémn de la actividad Trk \L’I \\ e T
| 7y

A

26.  Un compiiesto.de formula(I), o su sal farmacéuticamente aceptable,
como se reivindica en una cualquiera de las reivindicaciones 1-12, para uso

en el tratamiento o profilaxis de cancer.
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27.  Un compuesto de formula (T), osii sat-farmacéuticamente aceptable

como se reivindica en m\cualqmera de las rewmdlcacmnes 1- ]2;\]3&?&1 uso’
en la produccion de uh efect{:- anti-proliferativo. e
\__\
28. El método o uso de acuerdo con las reivindicaciones 16, 19, 23 6 26
en donde dicho cancer se selecciona de fibrosarcoma congénito, nefroma
mesoblastico, mesotelioma, leucemia mieloblastica aguda, {eucemia
linfocitica aguda, mieloma multiple, melanoma, cancer esofigico, mieloma,
cancer hepatocelular, pancredtico, cervical, sarcoma de Ewing,
neuroblastoma, sarcoma de Kaposi, cancer de ovario, cdncer de mama
® incluido cancer secretor de mama, cdncer colorrectal, cancer de préstata
incluido cancer de prostata resistente a hormonas, cancer de _‘ufejiga,
melanoma, cancer de pulmon — cancer pulmonar amicrocitico (N SCﬂC), y
cancer pulmonar microcitico (SCLC), cancer gastrico, cancer de cabeza y
cuello, cdncer renal, linfoma, cancer tirgideo incluido cancer tiroideo

papilar, mesotelioma y leucemia.
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Ipastille or legalisation cerlificate only confirms that the signatuee. seal o stanm on e document is
Eoriwing. It ders pod mean Ui the fondents of Gy docunseny are pobrecd oF that the Foreim &

[ aromegiwesal th i Eluse appeoes of the comizats.



ASSIGNMENT
The andersigned,

LAMB, Michelle; WANG, Tae and YU, Dingwei

domiciled in
Astradeneca R&D Boston, 35 Gatehouse Drive,
Waltham, MA 02451, United States

hereby state under oath to be the sole and true invenior
of CHEMICAL COMPOUNDS

state 45 well that assign, without reservations or

litnitgtion, in favor of

AstraZenecz AB

a corporation organized and existing under the laws of
Sweden

domiciled In

SE-151 85 Stdertsilie, Swaden

all rights inherent to said invention, and that the above
mentioned corporation hereby is enabled to apply, in its
name, Tor the corresponding patent in the Republic of

Colombia.

LAMB, Mlchelle

. ol S arre s < ST Seiell
w,mngwf 7

=

101761-1P CO
h

TRASPASO

abafo firmado

domiciliade en

decla bajo juraments ser drice y verdadere  inventor

de.

Declar asimismo que ced ¥
transf sin reserva ni limitacidn, a favor de la
sociedad

organizada v existente de conformidad con la leves de

domiciliada en

Todos los derechos inherentes a dicha invencidn v que la
citada sociedad queds facultada para solicitar en su
nombre la patente correspendiente en 13 Repablica de

Colombia.

Jlyel a7

[Ty mpnipnrhd sraes, SR kb kT anat o LTI R B R PP

WANG Ta-::



ASSIGNMENT
The undersigned,

MOHR, Peter and WANG, Bin

domiciled in
Array BioPharma Inc, 3200 Walnut Street, Bouider, CO
E0301, United States

hereby state under gath to be the sale and true inventor
of CHEMICAL COMPOUNDS

state as well that assign, without reservations or

limitation, in favor of

AstraZeneca AB

a gorpotation organized and existing under the laws of
Sweden

domiciled in

SE-131 85 Stdertiilje, Sweden

al] rights inberent to said invention, and that the above
mentioned corporation hereby is enabled to apply, in its
name, for the correspending patent (n the Republic of

Colombia.

lem T Me7

Fdbdbatat CELETELE EEEY PN Y]

MOHR, Peter

CLLIELT LT R P PR R AR A

e

101761-P CO

TRASPARO

abajo firmado

domiciliado en

decla bajo juramento ser Unico ¥ verdadere  inventor

de.

Do lar asimisma que ced ¥
transt sin reserva ni limitacion, a favar de la
sociedad

organizada y existepte de conformidad con la loves de
domiciliada en

Todos los derechos inherentes a dicha invencidn v que la
citada sociedad queda facultada para solicitar en su

nombre la patente correspondiente en la Repiblica de

Colombia.

WANG, Bfn_
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TRADUCCION AL ESPANGCL del Documento de Cesion a AstraZeneca AB
firmada por el cedente y el cesionaric.

EN CONOCIMIENTO DE QUE YO, GREGORY JOHN TAYLOR de 37
Meadway, Ashford, Middlesex TW15 2TJ, Reino Unido, un Notario Pdblico
debidamente autorizado

CERTIFICO SOLAMENTE que &l documenio anexo, de nombre:

CESION

ha sido presentadoe a mi por Blair Consular Services en representacion de
AstraZeneca AB, y que dicho Blair Consular Services me han representado por
dicha presentacién que su cliente ya mencionado les ha representado que €l
documento anexc es un documento auténtico y ariginal.

FIRMADC vy sellado en 37 Meadway, Ashford, Middlesex TW15 27J, Reino
L'nido, el 15 de Agosto de 2007

(fima ilegible)
Gregery John Taylor
NOTARIO PUBLICO

[sello notarial]

Gregory Johrt Taylor

NOTARIC PUBLICC

37 MEADWAY

ASCHFORD, MIDDLESEX TW15 2T
REINC UNIDO

15-08-07



APOSTILLA
{Convencidn de La Haya del 5 de petubra de 1961)

REIND UNIDQ DE GRAN BRETANA E IRLANDA DEL NORTE

1, Pziz: Reino Unido de Gran Bretafa e Iranda del Norte

Este documento publico

2 ha sido firmado por Gragory John Taylor
3 Actuande en capacidad de Motario Piblico
4 lleva sl selloftimbre de Dicho Notario Piblico
Cerificado
5. &h Londres 6. el 16 de Agosto de 2007
7. por el Secretaric Principal de Estado de Su Majestad para Relacignes Extranjeras y de |a
Mancomunidad

8 No. H4393796

g SellofMimbre 1. Firma. Alex Crocikett

Hay un sello que dice:

Oficina Extranjera y de la Mancomunidad {firma ilegibls)

Londres Fara ef Secretario de Estado

Si este documents ha de ser utilizado en un pais €l cual no es parte de la Convencién de
La Haya del 5§ de octubre de 1961, debe ser presentado ante la seccidn consular da |a
misidn que representa a ese pajs. Una apostilla o cerificado de legalizacién sole confirma que
la firma, selle o tmbre en &l documento 28 genuino.  No significa que los contenidos del

documento estén correctos o que la Oficina Extranjera y de la Mancomunidad apruebs sus
contenidos,

<L




prérronas,

PODER

Yo (NDsatrns)

domiciliato(s) en

Mombrofamost a: BAMIRD CASTRO DUQUE vio JUAN
FABLG  CADENA  SARMIENTO +v/o  BEATRIZ
SJARAMILLO S,

do Bogota, Colombia, apoderados verdaderos v legales
con poder especial, amplio v suficiente, para recabar
de las  oficinas vy autoridades | colombianas
administrativas, judiciales y do policla, en cuoalguier
instantia o recurso, la obtencidn de patenies de
imvencidn, registros de rmarcas, disefios industriales,
madelos de utilidad, depdsitos de nombres cormerciales
¥ ensenas, registros de derechos de autor v contratos
sobre las mismas, obtoncidn da  certificades  de
pbtenter de  variedades wvegetales, asl como  sus
renavaciones, anclagiones de traspaso,
cambics de nombre y/o dormicilio; elaborar, tramitar v
agistrar  contratos de  licencia v licancias  de
cuatesquiera clascs) intervenir como demandante o
come demandado en cualguier instancia v recurso ante
cualguier juez; corporacitn, funcionario publice o
autaridad en acciones judiciales, administralivas y de
policla tales comao;  opasiciones al registro de marcas:
acciones  de  caducidad, cancelacidn v nulidad:
accienes reivindicatorias, acciones derivagas de la
abtencitn o explotacidn de licencias; acciones de
campetencia desleal; demandas penales; acciones de
indgmnizacidn de perjuicios, reclamos v observaciones
g sobicitudes de patentes, disefios industriales, mopdelos
de wutilidad, sn al sigrsicio de medidas cauvtalares ¥ an
otras acciones o medidas similares.

& este  efgcto, lols)  Tacultolamost para  elgvar
sohicitudes,  formular descripciones,  enmigndas,
wolestas, declaracivnes, oposiciones, cancelaciones,

aulidedes, spelaciones v reclames; pager iMpuesios,
suoias ¥ gravdmenes proscritos por la ley: repunciar o
desistir &  derechps concedidos © en curse  de
concesion; recibir toda clase de deocumentos y valores,
danda el descargo respectlivo, v, &n general, para ar
ante dichas autoridades todos |los pasos necesarios al
efecly indicade v \owmar todas 'as medidas  que
creyeren conducentes al resguardo de mis  {nuestros
intercsest, oon todas las domds facultades legales
necasariaz.

Este poder comprende la facultad de ratificar o
condlimar e mi NUese;  nerWE YD aoruadD  asi
coma la facultad de desistir, transigir, comprometer, y
la de sustituirlo &n todo o on parte vy revocar
sugtituciones.  Asimismeo nombrolamaos) a:  RAMIRO
CASTRO DUAGUE- yio JUAN PABLO CADENA
SARMIENTO v/o BEATRIZ JARAMILLG 5.

domiciliadadst  en la Caniera 7 MNo. 16-038 Piso
{nuestros)  apoderados en Colombia, co
para recibir notificaciones v desjgertea®Spd
judiciales o axtrajudiciales, C

Otargado y firmado en
by tle
Firma

Mombre

T orem

Brigard & Castro

BOGUTA - COLOMEA

%

B

POWER OF ATTORNEY

| [WWe) ASTRAZENECA AT

domiciled in §8~131 Sodertalie, Swedan

Mereby appoimt RAMIRO CASTRO DUQUE andfor
JUAN PABLO CADRENA SARMIENTC andior BEATRIZ
JARAMILLO 5.

of Bogotd, Colombiz, oy dourl true and lewdul
allormeys wilth special, ample and sufficient power 10
cbtain from the Colombian administrative, judicial and
police  offices  and  authorities, in any  instaoce,
privilages  of patents of invention, registration of
tradernarks, industrial designs and utidity models:
registtation  of  commercial nemes  end embioTns,
registration of copyright and contracts related thereto,
certificates of obtainers of vegetablas varieties, as well
as extensions, réngwals and recordal of assignments
and changes of name and domicile related te the
above. lo prepare, prosecute and register licenses of
iy kind, 1o st as plainnff or defendant noany
ingtance or recourse, and bofore  any  judgs,
carporation,  public official or authority in judicial,
administrative and police actions, such as: oppositions
ta the registration of trademarks: caducity, cancellation
ard nullity actions: claim actions derived from the
vptaining o1 explotebon of lcenses, action of unfar
competition; penal demands, actions of indemnitiss for
damagses: claims  or  gbhservations on  patent
applications, mooels, industrial designs  and  utility
models; m lhe exercise of preventive measures and in
oiher actions or similar proceedings.

To that effect they are hereby empowered to file
applications,  formulate  descriptions,  amendments,
protests,  declarations,  opppositions,  cancellations,
nullitics, appeals and claims; to pay taxes, guolas and
assesamonts prescribed by law, renocence or waive the
tights granted or in the process of granting: to receive
all kind of deocuments and wvaluables, giving the
respective release of receipt, and, in gercral, to take
helore said authorities the necessary steps to such
eftect, and any measurcs that they may deem
pertinent to the safeguard of my  lour)  interest{s)
with all the other necessary legal powers.

This power includes the facuity to ratify or confirm
daslst, scttle and compromise on my (our) behalf, and
ter substitute this power in whole or in part and to
revoke substitutions. At the same time | {We} hereby
appoint RAMIRG CASTRO BDUQUE andior JUAN
RABLO  CTADENA  SARMIENTC  and/or  BEATRIZ
ARAMILLD 5.

iciled in Carrera 7 No. 16-88, Piso 9, my  (our)
eyis) in fact, with powers 10 receive notifications
designate judicial and extrajudicial attorneys.

endd signed in Macclesideld, Cheshire,
I Fugland <~ f
[&) day piv ¥ 7 2003
—

Signature

Narme “REVIN Bﬁ//

Lo



CERTIFICADO NOTARIAL {SOCIEDAD}

Hoy de de
personglmente comparecid ante mi

a quien conozeo, v de guisn me consta que firmd el
anmterior documentn, debidamente juramentado declard
v dijo que él es

e

Soctedad legalmente constituida para un perfodo de
duracidn que atin no ha terminado; que &l declarante
estd autorizado por dicha compafila para conferir este
poder; que g sello estampado par &l gl pie de tal poder,
en nombre y represettacion de la expresada compafiia,
a3 al sallo oficial de &lla; ¥ que al ohjsto para €l cual se
configre pete insfrumento estd comprendido dentrn del
tie Ia sociedad.

El suserita Motario hace constar que tuvo a la vista las
pruebas de |a existencia de la sociedad.

Estadn de
son facha

¥ qQue quisn confiere el presente poder es sy
representante, '

r

Motario Poblico {sella)

- CERTIFICADO NOTARIAL
: + PERSONA NATURAL

Hoy de de
ante mi

, comparesioleron)

g quien (8s) conozoo y me consta gque ssisan)  lals)
persanals) firmante{s) del documento que precade v
guien{es} declaraln) que otorgan el mismo para los
fines vy propdsitos gue en 4l 58 expresan.

Motario PUblico {selo)

LEGALIZACICON FOR APROSTILLA ES REQUERIDA.

NOTARIAL CERTIFICATE {CORPCRATION)

" o P g
n this (f day of \!r""g
personally appearad before mae

(e St
o ma known, and known to me to be the person who
signad the faregoing instrument who being by me duly
sworn did depo®e and say that he (shel is tho

ATTor wEY
" Prtesceaeet AE

of

Which is legally Constituted for a term not yet expired,
that deperent i& guthorized by said Company to confer
-this Power of Attorney: that the seal affixed hareunto
by the deponent in the name and on behatf af g
Cormparation is the corporate seal thereof; and that -
purpose  for which  this  instrgment s granted
nclyed within the corporate purppse of company.

The undersigned Motary Public attests that he has seen
the documants that prove the existence of the
CAMmpany.

M i
Stale of

under date of f"‘-\r—_ \ ""‘"‘*"“?«- 270 5

and that he {she] who grants the prﬂsént power of
attorney is its Aepresentative, -

Motary Public’ {Seal

e

NCGTARIAL CERTIFICATE
NATURAL PERSON

n this day of of
personally appearad hefors me

who isjare) known to me and who | atlest execyred
the foregoing document and he (they) declared he

(they) grantisiahe document for the uses and purposes
thergin

Public {Seal

LIZATION BY APOSTILLE |S REDLMRED,



A

APOSTILLE
{Eague Convention of 5 Coaber 1301 Convention de La liave da 5 oclebee [H1)

UNITEDR KINGDOM OF GREAT BRITAIN AN]} KORTHERM ILELAMND
Cruntry: United Kingdom of Great Britain and Morlern [eeland
Pavs: Joyaome-Lini de Grande-Hretagne e o Irlands du Nord
Thig pubkic dacuinenl / L présent acte public

[las been signed by J R Flodeson
1 15 fignd par

Acting e capacily ol MNedary Public
wiszant en quatid e

Deaes the sealtstamp o The Said Womey Fublle
25l reviy du sceaudlimbee de

Certified Aulesis
al Londonda |pndres & ibefe 17 Cebruary 2004

by Eler Majesly's Frincipal Secromny of State lor Foreign and Comattoarweabl AfTwics S

prar lo Seceétaire &'Elal Bringipal de Sa Majesté aus Adtaires Etrangéies et du Coaytroaswedl th.

Mumnber/sious Ma 034898-}'

Sraim; 0. Signwlure:  J. Irefand
timbe.

P e Bt ety ef Bode S Bone S Seopdiieg o i

2/
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TRADUCCION SIMPLE AL ESPARQL del la Apostilla que vienen junto con & Certificado
Notarial {Sociedad) vy el Poder concedido por ASTRAZENECA AB, domiciliada en SE -
151 3odertalje, Suacia a Ramiro Castro Duque y/o Juan Pablo Cadena Sarmiento Win
Beatriz Jaramilie 8, domiciiados enia Carrera 7 #16-56, P, 9, Bogata D.C., Colombia.

AUTENTICACION
{Gonvencion de La Haya del 5 de Octubre de 1961)
REINO UNIDO DE GRAN BRETANA E IRLANDA DEL NCRTE

1. Pais: Reing Unidg de Gran Bretafa e Irlanda del Norte

2. Este documento pablico

ha sido firmado por J. B. Hodgson
3. actuando en capacidad de Notario Pablico
4. lleva el sello de: Dicho Notario Pablico

CERTIFICADOD

5. en Londresg ' 6. el 17 de Febrero de 2004

7. po} El secretario de Estado Principal de Su Majestad para Asuntos Exteriores y de |a
Comunidad

8. No. 3348987
8. Sello 10. Firma

J. Ireland {Firma)

Si este documento va a ser Utilizado en un pais que no es parte de Ia Convencisn de La
Haya del 5 de Qctubre de 1961, debe ser presentado a la saccidn consular de la mision
- gue representa a ese pals.
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Tiii'ﬁiuTENﬂLh'CIA DE INCUSTRIA ¥ COMERCIO ftﬂ)
il | | |
LU

;;“”?12?1”?\#”'15*‘*”“ Dey 2020 NUECREACIGN :
- i Eve: 374 FASL ) ' ' . é
Act 411 PRESENTACION bl aqp T CioNAL ;

Indusiria y Comercio
SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

P
PATENTE DE INVENCION MODELGQ DE UTILIDAD [ ]
4 Indicacion de que $8 solicita la cancemﬁn de una patente /[f‘i;
¢ Detos de identificacién del salleitants.o de la persona que presenta la solimtud [ _
¢ Descripcién de la javencién _ M/
4 Dibujgs de ser aétos pertinentés /
¢ Comprobanteds page de las tasas establecidas {
COMPLETA INCOMPLETA [ ]

DISENQ INDUSTRIAL [ )

[ |
]

. ndicacién da gle s9 solzmta el registro de Dissfio Industrial
¢ Datos de identificacion del soficitante o de ia persona que presentala EDHGFtud 1
& Representacion grafica v fotogréfica del Disefio Industrial o muestra del &)

material que Incorpora el disefo , '
¢ Comprobante da pago de las tasas establecidas ' []

COMPLETA [ | INCOMPLETA { ]

ESQUEMA DE TRAZADO | ] f
& Indicacion ds gue se solicita ol registro de un Eéquerﬁa de Trazado
# Datosde identificacidn del solicitante o de la persona gue presenta la solicitud

[
[
¢ Representacion grafica del esquema trazado {
% Comprobante de pago de las tasas establecidas 1

l--\‘-'L-\_tI.-—-_JI-—\.I

COMPLETA [ ] INCOMPLETA [ 1.

'Fjrma Rasponsablﬁ

I .
10 SET. 200 . Carera13No.27-00 Piso 5, 7 y 10

Conmutador; 3 82 08 40
Fax: .350 52 20
_ E-mall; Irifo@@slc.gov.co
. : WY, 80, gov.00
* - Bogotd, D.C., Colombla

- Fecha




REPVBLICA DE COLOMBIA (’_3
SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO cii?

Fplio 218
2020
Bagota D.C.,

Doctor{al

CADENA EARMIENTS JUAN PABLOD
Lpoderado(al v/o Representante de
LSTRAEZEWECA AR

REFERTEMCIA Eadicacidn No. T 92923
Solicitud internacicnal PCT/GRZO06 /000813
Fecha inicioc fase nacional 1&/709/2007

Trdmite 1
Evento 378
Actuacidn 416@
Oficio Neo. 240
Folias 1

Teniendo en cuenta que la solicitud de privilegio de patente gue se tramita bajo el
expediente indicado en la referencia, reline los requisitos de forma establecidos en
la Decisicon 488 de la Comisidn de la Comunidad Andina, &l Tratade de Cooperaciin en
Materia de Patentes (PCT), el Reglaments y la Cirecular Unica de la Superintendencia
de Indusztria vy Comercio, se envia el extracto de la solicitud a la Oficina de
Comunicaciones para efecto de su publicacidn en la Gaceta de Propiedad Industrial.

' T b Pa B
Cdmplase ulj f_.fir.ﬂ 'Fl‘
Dada en Bogosd 0,

adpall
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WO Z00G08TEI0 PCT/GBHNGAHDS13
-74 -
layer was seperated, washed with brine (10 ml), dried over sodium sulfate, and concentrated.
The crude product was used direcily for the next step without further purification, M$S: Caled.;
368; Found: [M+H]" 369.

Method 94

" fluorophenyljethano}

A mixture of 2-chloro-N-(5-cyclopropyl-1 H-pyrazol-3-yD)-5-nitropyridin-4-amine
{Methed 90, 0.15 g, 0.54 mmol), {(£)>-2-amino-2-(4-flucrophenyllethanel (0.10 g, 0.67 mmol),
and DIEA (0.12 ml, 0.67 mmol) in #-BuOH (5 ml) was heated in a sealed tube at 195 °C for
52 howrs. The solvent was removed under reduced pressure and the residue was purified by
column chromatography (EtOAc) to give the title compound as a yellow solid (0,15 g, 72%).
'H NMR (400 MHz) 12,38 (s, 1H), 9.59 (b, 1H), 3.83 (s, 1H), 8.16 (b, 1K), 7.37 (m, 2H),
7.13 (m, 2H), 6.75 (b, 1H), 5.92 (b, 1H}, 5.25 (b, 1ED, 4.98 (m, iED, 3.61 (t, /= 6.4 Hz, 2H),
1.92 (m, 1H), 0,97 (m, 2H}, 0.72 (m, 2H), MS: Caled.: 398; Found; [M+H]" 399.

Method 95

T a solution of 2,6-dichloro-3-nitropyridine (1.0 g, 5.3 mmol) and DIEA (0.77 ml,
4.4 ramol) in THF (20 ml} was added S-isopropoxy-1 H-pyrazol-3-amine (0.50 g, 3.5 mmol).
The reaction mixture was stirred at 25 °C for 3 days and 60 °C for 1 hour, The solvent was
removed under reduced pressure and the resulted residue was purified by colunn
chromatography (hexane-EtQOAc =3 : 1) to give the titls compound as a vellow solid (0.62 g,
59%). "H NMR (400 MHz) 12.25 and 11.66 (s, 1H), 10.46 and 10.13 (s, 1H), 8.56 {m, 15,
7.11 and 7.02 (d, J= 8.4 Hz, 1H}, 6.08 and 5.97 (s, 1H), 4.70 and 4.48 {m, 1H), 1.32 and 1.27
(d, /= 6.0 Hz, 6H). MS: Caled.: 297; Found: [M+H]" 298.

Method 96
(5}-2-Amino-3-{5-cyclopropyl-15-pyrazol-3-ylaming)-5-( 1 -(4-
fluorophenyljethylaminebenzonitrile

Te a suspension of (S)-3-(5-cyclopropyl-1H-pyrazol-3-ylamine)-5-(1-(4-
flucrophenyljethylamine)-2-nitrobenzonitrile (Method 97, 4.20 g, 10.0 mmol) and zine dust
(3.40 g, 52 mmel) in MeOH-THF (1 ; 1, 100 mi} was slowly added saturated ammoniom
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chloride {40 ml), The reaction mixture was stirred at 25 °C for 1 hour, to which was then
added saturated ammonium acetate solution (50 ml). The resulting mixture was stirred for
another 30 minutes. Zn dust was removed by filtration and washed with EtQAg (200 ml). The
argatic layer was separated, washed with brine (100 mil}, dried over sodium sulfate, and
concentrated. The crude product was used divectly for the next step without further
purification, M8: Caled: 376; Found: [M+H]" 377.

itrgl itrile

A mixture of 3-(3-cyclopropyl-1 H-pyrazel-3-vlamino)- 5-flupro-2-nitrobenzonitrile
{Method 98, 3.50 g, 12.2 mmol), (S)-1-(4-fluorg-phenyTjethylamine (1.87 g, 13.4 mmol), and
DIEA (2.6 ml, 14.6 munol) in #-BuOH (20 ml) was hegted in a sealed tube at 230 °C for 2
hours. The so[vent was removed under reduced pressure and the residue was purified by
column chromatography {hexane-EtOAc = | ; 2) to give the title compound as & yellow solid
(4.4 g, 89%). "H NMR (400 MHz) 1238 (s, 1H), 10.12 (b, LH), 8.07 {d, J= 6.4 Hg, 1H), 7.34
(m, 2H), 7.16 {m, 2H), 6.89 (b, 1H), 6.77 (5, 1K), 5.63 {m, 1H), 4.55 (m, 1H), 1.90 {m, 15D,
1.45 (d, J= 6.8 Hz, 3H), 0.97 (m, 2H), 0.70 (m 2H). MS: Caled.: 406: Found: [IM+H]* 407.

Method 98
1.

To a solution of 3,5-diflucre-2-nitrobenzomtrile (Method 99, 5.8 g, 31.5 mmol) and
DIEA (5.5 ml, 31.5 mmol} in THF {50 ml) was acdded drop wise a solution of S-cyelopropyl-
1 H-pyrazol-3-amine (4.66 g, 37 8 munol) in THF (5 m} at 0 °C. After addition, the reaction
mixture was stirred at 25 *C for 20 hours, The solvent was removed under reduced pressure
and the resulted residue was purified by column chromatography (DCM-EtOAc =10+ 1110
give the tithe compound as a yellow solid (5.5 g, §1%). 'H NMR (400 MEz) 12.43 (s, 1H},
9.70 (s, 11}, 8.22 (dd, /= 11.2 and 2.0 Hz, 1H), 7.51 (d, /= 5.2 He, 1H), 5.92 (s, 1H), 1.90
(m, 1H), 0.95 {m, 2H}, 0.71 (mm, 2H). MS: Calcd.: 287; Found: [M+H]' 288,
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Method 99
3.5-Diflugro-2-nitrobenzonitrile

Potassinm nifrate (6.56 g, 64.8 pimol) was 2dded to concentrated HpS0; (33.7 ml, 633
mimol) at O °C., followed by slow addition of 3,5-difluorobenzonitrile (4.4 g, 31.6 mmol}. The
suspension was stirred at this temperatire for an additional 3 hours and quenched with ice

. water (500 ml). The resulting solid was collected by filtration and dried to give the title

compound (5.55 g, 95%) as a white solid, "H NMR (400 MHz, CDCly) 7.43 (m, 1H), 7.35 (m,
1H).

fiuorophenyllethylaminotbenzamide

To a suspension of (§3-3-(5-cyclopropyl-1H-pyrazol-3-ylamino)-3-( 1 -{(4-flucrophenyl}
ethvlaming)-2-nitrobenzonitrile {Method 87; 4.20 2, 10.0 mmol) and zinc dost (3.40 g, 32
mmeol} in MeOH-THF (1 : 1, 100 ml) was slowly added saturated amgmonium chloride (40
ml}. The reaction mixture was stirred at 25 *C for 1 hour, to which was then added saturated
ammonivm acetate solution (50 ml). The resulting mixture was stirred for another 3¢ minutes.
Zn dust was remoeved by filtration and washed with EtOAc (200 ml}. The organic layer was
separated, washed with brine (100 ml), dried over sodium suifate, and concentrated. The
crude product was used dirsctly for the next step without further purification. MS: Caled: 394;
Found: [M+H]" 393,

A solution of saturated ammonium chloride (4 ml) was added slowly to a suspension
of (8)-N'-(5-cyclopropyl-1 H-pyrazol-3-y1)-2,4-difluoro-N"-( 1 -(4-fluorophenyljethyi)-6-
mitrobenzene-1 3 -diamine (Method 102, §.36 g, 0.719 mmol) and zine dust (G.235 g, 3.59
mmol} in MeOH/THF {10 ml, 1:1}. The mixture was stirred at 25 °C for 2 hours, Saturated
ammonium acetate solution (5 ml} was added and the mixture was stirred for another 30
minutes. Zn dust was temoved by filtration and the cake was washed with EtQAc (15 mi).
The orgenic layer was separated and dried over sodium sulfate. Afier removal of solvent, the

product was used directly for the next step without further purification.
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nitrobenzene-1,3-diaming

A mixture of 5-cyclopropyl-N-(2,3,4-trifluore-6-nitropheny)-1H-pyrazol-3-amine
(Method 103, 0,300 g, 1.01 mmol), (5)-1-(4-fluorophenyl)ethylamine (0.154 g, 1.11 mmob)
and DIEA (0,263 ml, 1.51 mmol) in n-BuOH (2 ml) was heated in a sealed tube placed in an

oil bath set at 135 °C for 8 hours, The solvent was removed under reduced pressure and the
residue was purified by chromatography (hexane—~EtQAc =3 : 1) to give the title compound
as an orange solid (0.30 g, 71%), "H NMR (400 MHz) 11.89 (s, 1H), $.57 (s, 11, 7.69 (d,
1H, /=13.6 Hz), 7.35 (m, 2H), 7,14 (t, J=8.8 Hz, 2H), 6.81 (d, 1H, 7.6 Hz), 5.39 (s, 1H), 5.00
(m, 1), 1.80 (m, 1H), 1.49 (d, /~6.8 Hz, 3H}, 0.90 (m, 2H), 0.62 (m, 2H). MS: Caled.: 417
Found: [M+H]" 418,

Method 103
S-Cvclﬂnrcnvl-N—Q.B.4~m‘ﬂuum-ﬁ-nitronh¢r_:,maly,_-p_wgrazn!-?.-gg'n)a

To 1,2,3, 4-tetrafluoro-S-niwrobenzene (3.0 g, 15.4 nungl) and DIEA (3.7 ml, 21.0
mmol} in dry THF (20 ml) was added 5-cyclopropyl-1H-pyrazol-3-amine (1.7 g, 14.0 mmol)
in THF (3 ml) drop wise at O °C. After addition, the reaction mixture was stirred at 25 °C for

16 hours. The solvent was removed under reduced pressure and the resulied residus was
purified by column chromatography (hexane~EtOAc = 4 : 1), This was recrystalized from
Et;0 (20ml) and hexanes (~150ml) to give the title compound as red erystals (0.650 g, 16%).
"H NMR (400 MH2) 11.84 (s, 1H), 8.67 is, LH), 8.06 (m, 1H), 5.57 (s, 1H), 1.82 (m, 1H),
0.89 (m, 2H), 0.65 {m, 2H). MS: Caled.: 298; Found: [M+H]" 299.

fluorophenylyethanal

A solution of saturated ammonium chloride (4 ml) was added slowly to a suspension
{R)-2-(3-{5-cycloprapyl- 19-pyrazol-3-ylamine}-2,6-difluaro-4-nitrophenylaming)-2-(4-
fluorophenyDethanc] (Method 105, 0.250 g, 0.577 mmol) and zine dust {0,189 g, 2.88 mumol)
in MeOH/THF (10 ml, 1:1). The inixture was stirred at 25 °C for 5 minutes. Saturated
ammoniun acetate solution (5 ml) was added and the mixture wes stirred for another 30
minutes. Zn dust was removed by filtration and the cake was washed with BEtOAc (15 ml).
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The organic layer was separated and dried over sodium sulfate, After reraoval of solvent, the
product was used directly for the next step without further purification.

Method 105

A mixmare of S-cyclopropyt-N-{2,3,4-trifluoro-6-nitrophenyl}-1 H-pyrazol-3-amine
(Method 103, 0,300 g, 1.01 mmel), (®)-2-amino-2-(4-fluorophenyhethanol (§.172 g, 1.11
mznel) ard DIEA (0,263 ml, 1.51 mmol) in n-BuOH (2 ml) was heated in a sealed tube placed
in an oil bath set at 135 *C for 8 howurs. The solvent was removed under reduced pressure and
the residue was purified by chromatography (hexane~FtQAc =1 ) to give the title
compound as an orange solid (0.25 g, 57%). 'H NMR (400 MHz) 11.88 (s, [H), 8.57 (s, 1 H),
7.70 (d, /=13.2 Hz, 1H), 7.34 (m, 2H), 7.15 {1, J=8.8 Hz, 2H), 6.61 (b, 1H), 5.38 (s, [H), 5.07
(t, /=5.6 Hz, 1H), 4,88 {m, 1H), 3.62-3.71 (m, 2H), 1.80 {mn, 1H), 0.90 {m, 2K, 0.61 (m, 2H).
MS: Caled.: 433; Found: [M-+H]* 434.

The compounds of the present invention have utility for the treatment of cancer by
inhibiting the tyrosine kinases, particularly the Trks and more particularly Trk A and B,
Methods of ireatment target tyrosine kinase activity, particularly the Trk activity and more
particularly Trk A and B activity, which is involved in a variety of cancer related processes.
Thus, inhibitors of tyrosine kinage, particularly the Trks and more particularly Trk A and B,
ar¢ expected to be active against neoplastic disease such as carcinoma of the breast, ovary,
lung, colon, prostate or other tissues, as well a2 lenkemias and lymphotnas, tumours of the
central and peripheral nervous system, and other tumour types such as melanoma,
fibrosarcoma and osteosarcoma. Tyrosine Kinase inhibitors, particularty the Trk inhibitors and
more particularly Trk A and B inhibitors are also expected to be useful for the treatment other
proliferative diseases including but not limited to antoimmune, inflameetory, neurclogical,
and cardiovascular diseases. :

In addition, the compounds of the invention are expected 1o be of valoe in the
tresynent or prophylaxis of cancers selected with up regulated of constitutively activated Trk
kinases, including but not limited to, oncogenic rearrangemens leading 10 BTVE-TikC
fusions, TRP-TrkA fusions proteins, AML-ETO (t8;21), antocriue or paracring signalling
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leading to elevated serum levels of NGF, BDNF, neurotropins or tumours with constitutively
active Trk associated with disease aggressiveness, tumour growth and proliferation or survival
signalling,

Compounds of the present invention have been shown to inthibit tyrosine kinases,
particularly the Trks and more particularly Trk A and B, as determined by the Trk A Assay
deseribed herein,

Compounds provided by this invention should also be useful as standards and reagents
in determining the ability of a potential pharraaceutical to inhibit tyrosine kinases, particularty
the Trks and more particularly Trk A and B, These would be provided in commercial kits
comprising a compound of this invention
Tri A Assay Format

Trk A kinase activity was measured for its ability to phosphorylate synthetic tyrosine
residues within a generic polypeptide substrate using an Amplified Luminescent Proximity
Assay (Alphascreen) technology (PerkinElmer, 549 Albany Street, Boston, MA).

To measure Trk A kinase activity, the intracellular domain of a HI$-tagged human
Trk A kinase (amino acids 442-796 of Trk A, Swiss-Prot Primary Accession Number PO4629)
was expressed in SF9 cells and purified using standard nicke! column chromatography. After
incubation of the kinase with a biotinylated substrate and adenosine triphosphate (ATP) for
20 minutes at toom temperature, the kinase reaction was stopped by the addition of 30 mM
ethylenediaminetetraacetic acid (EDTA). The reaction was performed in 384 well microtitre
plates and the reaction products were detected with the addition of strepavidin coated Donor
Beads and phosphotyresine-specific antibodies coated Acceptor Beads using the EnVision
Multilabe] Plate Reader afier an overnight incubation at room temperature.

Peptide substrate PolyEY-biotin (PGT-bio.)

ATF Km 70 uM

Assay conditions | 0.838 ng/ml Trk A, 9 HEPES, 5pg/ml BA, 10mA MnCl,
5o PGT-bio, 0.01% Triton® X-100, 70uM ATP

Incubation 20 minutes, room femperature

Termination/Detection | 6,3mM HEPES, 30mM EDTA, 525ug/ml BSA, 40mM NaCl,

conditions 0.007%Triton® X-100, 12ng/ml of Donor Beads, 12ng/ml of
Acceptor Beads

Detection incubation | ovemight, room temperature

Fluometer settings Excitation = 680 nM Emission = 570 nM Excitation Time =
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180ms Total Measurement Time=550ms

Although the pharmacological properties of the compounds of the formula (I) vary
with structural change, in general activity possessed by compounds of the formula (I) may be
demonstrated at ICsg concentrations {concentrations to achieve 50% inhibition} or doses in the
range of (0.0] pM to 10 pM).

Whern tested in the above in-vitro assay the Trk inhibitory activity of the following
examples was measured at the following ICss,

Ex ICs (uM)
Exampie 4 0.020
Example 14 0.022
Example 29 ' 0.015
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Claim
1. A compound of formula {I);
%
1
rR? R
{R7},

)

wherein:

R’ and R® are independently selected from hydrogen, halo, nitro, ¢yano, hydroxy,
triflroromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cigalkyl, Cosallenyl,
Cygalkynyl, C.calkoxy, Crsalkanoyl, Cisalkanoyloxy, H-(Cisalkyllaming,

MNN-(C) salkyT)amine, C | salkanoylaming, M(C| galkylcarbamoyl,
MNA(Cpealkylearbamoyl, ©;5alky]3(0), wherein a is 0 to 2, Ci_galkoxycarbonyl,
N-(Crgalkyl)sulphamoyl, N, A-(Cy.salkyDzsulphamoyl, C)salkylsulphonylamine, carbocyclyl
or heterocyclyl: wherein R! and R® independently of each other may be optionally substituted
on carbon by one of more R¥; and wherein if said heterocyclyi containg an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R

X', X2 and X° are independently =N- or =CR'’-;

R’ and R are independently selected from hydrogen, halo, nitro, cyano, hiydroxy,
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, C,_salkyl, Czsalkenyl,
Crealkynyl, C; galkoxy, Cr.salkanoyl, Ci-salkanoyloxy, N-{C).salkylamino,

MN-(Cy galky])amno, C.salkanoylamino, N-{C;.qalkyl)carbamoy),

N N-(C salkyl)scarbamoyl, CisalkylS(0O)s whetein & is 0 to 2, Crgalkoxycarbonyl,
N-(CysalkyDsulphamayl, N, N-(C\.¢alkyl)zsulphamoyl, C;.salkylsulphonylamiiio,
carbocyely)-R''- gr heterocyolyl-R'%-; wherein R? and R'? independently of each other may be
optionaily substituted on carbon by one or more R'%; and wherein if said heterocyely] contains
an -NH- moiety that nitrogen may be optionally substituted by a group selected from R
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R* is hydrogen or optionally substituted C;_salkyl; wherein said optional substituents
are selected from one or more R';

R and R® are independently selected from hydropen, hailo, nitro, cyano, hydroxy,
triflucromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamaoyl, Cisalkyl, Co.galkenyl,
Cyealkynyl, Ci.salkoxy, Csalkanoyl, Cy.salkanoyloxy, N-{C .salkyljamino,

N N-{C_galkylzamino, C | ¢alkanoylamine, N(C | gallcvl)earbatroyi,
NN-(C_galkylzcarbamoy], Crsaliy1S{0), wherein a is 0 to 2, C)_salkoxycarbonyl,
N-ACy_salkyDsuiphamoyl, ¥ N-(Cr.salkyl)zsuiphamoyl], Csalkylsulphonylamine, carbocyclyl
or heterocyclyl; wherein R® and R® independently of each other may be optionally substituted
on carbon by one of more R % and wherein if said heterocyelyl contains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R'7;

A 15 adirect bond or € jalkylene; wherein said Cy.zalkylene inay be optionally
substituted by one or more R'%;

Ring C iz catbocyclyl or heterocyclyl; wherein if said tieterooyely! contains an NH-
moiety that hitrogen may be optionally substituted by a group selected from R";

R’ iz seiected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amine, carhoxy,
carbamoyl, mercapto, sulphamayl, Cr.galkyl, Ca.salkenyl, Cogalkynyl, Csalkoxy,
Crsalkanoyl, Crgatkanoyloxy, M-(CrsaliyDaming, M N-(C).salkylhamine,
C)saltkanoylammo, M(C . salkylearbamoyil, ¥ N(C.¢alkyl)zcarbamoy), CsalikyiS{0)
wherein a is 0 to 2, Cy.¢alkoxycarbonyl, N-(Cj.calkylsulphamoyl,

N N-{Csalkyl)esulphamoyl, Cygalkylsulphonylamine, carbocyely! ot heterocyclyl; wherein
R’ may be optionally substituted on cerbon by one or mere R*; and wherein if said
heterocyclyl contains an -NH- molety that ninogen may be optionally substituted by a group
selected from R

nis 0, 1, Z or 3; wherein the values of R’ may be the same or different;

R® R"Y, R™, R* R' and R® and are independently selected from halo, nitro, cyano,
hiydroxy, trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Cy.galkyl,
Cagalkenyl, Cy galkynyl, C glkoxy, Cgalkanoyi, Csrlkanoyloxy, N{C salikyl)amino,

N N salkylzamine, Cgalkanoylamino, N-(C.salkylcarbamoyl,

N N-(Cy.galkyl)carbamoyl, Ci4alkylS(0), wherein a is 0 to 2, Cjsalkoxycarbanyl,
N-{C1-¢alicyljsulphamoyl, N N~(C\.salkylasulphamoyi, Cy.salkylsulphonylamine,
carbocyelyl-R*- or heterocyolyl-R-; wherein R¥, R™, R'%, R'S, R" and R*® independently of
each other may be optionally substituted on carbon by one or more R™; and whersin if said
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heterocyelyl containg an -NH- moiety that nitrogen may be optionally substituted by a group
gelected from R™;

R, R, R, R® R™ and R™ are independently selected from Ci.galkyl, Cjgalkanoyi,
Crsalkylsulphonyl, Cjgalkoxycarbonyl, carbamoyl, ¥-(C\ gsalkyl)carbamoyl,
N.N-(C|salky]l)carbamoyi, benzyl, benzyloxyearbonyl, benzoyl and phenylsulphonyl; wherein
R’ R™ RV R, RY and R independently of each other may be optionally substituted on
carbon by on or more R,

R* and R* are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amine, carboxy, ¢arbamoyl, mercapto, sulphamoyl, Cisalkyl, Cagalkenyl,
Cagalicyny], C1galkoxy, Ci.salkanoyl, C|.salkanoyloxy, N-(C sallyljamine,

N N-(Cy.galkylzaming, C, galkanoylamino, ¥-(C)ealkyljcarbamoyl,

N N-(Cy.galkyl)scarbamoyi, C).5alkylS(0); wherein a is 0 to 2, C).zalkoxycarbonyl,
N-(Cy.ealkylysulphamoy!, N N-(Cysalkylhsulphamoyl, Cisalkylsulphonylamino, carbocyclyl
or heteroeyelyl; wherein R*! and R* independently of each other may be optionally
substituted on carbon by one or more R?"; and wherein if said heterocyelyl containg an -NH-
maoiety that nitrogen may be optionally substituted by & group selecied from R,

RY, R, R* and R™ are independently selected from a direct bond, -O-, -N(@R™)-,
-C(0), NR™C(O)-, -CONR™)-, -8(0)e-» -SONR)- or NR™)S0z-; wherein R, R,
RY, R* and R* are independently selected from hydrogen or Cy.salioyl and s is 0-2;

R* is selected from halo, nitro, eyano, hydroxy, trifluoromethexy, triflucromethyl,
amino, carboxy, carbamoy!, mercapto, sulphamoyl, methyl, ethyl, methoxy, sthoxy, acetyl,
acetoxy, methylamino, ethylamino, dimethylamine, diethylamine, M-methyl-M-ethylamuno,
avetylamino, N-methylcarbamoyl, N-ethylcarbamoyl, N.M-dimethylcarbamoyl,

N, N-diethylcarbamoyl, Aimethyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulphinyl,
ethylsulphinyt, mesyl, ethylsulphonyl, methoxycarbonyl, ethoxycarbonyl,
N-methylsulphamoyl, N-ethylsulphamoyl, N, N-dimethylsulphamoyl, N, M-diethylsulphamoyl
or N-methyl-N-gthylsulphamoyi; and

R is selected from € .4alkyl, C | salkanoy!, C salkylsulphonyl, C| salkoxycarbonyl,
carbamoyl, N-{C) salkyDearbamoyl, N N-(Cy.;alkylcarbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;
or » pharmaceutically acceptabie salt thereof,
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2. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed
in claim I wherein R' is selected from C.salkyl, C)qalkoxy and carbacyelyl.

3. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed
in either claim 1 or claim 2 wherein R? {s hydrogen.

4. A compound of formuta (I) or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-3 wherein R? is selected from hydrogen, cyano, carbamoyl, Cy_zalkyl

and Cy.¢alkoxycarbonyl; wherein R? may be optionally substitnted on carbon by cne or more
R"; and R™ is hydroxy.

5. A compound of formula (I) or a pharmaceutically acceptable sait thereof, as claimed
in any oue of claims 1-4 wherein R® is hydrogen.

6. A compound of formula (T} or a pharmaceutically acceptable salt thergof, as claimed
in any one of claims 1-5 wherein R’ and R are independesntly selected from hydrogen or
Cy calkyl, wherein RS and BY independeny of each other may be optionally substituted on

carbon by one or more R'%; wherein R' is hydroxy.

7. A compound of formula (1) or a pharmaceutically aceeptable salt thereof, as claimed
in any one of claims 1-6 wherein A is a direct bond or Ci.aalkyiene; wherein said Cyzalkylene
may be optionally substituted by one or more R'Y; wherein R'® is hydroxy.

