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Mel. Produwto NM

 

RIMS Aittina 

Hz, 3K), 1.34-1.23 (in, ÔH), MS: 

Calculado: 401; Hallado: (M+K]t 

402. 

MØtodo 8 

(S)-N4_(5_Ciclopropil--IH-pirazol-3-iI)-N7-[I-(4-fluorOfenhl)etilloirimidin-

24.5 -tn ami na 

A una suspension de (S)-M-(5-ciclopropii-I H-pirazol-3-ii)-N1-[ i -(4-

fluonofenil)etil15-nitnopirimidin-2,4-dianilna (Metodo 9; 0.8 g, 2.0 mmol) y 

poivo de zinc (07 g, 10.0 mmol) en McOH:THF (I:!, 50 ml) se agregó 

� Je,tamente una soluciOn de Nl-14C1 saturado (10 m!) a 25 °C. Luego de 3 

horas, Ia mezela de reacción Se tratØ con solución de NI-J4OAc acuoso 

saturado (40 ml) y se dejo agitar durante 30 minutos. La reacciOn Sc filtrO 

entonces a travØs de on tapØn de ceUta con EtOAc (100 nil), y [a capa 

acuosa resultante se extrajo con EtOAc (2 x 100 ml), Se seen, se flltro, y Sc 

concentrO para producir ci compuesto del titulo (0.04 g. 5%). MS: 

Calculado: 353; HaIlado: [M+H]* 354 

MØtodo 9 

t 
tropirim d in-2 .4 -diamina 

(S)_WT_(5Ciclopropil ] H-pirazol-3-il)-N2-FJ -(4-fiuorofenil)etiIl-5- 

ni 
Una mczcla de 2-cloro_N-(5-ciclopropil-IH-pitaZOl-3-iI)-5-

nitropirimidin-4-amirrn (Mºtodo 76; 1.0 g, 3.6 mmol), (S)-1-(4-

fiuorofenil)etanamina (0.5 g, 3,6 mmol), y DIEA (0.6 g, 4.6 mmcii) en n-- 

BuOH (IS ml) se agitó a 25 °C durante I horn y luego se concentrO, El 

aceite resultante se purificó par  cromatografia en columna (DCM:MeOl-1 = 

50:1) para producir el compuesto del tltulo (0.8 g, 60%). MS: Calculado: 

383; Hallado: [M*Hf 384. 
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Metodo 10 / 

(S)-Etii 6-(5-ciclopropil-IH-pirazol-3-iiamino)-2-[l -(4-fiuorofpil) 

et ii ami nol -5-n itropi rim’ din-4-carboxi lato 

Una solución de clii 2-cloro-6-(5-ciciopropil-IH-pirazol-3-iiamino)-

5-nitropirirnidin-4-carboxiiato (Metodo 11; 1.0 g, 2.8 mmol) y (5)-1-(4-

fluorofenil)etanamina (043 g, 3.1 mmol) on EtOH (20 ml) Sc agitó a 25°C 

durante I here. La reacción Sc concentro, se traPS con agna (50 ml), Se 

extrajo con DCM (3 x 50 ml), se seth, se fillró, y Se concentró. El residuo 

Sc purificó entonces per cromatografia en columns, (DCM:MeOH = 50:1) 

para producir ci compuesto del titulo (0.7 g, 53%). MS: Calculado: 455; 

Hall ado 

MØtodo II 

EU! 2-Cioro-6-(5-CcIoprooil-lH-pirazo!-3-ilamino)-5-nitropirimidin-4-

c arbox i lato 

A una soluclOn TUF (20 ml) de etil 2,6-dicioro-5-nitropirimidin-4-

carboxilato (1.0 g, 380 mmol) Se agregó lentamente  Is 5-ciciopropil-IH-

pirazol-3-amina (0.48g, 3.85 mmol) on THF (5 ml) a 0 °C. La reacciOn Sc 

agitó a 0 °C durante 10 minutes, se traPS con agua (50 ml), y luego Sc 

extrajo con DCM (3 x 50 ml), se secó, se flltro, y se concentró para producir 

4 el compuesto del titulo (1.2 g). MS: Calculado: 352; Haliado: [M}H]* 353, 

MØtodo 12 

(S)-N245-Cicloorooil- IH-oirazol-3-ifl-1041 44-fluorofenil)etiil-3-

nitrooirid[n-2 6-diamina 

Una mezcJa de 6-cloro-N-(5-ciclopropil-IH-pirazoi-3-il)-3-

nitropiridin-2-amina (Mdtodo 77; 030 g, 107 mmol), (5)-!-(4-fluoro-

fcnil)ctilamina (023 g, 1.61 mmol), y DWA (023 ml, 1.34 mmol) on n-

BuOR (5 ml) se calento en on tube sellado a 165°C durante IS hot-as. El 

disolvente se retirO bajo presión reducida y ci residuo Sc purificó por 

cromatografla on columna (hexano:EtOAc = 1:1) pain producir ci 

compuesto del titulo como on sólido amarillo (0.41 g, 99%). NMR (400 
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MHz) 12,22 (s, IH), 1098 is, lI-I), 8.70 (d, 1=7.2Hz, 1H), 8.10 (d, J 9.2 

Hz, I H), 7.39 (m, 2H), 7.18 (m. 2H), 6.22 (d, J- 9.2 Hz, I H), 6.17 (s, I H), 

5.27 (m, I H), 1.89 (rn IN), 1.52 (d, J = 6.4 Hz, 3H), 0.95 (m, 2H), 064 (m 

2H). MS: Calculado: 382; HalIado: [M-1-14]’ 383. 

MØtodos 13-15 

Sguiendo an procedimiento similar al Metodo 12, se sintetizaron los 

sgujentes compuestos a partir de 6-cloro-N-(5-ciclopropil-1 H-pirazol-3-il)-

3-nitropiridin-2-amina (MØtodo 77) y a arnina apropiada. 

Met. Produwto NMR/MS Amiaa 

13 W-(4-ihimobencifl- 4OO MHz) 12.24 (s, IH), 1O .9S (S. (4-fluorobencil) 

N’-(S-ciolopropil- IH), 8.29 (br, IF), 8.11 (d. J 9.2 amina 

IH-pirazol-3-il)-3- Hz, JHr7.36 (rn, 21), 7,18 (rn, 

nitropiridin-2,6- 2H), 6.20 (d, .1 9.6 Hz, IH), 6.19 

diamina (s, IH), 4.66 (d, 5.2 Hz, 21), 

1.79 (rn IH), 0.86 (rn, 2K). 0.45 

(m. 2(4). MS: Calculado: 68; 

HaIlado [M+i(I* 369 

14 (R)-2-[6-(5- (400 MHz) 11.21 (5, 11), 10.97(s, (R)-2-aniino-1-

Cic!opropil-J H- I H), 8.74 (d, J 7.6 Hz, I H), 8.09 (4-fluorofenil) 

pirazol-3-ilaniino)-5- (d, .1 9.6 Hz, IH), 7.38 (m, 211), elanol 

nitropiridin-2- 7.18 (rn, 21), 631 (d, J = 9.2 Hz. 

ilaminoI-2-(4- 111), 6.20 (5. IN), 5.21 (d, 3 5.6 

fluorofenil)etanol Hz, III). 5.09 (I, J 5.2 lIz, I H), 

3.64-3.75 (rn, 21-I), 1,91 (m, I 

0.98 (rn 21H, 0.66 (rn 211). MS: 

Calculado: 398; Hallado: [M4-H] 

399. 

IS 2-[6-(5-Ciclopropil- (400 MHz) 12.02 (5, I K). ’0.95 (5, 2-amino-2-(4-

IH-phazo1-3- IH), .O1 d, 3 == 9.2 Hz, ¶H), 7.93 %iooroltnt) 

ilamino)-5- (S. I H), 7.35 an, 2H), 7.14 (m, propan-1 ,3-diol 

nitropiridin-2- 2H), 6.48 (d, J 9.2 Hz, I H), 5.04 

ilamino)-2-(4- (5, IH), 4.81 (5, 21), 4.04 (rn 2H), 

fluorotŁnil) propan- 3.90 (rn 2H), 1.68 (m, I H). 0.90 

1,3-diol (m, 2H). 0.51 n, 21-0. MS: 
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Mit. Producto NMR/MS Auijna 

Cacu)ado: 42; Hallado: IM+Hf 

429. 