8. A compound of formula (f) or & pharmaceutically acceptable salt thereof, as claimed
in any ane of claims 1-7 wherein Ring C is phenyl, pyridyl, 1,3-benzodioxolyl or 1H-indalyl.

9. A compound of formula (I) or 2 pharmaceutically acceptable salt theresf, as claimed
in any one of claims 1-8 wherein R’ is selocted from halo and Cy.salkyl; whesein R may be
optionaily substituted on carbon by one or more R*; wherein R i5 halo.

10, A compound of formula {I) or a pharmaceutically acceptable salt thereof, as claimed
in any one of claims 1-3 whereinn is 0, 1 or 2; wherein the values of R’ may be the same or
different.
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1. A comptumd of formula (D)

R,
M
whetein:
5 R!is selected from methyi, isopropoxy and ¢yclopropyl;
R is hydrogen;

X', X and 3 are independently =N- or =CR'®-;
R? is selected from hydragen, cyang, cartbamoyl, methyl, hydroxymethyl and
methoxycarbonyl;
10 R" iz sefected from hydragen, fluoro, chloro, ¢yano, carbamoyl, methyl, amiromethyl
and acetylaminanosthyl,
R*is hydrogen;
R® is selected ftom hydrogen, methyl, ethy] or hydroxymethyl:
R is selected from hydrogen or hydroxymethyl:
15 A 15 a direct bond, methylene or hydroxymethylene;
Ring C is phenyl, pyrid-2-yl, 1,3-benzodioxoi-5-¥] or 1H-indol-3-y1;
R is triflnoromethyi and fluoro; and
nis 0, 1 ar 2; wherein the values of B may be the same o different;
or a pharmaceutically acceptable salt thereof,
20
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12. A compound of formula ():

selected from:

(2R)-2-[9-(S-cyclopropyl-1 H-pyrazol-3-y[)-6-methyl-O H-purin-2-ylamino]-2-(4-
fluorophenyl)ethanol;
(2R)-2-{[9-(5-cyclopropyl-1H-pyrazol-3-y1-9H-purin-2-yl]amino }-2-(4-
fluorophenylethanol;

N-((5)-1-(4-fluorophenyl)ethy!}-9-(5-isopropoxy-1 H-pyrazol-3-y1}-9H-purin-2-amine;
3-{5-cyclepropyl-1H-pyrazol-3-y1)-N-[(5)- 1 ~(4-fluorophenyDethyl]-3H-imidazo[4,5-
A]pyridin-5-amine;

3-{5-isopropoxy- 1 H-pyrazal-3-¥1)-N-((S}- 1-{pyTidin-2-yDethy)-3 H-imidazo[4,5-b]pyridin-5-
amine;
N-({$)-1-(4-fluorophenylyethy])-3-(5-isopropoxy-1 H-pyrazol-3-y1)-3 H-imidazo[4,5-8]pyridin-
J-amiite;
(2R)-2-(4-fluorophenyl)-2-(3-(5-isopropoxy-1 H-pyrazol-3-yl)-3 H-imidazo[4,5-bpyridin-3-
ylaming)ethanol;

6-chlore-V-((5)-1 -(4-flucrophenylyethyl)-3-(3-isopropoxy-1 H-pyrazol-3-yl)-3 H-imidazo[4,5-
blpyridin-5-amine;

3-(5-cyclopropyl-1 H-pyrazol-3-y[}-N-{(5)-1 -{(4-fluarophenyllethyl]-3H4-benzo[d]imidazol-5-
aming; and
H-((1-(5-cyclopropyl-1H-pyrazol-3-y1)-6-{($)-1-(4-fluorophenyDethylamino)- 1 H-
benzo[d)imidazol-5-y[)methyDacetamide;

or a pharmaceuticaily acceptable salt thereof.
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13. A process for preparing a compound of formula (I) or a pharmaceutically acceptable
salt thereof which process, wherein variable groups are, unless otherwise specified, as defined

in claim 1, comprises of;

Process a) reaction of a compound of formula (X1):

(11}
wherein Pg is a nitrogen protecting group; with a compound of formula (III):
$

"
Rﬁ

A

(R7),

1
10 wherein L is & displaceable group;

Pracess b for compovnds of formula {T) wherein R® is hydroxymethyl and R® is hydrogen;
reaction of a compound of formula (IT) with an epoxide of formula (TV):

v

(R7),

(v}
15 Process ¢) for compounds of formula (I) wherein X' is =CR'".; reacting a compound of
formmia V)




10

L5

/.
o
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)

R0
(VI

Frocess d) for compounds of formmla (F) wherein X' is =N-; reacting a compound of formula

(V) with aqueous NalNQ; solution;

Process ) reacting a compound of formula (VII):

with a compound of formula (VI):

wherein L is » displaceable group and Pg is a nitrogen protecting group; with an amine of
formula (VIII):

p:'ﬁ\lf;
A
R,

and thereafter if necessary;
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i) converting & compound of the formula (I) into another compound of the formula (1)
ii} removing any protecting groups;
iit) forming a pharmaceutically acceptabie salt.

14. A compound of formula (I), or a pharmaceutically acceptable salt thereof, as claimed

in any one of claims 1-12, for use as a medicament.

15, The use of a compound of formula (I}, or a pharmacentically acceptable salt thereof,
as claimed in any one of claims 1-12, in the manufacture of a medicament for use in the

inhibition of Trk activity,

16.  The use of 3 compound of formula (I), or a pharmaceutically acceptable salt thereof,
as claimed in any one of claims 1-12, in the manufacture of a2 medicament for use in the
treatment or prophylaxis of cancer.

17. The use of e compound of formula (I}, or a pharmaceutically acceptable salt thereof,
ag claimed in any one of claims 1-12, in the manufacture of a medicament for usge in the

production of an anti-proliferative effect.

18. A method of inhibiting Trk activity comprising administering to a host in need of such
treatment a therapettically effective amount of a compound of formula (1), or a

pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12.

19. A method for the treatment or prophylasis of cancer comprising administering a
therapsutically effective amount of 2 compound of formula (I) or a pharmaceutically
accepiable salt thereof, as claimed in any one of claims 1-12.

20. A method of producing an anti-proliferative effect in a warnn-blooded animat, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a compound of formula (I), or a pharmacewutically acceptable salt thereof, as
claimed in any one of claims 1-12.
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21, A phermaceutical composition comprising a compound of formula (I}, or a
pharmaceutivally acceptable salt thereof, as claimed in any one of claims 1-12, together with

at least one phammaceutically acceptable carrier, diluent or gxcipient.

22, A pharmaceutical composition comprising a compound of formula (I), or a
pharmacentically aceeptable salt thereof, as claimed in any one of claims 1-12, together with
at least one pharmaceutically acceptable carier, diluent or excipient for use in the inhibition
of Tri activity,

23. A pharmaceutical composition comprising a compound of formula (B, or a
pharmaceuticaily acceptable salt thereof, as claimed in any one of claims 1-12, together with
at lsast one pharmaceutically acceptable carrier, diluent or excipient for use in the treatment

or prophylsxis of cancer.

24. A pharmaceutical composition comprising a compound of formula {I), or &
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together with
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the production

of an anti-proliferative effect in a warm-blooded animal such as man.

25. A compound of formula (I), or a pharmaceutically acceptable salt thereof, a5 olaimed

in any one of claims 1-12, for nse in the inhibition of Trk activity.

26. A compound of formula (I}, or a pharmaceutically aceeptable salt thereof, as claimed
in any one of claims 1-12, for use in the treatment or prophylaxis of cancer.

o~
|
27. A compound of formula (T), or 2 pharmaceutically acceptable salt thereof, a5 claimed '
in any one of claims 1-12, for use in the production of an anti-proliferative effect.

e :
28, (he method or use accm*di@ glaims 16, 19, 23 or 26 wherein said cancer is selected

from cung\elﬁxg!_f_i_‘p_lfg_s_ngma, mesoblastic nephroma, mesothelioma, acute myeloblastic
lenkemia, acute lymphocytic leukemia, multiple myeloma, melanoma, cesophageal cancer,
myeloma, hepatocellular, pancreatic, cervical cancer, Ewings sarcomna, neurcblastoma,

Kaposi sarcoma, ovarian cancer, breast cancer including secretory breast cancer, colorectal
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COMPUESTOS QUIMICOS

Campo de la invencidén

La presente invencidn se refiere a novedosos dertvados de pirazol, a
sus composiciones farmacéuticas y a métodos de uso, Ademas, la presente
invencion se relaciona con métodos terapéuticos para el tratamiento y
prevencion de neoplasias malignas y al uso de estos derivados de pirazol en
la fabricacién de medicamentos para emplearlos en el tratamiento y

prevencidn de neoplasias malignas.

Antecedentes de la invencién

Las tirosina cinasas de receptor (RTK) son una sub-familia de
proteina cinasas que juegan un papel critico en la sefializacion celular y se
encuentran implicadas en una variedad de procesos asociados con cancer,
incluidos proliferacidn, supervivencia, angiogénesis y metasiasis celular.
Actualmente se han identificade hasta 100 diferentes RTK, incluidas
cinasas relacionadas con tropomiosina, incluidas (Trk).

Las Trk son receptores de alta afinidad activados por un grupo de
factores de crecimiento solubles, llamados neurctrofinas (NT). La familia
de receptores Trk tiene tres miembros - TrkA, TrkB y TekC. Entre las NT
se encuentran (i) factor de crecimiento nervioso (NGF) gue activa TrkA, (ii)
factor peurotrofico derivado del cerebro ("brain-derived growth factor")
{BDNF) y NT-4/5 que activan TrkB y (iit) NT3 que activa TrkC. Cada
receptor Trk contiene un dominio extracelular (unién de ligando), una
regidn trans-membrana y un dominio intra-celular (incluido el dominio
cinasa). Luego de unirse al ligando, la cinasa cataliza la auto-fosforilacién
y desencadena las vias de transduccion de sefiales corriente abajo.

Las Trk se expresan ampliamente en el tejido neuronal durente su
desarrollo, donde las Trk son criticas para el mantenimiento y supervivencia
de estas células. No obstante, continda en discusién un papel pos-
embrionario para el eje Trk/neurotrofina (o vias). Existen informes que

muestran que las Trk juegan un papel importante tanto en desarrolio como
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la funcion del sistema nervioso (Patapoutian, A. et al Current Opinion in
Neurobiology, 2001, 11, 272-280).

En la ultima década se ha publicado un numere considerable de
documentos de la literatura, que asocian la sefializacién Trk con céancer.
Por gjemplo, aunque las Trk se expresan en bajos niveles fuera del sistema
nerviose en el adulto, la expresion de Trk se aumenta en las neoplasias
malignas de prostata de fase tardia. Tanto el tejido de prostata normal como
los tumores de préstata dependientes de andrdgeno expresan bajos niveles
de Ttk A v niveles indetectables de Ttk B y C. No obstante, todas las
isoformas de los receptores Trk, asi como sus ligandos afines, se regulan
por aumento en el céncer de prostata independiente de andrdgena, de fase
tardia, Existe evidencia adicional de que estas células de cancer de prastata
de fage tardia s2 wvuelven dependientes del eje Trk/neurotrofina para su
supervivencia, Por lo tanto, log inhibidotes de Trk pueden ofrecer una clase
de agentes que inducen apoptosis, especificos para cancer de prosiata
independiente de andrégenc (Weeraratna, A. T, et al The Prostate, 2000,
45, 140-148).

Mas ain, literatura de fecha muy reciente muestra asimismo que la
sobre-expresion, activacion, amplificacion y/o mutacion de las Trk se
asocian con carcinoma de mama secretor {Cancer Cell, 2002, 2, 367-376),
cancer colorrectal (Bardelli et al Science, 2003, 300, 949-949} y céncer de
ovario (Davidson, B. et al Clinical Cancer Research, 2003, 9, 2248-2259).

Existen unos cuantos informes de inhibidores selectivos de de tirosina
cinasas Trk. Cephalon describié CEP-751, CEP-701 (George, D. et al
Cancer Research, 1999, 59, 2395-2341) y ofros andlogos de indolocarbazol
(WOO0114380) como inhibidores Trk. Se ha demostrado que CEP-701 y/o
CEP751, cuando se combinaron con ablacidn de androgeno inducida
quitiargica o quimicamente, ofrecieron una mejor eficacia comparados con
la monoterapia sola. GlaxoSmithKline divulgaron ciertos compuestos de
oxindol como inhibidores Trk A en WO00220479 y W00220513.
Recientemente, Japan Tobacco divuigd compuestos ciclicos condensados de

pirazolilo como inhibidores Trk (JP2003231687A).
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Aparte de lo anterior, Vertex Pharmaceuticals describié compuestos
de pirazol como inhibidores de GSK3, Aurora, ete., en WQ0250065,
W00262789, WO03027111 y WQ200437814; y AstraZeneca divulgd
compuestos de pirazol como inhibidores contra la cinasa de receptor IGF-]
{(WO00348133).

Sumario de la invencin
De acuerdo con la presente invencidn, los solicitantes han descubierto

por este medio novedosos compuestos de pirazol, o sus sales
farmacéuticamente aceptables, que poseen actividad inhibidora de cinasas
Trk y, en consecuencia, son Gtiles por su actividad anti-proliferacion y/o
pro-apoptética (tal cotno anti-neoplasica) y en métodos de tratamiento del
cuerpo humano o animal. La invencion se refiere igualmente a procesos
para la fabricacion de dichos compuestos de pirazol, o sus sales
farmacéuticamente aceptables, a composiciones farmacéuticas que los
contienen y a su empleo ¢n la fabricacidn de medicamentos para utilizarlos
en la produccidn de un efecto anti-proliferacidn y/o pre-apopttico en
animales de sangre caliente, tales como el hombre.

En igual forma, de acuerdo con la presente invencion, los solicitantes
ofrecen métodos de usar tales compuestos de pirazol, o sus sales
farmacéuticamente aceptables, en el tratamiento de cancer.

Se espera que las propiedades de los compuestos reivindicados en
esta invencign sean ttiles en el tratamiento de estados patoldgicos asociados
con proliferacion celular, tales como neoplasias malignas (tumores solidos y
leucemia), trastornos fibroproliferativos diferenciativos, psoriasis, artritis
reumatoide, sarcoma de Kaposi, hemangioma, nefropatias agudas y
cronicas, ateroma, aterosclerosis, restenosis arterial, enfermedades
autoinmunitarias, inflamacién aguda y cronica, enfermedades Oseas y
enfermedades oculares con proliferacion de vasos retinianos.

Ademds, se espera que los compuestos, o0 sus sales
farmacéuticamente aceptables, de la invencidn sean Otiles en el tratamiento

o profilaxis de neoplasias malignas seleccionadas de fibrosarcoma
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congénito, nefroma mesoblastico, mesotelioma, leucemia mieloblistica
aguda, leucemia linfocitica aguda, mieloma maltiple, melanoma, cancer
esofagico, mieloma, cancer hepatocelular, pancreatico, cervical, sarcoma de
Ewing, neuroblastoma, sarcoma de Kaposi, cancer de ovario, cancer de
mama mcluido cancer secretor de mama, c¢ancer colortectal, cancer de
prostata incluido cancer de préstata resistente a hormonas, cancer de vejiga,
melanota, cancer de pulmén — ¢dncer pulmonar amicrocitico (NSCLC), v
cancer pulmonar microcitico {SCLC), cancer gastrico, cancer de cabeza y
cuello, cdncer renal, linfoma, cancer tiroideo incluido cancer tiroideo
papilar, mesotelioma y leucemia; particularmenie cdncer de ovario, céncer
de mama, cancer colorrectal, cancer de prostata y cancer de pulmon -
NSCLC y SCLC; mas particularmente cancer de prostata; y, mas

particularmente, cancer de prostata resistente a hormonas,

Descripeién detatlada de ja invencion

En consecuencia, la presente invencion provee un compuesto de

formula (T):

en donde:

R' v R? se seleccionan independientemente de hidrdgeno halo, nitro, ciano,
hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto, suifamoilo,
Cealquilo, Caealquenilo, Cigalquinilo, Cjealcoxi, Crsalcanocilo, C,.
calcanoiloxi, N-(C|salgquil)amino, N,N-(C,_salquil),amino, Ci.

calcanoilamine, N-(C;.salquil)carbamoilo, N N-(C\4alquil};carbamoilo, C.
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salquilS{0), en donde a es 0 a 2, Cialeoxicarbonilo, N-(C,.
salquillsulfamoile, NN-(Cygalquilhsulfamotlo,  Cialquilsulfonilamine,
carbociclilo o heteraciclilo; en donde R' y R® independientemente de cada
uno pueden sustituirse opcionalmente en carbono por uno o mas R* v en
donde si diche heterociclilo contiene una fraccion -NH-, ese nitrdgeno
puede sustituirse opcionalmente por un grupo seleccionadoe de R”;

| X', X? y X? son independientemente =N- o0 =CR'’-;

R v R se seleccivnan independieniemente de hidrégeno, halo,
nitro, ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto,
sulfamoilo, Cgaiquilo, Ciealquenilo, Cpeaiquinilo, Cjealcoxi, €.
galcanailo, Cpealcancitoxi, N-{C . ¢alquillamino, N N-(C|salquilpamine, C;.
salcanoilaming, N-{Cj.salquil)carbamoilo, NN-(C,.calquil}.carbamoilo, C,.
alguilS(0), en donde a es 0 a 2, Cjgalcoxicarboniio, N-(C,
salquil)sulfamoilo, N.N-(C, salquil);sulfamoiio, Csalquilsulfonilamino,
carbociclil-R''- o heterociclil-R'*-; en donde R®y R'" independientemente
de cada uno puede sustitnirse de manera opcienal en carbono por uno o mis
RH; y en donde, si dicho heterociclilo contiene una fraccion -NH-, ese
nitrégeno puede sustituirse opcionalmente por un grupo seleccionado de
R

R? es hidrogeno o Ciealquilo opcionalmente sustituido; en donde
dichos sustituyentes opcionales se seleccionan de une o mas R":

R® y R® se seleccionan independientemente de hidroégeno, hale, nitro,
ciano, hidroxi, trifluorometoxi, aming, carboxi, carbamoilo, mercapto,
sulfamaoile, Ciealquile, Csgalquenile, Coealquinile, Cigalcoxi, €.
calcancilo, Cealcanoiloxi, N-(C, _salquil)amino, N,N-(C zalquil)amine, C,.
salcanoilamino, N-(Ci.ealquib)carbamoilo, N,N-(C)salquilycarbameoilo, C,.
@Alguils(O), en donde a es O =2 2, C alcoxicarbonilo, NAC.
calquilsulfamoilo, N N-(C|ealquilsulfamoilo, Csalquilsulfonilamino,
carbociclilo o heterociclilo; en donde R’y R? independientemente de cada
uno puede sustituirse de manera opcional en carbono por uno o mas Ry
en donde, si dicho heterociclilo contiene una fraccion -NH-, ese nitrégeno

puede sustituirse opceionalmente por un grupo seleccionado de R,
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A es un enlace directo o C,alquilenc; en donde dicho Cyalquileno
puede sustituirse opcionalmente por uno o mas R';

Anillo C es carbociclilo o heterociclile; en donde si dicho
heterociclilo contiene una fraccidn -NH-, ese nitrdgenc puede sustituirse
opcionalmente por un grupo seleccionado de R'%

R’ se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi, amino,
carboxi, carbamoilo, mercapto, sulfamoilo, C,salquilo, Cyéalquenilo, C;.
salquinilo, C,salcoxi, C,salcancilo, C|saicanoiloxi, N-(C;.zalquil)amino,
NN-(Csalquil)amino, C,alcancilamino, A-(Cy.alquii)carbamoilo, N N-
{C.salquil)ocarbamoilo, € 4alquilS(0); en donde a es O a 2, C.
saleoxicarbonile, N-(C,salquilisulfamoilo, N N-(Csalquil)sulfametlo, C,.
calquilsulfonilamine, carbociclil o heterociclil; en donde R’ puede
sustituirse opcionalmente en carbono por une o mas R™; vy en donde si
dicho heterociclilo contiene una fraccion -NH-, ese nitrogenc puede
sustituirse opcionalmente por un grupe seleccionado de R*';

nes0, 1,25 3; en donde los valores de R’ pueden ser los mismos o
diferentes;

RE RY, R, R'®, R"® v R™ se seleccionan independientemente de
halo, nitro, clane, hidroxi, tifluorometoxi, amino, carboxi, carbamoilo,
mercapto, sulfamoilo, Cyalguilo, Cosalquenilo, Coealquinilo, € qalcoxi,
Ci.caicanoilo, Chgalcanoiloxi, N-(Cqalquil)amino, ¥ N-(C,alquillamino,
Ci.salcanoilamino, N-(Cjalquil)carbamoila, N N-(C|.alquil)scarbamoilo,
C.salquilS{0), en donde a es O a 2, C, galcoxicarbonilo, N-(C..
calquil)sulfamoilo, NN-(C)salquilsulfamoilo, C,galquilsulfonilamino,
carbociclil-R*- o heterociclil-R¥-; en donde R®, R”, R", R, R"¥ y R™
independientemente de cada uno pueden sustituirse opcionalmente ¢n
carbono por une o mas R*; v en donde si dicho heterociclile contiene una
fraccion -NH-, ese nitrégeno puede sustitnirse optionalmente por un grupo
seleccionado de R%;

R’ R”, R”, R”, R v R* se seleccionan independientemente de C,.
salquilo, C.caleanoilo, Cj.qalquilsulfonilo, Cj.salcoxicarbonilo, carbamoilo,

N-(C_salquil)carbamoilo, N, N-(Csalquil)carbamoilo, bencile,

/0
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benciloxicarbonilo, benzoilo y fenilsulfonilo; en donde R’, R"™, R", R" R
y R independientemente entre si pueden sustitvirse opcionalmente en
carbono por uno o mas R*:

R* y R* se seleccionan independientemente de halo, nitro, ciano,
hidroxi, trifluorometoxi, amino, carboai, carbamoile, mercapto, sulfamoilo,
Cigalquilo, Cssalquenilo, Csealquinilo, Csalcoxi, Csalcanoilo, C,.
salcanoiloxi, N-(C,_galquilyamino, NN-(Csalquil);amino, Cy.
calcanoilamine, N-(C.qalqil)carbamoile, NN-(C,salquil):carbamoilo, C.
salquilS(O), en donde a es 0 a 2, C.alcoxicarbonilo, N-(C,.
salquil)sulfamoilo, N N-(C)_calquil)sulfamoilo, | salquilsuifonilamino,
catbociclil o heterociclil; en donde R* y R™ independientemente de cada
uno pueden sustituirse opcionalmente en carbono por uno o més R”; y en
donde si dicho heterociclilo contiene una fraceidn -NH-, ese nitrogeno
puede sustituirse opcionalmente por un grupo seleccionado de R,

R', R, R” y R se seleccionan independientemente de un enlace
directo, -0-, -N(R¥)-, -C(0)-, -N(R*)C(Q)-, -COINR™")-, -8{0)s-, -
SON(R™)- o -NR*)SO;; en donde R?P, R®, R¥, R¥ y R* s
seleccionan independientemente de hidrdgeno o C qalquilo ¥ s es 0-2;

R¥ se selecciona de halo, nitro, ciano, hidroxi, triflucrometoxi,
trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo,
etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, etilamine, dimetilamina,
dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-
etilcarbamoilo, N N-dimetilcarbamoiio, N, N-dietilcarbamoilo, M-metil-N-
etilcarbamoilo, metiltio, etiltia, metilsulfinilo, etilsulfinilo, wmesilo,
etilJsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-
etilsulfamoilo, N, N-dimetiisulfamoilo, & N-dietilsulfamoile o N-metil-NV-
etifsulfamoile; v

R? se selecciona de C salguilo, Cigalcancilo, Cjalquilsulfonilo, C,.
calcoxicarboniio, carbamoilo, N-(C,salquil)carbamoilo, NN-(C,.
salguilcarbamoilo, bencilo, benciloxicarbonilo, benzoilo y fenilsulfoniloe;

o su sal farmacéuticamente aceptable.



WO 2006/087530 PCT/GB2G06/000513 // V
-8-

Valores particulares de los grupos variables contenidos en formula (I)
son los siguientes. Tales valares pueden usarse, donde sea apropiado, con
cualquiera de las definiciones, reivindicaciones o incorporaciones definidas
anteriormente ¢ mas adelante.

R’ se selecciona de Cy_salquilo, C salcoxi y carbociclilo.

R' se selecciona de metilo, isopropoxi y ciclopropilo.

R? es hidrdgeno.

R'y R? se seleccionan independientemente de hidrégeno, C)_alquilo,
C.¢alcoxi v carbociclilo.

R! y R? se seleccionan independientemente de hidrogeno, metil,
isopropoxi v eiclopropilo.

X! es =CR'"- y X? y X? se seleccionan independientemente de -N=.

X'y X? se seleccionan independientemente de =CR'%- y X es -N=.

X'y X’ se seleccionan independientemente de =CR'"- y X* y -N=,

X!, X2y X’ se seleccionan independientemente de =CR'’-.

X!, X?y X’ se seleccionan de -N=,

R* se selecciona de hidrégeno, clano, carbamoilo, C,alquilo y C,.
sAlcoxicarbonilo; en donde R’ puede sustituirse opcionalmente por uno o
mas R';

R" es hidroxi.

R’ se selecciona de hidrogeno, ciano, carbamoilo, metilo ¥
metoxicarbonilo; en donde R’ puede sustituirse opcionalmente por uno o
mas R"’;

R" s hidroxi.

R® se selecciona de hidrdgeno y C;qalquilo, en donde R’ puede
sustituirse opcionalmente por uno o méas R"; en donde:

R" es hidroxi.

R’ se selecciona de hidrdgeno, ciano, carbamoilo, meiilo,
hidroximetilo y metoxicarbonilo.

R’ se selecciona de hidrogeno, metilo e hidroximetilo.

R* y R' se seleccionan independientemente de hidrégeno, halo,

ciano, carbamoilo, Cjgalquilo y C;_salcoxicarbonilo; en donde R’ y R
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carbono por uno o mas R';

R se selecciona de hidroxi, amino y Crsalcanoilamino.

R’ v R' se seleccionan independientemente de hidrogeno, fluoro,
cloro, ciano, carbamoilo, metilo y etoxicarbonil; en donde R' y R™
independientemente de cada uno puede sustituirse de manera opcional en
carbono por uno o mas R™;

R" se selecciona de hidroxi, amino v acetilamino.

R® y R" se seleccionan independientemente de hidrogeno, halo,
ciano, carbamoily, C,.ealquilo ¥ C)alcoxicarbonilo; en donde R? y R'
independientemente de cade nwoo puede susiituirse de manera opcional en
carbono por uno o mas R"; en donde:

R" es hidroxi.

R v R" se seleccionan independientemente de hidrogeno, fluoro,
cloro, ciano, carbamoilo, metile, aminometilo, acetilaminometilo,
hidroximetilo y etoxicarbonilo.

R® y R' se seleccionan independientemente de hidrogeno, fluoro,
cloro, ciano, carbamoilo, metilo, hidroximetile y etoxicarbonilo,

R'" se selecciona de hidrégeno, halo, ciano, carbamoilo y C_galquilo;
en donde R' puede sustituirse opcionalmente por uno o méas R';

R'? se selecciona de amine y € galcancilamine.

R se selecciona de hidrégeno, fluore, cloro, ciano, carbamoilo y
metilo; en donde R! puede sustituirse opcionalmente por uno o mas R";

R'" se selecciona de amino y acetilamino.

R'® se selecciona de hidrégeno, halo, ciano, carbamoilo y C,.
salcoxicarbonilo.

R se selecciona de hidrdgeno, fiuoro, cloro, ciano, carbamoilo,
metilo, aminometilo y acetilaminometilo.

R'" se selecciona de hidrégeno, fluoro, cloro, ciano, carbamoilo y
gtoxicarbonilo,

R* es hidrogeno.
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R' es Cigalquilo opcionalmente sustituido; en donde dichos
sustituyentes opcionales se seleccionan de uno o mas R"”,

R’ y R® se seleccionan independientemente de hidrogeno o C,.
celquilo; en donde R’ y R® independientemente de cada uno puede
sustituirse de manera opcional en carbono por uno o mas R'®; en donde:

R'® es hidroxi.

R® y R® se seleccionan independientemente de hidrogeno, metilo;
etilo o hidroximetilo.

R’ y R’ se seleccionan independientemente de hidrégeno., metilo o
hidroximetilo.

R® se selecciona de hidrégeno, metilo, etilo ¢ hidroximetilo.

R’ se selecciona de hidrogeno, metilo o hidroximetilo.

R’ se selecciona de hidrégeno o hidroximetilo.

R® es hidrégeno.

A es un enlace directo,

A es Cjaalquileno; en donde dicho C.alquileno puede sustituirse
opcionalmente por uno o mds R,

A es un enlace directo o Cy. alquileno; en donde diche €, jalquilenc
puiede sustituirse opcionalmente por uno o mas R'%; en donde

R™® es hidroxi.

A es un enlace directo o metileno; en donde dicho C,;alquileno
puede sustituirse opcionalmente por uno o méas R'%; en donde

R es hidroxi.

A es un enlace directo, metileno ¢ hidroximetiletio.

Anillo C es heterociclilo; e donde si dicho heterociclilo contiene una
fraccion -NH-, ese nitrogeno puede sustituirse opcionalmente por un grupo
seleccionado de R".

Anillo C es carbociclilo.

Anillo C es carbociclilo o heterocicliio,

Anillo C es fenilo, piridilo, pirimidinile, 1,3-benzodioxalilo o 1H-
indolilo.

Anillo C es fenilo, piridilo, 1,3-benzadioxolilo 0 1H-indolile.
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Anillo C es fenilo, pirid-2-ilo, pirimidin-2-ilo, 1,3-benzodioxol-5-ilo
o 1H-indol-3-ilo.

Anillo C es fenilo, pirid-2-ilo, 1,3-benzodioxol-3-ile o 1H-indol-3-ilo.

Anille C es fenilo.

Anille C es piridilo.

Anillo C es pirid-2-ilo.

Anilio C es pirimidinilo.

Anillo C es pirimidin-2-ilo.

R se selecciona de halo y Cj.galquilo; en donde R’ puede sustituirse
opcionalmente por uno o mas R™’; en donde

R” es halo.

R’ se selecciona de fluoro v metilo; en donde R puede sustituirse
apcionalmente por uno o mas R™ en donde

R¥ es fluoro,

R’ es halo.

R es trifluorometilo y fluoro.

R’ es fluoro.

nes®, 1 ¢2; en donde los valores de R’ pueden ser los mismos o
diferentes.

nesal.

nes l.

Anillo C, R y n juntos forman 4-fluorofenile, 5-fluoropirid-2-ile o 5-
fluoropirimidin-2-ilo.

Anillo C, R’ y n juntos forman 4-fluorofenilo.

Anilio C, R” y n juntos forman 5-fluoropirid-2-ilo.

Anillo C, R’ y n juntos forman 5-flucropirimidin-2-ilo.

Por lo tanto, en un aspecto adicional de [a invencidn se provee un
compuesta de taernula () {como se describe anteriormente en esta solicitud)
en donde:

R y R? se seleccionan independientemente de hidrégeno, C.salquile,
C.salcoxi y carbociclilo;

X!, X* y X* son independientemente =N- ¢ =CR'’-;
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R’ v R™ se seleccionan independientemente de hidrdégeno, halo,
ciano, carbamoilo, C,alquilo y Cj.gzlcoxicarbonilo; en donde R’ y R
independientemente de cada uno puede sustituirse de manera opcional en
carbono por uno o més RY;

R* es hidrégeno;

R’ y R® se selecctonan independientemente de hidrégeno o C,.
salquilo; en donde R* vy R® independientemente de cada uno puede
sustituirse de manera opcional en carbono por uno o mas R';

A es un enlace directo o C.algnileno; en donde dicho C;alquileno
puede sustituirse opcionalmente por uno o mas R'%

Anillo C es carbociclilo o heterociclilo;

R’ se selecciona de halo v Cysalquile; en donde R puede sustituirse
opcionalmente por uno o mas R -

nes, 1%2; en donde los valores de R’ pueden ser los mismaos o
diferentes;

R" se selecciona de hidroxi, amino y C;.salcanoilamino;

R'S es hidroxi;

R'® es hidroxi;

R* es halo;

o su sal farmacéuticamente aceptable.

Por lo tanto, en un aspecto adicional de Ja invencion s¢ proveée un
compuesto de formuia (I) (como se desceibe anteriormente en esta solicitud)
en donde:

R'y R? s¢ seleccionan independientemente de hidrégeno, C; salquilo,
Ci g2leoxi v carbaciclilo;

X', X* y X* son independientemente =N- o =CR'"-;

R’ vy R" se seleccionan independientemente de hidrégeno, halo,
ciano, carbamoito, Csalquilo v Cealcoxicarbonilo; en donde R’ y R"
independientemente de cada uno puede sustituirse de manera opcional en
carbona por uno o mas R

4 L r
R es hidrogeno;
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R* vy R® se seleccionan independientemente de hidrogeno o C,.
calquilo; en donde R° y R® independientemente de cada uno puede
sustituirse de manera opcional en carbono por uno o wmis R'®;

A es un enlace directo;

Anillo C es carbociclilo;

R’ es halo;

nesl;

R" es hidroxi; y

R'® es hidroxi:

o su sal farmacéuticamente aceptable.

Por lo tanto, en un aspecto adicional de la invencion se provee un
compuesto de formula (I) (como se describe anteriormente en esta solicitud)
en donde:

R' se selecciona de metilo, isopropoxi y ciclopropilo;

R? es hidrégeno;

X', X* y X’ son independientemente =N- o =CR?-;

R’ se selecciona de hidrogeno, ciano, carbamoilo, metilo,
hidroximetilo y metoxicarbonilo,

R se selecciona de hidrégeno, fluoro, cloro, ciano, carbamoilo,
metilo, aminometilo y acetilaminometilo;

R* es hidrdgeno;

R’ se selecciona de hidrégeno, metilo, etilo o hidroximetilo;

R® se selecciona de hidrogeno o hidroximetilo;

A es un enlace directo, metileno o hidroximetileno;

Anillo C es fenilo, pirid-2-ile, 1,3-benzodioxol-5-ilo o 1H-indol-3-
lo;

R’ es trifluorometilo y fluoro;

nes 0, 1 62:en donde los valores de R’ pueden ser los mismos o
diferentes;

o su sal farmacéuticamente aceptable.

/LT
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Por lo tanto, en un aspecto adicional de la invencion se provee un
compuesto de formuia (I) {como se describe anteriormente en esta selicitud)
en donde:

R' se selecciona de metilo, isopropoxi y ciclopropile;

R? es hidrogeno; X', X* y X® son independientemente =N- o0 =CR'’-;

R’ se selecciona de hidrogeno, metilo e hidroximetilo,

R es hidrogeno;

R’ se selecciona de hidrégeno, metilo o hidroximetilo;

R® se selecciona de hidrégeno o hidroximetilo;

A es un enlace directo;

Anillo C es fenilo;

R’ es fluoro;

nesl;y

R' se selecciona de hidrogeno, fluoro, cloro, ciano, carbamoilo y
etoxicarbonilo; 0 su sal farmacéuticamente aceptable.

En todavia otro aspecto de la invencion, compuestos preferidos de la
invencion son uno cualquiera de los Ejemplos o su sal farmacéuticamente
aceptable.

En un aspecto adicional de la invencidn se proveen Ejemplos 1, 3, 8,
13,21, 22, 23, 24, 27 & 43 o su sal farmacéuticamente aceptable.

En una incorporacion adicional la presente invencion provee un
compuesto de formula {I), 0 su sal farmaceéuticamente aceptable, para uso
como un medicamento.

En una incorporacién adicional la presente invencidon provee un
compuesto de formula (I), o su sal farmacéuticamente aceptable, para uso
en la fabricacidon de vn medicamento para empleario en la inhibicion de
actividad Trk.

En una incorporacién adicional la presente invencion provee un
compuesto de férmula (1), o su sal farmacéuticamente aceptable, para uso
en la fabricacidn de un medicamento para emplearlo ¢n el tratamiento o

profilaxis de cancer.
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En una incorporacion adicional la presente invencion provee un
compuesto de la formula (I), o su sal farmacéuticamente aceptable, para uso
en la fabricacidn de un medicamento para emplearlo en el tratamiento de
cancer en un animal de sangre caliente tal como ¢l hombre.

En una incorperacion adicional la presente invencion provee un
compuesto de la formula (I), o su sal farmacéuticamente aceptable, para usa
en la fabricacion de un medicamento para emplearlo en el tratamiento o
profilaxis de neoplasias malignas (tumores sélidos y leucemia), trastornos
fibroproliferativos vy diferenciativos, psoriasis, artritis reumatoide, sarcoma
de Kaposi, hemangioma, nefropatias agudas y cronicas, ateroma,
aterosclerosis, restenosis  arterial, enfermedades autoinmunitarias,
inflamacidn aguda y cronica, enfermedades éseas y enfermedades oculares
con proliferacion de vasos retinianos en un animal de sangre caliente tal
como el hombre,

En una incorporacion adicicnal la presente invencién provee un
compuesto de formula {I), o su sal farmacéuticamente aceptable, para uso
en la fabricacion de un medicamento para empiearlo en la produccion de un
efecto anti-proliferativo.

En una incorporacién adicional la presente invencidon provee un
meétode de inhibir la actividad Trk, que comprende administrar a un
hospedero necesitado de tal tratamiento una cantidad terapéuticamente
efectiva de un compuesto de formula (I), o su sal farmacéuticamente
aceptable.

En una incorporacion adicional la presente invencion provee un
método para el tratamiento de cancer, que comprende administrar a un
hospedero necesitado de tal tratamiento una cantidad terapéuticamente
efectiva de un compuesto de férmula (I), o su sal farmacéuticamente
aceptable.

En una incorporacién adicional la presente nvencion provee un
método para el tratamiento o profilaxis de cancer que comprende
administrar vna cantidad terapéuticamente efectiva de un compuesto de

formula (I} o su sal farmacéuticamente aceptable.
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En una incorporacidon adicional la presente invencién provee un
método para el tratamiento o profilaxis de neoplasias malignas (tumores
s6lidos v leucemia), trastornos fibroproliferativos diferenciativos, psoriasis,
artritis reumatoide, sarcoma de Kaposi, hemangioma, nefropatias agudas y
cronicas, ateroma, aterosclerosis, restenosis arterial, enfermedades
autoinmunitarias, nflamacion aguda y crénica, enfermedades dseas y
enfermedades oculares con proliferacion de vasos retinianos en un animal
de sangre caliente tal como ¢! hombre, que comprende administrar una
cantidad terapéuticamente efectiva de un compuesto de férmula (I) o su sal
farmacéuticamente aceptable.

En una incoerporacion adicional la presente invencion provee un
método de producir un efecte anti-proliferative en un animal de sangre
caliente, tal como el hombre, necesitado de tal tratamiento que comprende
administrar a dicho animal una cantidad efectiva de un compuesto de
formula (I), o su sal farmacéuticamente aceptable. En una incorporacion
adicional la presente invencién provee una composicion farmacéutica que
comprende un compuesto de la fdrmula (I), o su sal farmacéuticamente
aceptable, junto con por lo menos una sustancia portadora, diluyente o
excipiente farmacéuticamente aceptable,

En una incorporacion adicional la presente invencion provee una
composicion farmacéutica que comprende un compuesto de la formula (I),
o su sal farmacéuticamente aceptable, junto con por lo menos una sustancia
portadora, diluyente o excipiente farmacéuticamente aceptable para
emplearlo en la inhibicion de actividad Trk.

En una incorporacion adicional [a presente invencidn provee una
composicion farmacéutica que comprende un compuesto de la formula (I),
o su sal farmacéuticamente aceptable, junto con por lo menos una sustancia
portadora, diluyente o excipiente farmacéuticamente aceptable para
emplearlo en el tratamiento de cancer.

En una incorporacion adicional la presente invencidén provee una
composicién farmacéutica que comprende un compuesto de la formula (T),

o su sal farmacéuticamente aceptable, junto con por lo menos una sustancia
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portadora, diluyente o excipiente farmacéuticamente aceptable para
emplearlo en el tratamiento o profilaxis de cancer.

En una incorporacion adicional [a presente invencion provee una
composicion farmacéutica que comprende un compuesto de la formula (1),
o su sal farmacéuticamente aceptable, junto con por lo menos una sustancia
portadora, diluyente o excipiente farmacéuticamente aceptable para
emplearlo en el tratamiento o profilaxis de neoplasias malignas (tumores
solidos ¥ leucemia), trastornos fibroproliferativos diferenciativos, psoriasis,
artritis reumatoide, sarcoma de Kaposi, hemangioma, nefropatias agudas y
cronicas, ateroma, aterosclerosis, restenosis arterial, enfermedades
autoinmunitarias, inflamacion aguda v cronica, enfermedades dseas vy
enfermedades oculares ¢con proliferacion de vasos retinianos,

Et una incorporacién adicional la presente invencion provee una
composicion farmacéutica que comprende un compueste de la fdrmuia (I),
o su sal farmacéuticamente aceptable, junto con por o menos vna sustancia
portadora, diluyente o excipiente farmacéuticamente aceptable para
etnplearlo en la produccion de un efecto anti-preliferative en un animal de
sangre caliente tal como el hombre,

En una incorporacion adicional la presente invencion provee un
compuesto de formula (I), o su sal farmacéuticamente aceptable, para
emplearlo en la inhibicidn de actividad Trk.

En una incorporacién adicional la presente invencion provee un
compuesto de férmula (I), o su sal farmacéuticamente aceptable, para
emplearlo en el tratamiento o profilaxis de céncer.

En una incorporacidn adicional la presente invencién provee un
compuesto de la formula (1), o su sal farmacéuticamente aceptable, para
emplearlo en el tratamiento de cancer en un animal de sangre caliente tal
como el hombre.,

En una incorporacién adicional la presente invencion provee un
compuesto de la formula {(I), o su sal farmacéuticamente aceptable, para
emplearlo en el tratamiento o profilaxis de neopiasias malignas (tumores

solidos y leucemia), trastornos fibroproliferativos diferenciativos, psoriasis,
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artritis reumatoide, sarcoma de Kaposi, hemangioma, nefropatias agudas y
¢ronicas, ateroma, aterosclerosis, restenosis arterial, enfermedades
autoinmunitarias, inflamacion aguda y cronica, enfermedades oOseas vy
enfermedades oculares con proliferacién de vasos retinianos en un animal
de sangre caliente tal como el hombre.

En una incorporacion adicional la presente invencion provee un
compuesto de formula (I), o su sal farmacéuticamente aceptable, para uso
en la produccion de un efecto anti-proliferativo,

En una incorporacion donde se menciona particularmente la
inhibicidén de la actividad Trk, ésta se refiere a la inhibicion de la actividad
Trk A,

En otra incorporacion donde se menciona particularmente la
inhibicion de la actividad Trk, ésta se refiere a la inhibicion de la actividad
Trk B.

Donde se menciona ¢l tratamiento (o profilaxis) de cancer, particularmente
éste se refiere al tratamiento (0 profilaxis) de fibrosarcoma congénito,
nefroma mesoblastico, mesotelioma, leucemia de migloblastos aguda,
leucemia linfocitica aguada, mieloma multiple, melanoma, cancer
esofdgico, mieloma, cdncer hepatocelular, pancredtico, cervical, sarcoma de
Ewing, neuroblastoma, sarcoma de Kaposi, cancer de ovario, cancer de
mama incluido cancer secretor de mama, cédncer colorrectal, cancer de
prostata incluide cdncer de préstata resistente a hormonas ("hormone
refractory protate cancer'), cancer de la vejiga, melanoma, cancer de
pulmén - cancer pulmonar amicrocitico (NSCLC), y cancer pulmonar
microcitico (SCLC), cancer gastrico, cancer de cabeza y cuello, cancer
renal, linfoma tiroideo incluide cancer tircideo papilar, mesotelioma,
leucemia, tumores del! sistema nervioso central y periférico, melanoma,
fibrosarcoma incluido fibrosarcoma congénito y osteosarcoma. Mas
particular, se refiere a cancer de prostata. Adicionalmente, mas
particularmente se refiere a SCLC, NSCLC, cancer colerrectal, cancer de
ovario y/o cdncer de mama, En un aspecto adicional, se refiere a cancer de

prostata resistenie a hormonas.
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En un aspecto adicional, la presente invencidn provee un proceso
para preparar un compuesto de formula (I) o su sal farmacéuticamente
aceptable, proceso que (en donde los grupos variables, a menos que se
especifigue lo contrario, son como se definen en la formula (1)) consta de:

Proceso g} reaccion de un compuesio de formuta (11):

=/
b N P
3 e
N
X%..-;X3 R R!
4., NH

r

(1)
en donde Pg es un grupo protector nitrogeno, con un compueste de férmula

(1ID):
L\(ER‘S

A
R,

(1)
¢n donde L es un grupo desplazable;
Proceso b) para compuestos de formula (I) en donde R es hidroximetilo y

R® es hidrégeno; reaccion de un compuesto de formula (I} con un epéxido

de formula (IV):
V{J

A
(R,

{Iv)
Proceso ¢) para compuestos de formula (I} en donde X' es =CR'"-; hacer

reaceionar un compuesto de formula {V):
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(V) con un compuesto de formula (V1)
H‘z”\ﬁ‘I
Rlﬂ
(VID)
Procese d) para compuestos de formula (¥) en donde X' es =N-; hacer

reaccionar un compuesto de formula (V) con selucion de NaNO, acuoso;

Proceso e) hacer reaccionar un compuesto de foérmula (VII):

1
3 Nzx‘ N ~Pg
N— 7
W —
2 2

b8 X3 1
T

R R

(Vi)
en donde L ¢s un grupo desplazabie y Pg es un grupo proiector nitrogeno;

con wha amina de formula (VI

H 5

4.N.
R RS

A

R,

(VIII)

y, después, si es necesario:
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1} convertir un compuesio de formula (I) en otro compuesio de la férmula
K

i) retira cualesquiera grupos protectores;

ii1) formar una sal farmacéuticamente aceptable.

L es un grupo desplazable, valores apropiados para L son por
ejemplo, un grupo halo o sulfoniloxi, por ejemplo un grupo cloro, brome,
metanosulfoniloxi o toluen-4-sulfoniloxi.

Pg es un grupo protector nitrogeno. Valores apropiados para Pg se
describen mas adelante en esta solicitud.

Condiclones especificas de reaccion para las reacciones ya indicadas

son las siguientes.
Proceso a) Compuestos de formula (II) y (IIT) pueden hacerse reaccionar
Juntos bajo reacciones estdndar de adicidon nucledfila por ejemplo en la
presencia de una base apropiada tal como carbonato de potasio y un
disolvente apropiado tal como DMF y a una temperatura £n el rango desde
25 a 100°C.

Compuestos de la féormula (I1I} pueden prepararse de acuerdo con el

Esquema 1:
NG, NO,
R. L N., P ! 8
- Hz”‘-g:z’ ¥ Eon,o0C S P2AN g
T ————
XZ /}{3 e \ ijx.? m—
b 2
\]L/ (s g: R G T R\, @
EtﬂHlR‘*NH,uld}
DIEA g
H MO
2 " H N i
Re DN N H,,, Pd/C or Zn }m =N, g
—Pg
b ok
R 1 R’ R]
JNH R' () R"NH {ITe}
R
(¥} y ETOH
o MNAND: atuoso
y dcido acético

(I
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Compuestos de formula (L), (Ia), (1b) v (Ild} son compuestos

disponibles en el comercio, 0 se conocen en la literatura, 0 se preparan por
procesos estandar conocidos en el arte.
Pracesg b) Compuestos de formula (1) ¥ (V) pueden hacerse reaccionar
juntos bajo condiciones de reaccion de apertura de anillo eépoxido por
gjemplo en la presencia de un catalizador adecuado tal como LiCIQ,,
NaCiQ,, Mg(Cly); v un disolvenie apropiado ta) como CH;CN y a una
temperatura en el rango desde 25 a 80°C.

Compuestos de formula (IV) son compuestos disponibles en el
cOmeIcio, © se conocen en la literatura, o se preparan por procesos estandar
conocidos en ¢l arte.

Proceso ¢) Compuestos de formula (V) y compuesios de formula (V1)
pueden hacerse reaccionar juntos en un disolvente apropiado tal como
etanol a temperatura de reflujo.

Compuestos (V) pueden prepararse de acuerdo con Esquema 2:

NO, NO, N
R L N. " e
+ — —
ij,../-f,}[l o2 R xif;xi 't r'
L (Va) (Vi) L (Vo
l{vm, B0 o n-BuOl,

DIEA, A

Esquema 2
Compuestos de fédrmula (Va), (¥b) y (VI) son compuestos
disponibles en el comercio, o se conocen en la literatura, o se preparan por

procesos estandar conocidos en el arte.
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Praceso dy Compuestos de formula (V) y una solucién de NaNQ, acuoso
pueden hacerse reaccionar juntos en acido acético acuoso.

Proceso €) Compuestos de fommula (VI y (VI pueden hacerse
reaccionar juntos bajo las condiciones enumeradas en Proceso a).

Compuestos de formula (VID) pueden preperarse de acuerdo con

Esguema 3:
NH,
3 H
H,, Pd/C or Zn R\]/%N N,
(Ite) - | —Pg
X?- X? e

-
Y e, (Vi)
L

(Vi) y ETOR
a NANQ, acuose y
deido acético

(Vi)
Esguema 3

Compuestos de la formula (VIH) son compuestos disponibles en el
comercio, 0 s¢ conocen en la literatura, © ¢ preparan por procesos estandar
conocidos en el arte.

Ciertos intermedios divulgados en esta solicttud son novedosos vy,
como tales, se proveen como una caracteristica adicional de la invencidn.

Se observara que algunos de los diferentes sustituyentes de anillo en
los compuestos de la presente mnvencidn pueden introducitse por reacciones
estandar de sustitucion aromdtica © generarse por madificaciones
tradicionales de grupo funcional, bien sea autes o inmediatamente después
de los procesos ya mencionados, y como tales se incluyen en el aspecto de
los procesos de Ia invencién, Tales reacciones y modificaciones incluyen,
por ejemplo, la introduccién de un sustituyente por medio de una reaccién
de sustitucién aromdtica, reduccion de sustituyentes, alquilacion de
sustituyentes vy oxidacion de sustituyentes. Los reactivos ¥ 1as condiciones
de reaccitn para tales procedimientos son bien conocidos ¢n el arte
quimico. Ejemplos de reacciones de sustitucidn aromdtica incluyen la
introduceion de un grupo nitro usando acido nitrico concentrado, la

introduccion de un grupe acilo vsando, por ejemplo, un halure de acilo y
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acido de Lewis (tal como tricioturo de aluminio) bajo condiciones de
Friedel Crafts; la introduccion de un grupo alguilo usando un haluro de
alquilo y acido de Lewis (tal como triclorure de aluminio) bajo condiciones
de Friedel Crafts; v la introduccién de un grupo haldgeno. Ejemplos
particulares de modificaciones incluyen la reduccidn de un grupo nitre a un
grupo amino mediante por ejemplo, hidrogenacion catalitica con un
catalizador de niquel o tratamiento con hierro en la presencia de acide
clothidrico con calentamiento; oxidacion de alquiitio a alquilsuifinilo o
atquiisulfonilo.

Se observard que en algunas de las reacciones mencionadas aqui
puede ser necesario/deseable proteger grpos sensibles cualesquiera en los
compuestos. Los casos en donde ia proteccion es necesaria a degeable y los
métodos apropiados de proteccidn son conecidos por los expertos en el arte,
Pueden usarse grupes proteciores tradicionales de acuerdo con la practica
estAndar {para ilustracion, véase T.W. Green, Protective Groups in Organic
Synthesis, John Wiley y Sons, 1991). En consecuencia, si los reactivos
incluyen grupos tales como amino, carboxi o hidroxi, puede ser deseable
proteger ¢i grupo en algunas de las reacciones mencionadas aqui.

Un grupo protector apropiado para un grupo amino o alquilamino es,
par ejemplo, un grupo acilo, pot gjemplo un grupo alcanoiio tal como un
acetilo, un grupo alcoxicarbonilo, por ejemplo un grupo metoxicarbonilo,
etoxicarbonilo o fbutoxicarbonilo, un grupe arilmetoxicarbonilo, por
ejemplo benciloxicarbonilo, 0 un grupo argilo, por ejemplo benzoilo. Las
condiciones de desproteccién para los grupos protectores anteriores varian
necesariamente con la eleccion del grupo protector. Asi, por gjemplo, un
grupo acilo tal come un grupo alcanoilo o alcoxicarbonile o un grupo arollo
pueden retirarse por ejemplo, mediante hidrolisis con una base apropiada tal
como un hidroxide de metal alcalino, por ejemplo hidréxido de litio o
sadio. Alternativamente puede retirarse un grupo acilo tal como un grupo #
butoxicarbonilo, por ejemplo, mediante tratamiento cont un acido aproptado
tal como 4cido clorhidrico, sulfirico o fosfdrico o acido trifluoreacético ¥

un grupo arilmetoxicarbonilo tal comoe un grupo bencitoxicarbonilio puede

/26
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retirarse, por ejemplo, mediante hidrogenacidn sobre un catalizador tal
como paladio sobre carbono, o mediante el tratamiento con un icido de
Lewis por ejemplo tris(trifluoroacetate) de boro. Un grupe protector
alternative apropiado para un grupo amino primario es, por ejemplo, un
grupo  flaloilo gue puede retirarse mediante tratamiento con una
alquilamina, por ejemplo dimetilaminopropilamina, o con hidrazina.

Un grupo protector apropiado para un grupo hidroxi es, por ejemplo,
un grupo acilo, por ejemplo un grupo aleanoilo tal como acetilo, o grupo
argilo, por ejemplo benzoilo, o un grupo arilmetilo, pot ejemplo bencilo.
Las condiciones de desproteccion para log grupos protectores meacionados
variaran necesariamente con la eleccién del grupe protector. Asi, por
ejemplo, un grupo acilo tal como un alcancilo o un grupo aroilo pueden
retirarse, por ejemplo, mediante hidrolisis con una base apropiada tal come
un hidroxido de metal alcalino, por ¢jemplo hidroxido de litio o sodio.
Alternativamente puede retirarse un grupo arilmetilo tal como un grupe
bencilo, por ejemplo, mediante hidrogenacion sobre un catalizador tal como
paladio sobre carbono.

Un grupo protector apropiado para un grupo carboxi es, por ¢jemplo,
urt grupo esterificante, por ejemplo un grupo metilo o etilo que puede
retirarse, por ejerﬁplﬂ, por hidrélisis con una base tal como hidroxido de
s0dio, o por ejemplo un grupo ~butilo que puede retirarse, por ejemplo, por
tratamiento con un 4cido, por €jemplo un acido organico tal cormo acido
rifluoroacético, o por ejemplo un grupo bencilo que puede retirarse, por
ejemplo, por hidrogenacién sobre un catalizador tal como paladio sobre
carbonao.

Los grupos protectores pueden retirarse en cualguier fase conveniente
en la sintesis usande técnicas tradicionales bien conocidas en el arte

quimico.

Definiciones

En esta especificacién el términe "alquilo" incluye grupos alquilo

tanto de cadena recta como ramificada pero las referencias a grupos alquilo

/O
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individuales tales como "propilo” son especificos de la versidn de €adgna
recta unicamente. Por ejemplo, "Ceaiquilo” y "Cjsalquile” incluyen
metilo, etilo, propilo, isopropilo y #-butilo. No obstante, las referencias a
grupos alguilo individuales tales como ‘propile’ son especificos de la
vVersion de cadena recta Onicamente y ias referencias a grupos alquilo
individuales de cadena ramificada tales como 'isopropilo’ son especificos de
[a version de cadena ramificada Gnicamente. Una convencidn similar se
aplica a otros radicales. El término "halo" se refiere a fluoro, clore, bromo
hi yodo.

Donde se seleccionan sustituyentes opcionales de "uno o mas” grupos
hay que entender que esta definicidn incluye todos los sustituyentes que se
¢scogen de uno de los grupos especificados 0 los sustituyentes que se estin
seleccicnado de dos o mds de los grupos especificados.

Un "heterociclile” es un anille mono o bicichico saturado,
parciaimente saturado o insaturado, que contieng 4-12 atomos de los cuales
por lo menos un 4tomo se escoge de nitrégeno, azufre u oxigeno, el cual, a
menos que se especifique lo contrario, puede estar enlazado a carbono o
nitrogeno, en donde un gropo -CHa- puede reempiazarse opclonalmente por
un -C{0)-, ¥ un atomo de azufre del anillo puede oxidarse de manera
opcional para formar el(los) S-dxido(s). Ejemplos ¥ valores apropiados del
término "heterociclilo” son morfolino, piperidilo, piridilo, piranile, pirrolilo,
isotiazolile, indoiilo, quinolilo, tienilo, 1,3-benzodioxolilo, tiadiazolilo,
piperazinilo, tiazolidinilo, pirrolidinilo, tiomertoline,  pirrolinilo,
homopiperazinilo, 3,5-dioxapiperidinilo, tetrahidropiranilo, imidazolilo,
pirimidilo, pirazinilo, piridazinilo, isoxazolilo, N-metilpirrolilo, 4-piridona,
1-isoquinolona, 2-ptrrolidona, 4-tiazolidona, piridin-AV-6xido ¥ quinolin-N-
dxido. Otras ejemplos v valores apropiados del término "heterocichilo” son
morfolino, piperazinilo y pirtolidinilo. En un aspecto de la invencidn
[cuando] un “heterociclilo" es un anillo mono o biciclico, saturado,
parcialmente saturado o insaturado, que contiene 5 & 6 atomos, de los cuales
por lo menos un dtomo se elige de nitrbgeno, azufre u oxigeno, puede

conectarse, a menos que se especifique otra cosa, a carbono o nitrégeno, un

/'?ﬁ
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grupo -CHs- puede reemplazarse opcionalmente por un -C{{)-, ¥ un tomo
de azufre del anillo puede oxidarse opcionalmente para formar los S-gxidos.

Un "carbociclilo" es un anillo carbonoe mono o biciclico saturado,
parcialmente saturado ¢ insaturado, que conti¢ne 3-12 atomos; en donde un
grupo -CH2- puede reemplazarse opcionalmente por un -C(O)-.
Preferiblemente "carbociclilo” es un anille monociclico que contiene 5 ¢ &
atomos o un anillo biciclico que contiene 9 6 10 4tomos. Valores
apropiados para "carbociclilo” incluyen ciclopropile, ciclobutilo, |-
oxociclopentilo, ciclopentilo, ciclopentenilo, ciclohexilo, ciclobexenilo,
fenilo, naftilo, tetralinile, indanilo o 1-oxoindanile,

El término "C," ¢ "grupo C,..", utilizado solo o como prefijo, se
refiere a cualquier grupo que tenga m a n atomos de carbono

El término “opcionalmente sustituido” se refiere a grupos,
estructuras, 0 moléculas que se sustituyen y aqueilos que no se sustituyen.

Un ejemplo de "Calcanoiloxi” es acetoxi. Ejemplos de "C,.
salcoxicarbonilo” incluyen C,qalcoxicarbonilo,  metoxicarboniio,
etoxicarbonilo, s2- y #-butoxicarbonilo. Ejemplos de "C,alcoxi” incluyen
Ciqalcoxi, Crialcoxi, metoxi, etoxi y propoxi. Ejemplos de "Ci.
JAlcoxiimine” incluyen C4alcoxiimino, C.alcoxiimino, metoxiiming,
etoxiimino y propoxiimine. Ejemplos de "C,alcanoiiamino” inchluyen
formamido, acetamido y propionilamino. Ejemplos de "CrsalquiS{0), en
donde a es ¢ a 2" incluven Ciialquilsulfonilo, metiltio, etiltio,
metitsuifinilo, etilsulfinilo, mesilo y etilsulfonilo. Ejemplos de "C..
calquiltic” incluyen metiltio y etiltio. Ejemplos de "C | 4alquilsulfonilamino”
inciuyen metilsulfonilamino y etilsulfonilamino. Ejemplos de "C..
calcanoiio” incluyen C, ,alcancilo, propionilo y acetilo. Ejemplos de "A-(C,.
calquillamino" incluyven metilamino y etilamino. Ejemplos de "N,N-(C,.
salquil)amino” incluyen di-M-metilamino, di-(N-etil)amino y MN-etil-V-
metilamino. Ejemplos de "Cigalquenilo” son vinile, alilo y l-propenilo.
Ejemplos de "Cpealquinilo" son etinilo, l-propinlle y Z-propinilo.
Ejemplos de "N-(Cialquil)sulfameilo” son N-{metil)sulfamoiic y N-
(etil)sulfamoilo.  EBjemplos de “N-{C,.alquil)suifamoilo” son NN-



WO T006/087530 PCT/GB2006/00051
- 2% -

(dimetil}sulfamoile ¥ N-(metill-N-(etilsulfamoilo. Ejemplos de "
salquil)carbamoilo” son N-(Caalquil)carbameilo, metilaminocarbonilo y
etilaminocarbonilo. Ejemplos de "NN-(C\salquil,carbamoilo” son N N-
{Cy_salquil hearbamoilo, dimetilaminocarborilo y metiletilaminocarbonilo.

"RT" o "rt" significa temperatura de ia sala.

Una sal apropiada farmacéuticamente aceptable de un compueste de
la invencion es, por ejemplo, una sal de adicién de dcido de un compuesto
de la Invencion que es suficientemente basica, por ejempio, una sal de
adicién de acido con, por gjemplo, un acido organico ¢ Inotganico, por
ejemplo  dcido  clorhidrico, bromhidrico, sulfirico, fostorico,
tritlugroacético, citrico ¢ maleigo.  Adicionalmenie una sal apropiada
farmacéuticamente aceptable de un compuesto de la invencidn que ¢s
suficientemente 4cida es una sal de metal alcalino, por ejemple una sal de
sodio o potasio, una sal de metal alcalinotérreo, por ejemplo una sal de
calcio ¢ magnesio, una sal de amonio ¢ una sal con una base organica que
proporciona un cation fisiolagicamente aceptable, por ejemple una sal con
metilamina, dimetilamina, trimetilaming, piperidina, morfoiina o tris-(2-
hidroxietil)amina.

Debe anotarse que los pirazoles reivindicados en esta invencion
pueden existir en diferentes estructuras de resonancia y, en consecuencia,
los pirazales reivindicados en esta solicitud incluyen todas las estruciuras de
resonancia posibles, por ejemplo isdmeros dpticos, diastereoisdmeros e
isémeros geométricos y todas [as formas tantoméricas de los compuestos de
la formula (I).

Hay que entender asimismo que ciertos compuestos de la formula (I}
pueden existir en formas solvatadas y no solvatadas tales como, por
ejemplo, formas hidratadas. Hay que entender que la invencion abarca la

totalidad de tales formas solvatadas.

Formulaciones
Los compuestos de la presente invencidn pueden administrayse por

via oral, parenteral, bucal, vaginal, rectal, por inhalacidén, insuflacion,
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sublingual, intramuscular, subcutanea, lecal, intranasal, intraperitoneal,
intratoracica, intravenosa, epidural, intratecal, intracerebroventricular v por
inyeccion en las articulaciones.

La medicacion dependera de la via de administracion, la gravedad de
la enfermedad, la edad y el peso del paciente y otros factores considerados
normalmente por el médico residente, al determinar el régimen individual y
el nivel posolégico como el mds apropiado para un paciente particular.

Una cantidad efectiva de un compuesto de la presente invencion para
uso en la terapia de cancer es una cantidad suficiente para aliviar de manera
indicativa en un animal de sangre caliente, particularmente un humano, los
sintomas de cancer, para desacelerar la evolucién de cancer, para reducir,
en pacientes con sintomas de cancer, el riesgo de empeorar.

Para preparar composiciones farmacéuticas de los compuestos de esta
invencidn, excipientes inertes, farmacéuticamente aceptables, pueden ser
solidos o liquidos. Preparaciones en forma solida incluyen polvos, tabletas,
granulos dispersables, capsuias, sellos, v supositorios.

Un excipiente solido puede ser una o mas sustancias, que pueden
actuar también como diluyentes, saborizantes, solubilizantes, lubricantes,
agentes de suspension, aglutinantes, o agentes desagregantes de tabletas;
puede ser asimismo un material encapsulante.

En polvos, el excipiente es un solido finamente dividido, que se
encuentra mezclado con el componente activo finamente dividido. En
tabletas, el componente active se mezcla con el excipiente que tiene las
propiedades aglutinantes necesarias ¢n proporciones adecuadas y se
compacta e¢n la forma y el tamafio deseados.

Para preparar composiciones de supositorio, primeramente se funde
una cera de baja fusidn tai como una mezcla de glicéridos de acido graso y
manteca de cacao, v el ingrediente activo se dispersa en ella mediante
agitacién, por ejemplo. La mezcla homogénea fundida se vierte entonces

en moldes de tamafio conveniente y se deja enfriar y solidificar.

/j/
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Excipientes apropiados incluyen carbonato de magnesio, estearato de
magnesio, talce, lactosa, azdcar, pectina, dextrina, almidén, tragacanto,
metilcelulosa, carboximetilcelulosa sadica, una cera de baja fusion, manteca
de cacao, vy similares.

Algunos de los compuestos de {a presente invencidn son capaces de
formar sales con varios acidos y bases orgdnicos e inorganicos, y tales sales
se encuentran también dentro del ambito de esta invencidn. Ejemplos de
tales sales de adicidn de 4acido incluven acetato, adipato, ascorbato,
benzoato, bencenosulfonato, bicarbonato, bisulfato, butirato, alcanforato,
alcanforsulfonato, colina, citrato, ciclohexilsulfamato, dietilendiamina,
etanosulfonato, fumarato, glutamato, glicolato, hemisulfato, 2-
hidroxietilsulfonato, heptanoato, hexanoato, clorhidrato, bromhidrato,
yodhidrato, hidroximaleato, lactato, malato, maleato, metanosulfonato,
meglumina, 2-naftalenosulfonato, nitrato, oxalato, pamoato, persulfato,
fenilacetato, fosfato, difosfato, picrato, pivalato, propionato, guinato,
salicilato, estearato, sucinato, sulfamato, sulfanilato, sulfato, tartrato,
tosilato {p-toluenosulfonato), trifluoroacetato, y undecanocato, Sales basicas
incluyen sales de amonio, sales de metal alcalino tales como sales de sodio,
litio y potasio, sales de metal alcalinotérreo tales como sales de aluminio,
calclo ¥ magnesio, sales con bases organicas tales como sales de
diciclohexilamina, N-metil-D-glucamina, y sales con aminodcidos tales
como arginina, lisina, ornitina, etc. Ademads, grupos basicos que contienen
nitrégeno pueden cuaternizarse con agentes tales como: haluros de alquilo
inferior, tales como haluros de metilo, etilo, propilo, ¥ butilo; sulfatos
dialquilicos tales como sulfatos dimetilicos, dietilicos, dibutilicos;
diamilicos; haluros de cadena larga tales como decilo, haluros laucilicos,
miristilicos y estearilicos; haluros aralquilicos como bromure de bencilo y
otros, Se prefieren sales atdxicas fisiologicamente aceptables, aunque otras
sales son también Oitles, tales como en el aislamiento o purificacion del
producto.

Las sales pueden formarse por medios convencionales, tales como

haciendo reaccionar la forma de base libre del producto con uno o mas

_, o
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equivalentes del acido apropiado en un disolvente o medio en el cual la sal / \)-)3
es insoluble, o en un disolvente tal como agua, que se retira in vacuo o
mediante secamiento por congelamiento o intercambiando los aniones de
una sal existente por otro anidn en una resina apropiada de intercambio
ionica.

Con el fin de usar un compuesto de la formula (I} o una sal
farmacéuticamente aceptable del mismo para el tratamiento terapéutico
(incluide el tratamiento profilactico) de mamiferos incluso humanos, éste se
formula normalmente de acuerdo con la practica farmacéutica estandar
como una composicion farmacéutica.

Ademas de los compuestos de la presente invencidn, la composicion
farmacéutica de esta invencion puede contener asimismo, o co-
administrarse (simultanea o secuencialmente), con uno o mas agentes
farmacologicos de utilidad en el tratamiente de una ¢ mas condiciones
patologicas mencionadas aqui.

El términe composicién tiene como finalidad incluir la formulacion
del componente activo o una sal farmacéuticamente aceptable con un
excipiente farmacéuticamente aceptable. Por gjemplo, esta invencion puede
formularse por medios conocidos en el arte en la forma de, por ejemplo,
tabletas, capsulas, soluciones acuosas u oleosas, suspensiones, emulsiones,
cremas, ungilentos, geles, aerosoles nasales, supositorios, polvos finamente
divididos o aerosoles o nebulizadores para inhalacidn, y para use parentetal
(incluido intravenoso, intramuscular o infusion) soluciones estériles oleosas
0 acuosas o suspensiones ¢ emulsiones estériles.

Composiciones de forma liquida incluyen soluciones, suspensicnes, y
emulsiones. Soluciones estériles de agua-propilenglicol de los compuestos
activos pueden mencionarse como un ejemplo de preparaciones liquidas
apropiadas para administracion parenteral. Composiciones liquidas pueden
formularse también en solucidén en solucion acuesa de polietilenglicol.
Soluciones acuosas para administracion oral pueden prepararse disolviendo
el componente activo en agua y afiadiendo colorantes apropiados, agentes

saborizantes, estabilizantes, y agentes espesantes como se desee.
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Suspensiones acuosas para uso oral pueden elaborarse dispersando el BV

componente active finamente dividido en agua junto con un material
viscoso tal como gomas naturales/sintéticas, resinas, metilcelulosa,
caboximetilcelufosa sodica, y otros agentes de suspension conocidos por el
arte de la formulacidn farmacéutica.

Las composiciones farmacéuticas pueden estar en presentacion
farmacéutica unitaria. En tal forma, la composicion se divide en dosis
unitarias que contienen cantidades apropiadas del componente activo. Esta
forma farmacéutica unitaria puede ser una preparacion empacada,
conteniendo ¢l paquete cantidades discretas de las preparaciones, por
ejemplo, tabletas empacadas, capsulas, y polvos en frasquitos o ampolletas.
La forma farmacéutica unitaria, puede ser ademas una capsula, sello, o
tableta en si, 0 puede ser el nimero apropiado de cualquiera de estas formas

empacadas.

Combinaciones

El tratamiento anti-cancer definide aqui puede aplicarse como terapia
Gnica o puede involucrar, ademés del compuesto de la invencidn, cirugia
convencional o radioterapia o quimioterapia. Tal quimio terapia puede
incluir una o mas de las siguientes categorias de agentes anti-neoplasicos:
(i)  medicamentos antiproliferativos/antineopldsicos y combinaciones de
los mismos, como se emplean en la oncologia médica, tales como agentes
alquilantes (por ejemplo cis-platino, carboplatino, ciclofosfamida, mostaza
nitrogenada, melfaldni, clorambucilo, busulfin y  nitrosourcas);
antimetabolitos (por ejemplo antifolatos tales como fluoropirimidinas como
5-fluorouracil y tegafur, raltitrexed, metotrexato, citarabina e hidroxiurea);
antibidticos anti-neoplasicos (por ¢jemple antraciclinas como adriamicina,
bleomicina, doxorubicina, daunomicina, epirubicina, idarubicina,
mitomicina-C, dactinomicina y mitramicina); agentes antimnitéticos (por
ejemplo alcaloides de accién antineoplasica ("vinca-alfkaloids'")como

vincristina, vinblastina, vindesina y vinorelbina y taxoides como taxol y



WO 2006/087530 ' PCT/GB2006/000513

33,

b

taxotero); e inhibidores de topoisomerasa (por ejemplo epipodofilotoxinas / d)—
como etopodsido y tenipdsido, amsacrina, topotecan y camptotecina);
(if) agentes citostaticos tales como antiestrogenos (por ejemplo
tamoxifeno, toremifeno, raloxifeno, droloxifeno y yodoxifeno), reguladores
por disminucion del receptor de estrogeno (por ejemplo fulvestrant),
antiandrogenos (por ejemplo bicalutamida, flutamida, nilutamida y acetato
de ciproterona), antagonistas de LHRH o agonistas de LHRH {por ejemplo
goserelina, leuprorelina y buserelina), progestégenos (por ejemplo acetato
de megestrol), inhibidores de aromatasa (por ¢jemplo anastrozol, letrozol,
vorazol y exemestano) e inhibidores de 5¢-reductasa tales como finasterida;
(iii} agentes que inhiben la invasion ceiular del cédncer (por ejemplo
inhibidores de metaloproteinasa como marimastat e inhibideres de Ia
funcion del receptor activador del plasmindgeno tipe urocinasal,
{iv) inhibidores de la funcién del factor de crecimiento, por ejemplo tales
inhibidores incluyen anticuerpos del factor de crecimiento, anticuerpos del
receptor del factor de crecimiento (por ¢jemplo el anticuerpo anti-erbb2
irastuzamab [Herceptin™) y el anficuerpo anti-etbbl cetuximab [C225]),
inhibidores de famesiltransferasa, inhibidores de tirosina cinasas ¢
inhibidores de serina/treonina cinasa, por ejemplo inhibidores de ia familia
del factor de crecimiento epidérmico (por ejemplo inhibidores de la familia
tirosina cinasa EGFR tales come N-(3-cloro-4-fluorofenil)-7-metoxi-6-(3-
morfolinopropoxi)quinazolin-4-amina  {(gefitinib, AZDI1839), N-(3-
etinilfenil)-6,7-bis(2-metoxietoxi)quinazolin-4-amina (etlotinib, OSI-774) y
6~acrilamido-N-(3-cloro-4-fluorofenil)-7-(3-morfolinopropoxi)quinazolin-
4-amina {CI 1033)), por ejemplc inhibidores de la familia del factor de
crecimiento derivado de plaquetas y, por ejemplo, inhibidores de la familia
del factor de crecimiento de hepatocitos;
(v} agentes antiangiogénicos tales comwo los que inhiben los efectos del
factor de crecimiento endotelial vascular, (por gjemplo el anticuerpo del
factor de crecimiento endotelial anti-vascular bevacizumab [Avastin™],
compuestos tales como los divulgados en las Solicitudes Internacionales de
Patente WO 97/22596, WO 97/30035, WO 97/32856 v WO 98/13354) vy
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compuestos que funcionan mediante otros mecanismos {por ejémplo
linomida, inhibidores de la funcion integrina uv3 y angiostatina);

(vi) agentes de dafio wvascular tales como combretastatina A4 y
compuestos divulgados en las Solicitudes Internacionales de Patente WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 v
WO 02/08213;

{(vii) terapias complementarias, por ejemplo, las que se dirigen a las dianas
enumeradas anteriormente, tales como ISIS 2503, una complementaria anti-
ras;

(viii}) métodos de¢ terapia génica, incluidos por elemplo métodos para
reemplazar genes aberrantes tales como p53 aberrante 0 BRCALI aberrante o
BRCA2, métodos GDEPT (terapia de conversion de un profarmaco con
enzima direccionada por genes) ("gene-directed enzyme pro-drug
therapy”) tales como l0s que emplean citosina deaminasa, timidina cinasa o
una enzima de nitrorreductasa bacteriana y métodos para aumentar la
tolerancia del paciente a la quimioterapia o radioterapia tal como terapia
genica de resistencia a muitiples farmacos;

(ix) métodos de inmunoterapia, incluidos por ejemplo métodos ex-vive e
in-vive para aumentar la inmunogenicidad de células neoplasicas del
paciente, tales como transinfeccion con citocinas tales como interlencina 2,
interieucina 4 o factor estimulante de colonias de granulocito-macrofago,
meétodos para disminuir la anergia de lintocitos T, método que empiean
células inmunitarias transinfectadas tales como células dendriticas
transinfectadas con citocina, métodos que utilizan estirpes celulares
neopldsicas transinfectadas con ciiocina y métodos que usan anticuerpos
anti-idiotipicos; ¥

(x) otros regimenes de tratamiento incluyen: dexametasona, inhibidores de
proteasoma incluides bortezomib), isotretinoina (acido 13-cis retinoico},
talidomida, revemid, Rituxamab, ALIMTA, los inhibidores de cinasa de
Cephalon CEP-7¢1 y CEP-2563, anticuerpos monaclonales anti-Trk o anti-
NGF, terapia de radiacién dirigida con "'I-metayodobencilguanidina ('*'I-

MIBG@G), anti-G(D2), terapia con anticuerpos monoclonales con o sin factor

V6]
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estimulante de colonias de granulocito-macréfago (GM-CSF) luego de la
quimioterapia,

Tal tratamiento conjunto puede lograrse mediante la dosificacién
simultanea, secuencial o separada de los componentes individuales del
tratamiento. Tales productos de combinacion emplean los compuestos de
esta invencion, o sus sales farmacéuticamente aceptables, en el intervalo de
posclogia descrito mas arriba en e! texto y el otro agente farmacéuticamente

activo en su Iniervalo de posologia aprobado.

Sintesis

Los compuestos, 0 sus sales farmacéuticamente aceptables, de la
presente invencién pueden prepararse en un nimero de maneras conocidas a
un experto en el arte de la sintesis organica. Los compuestos, ¢ sus sales
farmacéuticamente aceptables, de la presente invencion pueden sintetizarse
usando los métodos descritos a continuacion, junto con métodos siniéticos
conocidos en el arie de la quimica organica sintética, o variaciones de ¢ellos
como s¢ aprecia por los expertos en el arte, Tales métodos incluyen, pero
no se limitan a, los descritos a continuacién. Tedas las referencias citadas
aqui se incorporan en su totalidad por referencia.

Los c¢ompuestos mnovedosos, ¢ sus sales farmacéuticamente
aceptables, de esta invencion pueden prepararse usando las reacciones y
técnicas descritas aqui. Las reacciones se llevan a cabo en disolventes
apropiados a los reactivos v materiales empleados y son adecuadas para las
transformaciones que se estan realizando. Ademas, en la descripcion de los
métodos sintéticos expuestos a continuacién, hay que entender que todas Jas
condiciones de reaccion propucstas, incluida la eleccion del disolvente, ja
atmdsfera de reaccion, la temperatura de reaccidn, duracidn del
experimento y procedimientos de desarrollo, se eligen para que sean las
condiciones estdndar para esa reaccion, las cuales deberian ser facilmente
reconocidas por un experto en el arie. Un experto en ¢l arte de la sintesis
organica tiene que entender que la funcionalidad presente en varias

porciones de Ja molécula tiene que ser compatible con los reactivos y

G
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reacciones propuestos. Tales restricciones a los sustituyentes, que 521/)/ / L?ﬁ

compatibles con las condiciones de reaccion, seran facilmente evidentes a
un experto en el arle ¥ que, entonces, tienen gue emplearse métodos

alterngtivos.

Ejemplos
La invencion se jlusirarg shora medianie tos siguientes ejempios no

limitantes en los cuales, a menos que se especifique lo contrario:

{1} las temperaturas se dan en grados Celsins {°C); las operaciones se
llevaron a cabo a temperatura de la sala o a temperatura ambiente, es
decir, en un range de 18-25°C;

(ii} las soluciones orgdnicas se secaron sobre sulfato de inagnesio
anhidro;, evaporacion del disolvente organico se llevé a cabo usando
un evaporador rotatorio bajo presion reducida (4.5 - 30 mmHg) con
una temperatura de bafio de hasta 60°C;

(iii) cromatografia significa cromatografia de destello en gel de silice; la
cromatografia de capa fina (TLC) se llevo a cabo en placas de gel de
silice;

{iv) en general, el curso de¢ las reacciones se siguid por TLC o
cromatografia liquida/espectrometria de masa (LC/MS) y los tiempos
de reaccion se dan con fines de ilusiracion ﬁniéarnentE;

(v) los productos finales tuvieron espectros satisfactorios de resonancia
magnética nuclear protdomica (NMR) v/o datos de especiros de masas,

(vi) los rendimientos se dan para ilustraciéon Cnicamente y no son
necesariamente los gue pueden obienerse por un desarrollo diligente
de procesos; las preparaciones se repitieron si se necesitaba mds
material;

(vii) cuando se consignan, los datos NMR estan en la forma de valores
delta para los principales protones de diagnéstico, dados en partes por
millén (ppm) relativas a tetrametilsilano (TMS) como un estandar
interno, determinado a 300 MHz en DMSO-dy a menos que se

indique lo contrario;
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{viii} los simboios quimicos tienen sus significados habituales;

{(1x) las relaciones de disolvente s¢ dan en términos de volumen:volumen

(v/v);

{x) se han usado las siguientes abreviaturas:
EtQAc acetato de etilo;
EtOH etanol;
THF tetrahidrofurano;
DIEA diisopropiletilamina;
MeOH metanol; y
DCM diclorometano.

Ejemplo 1
(2R)-2-[9-(5-Ciclopropil-1H-pirazol-3-il)-6-metil-9H-purin-2-ilaming]-2-

(4-fluorofenil)etanol

Una mezela de (R)-2-[5-amino-4-(5-ciclopropil-1H-pirazol-3-
ilamino)-6-metilpirimidin-2-ilaminoj-2-{(4-fluorofenil)etanol (Método 40,
0.3 g, 0.8 mmol) y acetato de formamidinz (0.2 g, 1.6 mmol) en EtOH (8
ml} se calentd a veflujo durante 12 horas. La reaccidn se concenird
entonces, se disolvid en DCM (50 ml), y se lavd con solucion de NaHCO;
saturado (50 ml). Entonces se secd la capa organica, se filtrg, y se
cancentrd, E] sdlido resultante se purificd por cromatografia en columna
(DCM:MeOH = 20:1) para producir el compuesto del titulo (0.11 g, 35%).
NMR (400 MHz, CD,0D) 8.32 (s, 1H), 7.46-7.43 (m, 2H), 7.06-7.02 (m,
2H), 6.24 (s, 1H), 5.10-5,02 (m, 1H), 3.87-3.75 (m, 2H), 2.61 (s, 3H), 1.99-
1.96 (m, 1H), 1.10-1.08 (m, 2H), 0.80-0.75 (m, 2H). MS: Calculado: 393;
Hallado: [M+H]" 394.

Ejemplos 2-8
Siguiendo un procedimiento similar a Ejemplo 1, se sintetizaron los

siguientes compuestos a partir de una amino-pirimidina apropiada mediante
iratamiento con acetato de formamidina (o clorhidrato de acetamidina para

Ejemplo 6).
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Ej. | Compuesto NMR SM

{Matcrial de
Partida)

2 g-(5-Ciclopropil-1H- | 0.77 (m, 2H), 1.02 (m., 2H). 1.42 {m, 3H), | Método 41
pirazol-3-iD-N-[(18}- | 1.98 (m, 1H), 5.04 (br s, 1H), 6.30 {m, 1H).
1-(4-flucrofenil} etil]- ; 7.09 (m, 2H), 7.43 (m, 2H), 7.85 (br s, 1H).
9H-purin-2-amina 8.38 (s, 1H), 8.68 (5, 1H), 12.73 (5, 1H)

3 (2R}-2-{[9-(5- 0.77 (m, 2ZH), 1.04 {m, 2H), 1.99 (m, 1H), | Método 42
Ciclopropil-1H- 3.63 {m, 2H), 4.91 (m, 1H}. 6.20 {m, 1H).
pirazol-3-i-9H-purin-| 7.09 {m, 2H), 7.43 (m, 2H}, 7.60 (br 5, 111},
2-iljamino}-2-{4- 838 (s, 1H), 8.68 (s, 1H}, 12.73 (s, |H)
fluorofenil)etanol

4 S-(5-Ciclopropil-1H- | 0.71 {(m, 2H), 0.99 (m, 2H), L.96 (m, 1H), | Método 43
pirazol-3-i)-N-{4- 4,50 (m, 2H), 6.34 {m. 1H}, 7.09 {m, 2H).
flugrobeneil)-9H- 7.39 {m, 2H), 7.88 (br s, 1H), 8.39 (s, 1H},
purin-2-amina 8.70 (s, 1H), 12.74 (s, TH)

5 0-{5-Ciclopropil-1H- | 0.75 (m, 2H}, 1.02 (m. 2H), 1.42 {m, 3H), | Método 44
pirazol-3-i1)-N-[(1R)- | 1.98 (m, 1H), 5.04 {br 5, 1H}, 6.28 (m, 1H),
1-(4-fluorofenil) etil]- | 7.09 (m, 2H), 7.44 (m, 2H), 7.85 (br s, 1H).
9H -purin-2-amina .37 {5, 1H), 8.67 (s, 1), 12.73 45, 1H)

6 9-(5-Ciclopropil-1H- | (CDCls): 0.71 {m, 2H), 0.95 (m, 2H), 1.45 | Método 41
pirazel-3-1D-N-[(18)- | (m, 3H), 1.86 {m, 1H), 2.60 (s, 3H), 5.07
1-{4-fluorofenil) etil]- | (m, 1H}. 5.80 (br 5, 1H), 6.05 (s, IH), 6.90
8-metil-9H-purin-2- | (m, 2H), 7.30 (m, 2H), 8.59 (s, 1H}, 11.74
amina (brs, 1H)

7 {2 R)-2-{4-Fluorcfenil) (400 MHz} 12.68 (s, 1H), 8.70 (s, 1H), 8.40 Método 45
2-(9-(5-metil-1 H- {s, LH), 7.61 (b, 1H), 7.46 (m, 2H}, 7.12
pitazol-3-1-9H-purin-| {m, 2H), 6.38 (b, 1H}, 4.93 (m, 2H}, 3.65
2-ilamino)etanol (m, ZH), 2.34 {5, IH). MS: Calculada: 353;

Hallado: [M+H]" 354.

8 | N-((S)-1-(4- (400 MHz) 12.57 (s, 1H), 8.7 (s, 1H), Método 46
Fluorolenil)etil)-9-(5- | 8.39 (s, 1H), 7.92 (b, 1H), 7.44 (m, 2H),
isopropoxi-1H-pirazol{ 7.09 (m, 2H}, 6.05 (b, 1H), 5.10 (b, 1H},
3-i-9H-purin-2- 4.53 (m, 1H), .46 (d, /= 6.8 Hz, 3H}), 1.40
amina y 1.35 (d, ./= 6.0 Hz, 6H}. MS: Calculado:
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{Material de
Partida}

Ej. | Compuesto NMR

381; Hallado: [M+H]" 382,

Ejemplo 9
{2R)-2-[3-(5-Ciclopropil- | H-pirazol-3-ily-7-metil-3 H-[ 1.2 jtriazolof 4,5-
d]piritnidin-5-ilamino]-2-(4-fluorofenil}etanol

A una solucion de (R)-Z-[S-amino-4-(S-ciclopropil-1 H-pirazol-3-
ilamino)-6-metilpirimidin-2-ilamino]-2-(4-fluorofenil)etancl (Método  40;
0.18g, 0.47 mmol) en 4dcido acético acuoso (5%, 3 ml) se agregd gota a gota
la solucién acuosa de NaNG, (0.032 g, 0.47 mmol, 1 ml H,O) a 25 °C. Se
dejd agitar la reaccion durante 5 minutos mas, se tratd con agua (10 ml}, v
se extrajo con DCM (3 x 25 ml). La capa organica se lavd con solucién de
NaHCO; saturado (50 ml), se secd, se filtrd, y se concentro. El sélido
resultante se purificé por cromatografia en columna (DCM:MeOH = 30:1)
para producir ¢l compuesto del titulo (0.15 g, B1%). NMR (400 MHz,
CD;0D) 7.46-7.42 (m, ZH), 7.06-7.01 {(m, 2H), 6.21 (s, 1H), 5.14-5.06 (m,
1H), 3.86-3.79 (m, 2H), 2.74 (s, 3H), 2.03-2.01 (m, 1H}, 1.11-1.08 (m, 2H}),
0.83-0.79 (m, 2H). MS: Calculado: 394; Hallado: [M+H]" 395.

Ejemplo 10
3-(5-Ciclopropil-1 H-pirazol-3-il)-N-[(5)-1-(4-fluorofeniletil]-3H-
[1.2.3]triazolo]4.5-d]pirimidin-53-amina

A una solucién de (S)-N'-(5-ciclopropil-1H-pirazol-3-il}-A°-[1-(4-
fluorofenilyetii}pirimidin-2,4,5-triamina (Método B; 0.04g, 0.1 mmol} en

acido acético acuoso (3%, 3 ml) se agregd lentamente una solucion de
NaNQ: acueso (0.008 g, 0.1 mmol, 1 mi H;O). Se dejd agitar la reaccion
durani¢ 5 minutos mas, s¢ tratd con agua (10 ml), y se extrajo con DCM (3
x 25 ml). La capa arganica combinada se lavé con solucion de NaHCO,
saturado (50 ml}), se sec6, se filird, y se concentrd. El solido resultante se

purificé por cromatografia en columna (DCM:MeQOH = 15:1} para producir
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el compuesto del titulo (0.015 g, 40%). NMR {400 MHz, CD,0D) 9.05 (s, 98

1H), 7.44-7.41 (m, 2H), 7.03-6.99 {m, 2H), 6.23 (s, 1H), 5.16-5.07 (m, 1H),

2.03-2.00 (m, 1H), 1.55 (d, J = 6.8 Hz, 3H), 1.11-1.09 {m, 2H), 0.85- 0.80

(m, 2H). MS: Calculado: 364; Hallado: [M+H]" 365.