MØtodo 16 

(g-3_Cloro-M-(5-Ciciopropil-1H-nirazol-3-iI)-N’4I-(4-flUOrOfeflhI) etil]-5-

n itrop i rid i n-2 6-d lamina 

Una niezela de 5,6-cloro-N-(5-ciclopropil- I H-pirazol-3-il)-3-

nitropiridin-2-amina (MØtodo 79; 0.26 g, 083 mmoO, (S)-I-(4-fiuoro-

fenil)etilamina (0.17 g, 1.25 mmol), y DIEA (0.22 ml, 1.25 annual) en H-- 

BuOH (5 ml) se calento en Un tubo sellado a 165 OC aureate 3 hares. El 

disolvente se retirô bajo preslAn reducida y ci residuo se puriflcó por 

cromatcgrafia an columna (hexano:EtOAc = 1:1) para producir (-3-CIoro-

M_(5_Ciclopropil-1H-pirazol-3-iI)-N2-(l-(4-tluorofenhl)etil)-5-nitrOpiridin-

2,6-diamina come an solido amarillo (0.34 g, 99%). NMR (400 MHz) 12.29 

is, IH), 10.68 (s, IH), 8.27 is, IH), 8.24 (d, .1 = 8.0 Hz, IH), 7.39 (m, 2H), 

7.16 (m, 21-I), 6.11 (s, 11-i), 5.42 (m, IH), 1.89 (in, IH), 1.60 (d, J = 7.2 Hz, 

3M), 0.95 (in, 2H), 0.61 (m, 2H). MS: Calculado: 416; Hailado: [M+HY 

417. 

� 
Metodos 17-25 

Siguiendo an procedirniento similar a! MØtodo 16, se sintetizaron los 

siguientes compuestos del material de partida apropiado y ]a amina. 

Mel. Producto NMR/MS SM 

(Material 

tie Parlida) 

Amiva 2 

17 N2-(4- (40) MHz) 12.29 is, 111), MØtodo 79 (4-Iluoro’ 

Fluorobcncil)-3- 10.73 is, lii), 8.700, J 6,0 fenil) 

cloro-N6-(5- Hz, IN), 8,12 (b, I H), 7.30 (m, metanamina 

ciclopropil-IH- 211), 7.16 (m. 211), 6.02 (s, 

pirazo1-3-iI)-S- III), 4.71 (d, J 6,0 Hz, 211), 

nitropiddin-2,6- ’.77 an, IH), 0.86 (m. 21H, 

diamina 0.41 an, ill). MS: Calculado: 
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Mgt.Mel. Produido NMRIMS SM Attüna 2 

(Material 

Oc Pailidi) 

402; HalIado: [M+H} 403. 

18 (R)-2-[3-Cloro- (400 MHz) 12.27 (S. I H). Metodo 80 5-iclopropil-

645 10.70 (s. 111)8.29 (d, 1.6 II1-pimzo-

ciclopropil-I H- Hz, IN), 8,03(d) = To Hz, 3-arnina 

pirazol-3- I H), 7.39 (m, 2H), 7.14 (m. 

ilamino)-5- 2Fl), 6.15 (5, Fl), 5.31 (rn 

nitropiridin-2- lU) 513 (t, J = 4.8 Hz H) 

Uarainol2-(4- 3.32-3.g6 (iii, 2H). 1.92 (m, 

fluoroferiil) IN), 0.98 (m, 2H), 0.68 (rn 

etanol 214). MS: Calculado: 432; 

Uallado; [M+Hj433. 

(2R)-2-((3- 05Hz)12.23(sIHMeto80 5-rneti1-1 H-

CIoro-6-R5- 10.69 (s, lW, 8.30 (s III), p’razol-3-

rniI-IH- 8.00(d,1= 1.6 Hz, IH), 7,41 amino 

pirazol-34I) (rn 2W), 7.17 (rn, 2W. 6.12-

arnino]-5- 5.26 (rn I H), 5,13 H, J- 5.2 

nitropiridin-2- Hz, IN), 3.73-3.86 (rn, 214), 

}amino) 2-(4-2.25 (s. 311). MS: CaIc’æado: 

fluorofenil) 406; Hallado: [M+H] 407 

etano! 
h- ($l-N2-K- (400 MHz) 2.10, 12.05 y MØtodo 95 (Si-I-

lsopropoxi-lH- 11.84 (s, IN), 10.96, 10.94 y (piridin-2-

pirazol-3-,l)-3- 10.74 (s, lI-I), 9.09. R,88 y 8,83 iT)-etilarnina 

nitro--(l- (d, J 7.6 Hz, I H). 8.56 y 8.53 

(piridiui-24I) (rn IH), 8.15 y 8.11 (d. 1 9,6 

etil)piridin-26- Hz, IH), 7.77 (m, 1W, 7,73 

diamina (m, I H). 7,28 (in, I U), 6.28 

6.07 (d, 1=9.6Hz. IN), 5.99 

5.83 (5, I U). 5.78 y 5.77 (S. 

IH), 5.33, 5.26 y 4,92 (rn IH), 

4,69,4.68 y 4.50 Km, Ui), 1.55 

(d, fr 6.8 Hz, 3H), 1,36 y 1,28 

(m, 61). MS: CalcLtlaiio: 383; 
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0 

Mel. Prodocto NMRIMS SM Amina 2 

(Material 

de Partida) 

Ha(ado; cM+HI* 34 

2’ (5)-,V’-(I-(4- (400 MHz) 12.09-12 05 
y 

Metodo 95 

Fluorofenil) 11.64 (s, IH), 10.94, 10.87 
y Iluoro-- 

etil)-N2-(5- 10.72 (s. III), 8.98, 8.76 
y 

8.70 

isopropoxi-IH- (d, .J 1.6 Hz, IH), 8.16 
y 

8.11 etilanhina 

pirazol-341)-3- (d, 1= 9.6 Hz. I H), 7.45, 7.39 

nitropiridin-2,6- 
y 

7.34 (it, 2H), 7.15 (rn 2F1), 

diamina 6.24 
y 

6.04 (d, J 9.6 Hz. 1 H) 

6.03, 5V 
y 

5.76 (s, in), 5.32, 

5,21 
y 

4.89 (m, IH), 4,71, 4.59 

4,27 (m, I H), 1.52 (rn 3H), 

1.26 (rn. 611). MS: Calculado: 

400; 1-lallado: [M4-14] 40!. 

22 (R3-2-(4- (400 MHz) 12.12, 12.10y M%odo 95 

Fluorolenil)-2- 11.61 (s, I U), 10.94, 10.87 
y 

amino-2-(4-

(6-(5 1034(s, IH), 9,05, 8.82 y8,73 fluorofenil) 

isopropoxi-I if- (d, 1= 7.2 Hz, IH), 8.15 
y 

8,11 etanoJ 

pirazo1-3- (d. J 9.2 Hz, I H) 7,45, 7,38 

ilamino)-S- 7,32 (m, 2H), 7.15 (m, 2H). 

nitropiridin-2- 6.32 
y 

6.07 (d, .J 9.2 Hz, I H), 

ilarnino)etanol 5.90, 5.83 
y 

5.79 (3, IH), 5.32, 

5.21 
y 

4.89 (rn, !N). 5.23 (m. 

I U) 5.12 (m, !H), 4.78, 4.64 

4.37 (rn IH), 4.69 (m, 2H). 

1.30 (m, 6H). MS: Calculado: 

416; I-iallado: [M1-Fl] 417. 

23 (S)-3-CIoro- (400 MHz) 12.16 
y 

t LIZ (s, Mt%odo SI &)- -4-

(I -(4- III), 10.64 
y 

1038(s, IF!), fluoro-- 

fluorofenil) 8.30 (rn, 2!-!), 7.33 
y 

7.31 (m, - Łnil)-

etiI)-/v-(5- 2H), 7.16 
y 

7.08 (rn 2H), 5.81 etilarnina 

isopropoxi-IH- 
y 

5.7’ (3, 1K), 5.48 
y 

5.33 (rn 

pirazo1-34I)-5- IH), 4.60 
y 

4.21 (m, IH), 1.61 

- nitropiridin.2.6- 
y 

1.57 (d. 1= 6.8 lIz, 3H), 1.26 
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Met. Producto NMRJMS SM Amina 2 

(MalcriI 

de Partida) 

diamina (UI, 6H). MS Calculado: 434; 

Haflado: IMHI 45. 