Ejemplo 11
Etil 9-(5-Ciclopropil-1H-pirazol-3-il)-2-{(5)- 1 -{(4-fluorofenil) etilamino]-

0 H-purin-6-carboxilato

Una mezcla de (S)etil  5-amino-6-(5-ciclopropil-1H-pirazol-3-
ilaming)-2-[ 1-(4-fluorofenil)etilamino]pirimidin-4-carboxilato {(Métedo 47,
0.6 g, 1.4 mmol) y acetato de formamidina {0.32 g, 3.1 mmol) en EtOH (20
ml) s¢ calenté a refluyjo durante 12 horas. La reaccion se concentro
antonces, y el residuo resultante se disolvid en EtOAc (50 ml) v se lavé con
solucion de NaHCO; saturado (50 ml). La capa organica se sec, se filtro,
v ge concentrd. El sdlido resultante se purificd por cromatografia en
columna (DCM:MeOH = 20:1) para producir ¢l compuesto de! titulo {0.058
g, 8%). NMR (400 Mz, CD;OD) 8.48 (s, 1H), 7.45-7.41 (m, 2H), 7.03-
6.99 (m, 2H), 6.25 (s, 1H), 5.12-5.03 (m, 1H), 4.50 (g, J = 7.2 Hz, 2H),
2.00-1.96 (m, 1H), 1.54 (4, J = 7.0 Hz, 3H), 1.44 {1, J = 7.2 Hz, 3H), 1.10-
1.08 (m, 2H), 0.81-0.74 {(m, 2H). MS: Calculado: 435; Hallado: [M+H]"
436,

Ejemplo 12
[9-(5-Ciclopropil- 1 H-pirazol-3-il}-2-[{S)- 1 -(4-fluorofeniletilamino]-9£-

purin-6-ilJmetanol

Una solucién de etil 9-(5-ciclopropil-1H-pirazol-3-il)-2-[{5)-1-(4-

flucrofenil)etilamino]-9H-purin-6-carboxilato (Ejemplo 11; 0.03 g, 0.069
mmol) en THF (3 ml) se enfrid a 0 °C, a la cual se agrego lentamente
hidruro de aluminio y litio (1.0 M in THF, 0.07¢ ml, 1.1 equivalente). La
mezcla de reaccidn se agitd a 0 °C durante 30 minutos, punto en el cual se
agregd decahidrato de sulfato de sodio hasta que ces¢ el burbujeo. La

reaccion se filtré entonces a través de un tapdn de celita, se lavd con THF (3
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% 30 ml), v 52 concentrd. El vesiduo resultante se purificd por cromatogyafia
en columna (DCM:MeOH = 15:1) para producir ¢l compuesto del titulo
(0.09 g, 33%). NMR (400 MHz, CDCly) 8.27 (s, 1H), 7.39-7.36 (m, 2H),
7.03-6.98 (m, 2H), 6.32 (5, 1H), 5.65-5.64 (m, 1H), 5.10-5.07 {(m, [H), 5.03
(s, 2H), 3.87-3.85 (m, 1H), 1.93-1.88 (m, 1H), 1.57 (d, / = 6.8 Hz, 3H),
1.08-1.06 (m, 2H), 0.81-0.77 (m, 2H). MS: Calculado: 393; Hailado:
[M+H]" 394,

Ejemplo 13
3-{5-Ciclopropil-1 H-pirazol-3-1i )-N-[{S)-1-(4-fluorofenil Jetil ]-34-

imidazo[4,5-b]piridin-3-amina
Una mezcla de (S)-M-(5-ciclopropil-1H-pirazol-3-il)-N-[1-(4-
fluorcfenil)etil]piridin-2,3,6-triamina (Método 48; 0.240 g, 0.68 mmol) y

acetato de formamidina (0.113 g, 1.09 mmol) en EtOH (5 ml}) se calento a
reflujo durante 2 horas, Luego de enfriar a 25 °C, la mezela de reaccidn se
tratd con solueion de NaHCO; saturado (10 ml) y EtQAc (30 mi). La capa
orginica se separd, se lavo con salmuera {10 mi), y se secod sobre Na,80,.
El disolvente se retird bajo presidn reducida y ¢l residuo se purificéd por
cromatografia en columna (hexano:EtOAc = 1:3) para producir el
compuesto del titulo comoe un solido blancuzeo (6.144 g, 58%). NMR (400
MHz} 12.57 (s, 1H), 8.25 (s, 1H), 7.72 (d, /= 8.4 Hz, 1H), 7.41 (m, 2H),
7.32 (d, J = 6.4 Hz, 1H), 7.10 (m 2H), 6.56 (d, J = 8.8 Hz, 1H), 6.26 (s,
1H), 499 (m, 1H), 1.97 (m, 1H), 1.45 (d, J = 6.8 Hz, 3H), 1.04 (m, 2H),
0.78-0.69 {m, 2. MS: Calcutade: 362; Hallado: [M+H]" 363,

Ejemplos 14-26
Siguiendo un procedimiento similar a Ejemplo 13, se sintetizaron los

siguientes compuestos de una amino-piridina, seguida por tratamiento con

acetato de formamidina.
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14 | N-4-Fluorobencily-3 - | WMR (400 MH2) 12.55 (s, 1H), 3.27 (s, Método 49
{5-ciclopropil-1H- 1H), 7.74 (d, J = 8.4 He, 1H), 7.40 {m, 2H),
pirazol-3-il)-3H- 7.13 {m, 2H), 6.54 (d, ] = 8.8 Hz, 1H), 6.36
imidazo[4,5-b]piridin- { (s, 1H), 4.50 (d, J = 5.6 Hz, 2H), 1.95 {m,

S-amina I[Hj}, 1.00 (m, 2H), (.68 {m, 2H). MS:
Calculado: 348; Hallado: [M-+H]" 349.

15 | CR)-2-[3-(5- {400 MHz) 12.58 (s, 1H). 8.26 (3, 1H), Métado 50 |
Ciclopropil-1H- 7.72(d, J=8.8 Hz, 1H), 7.43 (m, 2H}), 7.24
pirazol-3-il)-3H- id, ] = 6.4 Hz, 1H), 7.09 {m, 2H), 6.62 (d, ]
imidazo[4,5-b]piridin- | = 8.8 Hz, 1H), 6.28 {s, 1H}, 4.91 (m, 1H},
S-ilaming])-2-{4- 3.64 {1, Y =6.0 Hz, 1H), 3.30 {m, 2H), 2.00
fluorofenilletanol {m, 1H), 1.06 (m, 2H), 0.70-0.80 {m, 2H).

MS$: Calculado: 378; Hallado: [M+U]" 379

16 | 2-[3-{5-Ciclopropil- | (400 MHz) 12.49 (s, 1H}, 8,20 (s, 11}, Método 51
|H-pirazol-3-i1)}-3H- | 7.71 {d, ] = 8.8 Hz, 1H), 7.45 (m, 2H}, 7.07
imidazo[4,5-b]piridin- | (m, 2H), 6.75 (s, 1H). 6.71 (d, I=- 8.8 Hz,
5-ilamino]-2-(4- 1H}, 5.55 (s, 1H), 4.86 {t, J = 5.2 [z, 2H},
fluorofenit)propan- 3.86 (m, 4H), 1.86 {m, 1H), 1.00 {m, 2H),
1,3-diol {.60 (m, 2H). MS: Calculado: 408;

Hallado: {M+H]" 469

17 | 6-Cloro-3-(5- (400 MHz) 12.65 (3, 11, 8.36 (5, 1H), 8.05] Método 52
ciclopropil-1H- (s, 1H), 7.46 {m, 2H), 7.10 (m, 2H}, 5.80
pirazol-3-i)-N-[{8}-1 -| {d, ] = 6.8 Hz, 1H), 6.21 {5, IH), 5.17 (m,
(4-fluorofenil) etil]- 1H), 1.99 (m, 1H), 1.56(d, ) =7.20 Hx,
3H-imidaze [4,5- 3H), 1.06 {m, 2H), 0.70-0.80 {m, 2H). MS:
b]piridin-5-amina Calculado: 396; Hallado: [M+H]* 397.

18 | N-(4-Flucrobencil}-6- | (400 MHz) 12.66 (s, 1H}, 8.37 (s, LH), Método 53
cloro-3-{5-ciclopropil- | 8.06 (s, 1H), 7.40 (m, 3H), 7.11 (m, 2H),
1H-pirazol-3-i1}-3H- | 6.20 {s, 1H), 4.60 {d, ] = 6.0 Hz, 1H), 1.94
imidazo[4,5-blpiridin- | (m, 1H), 1.01 {m, 2H), 0.65 (m, 2H). MS:

S-arnmna Caleulado: 382; Hallado: [M+HY" 383,

19 | (2R}-2-[6-Cloro-3-(5 - | (400 MHz) 12.64 (s, [H), 8.38 (s, 1H), mMétodo 54

ciclopropil-1H- 8.09 (s, 1H), 7.44 (m, 2H), 7.12 (m, 2H),
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pirazol-3-il)-3H- 6.65{(d,J=6.0Hz. IH), 6.13 {3, iH), 5.14

imidazo[4,5-b]piridin- | {t, J= 5.6 Hz, |H}, 5.04 (m, 1H), 3.69-3.80

5-ilamino]-2-(4- {m, 2H), 1.98 (m, 1II}, 1.06 {m, 2H), 0.70-

tluorofeniljetanol 0.80 {m, 2H). MS: Calculado: 412;

Hallado: [M+H]"413.

20 | (2R)-2{6-Cloro-3-{5- | (400Q MHz) 12.57 (s, 1H), 8.39 (s, 1H}, Método 53
metil-1H-pirazol-3-10)- | .10 {s, 1H}, 7.46 {m, 2H), 7.13 (m, 2H),
3H-imidazo[4.5- 6.63(d, J =52 Hz, 1H}, 6.15 (s, 1H), 5.16
blpiridin-5-ilamino]-2-| {t. 1 = 5.6 Hz, 1H), 4.99 (m, {H), 3.67-3.79
{4-flyorofenilietanol | (m, 2H), 2.31 (s, 3H). MS: Calculado: 386;

Hallado: [M+H]" 387.

21 3 -(5-Isopropoxi-1H- | (400 MHz) 12.38 (5, 1H), 849 (d../= 4.0 | Método 56
pirazol-3-il)-A-{($)-1 - | Hz, 1), 8.27 (s, 1H), 7.75 (d, /= 8.8 He,
(piridin-2-iletil}-3H- | 1), 7.67 (m, 1H), 7.44 (d, J= 6.4 Hz, 1H},
imidazo{4,5-6]piridin- | 7.36 (d, /= 7.6 Hz, IH), 7.20 {m, 1H), 6.63
S-amina {d,./= 8.8 Hz, 1H), 6.02 (s, 1H), 5.06 {in,

1H), 4.45% {mn, 1H), 1.49 (d, J= 6.8 Hz, 31,
1.40(d, /= 6.0 Hz, 3H), 1.35 (d, J- 5.6 Hz,
3H). MS8: Calculado: 363; Hallado:
[M+H]" 364.

22 | M-((S)-1-{4- {400 MHz) 12.42 (5, 1H), .26 (s, 1H), Método 57
Fluorofenil) etil)-3 -(53-{ 7.73 (d. J= 8.8 Hz, 1H), 7.42 (m, 2H), 7.36
isopropoxi-1 H-pirazol-| {d, /= 6.8 Hz, 1H), 7.09 (m 2H}, 6.58 (d,
3-11)-3fH-imidazo[4,5- | /= &.8 Hz, 1H), 5.99 (s, 1H}, 5.04 {m, 1H),
Alpiridin-5-amina 4.46 (m, 1H), 1.46 (d. /= 6.8 Hz, 3H), 1.40

id, /= 6.0 Hz, 3H), 1.33 (d, / =6.0 Hz,
3H). MS: Calculado: 380;, Hallado:
[M+H]" 381.
23 | (2R)-2-{4-Fluorofenil)-| (400 MHz) 12.43 (b, LH), 8.26 (s, 11}, Méiodo 58

2-(3~( 5-isopropoxi-
1 H-pirazol-3-i1)-3-
imidazo[4,5-6]piridin-

5-ilamino)etanol

7.74 (d, J = 8.8 Hz, 1H), 7.42 (m, 2H),
7.30(d, J= 6.8 Hz, 1H), 7.10 (m, 2H), 6.64
(d. J= 8.8 Hz, 1H), 6.01 {s, 1H), 5.00 (t, J=
6.4 Hz, 11}, 4.95 (m, 1H), 3.67 (m, 2H),




3-(5-Ciclopropil-1H-pirazol-3-il

WO 2006/087530 PCT/:B2006/0005]
-44 - \‘/L
Ej. | Compuesto NMR/MS SM
{Matcrial deg
Partida)
1,41 (d, /= 6.0 Hz, 3H), 1.35 (d, /= 6.0 B
Hz, 3H). MS: Calculado: 396; Haliado:
IM+H]" 397.

(24 | 6-Cloro-N-((S)-1-(4- | (400 MHz) 12.52 (s, 1H), 8.39 (s, 1H), Meétodo 59
Nuorofenil)etil}-3 -(5- | §.08 {=, TH), 746 {m, 2H), 7.09 (m, 2H),
isopropoxi-1H-pirazol- 6.83 (d, /= 7.2 Hg, 1H), 5.95 (s, iH), 5.23
3-1)-3H-imidazo[4.5- | {m, 1H), 4.49 (m, 1H), 1.57 (d, /= 6.8 Hz,
Alpicidin-S-amina | 3HD, 141y 134 (4, J = 6.0 Hz, 61 MS:

Calculado: 414; Hallado: [M+H]" 415.

25 | 3-(5-Ciclopropil-1f/- | (400 MHz) 12.56 (s, 1H), 8.54 (d, /~4.8 | Método 60
pirazel-3-I-N-{(S)-1 - | Hz, 11}, 8.26 {s, 1H), 7.74 (4, 7= 3.8 Hz,
(piridin-2-iDeti)-3H- | 1H), 7.67 (m, 1H), 7.43 (d, /- 6.0 Hz, 1H),
imidazo[4,5-b] piridin-| 7.36 {d, /= 8.0 Hzx, 1H), 7.20 (m, 1H), 6.62
3-amina {d, /== 8.8 Hz, 1Hj, 6.22 (s, 1H), 5.01 {m,

1H), 1.97 (i, 1H), 1.49 (d, /= 6.8 Hz, 3H),
1.03 {m, 2H), 0.81-0.70 {m, ZH). MS:
| Calculado: 345; Hallado: [M+H]" 346,

26 | (2R)-2-(4-Fluorofenil)-| {400 MHz) 12.53 (b, 1H), 8.27 (s, 1H), Método 61
2-(3-(5-metil-1 H- 7.73 (d, J= 8.8 Hz, 1H), 7.44 (m, 2H), 7.24
pirazol-3-il)-3H- (d, .J= 6.8 Hz, 1H), 7.13 (m, 2H), 6.62 (d,
imidazo{4,5-h] piridin-| /= 8.8 Hz, 1H), 6.34 (s, 1H), 4.96 (t../= 5.6
5-ilamino)etanol Hz, 1H}. 4.91 {m, 1H), 3.65 (m, 2H), 2.32

(s, 3H). MS: Calculado: 352; Hallado:
[M+H]" 353.
Ejemplo 27

-1-{4-fluorofenil}etil]-354-

benzo] dimidazol-5-amina

Una mezcla

de

(S)-N"-(5-ciclopropil-1 H-pirazol-3-il)-N'-[1-(4-
fluorofenil)etil]bencen-1,3,4-triamina (Método 62; 0,395 g, 1.12 mmol) v

acetato de formamidina (0.234 g, 2.25 mmol) en EtOH (5 ml) se calenté a

reflujo durante 2 horas. Luego de enfriar a 25 °C, la mezcla de reaccion se

/é/g
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ml). La capa organica se separ0, se lavg con salmuera (10 ml), y se seco
sobre Na,8O,. El disolvente se retird bajo presién reducida y el residuo se
purificé por cromatografia en columna (EtOAc) para producir ¢l compuesto
del titulo como un sélido blancuzeo (0.205 g, 50%). NMR {400 MHz} 12.65
(s, 1H), 8.17 (s, 1H), 7.43 (m, 2H), 7.33 (d, J = 8.8 Hz, 1H), 7.1¢ (m, 2H),
6.90 (s, 1H}, 6.62 (d, /= 8.8 Hz, 1H), 6.25 (d, /= 6.4 Hz, |H), 6.08 (s, 1H),
4.51 (m, 1H), 1.96 {m, 1H), 1.43 (d, J= 6.8 Hz, 3H), 1.02 (m, 2H), 0.76 (m,

PCT/GB2O06/000513

trato con solucion de bicarbonato de sodio saturade (10 ml) v Et

-48 .

2H). MS: Calculado: 361; Hallado: [M+H]" 362.

Ejemplos 28-32

siguientes compuestos de un aminobenceno apropiado mediante tratamiento

Siguiendo un procedimiento similar a Ejemplo 27, se sintetizaron los

con acetato de formamidina.

Ei. | Compuesto NMR/MS M
(Material
de Partida)

28 L (2RW2-[3-(5- {400 MHz) 12.65 (5, 1T1), 8.18 (5, 1H), 7.44) Método 63

Ciclopropil-1H- {m, 2H}, 7.34 {d, I = 8.8 Hz, 1H), 7.11 {m,

pirazol-3-il)-3H- 2H), 6.92 (s, 1H), 6.65 (d, J = 8.8 Hz, 1I),

benzoldlimidazol-5 - | 6.08 {5, 1H), 6.07 {d, ] = 5.6 Hz, 111), 4.95

ilamino]-2-{4- {t, J=5.6 Hz, 1H}, 440 (m, 1H), 3.61(1,]

fluorofenil)etanol =56 Hz, 2H}, 1.95 {m, 1H), 1.01 {m, 2H),
.76 {m, ZH}. MS: Calculado: 377;
Hallado: [M+H]" 378.

(29 [ N<{4-Fluorobencil)-3- | (400 MHz) 12.66 (s, L H), 8.21 (s, 1H), Método 64
(3-ciclopropil-1H- 7.42 (m, 2H), 7.38 (d, J = 8.8 Hz, [H). 7.12
pirazol-3-il)-3H- {m, 2H}, 7.04 (s, 1H}, 6.66 (d. ) = 3.8 Hz,
benzo[d)imidazol-5- | 1H), 6.32 (t, J = 6.0 Hz, 1H), 6.20 (s, 1H),
antina 4.28 (d, ] = 4.8 Hz, 2H), 1.96 (m, 1H), 0.99]

(m, 2H), 0.75 {m, 2H). MS; Calculado:
347, Hatlado: [M+H]" 348.
30 N-[{S)I{él— {400 MHz) 12.45 (5, IH), 8.18 {3, 1H), ]I_Métudr:- 63
Fluorcfenil)etil] -3-(5- | 7.42 (m, 2H), 7.34 (d, i = 8.4 Hz, 1H), 7.09

44
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isopropoxi-1H-pirazol-| (m, 2H), 6.93 {s, 1H}), 6.63 {d, ] =84 Hz,
3-il)}-3H- 1H}, 6.27 {d. J = 6.4 Hz, 1H}, 5.88 (5, IH),
benzo[d]imidazol-5- | 4,50 (m, 2H), 1.43 (d, J = 6.8 iz, 3H), 1.36
amina {m, 6H). MS: Calculado: 37%; Hallado:
[M+H]" 380.
Ejemplo 33

1-{5-Ciclopropil- 1 H-pirazol-3-i1)-6-[{5)- 1-{4-fluorofenilietilamino]-1 H-

benzo[d]imidazol-5-carbonitrilo

Una mezcla de (S)-5-amino-4-(5-ciclopropil-1H-pirazol-3-ilamino)-
2-[1-(4-fluorofenil Jetilamino]benzonitrilo (Método 69; 3.85 g, 10.2 mmol)
y acetato de formamidina (2,13 g, 20.5 mmol} en EtOH (50 ml} se calento a
reflujo durante 2 horas. Luego de enfriar, la mezcla de reaccién se trato con
solucién de bicarbonato de sedio saturado (10 ml) y EtOAc (30 ml). La
capa orgénica se separd, se lavo con salmuera (10 ml), y se secd sobre
Na,80,. El disolvente se retird bajo presidn reducida y el residuo se
purificé por cromatografia en columna (EtOAc:MeOH = 30:1) para
producir el compuesto del titulo como un sélido blancuzeo (3.23 g, 82%).
NMR (400 MHz) 12.79 (s, 1H), 8.44 (s, 1H), 7.95 (s, 1H), 7.533 (m, 2H),
7.14 {(m, 2H), 7.01 (8, 1H), 6.10 (s, 1H}, 6.09 (d, J = 7.6 Hz, 1H), 4.63 (m,
1H), 1.97 (m, 1H), 1.55 (d, J = 6.8 Hz, 3H), 1.03 (m, 2H), 0.76 (m, 2H).
MS: Calculado: 386; Hallado: [M+H]" 387.

Ejemplo 34
1-(5-Ciclopropil- 1 H-pirazol-3-iD-6-[{S)- 1-(4-fluorgfeniletilamino]- 1 -

benzo[«]imidazol-5-carboxamida
1-(5-Ciclopropil -1 H-pirazol-3-il)-6-[(.S)-1-{4-fluorofenil Jetilamino]-

1 H-benzo[d]imidazol-5-carbonitrilo (Ejemplo 33; 0.30 g, 0.77 mmol) se
disolvié en MeOH (10 ml), seguido por la adicion de solucion de KOH al
25% {0.87 ml, 3.88 mol) v 15 gotas de solucion de H;O, al 30%. La

/ 7(97
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reaccion se calentd a 75 °C durante 48 horas. Luego de enfriar, la eacgén
se diluyd con HyO (5 ml). El sdlido resultante se recogio por filtracion y se
secd bajo vacio para producir el compuesto del titulo (0.137 g, 44%) como
un sdlido bianco. NMR (400 MHz) 12.70 (s, 1H), 8.66 (d, /= 4.8 Hz, 1H),
8.30 (s, 1H), 8.06 (s, 1H), 8.03 (br, 1H), 7.42 (m, 2H), 7.24 (br, |H), 7.13
(m, 1H), 6.80 (s, 1H), 6.00 (s, |H), 4.57 (m, 1H), 1.95 (m, 1H}, 1.47 (d, J =
6.0 Hz, 3H), 1.02 (m, 2H), 0,74 {m, 2H). MS: Calculado: 404, Hallado:
[MH-H]* 405.

Ejemplo 35
Siguiendo un procedimiento similar a Ejemplo 33, se sintetizaron los

siguientes compuestos de un aminobenceno apropiado mediante tratamiento

con acetato de formamidina.

Ej. | Compuesto NMR/MS SM
{Material
de Partida)

35 | I-(5-Ciclopropil-1H- {400 MHz) 12.77 (s, 1H), 8.45 (5, IH), | Método 70
pirazol-3-i-6-[(R)-1- | 7.99 (s, 1H), 7.49 {m, 2H), 7.15 {m, 2H),

{4-fluorefenid)-2- | 6.95 {5, 1H), 6.06 {5, {1, 3.95{d, ) =458}
hidroxietilamino]- Hz, 1H), 532 {(t, ] = 4.8 Hz, 1H), 3.79

1 H-benzo[d]imidazol-5- | (m, 1H}Y, 3.76 (m, 1H), 3.65 {(m, 1H). 1.97

carbonitrilo (m, 1H), 1.03 {m, 2H), 0.74 (m, 2H). MS:

Caleulado: 402; Hallado: [M+H]™ 403.

Ejemplo 36
3-(5-Ciclopropil-1H-pirazol-3-il)-4-fluoro-N-[(S)-1-(4-flucrofenil) etil]-3A-
benzo(dlimidazol-5-amina

Una mezcla de (S}-N3-(5-cic10pmpil—1H-pirazn}—S-i]}-E-ﬂuom-N'-[l-
(4-fluorofenil)etil]bencen-1,3,4-triamina (Método 71; 0.370¢ g, 1.00 mmol)

y acetato de formamidina (0.209 g, 2.00 mmol) en EtOH (10 ml) s¢ calento
a reflujo durante 1 hora. Luego de enfriar, 1a mezcla de reaccion se trat6 con
solucidn de bicarbonato de sodio saturado (5 ml) y EtOAc (15 ml). La capa

organica se separd, se lavo con salmuera (3 ml), y se secd sobre Na,SO,. El

/ﬂ;
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disolvente se retird bajo presion reducida y el residuo se puritkld por

cromatografia en columna (hexano:EtOAc = 1) para producir el
compuesto del titulo como un solido blancuzeco (0.125 g, 33%). NMR (400
MHz) 12.79 {s, 1H), 8.08 (s, 1H), 7.45 (m, 2H), 7.20 (d, / = 8.4 Hz, 1H),
7.09 (t, /= 8.8 Hz, 2H), 6.60 (t, J- 8.2 Hz, 1H), 6.19 (s, 1H), 5.68 (d, J= 7.2
Hz, 1H), 4.65 (m, [H), 1.98 (m, (H), 1.47 {(d, /= 6.8 Hz, 3H), 1.01 (m, 2},
0.77 {m, 2H). MS: Calculado: 379; Hallado: [M+H]" 380.

Ejemplo 37

Siguiendo un procedimiento similar a Ejemplo 36, se sintetizd el
siguiente compuesto a partit de un aminobencenc apropiade mediante

tratamientd con acetato de formamidina.

Ej. | Compuesto NMR/MS SM
{(Material
de Partida)

37 | 2R»-2-[3-(5- (400 MHz) 12.78 {s, 1H}, 8.09 (s, IH), | Métedo 72

Ciclopropil-1H-pirazol- | 7.44 (m, 2H), 7.20 (4, J = 8.8 Hz, 1H),

3-il)-4-fluore-3H- 7.12(1,1J=9.0Hz 2H), 651 (1, J=8.2

benzo[d]imidazol-5- He, 1H), 6.21 (s, IH), 5.50(d, = 4.4

ilamino]-2-{4- J Hz, 1H), 5.07 {t, ] = 5.8 Hz, 1H), 4.51

fluorofenil)etanol (. } =6.0Hz, 1H), 3.58-3.70 (m, 2H),
1.98 {m, IH), 1.00 {m, 2H), 0.77 (m,
2H). MS: Calculado: 395; Hallado:

J [M+HT 396,

Ejemplo 38
3-(5-Ciclopropil-1H-pirazol-3-il)-6-fluorg-N-[(8)-1-(4-fluorofenil) etilj-3H-

benzo[d]imidazol-5-amina

Una mezcla de (§)-N-(5-ciclopropil-1 H-pirazol-3-il)-6-fluoro-N'-[ 1-
(4-fluorofenil)etil]bencen-1,3,4-triamina (Método 73; 0.302 g, 0.816 mmol})
y acetato de formamidina (0.170 g, 1.63 mmol) en EtOH (10 ml) se calentd

a reflujo durante 1 hora. Luego de enfriar, la mezcla de reaccion se tratd con

solucion de bicarbonato de sodio saturado (5 mi) y EtOAc (15 ml). La capa
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organica se separd, se lavo con salmuera (3 ml), ¥ se secd sobre NaySQy. El
disolvente s¢ retird bajo presion reducida y el residuo se purificé por
cromatografia en columna (hexano:EtOAc = 1:1) para producir el
compuesto del titulo como un sélido blancuzeo (0.170 g, 55%). NMR (400

MHz) 12.69 (s, 1H), 8.27 (s, 1H), 7.47 (m, 2H), 7.32 (d, /= 12.0 Hz, 1H),

7.12 (t, J= 9.0 Hz, 2H), 6.96 (d, J= 8.0 Hz, 1H), 6.07 (s, 1H), 5.90 (d, J=

4.8 Hz, 1H), 4.56 (m, 1H), 1.96 (m, 1H), 1.51 (d, J = 6.8 Hz, 3H), 1.02 (m,

2H)}, 0.76 (m, 2H). MS: Calculado: 379; Hallado: [M+H]" 3R0.

Elemplo 39

Siguiendo un procedimiento similar a Ejemplo 38, se sintetizaron los
siguientes compuestos a partir de un aminobenceno apropiado mediante

tratamiento con acetato de formamidina.

Ej. | Compuesto NMR/MS SM
(Material
de Partida)

39 | 2R}2-[3-(5- (400 MHz)} 12.69 (s, 1H), 829 (s, 1H), | Método 74

Ciclopropil-1H- TAT (m, 3H), 7.14 (1. 1 = 8.8 Hz, 2H),

pitazol-3-il-6-fluoro- | 6.93 (d, J = 8.0 Hz, 1H), 6.03 (s, 1H}.
JH-benzo[d]imidazol- | 5,70 (br, I1H), 5.18 {t, J = 5.8 Hz, 1H),

5-ilaming]-2-{4- 4.45 (m, 1H), 3.62-3.73 {m, 2H), 1.95

fluorofenil)etanol {m, 1H), 1.02 {m, 2H), 0.74 (m, 2H).
MS: Caleolado: 395, Hallade: {M+HY
364,

-1-(4-fluorcfeniletil)- 1 H-

imidazol[4,5-¢]pitidin-6-amina

Una mezcla de (S)-N'-(5-ciclopropil-1H4-pirazol-3-il)-N-(1-(4-
fluorofeniletil}piridin-2,4,5-triamina (Métode 88, 0.15 g, 0.43 mmol) ¥
acetato de formamidina (0.089 g, 0.85 mmol) en EtOH (5 ml) se¢ calentd a

reflujo durante 2 horas. Luego de enfriar a 25 °C, la mezcla de reaccion se
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trato con solucion de NaHCOQ; saturado (10 ml) y EtOAc (30 ml). La ca /JQ

orgdnica se separd, se lavd con salmuera (10 ml), y se secd sobre sulfato de
sodio. El disolvente se retird bajo presion reducida y el residuo se purifico
por cromatografia en columna (EtOAc-MeOH = 40:1) para producir el
compuesto del titulo como un solido blancuzeo (0.092 g, 60%). 'H NMR
(400 MHz) 12.75 (s, 1H), 8.39 (s, 1H), 8.33 (s, 1H), 7.42 (m, 2H), 7.08 (m,
2H), 6.90 (s, 1H), 6.89 (d, /= 2.8 Hz, 1H), 6.26 (d, J= 1.6 Hz, 1H), 5.00
(m, 1H), 1.96 (m, 1H), 1.42 (d, J= 6.8 Hz, 3H), 1.02 (m, 2H), 0.76 (m, ZH).
M$: Caleulado: 362; Hallado: [IM+H]" 363,

Ejemplo 41
(2R)-2-(1-(5-Ciclopropil-1H-pirazol-3-il}-1 H-imidazo{4.5-¢]piridin-6-
ilamino}-2-{4-fluorofenil)etanol

Una mezcla de (R)-2-(5-amino-4-(5-ciclopropil-1H-pirazol-3-
ilamino)pindin-2-ilamina)-2-(4-fluorofenil )etanol (M<étodo 93, 0.14 g, 0.38
mmol} ¥ acetato de formamidina (0.079 g, .76 mmol) en EtOH (5 mi) se
calenté a reflujo durante 2 horas. Luego de enfriar a 25 °C, la mezcla de
reaccion se tratd con solucién de NaHCO; saturado (1¢ ml) ¥ EtQAc (30
ml}. La capa organica se separd, se lavd con salmuera (10 ml), y 5 seco
sobre sulfato de sodio. El disolvente se retiré bajo presién reducida y el
residuo se purifico por cromatografia en columna {EtOAc-MeOH = 2(:1)
para producir el compuesto del titulo como un sélido blancuzeo (0.22 g,
32%). 'H NMR (400 MHz) 12.76 (s, 1H), 8.40 (s, 1H), 8.34 (s, IH), 7.43
(m, 2ZH), 7.10 {m, 2H), 6.92 (5, 1H), 6.72 {d, J = 7.2 Hz, 1H), 6.25 (s, 1H),
4,92 (m, 2H), 3.62 (m, 2H), 1.97 (m, 1H), 1.02 (m, 2H), 0.77 {m, 2H). MS:
Calculado: 378; Hallado: [M+H]" 379.

Ejemplo 42
6-( Aminometil)-3-(5-Ciclopropil-1H-pirazol-3-i11-N-{(S)-1-(4-

fluorofenil)etil)-3H-benzo[d]imidazol-5-amina
A 1-(5-ciclopropil-1 H-pirazol-3-i1)-6-((S)- 1 -(4-flucrofenil)
etilamino)-1H-benzo[d])imidazol-3-carbonitrilo {Ejemplo 33, 1.25 g, 3.2
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mmol) y paladio sobre carbdn al 10% (0.69 g, 0.65 mmol) en MeOH (4G
ml) se agregaron 15 gotas de HCI concentrado. La reaccion se cargod a 45
psi hidrégeno y se agitd durante 30 horas. Se retird el disolvente, El residuo
se disolvid en EtOAc (200 ml), se lavo con bicarbonato de sodio saturado
(50 ml) y se secod sobre sulfato de sodio. Luego del retiro del disolvente, ¢l
residuo se purificd por cromatografia en columna de fase reversa (5-50%
CH;CN en H,0) para producir el compueste del titulo como un solido
blancuzeo (0.81 g, 61%). 'H NMR (400 MHz) 12.65 (s, 1H), 8.15 (s, 1H),
7.46 (m, 2H), 7.36 (s, 1H), 7.11 (m, 2H), 6.91 (d, /= 5.6 Hz, 1H), 6.74 (s,
LH), 5.94 (s, 1H), 4.54 (m, 1H), 3.92 (s, 2H), 2.07-1.91 (m, 3H), 1.48 (d, J
= 6.4 Hz, 3H), 1,01 (m, 2H), 0.72 (m, 2H). MS: Calculado: 390; Hallado:
[M+H]" 391,

Ejemplo 43
N-{{1-{5-Ciclopropil-1 H-pirazol-3-il}-6-({.5)-1-(4-fluorofenil}etilamino)- 1 -

benzo[d]imidazol-5-ilymetil)acetamida

Un matraz de base redonda se cargé con 6-(aminometil)-3-(5-
ciclopropil- 1 H-pirazol-3-il)-N-((S)-1-(4-fluorofenil Jetil)-3 H-benzo
[d]imidazol-5-amina (Ejemplo 42; 0.10 g, (.256 mmol) y resina TFP
cargada en dcido acético {carga 1.0 mmol/g, 0.256 g, 0.256 mmol} en una
mezcla de THE-DCM (1:1, 3 ml) a 0 °C. La solucién resultante se agito
vigorosamente a 0 °C durante | hora y se filtré a través de un tubo Jones,
La resina resultante se lavé con una solucién de THF-DCM (1:1, 3 x 5 ml).
Luego del retivo del disolvente, el residuo se purificé por cromatogratia en
columna (EtOAc-MeOH = 20:1) para producir el compuesto del titulo como
un sélido blancuzco (0.083 g, 75%). 'H NMR (400 MHz) 12.67 (s, 1H),
8.50 {m, 1H), 8.18 (s, 1H), 7.39 (m, 3H), 7.11 (m, 2H), 6.73 (s, IH), 6.09
(d, = 6.0 Hz, 1H), 5.96 (s, 1H), 4.53 {(m, 1H), 4.42 (m, 1H), 431 (m, 1H},
1.93 (m, 1H), 1.93 (s, 3h), 1.47 (d, J = 6.4 Hz, 3H), 1.02 {m, 2H), 0.76 {m,
2H). MS: Calculado: 432; Hallado: [M+H]" 433.

&
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Ejemplo 44 J}
1-(5-Ciclopropil-1 H-pirazol-3-iD-6-(($)-1-(4-fluorofenil jetilamino)-1 H-

benzo[d]imidazol-4-carbonitrilo

La mezcla de (§)-2-amino-3-{5-ciclopropil- 1 H-pirazol-3-ilamino)-3-
{1-(4-fluorofenil)etilamino)benzonitrilo (Método 96, 3.95 g, 10 mmol) y
acetato de formamidina (2.2 g, 21 mmol} en EtOH (50 ml} se calenté a
reflujo durante 36 horas. Luego de enfriar, la mezcla de reaccion se trato
con solucién de bicarbonato de sodio saturado (3¢ ml} y EtOAc (80 ml}). La
capa orgdnica se separd, se lavo con salmuera (30 ml), y se secod sobre
suifato de sodio. El disolvente se retiré bajo presion reducida y el residuo se
purificé por cromatografia en columna (EtQAc) para producir el compuesto
del titulo como un solido blancuzce (1.05 g, 26%). '"H NMR (400 MHz)
12.80 (s, 1H), 8.45 (s, 1H), 7.43 (m, 2H), 7.31 (d, J= 2.0 Hz, 1H), 7.12 (m,
2H), 7.00 (d, J = 2.0 Hz, 1H), 6.75 (d, J = 6.8 Hz, 1H), 6.22 (d, J = 2.0 Hz,
1H), 4.58 (m, 1H), 1.97 (m, 1H), 1.44 (d, J = 6.4 Hz, 3H), 1.03 (m, 2H),
0.75 (m, 2H). MS: Calculado: 386; Hallado: [M+H] 387.

Ejemplo 45
1-(5-Ciclopropil-1 H-pirazol-3-il)-6-~((S)-1-{4-fluorofenilletilamino)- 1 /-

benzo[d]imidazol-4-carboxamida

La mezela de (S)-2-amino-3-(5-ciclopropil-1H-pirazol-3-ilamino}-5-
(1-{(4-fluorofenil)etilamino)benzamida (Método 100, 3.95 g, 10 mmol} y
acetato de formamidina (2.2 g, 21 mmol) en EtOH (50 ml}) se calenté a
reflujo durante 36 horas. Luego de enfriar, la mezcla de reaccion se tratd
con solucién de bicarbonato de sodio saturado (30 ml) y EtQAc (80 ml). La
capa organica se¢ separd, se lavd con salmuera (30 ml), y se secd sobre
sulfato de sodio, E] disolvente se retir6 bajo presion reducida y el residuo se
purificé por cromatografia en columna (EtOAc-MeOH = 30:1} para
producir el compuesto del titulo como un sdlide blancuzeo (0.45 g, 11%).
'H NMR (400 MHz) 12.79 (s, 1H), 9.00 (d, J = 2.8 Hz, 1H), 8.42 (s, IH),
7.67 (4, J= 2.8 Hz, 1H), 7.43 (m, 2H), 7.38 (d, J = 2.0 Hz, 1H), 7.09 (m,
3H), 6.59 (d, J= 6.4 Hz, 1H), 6.16 (d, J = 1.6 Hz, 1H), 4.54 (m, 1H), 1.97
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(m, 1H), 1.43 (d, / = 6.4 Hz, 3H), 1.02 (m, 2H), 0.76 (m, 2H). MS:
Calculado: 404; Hallado: [M+H]" 405.

3-(5-Ciclopropil-1H-pirazol-3-il}-4.6-difluoro-N-{{5)-1-(4-fluorofenil)etil )-
3H-benzo[d]imidazol-5-amina

(8)-N"-(5-Ciclopropil-1 H#-pirazol-3-il)-2,6-difluoro-N'-( 1-(4-
fluorofenil)etil}bencen-1,3,4-triamina (Método 101, 0.278 g, 0.718 mmol} y

acetato de formamidina (0.149 g, 1.44 mmol) en EtOH (10 ml) se calento a
reflujo durante ! hora. Se agregaron solucidén de bicarbonato de sodio
saturado (5 ml} y EtOAc (15 ml). La capa orgénica se separd, se lavo con
salmuera {3 ml) v se seco sobre sulfato de sodio, El disolvente se retiro bajo
presion reducida y el residuo se purificd por cromatografia (Hex- EtOAc =
1:1) para producir el compuesto del titulo como un sdlido blancuzco (0.120
g, 42%). '"H NMR (400 MHz) 12.83 (s, 1H), 8.20 (s, iH), 7.36 (m, 2H),
7.31 (d, J =1 1.2 Hz, 1H), 7.06 (1, J =8.8 Hz, 2H), 6.15 (s, IH), 5.153 (d, J
=10.4 Hz, 1H), 4.67 (m, 1H), 1.98 {m, 1H), 1.46 (d, J=6.8 Hz, 3H), 1.00
(m, 2H), 0.76 (m, 2H). MS: Calculado: 397; Hailado: [M+H]" 398.

Ejemplo 47

(2R)-2-(3-(5-Ciclopropil-1 H-pirazol-3-i1)-4.6-difluoro-3 A-benzo[d]

imidazol-5-ilamino)-2-(4-fluorofenil)etanol
(R)-2-(4-Amino-3-(5-ciclopropil-1 H-pirazol-3-ilamino)-2,6-

difluorofenilamine)-2-(4-fluorofenil)etanol (Método 104, 0.230 g, 0.537

mmol) ¥ acetato de formamidina (0.119 g, 1.14 mmel) en EtOH (10 ml} se

calentd a reflujo durante 1 hora. Se agregaron solucién de bicarbonato de
sodio saturado (5 ml} y EtOAc (15 ml). La capa orgdnica se separo, se lavo
con salmuera (3 ml) y se seco sobre sulfato de sodio. El disolvente se retiro
bajo presion reducida y el residuo se purificd por cromatografia (Hex-
EtOAc = 1:1) para producir el compuesto del titulo como un sélido
biancuzee (0.070 g, 30%). 'H NMR (400 MHz) 12.83 (s, 1H), 8.20 (s, 1H),
7.34 (m, 3H), 7.07 {t, J =8.8 Hz, 2H), 6.14 (5, LH), 5.14 (d, /=9.6 Hz, 1H),
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4.97 {t, J = 5.6 Hz, 1H), 4.62 (m, 1H), 3.64-3.74 {m, 2H), 1.97 (m, 1H), &
1.00 (m, 2ZH}), 0.76 {m, 2H}. MS: Calculado: 413; Hallado: [M+H]" 414,

Ejemplo 48
N-(1.3-Benzodioxol-5-ilmetil)-3-(5-Ciclopropil- 1 H-pirazol-3-i)-3 H-
imidazo{4,5-b

-piridin-3-amina

Una mezcla de  6-cloro-N-(5-ciclopropil-1 H-pirazol-3-il}-3-
nitropiridin-2-amina (Método 77, 70 mg, 0.25 mmol), piperonilamina {54
mg, .36 mmol}, NaHCO; saturado 0.5 ml), y 1,4-dioxano anhidro (0.5 ml)
se calemté a 100 °C durante 3 horas, La reaccion se dejo enfriar a
temperatura de la sala, ¥ los disolventes se evaporaron €n un Genevac, El
residuo resultante se tratd con polvo de zinc {195 mg, 2.98 mmol), acido
formico (140 uL, 3.71 mmol), y 1,4-dioxana (0.5 ml), y la mezela resultante
se volvio a calentar a 100 °C. Luego de 4 horas de calentar, la reaccion se
dejo enfriar y los componentes volatiles se evaporaron usando un Genevac.
La mezcla de reaccidn concentrada se tratdé con MeOH (1 ml), DCM (1 ml),
y Na,CO4 (125 mg). Esta mezcla se dejo agitar a temperatura de la sala
durante 43 minutos, punto en el cual la mezcla completa se cargo en la parte
superior de una columna corta de gel de silice (~3 cm longitud x 1.5 cm
didmetro). La columna se enjuagd con MeOH (~15 ml), y el eluyente se
concentré en un Genevae. El compuesto del titulo se obtuvo a partir del
residuo mediante cristalizacion de CHCl,MeOH (7.2 mg). 'H NMR (400
MHz) 0.65 - 0.76 (m, 2 H), 0.99 (m, 2 H), 1.96 (m, 1 H), 4.41 (m, 2 H),
5.94 (s, 2 H), 6.45 (3, 1 H), 6.52 (m, 1 ), 6.75 (m, 1 H), 6.83 (m, 1 H), 6,92
{m, 1 H}, 7.35 (m, 1 H), 7.71 {m, 2 H), 8.27 (s, 1 H), 12.60 (s, 1 H). MS:
Calculado: 374; Hallado: (M+H]" 375,

Ejemplos 49-54

Siguiendo un procedimiento similar a Ejemplo 48, se sintetizaron los

siguientes compuestos a partir de una piridina apropiada.
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Ej. | Compuesto NMR/MS 5M \D

iMaterial
de Partida)

49 | 3 «(5-Ciclopropil-1H- '"H NMR (400 MHz) 0.61 - 0.71 ({m, 2 1T} | Método 77
pirazol-3-il)-N-[3- 0.96 (m, 2H)1.91 (m, ! H) 4.6] {m,2 H)
(trifluorometil) bencil]- | 6.32 (s, 1 H) 6.57 {m, 1H) 7.49 - 7.60 (m,
3H-imidazo[4,5- 2H)7.67 {m, 1 H} 7.71 (m, | H}7.76 (m,
b]piridin-5-amina 1 H)8.28 (s, 1 H) 12,59 (5. 1 H). MS:

Calculado: 398; Hallado: [M+H]" 399.

50 | 3-(5-Ciclopropil-1H- 'H NMR (400 MHz) ¢.65 {m, 2 H) 0.94 - | Método 77
pirazol-3-il)-N-(3.4- 1.04 (m, 2H) 1.92 (m, 1 H)4.48 (m, 2 H)
difluorobencil)-3H- 6.29(s. 1 H)6.55 (m, 1 H) 7.19 (m, 1 R}
imidazo[4,5-b]piridin-3-| 7.33 - 7.40 {m, 1 H) 7.46 (m, 1 H) 7.75
amina (m, 1 H) 8.27 {s, | H) 12.60 {s, 1 H), MS:

Caleulado: 366; Hallado: [M+H]" 367.

51 | 3-(5-Ciclopropii-1H- "H NMR (400 MHz) 0.75 (m, 2 H) 0.92 | Mélado 77
pirazol-3-i}-N-{(18)-1- | (m, 3 H} 1.06 (m, 2 F) 1.72 {m, 1 H) 1.84
feniipropil)-3H- {m, 1 H} 1.92 -2,03 (m, 1 H}4.74 (m, 1
imidazo(4,5-b]piridin-5 | H) 6.34 {3, | H) 6.58 {m, 1 H) 7.18 (m, 2
-amina H)7.24-7.33 (m, 3 B) 7.34 -7.41 (m, 12

H) 7.69 (m, 1 H) 8.24 {s, 1 H), 12.60 (s,
1H). MS: Caleulado: 358; Hallado:
[M+H]" 359,

52 | 3-{5-Ciclopropil-1H- "H NMR (400 MHz) 0.61 - 0.69 (m. 2 H) | Métedo 77
pitazol-3-)-N-{2-(1H- | 0.84 -0.94 (m, 2 H) 1.90 (m, 1 H) 3.00
indol-3-iletil]-3H- (m,2H)3.60 (s, 2 HY6.48 (m, 1| H}6.64
imidazo[4.5-b]piridin-5-| (s, I H) 6.94 (m, 1 H) 7.05 (m, 1 H) 7.18
amina {s, 1 H}7.33 {(m, 1 H) 7.53 (m, | H) 7.71

{m, 1 H) 8225, 1 H)10.82 (s, 1 H}12.60
(s, 1 H). MS: Calculado: 383; Hallado:
[M+H]" 384.
53 | 3-{5-Ciclopropil-1H- "H NMR (400 MHz) .73 (m, 2 H) 0.92 - | Método 77 |

pirazol-3-i1)-N-(2-
piridin-2-iletil}-3H-
imidazo[4.5-b]piridin-5-

amina

1.02 (m, 2 H) 1.97 (m, 1 H) 3.02 - 3.11
(m, 2 H) 3.62 -3.72 (m, 2 H) 6.47 (m, |
H) 6.70 (s, | H) 6.94 -7.03 (m, 1 H) 7.22
(m, 1 H) 7.29 (m, 1 H) 7.67 -7.77 (m, 2
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Ej. | Compuesto NMR/MS SM
(Material
de Partida)

H) 831 (s, 1 H) 8.53 (m, | H) 12.64(s. |
H). MS: Calculado: 345; Hallado:
[M+H]* 346.

"

54 | 2-{[3-(5-Ciclopropil - "H NMR (400 MHz} 0.77 (m, 2 H) 0.94 | Método 77
1H-pirazol-3-il)-3H- (d, J=6.8 Hz, 34 H) 1.03 {m, 2 H) 1.98 -
imidazol4,5-b]piridin-5-| 2,09 (m, 1 H) 4.20 (m, 1 H) 4.89 - 4.99
ilJamino}-1-fenilpropan-| (m, 1 H) 5.30 {m, 1 H) 6.57 (m. 1 H) 6.62
i-ol (s, 1H}6.77 (m, 1 H)7.21 {m, 2 H) 7.33
{m 2H)738-747(m, 1H)7.72 (m, |
H) 8.25 {3, | H) 12.69 (s, 1 H). MS:
Calculado: 374; Hallado: [M+H] 375,

Preparacion de materiales de partfida:

Métedo 1
(R)-2-[4-(5-Ciclopropil-1 H-pirazo}-3-ilamino }-6-metil-5-nitropirimidin-2-

ilamino]-2-{4-fluorofenilietano]

Una solucion de 2-cloro-N-(5-ciclopropil-1H-pirazol-3-il)-6-metil-5-
nitropirimidin-4-amina {Método 75; 1.0 g, 3.4 mmol), DIEA (0.57 g, 4.4
mmol), v (R)-2-amino-2-(4-fluorofenil)etanol (0.58 g, 3.7 mmol) en »-
BuOH (15 ml} se calenté a 60 °C durante 2 horas. La reaccién se enfrio
entonces a 25 °C, se concentrd, y se tratdé con hexano. El sélido resultante
se recogid por filtracion para producir el compuesto del titule (1.3 g, 93%).
MS: Calculado: 413; Hallado: [M+H]™ 414,

Método s 2-7

Siguiendo un procedimiento similar a Método 1, se sintetizaron los
siguientes compuestos a partir de 2-cloro-N-(5-ciclopropil-1 H-pirazal-3-il)-
5-nitropirimidin-4-amina (Métode 76) o 2-clero-N-(3-isopropoxi-1H-

pirazol-3-i1)-5-nitropirimidin-4-amina (Método 87) y la amina apropiada.
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Mét. | Producto NMR/MS Amina
2 N"'-(S-Cic]opmpi]—] H- | 0.62 (m, 2H), 0.95 (m, 2I1), 1.49 (m| {{15)-1-(4-

pirazol-3-il)-N>-[(18)-
1-{(4-fluorofenil) etil]-
5-nitropirimidin-2 4-

diamina

3H), 1.90 (m, 1H}, 5.12 (m, 1H),
6.13 (s, 1H), 7.15 (m, 2H), 7.37 (m,
2H), 8.97 (s, 1H), 10.40 (s, 1H).
M3: Calculado: 383; Hallado:
[M+H]" 384,17

fluorafenil)etil]

amina

3 {(2R)-2-({4-[(5- 0.68 {m, 2H), 0.58 (m, 2H), 1.93 (m] (2R)-2-amino-2-(4-
Ciclopropil-1H- 3H), 3.67 (m, 2H}, 5.02 {m, 1H), fluprofenil)etanol
pirazol-3-il}amino]-5 -| 6.20 (s, 1H), 7.19 (m, 2H), 7.37 (m,
nitropirimidin-2-i1} 2H), 8.97 (5, 1H), 10.40 (s, 1H},
amino}-2-(4- 12.36 (br s, 11I}. MS: Calculado:
fluorofenil)etanol 399; Hallado: [M+H]" 40020

4 N*-(5-Ciclopropil-1H- | 0.68 (m, 2H), 0.80 (m, 2H}, 1.75 (m,| (4-fluoro
pirazol-3-il)-N*-(4- 3MH), 4.51 {m, 2H), 6.05 (s, 1HD), benciijamina
fluorobencil}-5- 7.09 (m, 2H), 7.30 (m, 2H), 8.97 (s,
nitropirimidin-2 4- 1H}, 10.40 (s, 111), MS: Caleulado:
diamina 369; Hallado: [M-+H]" 370.16

5 N'-(5-Ciclopropil-1H- | 0,63 (m, 2H), 0.95 (m, 2H), 1.49 (m] ((IR)-1-(4-
pirazol-3--NA[(1R)- | 3H), 1.9¢ (m, 1H), 5.11 {m, 1ED), flugrolenil)
1-(4-fivorofenilletil]- | 6.14 (s, 1H), 7.1.5 (m, 2H}, 7.37 (m,| etil]amina
J-nitropirimidin-2.4- | 2H), .97 (s, 1H), 10.40 {s, 1H).
diamina MS: Calculade: 383; Hallado:

[M+H]" 384.23

6 (R)-2-(4-Fluorofenil}- | MS: Calculado: 373; Hallado: (R)-2-amino-2-(4-
2-(4-(5-metil-1 H- [M+H]" 374 fluorolenilletanol
pirazol-3-ilamino}-5-
nitropirinidin-2-
ilamino)etanol

7 (S)-N"-(1-(4- (400 MHz) 12.23,11.99 ¥ 11.69 (5, | (5)-1-{4-fluoro-

Fluorafeniljetity-A*-(5-
isopropoxi-1H-pirazol-
3-il)-5-nitropirimidin-

2 d-diamina

LH), 10.52,10.48 5 10.37 (s, 13D,
9.15y 9.97 (d. J= 7.2 Hz, 1H), 3.99
(s, 1H), 7.45-7.31 (m, 2H}, 7.20-
7,08 (m, 2H), 5.99, 5.85 y 5.77 (s,
1H), 528, 5.18 y 5.08 {m, 1H), 4.70]

4.63 y 4.32 (m, 1H), 1.50 (d, /= 6.8

fenil }-etilamina
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CHEMICAL COMPOUNDS

jeld of the invention

The present invention relates to novel pyrazole derivatives, their pharmaceutical
compagitions and methods of vee. 1h addition, the present invention relates to therapeutic
methads for the treatment and prevention of cancers and to the use of these pyrazole
derivatives in the manufacture of medicaments for use in the treatment and prevention of
cancers, | I |
Background of the invention

-Receptor tyrosine kinages (RTK's) are a sub-fanily of protein kinases that play &
critical role in cell signalling and are involved in a variety of cancer related processes
including cell proliferation, survival, angiogenesis and metastasis. Currently up to 100
different RTK's including tropomyosin-related kinases {Trk’s) have been identified.

Tik's are the high affinity receptors activated by & group of solubie growth factors
calied neurotrophing (NT). The Trk receptor family has three members - TrkA, TrkB and
TrkC. Among the NTs there are (i) nerve growth factor (NGF) which activates TrkA, (ii)
brain-derived growth factor (BDNF) and NT-4/5 which activate TrkB and (jil) NT3 which
activates TrkC. Each Trk receptor contains an extra-cellular domain {ligand binding), a
traps-membrane region and an Intra-ceflular demain (including kinase domain). Upon binding
of the ligand, the kinase catalyzes auto-phosphorylation end triggers downstream signal
transduction pathways.

Tek's ave widely expressed in nevronal tissue Juring its development where Trk*s are
critical for the maintenance and survival of these cells, A post-embryonic role for the
Trk/neurotrophin axis (or pathway), however, remains in question. There are reports showing
that Tri’s play important role in both development and function of the nervous system
(Patapoutian, A. et al Current Opinion i Newroblalogy, 2001, 11, 272-280).

In the past decade, a considerable number of literature documentations linking Trk
signalling with cancer have published. For example, while Trk's are expressed at low levels
outside the nervons system in the adult, Trk expression is increased in late stage prostate
cancers. Both normal prostate tissue and androgen- dependent prostate tumouts express low
levels of Trk A and untdetectable levels of Trk B and C. However, all isoforms of Trk
receptors as well as their cognate ligands are up-regulated in late stage, androgen-
independent prostale cancer. There is additional evidence that these late stage prostate cancer
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cells become dependent on. the Trk/neurotrophin axis for their survival. Therefore, Trk
inhibitors may yield a class of apoptosis-inducing agents specific for androgen- independent
prostate cancer (Weeraratna, A. T. et al The Prostate, 2000, 45, [40-148),

Furthermore, very recent literature also shows that over-expression, activation,
amplification and/or tmrtation of Trk’s are associated with secretory breast carcinoma {(Cancer
Ceil, 2002, 2, 367-376), colorectal cancer (Bardelli et al Science, 2003, 300, 949-949) and
ovarian caucer (Davidson, B. et al Clinical Cancer Research, 2003, 9, 2248-2259),

There are a few reports of selective Trk tyrosine kinase inhibitors, Cephalon described
CEP-751, CEP-701 (George, D, et al Caricer Research, 1999, 59, 2395-2341) and other
indolocarbazole analogues (WO0114380) as Trk inhibitors. It was shown that CEP-701
and/or CEP751, when combined with surgically or chemically induced androgen ablation,
offered better efficacy compared with mono-therapy alone. GlaxoSmithKline disclosed
certain oxindole compounds as Trk A inhibitors in WC0220475 and WO0220513. Recently,
Japan Tobacco reported pyrazolyl condensed cyclic compounds as Trk inhibitors
{JP2003231687A).

In addition to the above, Vertex Pharmaceuticels have described pyrazole compounds
as inhibitors of GSK3, Aurora, ete. in WO0250065, W00262789, W003027111 and
W0200437814; and AstraZeneca have reported pyrazole compounds as inhibitors against
IGF-1 receptor kinase {W00348133).

Summary of the invention

In accordance with the present invention, the applicants have hereby discovered novel
pyrazole compounds, or pharmaceutically scceptable salts thereof, which possess Trk kinsse
inhibitory activity and are accordingly useful for their anti-proliferation and/or proapoptotic
(such as anti-cancer) activity and in methods of treatiment of the human or animel body. The
invention also relates to processes for the manufacture of said pyrazole compounds, or
pharmaceutically acceptable saits thereof, to pharmacentical compositions containing them
and 10 their use in the manufacture of medicaments for use in the production of an
anti-proliferation and/or proapoptotic effect in warm-blooded animals such as man.

Also in aceordance with the present invention the applicants provide methods of using
such pyrazole compounds, or 1:r11anmiu::4tauti:;all:-,.r acceptable salts thereof, in the treatment of
cancer.

The properties of the compounds claimed in this invention are expecied 1o be of value
in the treatment of disease states associated with cell proliferation such as cancers {solid
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tumors and leukemia), fibroproliferative and differentiative disorders, psoriasis, rheumatoid
arthritis, Kaposi’s sarcoma, haemangioma, acute and chronic nephropathies, atheroma,
atherosclerasis, atterial restenosis, autoimmune diseases, acute and chronic inflammation,
bone diseases and ocular diseases with retinal vessel proliferation.

Furthermore, the compounds, or pharmaceutically acceptable salts thereof, of the
invention are expected to be of value in the treatment or prophylaxis of cancers selected from
congenital fibrosarcoma, mesoblastic nephroma, mesothelicma, acute myeloblastic leukemia,
aiute lyraphecytic leukemiz, multiple myeloms, melanomn, vesophagesd cancer, myeloma,
hepatoceilular, pancreatic, cervical cancer, Ewings sarcoma, neuroblastoma, Kaposis
sarcoma, ovarian cancer, breast cancer including secretory breast cancer, colorectal cancer,
prostate cancer including hormone refractory prostate cancer, bladder cancer, melanoma, lung
cancer - non small cell lung cancer (NSCLC), and smail cell lung cancer (SCLC), gastite
cancer, head and neck cancer, renal cancer, lymphoma, thyroid cancer including papillary
thyroid cancer, mesothelioma and levkasmia; particularly ovarian cancer, breast cancer,
colorectal cancer, prostate cancer and lung cancer - NSCLC and SCLC; more particularly
prostate cancet; and more particularly hormone refractory prostate cancer.

Detailed description of the invention

Accordingly, the present invention provides a compound of formula (I):

X0

4.
R RS

A

X
\ N..
Nz "NH

3 1
R R

— 1
SN
X 2
\]/

®"),

®
wherein:

R' and R? are independently selected from hydrogen, halo, nitro, eyano, hydroxy,
trifluoromethoxy, amine, carboxy, carbamoyl, mercapto, sulphamoy!, C;4alkyl, Cy.¢alkenyl,
Casalkynyl, Creaikoxy, Crealkanoyl, Cisalkanoyloxy, N-(Cisaliyi)amino,
N.N-(C\zalky]amino, C)_salkanoylamino, N-(Cy.galkylicarbamoyl,
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N N-(Cy.galkylncarbamoyl, C.;alkyI8(0); wherein a is 0 to 2, C;.galkoxycarbonyl,
N-(CsalkyD)sulphamoyl, ¥.N-(C, salkylssulphamoyl, C.salkylsulphonylatnine, carbocyciyl
or heteroeyclyl; wherein R’ and R? independently of each other may be optionally substituted
on catbon by one or more R%; and wherein if said heterocyelyl coutains an -NH- moiety that
nitrogen may be optionally substituted by a group selected from R

X', X* and X* are independently =N- or =CR'%;

R and R" are mdependently selzcted from hydrogen, halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbamoy], mercapto, sulphamoy], €, salky!, Cs.qalkenyl,
Co alkynyl, Cr.galloxy, Osalkanoy!, Csalkanovioxy, M{Cr.salkylamine,

N N-ACy.salkylpamino, Cp.salkanoylamino, -(Ci.galkyDearbamoyl,

N N-(Cgalkylyzcarbamoyl, Cy¢alleylS(0), wherein a is 0 to 2, C.salkoxyearbonyl,

M-(C galkylisulphamoyl, N A-(Cysalkyihsulphamoyl, Cr.salkylsulphonylamino,
carbocyolyl-R'™- or heterocyclyl-R'%-; wherein R? and R'° independently of each other may be
optionelly substituted on carbon by one or more R'?; and wherein if said heterocyely] containg
an -NH- mofety that nitrogen may be optionally substituted by a group selected from R'%;

R is hydrogen or optionally substituted Cy.galkyl; wherein said optional substityentis
are selected from one or mors R%;

R® and R® are independently selected ffom hydropen, halo, nitro, cyane, hydroxy,
trifluoromethoxy, amino, carboxy, carbamayl, mereapto, sulphamoyl, Cj.ealkyl, Cz salkenyl,
Ca.salkynyl, C\salkoxy, Cisalkanoyl, Ci.salkanoyioxy, N—(Cmalkyl}aminﬁ,'

N, N-Chealkylzaming, Cygalkanoylamino, #-(Ch.galkyljcarbamoryd,

N, N-(Cy.salkyl)zcarbamayl, Creadky]18{0): wherein a is 0 to 2, Cy5alkoxycarbonyl,
N-(Cialkylysulphamoyl, M N«(Cisalkylhzsulphamoyl, C;.salkylsulphonylamino, carbocyelyl
or heterocyclyl; wherein R and R independently of each other may be optionally substituted
on carbon by one or more R'%; and wherein if said hetetocyelyl containg an -NH- moiety that
nitrogen may be optionally substituted by s group selected from R

A it a direct bond or Cy palkylene; wherein said C)zalkylene may be optionally
substituted by one or more R'%:

Ring C is carbocyclyl or heterocyclyl, wherein if said heterocyelyl contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from R

R i3 sedected from halo, nitro, evano, hydroxy, triflusromethoxy, amino, carboxy,
carbamoyl, mercapto, sulphamoyl, Cy.salkyl, Ca.sallcenyl, Casalkynyl, Cygalkoxy,
Cr-salkanoyl, Cy.salkanoyloxy, N{Cr.salkyDamino, N.N-{C;.salkyDzamino,
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C1_salkanoylamine, N-(C).salkylcarbamoyl, ¥, N-{C.galkylhcarbamoyl, Cr.salkylS{C),
wherein a is 0 to 2, Crgalkoxycarbonyl, N-{C\ salkyisuiphamoyl,
N.N-{Cy.salkybnsulphamoyl, C)¢alkylsulphonylamino, carboeyelyl or heterocyelyl; wherein
R’ may be optionally substitited on carbon by one or more R™; and wherein if said
listeracyclyl contains an -NH- molety that nitrogen may be optionally substitmed by a group
selected from R*!:

n i3 0, 1,2 or 3; wherein the values of R’ may be the same or different;

R RV, R‘E, R R"™ and R® and are independentiy selected from halo, nitro, cyane,
hydroxy, riflucromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyl, Crsalkyl,
Cogalkenyl, Cucaikymyl, Crgalkoxy, Csalkanoyl, CLsatkanoyloxy, A< Cysalkvlamino,

N, N-{C.salkyDzamine, Cy.galkanoylamino, N-(Cygalkylycarbamoyl,

N NA(Cr.galkylscarbamoyl, CsalkylS(O), wherein a is 0 1o 2, C,_galkoxyearbanyl,
N-(C.galkyDsulphamoyl, N N-(C) sallcyDosulphamoyl, C) salkylsulphonylamine,
carbocyelyl-R™- or heterocyclyl-R™.; wherein R, R, 8", R', R and R? independently of
ench other may be optionally substituted on carbon by one or more R?%, and wherein if said
heterocyelyl contains an -NH- moiety that nitrogen may be optionally substituted by a group
selected from R*;

R, " R, R", R™ and R® are independently selected from Cysalkyl, C).alkancyl,
Cr-salkylsulphonyl, C\_salkoxycarbonyl, carbamoyl, N-(C;alkycarbamoyl,

N, N-(Crsalkyl)carbamoyl, benzyl, benzyloxyearbonyl, benzoy! and pheny(sulphony!; wherein
R, R', R", R, R*' and R*® independently of each other may he optionally substituted on
carbon by on or more R

R* and R® are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, amino, carboxy, carbemoyl, mercapto, sulphamoyi, Ty salkyl, Casatkenyl,
Casalkynyl, Ci salkoxy, Cr.galkanoyl, Cy.satkanoyloxy, N-(Cisalkylamino,

N N-{C)galkylyaming, Cy.galkanoylamino, N-(Cy salky)carbamoyl,

N, N-(CrsalkyDacarbamoyl, CysalkylS{Q), wherein a is 0 to 2, Cy.salkoxycarbonyl,
N-{Crgalkyljsulphamoyl, N N-(Crsalkyljzsulphamoyl, Cpsalkylsulphonylamine, carbocyclyl
ar heterocyclyl; wherein R* and R*® independently of each other may be optionally
substituted on carbon by one or more R¥’; and wherein if said heterocyclyl contains an -NH-
moiety that nitrogen may be optienally substituted by a group selected from R;
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RY, R™, R™ and R* are independently selected from 2 dizect bond, -O-, NR®Y-,
-C(0)-, -NEHC(O)-, -CIONR™M)-, -S(O)-, -SONE ) or -N(RP)SO,-; wherein R”, R,
R¥, R* and R™ are independently selected from hydrogen or Cy.alky! and s is G-2;

R¥ is selected from halo, nitre, cyano, hydroxy, triflucromethoxy, triflugromethyl,
amino, carboxy, carbamoyl, mercapto, sulphamoyl, methyl, ethy!, methoxy, ethoxy, acetyl,
acetoxy, methylamnine, ethylamino, dimethylamine, diethylamino, N-methyl-N-gthylamino,
acetylamino, N-methylcarbarnoyl, N-ethylearbamoyl, N, N-dimethylcarbamoyl,

A, N-diethylcarbamoyl, M -methyl-N-ethylcarbamoyi, methyithio, ethylthio, methylsalphinyl,
ethylsulphiny!. mesyl, ethylsylphonyl, methoxycarbonyl, sthoxycarbonyl,
N-methylsulphamoyl, M-ethylsulphamoyl, N N-dimethylsulphamaoyl, M M-diethyisulphamoy]
or N-methyl-V-ethylsulphamoyl; and '

R® is selected from C, calkyl, Cisalkanoyl, Cigalkylsulphonyl, C/.salkoxycarbonyl,
carbamoyl, N(Crsalkylcarbamoyl, N.N-(Cgalkylicarbamoyl, benzyl, benzyloxycarbonyl,
benzoyl and phenylsulphonyl;
or a pharmacentically acceptable salt thereof,

Particu]ar values of the variable groups contained in formula (I) are as follows. Such
values may be used, where appropriste, with any of the definitions, claims or embodiments
defined hereinbefore or hereinafter.

R’ is selected from C\.4alkyl, C)_salkoxy and carbocyclyl.

R! is selected fram methyl, isopropaxy and evelopropyl.

R? is hydrogen.

R and R? ars imdependently selected from hydrogen, Cysalkyl, C;salkoxy and
catbooyelyl,

R' and R? are independently selecled from hydrogen, methyl, isopropoxy and
cyelopropyl.

X! is =CR'™ and X* and X° are independently selected from -N=.

X! and X are independently selected from ~CR'*- and X7 is -N=,

X' and X* are indeperdently selected from =CR'™- and X% is N=,

X!, X? and X are independently selected from =CR'%.,

X!, %% and X are selected from -N=,

R? is selected from hydrogen, eyano, carbamoyl, C)alky] and Cyealkoxycarbonyl;
wherein R may be optionally substituted ot carbon by oug or fiiore R

R" is hydroxy.
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R? is selected from hydrogen, cyano, carbameyl, methyl and methoxyearbonyl;
wherein R> may be optionally substituted on carbon by one or more R'%;
R" is hydroxy.
R’ is selected from hydrogen and Cy.;alkyl wherein R may be optionally substituted
on carbon by one or more R'%; wherein:
P is hvdroxy.
R? is selected from hydrogen, cyano, carbamoyl, methyl, hydroxymethyl and
methoxycarbonyl.
R’ is selected from hydrogen, methyl and hydrexymethy!.
R’ and R'® are independently selacted from hydrogen, halo, cyano, carbamoy],
Cigalkyl and Cy_salkoxycarbonyl; wherein R’ and R¥ independently of each other may be

“optionally substituted on ¢carbon by one or more RY;

R is selected from hydraxy, aming end Cj4alkanoylamino,

R? and RY are independently selected fom hydrogen, flucm, chloro, eyans,
carbameyl, methyl and ethoxycarbonyl; wherein R? and R'" independently of each other may
be opticnally substituted on carbon by one or more R,

R” is selected from hydroxy, amino and acetylamin.

R’ and R' are independently selected from hydrogen, halo, cyano, carbamoyl,
Ci.salkyl and C_salkoxycarbonyl; wherein B and rRY independently of each other may be
optionally substituted on carbon by one ar more R"; whetein:

*is hydroxy.

R’ and R'® are imdependently selected from hydrogen, fluorg, chloro, ¢yano,
carbamoyl, methyl, aminomethyl, acetylaminomethyl, hydroxymethyl and ethoxycarbonyl.

R’ and R*® are indspendently selected from hydrogen, fluoro, chlora, cyano,
carbamoyl, methyl, hydroxymethyl and ethoxyearbony!,

R" is selected from hydrogen, hale, cyano, carbamoyl and Cy.ealkyl; wherein R'® may
be optionally substituted on carbon by one or more R';

R" is selected from amino and C,_salkanoylamino.

R" is selected from hydrogen, fluore, chloro, cyano, carbamoy! and methyl; wherein
R'® may be optionaily substituted on carbon by one or more B'%

R" is selected from amino and acetylamino.

1915 selected from hydrogen, halo, cyano, carbamoy] and C).zalkoxyearbonyl,
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R'" is selected from hydrogen, flucro, chloro, cyano, carbamoyl, methyl, aminomethyl
and acetylaminomethyl.

R is selected fiom hydrogen, ffuoro, chioro, cyano, carbamoyl and ethoxycarbony!.

R*is hydrogen,

R" is optionally substituted C;.calkyl; wherein said optional substituents are selected
from one or more R',

R® and RS are independently selected from hydrogen or C; alkyl; wherein R® and R®
independently of each other may be optienally substituted on carbon by otie or more R'S,
wherein:

R" i3 hydroxy.

R* and RS are independently selected from hydrogen, methyl; ethy! or hydroxymethyl.

15 and RY are independently seiected from hydrogen, methy! or hydraxymethyl.

R’ is selected from hydrogen, methyl, ethyl or hydroxymethyl.

R® is selected from hydrogen, methy] or hydroxymethyl.

R* is selected from hydrogen or bydroxymethyl,

R® is hydrogen.

A I8 a direct bond.

A is Cyaalkylene; wherein said Cy_zalkylene may be optionally substituted by one or
more R'%,

A 15 a direet bond or C) zalkylene; wherein said C.;alkyvlens may be optionally
substituted by ong or more R'®; wherein

R is hydroxy.

A i a direct bond or methylene; wherein said ) zalkylene may be optionally
substituted by one or more R'; wherein

R’ is hydroxy.

A is a direct bond, methylene or hydroxymethylene.

Ring C is heterocyclyl; wherein if said heterocyclyl contains an -NH- molety that
nitrogen may be optionally substituted by a group selected from R'?,

Ring C is carbocyclyl,

Ring C is carbocyciyl or heteroeyelyl.

Ring C is pheny), pyridyl, pyrlmidin_',rl,. 1,3-banzodioxcly] or 1 H-indolyl,

Ring C is phenyl, pyridyl, 1,3-benzodioxoly! or 1 H-indolyl,

Ring C i8 phenyl, pyrid-2-yl, pyrimidin-2-yl, [,3-benzodivxal-5-¥] or 1H-indol-3.yl.
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Ring C is phenyl, pyrid-2-y], 1,3-benzodioxol-5-yi or 1H-indol-3-y1,
Ring € is pheny!.
Ring C is pyridyl.

Ring C is pyrid-2-yl.

Ring C s pytimidinyl.

Ring C is pyrimidin-2-yl1.

R’ is selected from halo and C\.salicyl; wherein R’ may be ¢ptionally substlituted on
cathon by one or more R, wherein

R* is halo.

R’ is selected from fluore and methyi: wherein R’ may be optionally substituted on
carbon by ane ot move R, wherein,

R¥ is fluoro.

R is halo,

R is triflucromethyl and fluara.

R’ is fluoro.

nis 0, 1 or 2; wherein the values of R’ may be the same or different.

nis0orl.

nisi.

Ring C, R and n together form 4-flnorophenyl, S-fluoropyrid-2-yl or 5-
fluoropyrimidin-2-yL.

Ring C. R and n together form 4-fluorophenyl.

Ring C, R’ and n together form S-flucropyrid-2-yl.

Ring C, R” and n together form 5-fluoropyrimidin-2-yl,

Therefore it a further aspect of the invention there fs provided 2 compound of formula
{I) (as depicted herein above) wherein:

R' and R” are independently selected fiom hydrogen, Cy.salkyl, Cysalkoxy and
carbocyelyl;

X!, X* and X? are independently =N« or =CR'"-;

R’ and R*® are independently selected from kydrogen, halo, ¢yano, carbamoyl,
C.salkyl and C\ salkoxycarbonyl; wherein R* and R' independently of each other may be
optionally substituted on carbon by one or more R,

RYis hydrogen;
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R’ and R® are independently selected from hydrogen ot Cgalkyl; wherein R® and R®
independently of each other may be optionally substituted on carbon by one or more R'S
A iz a direct bond or Cyalkylene; wherein said Cy.;alkylene may be optionally
substituted by one or more R*:
3 Ring C is carbocyelyl ar heterocyelyl;
R. is selected from halo and Crealkyl; wherein R” may be optionally subsituted on
carbon by one or more R
nisQ, 1 or 2; wherein the values of R’ may be the same or different;
R" is selected from hydroxy, amino and Cj.calkanoylamino,
10 R' ig hydroxy:
‘ RY is hiydroxy:
R*® is hala;
or a pharmaceutically acceptable salt thereof,
Therefore in a further aspect of the invention there is provided a compound of formula
15 (1) (as depicted herein above) wherein:
R’ and R? are independently selected from hydrogen, Cy.salkyl, Cy.galkoxy and
carbocyclyl:
X', X? and X? are independently =N- or =CR"-;
R’ and R" are independently selected from hydrogen, halo, eyano, carbamoyl,
20 Crealkyl and Cysalkoxycarbonyl; wherein R* and R'® independently of each other may be
optionally substituted on carbon by one or more R'*:
RYis hydrogen;
. RY and R® are independently selected from hydrogen or C salkyl; wherein R® and R®
independently of each other may be optionally substituted on carbon by one or more R'%;
25 A is a direct bond;
Ring C is carbocyclyl;
R’ is halo;
nisl;
R" is hydroxy; and
30 R'S is hydroxy;
or a pharmaceutically acceptable salt thereof,
Therefore in a further aspect of the invention there is provided & compound of formmula
(I) (as depicted herein above) wherein:
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R' is selected from methyl, isopropoxy and cyclopropy!l;

R? is hydrogen;

X', X* and X are independently =N- or =CR %,

R? is selected from hydrogen, cyane, carbamoyl, methyl, hydroxymethyl snd
methoxycarbonyl;

R'" is selected from hydrogen, flucro, chloto, cyano, carbamoyl, methyl, aminomethyl
and acetylaminormethyl;

R*is hydrogen;

R’ is selected from hydrogen, methyl, ethyl or hydroxymethy!;

R is selected from hydrogen or hydroxymethyl,

A is a direct bond, methylene or hydroxymethyleune;

Ring C is phenyl, pyrid-2-y], 1,3-benzodioxol-5-v1 or IH-indol-3-y];

R’ is trifluoromethyl and fluore;

nis 0, | or 2; wherein the values of R” may be the same or different;
or & pharmacentically scceptable salt thereof, '

Therefore in a further aspect of the invention there is provided a compound of formula
(I} (2= depicted herein above) wherein:

R' is selected from methyl, isopropoxy and cyclopropyl;

R? is hydrogen;

X!, X% and X° are independently =N- or =CR"%.;

R* is selected from hydrogen, methyl and hydroxymethyl;

R* is hydrogen:

R’ is selected from hydrogen, methyl or hydroxymethyl;

R’ is selected from hydrogen or hydroxymethyl,

A is a direct bond;

Ring C is phenyl;

R is flyoro;

nis 1; and

R" is selected from hydrogen, fluoro, chloro, cyane, carbamoyl and ethoxycarbonyl;
or a pharmaceutically acceptable salt thereof,

In another aspect of the invention, preferred compounds of the invention are any one
of the Examples or & pharmaceutically acceptable salt thereof,
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In a further aspect of the invention thete is provided Examples 1, 3, §, 13, 21, 22, 23,
24, 27 or 43 or a pharmaceutically acceptable salt thereof,

In an additional embodiment the present invention provides a compound of formuia
(1), or a pharmaceutically acceptable salt thereof, for use as a medicament.

In an additional embodiment the present invention provides a compound of formula
{I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament
for use in the inhibition of Trk activity.

In an additional embodiment the present invention provides a compound of formula
(I). or a pharmaceutically acceptable salt thereof, for use in the manufacture of a medicament
for use in the ireatment or prophylais of cancer.

In an additiona] embodiment the present invention provides a compound of the
formula (1), or & pharmaceutically acceptable salt thereof, for use in the manufacture of a
medicament for use in the treatment of cancer in a warm-blooded animal such as marn.

In an additional embodiment the present invention provides a compound of the
formula (1), or a phanmaceutically acceptable salt thereof, for use in the manufacture of a
medicament for use in the treatrnent or prophylaxis of cancers (solid tumors and leukemis),
fibroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi's
sarcoma, haemangioma, scute and chronic nephropathies, atheroma, atherosclerosis, arterial
restenosis, autoimmune diseases, acute and chronic inflammation, bone diseasss and ocular
diseases with retinal vesse! proliferation in a warm-blooded animal such as man.

In an additional embodiment the present invention provides a compound of formula
(D), or a pharmaceutically acceptable salt thereof, for use in the mannfacture of a medicament
for use in the production of an anti-proliferative effect,

In an additional emboditment the present invention provides a method of inhibiting Trk
activity comprising administering to a host in need of such treatment & therapeuticaily
effective amount of a compound of formula (I), or a pharmaceuticaily acceptable salt thereof.

In an additional embodiment the present invention provides a method, for the treatment
of cancer comprising administering to a host in need of such treatment a therapeutically
effective amount of a compound of formula (I), or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention prevides a method for the treatment
or prophylaxis of cancer comprising administering a therapeutically effective amount of 2
compound of formula {I) or a pharmaceutically acceptable salt thereof,
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In an additional embodiment the present invention provides a method for the treatment
or prophylaxis of cancers (solid tumors and lenkemia), fibroproliferative and differentiative
disorders, psoriasis, theumatoid arthritis, Kaposi's sarcoma, haemangioma, actte and chronic
nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and
chronic inflammeation, bone diseases and ocular diseases with retinal vessel proliferation in a
warm-blooded apimal such as man comprising administering a therapeutically effective
amount of a compound of formula (I} or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention provides a method of producing an
anti-prohiferative effec in a warm-blooded animal, such as man, in need of such treatment
which comprises administering to said animal an effective amount of a compound of formula
{I), or a pharmaceutically acceptable salt thereof.

In an additional embodiment the present invention provides a pharmaceutical
composition comprizing a compound of formula (I), or a pharmaceutically acceptabls salt
thereof, together with at least one phanmaceutically acceptable carrier, diluent or excipient,

In an additional embodiment the present invention provides a pharmaceutical
composition comprising 2 compound of formula (I), or a pharmaceutically acceptabie salt
thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for
use in the inhibition of Trk activity.

In an additional embodiment the present invention provides a pharmaceutical
composition comprising a compound of formula (I}, or a pharmaceutically acceptable salt
thereof, together with at least one pharmacewntically acceptable carrier, diluent or excipient for
use in the treatment of cancer.

In an additional embodiment the present invention provides » pharmaceutical
composition comprising 2 compound of formula (I), or a phanmaceutically acceptable salt
thereof, fogether with at least one pharmaceutically acceptable catrier, diluent or excipient for
use in the treatment or prophylaxis of cancer,

In an additional embodiment the present invention provides a pharmaceutical
composition eomprising a compound of formula (X), or a pharmacentically acceptable salt
thereof, together with at least one pharmacentically acceptable carrier, diluent or excipient for
use in the treatment or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative
and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, hasmangioma,

acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune

2o
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diseases, acute and chronic inflammation, bone diseases and ocular diseases with retinal
vessel proliferation,

In an additional embodiment the present invention provides a pharmaceutica)
composition comprising a compound of formula (T), or a pharmaceutically scceptable salt
thereof, together with at least one pharmaceutically acceptable carrier, diiuent or excipient for
use in the production of an anti-proliferative effect in 2 warm-blooded animal such as man.

In an additional embodiment the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof, for use in the inhibition of Ttk activity.

In an additicnal embodiment the present invention provides a compound of formula
(I), or a pharmaceutically acceptable salt thereof, for use in the treatment or prophylaxis of
cancer.

In an additional embodiment the present invention provides a compound of the
formula (I), or a pharmacsutically acceptable salt thereof, for use in the treatment of cancer in
a warm-blooded animal such as man.

I an additional embodiment the present invention provides a compound of the
formula (). or a pharmaceutically acceptable salt thereof, for use in the treatment or
prophylaxis of cancers (solid tumours and leukaemia), fibroproliferative and differentiative
disorders, psoriasis, rheumatoid arthritis, Kaposi’s sarcoma, haemangioma, seute and chronic
nephropathies, atheroma, atherosclerosis, arterial restenosis, autoimmune diseases, acute and
chronic inflammation, bone diseases and ocular diseases with retinal vessel proliferation in a
warm-blooded anims] such as man.

In an additional embodiment the present invention provides e compound of formuls
(I}, or a pharmacewtically acceptabie salt thereof, for use in the production of an anti-
proliferative effect,

In one embodiment where the inhibition of Trk activity is referred to particularly this
refers to the inhibition of Trk A activity.

In another embodiment where the inhibition of Trk activity is referred to particularly
this refers to the inhibition of Trk B activity.

Where the treatment {or prophylaxis) of cancer is referred to, particularly it
refers to the treatment (or prophylaxis) of congenital fibrosarcoma, mescblastic nephroma,
mesothelioma, acute myeloblastic leukemia, acute lymphocytic leukemia, multiple myeloma,
melanoma, oesophageal cancer, myeloma, hepatocellular, pancreatic, cervical cancer, Ewings

sarcoma, neuroblastoma, Kaposis sarcoma, ovarian cancer, breast cancer inchuding secretory
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breast cancer, colorectal cancer, prostate cancer including hormone refractory prostate cancer,
bladder cancer, melanoma, Jung cancer - non small cell lung cancer (NSCLC), and small cell
lung cancer (SCLC), gastric cancer, head and neck cancer, renal cancer, lympheoma, thyroid
cancer including papillary thyroid cancer, mesothelioma, leukaemia, tumours of the central
and peripheral nervous system, melancma, fibrosarcoma including congenital fibrosarcoma
and osteosarcoma. More partieularly it vefers to prostate cancer. In addition, more particularly
it refers to SCLC, NSCLC, colorectal cancer, ovarian cancer and / or breast cancer. Ina
further aspect it refers to hormone refractory prostats cancer.

In a further nspect of the present invention provides a process for preparing a
compound of formula (I) or a pharmaceutically acceptable salt thereof which process
(wherein variable groups are, unless otherwise specified, as defined in formula (X)) comprises
oft
Process a) reaction of 2 compound of formula (IT):

O

RZ

(In

wherein Pg Is a nitrogen protecting group; with a compound of formula (ITI):
L. K
\FR{,
A
(R7),

(IID)
wherein L i3 a displaceable group;
Process b) for compounds of formula () wherein R is hydroxymethyl and R® is hydrogen;
reaction of a compound of formula (IT) with an epoxide of formula (IV):
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A
(R7,

(V)
Process ¢} for compounds of formula (I} wherein X' is =CR'’-; reacting a compound of
formula (V);

NH

with a compound of formula (VI):

10 Process d) for compounds of formula (I) wherein X' is =N-; teacting a compound of formula
(V) with aqueous NaNO; solution;
Procass ef teacting a compound of formula (VIT):

= '
Ra \I‘q /NH-N.-' Pg
A=
2 3 !
X X R? R
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wherein L is a displaceable group and Pg is a nitrogen protecting group; with an amine of
formula (VIXI):

R,

(Vi)
5 and thereafter if necessary:
i) converting a compound of the formula (I} into another compound of the formula (I);
ii) removing any protecting groups;
iii) forming a pharmaceutically acceptable salt.
L is a displaceable group, suitable values for L are for example, a halo or
18 sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or
toluene-4-sulphonyloxy group.
Pg i3 a nitrogen protecting group. Suitable values for Pg are described herein below.
Specific reaction conditions for the above reactions ars as follows.
Process q) Compounds of formula (IT) and (1)) may be reacted togsther under standard
15 nucleophilic addition reactions for example in the presence of a suitable base such as
potassiun carbonate and a suitable solvent such as DMF and at a temperature in the range

from 23 to 100°C.
Compounds of the formula (1) may be prepared according to Scheme 1
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NO,

{3

3

R N..
X z X i =X 1 =
T (Ha} R' (IIb) \]" R? ()

¥

1
L R
EtOH | RaNH, (11d)
DIEA
WH MNO
3 ‘' H Rs : H N
R R N 2N, H,, P4/C or Zn LN AN
l, ) \L_(%-Pg - X|2 X3 —Pg
X =X = o~ =
1w R' QIO I ¥ R
+NH N (Lle)
(VD) and ETOH
or aqueons NalNQ,
and acetic acid
(I
Scheme 1

Compounds of formula (), (Ha), (Yb) and (IId) are commercially available
compounds, or they are known in the literature, or they are prepared by standard processes
3  known in the art. :
FProcess b) Compounds of formula (IT) and (IV) may be reacted together under epoxide ring
opening reaction conditions for example in the presence of a suitable catalyst such as LiC1O,,
NaClGy, Mg(ClOy4); and a snitable solvent such as CH;CN and at a ternperature in the range
from 25 to 80°C.

10 Compounds of formula (IV) are commercially available compounds, or they are
known in the literature, or they are prepared by standard processes knovm in the art.
Process ¢} Compounds of formula (V) and compounds of formula (VI) may be reacted
together in a suitable solvent such as ethanol at reflux temperature.

Compounds (V) may be prepared according to Scheme 2:
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NO,
3 N
R\I)\\“l/L HN— “NH  EtOH
| + = ”
2 3
X\r/f}{ o2 R

L {Va) (Vb)

Scheme 2

W,
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{(VID), EtOH or n-BuCH,
DIEA, A

(R7),

Compounds of formula (Va), (Vb) and (V1) are comnercially available compounds,
ot they are known in the literature, or they are prepared by standard processes known in the

£rt.

Process d) Compounds of formula (V) and an aqueous NaNG, solution may be reacted

tegether in agueous acetic acid.

Process ¢) Compounds of formula (VII) and (VIED) may be reacted together under the

conditions listed in Process o).

Compounds of formula (V1$) may be prepared according to Scheme 3;

NH,
3
H,, Pd/C or Zn Ry
() >

|
xﬂ- f}{]

N
R? (VIIn)

R1

(VT) and EtOH
or aquepns NaNQ, and

acetie asid

(Vo)

Scheme 3
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Compounds of the formula (VIII) are commercially available compounds, or they are
known in the literature, or they are prepated by standard processes known in the art,

Certain infermediates disclosed hersin are novel as such they are provided as a further
teature of the fnvention.

It will be appreciated that cerfain of the various ring substituents in the compounds of
the present invention may be introduced by standard eromatic substitution reactions or
generated by conventional functional group modifications either prier to or itnmediately
following the processes mentioned above, and as such are included in the process aspect of
the invention. Such reactions and modifications include, for example, introduction of &
substituent by means of an aromstic substitution reaction, reduction of substituents, alkylation
of substituents end oxidation of substituents. The reagents and reaction eonditions for such
procedures are well known in the chemical art. Particular examples of aromatic substitution
reactions include the introduction of a nitre group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis acid (such as
aluminium trichloride) under Friedel Crafts conditions; the introduction of an alkyl group
using an alkyl halide and Lewis acid (such as aluminiwm trichloride) under Friedel Crafts
conditions; and the introduction of a halogena group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example, catalytic
hydrogenation with a nickel catalyst or treattnent with iron in the presence of hydrochloric
acid with heating; oxidation of alkylthio to alkylsulphiny! or allorlsulphonyl.

It will also be appreciated that in some of the reactions mentioned herein it may be
necessary/desirable to protect any sensitive groups in the compounds. The instances where
protection is necessary or desirable and suitable rmethods for protection are known to those
skilled in the art. Conventional protecting groups may be used in accordance with standard
practice (for illustration see T.W, Green, Protective Groups in Organic Synthesis, John Wiley
and Sons, 1991). Thus, if reactants include groups such as amine, carboxy or hydroxy it may
be desirable to protect the group in some of the reactions mentioned herein. -

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbony) group, for exarapls &
methoxycarbonyl, ethoxycarbonyl or -butoxycarbonyl group, an arylmethoxycarbonyi group,
for example benzyloxycarbonyl, or an aroy! group, for example benzoyl, The deprotection
couditions for the above protecting groups necessarily vary with the choice of protecting

group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
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aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example Jithium or sodium hydroxide, Alternatively an acyl group such
as a r-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulphuric or phosphorie acid or triflucroacetic acid and an
arylmethoxycarbonyl group such as & benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for examnple, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acety], an aroyl group, for example benzoy), or an
arylmethy] group, for example benzyl. The deprotection conditions for the above protecting
groups will necessarily vary with the ¢hoice of protecting group. Thus, for example, an seyl
group such as an alkanoy] or an aroyl group may be removed, for example, by hydrolysis with
a suitable base such as an alkali metal hydroxide, for example lithium or sedium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by
hydrogenation over a catalyst such as palladium-on-carbon.

A snitable protecting group for a carboxy group is, for example, an esterifying group,
for example a methy] or an ethyl group which may be removed, for example, by hydrolysis
with a base such as sodium hydroxide, or for example a f-butyl group which may be removed,
for example, by treatment with an acid, for example an organic acid such as wifluoroacetic
acid, or for example a benzy] group which may be removed, for example, by hydrogenation
over a catalyst such as palladinm-on-carbon.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques weil known in the chemical art,

Definitions

In this specification the term “alkyl” includes both straight and branched chain alkyl
groups but references to individual alkyl groups such as “propyl” are specific for the straight
chain version only. For example, “Cy gally!” and “C;.4alkyl” include methyl, ethyl, propyl,
isopropyl and £-buty), However, references to individual alky! groups such as ‘propyl’ are
specific for the straight-chained version only and references to individual branched chain
alkyl groups such as ‘isopropy!” are specific for the branched-chain version only. A similar

convention applies to other radicals, The term “halo™ refers to fluore, chloro, brome and iodo.
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Where optional substituents are chosen from “one or more™ groups itis to be
understood that this definition includes all substituents being chosen from one of the specified
groups or the substituents being chosen from two or more of the specified groups.