(400 MHz) ’2,24 (s. IH), MØtodo 77 (S)-(piridin-

Ciciopropil-lif- 11.01 (S IF!), 8.30 (d, J 7.2 2-il)-

pirazo1-3-iI)-3- Hz, II-]), 8.56 (rn H) 8.10 (d, etilarnina 

nitro-fi-( I - 1= 9.6 Hz, I H). 7.76 (m, I Fl), 

(piddin-2-A) 7.32 (d, J= 8.0 Hz, 111), 7.28 

cdl) piridin-2.6- (m, Il), 6,28 (d, J 9.214z, 

diamina IH),6.[5 (s. tU), 5,28 (rn 

- III), 1,85 (m, IH), 1.54 (d,h-

6.9 Hz, 311), 0,97 (lIz 21+), I 

0.84 (rn 2W. MS: Calculado: 

365; Hallado: [M+H]’ 366. 

25 (R)-2-(4- (400 MHz) 12.18 (s, I H), Metodo (ifl-2-

Fluorofenil)-2- 10.96 (s, Iffi. 9.05, 8.79 (d, J- 78 aminO-

(6-(5-rnetil-1 JJ 7,2 Hz, I H), 8,09 (d, J 9,2 2-(4-

pirazoI3- Hz, IH). 7.39 (rn 214), 7,18 fluorofenil) 

ilaraino)-5- (rn ZR), 6,33 (d, fr 9.6 lIz, etano 

nitropiridin-2- I H), 6.19 (s, IH), 5.17 (m, 

aniino)eIano1 IH), 5,11 (t. .J 5,6 Hz, IN), 

3,68 (m, 2H). 124 (5, 3H). 

MS: Calculado: 372; Hallado: 

[M+14]+373. 

Nletodo 26 

aitrobencen-! .3-diamina 

Una mezcla de 5_cicIopropiI-N-(5-fluoro-2-ntrofeiiifl-lH-piraZOl-3-

,mina (MØtodo 82; 0.27 g, 1.03 mnol), (S)-l_(4-fluoro-fenhl)-ctilamina 

(0.72 g, 5.15 mmol), y DIbA (0.27 mi, 1.54 tumol) en n-UuOH (5 ml) se 

ca!entó en un tubo seliado a 230 C durante 23 horas. El disoivente Sc retiró 
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bajo presión reducida y el residuo Se purificO por cromatografia en columna 

(hexano:EtOAc = 1:2) para producir ci conipuesto del titulo come Un sólido 

amarilLo (038g. 97%). NMR (400 MHz) 12,25 (s, IH), 10.14 (s, 1(1), 7.87 

(d, J = 9.6 Hz, I H), 7.76 (d, 1 6.4 Hz, III), 7.36 (m, 2H), 7.15 (in, 2H), 

6.68 (s, in), 6.22 (d, J = 8.4 1-k, lii), 5.60 (br, 1H), 4,57 (m, I Fl), 1.87 (m, 

I H), 1.44 (d, J = 6.8 Hz, 3H), 0.98 (m, 2H), 0.70 (m 2H). MS: Calculado: 

381; Hailado: IM+Hi 382. 

Metodos 27-31 

Siguiendo un procedimiento similar al MØtodo 26, se sthtetizaton los 

siguientes compuestos de los materiales de partida apropiados. 

Met. Producto NMRJMS SM 

(Material dc 

Partida) 

Amiuti 

27 (R)-2-[345 (400 MHz) 12.25 (s, IH), 10.14 Metodo 82 (R)-2-arnino-

Ciclopropil-IH- (S IH), 7,87 (d, J = 9.6 Hz, IH). 2-(4-

pirazol-3- 7.72 (d, J 6.8 Hz, IH), 7,35 fluorolenil) 

iIamino)-4-.nitro (ni, 2H), 7.15 (m, 211), 6.74 (br, etanol 

fenjlamino]-244- 111), 6.27 (ft. IH), 5,62 (br. 

fluorofenil) IN), 5.03 (t, J = 5.6 Hz, I H), 

etanol 4.46 (ni Iii), 3.62 (I, J 5.6 

fl, 21H, 1.89 (m, 111), 0.97 (m, 

211), 0.71 (m 211). MS: 

Calculado: 397; Hallado: 

[M+H} 398. 

28 (400 MHz) 12,26(5, IH), 10,21 Metodo 82 (4-0uoro-

Fluorobenci!)-N3- (5, DH, 7.91 (d. J = 9.2 Hz, Ill), fcnil) 

(5.ciclopitpil-HA- 7.86 (t, J = 5,6 Hz, IH), 7,36 metailamina 

pinwoI-3-iI)-4- (m, 211), 7,17 (m, 211). 6.90 (s, 

nitrobencen-1,3- I H), 6.24 (d, .1 9.6 Hz, I H), 
.1 

diamina 5.70 (5, IH), 4.44 (d. J 5.6 Hz, 

21), 1.87 (in, 1K), 0.94 (m. 

211), 0.69 (ni 2H). MS: 

Calculado: 367; Hallado: 

1MtII 368. 
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Met. Producto NMRJMS SM I Amina1 
(Material d 

Var lid a) 

29 (S) -N ’-[I -(4- MS: Calculado: 399; HalIado: Mdtodo 83 (S)-] -(4-

Fluorofenil) eli1]- [M+Hf 400. Iluorofenil) 

N3-(5-isopropox- etilarnina 

I H-pirazel-3-iI)-

4-ni trobencen-

1,3-diamina 

(S)-’5- S)  (400 MFlz 2.28 (S. III). 10.18 NCO T9 -I30 

(b, IH), 8.54(s, 114), 7.89 (d. (piridiri-2-iI)-

pirazol-3-i!1-4- 1=9.2Hz, UI). TM ni, .J 6.0 Szmna 

I 
- Hz, IH), 7.77 an, 211), 7.34 (d, 

ipiæffin-2-il) 3= 8.0 Ui, Th), 7.28 (m, H), 
etiI)bencen-1,3- 6.65 (rn 1W. 6.24 (m, I H). 5.6(  

diamina (rn, IH), 4.60 (m, IH), 1.89 an, 

IH), 1.49 (ci, 1 6.4 Hz, 311), 

0.97 (m, 2W. 0.73 an 2K). MS: 

Caleulado: 363; Ha!Iado: 

[M+HJ 365. 

31 (R)-2-(4- (400 MHz) 12,22 (s. IH, 10,15 Metodo !44 (R)-2-amro-

Fluorofenil)-2-(3- (s, I H). 7.87 (ci, 1= 9.6 Hz, I K), 2-(4-

(5-metil-IH- 7.75(6,1=6.OHz, IR), 7,36 fluorolenil) 

pirazol-3 - an, 211)7.17 (rn 2H), 6,67 (b, etano] 

ilanhino)4- I H), 6.28 (In, I H), 5.53 (m. 

nitrofenilarnino) I H), 5.06 (t, 1=5.6Hz, I H), 

etanol 4.45 an, 111), 3.62(t,1=5.6Hz, 

2K), 2.23 (, 3H), MS: 

Cakulado: 371: Hallado: 

[M+Hr 371. 

MØtodo 32 

(S)-4-(5-Cicloorooil-IH-nirazol-3-ilamino)-2-F I-(4-fluorofenW)etilaminol-

5-ni trobenzon i tn lo 

Una mezela de 4-(5-ciclopropi)- H-pirazo1-3-i1ainino)-2-fluoro-5-

nitrobcnzonitrilo (M&odo 33; 3.0 g, 10.4 mmol), (S)-l-(4--fluoro-
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fenil)etilamina (160 g, 11.5 morn!), y D1EA (2.3 ml, 13.1 mmol) eon- C7 
BuOFI (20 in!) Sc calento en tin tubo sellado a 230 OC durante 2 horas. El / 

disolvente se retiro ba3o presion reducda y ci residuo se purifico por 

cromatografia en columna (hexano:EtOAc = 1:2) pam producir ci 

compuesto del titulo como un sóiido amarillo (4.1 g, 97%). NMR (400 

MHz) 12.41 (s, %H), 9.95 (s, IN), 9.39 (s, 11-I), 7.44 (rn 2H), 7.38 (6,J-

6.4
d,J6.4

 Hz. IH), 7.13 (it, 211), 6.95 (s, II-!), 5.68 (s, IH), 4.56 (it, IH), 1.91 (m, 

I H), 1.55 (d, J = 6.8 Hz, 311), 0.96 (m, 2H), 0.72 (m 214). MS: Calculado: 

406; Haltado: [MU 407. 