A “heterocyclyl” is a saturated, partially satursted or unsaturated, mono or bicyclic
ting containing 4-12 atoms of which at |east one atom is chosen from nitrogen, sulphur or
oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, whersin a -CHz-
group can optionally be replaced by a -C{Q}-, and a ring sulphur atom may be optionally
oxidised to form the S-oxides. Examples and suitable values of the term “heterocyclyl” are
merphoting, piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl, indolyl, quinolyl, thienyl,
1,3-benzodioxolyl, thiadiazolyl, piperazinyl, thiazolidinyl, pytrolidinyl, thiomorpholing,
pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, tetrabydropyranyl, imidazolyl, pyrimidyl,
pyrazinyl, pyridazinyl, isoxazolyl, N-methylpyrrolyl, 4-pyridone, 1-isogquinolone,
2-pyrrolidone, 4-thiazolidone, pyridine-N-oxide and quincline-N-oxide. Further examples and
suitable values of the term “heterocyelyl” are morpheline, piperazinyl and pyrrolidinyl. In one
aspect of the invention a “heterocyclyl” is 3 saturated, partially saturated or unsaturated, mono
or bicyelic ring containing 5 or 6 afoms of which at least one atom Is chosen from nitrogen,
sulphur or oxyger, it may, wnless otherwise specified, be carbon or nitrogen linked, a -CHa-
group can optionelly be replaced by a -C(O)-and a ring sulphur atom may be optionally
oxidised to form the S-gxdides. '

A “carbocyclyl” is a saturated, partially saturated or unsaturated, mono or bicyclic
carbon ring that contains 3-12 atoms; wherein a -CH;- group can optionally be replaced by a
-CLO)-. Pagticulerly “carboeyelyl” i3 a monocyelic ring containing 5 or & aléms or a bicyclic
ring containing % or 10 atoms. Suitable values for “carbocyciyl” include cyclopropyl,
eyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, phenyl,
naphthyl, tetralinyl, indanyl or I-oxoindanyl.

The term "Crp" of "Corn group” used alone or gs a prefix, refers to any group having
i to o carbon atoms.

The term "optionally substituted" refers to either groups, structures, or molecules that
are substiluted and those that are not substituted.

An example of “Ci.;alkanoyloxy™ is acetoxy, Examples of “C;.zalkoxycarbonyl”
include Cysalkoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, »- and -butoxycarbonyl,
Examples of “Cy.calkoxy™ include C).qalkoxy, Cjaalkoxy, methoxy, ethoxy and propoxy.

Examples of “C,_galkoxyimino” include C)alkoxyimino, Craalkoxyimino, methoxyimino,
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ethoxyimine and propoxyimine. Examples of “C galkanoylamino™ include formamideo,
acetamido and propionylamino. Examples of “Cr.salkylS(0), wherein a is 0 to 27 include
Cisalkylsulphonyl, methylthio, ethylthio, methylsulphingl, ethylsulphinyl, mesyl and
ethylsulphonyl. Examples of “C.salkylthio” include methylthio and ethylthic. Examples of
“Crsaikylsulphonylaming” include methylsulphonylamino and ethylsulphsulphonylamino.
Examples of “C; salkanoy]” include Cy qalkanoyl, propionyl and acetyl. Examples of
*N-(Ci4alkylyamino™ include methylamino and ethylamine. Examples of
“N,N-(C\.ealkyl):amine” include di-V-methylamino, di~{N-ethyl)amino and
N-ctityl-M-methylamino, Examples of “Cy.salkeny]” are vinyl, allyl and 1-propenyl. Examples
of “Cygalkynyl” are ethynyl, 1-propynyl and 2-propynyl. Examples of _
“N-{Cy.galky])sulphamoy!” are M-(methylisulphamoy! and N-(ethy Dsulphamoyl, Examples of
“N-(Cy-galkyl)zsulphamoyl” are N, N-{dimethyl)sulphamoyl and
N-{methyl}-N-(ethyl)sulphamoyl. Examples of “N-(C_salkylicarbamoy]” are
N-(Cp.galkyDearbamoy], methylaminocarbonyl and ethylaminocarboiy], Examples of
“N.N-(C__galkyl)ocarbamoyl” are N,N-(C)alkylcatbamoyl, dimethylaminocarbonyl and
methylethylaminocarbonyl,

"RT" or "rt" means room temperature.

A suitable pharmaceutically acceptable salt of & compound of the invention is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example
hydrochloric, hydrobromie, sulphuric, phosphoric, trifluorcacetie, citric or maleic acid. In
addition a suitable pharmaceutically acceptable salt of a compound of the invention which is
sufficiently acidic is an alkali metal salt; for example a sodium or potassium salt, an alkaline
carth metal salt, for example a calcium or magnesium salt, an ammonium sali or a salt with an
organic hase which affords a physiologically-acceptable cation, for example a salt with
methylamine, dimethylamine, trimethy{amine, piperidine, morpholine or
tris-(2-hydroxyethy)amine,

It should be noted that the compounds claimed in this invention are capable of existing
in different resonance structures and thigs the compotnds cfaimed herefn include all possible
resonance structures, for example optical isomers, diasterecisomers and geometric isomers

and all tautormneric forms of the compounds of the formula {I.
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1t is also to be understood that cortain compounds of the formula () can exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses al) such solvated forms,
Formulations

Compounds of the present invention may be administered crally, parenteral, buecal,
vaginal, rectal, inhalation, insufflation, syblingually, intramuscularly, subcutaneously,
topically, intranasally, intraperitoneally, intrathoracially, intravenously, epidurally,
intrathecally, intracerebroventricularly and by injection into the joints.

The dosage will depend on the route of administration, the severity of the disease, ags
and weight of the patient and other factors normally considered by the attending physician,
when determining the individual regimen and dosage level as the most appropriate for a
particular patient.

An effective amount of 2 compound of the present invention for use in therapy of
cancer is an amount sufficient to symptomatically relieve in & warm-blooded animal,
particularly a human the symptoms of cancer, to slow the progression of cancer, of to reduce
in patients with sympioms of cancer the risk of getting worse,

For preparing pharmaceutical compositions from the compounds of this invention,
inett, pharmaceutically acceptable carriers can be either solid or liquid. Solid form
preparations include powders, tablets, dispersible granules, capsules, cachets, and
suppositories.

A solid carrier can be one or moie substance, which may also act ag diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders, or tablet disintegrating agents, it
can also be an encapsulating material.

In powders, the camier is a finely divi&cd solid, which i3 in & mixture with the finely
divided active component. In tablets, the active component is mixed with the carrier having
the necessary binding properties in suitable proportions and compacted in the shape and size
desired.

For preparing suppository compositions, a low-melting wax such as a mixture of fatty
acid glycerides and cocoa butter is first melted and the active ingredient is dispersed therein
by, for example, stirring. The molten homogeneous mixture 5 thep poured jnto convenient
sized moids and allowed to cool and solidify.
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Suitable cacriers include magnesium carbonate, magnesium stearats, tale, lactose,
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a
low-melting wax, cocoa butter, and the like.

Some of the compounds of the present invention are capable of forming salts with
various inorganic and organic acids and bases and such salts are also within the scope of this
invention. Examples of such acid addition salts include acetate, adipate, ascorbate, benzoate,
benzenesulfonate, bicarbonate, bisulfate, butyrate, camphorate, camphorsulfonate, choline,
citrate, cyclohexyl sulfamate, diethylenediamine, ethanesulfonate, fumarate, glutamate,
glycolate, hemisulfate, 2-hydroxysthylsulfonate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, hydroxymaleate, lactate, malate, maleate, methanesulfonate,
meglumine, 2-naphthalenesulfonate, nitrate, oxalate, pamoate, persulfate, phenylacetate,
phosphate, diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearate, succinate,
sulfamate, sulfanilate, sulfate, tarirate, tosylate (p-toluenesulfonate), trifluoroacetate, and
undecancate. Base salts inciude armmoniym salts, alkali metal salts such as sodium, fithium
and potassium salts, alkaline carth metal salts such as aluminum, caleium and magnesivem
salts, salts with organic bases such as dicyclohexylamine salts, N-tnethyl-D-glucamine, and
salts with amino acids such as arginine, lysine, ornithine, and so forth. Also, basic
nitrogen-containing groups may be quaternized with such agents as: lower alkyl halides, such
as metiyl, ethyl, propyl, and butyl halides; dialkyl sulfates like dimethyl, diethyl, dibutyl;
diamy] sulfates; long chain halides such as decyl, lauryl, myristyl and stearyl halides; aralkyl
halides like benzyl bromide and others. Non-toxic physiclogically-acceptable salts are
preferred, although other salts are also useful, such as in isolating or purifying the product.

The salis may be formed by conventional means, such as by reacting the free base
form of the product with one or more equivalents of the appropriate acid in a solvent or
medium in which the salt is insoluble, or in a solvent such as water, which is removed i
vactio or by freeze drying or by exchanging the anions of an existing salt for another anion on
& suitable ion-exchange resin,

In order to use a compound of the farmula (I) ar a pharmaceytically acceptable salt
thereof for the therapeutic treatment (including prophylactic treatment) of mammals including
humans, it is normally formulated in accordance with standard pharmaceutical practice as a
pharmaceutical composition. |

In addition to the compounds of the present invention, the pharmacsutical composition
of this invention may also contain, or be co-administered {simultanesusly or sequentially)
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with, one or more pharmacological agents of value in treating one or more disease conditions
referred to herein,

The term composition is intended to include the formulation of the active component
or a pharmaceutically acceptable salt with a pharmaceutically acceptable carvier. For example
this invention may be formulated by means known in the arf into the form of, for example,
tablets, capsules, aqueous ot oily s'ulutis::-na suspensions, emulsions, creams, ointments, gels,
nasal sprays, suppositories, fin¢ly divided powders or aerosols or nebulisers for inhalation,
and for parenteral use (including intravenous, intramuscular or infusion) sterile aqueous ot
oily sclutions or suspensions or sterile ermnulsions.

Liguid form compositions include solutions, suspensions, and emulsions. Sterile water
or water-propylene glycol solutions of the active compounds may be mentioned as an
example of liquid preparations suitable for parenteral administration. Liquid compositions can
also be formulated in solution in aqueous polyethylene glycol solution. Agueous solutions for
oral administration can be prepared by dissolving the active component in water and adding
suitable colorants, flavoring agents, stabilizers, and thickening agents as desired. Aqueous
suspensions for oral use can be made by dispersing the finely divided active component in
vrater together with 4 viscous material such as natural synihetic gums, resins, methyl
cellulose, sodium carboxymethyl cellulose, and other suspending agents known to the
pharmaceutical formulation art,

The pharmaceutical compositions can be in unit dosage form. In such form, the
composition is divided inte wnit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of the preparations, for example, packeted tabiets, capsules, and powders in
vials or ampoules. The unit dosage form can also be a capsule, cachet, or tablet itself, or it can
be the appropriate number of any of these packaged forms.

Combinations

The anti-cancer treatment defined herein may be applied as a sole therapy or may
involve, in addition to the compound of the invention, conventional surgery or radiotherapy or
chemotherapy. Such chemotherapy may include one or more of the following categories of
anti-tumour agents:

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology, such as alkylating agents (for example cis-platin, carboplatin, cyclophosphamide,
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosourgas); antimetabolites (for
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example antifolates such as fluoropyrimidines like 5-fluorouraeil and tegafi, raltitrexed,
methotrexate, cytosine arabinoside and hydroxyurea); antitumour antibioties (for exatnple
anthracyclines like adriamyein, bleomyein, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomyein-C, dactinomycin and mithramycin); antititotic agents (for example vinca
alkaloids like vineristine, vinblastine, vindesine and vinorelbing and taxoids like taxol and
taxotere); and topoisomerass inhibitors (for example epipodophyllotoxins like etoposide and
teniposide, amsacrine, topotecan and camptothecin);

(if)  cylostatic agents such as antioestrogens (for example tamoxifen, toremifene,
raloxifene, droloxifene and iodoxyfene), oestrogen receptor down regulators (for example
Tulvestrant), antiandrogens (for example bicalutemide, flutamide, nilutamide and cyproterone
acetate), LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and
buserelin}, progestogens (for example megestrol acetats), aromatase inhibitors (for example
as anasirozols, letrozole, vorazole and exemestane) and inhibitors of Su-reductase such as
finasteride, J

(iii)  agents which inhibit cancer cell invasion (for example metailoproteinase inhibitors
like marimastat and inhibitors of urokinase plasminogen activator receptor function);

{lv)  inhibitors of growth factor function, for example such inhibitors include growth factor
antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody
trastuzumat [Herceptin™)] and the anti-erbh] antibody cehuximab [C228]) | farnesy]
transferase inhibitors, tyrosine kinase itthibitors and serine/threonine kinase inhibitors, for
example inhibitors of the epidermal growth factor family (for example EGFR. family tyrosine
kinase inhihitors such as
N-(3-chloro-4-flusrophenyl)-7-methoxy-6-{3-morpholinopropoxy Jquinazelin-4-amine
(gefitinib, AZD 1839}, N-(3-ethynylpheny()-6, 7-bis(2-methoxyethoxviquinazolin-4-amice
{erlotinib, OSI-774) and
6-actylamido-N-{3-chlero-4-fluorophenyl)-7-(3-morphelinopropoxy quinazolin-4-amine {C1
1033}}, for example inhibitors of the platelet-derived growth factor family and for example
inhibitors of the hepatocyte growth factor family;

(¥}  antiangiogenic agents such as those which inhibit the effects of vascular endothelial
@owth factor, (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab [Avastin™], compounds such as those disclosed in Intemational Patent
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
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compounds that work by other mechanisms (for example linpmide, inhibitors of integrin
avfi3 function and angiostatiny;

(vi)  vascular damaging agents such as Combretastatin A4 and compounds disclosed in
Intemmational Patent Applications WO 99/2166, WO 00/40529, WO 00/41669, WO
D1/52224, W D2/04434 and WO 02/08213;

(vil) antisense therapies, for example those which are direcied to the targets lisied above,
such as ISIS 2503, an anti-ras antisense;

(viii} gene therapy approaches, including for example approaches o repiace aberrant genes
such as abetrant p33 or aberrant BRCAL or BRCAZ, GDEPT {gene-directed enzyme pro-drug
therapy} appraaches such as those using eytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or
radiotherapy such as multi-drug resistance gene therapy;

(ix)  immunotherapy approaches, including for example ex-vivo and in-vivo approaches to
increase the immunogenicity of patient umour cells, such as transfection with eytokines such
a3 interlenkin 2, interleukin 4 or granulocyte-macrephage colony stimulating factor,
approaches to decrease T-cell anergy, approaches using transfected imumune cells such as
cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines
and approaches using anti-idiotypic antibodies; and

(x) other treatment regimes including: dexamethasone, proteasotme inhibitors (including
bortezomiby), isoiretinoin (13-cis retinoic 4¢id), thalidomide, revemid, Rituxamab, ALIMTA,
Cephalon's kinase inhibitors CEP-701 and CEP-2563, anti-Tik or anti-NGF menoclonal
antibodies, targeted radiation therapy with 1311-metaiodobenzylguanidine (1311-MIBG), anti-
3{D2) monecional antibody therapy with or without granulecyte-macrophage colony-
stimulating factor (GM-CSF} following chemotherapy.

Such conjoint treatment may be achieved by way of the simultaneous, sequential or
separate dosing of the individual components of the treatment. Such combination products
employ the compoumds of this invention, or pharmaceutically acceptable salts thereof, within
the dosage range described hereinbefore and the other pharmaceutically-active agent within
its approved dosage range.

Synthesis

The compounds, or pharmaceutically accemtable salts thereof, of the present invention
can be prepared in a number of ways well known to one skilled in the art of organic synthesis.
The compounds, or pharmaceutically acceptable salts thereof, of the present invention can be
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synthesized using the methods described below, together with synthetic methods known in the
art of synthetic organic chemistry, or variations thereon as appreciated by those skilled in the
art. Such methods include, but are not limited to, those described below. All references cited
herein are hereby incorporated in their entirety by reference.

The novel compounds, or phartacentically acceptable salts thereof, of this invention
may be prepared using the reactions and techniques desctibed herein. The reactions are
performed in solvents appropriate to the reagents and materials employed and are suitable for
the transformations being effected. Also, in the description of the synthetic methods described
below, it is to be understood that all proposed reaction conditions, including choice of solvent,
reaction atmosphere, reaction temperature, duration of the experiment and workup
procedures, are chosen to be the conditions standard for that reaction, which should be readily
recognized by one skilled in the art. It is understood by one skilled in the art of organic
synthesis that the functionality present on various portions of the molecule must be
compatible with the reagents and reactions proposed. Such restrictions to the substituents,
which are compatible with the reaction conditions, will be readily apparent to one skilled in
the art and alternate methods must then be usad.

Examples

The invention will now be further described with reference to the following illustrative
¢xamples in which, unless stated otherwise:

(i) temperatures are given in degraes Celaius (°CY, operations are carried out at room
temperature or ambient temperature, that is, in a range of 18-25 °C;

(ii)  organic solutions were dried over anhydrous magnesinm sulfate; evaporation of
organic solvent was carried ont using a rotary évapotator under reduced pressure
(4.5 — 30 mmilg) with a bath temperature of up to 60 °C;

(iif)  chromatography means flash chromatography on silica gel; thin layer
chromatography (TLC) was carried out on silica gel plates;

{iv)  in general, the course of reactions was followed by TLC or liquid
chromatography/mass spectroscopy {(LC/MS) and reaction times are given for
illnstration only;

(v) final products have safisfactory proton nuclear magnetic resonance (NMR) spectra
and/or mass spectra data;
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(vi)  yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more
material was required;

{vii}  when given, NMR data is in the fornt of delta vaiues for major diagnastic protans,
given in part per million {ppm) relative to tetramethylsilane (TMS) as an internal
standard, determined at 300 MHz in DMSO-d; unless otherwise stated;

{viil) chemical symbols have their usual meanings;

(ix)  solvent ratio was given in volume ; volume (v/v) terms.

(x)  the following abbreviations have becn used;

EtOAe ethyl acetate;

EtOH ethanol;

THF tetrahydrofuran;
DIEA diizopropylethylamine
MeOH methanol; and

DCM dichloromethane,

Example 1
(2R}-2-[9-{3-Cyclopropyl- 1 H-pyrazol-3.v]}-6-methy]-9 FH-purin-2-ylamine]-2-{4-
fluoraphenyliethencl

A mixture of (R)-2-[S-amino-4-(S-cyclopropyl-1 H-pytazol-3-ylamino}-6-
methylpyrimidin-2-ylaming]-2-(4-fluorepheny[jethanol (Method 40; 0.3 g, 0.8 mmol) and
formamidine acetate (0.2 g, 1.6 mmol) in FtOH (8 ml} was heated to reflux for 12 hours. The
reaction wag then concentrated, dissolved in DCM (30 ml), and washed with samrated
NzHCOy solution {50 ml). The prganic laver was then dried, filtered, and concentrated, The
resulting solid was purified by column chromatography (DCM : MeOH = 20 : 1) to give the
title compound (0,11 g, 35%). NMR (400 MHz, CD:OD) 8.32 (5, 1H), 7.46-7.43 (m, 2H),
7.06-7.02 (m, 2H), 6.24 (5, 1H), 5.10-5.02 (m, 1H), 3.87-3.75 (m, 2H), 2.61 (s, 3H), 1,99-1.96
{m, 14), 1.10-1.08 (m, 28), 0.80-0.75 {m, 2H), MS: Caled.: 393; Found: [M+H]® 394,

Examples ?=-E

Following a similar procedure to Example 1, the following compounds were
synthesized from & suitable amino-pyrimidine by treatment with formamidine acetate (or
acetamidine hydrochloride for Example 6),

)
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Ex | Compound NMR SM

2 | 9-(5-Cyclopropyl-1H- 0.77 (m, 2H), 1.02 (m, 2H)}, 1.42 {m, 3H), 1.98 | Method
pyrazol-3-yI)-N-[{18)-1- | (m, 1H}, 5.04 (br s, 1H), 6,30 (m, IH), 7.09{m, |41
{4-finarophenyl)ethyl]- | 2H), 7.43 (m, 2H), 7.85 (br s, 1H), 8.38 {5, 1),
9H-purin-2-atming 8.68 (5, 1H), 12.73 (5, 1H)

3 [ (2R)-2-{[9(5- 0.77 (m, 2H}, 1.04 (m, 2K}, 1.99 (m, 1H), 3,63 | Method
Cyclopropyl-1H-pyrazol- | (m, 2H), 4.91 {m, 1H), 6.20 (m, 1H), 7.09 (m, {42
3-y[}-9H-purin-2- 2H), 7.43 {m, 2H)}, 7.60 (br 5, 1H), 8.38 {5, 1H),
yllamino}-2-(4- 268 (s, 1H), 12,73 (s, 1 H)

{lroropheny Dethanol

4 | 9-{5-Cyclopropyl-1H- 0.71 {m, 2H), 0.99 (m, 2H), 1.96 (m, 11), 4.50 | Method
pyrazol-3-y1)}-N-(4- (m, 2H}), 6.34 (m, 1H)}, 7.09 (m, 2H), 739 (m, |43
fluorobenzyl)-9H-purin- | 2H), 7.88 (br s, 1H), 8.39 (s, 1H), 8.70 {x, 1H),
2-anine 12.74 (s, 1H)

5 | 9-(5-Cyclopropyl-1H- 0.75 {m, 2H), 1.02 (m, 2H), 1.42 (m, 3H), 1.98 | Method
pyrazol-3-y[)-N-[(1R)-1- | (m, 1H), 5.04 {br s, 1H}, 6,28 {m, 1H), 7.09 (m, | 44
(4-fluorophenyljethyl]- | 2H), 7.44 (m, 2H), 7.85 (br s, 1H), .37 (s, 1H),
OH-purin-2-amine 8.67 (s, 1H), 12.73 (5, |H)

6 | 9-(5-Cyclopropyl-1H- (CDCL): 0.71 (m, 2H), 0.95 (o, 2H), 1.45 (m, | Method
pyrazol-3-y)-N-[(18)-1- | 3H), 1.86 (m, 1HD, 2.60 (s, 3H), 5.07 (m, 1H), | 41
(4-fluoropheny[jethyl]-8- | 5.80 (br s, 1H), 6.05 (s, 1H), .90 (m, 2H), 7.30
metny-SH-purin-2- {m, ZH), 8.59 (s, 1K), 11.74 (br s, 1)
aming

7 | (2R)-2-(4-Flucrophenyl)- | (400 MHz) 12.68 (s, LH), 8.70 (s, 1H), 8.40 (5, | Method
2-{9-(5-methyl- 15 1H), 7.61 {b, 1H), 7.46 (m, 2H), 7.12 (m, 2H), | 45
pyrazol-3-yI)-9H-purin- | 6.38 (b, 1H), 4.93 (m, ZH), 3.65 (m, 2H), 2.34
2-ylamino)ethanol (s, 3H). MS: Caled.: 35'I3; Found; [M+H]" 354.

8 | N-((S)-1-(4 (400 MHz) 12.57 (s, 1H), 8.70 (s, 1H), 8.39 (s, | Method
FluorophenyDethyD)-9- 1H), 7.92 (b, 1H}, 7.44 (m, 2H), 7.09 (m, 2H), | 46

(5-isopropoxy-1 H-
pyrazol-3-y[}-9H-purin-

2-amine

6.05 (b, 1H), 5.10 (b, TH), 4.53 (m, 1H), 1.46
(d,J=6.8 Hz, 3H), 1.40 and 1,35 (d, /= 6.0

Hz, 6H). MS: Caled.: 381; Found; [M+H]" 382,
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vlamino]-2-{4-fluorophenylethanocl

To a solution of (R)-2-[S-amino-4-(S-cyclopropyl- 1 H-pyrazol-3-ylamino}-6-
methylpyrimidin-2-ylamino]-2-(4-fluorophenyljethanol {Method 40; 0.18g, 0.47 mmol) in
aquenys acetic acid (5%, 3 ml) was added dropwise the agueous solution of NaNQ; (0.032 g,

0.47 mmol, 1 ml Hz0) at 25 °C, The reaction was allowed to stir for an additional 5 minutes,
treated with water (10 mt), and extracted with DCM (3 x 25 ml). The organic layer was
washed with saturated NaHCO4 solution (50 ml), dried, filtered, and concenirated. The
resulting solid was purified by column chromatography (DCM : MeOH = 30 :1) to give the
title compound (0.15 g, 81%). NMR (400 MHz, CI»0D) 7.46-7.42 (m, 2H), 7.06-7.01 (m,
2H), 6.21 (g, 1H), 5.14-5.06 (m, 1H), 3.86-3.79 {m, 2H), 2.74 (s, 3H), 2.03-2.01 (m, 1H),
1.11-1.08 {(m, 2H), 0.83-0.79 (m, 2H}, MS: Calcd.: 394; Found; [M+H]* 395,

Example 10

dlpyrimidin-5-amine

To a solution of {8)-N'-(5-cyclopropyl-LH-pyrazol-3-yD)-Ar-[1-(4-
fluorophenyl)ethyllpyrimidine-2,4,5-triamine (Methed §; 0.04g, 0,1 mmol} in aguecus acetic
acid (5%4, 3 ml) was slowly added an aqueous NalNO: solution (0.008 g, 0.1 mmaol, 1 ml H;0).
The reaction was allowed to stir for an additional 5 mimutes, treated with water {10 ml), and
extracted with DCM (3 x 25 mi}. The combined crganic layer was washed with saturated
NaHCO, solution (50 ml}, dried, filtered, and concenirated. The resulting solid was purified
by column chromatography (DCM : MeOH = 15 ; 1) to give the title compound (0.015 g,
40%). NMR (400 MHz, CDs0D) 9.05 (s, 1H), 7.44-7.41 (m, 2H), 7.03-6.99 {m, 2H), 6.23 (s,
(H), 3.16-5.07 (m, [H}, 2.03-2.00 (in, [H), 1.55 (4, /= 6.8 Hz, 36, 1.11-1.09 (m, ZH), 0.85-
0.80 (m, 2H). M3: Caled.: 364; Found: [M+H]" 365,

A mixture of (§)-ethyl 5-amino-6-(5-cyclopropyl- 1 H-pyrazol-3-ylamino}-2-[ 1-(4-
fluorophenyl)ethylaminolpyrimidine-4-carboxylate (Methed 47; 0.6 g, 1.4 mmol} and
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formarmidine acetate (0,32 g, 3.1 mmol) in EtOH (20 ml) was heated to reflux for 12 hours.
The reaction was then concentrated, and the resulting residue was dissolved in EtQAc (50 ml}
and washed with saturated NaHCO; solution (50 mi). The organic {ayer was dried, filtered,
and concentrated. The resulting solid was purified by column chromatography (DCM @ MeQH
=20 :1) to give the title compound {0,058 g, 8%). NMR (400 MHz, CD;OD) 8.48 (s, 1H),
7.45-7.41 (m, 2H), 7.03-6,99 (m, 2H), 6.25 (5, 1H), 5.12-5.03 (m, 1H), 4.50 (q, /= 7.2 Hz,
2H), 2.00-1.96 (m, 1H), 1.54 (d, /= 7.0 Hz, 3H), 1.44 {1,/ = 7.2 Hz, JH), 1.10-1.08 (m, 2H),
0.81-0.74 (m, 2H). MS: Caled,: 433; Found: [M+H]"* 436.

yl]inethanol

A solution of ethyl 9-(5-cyclopropyl- 1 -pyrazal-3-¥1)-2-[(8)-1-(4-
fluarophenylethylamine)-9 H-porine-6-carboxylate (Bxample 11; 0.0% g, 0.069 mmol} in
THF (3 ml) was cooled to § °C. To which was slowly added lithium aluminium hydnde (1.0
M in THF, 0.076 ml, 1,1 eq.). The reaction mixture was stirred at 0 °C for 30 mitutes, al
which point sodium sulfate decahydrate was added until bubbling stopped. The reaction was
then filtered through a phig of celite, washed with THF {3 x 30 mI), and concentrated. The
resulting residue was purified by column chromatography (DCM : MeOH = 15 : 1) to give the
title compound (0.09 g, 33%). NMR (400 MHz, CDCls) 8.27 (s, 1H), 7.39-7.36 (m, 2H),
7.03-6.98 (m, 2H), 6.32 (s, 1H), 5.65-5.64 (m, 1H), 5.10-5.07 (mn, 1H), 5.03 (s, 2F), 3.87-3.85
(m, 1H), 1.93-1.88 (m, 1H), 1.57 (d, /= 6.8 Hz, 3K, 1.08-1.06 (m, 2H), 0.81-0.77 (m, 2H).
MS; Caled.: 393; Found: [M+HT* 394, |

Blpyridin-3-amine

A mixture of ($}-M-{5-cyclopropyl-1 H-pyrazol-3-yD)-N>-[1-(4-
fluorophenylyethyl]pyridine-2,3,6-triamine (Method 48; 0.240 g, 0.63 mmol) and
formamidine acetate (0.113 g, 1.09 mmol) in EtOH (5 ml) was heated at reflux for 2 hours.
After cooling to 25 °C, the reaction mixture was treated with saturated NaHCO; solution (10
ml} and EtOA< (30 mil). The organic layer was separated, washed with brine (10 ml), and

dried over Nax50q. The solvent was removed under reduced pressure and the residue was
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=34

putified by column chromatography (lexane : EtDAc =1 : 3) to give the title compound as an
off-white solid (0.144 g, 58%). NMR. (400 MHz) 12.57 (3, 1}, 825 (5, 1H), 7.72 (4, /= 38.4
Hz, 1H), 7.41 (m, 2H), 7.32 (d, /= 6.4 Hz, 1H), 7.10 (m 2H), 6.56 (d, /= 8.8 Hz, 1H}), 6.26
{5, 1H), 4.9% {m, 17}, 1.97 (m, 1H), 1.45 {d, /= 6.8 Hz, 3H), 1.04 {m, 2£), 0.78-0.69 (in,
2H). MS: Caled.: 362; Found: [M+H]" 363.

R

le:

=26

Following a similar progedure fo Exampie 13, the following compounds were
synthesized from a suitable amino-pyridine followed by treatment with formamidine acelate,

Ex. | Compound MMERMS | SM

14 | N-{4-Fluorobenzyl}-3- | NMR (406 MHz) 12.5% (s, 1H}, .27 (s, 1H), Method
{5-cyclopropyl-1H- 7.74 (d, ] = 8.4 Hz, 1H), 7.40 (m, 2H), 7.13 (m, 49
pyrazol-3-yI)-3H- 2H), 6.54 (d, I = 8.8 Hz, 1D, 6.36 (3, 11, 4 50
imidazo[4,5- (d,J =56 Hz, 2ED), 195 (m, 1H), 1.50 (m, 2H),

‘ bYpyridin-5-amine 0.68 (g, 2E). MS; Caled.: 348: Found: [M+H]
349,

15 | 2R)-2-[3:(5- (400 MHz) 12.58 (s, 1H), 8.26 (s, 1H), 7.72(d, J | Method
Cyelopropyl-1H- = B8 Hz, 1N, 743 (m, 2H),724 {d, ) =64 Hz, : 50
pyrazol-3-yl)-3H- IH}, 7.09 (m, 2H), 6.62 (d, J = 8.8 Hz, 1H), 6,28
imidazo[4,5- (s, 1H}, 4,91 {m, 1H), 3.64 {+, J= 6.0 Hz, 1H},

| blpyridin-5-ylamino}- | 3.30 (m, 2H), 2.00 (m, TH), 1.06 (m, 2H}, 0.70-
2-(4- 0.80 {m, 2H). MS: Calcd.; 378; Found: [M+H]*
fluerophenyDiethanol | 379

16 | 2-[3-(3-Cyclopropyl- | (400 MHz) 12.49 (5, 1H), 8.20 (s, 1H), 7.71 (d, J | Method
1H-pyrazol-3-y1)-3H- | = 8.8 Hz, 1¥), 7.45 (m, 2H), 7.07 {m, 2H}, 6.75 | 51
imidazo[4,5- (s, LH), 6.71(d, T = 8.8 Hz, 1H), 535 {5, 1H),
bipyridin-5-ylamino]- | 4,86 (¢, J = 5.2 Hz, 2H), 3.98 (m, 4H}, 1,86 (m,
2-(4-fluorophenyl) 1H), 1.00 (m, ZH), 0.60 {im, 2H), MS: Caled.:
propane-1,3-diol l 408; Found; [M-+H{" 409
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Es. | Compound NMR/MS SM

17 | 6-Chioro-3-(3- (400 MHz) 12.65 (s, 1H), 8.36 (5, 1H), 8.05 (5, | Method
cyclopropyl-1H- 1H), 7.46 (m, 2H), 7.10 {m, 2H), 5.80 (d, ] = 6.8 | 52
pyrazol-3-y-N-[(8}- | Hz, 1H), 6.21 (s, 1H}, 5.17 (m, 1H), 1.59 (m,
1-{4-flucraphenyl) 1H), 1.56 (d, J = 7.20 Hz, 3H), 1.06 (m, 2H},
ethyi]-3H- 0,70-0.80 (m, 2H). M&: Caled.: 396; Found:
imidazo[4,5- V+H]* 397,
bipyridin-S-amine

I8 | N-(4-Fluorobenzyl}-6- { (400 MHz) 12.66 (s, 1H), 8.37 (5, IH), 8.06 (5, | Method
chlorp-3-{5- 1H), 7.40 (m, 3H), 7.11 (m, 2H), 6.20 (s, 1H}, 53

$ cyclopropyl-1H- 4.60 (d, J= 6,0 Hz, 1H), 1.94 (m, 1H), 1,01 (m,

pyrazol-3-yl)-3H- 2H}, 6.65 (mn, 2ZH), MS8: Calcd.: 382; Found:
imidazo[4,5- [M+H] 383,
blpyridin-5-amine

19} 2R)-2-[6-Chloro-3- | (400 MHz) 12.64 (s, 1H), 8.38 (s, 1H), 8.09(s, | Method
(5-cyclopropyl-1H- | 1H), 7.44 (m, 2H), 7.12 (m, 2H), 6.65 (d, J = 6.0 | 54
pyrazol-3-y})-3H- Hz, 1H), 6.13 (s, LH), 5.14 (t, ] = 5.6 Hz, 11,
imidazo[4,5- 5.04 (m, 1H), 3.69-3.80 (m, 2H), 1.98 (i, 1H),
blpyridin-5-ylamino]- | 1,06 (m, 2H), 0.70-0.80 (m, 2H). MS: Caled.:
2-{4- 412; Found; [M+H]* 413.
fluorophenyljethangl

20 | (2R)-2-[6-Chloro.3- [ (400 MH2) 12.57 (s, 1H), 8.39 (s, 1H), 8.10 (s, | Method

& (5-methyl-1H- 1H), 7.46 (m, 2H), 7.13 (m, 2H), 6.63 {d, 1=52 | 55

pyrazol-3-y1)}-3H- Hz, 1H), 6.15 (s, 1H), 5.16 {, ] = 5.6 Hz, 1H),
imidazo[4,5- 4.99 (tn, 1H), 3.67-3.79 (m, 2H), 2.31 (s, 3H).

blpyridin-3-ylamino] -
2-(4-fluorophenyl)

ethanol

M$: Caled.: 386; Found: [M-+H]" 387,
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Ex. | Cempound NMR/VS SM

21 | 3-(5-Isopropoxy-1H- | (400 MHz) 12,38 (5, 1H), 8.49 (d, /= 4.0 Hz, Method
pyrazol-3-y)-N-((3)- | 1H), 8.27 (s, 1H}, 7.75 (d, /= 8.8 Hz, 1H). 7.67 |56
1-(pyridin-2-ylethyl)- | (m, 1H), 7.44 (d, /= 6.4 Hz, 1H), 7.36 (4,7 = 7.6
3 H-imidazo[4,5- Hz, 1H), 7.20 {m, 1H), 6.63 (d, /= 8.8 Hz, 1H),
Blovridin-5-amine 6.02 (s, 1H), 5.06 (m, 1), 4.49 (m, 1H), 1.49 (4,

J=6.8 Hz, 3H), 1.40 (d, /= 6.0 Uz, 3H), 1.35 (4,
JS=5.6 Hz, 3H). MS: Caled.; 363; Found;
(M+H]* 364.

22 [ N1 (400 MHz) 12.42 (s, 1H), 8.26 (s, IH), 7.73 (d, 7 | Method
Fluorophenyi)ethyl)- | = 8.8 Hz, 1H), 7.42 {m, 2H}, 736 (&, J= 68 Wz, | 57
3-(3-isopropoxy-1/- | 1H), 7.09 (m 2H), 6.58 (d, J= 8.8 Hz, 1H), 5.99
pyTazol-3-y1-3H- (s, 1H), 5.04 {m, 1H), 4.46 {m, 1ED), 1.46 (d, J=
imidazo[4,5- 6.8 Hz, 3H), 1.40 (d, /= 6.0 Hz, 3H), 1.33 (d, /=
Elpyridin-5-amine 6,0 Hz, 3H), MS: Caled.: 380; Found: [M+HT"

381.

BN {406 MHz) 12.43 (b, 1H), 8.26 (s, 1H), 7.74 (d, J | Method
Fluorophenyl)-2-(3-  { = 8.8 Hz, 1H}, 7.42 (in, 2H), 730 (3, J= 6.8 Hiz, | 58
(5-isopropoxy-1H- TH), 7.10 (m, 2H), 6.64 (d, /= 8.8 Hz, 1H), 6.01
pyrazol-3-y1)3H- {s, YH), 5.00 {t, J = 6.4 Hz, 1H), 4,95 (m, [H),
imidazo[4,5- 3.67 (m, 2H), 1.41 (d, J= 6.0 Hz, 3H), 1.35 (d, J
b]pyridin-5- = 6.0 Hz, 3H). MS; Caled.: 396; Found: [M+H]
}flamino}ﬁ:_thanol 387,

24" [ 6-Chloro-N-((S)-1-(d~ | {400 MIz) 12.53 (s, 1H), 8,39 (5, 1D}, $.08 (s, | Mothod
fluorophenyDethyl)-3- { LI, 7.46 {m, 2D, 7.02 (10, 2H), 6.83 {4, /=72 | 59
(5-isopropoxy-1#4- Hz, 1H), 5.95 {s, 1H), 5.23 (m, 1H}, 4.49 (m,
pyrazol-3-yl)-34- 1H), 1.57 (4, J= 6.8 Hz, 3H), 1.41 and 1.34 (d, J

imidazo[4,5-
b)pyridin-3-amine

= 6.0 Hz, 6H). MS: Caled.: 414; Found; [M+H]*
418,

|
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Ex. | Compound NMR/MS SM

25 | 3-{5-Cyclopropyl-14- | (400 MHz) 12.56 (s, 1H), 8.54 (d, J= 4.8 Hz, Method
pyrazel-3-y)-N-((5)- | 1H), 8.26 (s, 1H), 7.74 (d, = 8.8 Hz, 1H), 7.67 | 60
1-{pyridin-2-yDethyl}- | (m, 1H), 7.43 (d, /= 6.0 Hz, 1H), 7.36 (d, J= 8.0
3H-imidazo[4,5- Hz, 11, 7.20 (m, 1H), 6.62 (d, J = 8.8 Hz, 1H),
blpyridin-S-amine 6.22 (s, 1H), 501 (m, 1H), 1.97 {m, 1H), 1.4% {d,

J=6.8 Hz, 3H), 1.03 {m, 2H), 0.81-0.70 (m, 2H).
M8: Caled.: 345; Found: [M+H]" 346,

6 | (2R)-2-(4- (400 MHz) 12.53 (b, 1H), 8.27 (s, LH), 7.73 (d, ./ | Method
Fluorcphenyl}-2-(3- | = 8.8 Hz, 1H), 7.44 (m, 2H), 7.24 (d, /= 6.8 Hz, |6l
(5-methyl-1H- 1H), 7.13 (m, 2H}, 6.62 (d, J= 8.8 Hz, 1H), 6.34
pyrazol-3-yl)-31H- (s, 1H), 4.96 (t, J = 5.6 Hz, 1H), 491 (m, 1H),
imidazo[4,5- 3.65 {m, 2H), 2.32 (s, 3H). M3: Caled.; 352;
blpyridin-s- Found: [M-HH]" 353,
ylamino)ethanol

Example 27
3-(3-Cyelopropyl-1 H-pyrazol-3-y]
amine

A mixture of (8)-N-(S-cyclopropyl- | H-pyrazol-3-y1)-M-[1-(4-
fluorophenyl)ethylbenzene-1,3 4-triamine {Method 62; 0.395 g. 1.12 mmol) and
formamidine acetate (0.234 g, 2,25 mmol) in EtOH (5 ml) was heated at reflux for 2 hrs. After
cooling to 25 °C, the reaction mixture was treated with saturated sodiwmn bicarbonate solution
(10 mi) and EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml), and
dried over NazS04. The solvent was removed under reduced pressure and the residue was
purified by columm chromatography (EtQOAc) to give the title compound as an off-white solid
{0,205 g, 50%). NMR (400 MHz) 12.65 (s, 1H), 8.17 (s, 1H), 7.43 (m, 2H), 7.33 {d, /= 8.8
Hz, 1H), 7.10 (m, 2H), 6.90 (s, 1H), 6.62 (d, /= 8.8 Hz, 1H), 6.25 {d, f= 6.4 Hz, 1H), 6.08 (s,
1H}), 4.51 (m, 1H), 1.96 (m, 1H), 1.43 (d, /= 6.8 Hz, 3H), 1.02 (1, 2H), 0.76 {m, 2H). MS:
Caled.: 361; Found: [M+H]" 362.
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Examples 28-32
Following a similar procedure to Example 27, the following compounds were
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-35-

synthesized from a suitable aminobenzene by treatment with formamidine acetate.

{(5)-1-(pyridin-2-
yDethyl)-34-
benzo[d]imidazol-5-

amine

[H}, 7.35(d, J= 88 Hz, 111), 7.21 (m, [H), 6.91
(s, 1H), 6.64 (4, /= 7.6 Hz, 1H), 6.34 (d, /= 6.8
Hz, 1H), 6.10(d, /= 1.6 Hz, 1H), 4,53 (m, 1H),
1.96 (m, 1H), 1.47 (d, /= 6.8 Hz, 3H), 1.03 (m,
2H), 0.76 {m, 2H). MS: Calcd.: 344; Found:
[M+H]* 345.

Ex. | Compound NMR/MS SM

28 | (2R}-2-[3-(5- (400 MHz=) 12,65 (s, 1H), 8.18 (s, 1H), 7.44 (m, Method
Cyclopropyl-1H- 2H), 7.34 (d. T~ 8.8 Hz, 1H), .11 (m, 2H), 6.92 63
pyrazol-3-yI}-3H- (3, 1H}, 6.65 {d, J = 8.8 Hz, 1H), 6.08 {5, 1H), 6.07
benzo[d]imidazel-5- { (d, J=5.6 Hz, 1H), 4.95 (t, ] = 5.6 Hz, 1H), 4.40
ylamino]-2-(4- {m, 1H), 3.61 (t, Y = 5.6 Hz, 2H), 1.95 {ra, 1ED,
fluorophenyl)ethanol | 1,01 {m, 2H), .76 (m, 2H). MS: Caled,; 377;

Found: [M+H]" 378.