MØtodo 33 

4-(5-oprophl-1 
fl-pirazoL-3-Uaniino-2-fluoco-5-nitrobenzonitrUo 

A una solución de 2,4-difluoro-5-nitrobenzonitrilo (MØtodo 34, 5.0 g, 

27 mmol) y PlEA (5.4 ml, 31 mmol) en TNF (20 ml) se agregO gota a gota 

una sotución de 5-c[cllopropil-tU- pirazol-3-arriina (3.2 g,26 nunot) en THF 

(5 ml) a 0 °C. Luego de la adición, la  rnczcla de reacción Be agitO a 25 °C 

durante I hora. El disolvente Se retire bajo presiCn reducida y Cl residuo 

resultante se purificó por c.romatografla en coumna (hexano:EtOAc = 3:1) 

para producir el compuesto del titulo como un solido amarillo (5.5 g, 74%). 

NMR (400 MHz) 12.54 (s, IH), 10,13 (s, I H), 8.78 (d, J 7.2 Hz, In), 

� 8.10 (d, I = 13.6 Hz, IH), 6.02 (s, I H), 1.91 (m, IN), 0.97 (in, 2H), 0.72 (iii, 
2H). 

MS: Calculado: 287; 1-laIlado: [M+H] 288. 

MØtodo 34 

2,4-Difluoro-5-nitrobcnzonitrilo 

Ni’trato de potasio (16.4 g, 147.4 mmol) se agregO a H2SO4 

concentrado (85 ml, 1582 mmol) a 0 °C, seguido por Ia lenta adicion de 2,4-

difluorobenzonitrilo (11.0 g, 79.1 mmol). La suspensiOn Se agitó a esta 

temperMura durante 4 horns mÆs y Be extinguió con hielo/agua (800 m’), Bi 

sOlido resultante se recogiO por filtracion v se secO para producir ci 

compuesto dci titulo (13.8 g, 95%) como un sOlido blanco. NMR (400 

MHZ, CDCh) 8.48 (m, 111),7+24(m, Il-I). 
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MØtodo 35 

Siguiendo no procedimiento similar al MØtodo 32, se sintetizaron Ins 

siguientes compuestos a partir del 4-(5-ciclopropil- IH-pirazoi-3-ilamino)-2-

fluoro-5-nitrobenzonitri!o (MEtodo 33) y Ia amina apropiada. 

Met. Producto NMR/MS Amina2 

35 (R)-4-(5- (40014Hz) 12,40 ts. 11%). 9.95 (s, (R)-2-ammo-2-(4 

Cic!opropil-IH- lI-I), 8.42 (s, H) 7.41 an, I H), fluorofetiil) 

pirazo-3-iIamino)- 712 (rn 4H), 6.93 (s, H). 5.64 is, etanoi 

2-[l_(4-fluorcirenil)_ I H), 5.24 (t, J = 5.2 Hz, IH), 4.47 

2-hidroxietilamino] - an, I II), 3.75 (m, IH). 3,69 (m, 

5-nitrobenzonitrilo 1.91 (m, IF]), 0.99 (m, 214), 

0.71 (rn 211). MS: Calculado: 422; 

Hallado: [M+H]423. 

MØtodo 36 

(S)-10-(5-Ciclopropjklll-pirazol-3-iII-2-fluoro-N’-F1-(4-fiuorofenhl) etill-4-

nitrobencen-1 3-difimina 

Una mezola do 5-ciclopropil-N-(2,3-difluoro-6-nitrofenhl)- ]H,

pimzol-3-amina (MØtodo 85; 0,400 g, 1.43 mmol), (S)-1-(4-fluoro-fenil) 

etilamina (0209 g, 1.50 mmol, y NBA (0.373 ml, 2,14 mmo!) en n-BuOH 

(3 ml) se calento en an tubo sellado a 160 T durante 8 horns. El disoivente 

se r&iró bajo preslØn roducida y el residuo se purificO por cromatografla cr1 

columna (hexano:EtOAc = 4:1) para producir & compuesto del titulo como 

Un sólido anaranjado (0.40 g, 70%). NMR (400 MHz) 11.95 (s, IH), 8,74 

(s, IF!) 7.72 (d, J = 9.2 Hz, I H), 7.43 it, J 7.0 Hz, 2H), 7.25 
(ci, 

J = 6.4 

Hz, I H), 7.15 it, f = 8.8 Hz, 2H). 6.26 it, I = 8.6 Hz, IH), 5.63 is, I H), 4.78 

(m, 1 H), 184 (m, IH), 1.48 (ci, J = 6.8 Hz, 31-1), 0.91 (m, 211), 0.66 (m, 211). 

MS: Calculado: 399; Hallado: [M+H] 400. 
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Metodo 37 

Siguiendo an procedimiento similar al MØtodo 36, se sintetizó ci 

siguiente compuesto a partir de Ia 5-cic!opropil-N-(2,3-ditluoro-6-

nitrofeniI)-fl-pirazoI-3-amina (MØtodo 85) y Is amina apropiada. 

Met. Producto NMR/MS Amina 2 

37 (R)-2-[5-(5- (400 MHz) 12.29 (5, IH), 10.13 (5, (R)-2-anhino-2-(4-

Ciclopropil-I H- I H) 7.77 (d, J = 12,8 Hz, IH), rluorofeiiil) 

pirazol-3-ilamino)- 7.41 (rn J = 6.4 Hz, 3H) 7.15 (t, J etanol 

2-fluoro-4- = 8.8 Hz, 2H), 7.04 (d. 3 8.0 Hz. 

nitrofcnhlamirjol- IH). 5.60 (s, IH) 509 (t, J = 5.8 

24-ftuorofeail) liz, 1111,4.45 (nt 111), 362-3,80 

Hanoi (rn 2H), 1.90 an, IH), 0,98(111, 

2H), 0.71 (m, 211). MS: Cau(Mo 

415; Hallado: [M+Hf 416. 

MØtodo 38 

(S)-A’-Ciciopropi!- IH.pjrazol-3-il)-4-fluoro-N3-[ I (4-fluorofeniI) eti 

_ 

1-6- 

,3-dirnja 

Una mezcla de 5-ciclopropil.-N-(4,5-difluoro-2-nitrofenil)- I II- - 

pirazol-3-arnina (Metodo 86; 0.300 g, 1.07 mmol), (S)-1-(4-fluoro-fenil) 

etilamina (0.164 g, 1.18 mmol), y DIBA (0.280 ml, 1,61 mnlol) en n-BuOH 

� 
(2 ml) se calento en on tube sellado a 160 °C durante 16 hams. El 

disolvente se retire bajo presiOn reducida y ci residua Sc purificC por 

cromatografia en columna (hcxano:EtOAc 3:1) para producir Cl 

compuesto del titulo corny on sØlido anaranjado (0360 g, 84%). NMR (400 

MHz) 12.29 (s, IA), 10.14 (s, IH), 7.75 (d, J 12.8 Hz, IF!), 7.63 (d, I = 

6.4 Hz, IH), 7.41 (m, 214), 7.14 (I, 1=8.8Hz, 2H), 7.00 (d, f 8.0 Hz, IH), 

5.63 (s, IH), 4.55 (m, IH), 1.90 (rn 
rn) 

1.52 (d, 1=6.8Hz, 3H), 0.98 (ni, 

2H), 0.71 (rn 214). MS: Calculado: 399; Hallado: [M+H] 400. 
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Metodo 39 

Siguiendo an procedimiento similar al Metodo 38, Se sintetizsron los 

siguientes compuestos a partir do Is 5-ciclopropil-N-(4,5-difluoro-2-

nitrofenil)-IH-pirazol-3-amina (MØtodo 86) y Is amina apropiada. 

MØtodo 40 

(R-2-f5-Amino-4-(5Cicicrcl- I H-pjrazol-3-i lanijno)-6-metilpirimidin-

2-i lam ino]-2-(4-fluorofenil)etanol 

A urn suspension de (R)-2-[4-(5-ctclopropil- ltl-p[razol-3-ilamiRo)-6-

netil-5nitropiilmidin-2-ilamino]-2-(4-fluorofenil)etanol (Mdtodo I 1,0 g, 

2.4 mmol) y polvo de zinc (0.79 g, 12.0 mmol) on la mezcla de MeOH:THF 

(1:1,70 tnt) se agregó lentamente una solucion de NH40 saturado (ID ml), 

Luego de 3 horns, Is reacciOn se train con solución de NH40Ac acuoso 

saturado (40 ml), y Is mezcla resultante se agitO durante 30 minutos. La 

reacciOn se filtró entonces a haves de an tapOn de celita con EtOAc (IOU 

nil). La capa acuosa resultante se extrajo con EtOAc (2 x 100 ml), se secO, 

se filtrO, y se concentro para producir (0.8 g, 90%). MS: Calculado: 383; 

IlaUado: [M+H1 384 

MØtodos 41-46 

0 Siguiendo on procedimiento similar al MØtodo 40, se sintetizarori Ins 

siguientes con1puetos a p&lir de una nitro-pirimidina apropiasia. 

Met. Producto NMWMS SM 

(Material de 

Partida) 

41 Nt(5Cktopro$L- 0.70 (m, 21) 0.96 (t\ 211), 1.48 (d, J = 6 Mºtodo 2 

IH-pirazol-3-iI)-N1- Hz, 314), 190 (m IH), 5.05 (t, J = bUt 

l(1S)-I-(4-fluoro iN), 0,20 (s, iN), 7,16 On, 21), 7.45 (m, 

fenil)etiI] pirimidin- 2ffl, 8.83 (br s I 11), 10.35 (N s, I U) 

24,5trjamina Mg: Calculado: 353; Hallado: M+H]’ 

354.21 

42 (2R)-2-((5 -Amino-4- 65  0.90 (in. 2H), J.80 (m, MØtodo 3 065 ma 

Rs-ciclosnopil-tIl- 111). 3.56 (m, 2H), 4.80 on, IRI, 6.50 (. 
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Met. Producto NMR/MS SM 

(Msttri4 tie 

Partida) 

I pmzoi-3-ii)arnino) Il-I) 130 (rn 2H). 7.3� (rn 21), .15 

pirimidin-2-ii} (br s, 114). MS: Calculado: 369; HalIado: 

amino)-2-(4- fM+41 7O.22 I 

fl uorofeni Detanol 

WF�MSCalculado  (S-CicIopropiI       M43 Øtodo  4 

I ff-pirazol-3-iI)-IY- 340.19 

(4-fl tiorobenci I) 

pirimidin-2,43-

thami na 

MS: Caiculado 353; FlalIado: [M*H]1 44 A4-(5-Ciolopropi]- MØtodo 

IH-pirazol-3-il)-IY- 354.21 

[(lJJ-I-(4-

fluororenil)etjI] 

pirimidin-2,4.5-

trami na 

45 (R)-2-(5 -Amino-4-(5- MS: Calculado: 343; Hallado: M+H1t Metodo 6 

metil-1 H-pirazol-3 
- 344 

I lami no)pirimi di n-2-

ilamitlo)-2.(4-

fi uo to fe n it) etaIto 

46 (s) -V1(4- MS: Caiculado: 371; Hallado:[M*II] Metodo 

FIueoferttfletiI)-N4- 372 7 

(5-isopropoxi-IH-

piIaz0 -3 -ii) 

pirimidin-2,45-

triamina 

MØtodo 47 

(S-EtiI 5-amino-6-(5-cicJopropiI-JH-pfrazoI-3-ilamino)-2-{l-

fiuotofenile&ilami noiphimi din-4-caTbo%i ato 
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A una Suspension de (S)-etil 6-(5-ciclopropil-iH-pIrazol-3-ilamino)-

2-[l -(4-fluorofenil)etilamino]-5-nitropirimidin-4-carboxilato (Metodo ID; 

0.7 g, 1.5 mmol) y polvo de zinc (0.5 g, 7.7 mmol) on EtOl-{:THF (1:1, 20 

ml) se agregô len%amente una solucion de NU40 acuoso saturado (3 rnt). 

Luego de I hora, a mezela de reacción Sc enfiió a 0 °C, a Ia coal se agreó 

una solucion de N1-{40A0 saturado (10 ml). La mezela resultante Be dejó 

agitar durante 10 minutos a 0 °C y  lingo Se filtró a mares de on tapon de 

relied con EtOAc (100 ml). La caps acuosa resultante Se extrajo con EtOAc 

(2 x 100 ml), se seeó, se filtrO, y se concentró pam producir ci compuesto 

del titulo (060 g, 92%), ci coal se utilizó sin puriticaciOn posterior. 

S Metodo 43 

(S}-N2r(CiclonroyillH-pirazol--3il)-N6-[I-14fluorofcnhl)etil1piridin-

iina 

A rn-ta suseusiÆn de (s)-N’-(5-ctclopropii-IH-pirazol-3-U)-M-[1-(4-

fluorofenj()etil]-3-nitropjrjdin-2,6-diamjna (MØtodo 12; 026 g, 0.68 mmol) 

y polvo de zinc (0.223g, 3.41 mmol) en MeOI-1:THF (1:1, 12 ml) Se agreó 

lentamente solución de cloruro de amonio saturado (1.5 ml). La mezcia de 

reacciOn Be agito a 25 °C durante I hora, a Is  dual Se agregó  una soluciOn de 

acetate de amonio saturado (S ml). La mezela resultante se agitO durante 

otros 30 minutos. Sc retiró el poivo de zinc par  filtraciOn y Se lavO con 

EtOAc (20 ml). La caps, orgnica se separO, Sc lava con salmuera (10 ml), 

se sec6 sobte N32504, y Se concentrØ. EL compuesto del tituto se utilizO 

directamente pan el siguiente paso sin puriflcacion posterior. 

MØtodos 49-61 

Siguiendo on procedimiento similar al MØtodo 48, se Sjlltetjzaron los 

siguientes compuestos de una nitro-piridina apropiada. 

NMRIMS 
SM(Materini 777 de Partida) 

49 N-(5-CicIopropil-II-I-pirazol-3-iI)-K(4- MS: Calculado: Metodo 13 



- 

NO2OO6/Os753O perJcB206/oo051’4 
73 - 

Met. Compucsto NMRJMS SM 

(Material 

de Partida) 

ciI3pt4s-2,3,6-triamira 33; 
HaIado[M+HJt

 139 

-AThhlo-6-5-cicloproPil-W- MSCaicuado: MØtodo 4 

il )am I nojpiridin-2-i Jamino)-1-(4- 368; 
HalISoOethnol

 I IM+Hf 369 

inO-6-E(5-ciCiOPrOPil-IH-PifliZOL4 MSC#lculadoMºtodo  

piridin-2-iI}amino)-V4- 398; Hallado: I5 

il)propatl-I 3-diol [M+H] 399 

52 5-Cloro-N2-(5-ciclopropil-I H-pirazol-3-il)- MS: Calculado: MØtodo 16 

V-1( S)-1-(4_fluoroleflul)CtiI]piridifl-2,l,6 386; IlaIlado: 

triamina [M+HJt 387 

53 5_CIoro-N1_(5-CiCIOpropiI-IH-PirazoI-3-il)- MS: Calculado: MØlodo I? 

/v_(4fluorobenciOpiridin_2,36_tIamina 372; Hallado: 

[M+Hj 373 

54 (2R)2-({5_Amino_3-(f5-6-[(5-CicIoprOPiI-6+5  MS: Calculado: Melodo 18 

I H_pirazol-3-iI)aminolpiridin-2-iI }amino)-2- 402; HalIado: 

(4-fluorofenil)etanol [M+HJ 403 

55 (2R1_2_((5Amino_3_cIoro64(5-meUlJH- PAS: Cakalado: N4&OdO 19 

pirazol-3-il)ainino]piridin-2-iI} amino)-2-(4- 376; Hallado: 

thorofetiVttaiml [M*Hl 77 

56 (5)_N-(5-Isopropoxi-IH-pira1OI-3-iI)-V-O- ulado: MØtodo 20 

(piridin-2-il)etiI)pilidifl-2,3.64riaThifla iao: 

354 

-fl-(4-F1uoroSieti1)-#’-(5- culado: Metodo 2t 

isopropOxi- H-pirazol-3-iI)-piridin-2.3ó- laiJo: 

414dlado:22

triamina 371 

-5S--FR)-2 -(5-Amino_6-(S_isOpropoxi-IH-piraZOl- culado: Metodo 

3-iIaznino)piridin-2-iImino)-2-(4- lado: 

22luorofenil)etanol 387. 

59 MS: Cakulado: MØtodo 23 

isopropoxi- I /i-pirazol-3-iI)piridin-2,3ô- 404; Hallado: 

triamina M+Hf 405, 

60 (S)//-(5_CicJopropiI-IU-pirazoI-3-iI)-M-(l- MS: Calculado: Metodo 24 



WO 2006/087530 
- 71 

PCT/GB200610N51 

Met. Compuesto NMRII4S ’SM 

(M%teriaI 

do Partida) 

(piridin-2-i1)etiOpiridin-2,3,6-Eriamhla 335; Paflado: 

[M+I-I]’ 336. 