29 | N-{4-Fluorobenzyl)- | (400 MHz) 12.66 (s, LH), 8.21 (s, 1H0), 7.42 (m, | Method
3«(5-cycloptopyl- | ZH), 7.38 (d, T=8.8 Hz, 1H), 7.12 (m, 2H), 7.04 | 64
1H-pyrazol-3-yl)- | (s, 1H), 6.66 (d, T= 8.8 Hz, 1H), 6,32 (t, J = 6.0
3H- Hz, 1H}, 6.20 (5, 1H), 4.28 (d, ] = 4.8 Hz, 2H),
benzo[d]imidazol-5- | 1,96 (m, 1H), 0.99 {m, 2H), 0.75 {m, 2H), MS:
amine Caicd.: 347; Found: {M+H]" 348,

30 | N-[(8)-1-(4- (400 MHz) 12.45 (s, IH}, 8.18 (5, 1H), 7.42 {m, Mathind
Fiuorophenyl)ethyl]- | 2H), 7.34 (d, I = 8.4 Hz, 1H), 7.09 (m, 2H}, 6,93 65
3-(5-1sopropoxy-1H- | (s, 1H), 6,63 {d, T=84 Hz, 1H), 6,27 {d, ) =6.4
pyrazol-3-yI)-3H- Hz, 1H), 5.88 (5, 1H},4.50 (m, 2H}, 1.43 (4,1 =
benzo[dJimidazol-5- | 6.8 He, 3H), 1.36 (m, 6H). MS: Caled.; 379;

ArrOnE Found: [M+H]" 385,

3l 3-(5-Cyclopropyl- (400 MHz) 12.68 (s, 1H), 8.52 (d, /= 4.4 Hz, 1H), | Method

VH-pyrazol-3-yI)-A- | 8.18 (s, 1H}, 7.69 (m, 1H), 7.40 (d, J=7.6 Hz, 67
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Ex. | Compound NMRMS M
el
32| (@R)-2-(4- (400 MHz) 12.61 (s, 1H), 8.22 (s, 1H}, 7.44 (m, Methad
Fluoropheny[)-2<(3- | 2H), 7.35{d, /= 8.8 Hz, 1H), 7.12 (m. 2H), 6.98 68
(5-methyl-| H- (s, IH), 6.64 (d, /= 8.4 Hz, 1H), 6.19 (s, 1H), 6.11

pyrazol-3-yl3f- (d,J=6QHe, THL 4964, J=501, 1), 440
benzo[djimidazol-5- | (m, IH}, 3.61 (t, /= 5.6 Hz, 2H), 2.30 (3, 3H). M&:
ylamine)ethanol Caled.: 351; Found: [M+H]" 352,

benzold]imidazgl-5- nitrile

A wixture of (§)-S-amino-4-{ 5 -cyclopropy)-1 H-pyrazoi-3-ylamino)-2-[ 1-(4-
fluorophenylethylamine]benzenitrile (Method 69; 3.85 g, 10.2 mmol} and formamidine
acetate (2.13 g, 20.5 mmol) in EtOH (50 ml) was heated ai reflux for 2 hra. After cooling, the
eaction mixture was treated with saturated sodium bicarbonate solution (10 mil) snd EtQrAc
(30 ml). The organic layer was separated, washed with brine (10 ml), snd dried over Mea80,.
The solvent was removed under reduced pressure and the residug was purified by column
chromatography (EtO:Ac : MeOH = 30 : 1) fo give the title compound as an off-white solid
(3.23 g, 82%). NMR_ (400 MHz)} 12.79 (s, 1H), 8.4 {s, 11, 7.95 (5, 1H), 7.53 (m, ZH), 7.14
(m, 2H), 7.01 (s, 1H), 6.10 (s, 1H), 6.09 {d, /= 7.6 Hz, 1H), 4.63 (m, 1H), 1.97 (m, 1H), 1.55
(d, J= 6.8 Hz, 3HD, 1.03 (in, 2H), 0.76 (mn, 2H). MS: Caled.: 386; Found: [M+H]* 387,

benzo]dlimidazol-S-carboxamid

1-(3-Cyclopropyl- 1 H-pyrazol-3-¢1)-6-{(5)- 1 (&-Auoropheryethylamine}-1 H-
benzo[limidazol-5-carbonitrile (Example 33; 0.30 g, 0.77 mmeol) was dissolved in MeOH
(10 ml), foliowed by addition of 25% aqueous KOH solution (0,87 mi, 3.88 mol) and 15
draps of 30% H02 solution. The reaction was heated at 75 °C for 48 hours, Afier cooling, the
reaction was diluted with H2O (5 ml}. The resulied solid wes collected by filtvation and dyied
under vacuum to give the title compound (0.137 g, 44%) as a white solid, NMR (400 MHz)

1270 (s, 1H), 8.66 (d, /= 4.8 Hz, 1H), 8.30 (s, 1H), 8.06 (s, 1H), 8.03 {br, {H), 7.42 (m, 2H),
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7.24 (br, 1H), 7,13 (m, 1H), 6.80 (s, 1H), 6.00 (5, 1H), 4.57 (m, 1H), 1.95 (m, 1H), 1.47 (4,7
= 6.0 Hz, 3H), 1.02 {m, 2H), 0.74 (m, 2H). MS: Calcd.; 404; Found: [M+H]" 405.

Example 35
Following a similar procedure to Example 33, the following compounds were
synthesized from a suitable aminobenzene by treatment with formamidine acetate.

Ex. | Compound NMR/MS SM

35 | 1-(3-Cyclopropyl-1H- | (400 MHz} 12.77 (s, 1H), 8.45 (s, 1H), 7.99 (5, [ Method
pyrazol-3-y1)-0-[(R)-1- | 1H), 7.49 (m, 2F), 7.15 (m, 2H), 6,95 (5, 1H), Eit
(4-fluorophenyl)-2- 6.06 (s, 1H), 5.95{d, J=4.8 Hz, 1H}, 5.32 (t,]
hydroxyethylamino]- =4.8 Hz, 1H), 3.79 (m. 1H), 3.76 (m, 1H), 3.65
1H-benzo[d]imidazole- | (m, 1H), 1.97 {m, 1H), 1.03 (m, 2H), 0.74 (m,
S-catbonitrile 2H). MS: Caled.: 402; Found: [M-+H]" 403,

nzaidlimidazcl-5-amine
A mixture of (S}-N'-(5-cyclopropyl-1 H-pyrazol-3-y1)-2-fluoro-N -[ 1-(4-

fluorophenylethyilbenzene-1,3,4-triamine (Method 71; 0.370 g, 1.00 mmel) and
formamidine acetate (0.209 g, 2,00 mmol) in BEOH {10 m]) was heated gt reflux for 1 hour.
After coaling, the reaction mivturs was tregited with saturated sodium bicarbonate sclution (5
ml) and BtOAe (15 mi). The organic layer was separated, washed with brine (3 ml), and dried
over Na;8Oy. The solvent waz removed under reduced pressure and the residus was purified
by column chromatography (hexane : EtQAc=1: 1} to give the title compound as an off-
white solid (0.125 g, 33%). NMR (400 MHz2) 12.79 (8, 1H), 8.08 (s, 1H), 7.45 (mn, 2H), 7.20
d, /=84 Hz, 1H), 7.09 (1, /= 8.8 Hz, 2H), 6.60 (t, /= 8.2 Hz, 1H), 6.19 (s, 1H), 5.68 (d, J=
1.2 Hz, 1H), 4.65 (m, 1H), 1.98 (m, 18), 1.47 (J, J = 6.8 Hz, 3H), 1.01 (m, 2H), 0.77 (m, 2H),
MS: Caled.: 379; Found: [M+H]" 380. '

Example 37
Following a similar procedure to Example 36, the following compound was
synthesized from & suitable aminobenzene by treatment with formamidine acetate,
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Ex. | Compound NMR/AMS SM

37 | {(ZR)-2-[3-(3~ (400 MHz} 12,78 (s, 1H}, 8.09 (s, 1H), 7.44 (m, 2H), | Method
Cyclopropyl-1H- 7.20{d, J=8.8 Hz, 1H}, 712 {4, ] = 9.0 Hz, 2H}, 72
pyrazol-3-y1)-4- 6.51 (t, F= 8.2 Hz, 1H), 6.21 (s, 1H), 5.50 (d, J = 4.4
fluoro-3H- Hz, 1H), 5.07 (t, J = 5.8 Hz, 1H), 4.51 (g, T = 6.0 Hz,
benzo[d)imidazal-5- | 1H), 3.58-3,70 (m, 2H), 1.98 (m, 15), 1.00 (m, 2H),
ylamina]-2-(4- 0.77 {m, 2H). MS: Caled.: 395; Found: [M+H]" 396,
fluorophenyljethanoi

benzo[d]imidazol-5-gmige

A mixture of (S)-¥'-(5-cyelopropyl-1H-pyrazol-3-y1)-6-fluoro-N-[1-(4-
fluorophenyethyl]benzene-1,3, 4-triamine (Method 73: 0.302 g. 0.816 mmol) and
formarnidine acetate (0.170 g, 1.63 mmol) in EtOH (10 ml) was heated at reflux for 1 hr,

After cooling, the reaction mixture was treated with saturated sodium bicarbonate solution (3
ml) and EtOAc (15 ml). The organic layer was separated, washed with brine (3 ml), and drled
over NazS0y, The solvent was removed under reduced pressure and the residue was purified
by column chromatography (hexane ; EtQAc = 1 1 1) to give the title compound as an off-
white solid (0.170 g, 55%). NMR (400 MHz) 12,69 (s, 1H), 8.27 (s, 1£1), 7.47 (m, 25), 7.39
{d, J=12.0Hz, 1H), 7.12 {t, S = 9.0 Hz, 2H), 6.96 (d, J = 8.0 Hz, 1H), 6.07 (s, 15}, 5.90 {d, J
= 4.8 Hz, 1H), 4.56 {(m, 1H), 1.96 (m, 1H), 1.51 (d, J = 6.8 Hz, 3H), 1.02 (m, 2H), 0.76 (m,
2H). MS: Caled.: 379; Found: [M+H]* 380,

Example
Following a similar procedure to Example 38, the following compounds were
synthesized from a snitable aminobenzens by treatment with formamidine acetate.
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Ex. | Cempound NMR/MS SM
39 (2R)-2-{3-(5- {400 MHz} 12.69 (s, 1H), 8.29 (s, 1H), 7.47 (m, | Method
Cyclopropyl-1H- 3H), 7.14 (. T=8.8 Hz, 2H}, 6.93 (4,1 =80 |74

pyrazol-3-yD)-6-fluoro- | Hz, 1H), 6.03 (s, 1H), 5.70 (br, 1H), 5.18(t, T =
3H-benzo[d]imidazol- | 5.8 Hz, 1H), 4.45 (m, 1H), 3.52-3.73 (m, ZH),
5-ylamino]-2-(4= 1,85 (m, 1H), 1.02 {m, 2H), (.74 (m, 2H). MS:
fluorophenylethanol | Caled.: 395; Found: [M+H]" 396,

Example 44

clpyridin-6-atmine

A mixture of [JS')-N‘-(S-c}rclopmpy[-lH-pyrazol-B-}rl]-hﬂ-{l{él-
fluorophenylethyDpyridine-2,4,3-triamine (Method 88, 0.15 g, 0.43 mmol) and formamidine
acetate (0,089 g, 0.85 mmol) in EtOH {5 ml) was heated at reflux for 2 hours. After cooling to
25 *C, the reaction mixture was treated with saturated NaHCOQj solution (10 ml) and EtOAc
(30 ml). The organic layer wes separated, washed with brine (10 ml), and dried over sodinm

sulfate. The solvent was removed under reduced pressure and the residue was purified by

column chromatography (EtOAc-MeOH = 40 : 1) to give the title compound s an off-white
solid (0.092 g, 60%). "H NMR (400 MHz) 12.75 (s, 1), 8.39 (s, 14}, 8.33 (s, 1H), 7.42 (m,
2H)}, 7.08 (m, 2H), 6.90 (s, 1H), 6.89 (d, /= 2.8 Hz, 1H), 6.26 (d, /= 1.6 Hz, 1H), 5.00 (m,
1H), 1.96 {m, 1H), 1.42 (d, /= 6.8 Hz, 3H), 1.02 (m, 2H), .76 {m, 2H). MS: Caled.: 362;
Found: [M+H]" 363.

Example 41

fluo ltethanol

A mixture of (R)-2-(5-amino-4-(5-cyclopropyl- 1 H-pyrazol-3-ylamino)ypyridin-2-
ylamino)}-2-(4-fluorophenyl)ethanol (Method 93, 0.14 g, (.38 mmol) and formamidine acetate
{0.079 g, 0.76 mmol} in EtOH (5 ml) was heated at reflux for 2 hours, After cooling to 25 °C,
the reaction mixiure was treated with saturated NaHCO; solution (10 ml) and EtOA¢ (30 mb.
The organic layer was separated, washed with brine (10 ml), and dried over sodium sulfate.
The solvent was removed under reduced pressure and the residue was purified by column
chromatography (ErOAc-MeCOH =20 : 1) to give the fitle compeund as an off-white solid
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(0.22 g, 32%). 'H NMR (400 MHz) 12.76 (s, 1H), 8.40 (s, 1H), 8.34 (s, 1H), 7.43 {m, 2H),
7.10 (m, 2H), 6.92 (s, 1H), 6.72.(d, J= 7.2 Hz, 1H), 6.25 (s, 1H}, 4.92 {tm, ZH), 3.62 (m, 2H),
1.97 {m, LH), 1.02 {mn, 2H}, 0.77 (m, 2H). MS: Caled.: 378; Found: [M+H]" 379.

Example 42
6-(Aminomethyl}-3-(5-cveloprony]l-1 Hpvrazol-3-v-N 1-f4-faorophenylethy -3 H-

To 1«(5-cyclopropyl- LH-pyrazol-3-y1)-6-((5)-1-(4-flucrophenyljethylaming - 1 H-
benzo[d)imidazol-5-carbonitrile (Example 33, 1.25 g, 3.2 mmol) and 16% palladium on
carbon (0.69 g, 0.65 mmol} in MeQH (40 ml) was added 15 drops of cone. HCL. The reaction
was charged 435 psi hydrogen and shook for 30 hours. The solvent was removed, The residue
was dissolved in EtOAc (200 ml), washed with saturated sodium bicarbonate (50 mi) and
dried over sodium suifate. After temoval of solvent, the residue was purified by reverse-phase
column chromatography (3-50% CH:CN in 03 to give the title cornpound as an off-white
solid (0.81 g, 61%). 'H NMR (400 MHz) 12.65 (s, 1HD), 8.15 (s, 1H), 7.46 (m, 2H), 7.36 (s,
1H), 7.11 {m, 2H}, 6,91 (d, J= 5.6 Hz, 1H), 6.74 (s, 1H), 5.94 (s, 1H), 4.54 (m, 1H), 3.92 (s,
2H), 2.07-1.91 (m, 3H}, 1.48 (4, /= 6.4 Hg, 3H), 1.01 (m, 2H), 0,72 (m, 2H). MS; Caled.:
390; Found: [M+H]* 391,

Example 42 _
N-{(1-(5-Cvelopropyl-1 H-pyrazol-3-v1)-6-((5)- 1 -{4-fluprophenyijethylamine}- 1 H-
benzo[dlimidazol-5-yI !

A rounid bottom flask was charged with 6-(aminomethyl)-3-(5-cyclopropyl-15-
pytazol-3-y1)-N-((S)-1-(4-fluorophenyethyl)-3 H-benzo[ ] imidazol-5-amine (Example 42;
0.10 g, 0.236 mmol) and acetic acid loaded TFP resin (1.0 mmol/g loading, 0.256 g, 0,256
mmol) in mixture of THF-DCM (1 : 1, 3 ml) at § °C, The resulting solution wag stirred

vigorously at 0 °C for I hour and filtered through a Jones fube. The resulting resin was
washed with a THF-DCM solution (1 : 1, 3 x 5 ml ), After removal of selvent, the residus
was purified by column chromatography (EtQAc-MeQH = 20 ; [)to give the title compound
as an off-white solid (0.083 g, 75%). 'H NMR (400 MHZ) 12.67 (s, 1H), 8.50 {m, 1H), 8.18
(s, 1H}, 7.39 (m, 3K}, 7.11 (m, 2H)}, 6.73 (s, 1H), 6,05 (d, /= 6.0 Hz, 1H), 5.96 (3, 1H), 4.53
(tn, 1H), 4.42 (m, 1H), 4.31 {m, 1H), 1.93 (m, 1H}, 1.93 (s, 3h), 1.47 (d, /= 6.4 Hz, 3H), 1.02
{m, 2H}, ©.76 (m, 2H). MS8: Caled.: 432; Found: [M+H]" 433,
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The mixture of (8)-2-amine-3-(5-cyclopropyl-1 H-pyrazol-3-ylamino)-5-(1-(4-
flucrophenyl)ethylamino)benzonitrile (Method 96, 3.95 g, 10 mmol) and formamidine acetate
(2.2 g, 21 mmol) in EtQH (50 mal) was heated at reflux for 36 hours. Afier cooling, the
reaction mixture wes treated with saturated sodium bicarbonate solution {30 ml) and EtOAe
(80 ml), The organic layer was separated, washed with brine (30 b}, and dried over sodium
sulfate. The solvent was removed under reduced pressure and the residue was purified by
coluran chromatography (BiDAc) to give the title compound as an off-white solid {1.05 g,
26%). "H NMR (400 MHz) 12.80 (s, 1H), 8.45 (s, 1F]), 7.43 (m, 2H), 7.31 (d, J=2.0 Hz, 1H),
7.12 {m, 2H), 7.00 (d, /= 2.0 Hz, 1H), 6.75 (4, /= 6.8 Hz, 1H), 6.22 (4, J = 2.0 Hz, 1H), 4.58
(m, 1H}, 1.97 (m, |H), 1.44 {d, /= 6.4 Hz, 3H), 1.03 (m, 2H), 0.75 (m, 2H), M8: Caled.; 336,
Found: IM+H]* 387.

Example 45
1-{3-Cyelopropy)- | H-pyragol-3-y1-6-{(5)-1 {4-AuorophanyDethylemine)-1H-
imi I-4-carboxamide

The mixture of (8)-2-amine-3-(5-cycloptopyl- | H-pyrazol-3-ylamino}-5-(1-(4-
Rugrophenylethylatina}tbenzamide (Method 160, 3.95 g, 10 mmol} and formamidine acetate
(2.2 g, 21 mmol) in EtOH (5¢ ml) was heated at reflux for 36 hours, Afier coaling, the
reaction mixture was treated with saturated sodium bicarbonate solution {30 ml1) and EtOAc
(80 ml}. The organiv layer was separated, washed with brine (30 ml}, and dried over sodium
sulfate. The solvent was removed under teduced pressure and the residue was purified by
column chromatography (EtOAc—MeOH = 30 : 1} to pive the title compound a5 an off-white
solid (0.45 g, 11%). "H NMR (400 MHz} 12.79 (s, 1H), 9.00 (d, /= 2.8 Hz, 1H), 8.42 (5, 1HD,
7.67 (d, J=2.8 Hz, 1H), 7.43 (m, 2H), 7.38 (d, /= 2.0 Hz, 13), 7.09 (m, 3H), 6.59 {d, J = 6.4
Hz, 1H), 6.16 (d, J= 1.6 Hz, 1H), 4.54 (1, 1H), 1.97 (m, 1H), 1.43 (d, 7= 6.4 Hz, 3H}, 1.02
(tn, 2H), 0.76 {mn, 2H). MS: Caled.: 404; Found: [M+H]" 405.
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ben imidarol-5-amigs
(S}-H-(5-Cyclopropyl-1H-pyrazol-3-y1)-2,6-difluoro-N-(1-{(4-fluorophenyi)ethy!)

benzene-1,3 4-griamine (Mathod 101, 0278 g, 0.718 mmol) and formamidine acetate {0.149

g, 1.44 mmol) in EtOH (10 ml) was heated at reflux for [ hour, Samrated sodium bicarbonate

solution (5 ml} and EtQAc (15 ml) were added. The organic layer was separated, washed with
brine (3 ml) and dried over sodinm sulfate. The solvent was removed under Tetaced pressure
and the residue was purified by chromatography (Hex— EtOAc = | : 1) to give the title
compound as off white solid {©.120 g, 42%). "HNMR (400 MHz=) 12.83 {3, 1H}, 8.20 {5, 1H),
7.36 (m, 2H), 7,31 (d, ~11.2 Ha, 11D, 7.06 (1, J<3.8 Hz, 2H), 6.15 (5, 11D, 5.15 (4, J~10.4
Hg, 1H}, 4.67 (m, 1H), 1.98 (m, 1H), 1,46 (d, /=6.8 Hz, 3H), 100 {m, 2H), 0,76 (m, 2H). MS§:
Calcd.: 397; Found: [M+H]* 398.

4-fluorophenyl ol
(R}-2-(4-Amino-3-(5-2yclopropyl- L H-pyrazol-3-ylamino}-2,6-diflucrophenylaming)-
2~{4-fluorophenyl)ethanol (Method 104, 0.230 g, 0.57 mmol) and formamidine acetate (0,119
g, 1.14 mmal} in EtOH (10 ml) was heated at reflux for 1 hour. Saturated sodiven bicarbonate
solution (5 mi) and EtOAc (15 ml) were added. The organic layer was separated, washed with

brine (3 ml} and dtied over sodium sulfate. The solvent was removed under reduced pressure

and the residue was purified by chrometography (Hex— EtQ4c = 1 - 1) to give the title
compound as off white solid (0.070 g, 30%). "H NMR (400 MHz} 12.83 (s, 1H), 8.20 (s, 1H),
7.34 (m, 3H), 7.07 {1, /=8.8 Hz, 2H), 6.14 (5, 1H), 5.14 (d, J=9.6 Hz, 1H), 4.97 {t, J= 5.6 Hz,
1H), 4.62 {m, [H), 3.64-3.74 (m, 2H), 1.97 (m, 1ED, 1.00 (m, 2}, 0,76 (m, ZH), MS: Caled;
413; Found; [M+H]* 414,

A mixture of 6-chloro-N-(3-cyclopropyl- | H-pyrazol-3-yl}-3-vitrapyridin-2 -amine
(Method 77, 70 mg, 0.25 mmol), piperonylamine (54 mg, 0.36 mmol), saturated NaHCO; (0.5
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ml}, and anhydrous 1,4-dioxane (0.5 ml) was heated at 100 °C for 3 hours. The reaction was

allowed to cocl to room temperature, and the solvents wete evaporated in u Genevae. The

resulfing residue was treated with zine dust (195 mg, 2.98 mmol} , formic acid (140 L, 3.71
mmol), and 1,d-dioxane (0.5 ml), and the resulting mixture was reheated to 100 °C, After 4

hours of heating, the reaction was allowed to cool and the volatile components were

evaporated using a Genevac. The concentrated reaction mixture was treated with MeGH (1
rl), DCM (1 1nl), and NapCOs (125 mg). This mixture was allowed to stir at room
temperature for 45 minutes, at which point the entire mixture was loaded on top of a short

column of silica gel (~3 om long x 1.5 em diameter). The column was flushed with MeOH

(~15 ml), and the eluent was concentrated in a Genevac. The title compound was obtained
from the residue by crystallization from CHClyMe(QH (7.2 mg). 'H NMR (400 MHz) 0.65 -
0.76 (m, 2 H), 0.9 (m, 2 H), 1.96 (m, 1 ), 4.4% (m, 2 H), 5.94 (s, 2 H), 6.45 (s, 1 H), 6.52
(m, 1 H), 6.75 (m, 1 H), 6.83 (m, 1 H), 6.92 (m, 1 H), 7.35 (m, 1 ), 7.71 (m, 2 H), 8.27 (s, 1
H}, 12.60 (s, 1 H). MS: Caled.: 374; Found: [M+H]" 375.

Examples 43-54

Following & similar procedure to Example 48, the following compounds were

synthesized from a suitable pyridine.

Ex [ Compound NMR/MS SM

49 | 3-(5-Cyclopropyl- 'HNMR (400 MHz) 0.61 - 0.71 (m, 2 H) 0.96 Method
1H-pyrazol-3-y[)-N- | (m,2 H) 1.91 (m, 1 H)4.61 (m, 2H) 6.32 (s, L H) | 77
[3- 6.57 (m, | H) 7.48 - 7.60 (m, 2 H) 7.67 (m, | H)
(trifluoromethylybenz | 7.71 (m, 1 H) 7.76 (m, | H)} 8.28 (g, 1 H} 12.59 (s,
y1j-3H-imidazo4,5- | 1 H). MS; Caled.: 398; Found: [M=H]" 399,
blpyridin-5-amine

50 | 3-(5-Cyclopropyl- 'H NMR (400 MHz} 0,65 (m, 2 H) 0.94 - 1.04 Method
1H-pyrazol-3-y[}-N- | (m, 2 H) 1,92 (m, 1 H)4.48 (m, 2 H) 629 (s, L H) | 77
(3,4-diftuorobenzyl)- | 6.55 (m, 1 H) 7.19 (m, 1 [1) 7.33 - 7.40 {m, 1 H)
3H-imidazo[4,5- 7.46 (m, T H) 7,75 (m, 1 H} 8.27 (s, 1 H) 12.60 (3,
blpyridin-5-amine 1 H). MS: Caled.: 366; Found: [M+H]" 367,
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Ex Compound NMR/MS SM

51 | 3-(5-Cyclopropyl- 'H NMR (400 MHz) 0.75 (m, 2 H} 0.92 {m, 3 H) | Method
1H-pyrazol-3-y1}-N- | 1,06 (m, 2 E) 1.72 (m, 1 H) 1.84 (m, 1 H) 1.92- | 77
((18)-1- 2.03 (m, | H}4.74 (m, 1 H) 6.34 (s, 1 H) 6.58 (m,
phenylpropyl}-3H- 1 H) 718 (m, 2 H) 7.24 - 7.33 {m, 3 H) 7.34 -
imidazo[4,5- 741 (m, 12 H) 7.69 (m, 1 H) §.24 (s, 1 H, 12.60
blpyridin-3-amine | {5, IH). MS;: Caled.: 358; Found: [M-+H]* 359.

52 3-{5-Cyciopropyl- "H NMR. (400 MHz) 0.61 - 0.69 {m, 2 H) 0.84 - Method
1H-pyrozal-3-y11-N- | 0,94 (m, 2 1 1.9 (m, 1 ) 3.00 {m, 2 H) 3.60 (5, | 77
[2-(1H-indol-3- 2H) 6,48 (m, ] H} 6.64 (s, 1 H) 6.94 (m, 1 H)
yhethyl]-3H- F05{m, 1 H)7.18 (3, 1 ) 7.33 (m, I H} 7.53 {m,
imidazo[4,5- TH)7.70(m, 1 H) 8225, 1 H) 10.82 (s, 1 H)
b]pyridin-S-amine 12,60 (s, 1 H). MS: Caled,: 383; Found: [M+H]"

384,

53 | 3-{5-Cyclopropyl- "HNMR (400 MHz) 0.73 (m, 2 H) 0.92 - 1.02 Method
1H-pyrazol-3-y1)-N- | (m, 2 H) 1,97 (m, 1 H}3.02- 3.11 (m, 2H) 3.62 - | 77
{2-pyridin-2-ylethyl)- | 3.72 (m, 2 H) 6,47 (m, 1 H} 6.70 (s, 1 H) 6.94 -
3H-imidazo[4,5- 7.03 (m, | H) 7.22 (m, 1 H) 7.29 (m, 1 H) 7.67 -
blpyridin-5-araine | 7.77 (m, 2 H) 8.31 (s, 1 H) 8.53 (m, 1 H) 12.64 (s,

1 H). MS: Caled.; 345; Found: [M-+H]* 346,

54 2-{[3-(5- "H NMR (400 MHz) 0.77 {m, 2 H) 0,94 (d, J=6.8 | Method
Cyciopropyl-1H- Hz, 34 H) 1.03 (m, 2 H) 1.98 « 2.09 (m, 1 H)4.20 | 77
pyrazol-3-y1)-3H- {rz, 1 ) 4.89 - 4,99 (m, 1 H) 5.30 {m, 1 H} 4.57
imidazo[4,5- (m, 1 H} 6.62 (s, 1 H) 6,77 (m, 1 H) 7.21 (m, 2 H)
b]pyridin.s- 7.33 {m, 2 H) 7.38 - 7.47 (m, L H} 7.72 (m, 1 H)
yl]amino}-1- 8.25(s, 1 H} 12.69 {5, 1 H), MS: Caled.: 374;

phenylpropan-1-ol

Found: [M+H]" 375.
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Preparation of starting materials:

g l

A solution of 2-chloro-N-(5-cyclopropyl-1H-pyrazol-3-y1)-§-methyl-5-nitropyrimidin-

4-amine (Method 75; 1.0 g, 3.4 mmol), DIEA (0.57 g, 4.4 mmol), and (R)-2-amino-2-(4-
flucrophenyl)ethanol (0,58 g, 3.7 mmol) in »-BuOH (15 1nl) was heated to 60 °C for 2 hours.
The reaction was then cooled to 25 °C, concentrated, and treated with hexane. The resulting
solid was collected by filration to give the title compound (1.3 g, 939%%), MS: Caled.: 413,
Found: [M+H]" 414,

Methud; -7

Following a similar procedure to Method 1, the following compounds were

synthesized from 2-chlore-N-(5-cyclopropyl-14-pyrazol-3-yl)-S-nitropyrimidin-4-amine

{Method 76) or 2-chloro-N-(5-isopropoxy-1H-pyrazol-3-y1)-5-nitropyrimidin-4-amine

{Method 87} and the appropriate amine.

3-nitropyrimidin-2-
¥1}aming)-2-(4-
fluorophenylethanol

8.97 (s, 1H), 10,40 (3, 1HD, 12.36 (br
3, 1H). MS: Caled,: 399; Found;
[M+H] 400,20

Meth | Produet NMR/MS Amine

2 N*-(5-Cyclopropyl- | 8.62 (m, 2H}, 0.95 (m, 2H), 1.49 (m, | [{15)-1-(4-
1H-pyrazol-3-yl)-N*- | 3H), 1.90 (m, 1H), 5.12 (m, 1H), 6.13 | fluorophenyl)
tis-1-4- {8, 1H). 7.13 (m, 2H), 7.37 {m, ZH}, ethylJamine
fluerophenyl) ethyl)- | 8.97 (s, 1H), 10,40 (s, 1H). MS:
S-nitro pyrimidine- | Caled,: 383; Found: [M+H]' 384.17
Z.4-diamine

3 (2R)-2-({4-[(5- 0.68 (m, 2H), 0.98 (m, 2H}, 1.93 (m, | (2R)-2-amino-2-
Cyclopropyi-1H- 3IH), 3.67 (m, 2H), 5.02 (m, IH), 6.20 | (4-fluore
pyrazol-3-yDamino]- | (s, 1H), 7.19 (m, 2H), 7.37 (m, 2H),

phenyDethanol
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Meth | Product NMRE/MS Amine
4 N*-(5-Cyclopropyl- | (.68 (m, 2H), 0.80 (m, 2H), 1.75 (m, | (4-fluoro
1H-pyrazol-3.-y1}-N%- | 3H), 4.51 (m, 2H), 6.05 (s, tHD, 7.09 | benzyllamioe
(4-flucrobenzyl)-3- | (m, 2H), 7.30 (m, 2H), 8.97 (s, 1 H),
nitropyrimidine-2,4- | 10,40 (s, 1H), MS; Calcd.: 369;
diamine Found: [M+H]" 370,16
5 N°-(5-Cyclopropyl- | 0.63 (m, 2H), 0.95 (1, 2H), 149 (m, | [(1R)-1-(4-
1H-pyrazol-3-y1)-N’- | 3H), 1.90 (m, 1H), 5.11 (m, [H), 6.14 | fluorophenyl)
[(1R)-1-(4- (s, 1HD, 7.15 (m, 2H), 7.37 (m, 2f1), | ethyl)amine
fluorophenyi) ethyl]- | 8.97 (s, 1H), 10.40 (s, 1H). MS:
5-nitro pyrimidine- | Caled.: 383; Found: [M+H]" 384.23
2, 4-digmine
6 (R)-2-(4- MS; Caled.: 373; Found: [M+H]" 374 | (R)-2-amino-2-(4-
Fluorophenyl)-2-(4- Tluerophenyletha
(3-methyl-15- ol
pyrazol-3-ylamine)-
S-nitropyrimidin-2-
ylaminoethanol
7 (S)-N"-(1-{4- (400 MHz) 12.23, 11,99 and 11.69 {5, | ($)-1-(4-fluoro-
Fluorophenylyethyl)- | [H), 10.52, 10,48 and 10.37 (s, 1H), phenyl-
N'-(5-isopropoxy- 2.15 and 9.§T {d, /= 7.2 Hz, 1H), 8.99 | ethylamine
1H-pyrazol-3-yI}-5- | (s, 1H), 7.45-7.31 (m, 2H), 7.20-7.08
nitropyrimidin-2,4- (m, 2H), 5.99, 5.85 and 5.77 (s, 1H},
diamine 5.28, 9.18 and 5.08 (m, 1H), 4.70,
4.63 and 4,32 {m, 1H), 1.50 (d, /= 4.8
Hz, 3H), 1.34-1.23 (m, 6H). MS:
Calcd.: 401; Found: [M=H]" 402,
Meihod 3

()-W'-(5-Cyclopropyl-1H-pyrazol-3-y1)-N-[1 -(4-flucraphenylethyl]pyrimidine-2.4.5-

raming

To a suspension of ($)-N*-(5-cyclopropyl-1H-pyrazol-3-y1)-M-[1-(4-
{fluorophenyljethyi]-5-nitropyrimidine-2,4-diamine {Method 9; 0.8 g, 2.0 munol) and zine dust
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(0.7 2, 10.0 mmol) in MeOH : THF (1 : 1, 50 m) was slowly added saturated NH4Cl solution
(10 ml) at 25 °C, After 3 hours, the reaction mixture was treated with saturated agueous
NHyCGAc solution (40 ml} and allowed to stir for 30 mintutes. The reaction was then filtered
through a plug of celite with EtOAc (100 ml), and the resuiting aqueous layer was extracted
with EtOAc (2 x 100 mi), dried, filtered, and concentrated to give the title compound (0.04 g,
3%). MS: Caled.: 353; Found; [M+H]" 354,

A mixture of 2-chloro-N-(5-cyclopropyl-1H-pyrazol-3-yl)-5-nitropyrimidin-4-amine
(Method 76; 1.0 g, 3.6 mmot), (5)-1-(4-fluorophenylethanamine (0.5 g, 3.6 mmol), and
DIEA (0.6 g, 4.6 mmol) in #-BuOH (15 ml) was stirred st 25 °C for 1 hour and then
concentrated, The resulting oil was purified by column chromatopraphy (DCM : MeOH = 50 1
1} to give the title compound (0.8 g, 60%%). MS: Caled.: 383; Found: [M+H]+ 384,

Method 10

nitropyrimidine-4-.carboxylate

A solution of ethyl 2-chloro-6-(5-cyclopropyl-1 H-pyrazol-3-ylamino)-35-
nitropynimidine-4-carboxylate (Method 11; 1.0 g, 2.8 minol) and (S)-1-(4-
fluorophenyllethanamine (0,43 g, 3.1 mmol) in EtOH (20 ml) was stirred at 25 °C for | hour.
The reaction was concentrated, treated with water (50 ml), exfracted with DCM (3 x 50 mi},
dried, filtered, and concentrated. The residue was then purified by column chromatography
{DCM : MeOH = 50 : 1) to give the title compound (0.7 g, 53%). MS: Caled.: 455; Found:
[M+H]" 458,

Method 11

Ethyl 2-Chloro-6-(5-cvelopropyl-1 H-pyrazoi-3-v]amino)-5-nitropyrimidine-4-carboxvlate
To a THF (20 ml) solution of ethyl 2,6-dichloro-5-nitropyrimidine-4-carboxylate {1.0

g 3.80 mmol) was slowly added the 5-cyclopropyl-1H-pyrazol-3-amine (0.48g, 3.85 mmol)

in THF (5 ml} at & “C, The reaction was stirred at § °C for 10 minutes, treated with water (50
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ml}, and then extracted with DCM (3 x 50 ml), dried, filtered, and concentrated to give the
title compound (1.2 g). MS: Calcd.: 352; Found: [M+H]* 353,

Method 12

diamine

A mixture of 6~chloro-N-(5-cyclopropyl-1H-pyrazol-3-yl)-3-nitropyridin-2-amine
(Method 77; 0.30 g, 1.07 mmol), (S)-1-(4-fluorc-pheny Dethylamine (0,23 g, 1.61 mmol), and
DIEA (0.23 ml, 1.34 mmol) in »-BuQH (5 ml} was heated in a saled tube at 165 °C for 18
hours. The solvent was removed under reduced pressure and the residue was purified by
column chromatography (hexane : EtQAc =1 1) to give the title compound as a yellow solid
{0.41 g, 99%), NMR (400 MHz) 12.22 (s, 1H), 10,98 (s, 1H), 8.70(d, Sf=7.2 Hz, 1H}, .10
(d, =92 Hz, 1H), 7.39 (m, 2H}, 718 (m, 2H), 6.22 (d, /= 9.2 Hz, 1H), 6.17 {s, 1H), 53.27
{m, 1H0), 1,89 {m, 13, 1.52 {d, J = 6.4 Hz, 3H), 0.95 (m, 2H), 0.64 (m 2H). MS; Caled.: 382;
Found: [M+H]" 383.

Methods 13-15

Following a similar procedure to Method 12, the following compounds were
synthesized from §-chloro-¥-(5-cyclopropyl- | H-pyrazol-3-yl)-3-nitropyridin-2-amine
{Method 77) and the appropriate amine.

Meth | Product NMR/MS Aming

13 N°-(4-Fluorobenzyl)- | (400 MHz) 12.24 (s, 1H), 10.98 (s, 1H), .29 | (4-
NP«(S-eyclopropyl- | (br, 1H), 8,11 (@, T = 9.2 Hz, 1H), 7.36 (m, | Pucrobenzyl)
1H-pyrazoi-3-yI}-3- | 2H), 7.18 (m, 2H), 6,20 {d, J = 9.6 Hz, 1H), | amine
nitropyridine-2,6- 6.19 (s, 1H), 4.66 (d, 1 = 5.2 Hz, 2H), 1.7%
diamine (m, 1HD), (.86 (m, 2H), 0.45 (m, 2ZH). MS:
Calcd.: 368; Found: [M+H]" 369
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Meth | Product NMR/MS Amine

14 (R)-2-[6-(5- (400 MHz=) 12.21 (s, 1H), 10.57 (s, 1H}, 8,74 | (R)-2-amino-
Cyelopropyl-1H- {d, J="7.6 Hz, 1H), 8.09 {d, J=9.6 Hz, 1H), | 2-{4-
pyrazol-3-ylamino)- | 7.38 (m, 2H), 7.18 {m, 2H), 6.31 {d, J=9.2 - fiuorophenyl)
S-nitropyridin-2- Hz, 1H}, 6.20 (s, 1H), 5.21 (d, ] = 5.6 Hz, ethanoi
ylamino]-2-(4- 1H), 5.09 (1, J= 5.2 Hz, 1H), 3.64-3.75 (m,
fluorophenylethanol | 2H), 1,91 (m, 1H), 0.98 (m, 2H), 0.66 {m,

2H). MS: Caled.: 398; Found: [M+H]" 395.

15 2-[6-(5-Cyclopropyl- [ (400 MHz) 12.02 (s, 1H), 10.95 (s, 1H), 8.07 | Z-amino-2-(4-
Y pyrazol-3- id, J=9.2Hz, 1H}, 7.93 (5, 1H), 7.35 (m, fluorophenyl}
vlamino)-5- 2H), 7.14 (m, 2H), 6.48 (d, Y= 9.2 Hz. 1H), | propane-1,3-
nitropyridin-2- 5.04 (5, 1H), 4.81 (s, 2H), 4.04 (rn, 2H), 3.90 | digl
ylamino]-2(4- (m, 2E0), 1.68 (m, 1H), 0,90 {tn, 2H), 0.51
fluerophenyl)propan | (m, 2H). M3: Caled.; 428; Found.: [M+H]"
e-1,3-diol 429,

Method

(8)-3-Chloro-N-(5.cyelopropyl-1 H-pyrazol-3-vD-N-[ 1-(4-fluoropheny]lethyl [-5-
nitropyridin-2.6-diamine
A mixture of 5,6-chioro-¥-(5-cyclopropyl-1H-pyrazol-3-y1)-3-nitropyridine-2-amine

(Mathod 79; 6.26 ¢, 0.83 mmed), (S)-1{3-Tluoro-phenyl)ethylamine {0.17 g, 1.25 mmol}, and
DIEA (0.22 ml, 1.25 mimol} in #-BuOH (5 ml) was heated in a sealed tube at 165 °C for 3
hours, The solvent was removed under reduced pressure and the residue was purified by
colunn chromatography (hexane : EtQAc =1 : 1) to give (S}-3-chlom-hfd~{5-c}rclupr0p}rl-iH-
pyrazol-3-y1)-N°-(1-(4-fluorophenyl)ethy!)-5-nitropyridin-2,6-diamine as & vellow solid (0.34
g 99%). NMR (400 MHz) 12.29 (s, 1), 10.68 (5, 1K), §.27 (s, IH), 8.24 (d, J = 8.0 Hz, LH),
7.39 {m, 2H), 7.16 (m, 2H), 6.11 (s, IH), 5.42 (m, 1H), 1.89 (m, 1H), 1.60 (d, /= 7.2 He, 3H),
0,95 (m, 2H), 0.61 (m, 2H). MS: Caled.: 416; Found; [M+H]" 417.

Methods 17-25

Following a similar procedure to Method 16, the following compounds were

synthesized from the appropriate starting material and amine.
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Meth | Product NMR/MS M Amine 2 f

17 N*-(4- (400 MHz) 12.29 (s, 1H), 10.73 {5, Method | {4-fluoro-
Fluorobenzyl)-3- | 1H), 8.70 (t, 1= 6.0 Hz, 1H), 8.12 (b, |79 phenylymetha
chloro-N®-(5- 1H), 7.30 (m, 2H), 7.16 (m, 2H), 6.02 namine
cyclopropyl-1H~ | (s, 1H), 4.71 {d, ] = 6.0 Hz, 2H), 1.77
pyrazol-3-yI-5- | (m, 1H), 0.86 (m, 2H}, 0.41 (m, 2H).
nitropyridin-2,6- | MS: Caled.; 402; Found: [M+H]" 403.
diamine

18 (R)-2-[3-Chloro- | (400 MHz} 12.27 (s, 1H), 10.70 (s, Method | 5-
6-(5-cyclopropyl- { 1H), 8.25 (d, J = 1.6 Hz, 1H). 8.03 (d, | 80 eyelopropyl-
1H-pyrazol-3- J=7.6 Hz, 1H), 7.39 (m, 2H), 7.14 IH-pyrazol-
ylamino}-3- (m, 2H}, 6.15 (s, 1H), 5.31 {m, 1H), 3-amine
nitropytidin-2- 513 (t, J= 4.8 Hz, iH), 3.32-3.86 (m,
yiamino)-2-{4- 2H}, 1.92 {m, 1H), 0.98 (m, 2H), (.68
fluorophenylletha | {m, 2H). MS: Caled.: 432; Found:
no} VHH]T 433,

19 (ZR)-2-({3- (400 MHz) 12.23 (s, 1H), 1069 (5, | Method | S-methyl-1H-
Chloro-6-[(5- 1H), 8.30 (s, [HD), 8.00 (d, J=7.6Hz, |80 pyrazol-3-
methyl-15- 1H), 7.41 (m 2H), 7.17 {m, 2H), 6.12- amine
py1azol-3- 5.26 (m, 1H), 5.13 (t, J = 5.2 Hz, 11,
yDamino]-5- 3.73-3.86 (m, 2H), 2.25 (s, 3H), MS;
nitropyridin-2- Caled.: 406; Found: [M+H]" 407
yi}amine)-2-(4-
fluorophenyl)etha
nol
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pyrazol-3-yi)-3-
nitropyridine-2,6-

diamine

7.45, 7.39 and 7.34 (m, 2H), 7.15 {m,
2H), 6.24 and 6.04 (d, = 9.6 Hz, 1H),
6.03, 5.88 and 5.76 (s, 1H), 5.32, 5,21
and 4.80 (m, 1H), 4,71, 4.59 and 4.27
(tn, 1H}, 1.52 {m, 3H), 1.24 {m, 6H).
MS: Caled.: 400; Found: [M+H]" 401.

-84 -
| Meth | Product NMR/MS SM Amine 2

20 (S)-N--(5- (400 MHz) 12.10, 12.05 and 11.84 (s, | Method | ($)-1-
Isopropoxy-1H- [ 1H), 10.96, 10.94 and 10.74 (s, I1HD), | 95 (pyridin-2-
pyrazol-3-y[}-3- | 909,888 and R 83 {d, J= 76 Hz, ¥i}-
nitro- N'(1- 1H), 8.56 and 8,53 (m, 1H), .15 and ethylarmine
{pyridin-2- 811 {d,/=9.6 Hz, 1H), 7.77 (m, LH),
ylyethyl)pyridine- | 7.33 (m, 1E), 7.28 (m, 1H), 6.28 and
2,6-diamine 6.07 (d, /= 9.6 Hz, 1HD), 5.99 and 5.83

(s, 1H}, 5.78 and 5.77 {s, 1H), 5.35,
5.26 and 4.92 (m, 1H), 4.69, 4.68 and
4.50 (m, 1H), 1.55 (d, /= 6.8 Hz, 3H),
1.36 and 1.28 (m, 6H). MS: Caicd.:
3%3; Found: [M+H]" 384,

21 (SrN-(1-(4- (400 MHz) 12.09, 12,05 and 11.64 (s, | Method | (§)-1-(4-
Fluorophenyljeth | 1H), 10.94, 10.87 and 10,72 (s, 1H), 035 fluoro-
¥I)-NP-(5- 8,98, 8.76 and 8.70 (d, /= 7.6 Hz, phenyl)-
isopropoxy-15- 1H), &.16and 8.11 (d, J= 9.6 Hz, 1H), ethylamine




52

WO 2006097530 55 POT/GBIONGRONS13

Meth | Product NMRMS SM Amine 2

22 (R)-2-( (400 MHz) 12,12, 12.10 and 11,61 (5, | Method | (R)-2-amino-
Fluoropheny})-2- | 1H), 1094, 10.87 and 10.74 (5, 1H), | 93 2-(4-
(6-(5-isopropoxy- | 9.05, 8.82 and 8.73 (d, J= 7.2 He, fluorophenyl)
1 H-pyrazol-3- 1H), 8.15 and 8,11 {(d, F=9.2 Hz, 1H), ethanol
ylaming)-5- 7.45, 7.38 and 7.32 (m, 2H3, 7.15 (m,
nitropyridin-2- | 2H), 6,32 and 6.07 (d, /= 9.2 Hz, 11D,
ylaming)ethanol | $.90, 5.8% and 5.79 (s, 1H), 532, 5.21

and 4.89 (m, 1H), 5.23 (m, 1H), 5.12
(m, 1H), 4.78, 4.64 and 4.37 (m, 1H),
4.69 (m, 2H), 1.30 (m, 6H), MS:
Caled.; 416; Found: [M+H] 417.