6’ (R)-2-(5 - Amino -6-(5-metil- III -pirazol-3- MS: Calculado: Metodo 

I lami no)pi ridin-2-i Ian’1 no)-2-(4-fluorofeni I) 342; Hal ado 25 

etanol [M+H]’ 343. 

Metodo 62 

(&I-N3-(5-CiCIVU3U- lH-pirazot-3-ifl-N’-( l-(4fluorofenifletiUbencen-

1,34-triamina 

A una suspension Ic (S)-N-(5-ciclopropil-lH-pirazol-3-ii)-il-[l -(4-

fluorofenil)etil]-4-nitrobencen-1.3--diamina (MØtodo 26; 0.37 g, 0.97 control) 

y poivo de zinc (0.317 g, 4.85 mmol) en MeO}4:THF (1:1,24 ml) so agregO 

(entamente eloruro de amoujo saturado (3.0 ml). La mezela de reaccAn se 

agitO a 25 °C durante I here, a Is coal so agrcgó entonces one solucion do 

acetato do amonio saturado (5 ml). La meacia resultante so agitO durante 

otros 30 minutos. Se retire ci polvo do zinc mediante filtraciCn y Sc Iavó 

con EtOAc (20 ml). La eapa orgÆnica so separó, se lavO con salmuera (tO 

ml), Se seth sobre Na1SO4, y so coneentró. El pmducto credo Se utilizô 

directamente para ci siguiente paso sin purificaciOn posterior. MS: 

Calculado: 351; Hallado: [M+1-I]’ 352. 

MØtodos 63-68 

Sguendo un procediniento similar al Mtodo 62, se sntetizron IOS 

siguientes compuestos de on nitrobenceno apropiado mediante reducciOn. 

M& Coinpttesto NMR/MS SM 

(Material 

do 

Partida) 

63 (2R)2-({4-Amino-3-[(5-cicIopropil-IH- MS: Calculado: 367; Matodo 

pirazol-3-iI)amino]feflil}amino)-2-(4- Hallado: [M+Hf 27 
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Met Compuesto NMR/MS SM 

(Material 

dc 

Pa rtid a) 

fluorofcnil)etanol 368 

64 MS Calculado: 337; Metodo 

fluorobencil)bencen-I ,2,4-triamina Hallado: [M+Hj* 28 

335 

65 7(lS)_l-(4_FIuorofenil)etil1.N1_(5- MS: CaIcuIado:i4Metodo 

isopropoxi-JH-pirazol-3-iI)bencen-I,2.4- Hallado: [M+I-I] 29 

trianlina 370 

67 (S)i75_CicIopropil_] H-pirazo1-3-iI)-y-(I - MS: CaIcuIado:iiTh7cºtodo 

(piridin-2-iI)otil)bencn-1 3,4-triamina UaIiado: [MFIIJ 30 

335.  _____  

68 (R-2-(4-Anilno-3-(5rnetiI-lH-pirazoJ.3-MS: iicuIado:j1iTMetOdo 

ilamino)Ienilamino)-2-(4-fluorofenil) etanol Hallado: [M+HJ 31 

342. 

MØtodo 69 

(5-5-Amjflo-4-(5-ciciopropil-lH-pirazoI-3-iIamino)-2-[l-(4-fluorofcn 

etilaminqLbenzonitri lo 

A una suspension de (S)-4-(5-ciclopropih1H-pirazol-3-ilamino)-2-[l - 

� 
(4-fluorofenil)etilamino]-5-nitrobenzonitrilo (Mºtodo 32; 4.10 g, 10.1 

mm&) y polvo de zinc (330g. 50.4 mni&) en MeOH:THF (1:1. 100 m) se 

agregó leniamente cloruro de amonio saturado (40 ml). La mezcla de 

reacciOn so agitó a 25 °C  durance I horn, a In cual so agregO Soluciôn de 

acetato de amonjo satut-ado (50 ml). La mezela resultante Sc agito durante 

oh-os 30 ntinutos. Sc reiirO ci polvo de zinc rnediante filtracj64l y Se lavó 

con EtOAc (200 ml). La capa orgÆnica Se separO, se lavó con salmuera 

(I 00 mJ), se secó snore Na2SO4, y Sc concentrO. El compuesto del tituio Sc 

usô thiecmmerne pxa ci sigucnte Paso sh purification posterior. MS: 

Calculado: 376; Hallado: [M4-H}’ 377. 
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Siguiendo an procedimiento similar a MŁtodo 69, se sintetizaron ]as 

siguientes compuestos a partir de in nitrobenceno apropiado. 

[jut. Compuesto NMRIMS SM 

(Material 

(Ic rartida) 

70 5-Amino-4-[(5-ciclopropil-I H-pirazol-3-ii) MS: Calculado: Metodo 

amino]-2-(l(I R)-I-(4-fluorofenul)-2- 392; HaIlado: 35 

hidroxietilJamino}benzonitrilo [M+H] 393 

Mitodo 71 

� 
()-N3-(5-Ciclonropil- IH-pirazol-3-ifl-2-fluoro-W’-[ W-fiuorofenhl)etill 

bencen-1 .3.4-triamina 

A una suspension de (lS)-N3-(5_cicioprpli-lH-piTazo-3-i-2-fiuoro-

N1-[1 -(4-fluorofenhl)etil]-4-nitrobencen- I,3-diarnina (Metodo 36; 0.40 g, 

.00 mmol) y polvo de zinc (0.327 g, 5.00 mmol) on MeOH:THF (1:1, 10 

ml) se agregØ lentamente cloruro de amonio saturado (4 ml). La mezola Sc 

agitó a 25 °C durante 2 horns, a Ia cual Se agregó entonces una SOlucióii de 

etato de amonio saturado (5 ml). La mezela resultante Se agitÆ durante 

otros 30 minutos. Se retiró ci polvo de zinc mediante flltración y Se lava 

con EtOAc (tS nI). La cops orgAnka St separO, Sc lay6 con salmueta, Sc 

seó  sabre Na2SO4, y se concentro. El compuesto del titulo se usa 

directamente pam at siguiente paso sin purificaciôn posterior. 

NlØtodo 12 

Siguiendo an procedimiento similar al MØtodo 71, se sintetizó ci 

siguiente compuesto de an nitrobenceno apropiado. El compuesto Se use 

directamente para el siguiente paso sin purificación posterior. 

Met. Compuesto SM 

I 
i ((’lateriat 

de Partida) 

72 (2)-2-((4_Amino-3-[(5-cictopropiI-lN-pirazoI-3-itamino-2- Metcdo 37 

fluorofenil )amino).2-(4-fluorofenil)etanol 
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MØtodo 73 

(S’i-N3-Cic.lopropil-IH-pirazol-3-ifl--6-ftporo-M4% -(4-fluorofenhY)eti1 

bencen-1 3,4-triamina 

A unit suspension de (S)-N’-(5-ciclopropil-lH-pirazoi-3-ii)-4-fluoro-

N3-[I-(4-fluorofenil)etii]-6-nitrobencen-i,3-diamina (MØtodo 38; 0.33 g, 

0.826 motel) y polvo de zinc (0.270 g, 4.13 mmoi) on MeOH:THF (I:!, ID 

ml) Sc agregØ tentamente cloruro de amortio saturado (4 ml). Lit mezela Sc 

agitO a 25 °C durante 2 horns, a Is coal se agregO solución de acetato de 

amonlo saturado (5 ml). La mezcla rrsultanw Sc agiló durante otros 30 

minutes. Se retina ci polvo de zinc mediante flitraclOn y se lavO con EtOAc 

(15 ml). La capa orgânica Se separo y se seen sabre Na2SO4, Luego del 

retire del disoivente, ci compuesto del titulo Se use directamente para at 

siguiente paso sin purificaeiOn posterior. 

MØtodo 74 

Siguiendo on procedimiento similar al MØtodo 73, se sintetizaron Ins 

siguientes compuestos a partir de on nitrobenceno apropiado. El compuesto 

se uso directamente para ci siguiente paso sin purificacion posterior. 

Mel Compueslo SM 

(Material 

do Partida) 

74 (2R)-2-({4-Amino-5-[(5-ciclopropil-lH-pirazol-3-il)axninoJ-2- Metodo 39 

fluorofenil) amino)-L(4-fluorofenii)etarrol 

MØtodo 15 

2-Cloro-Ac(5-Cicionronii I H-oirazol-3-ifl-6-metil-5-nitronirimidin-4-amina 

Una soluciOn de 5-ciciopropil-IH-pirazoi-3-amina (1.8 g, MO mnol) 

on n-Bu014 (25 ml) Se agregó lentamente a Is  solucion n-BuOH (60 ml) de 

2,4-dicioro-6-metii-5-nitropidmidina (3.0 g, 14,0 moral) y thEA (2.4 g, 

19.0 mmd). Luego de 5 minutes, Is  reaction Se diluyó con hexano (100 

ml). El prccipitado resuitante se recogid par filtracioc para proporcionar ci 
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compuesto del titulo (4,1 g, 96%). MS: Calculado: 294; 1-lallado: [M+H]1 

295 

MØtodo 76 

2-CJoro-N-(5-çjporopi IH-jrazoI-3 1fl-5-nitropblmidin-4-amjna 

A mm solucion de 2,4-dicloro-5-nhropirimidina (3.0 g, IS mmol) 

DIEA (2.4 g, 18.5 mmol) en n-BuOH (30 ml) Sc agregO lentamente 5-

ciciopropi!-IH-pkazoi-5-amina (2.0 g, 16.2 mmol) a 25 °C. La solucion 

rcsultante se agito a 25 °C durante 5 minutes y se conccntró a sequedad 

pars producir ci compuesto del tituio (3.1 g). NMR (CDCts) 0.80 (m, 21-i), 

1.05 (m, 21-I), 6.60 (s, 1H), 920 (s, IH), 9.70 (br s, 111), 10,40 (br s, I f-I). 

I. 

Metodo 77 

6-CIoro-N-(5-Ciciqppil- IH-pjrazol-3-il)-3 -nftcppiridin-2-amina 

I 
A una solución de 2,6-dictoro-3-nitropiridina (0.67 g, 3.2 camel) y 

D!EA (0.46 ml, 2.65 mmol) en £tOH (20 ml) Sc agre.gó una solución de 5-

I ciclopropil-IH-pirazol-3-amina (0.26 g, 2.12 mmol) on EtOl-] (5 ml) gets a 

gola a 0 °C. Luego de a adicion, Ia mezcla de reacciOn Sc agitO a 25 °C 

durante 24 horas, El thsolvente se retiró bajo prcsión rcducida y ci residue 

I 
resultante se purifico par cromatoyafla en cok3mna (hexano;EtOAe = 5:) 

para producir ci compuesto del tituio como un sOlido amarillo (0.58 g, 

I 98%). NMR (400 MHz) 12.36 (s, IR), 10.20 (s, In), 8.54 (d, J = 8.4 Hz, 

III) 7.01 (d, J 8.4 Hz, In), 6.39 (d, J = 1.6Hz, In), 1.94 (m, IH), 0.96 

(m,2 H), 0.71 (rn 2H). MS: Calcujado: 279; Hallado: [M+H] 280. 

Metodo 78 

Sguiendo un procedimiento similar al MØtodo 77, Sc sintetizØ ci 

siguiente compuesto de urn nitropiridina haciendoia reaccionar con la 

amina apropiada. 

Ma Vroth,cto NMR)MS Amiuia 

78 6-Cloro-N-(5- (400 MHz) 12.36 (5, 114), 10.24 (s, 5-metil-I H-
metä-IH-pirazol-3-  IH), 702 pinzoI--anhina 
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MO. Ma. Producto NMRJMS I Amina 

iI)-3-nitropiridin-2- (d, J= 8.8 Hz, I Fl), 648 is, I I-I), 

amina 2,27 (5. 3H). MS: Calculado: 253; 

Hallado: LM+HF 254, 

MØtodo 79 

56-C!oro-N-(5-Ciclopropil-IH-pirazol-3-ifl-3-nitropiridin-2-amina 

A una solueiôn de 2,3,6-tric)oro-5-nitropiridina (1.62 g, 7.10 inmol) y 

DII3A (1.24 ml, 7.1 mmofl en TUP (25 ml) se agregó gota a gota unit 

solución de 5-ciclopropil-IH-pirazo1-3-amina (0.70 g, 5.68 mmol) en THF 

I 

(5 in!) a 0 °C. Luego de In adición, Is  mazda de reacdiOn se agito a 25 °C 
duninte 24 horas. LI disoivente Se retiró bajo presiOn redudda y & residua 

I yesuhante se purificó pot cromatografia en columna (hexano:EtOAc 

1.5:1) para producir el compuesto del titulo como an sólido amarillo (0.83 

I g, 47%). NMR (400 MHz) 12,39 (s, IN), 10.12 is, 1Ff), 8.77 (d, J 1.2 Hz, 

IN), 6.35 (s, IR), 1.95 (m, 114), 0.96 (m, 21-f), 0.71 (iii, 2Ff). MS: 
I 

Calculado: 313; 1-fallado: [M4-H] 3l4. 

MØtodos 80-8I 

I Siguiendo tin procedimiento similar al Mdtodo 79, se sintetizaron Ins 

I siguientes compuestos de una 2,3,6-tricloro-5-nitropiridina haciØndola 

reaccionar con Ia amina apropiada. 

Met. Prsd’ctq NMRJMS Avnhn 

80 (R)-2-(3,6-Oicloro-5- (400 MHz) 8.46 (S. Fl), 8.22 (d, J (R)-2-ariiino-2-

mtropiridn-2-Ianino> 8.0 Hz, HA), 7.45 on, 2H), 7.16 (m, ç4-fluorolenil) 

2-(4- 2H), 5.22 (m, I H). 5,05 (t, .J 6.0 lIz, etaliol 

fluorenl)e%ano %H), 3.87 on, %H), 172 an, H) 

-81 5,6-Cloro-N-(5- (400 MHz) 12,26 -yI 1.64(5, 111), S-isopropoxi-

sopiopoxi.iH- 10.42 
y 

10a4 (5, 111), 8.81 
y 

8.77 H-pirazol-3-

piraz01-3-il)-3- (s, II-!), 6,02 
y 

5.94 (s, I i-I), 4.70 amina 

nhlrophiLlin-2-amina and 4.48 (m, 11-1), 112 
y 

1,27 (d,.7 

6.014z, 6H). MS: Calculado: 331; 
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Met. Produto NMWMS Amlin 

Hajisdo: [M+Hf 332. 

MØtodo 82 

5-Ciclopro2il-N-(5-fluoro-2-njtrofenil)-1 H-pirazo!-3-amina 

A una soIucióu de 2,4-difluoro-1-rthrobenceno (1.76 g, II mmol) y 

DEA (1.93 ml, 11.1 mmol) en THF (20 ml) se agregó gota a gota LAna 

solucjón de 5-ciclopropil-1FJ-pimzo!-3-amina (091 g, 7.39 mmol) on THF 

(5 ml) a 25 OC. Luego de Is adiciôn, la  mezela de reacciôn se agitô a 80°C 

durante 48 horns. El disolvente se reiiro bajo presion reducida y el residuo 

resultante se purifico por cromatografia on columna (hexano:DCM:EtOAc 

= 2:1:1) para producir ci compuesto del titulo conto tin sotido amarillo (0.62 

g, 32%). NMR (400 MHz) 12.37 (s, lU) 9.83 (s, I I-I), 8.25 (m, I H) 7.98 

(d, J 1).2 Hz, I U), 6.75 (m, 11-1), 5.95 (s, I H), 1.90 (in, I H), 0.96 (m, 

2H), 0.72 (m, 2H), 

MØtodos 83-84 

Siguiendo an procedimiento similar al Metodo 82 Se sintetizaron los 

siguientes compuestos a pan-fir del 2,4-difluoco-1-nitrobenceno y In amina 

apropiada. 

Met. NMR/MS Amina 

83 A’-(5-Flaoro-2- MS: Calculado: 280; Uallado: (M+H]t 5-isopropoxil-

nitrofenil)-5- 281 I U-pirazol-3-

isopropoxi- II- amina 

pi razol -3-am na 

84 5-Metjl-N-(5- (400 MHz) 12.34 (5, H) 9.85 is, I Fl), 5-metil-IH-

fluoro-2-nilrofenil)- 8.25 (m, ’H), 7.99 (dd,J= I2. 
y 

2.8 pirazol-3-

I JI-pirazol-3-amina Hz, I H), 6.75 (Iii, H) 6.03 (d, J 2.0 amina 

Hz, 1-I), 2.24 (s, 3H). MS: Cakuado: 

236; Haliado: [M+H]t 237. 