23 (8)-3-Chloro-N*- | (400 MHzZ) 12.16 and 11.72 (s, 1H), | Method | {S)-1-(4-
{1{4- 10.64 and 10,58 (s, [H}, 8.30 {m, 2H), | 81 flaoro-
fluoraphenylethy | 7.33 and 7.31 (m, 2H), 7.16 and 7.08 phenyl)-
1}-NY-(5- {rm, 2H0), 5.81 and 5.71 (s, 1H), 5.48 ethylamine
isopropoxy-1H- | and 5.33 {m, 1H)}, 4.60 and 4.21 {m,
pyrazol-3-yl}-5- | 1H), 1.61 and 1.57 {4, J = 6.8 Hz, 3H),
nitropyridin2,6- | 1.26 (m, 6H). MS: Caled,: 434;
diamnine Found: [M-+H]" 435,

24 (S)-N-(5- (400 MHz) 12.24 (s, 1H), 11.01 (s, Method | (S)-1-
Cyclopropyl-14- | 11}, 8.30 (d, J= 7.2 Hz, 1H), 8.56 (m, | 77 (pyridin-2-
pyrazol-3-y1)-3- | 1H), 8.10 (d, J = 5.6 Hz, 1H), 7.76 (m, yl)-
nitrg-No-(L- 1), 7,22 {d, J= 9.0 Hz, 1H), 7.28 {(m, ethylamine
(pyridin-2- 1H), 6.28 (d, J=9.2 Hz, 1H), 6.15 (s,
yhethyDpyridine- | 1H), 5.28 {m, 1H), 1.85 (m, 1H}, 1.54
2,6-diamine {d, /= 6.8 Hz, 3H), 0.97 (m, 2H), 0.84

(m, 2H}, MS: Caled.; 363; Found:
[M+H]" 366.
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Meth | Product NMR/MS SM Amine 2

25 (Ry-2-(4 (400 MHz) 12,18 {s, 1H), 10.95 (s, Method | {(R)-2-amino-
Fluoropheny}-2- | 1H)Y, 9.05, §.79 (d, /= 7.2 Hz, 1H}, 78 2-(4-
(6-(5-methyl-1H- | 8.09(d, /= 9.2 Hz, 1H), 7.39 (m, 2H). fluorophenyl)
pyrazol-3- 718 (m, 2Hy, 6,33 [d, J=9.6 Hz, 1H), ethano]
vlamino)-5- 6.19 (5, 1H), 5.17 {m, 1H), 5.11 (t, J=
nitropyridin-2- 5.6 Hz, 1H), 3.68 (m, 2H), 2.24 (s,
ylamino)ethanol | 3H), MS: Caled,; 372; Found: [M+H]"

373.

diamine

A mixture of 5-pyclopropyl-N-{5-flporo-2-nitropheny])- 1 H-pyrazol-3-amine (Method
82: 0.27 g, 1.03 mmol), (8)-1-{4-fluoro-phenyl)-ethylamine (0.72 g, 5.15 mmol), and DIEA
(0.27 ml, 1.54 mmol) in #~-BuOH (5 ml) was heated in a sealed tube at 230 °C for 23 hours,
The solvent was removed under reduced pressure and the residue was purified by columi
chromatography (hexane : EtOAc = 1 : 2) to give the title compound as a yellow solid (0.38 g,
57%). NMR (400 MHz) 12.25 (8, 1H), 10.14 (s, 1H), 7.87 {d, J=9.6 Hz, 1H), 7.76 (d, /= 6.4
Hz, 1H}, 7.36 (m, 2H), 7.15 (m, 2H), 6.68 (s, 1H), 6.22 (d, /= 8.4 Hz, 1H}, 5.60 (br, 1H),
4.57 (m, 1H}, 1.87 (i, 1H), .44 (d, 7= 6.8 Hz, 3H}, 0.98 {m, 2H), 0.70 {m 2H). MS: Caled.:
381, Found: [M+H]" 382.

Methods 27-31
Following a similar procedure to Method 26, the following compounds were

synthesized from the appropriate starting materials.
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Meth | Produet NMR/MS SM Amine

27 (R)-2-[3-(5- (400 MHz) 12,25 (s, 1H), 10.14 (5, | Method | (R)-2-
Cyclopropyl-1H- [H), 787(d, J=96Hsz 1H), 7.72 {82 aming-2-(4-
pyrazol-3-ylamino)- | (d, 7= 6.8 Hz, 1H), 7.35 (m, 2H), fluoropheny
4-nitro 7.15 (m, 2H), 6.74 (br, 1H), 6.27 Dethanol
phenylamino]-2-(4- | {br, 1H), 5.62 (br, 1H), 5.03 (¢, T =
fluorophenyl} 5.6 Hz, 1H), 4.46 {m, 1H), 3.62 (1,
ethanol J= 5.6 Hz, 2H), 1.89 (m, [H)}, 0.97

{m, 2H), 0.71 (m 2H). MS: Caled.:
397; Found: [M+H]" 398,

28 N'-4- (400 MHz) 12.26 (s, 1H), 10,22 (s, | Method | (4-fluoro-
Fluorobenzyl)-N°- | 1H), 7.91 (4, ] =9.2 Hz, 1H), 7.86 |82 phenyl)met
(3~cyclopropyl-1H- | {t, 1 =5.6 Hz, 1H), 7.36 (m, 2H}, hanamine
pyrazol-3-y])-4- 717 (m, 2H}, 6.90 (s, 1H), 6.24 {d,
nittobenzene-1,3- J=96Hz, 1H), 5.70 {5, 1H}, 4.44
diarmine (d, =156 Hz 2H), 1.87 {m, 1H),

(.94 (m, 2H), 0.69 (m 2H). MS;
Caled,: 367, Found: [M+H]" 368,

29 (S}N-[1-{4- MS$: Caled.; 399; Found: [M+H]™ | Method | (8)-1-(4-
Fluorophenyljethyl] | 400. 33 fluoro-
-N*-(5-isopropoxy- phenyk)-
1| H-pyrazol-3-y1)-4- ethylamnine
nitrobenzene-1,3-
diamine
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Meth | Product NMR/MS SM Amine

30 (5)-N-(5- (400 MEz) 12.28 (s, 1H), 10.18 (b, | Method | (5)-1-
Cyclopropyl-14- 1H), 8.54(s, 1), 7.86 d,/=92 |82 (pyridin-2-
pyrazol-3-yl4- Hz, 1H), 7.84 (d, J= 6.0 Hz, 1H), vl)-
niteo-N-(1-(pyridin- | 7.77 (m, 2H), 7.34 (4, /= 3.0 Hz, ethylamine
2-yDethyDbenzene- | 1H), 7.28 (m, IH), 6.65 (m, 1H),

[,3-diamine 6.24 {m, 1H), 5.60 (m, 1H}, 4.60
{m, 1H), 1.89 (i, 1H}, 1.49{d, /=
6.4 Hz, 3H), 0.97 {m, 2H), 0.73 (m
2H). M$8: Caled.: 363; Found:
[MHH]T 365,

31 (R)-2-(4- (400 MHz) 12.22 (s, 1H), 10.15 {5, | Method | (R)-2-
Fluorophenyi)-2-(3- | 1H), 7.87 {4, /= 9.6 Hz, 1H), 7.75 | 84 Amino-2-(4-
(5-methyl-1H- (d,/=6.0Hz 1H), 7.36 (m, 2H}, fluoropheny
pyrazol-3-ylamine)- | 7.17 {m, 2H), 6.67 (b, 1H), 6.28 l)ethanol
4- (m, 1H), 5.53 {m, TH), 5.06 (t, J =
nitrophenylaminoet | 5.6 Hz, 1H), 4.45 {m, 1H), 3.62 {t,
hanol J= 5.6 Hz, 2H), 2.23 (5, 3H). M5:

Caled.: 371; Found: [M+H]™ 372.
Method 32

nitrobenzonitrile
A mixture of 4-(S-cyclopropy!- L4-pyrazal-3-ylamino)-2- fluomng-3-nitrobenzoniteile

{Method 33; 3.0 g, 10.4 mmal), (S)-1-(4-fluoro-phenyl)ethylamine {1.66 g, 11.5 mraol), and

DIEA (2.3 m), 13.1 mmol} in #-BuOH {20 ml) was heated in a sealed tube at 230 °C for 2

hours. The solvent was removed under reduced pressure and the residue was purified by

column chromatography (hexane : EtOAc =1 2) to give the title compound as a yellow solid
(4.1 g, 97%). NMR (400 MHz) 12.41 {5, 1H), 9.95 (s, 1H), 8.39 (3, IH), 7.44 (m, 2H), 7.38
(d.J=6.4 Hz, 1H), 7.13 (m, 2H), 6.95 (s, 1H), 5.68 (s, 1H), 4.56 (m, 1H), 1.91 (i, 1H), 1.35
(d, 7= 6.8 Hz, 3H), 0.96 (m, 2H), 0.72 (m 21). MS: Calcd.: 406; Found: [M+H]" 407.
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Method 23

4-(5-Cvelopropyl- | H-pyrazol-3-vlamine
To a solution of 2,4-difluoro-5-nitrobenzonitrile (Method 34, 5.0 g, 27 mmol) and

DIEA (3.4 ml, 31 mmol) in THF (20 ml} was added dropwise a selution of 5-cyclopropyl-1H-

pyrazol-3-amine (3.2 g, 26 mumol) in THF (5 ml) at 0 °C. After addition, the reaction mixture

was stirred at 25 °C for 1 hour. The solvent was removed under reduced pressure and the
resulted residue was purified by column chromatography (hexane : EtOAc= 3 : 1) to give the
title compound as a yellow solid (5.5 g, 74%). NMR {400 MHz) 12,54 (s, 1H), 10.13 (s, 1H),
8.78 (d,/=7.2 Hz, IH), 8.10 (d, /= 13.6 Hz, 1H), 6.02 (s, 1H), 1.91 {m, 1H), 0.97 (m, 2H),
0.72 (m, 2H). MS: Caled.: 287; Found: [M-+H]" 288.

hod
2400 o-S-pitrobenzonitrile
Fotassium nitrate (16.4 g, 147.4 mmol) was added to concentrated Hz804 (85 ml, 1582
mumol) at 0 °C, followed by slow addition of 2,4-diflucrobenzonitrile (11.0 g, 79.1 mmal).
The suspension was stirred at this temperature for an additional 4 hrs and quenched ice / water
(800 ml). The resulting solid was collected by filtration and dried to give the title compound
{13.8 g, 95%) as & white solid. NMR (400 MHz, CDXly) 8.48 (m, 1H), 7.24 (m, 1HD.

Method 35

Foliowing a similar procedure to Method 32, the following compounds were
synthesized from 4-(3-cyclopropyl- 1. H-pyrazol-3-ylaming)-2-fluore-3-nitrobenzonitrile
(Method 33) and the appropriate amine.

Metk | Product NMR/MS Amine 2

35 (R)4-(5- (400 MHz) 12.40 (s, 1HY, 9.95 (s, LH), | (R)-2-amino-2-(4-
Cyclopropyl-1H- 8.42 (3, 1H), 7.41 {m, 1H), 7.12 (m, fluorophenyl}
pyrazol-3-ylamino)- | 4H), 6.93 (s, 1H), 5.64 (s, 1H), 5.24 (t, | ethanol
2= 1-{4= I=3.2 Hg, 1H), 4,47 (m, 1H}, 3.75 {m,
fluoropheny?)-2- 1H), 3.69 {m, 1H), 1.91 (m, 1H), 0.99
hydroxyethylaming]- | (m, 2H), 0.71 (m, 2H). MS: Caled.:
S-nitrobenzonitrile | 422; Found: [M+H]" 423. |
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Method 36
rﬂ-hﬁ-ﬁ@ycmmoml-1H-nvrazox-a-vl‘;~z-ﬂmm-mr1-f4-ﬂugmghenmethg1]-4-
nittobenzene-1.3-diamine

A mixture of $-cyclopropyl-N-(2,3-difluoro-6-nitrophenyl)-1&-pyrazol-3-atnine
(Method 85 0.400 g, 1.43 mmol), (5)-1<(4-fluoro-phenylethylamine (0.209 g, 1,50 mmol,
and DIEA (0,373 ml, 2,14 mmol)} in n-BuQH (3 ml) was heated in a sealed tube at 160 °C for
8 hours. The sclvent was removed under reduced pressure and the residue was purified by
column chromatography (hexane : EtQAc =4 : 1} to give the title compound as an orangg
solid (0.40 g, 70%). NMR (400 MHz) 11.95 (5, 1H), 8.74 {s, 1H), 7.72 (d, J= 9.2 Hz, 1H),
7.43 (t, J=7.0 Hz, 2H), 7.25 (d, /= 6.4 Hz, 1H), 7.15 (t, J = 8.8 Hz, 2H), 6.26 (t, /= 8.6 Hg,
1H), 5.63 (s, 1H), 4.78 (m, 1H), 1.84 (m, 1H), 1.48 (d, J = 6.8 Hz, 3H), 0.91 (m, 2H), 0.66 (.
2H). MS: Caled.: 399; Found: [M+H]' 400.

Method 37

Following a similar procedure to Method 36, the following compound was synthesized
from 3-cyclopropyl-N-(2,3-diflyoro-6-nitrophenyl)- | H-pyrazol-3-amine {Method 85) and the
appropriate amine,

Meth | Produet NMR/MS Amine 2

37 (R)-2-[3-(5- {400 MHz) 11.95 (s, 1H), 8,74 (5, 1H), 7.72 | {R)-2-amino-
Cyclopropyl-1H- | (d,J=9.6 Hz, 1H), 7.42 {m, 2H), 7.15 (t, J = | 2-(4-
pyrazol-3-ylamino)- | 8.8 Hz, 2H}, 7.02 (d, J = 4.4 Hz, 1H), 6.23 flnoropheny!}

2-fluoro-4- (t,J= 8.6 Hg, 1H), 5.63 (5, 1H), 5.04 (t, J= | ethano]
nitrophenylamine]- | 5.8 Hz, 1H), 4.65 (m, 1H), 3.61-3.74 (m,

2-(3-fluoro 2H), 1.84 {m, 1H), 0.91 {m, 2H), 0.56 (m,
phenyl)ethanol ZH), MS: Caled.; 415; Found; [M+H]" 416.

Method 3
($):-N'-(5-Cyelopropyl-1 H-pyrazol-

nitrobenzene-1.3-diamjne

A mixture of S-cyclapropyl-N-{4,5-difluoro-2-nitrophenyl)-1 H-pyrazol-3-amine
(Methed 86; 0.300 g, 1.07 mmol), (8)-1-(4-fluoro-phenyl)ethylamine (0.164 g, 1.18 mmol},
and RIEA (0.280 ml, 1.61 mmol) in #-BuOH (2 ml) was heated in a sealed tube at 160 °C for

16 hrs. The solvent was removed under reduced pressure and the residue was purified by
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column chromatography (hexane : EtQAe =3 : 1) to give the title compound as an orange
solid (0.360 g, 84%). WMR (400 MHz) 12,29 (s, 1H), 10.14 (s, 1H), 7.75 {d, /= 12.8 Hz,
1H), 7.63 (d, J = 6.4 He, IH), 7.41 (m, 2H), 7.14 {t, J= §.8 Hz, 2H), 7.00 (d, J ~ 8.0 Hz, 1H),
5.63 (s, 1H), 4.55 (m, 1M, 1.90 (m, (H), 1.52 (d, /= 6.8 Hz, 3H), 0.98 (m, 2H), 0.71 {m, 2H).
MS$; Caled,: 399; Found: [M-+H]" 400.

Methgd 39
Following a similar procedure to Method 38, the following compounds were

synthesized from 5-cyclopropyl-¥-(4,5-difluoro-2-nitrophenyl)-1 H-pyrazol-3-amine (Method
86) and the appropriate amine.

Meth | Product NMR/MS Amine

39 (R}-2-[5-(5- (400 MHz) 12.29 (s, LH}, 10.13 (s, 1H), 7.77 | (R)-2-
Cyclopropyl-1E- {d, J=12.8 Hz, 1H), 7.41 (m, J = 6.4 Hz, 3H), | atnino-2-(4-
pyrazol-3-ylamine)- | 7.15(t, = 8.8 Hz, 2H), 7.04 {d, J = 8.0 Hz, fluaro
2-fluorc-4- 1H), 5.60 (s, 1H), 5.08 (t, = 5,8 Hz, 1H), phenyl)
nitrophenylaminc]- | 4.43 (m, 1H), 3.62-3.80 (m, 2H), 1.90 (m, cthanol
2-(4-flucrophenyl) 1H), 0.98 (m, 2K, (.71 (m, 2H). MS; Calcd.:
ethanol 415; Found: [M-+H]* 416, |

Mathod 40
-2-{5-Armin

{4-flucrophenyDethanol

To a suspension of (R)-2-[4-(5-cyclopropyl- | H-pyrazol-3-ylamino)-6-methyl-5-
nitropyrimidin-2-ylamino]-2-(4-fluorophenyljethano! (Method 1, 1.0 g, 2.4 mmol) and zinc
dust (0,79 g, 12.0 mme]) in the mixtore of MeOH : THF (1:1, 70 ml) was slowly added
saturated NEHLCI solution (10 m1). After 3 hours, the reaction was treated with saturated
aqueous NHaOAc solution (40 ml), and the resuiting mixiure was stirred for 30 minutes, The
reaction was then filtered through a plug of celite with EtQAe (100 ml), The resulting
aqueous layer was extracted with EtQAc (2 x 100 ml), dried, fitteted, and concentrated to give
(0.8 g, 90%). MS: Caled.; 383; Found: [M+H]" 384,
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synthesized from u suitable nitro-pyrimidine.

Following a sitnilar procedure to Method 40, the following compounds were

ylamino)pyrimidin-2-
Ylamine}-2-(4-
fluorophenyl)ethancl

Meth | Componnd NMR/MS SM

41 M-(5-Cyclopropyl- | 0,70 (m, 2H), 0.96 (m 2H), 1.48 (d, )= 6 Hz, | Method
VH-pyrazo)-3-yI)-N- 1 3H), 1.90 (m {H), 5.05 (L. T=6 Hz, 1H%, 620 |2
[€15)-1-(4-fluoro (s, 1H), 7.16 {m, 2H), 7.45 (m, 2H), 8.83 (br s,
phenyDethyllpyrimidi | 1H), 10.35 (br s, 1H). M3; Caled.: 353; Found:
ne-2.4,5-friamine V+H] 354,21

%) {2R)-2-({5-Amino-4- | 0.65 (m, ZH), 0.90 (m 2H), 1.80 {m, 1H), 3.56 | Method
[(5-cyclopropyl-1H- | (m, 2H), 4.80 (m, 1H), 6.50 (5, 1H), 7.10 {m, 3
pyrazol-3- 2H), 7.36 (m, 2H), 8.25 (br s, 1H). MS: Caled.;
ylaminoJpyrimidin- | 369; Found: [M~H]" 370.22
2=yl raminoy-2-{4-
fluorophenyi)ethanol

43 N'-(5-Cyclopropyl- | MS: Caled.: 339; Found: [M+H]' 340.19 Method
1H-pyrazol-3-y1)-A*- 4
{4-Dunrobernzyl) |
pyTimidine-2,4,5-
triamine

4d N'-(5-Cyclopropyl- | MS: Calcd.: 353; Found: [M-+H]J" 354.21 Method
L H-pyrazol-2-yD-M. 5
[(1R)-1-{4-
fluorophenyl)
ethyljpyrimidine-
2.4.5-triamine

45 {R)-2-(5-Amino-4-(5- | M8; Calcd.; 343; Found: [M+H]" 344 Method
methyl-1H-pyrazol-3- 6
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Meth | Compound NMR/MS SM

46 (S)-N-( 1~{4- MS$: Caled.: 371; Found: [M+H]" 372 Method
Fiuorophenylethyl)- 7
N -{ 3-i30propoxy-
1H-pyrazol-3-
yDpyrimidin-2,4,5-
triantine

Method 47

Te a suspension of (§)-ethyl 6-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2-[1-(4-
flucrophenyl)ethylamino]-3-nitropyrimidine-4-carboxylate (Method 10; 0.7 g, 1.5 mmol) and
zine dust (0.5 g, 7.7 mmol) in BtOH : THF (1 : 1, 20 ml) was slowly added saturated BQUEOVS
NH4Cl solution (3 ml), After 1 hour, the reaction mixture was cooled to 0 °C, to which was |
added saturated NH;OAc solution (10 ml), The resulting mtixture was allowed to stir for 10
minutes at 0 °C and then filtered through a plug of celite with EtQAc (1060 ml). The resulting
aqueous layer was extracted with EiQAc (2 x 100 ml), deied, filtered, and concentrated to give
the title compound (0.60 g, 92%) which was used without further purification.

ridine-2.3,6-triatine

To a suspension of (S)-N-(5-cyclopropyl-1 H-pyrazol-3-y1)-M-[1-(4-
flucrophenyljethy!]-3-nitropyridine-2,6-diamine (Method 12; 0.26 g, 0.68 mmol) and zinc
dust (0.223 g, 3.41 mmel) in MeOH : THF (1 ; 1, 12 m}) was slowly added saturated
ammonium chloride solution (1.5 mi). The reaction mixture was stirred at 25 °C for 1 hour, to
which was then added saturated ammaoninm acetats solution (5 ml). The resulting mixtore was
stirred for another 30 minutes. Zn dust was removed by filiration and washed with EtOAc (20
nil}. The organic layer was separated, washed with brine (10 ml), dried over NaaSOy, and
concentrated. The title compound was used directly for the next step withont further
purification.
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Methods 49-61

Following a similar procedure to Method 48, the following compounds were

synthesized from a suitable nitro-pyridine.

X 3

PCT/GB2006/000513

Meth | Compound NMR/MS SM

49 N*-(5-Cyclopropyl- 1 H-pyrazal-3-y1-No-(4- ME: Caled.. 338; Meinod
fluorobenzylipyridine-2,3 6-triamine Found: [M+H)" 339 [ 13

50 (2R}-2-({5-Amino-6-[(5-cyclopropyl-1H- MS: Caled.: 368; Methiod
pyrazol-3-yDamino]pyridin-2-yi}amino)-2-(4- | Found: [M+H]* 369 | 14
fluorophenylethanol

51 2-({3-Amino-6-{(3-cyclopropyl- 1 H-pyrazol-3- | MS$: Caled.: 398, Method
ylyamino]pyridin-2-yl}amine)-2-{4- Found: [M-+H]* 399 | 15
fluoropkenyhpropane-1,3-diol

52 5+Chloro-§*-(5-cyclopropyl- L H-pyrazol-3-yl)- | MS: Caled.; 386; Msthod |
N-[(19)-1-(4-fluoropheny jethyilpyridine- Found: [M+H]" 387 |16
2,3,6-triamine

53 5-Chloro-N°-(5-cyelopropyl-1 H-pyrazol 3.y | MS: Caled,: 372; Method
N-(d-fluorobenzylpyriding-2,3,6-triamine Found: [M+H]" 373 |17

54 {28)-2-({5-Amino-3-chloro-6-{(S-cyciopropyl- | MS: Caled.: 402; Method
1H-pyrazol-3-yl)amino]pyridin-2-yl}amine)-2- | Found: [M+H]" 403 | 18
{4-fluorophenyl)ethanol '

55 (2R)-2-({5-Amino-3-chloro-6-[(5-methyl-1H- | MS: Caled.; 376; Methad
pyrazol-3-yl)amino]pyridin-2-yl}amino}-2-{4- | Found: p+H]" 377 | 19
flucraphenyethanol

56 (8)-N-(5-Isopropoxy-1H-pyrazol-3-yD-N-(1- | MS: Calod.: 353; Method |
(pyridin-2-yl)ethyDpytidine-2.3,6-triamine Found: [M+H]" 354 |20

57 (8)-"-(1-(4-Fluorophenyl)ethyl)-N-(5- MS: Caled.: 370; Method
1s0propoxy-14-pyrazoi-3-yl)- pyridine-2,3,6- | Found: [M+H]" 371 | 21
triamine

58 (R)-2-(5-Amino-6-(5-isopropoxy-1H-pyrazol-3- | MS: Caled.: 386; Method |
ylaming)pyridin-2-ylamino)-2-{4- Found; [M-+E]" 387, |22
flucrapheny!jethanol
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Meth | Compound NMR/MS SM

59 (8)-5-Chloro-N-(1-(4-fluorophenyl)ethyD)-- | MS: Caled.: 404; Methad
(5-isopropoxy-1H-pyrazol-3-yDpyridine-2,3,6- | Found: [M+H)" 405. | 23
triamine

50 (S)-N (5-Cyclopropyl-1H-pyrazol-3-y1}-¥*-(1- | MS: Caled.: 335; Method
(pyridin-2-yDethyDpyridine-2,3,6-triamine Found: [M-+H]* 536, {24

61 (R)-2«5-Amino-6-(5-methyl-1H-pyrazol-3- | MS: Calcd.: 342; Method

ylamino)pyridin-2-ylaming2-(4- Found: IMPELT 343, |25
fluorophenyliethanol

To 2 suspension of {S)-N-(3-cyclopropyl-1H-pyrazol-3-y1)-N' -[1-(4-
5  fluorophenylethyl]-4-nitrobenzene-1,3-diamine (Method 26; 0.37 g, 0.97 mmol) and Zinc
dust (0,317 g, 4.85 mmol) in MeOH : THF (1 : 1, 24 ml) was slowly added saturated

ammonium chloride (3.0 ml), The reaction mixture was stitted at 25 °C for 1 hr, to which was

then added saturated ammonium acetate solution (5 ml). The resulting mixture was stirred for
another 30 min. Zn dust was removed by filtration and washed with EtOAo (20 ml). The

10 organic layer was separated, washed with brine (10 ml), dried over Na;8Qy, and concentrated.
The crude product was used directly for the next step without further purification. MS: Caled:
351; Found: [M-+H]" 352.

Methods 63-68
15 Following a similar procedure to Method 62, the following compounds were

synthesized from a suitable nitrobenzene by reduction.

Meth | Compound NMR/MS | SM

63 (2R)-2-{{4-Amino-3-[(S-cyclopropyl- LiF-pyrazol- | MS: Caled: 367; Method
3-yDamino]phenyl famino)s2-(4- Found: [M+H]* 368 | 27
fluorophenylethano]

64 N-{5-Cyclopropyl-1H-pyrazol-3-y1)-N-(4- MS: Caled: 337; Method
flnorobenzyllbenzene-1,2,4-triamine Found: [M+H]" 338 | 28
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Meth | Compound NMR/MS 5M
s AN-[(18)-1-(4-Fluorophenyl)ethyl] -V 5- MS: Caled; 369; Method
isopropoxy-1H-pyrazol-3-yl)benzene-1,2,4- Found: [M+H]" 370 | 29
triamine
67 (S)-N°-(5 -Cyclopropyl-1H-pyrazol-3-yb-N' ~(1- MS; Caled: 334; Method
{pyridin-2-yDethyl)benzene- 1,3,4-triamine Found; [M+H]" 30
33s,
68 (R)-2-(4-Aming-3-(5-methyl-1H-pyrazol-3- MS: Caled: 341; Method
ylamino}phenylamino}-2-{4-fluorophenyl)ethanc] | Found: [M+H)" 31
342,

fluorophenyl)ethylamino]benzonitrile

To a suspension of (§)-4-(5-cyclopropyl-1 H-pyrazol-3-ylamino)-2-[1-{4-flueropheny}
ethylamino]-5-nitrobenzonitrile (Method 32; 4.10 g, 10.1 mmol} and zine dust (3.30 g, 50.4
mimol} in MeCOH : THF (1 : 1, 100 ml) was slowly added saturated ammoninm chloride (40
ml). The reaction mixture was stirred at 25 °C for 1 hr, to which was added saturated
ammeniwm gcetate solution (50 ml}. The resulting mixture was stirred for another 30 min,
The Zn dust was removed by filtration and washed with EtOAe (200 ml). The organic layer
wis separated, washed with brine (100 ml), dried over Na;SQy, and concentrated. The title
compound was uged directly for the next step without further purification, MS: Caled: 376;
Found: (M+H]" 377,

Method 70
Following a similar procedure to Method 69, the following compounds were
synthesized from a suitable nitrobenzene.

Meth | Compound NMR/MS SM

70 S-Amino-4-[({5-cyclopropyl- 1 H-pyrazc]-3- MS: Caled; 392; Method
yDamino]-2- {[(1.R)-1-(4-fluorophenyl}-2- Found: [M+H]" 393 | 35
bydroxyethyamine} benzonirile
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trigmine

To a suspension of (S)-N'-(5-eyclopropyl-1H-pyrazol-3-y1)-2-fluoro-A-[1 -(4-
fluorophenyi)ethylj-4-nitrobenzene-1,3-diamine (Method 36; 0.40 g, 1.00 mmol) and zine
dust (0,327 g, 5.00 mmol) in MeQOH : THF (1: 1, 10 ml) was slowly added saturated
ammoniutm chiotide (4 ml). The mixture was stirred at 235 °C for 2 hours, to which was then

added saturgted ammonium acefate solution (5 ml}. The resulting mixture was stirred for
another 30 minutes. The Zn dust was removed by filtration and washed with FtOAc (15 ml),
The organic layer was separated, washed with brine, dried over NapSO4, and concentrated.
The title compound was used directly for the next step without further purification.

Method 72
Following a similar procedure to Method 71, the following compound was synthesized
from a suitable nittobenzene. The compound was used directly for the next step without

¥

further purification.
Meth | Compound M
72 (2R)-2-({4-Amino-3-[(5-cyclopropyl-1 H-pyrazol-3-yl)amino]-2- Method
{luorophenyl}aming)-2-(4-fluorophenyliethanol 37
Method 73

To a suspension of (S]-Nr-{5-U}fclﬁprﬂp}'l-lH—p}TﬁZOI-3-}'])"4-1:11101'0-1\'6{1-{4-
fluorophenyl)ethyl]-6-nitrobenzene-1,3-diamine (Method 38; 0,33 g, (1.826 mmeol) and Zine
dust (0.270 g, 4.13 mmol) in MeOH : THF (1 : 1, 10 ml) was slowly added saturated
ammoninm chloride (4 ml). The misture was stirred at 25 °C for 2 hrs, to which was added

saturated ammonium acetate solution {5 mi). The resulting mixture was stired for another 30
miti. The Zn dust was removed by filtration and washed with EtQAc (15 mI}, The organic
layer was separated and dried over Na;S0,. After removal of solvent, the title compound was
used directly for the next step without further purification.
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Method 74
Following a similar progedure o Method 73, the following compounds were

gynthesized frotn a suitable nitrobenzene. The compound was used directly for the next step
without further purification.

Meth Compound M
74 (2R)-2-({4-Amino-5-[(5-cyclopropyl-1 H-pyrazol-3-yaminoj-2- Method
fluorophety]} aming)-2«(4-fluorophenyljethanol I 39

A solution of 3-cyelopropyl- 1 H-pyrazol-3-amine (1.8 g, 14.0 mmol} in »-BuQH (25
ml} was slowly added to the p-BuOH (60 m1} sohition of 2, 4-dichloro-6-methyl-5-
nitropyrimidine (3.0 g, 14.0 mmol) and DIEA (2.4 g, 19.0 mmoi). After § minutes, the
reaction was diluted with hexans (100 ml). The resulting precipitete was collected by
filtration to yield the title compound (4.1 g, 96%), MS: Caled.: 294; Found; [M+H]* 295.

To a solution of 2,4-dichloro-5-nitropyrimidine(3.0 g, 15 mmol) and DIEA (24 &,
18.5 mmol) in #-BuOH (30 ) was slowly added S5-cyclopropyl-1H-pyrazol-3-amine (2.0 g,
16.2 mmoi) at 25 °C. The resulting selution was stirred at 25 °C for 5 minutes and
concentrated to dryness to give the title compound (3.1 g). NMR, {CDCls) 0.80 (m, 2H), 1.05
(m, 2H), 6.60 (s, 1H), 920 (s,1H), 9.70 (br 5, 1H), 10.40 (br s, LED).

Method 77

To a solution of 2,6-dichlore-3-nitropyridine (0.67 g, 3.2 mmol) and DIEA, (0.46 mil,
2.63 mimol) in EtOH (20 ml) was added a 5-cyclopropyi-15-pyrazol-3-amine (0.26 g, 2.12
mmol} solution in EtOH {5 ml} dropwize at () °C, After addition, the reaction mixiore was
stirred at 25 °C for 24 hours, The solvent was removed under reduced pressure and the
resulted residne was purified by column chrornatography (hexane : EtOAc =5 : 1) to give the
title compound as a yellow solid (0.58 g, 9§%). NMR (400 MHz) 12.36 (5, 1H), 10.20 (s, 1H),
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8.54 (d, /= 8.4 Hz, 1H), 7.01 (d, J= 8,4 Hz, 1H), 6.39 (d, /= 1.6 Hz, 1H), 1.94 (m, 1H), 0.96
{m,2 T, 0.71 {m, 2H). MS: Caled.: 279; Found: [M+H]* 280

Method 78
Following a sitailar procedure to Method 77, the following compound was synthesized

from a nitropyridine by reacting it with the appropriate amine.
Meth | Product NMR/MS Amine

78 6-Chioro-N-{5- {400 MHz) 12,36 (s, 1H), 10.24 (s, 1H), | 5-methyl-1H-
methyi-14-pyrazol-3- | 8.55 (d, /= 8.8 Hg, 1H), 7.02 (d, /= 8.8 | pyrazol-3-amine
yl}-3-nitropyridin-2- | Hz, 1K), 6.48 (s, 1H), 2.27 (s, 3H), MS:
amine Caled.: 253; Found: {(M+H]" 254,

Method 79
3,6-Chlorg-N-{5.

To a solution of 2,3,6-trichloro-3-nittopyriding (1.62 g, 7.10 mmol) and DIEA, (1.24

1l 7.1 mmol) in THF (25 ml) was added dropwise a solution of S-cyelopropyl-1 H-pyrazol-3-

arning {0.70 g, 5,58 mmol) in THF (3 ml) at 0 °C. After addition, the reaction mixture was
stirred at 23 °C for 24 hours. The solvent was removed under reduced pressure and the
resulted residue was purified by column chromatography (hexans ; BtOAc = 1.5 ; 1) to give
the fitle compound as a yeilow solid (0.83 g, 47%). NMR (400 MHz)} 12.39 (s, 1H), 10.12 (s,
1H), 8.77 (d, /= 1.2 Hz, 1H), 6.35 (s, 1H), 1.95 (m, IH), 0,96 (m. 2H), 0.71 (m, 2H). MS:
Caled.: 313; Found; [M+H]' 314,

Methods 80-81
Following a similar procedure to Method 79, the following compounds were
synthesized fiom a3 so-michloro-3-nitropyridine by reacting it with the appropriste amine,

Meth | Product NMR/MS Amine
80 (R}-2-(3.6-Dichioro-5- | (400 MHz) 8.46 (s, 1H}, 8.22 (d, J= | (R)-2-amino-2-
' nitropyridin-2- 8.0 Hz, 1Hj}, 7.45 (m, 21}, 7.16 (m, {4-flucro
ylamine)-2-{4- 2H), 5.22 (m, 1H), 5.05 {t, /= 6.0Hz, | phenyl)ethanol
flucrophenyl) ethanol 1H), 3.87 {m, 1H), 3.72 (m, 1H)




10

15

#

WO 2006/08 7530 PCT/GB2004/00513
-0 -
Meth | Product NMR/MS Amine
81 5,6-Chloro-N-{3- (400 MHlZ} 12.26 and [1.64 (5, 1H), S-Isopropoxy-
isopropoxy-1H- 10.42 and 10.04 (s, 1H), 8.81 and 8.77 | 1 H-pyrazol-3-
pyrazol-3-yi)-3- (s, [H), 6.02 and 5.94 (35, 1H), 4.70 arming

nitropyridine-2-amine | and 4.48 (m, 1H), 1.32 and 1.27 (d, J
= 6.0 Hz, 6H). MS; Caled.; 331;
Found: [M+H]* 332.

To a selution of 2,4-difluore-1-nitrobenzene (1.76 g, 11.1 mmol) and DIEA (1.93 ml,
11.1 mmpl) in THF {20 ml) was added dropwise a solution of 5-cyclopropyl-1H-pyrazol-3-
amine (.91 g, 7,39 mmol} in THF (5 ml) at 25 °C. After addition, the reaction mixture was
stirred at 80 °C for 48 hours, The 3olvent was removed under reduced pressure and the
resulted residue was purified by ¢olumn chromatography (hexane : DCM ( EtQAc=2:1: 1}
to give the title compound as a ysilow solid (0.62 g, 32%). NMR (400 MHz) 12.37 (s, 1H},
9,83 (s, 1H), 8.25 (m, 1H), 7.98 (d, /= 11.2 Hz, 1H), 6.75 (m, 1H), 5.95 (s, 1H), 1.90 (m,
1H), 0.96 (m, 2H), 0.72 (m, 2H).

Methods 83-84
Following a similar procedure to Method 82 the following compounds were

synthesized from 2,4-difluoro-1-pitrobenzene and the appropriate amine.

Meth | Prodact NMR/MS Amine

& N45Fluoro-2- | MS; Caled.: 280; Found: [M=HT" 281 5-isopropoxyl-
nitrophenyl)-3- 1H-pyrazol-3-
isopropoxy-14- amine
p¥razol-3-gmine

84 5-Methyl-N-(5- [ (400 MHz) 234 (5, [H), 9.85 (5, 1H), 8.25 | 5-methyl-15-
fluoro-2- {m,1H),7.99{dd, /=128 and 2.8 Hz, 1H), |pyrazol-3-
nitropheny)-14- | 6,75 {m, 1H), 6.03 (d, /= 2.0 Hz, 1H), 2.24 amine
pyrazol-3-amine | (5, 3H). MS: Caled,: 236; Found: M+HT

237.
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To a solution of 1,2,3-trifluoro-4-nitrobenzene (3.2 g, 18 mmol} and DIEA (4.2 ml, 24
mmol} in dry THF (20 ml) was added dropwise a solution of 5-cyclopropy!-1H-pyrazol-3-
amine (2.0 g, 16 mmol) in THF (5 ml} at 0 °C. After addition, the reaction mixture was strrred
at 25 °C for 21 hours, The solvent was removed nnder veduced pressure and the vesulted
residue was purified by column chromategraphy (hexane : EtQ4c = 5! 2). Recrystallization
from EtQAc (10 ml) and hexanes (~100 ml) gave the title compound as red erystals (1.5 g,
33%). NMR. (400 Miz) 11.90 (s, 1H), 8.78 (5, I|H), 7.86 (t, /= 7.6 Hz, 1H), 7.08 (¢, /= 8.7
ez, 1H), 5.60 {5, 1H), 1.83 (m, 1H), 0.89 {m, 2 H), 0.65 {m, 2H}. MS; Caled.: 280; Found:
(M+HT" 281,

Method §6

To & solution of 1,2,4-triflucro-5-nifrobenzene (3.0 g, 18 mmol) and DIEA (4.2 ml, 24
mmod) in dry THF (20 ml) was added dropwise a solution of S-cyclopropyl- Lif-pyrazol-3-
atnine (2.0 g, 16 mmoi) in THF (5 m]) at 0 °C. After addition, the reaction mixture wag stirred
at 25 °C for 20 hrs. It wag then heated to 40 *C for 40 hrs. The solvent was removed under

reduced pressure and the vesulted residue was purified by column chromatography (hexane
EiOAe = 5 : 2). Recrystallization from EtOAc (10 ml) and hexanes (~100ml) gave the title
campound as red crystals (0.8 g, 189%). WMR (400 MHz) 12.36 (s, 11, 979 (s, 1H}, 8.27 (m,
2H), 5.93 (5, 1H), 1.90 (m, 1H), 0.93 (m, 2H), 0.72 (m, ZH). M3: Caled.; 280; Found; [M+H]
281,

To a solution of 2,4-dichloro-S-nitropyrimidine (0.41 g, 2.1 mmol) and DIEA (.31
ml, 1.8 mpol) in THF (10 ml} was added 5-isopropoxy-1H-pyrazol-3-amine (0.20 g, 1.4
mmol} gt ( °C. The reaction mixture was stirred at 0 °C for 1 hour. The solvent was removed
under reduced pressure and the resuited residue was purified by column chromatography
(DCM : EtDAc = 2.5 : 1) to give the title compound as a yellow solid (0.19 g, 45%}, MS:
Caled.: 298; Found: M+ 299,
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Method 88
(S}-W-(5-Cyclopropyl-1H-pyrazol-3-y]1- N -{1-(4-flugrophenyDethvlipyridine-2.4,5-riamine
To a suspension of (8)-N*-(5-cyclopropyl-1 H-pyrazol-3-y[}-V-(1-{4-fluorophenyl)
ethy[}-5-nitropytidine-2.4-diamine (Method 89, 0.15 g, 0.40 mmel) and zinc dust {0.13 g, 2.0
mmol) in MeCGH-THF (1 ; 1, 16 ml} was slowly added saturated ammonium chloride solation
(2 ml), The regetion minture was stired =1 25 °C for 1 hour, to which was added saturated
ammeonium acetate solution (5 ml). The resulting mixture was stirred for another 30 min. Zn

dust was removed by filtration and washed with EtOAc (20 ml). The organic layer was
separated, washed with brine (10 ml}, dried over Na:50,, and concentrated. The crude
product was used directly for the next step without further purification. MS; Caled.: 352;
Found: [M+H]" 353.

Method 89

A mixture of 2-chlore-N-(5-cyclopropyl- 1 H-pyrazol-3-¥1)-5-nitropyridin-4-amine
{Method 90, .15 g, 0.54 mmol), (Sr1-(4-flucro-pheny[}-ethylamine (8.093 g, 0.67 mmol),
and DIEA (0.12 ml, 0.67 mmol) in #-BuOH (5 ml)} was heateq in a sealed tube at 180 °C for
32 hours, The solvent was removed under reduced pressure and the residue was purified by
column chromatography (hexane~EtOAc = 1 : 1) to give the title compound as a yellow solid
{0.168 g, 82%). 'H NMR (400 MHz) 12.37 (s, 1H), 9.59 (b, 1H}, 8.83 (s, 1H), 8.20 (b, 1H),
7.37 (m, 2H), 7.13 (m, 2H), 6.69 (b, 1H), 5.88 (b, 1H), 5.29 (m, 1H), 1.91 (m, 1H), 1.43 (d, J
= 6.4 Hz, 3H),0.97 (m, 2H), 0.71 (m 2H}. M$: Caled ; 382; Found: {M+H]" 383,

ethogd 99
2-Chiore-N-{5-cyelopropyl.1 H-
To a selution of 2,4-dichloro-5-nitropyridine (Method 91, 0.42 g, 2,18 mmoi) and
DIEA (0.46 mi, 2.61 mmol) in THF (10 m!} was added a 5-cyclopropyl-1H-pyrazol-3-amine
{0.31 g, 2.30 mmol) solution in THF (5 ml} drop wise at 0 °C. After addition, the reaction

mixture was stirred at 25 °C for 17 hours, The solvent was removed under reduced pressure
and the resulted residue was purified by colurnm chromatography (hexane ; EiDAc=3; 1} to
give the title compound as a yellow solid (0.54 g, 89%). 'H NMR. (400 MHz) 12.55 (s, 1H),
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9.95 (5, 1H), 8.97 (s, 1H), 209 (s, 1H), 6.02 (d, .J= 2.0 Hz, 1H), 1.93 (m, 1H), 0,97 (m.2 ¥},
0,71 (rt, 2H). MS: Calcd.: 279; Found: [M-+H]" 280,

Method 91
2.4-Dichloro-3-nitropyridine

To 4-chloro-5-nitropyridine-2-amine (Method 92, 4.40 g, 21.0 mmol} in concentrated
HCI (70 ml} was added sodinm nitrite (4,36 g, 63.1 mmol} potion wise at 0-5 °C, After | hour
at 0-5 °C, the reaction was warmed to room temperature and stirred for 50 hours. [oe (106 g)
was added and the mixture was extracted wit ether (2x350 ml) and dried over sodium sulfate.
The solvent was removed under reduced pressure and the resulted residue was purified by
column chromatography (hexane-DCM = 1+ 5) to give the fitle compound as a white solid
{1.47 g, 33%). 'H NMR (400 MHz) 5,18 (s, 1H), 8.22 (s, 1H).

Ta 4-chloro-3-nitropyridine (10.0 g, £3.1 mmol} in 500 m] of liguid ammonium was
added potassium permanganate (19.9 g, 126.1 mmol). The reaction was stirred at this
temperature (-33 °C for § hours then slowly warmed (0 room temperature. After evaporation
of ammeonia, water {1 L) was added. The solid formed was collected by filtration and washed
with water (2 L). The solid was extracted with 1:1=DCM:EtOAc (5x500 ml}. The solvent was
removed and the resulting solid was recrystallized from EtQAc (400 ml) to give the title
compound as a yellow solid (4.4 g, 33%). 'H NMR (400 MHz) 8,88 (s, 1H), 7.65 (b, 2H),
6.62 (s, V1),

Method 93
(R)-2-(§-Amino-4-(3-gyclopropyl-1H-pyrazol-3-ylaminolpyridin-2-vlamino-2-(4-
fuorophenyllethagol

To a suspension of (R)-2-(4-{5-cyclopropy!-1.H-pyrazol-3.ylamirtio)-5-nitropyridin-2-
ylamine)-2-(4-flucropheny!yethano! (Methad 94, 0.14 g, 0.36 pimol) and zinc dust (0.12 g,
1.78 mmof) in MeQH-THF (1 : I, 16 mi) was s{owly added safurated ammonium chioride
(2.0 m}. The reaction mixture was stirred at 25 °C for 1 hour, to which was then added
saturated ammonium acetate solution (5 ml), The resulting mixture was stirred for another 30
minutes, The Zn dust was remeved by filtration and washed with EtQAc (20 ml). The organic