MØtodo 85 

5-Ciclopropil-N-(2,3-difluoro-6-nitrofenil)- IH-pirazol-3amina 
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A una soludón do 1,234rifiuor4-nitronceno (3.2 g, 18 mmol) 

DIEA (4,2 ml, 24 mmol) en THE seco (20 ml) se agregó gota a gota una 

solucfón de 5-ciclopropil- I H-pirazol-3-amina (2,0 g, 16 mmol) en THE (5 

ml) a 0 °C. Luego de Ia adicion, la mezcla do reaceión so agile a 25 °C 

durante 21 hotas. EL disolente Se retire bjo presion teducida y et residuo 

resultante se purifico per cromatografla en columna (hexano:EtOAc = 5:2) 

La recristalizacion de EtOAc (10 ml) y hexanos (-IOU ml) produjo ci 

compuesto del titulo como cristales rojos H.5 g, 33%). NMR (400 MHz) 

11.90 Is, IH), 8.78 Is, 11-1), 7.86 (t, J = 7.6 Hz, IH), 7.08 (q, J = 8.7 Hz, 

IH), 560 Is, 111), L93 (rn IH), 0.89 (rn 2 H), 0.65 (rn 21-I). MS: 

Calculado: 280; 1-Jallado: [M+H] 28!. 

MØtodo 86 
I 5-CiclopropiI-N-(4.5di1iuoro-2-nitroferiiI)- I Hpirazol-3-amina 

I 
A una sotuciórt de 1,2,4-trifluoro-5-nitrobenceno (3.0 g,  IS mmol) y 

DIEA (4.2 ml, 24 mmol) en THE sew (20 ml) so agregó gota a gota una 

I soluciôn de 5-cIcoproplI-IH-pirazol-3-amina (2.0 g, 16 mmol) en THE (5 

ml) a 0 °C. Luego do a adicion, Is mezcla de reacción so agile a 25 °C 
I durante 20 horas. Seguidamente se calentó a 40 °C durante 40 horns. El 

I 
disolvente se retirO bap presión reducida y ci residue resultaitte so purifice 

por cromatografla en columna (hexano:EtOAc 5:2). La recristalizacion de 

I EtOAc (10 ml) y hexanos (-1 DOmi) produjo ci compuesto del tItulo como 

cristales rojos (0.8 g, 18%). NMR (400 MHz) 12.36 (s, I Fl), 9.79 Is, I H), 

8.27 (m, 2H), 5.93 Is, 114), 1.90 (m, IH), 0.93 (m, 21-I), 0.72 (m, 214). MS: 

Calculado: 280; Hallado: [M*141 281. 

MØtodo 87 

2-C!oro-N-(5-isoor000xi-IH-thrazol-3-il)-5-nitropirimidin-4-amina 

A una soluciOn do 2,4-dicloro-5-nitropirimidina (0.41 g, 2.1 mmol) 

DIEA (0.31 ml, .8 mmol) en THE (10 ml) Sc agregó 5-isopropoxi-IN-

pirazol-3-amina (0.20 g, 1.4 mmol) a 0 ’C. La mozcla de reacciOn so agitO a 

0 OC durante I hon. EL disoLvente so retiro bajo preslØn reducida y ci 
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residua resultante Se purificO par cromatografia an columna DCM:EtOAc 

25:!) pars producir el compuesto del titujo como on sOjido amarillo (0.19 

g 45%). MS: Cateulado: 298; 1-Jallado: [M+HI 299. 

MØtodo 88 

ndin-

r! am in a 

A una suspension de (S)-M-(5-ciclopropil-1H-pirazol-3-iI)-N2-(1 -(4-

fluorofenil)etil)-5-nitropkidin-2,4-diamina (MØtodo 89, 0.15 g, 0.40 mmol) 

y polvo de Zinc (013 g, 2.0 mmol) en McOH-THF (ii, 16 ml) Se agregO 

entamente una soluciOn de conIro de amonio saturado (2 ml). La mczcla 

S., 0 de reaccion se agito a 25 C durante 1 here, a is coal so agrego solucion de 

acetato de amonio saturado (S ml). La nczcla resultante Sc agile durante 

otros 30 mnutos. Sc retire ci polvo de zinc mediante filtraciOn y Se lavO 

con EtOAc (20 ml). La capa orgÆnica se separØ, Se lavô con salmucra (10 

ml), se sectS sabre Na1SO4, y Se concentro. El producto crudo Sc usA 

directamente para ci siguiente paso sin puriflcaciOn posterior. MS: 

Calculado: 352; Hallado: [M+H]’ 353. 

Metodo 89 

� 
()1M-(5-CicloDropil-!H-pirazol-3-il)-N1-(I 

nitronir din-2 4-diamina 

Una mezcla de 2-cloro-N-(5_ciclopropil-lH-pirazol-3-i)-5-

nitropiridin-4-amina (Metodo 90, 0.15 g. 054 moral), (5)-! -(4-fluoro-fenil)-

etilamina (0.093 g, 067 mmol), y DEA (0.12 ml, 0.67 nimol) en n-BuOH 

(5 ml) Se entente an no tubo sellado a 180 °C durante 32 horas. El 

disolvence Se retirA bajo presion reducida y & residua se purificó  pot 

cromatografia an co!un,na (hexano-EtOAc = 1:1) pars producir el 

compuesto del titulo come on stSlldo amarillo (0.168 g, 82%). ’H NMR 

(400 MHz) 1237 (s, lI-I), 9.59 (b, I H), 8.83 (s, I H), 820 (b, In), 7.37 (m, 

2H), 713 (m, 2H), 669 (b, lU) 5.88 (b, IH), 5.29 (ni, I H), 1.91 (m, IH), 
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1.43 -1.43 (d, J = 6.4 Hi, 311), 07 (rn 2H1, 0.71 (in 2H). MS: Calcutado: 392; 

Hallado: [M+HI* 383. 

MØtodo 90 
I 

2-Cloro-N-(5-Ciclopropjl- I H-oirazol-3-iI)-5-nilropiridin-4-nmina 

A una soluciOn de 2,4-dic]oro-5-nitropiridina (MØtodo 91, 0.42 g, 

2.18 mmol) y thEA (046 ml, 2.61 mmol) en THF (10 ml) se agregó una 
I soluciOn de 5-cielopropillF1-pirazo1-3-amina (0.31 g, 2.50 mmol) en THF 

I ml) gota a gota a   °C. Luego de Ia adkión, Ia mezela de reaccion Sc 

agitó a 25 °C durante 17 horas. El disolvente se retire bajo presiCu reducida 

I y el residuo resultante Se purifieC por cromatografla en coluinna 

0 (hexano:EtOAc = 3:1) para producir el compuesto del titulo come Un sôlido 

amarillo (0,54 g, 89%). ’H NMR (400 MHz) 12.55 (s, I Fl), 9.95 (s, I H), 

8.97 (s, IH), 8.09 (s, lI-i), 6.02 (ti J= 2.0 He, IN), 1.93 (m, I H), 0.97 (m,2 

H), 0,71 (rn 2H), MS: Calculado: 279; Hallado: [M+Ur 280. 

MØtodo 91 

2,4- Di eloro-5 -nitropi rid’ na 

A 4-cloro-5-nitropirilln-2-amina (Meto4o 92, 4.40 g, 21.0 mmol) en 

BC concentrado (70 ml) se agregó nitrito de sodio (4.36 g, 63.1 mmol) en 

pordones a 0-5 °C. Luego de I hora a 0-5 °C,  la reacciOn se calentO a 

temperatura tie Ia saia y Se agito durante 50 horas. Se agregC hielo (IOU g) 

La mezcta cc extrajo eon Øter (2x50 tnt) y se secØ sobre sullato de sodjo. 

El disolvente Se retirC bajo presión reducida y el residue resultante Se 

purificó por cromatografia en columna (hexano-DCM = 1:5) para producir 

el compuesto del titulo como un sólido blanco (1,47g. 33%). ’H NMR (400 

MHz) 9.18 (s, I H), 8.22 (s, I H). 

MØtodo 92 

4-Cl oro- 5 -nitropi ri din -2-am i na 

A 4-eloro-3-nitropiridina (10.0 g, 63.1 mmol) en 500 ml de amonjo 

liquido se agregO permanganato de potasio (19,9 g, 126.1 mmol). La 
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reacción Sc agitô a esta temporatura (-33 °C) durrmte 5 horns, largo so C’ 

calentO lontamente a temperatura do In sala. Largo do Ia evaporación del 

amoniaco, Se agregO agua (I L), El sólido formado Se recogió par filtracion 

y so Iavo con agua (2 L). El solido so extrajo con I :IDCM:EtOAc (5x500 

m’). Sc retina el disolvente y el sólido resultante so recristalizO de EtOAc 

(400 ml) para producir el compuesto del titulo como on sOlido amarillo (4,4 

g, 33%). HNMR (400 MHz) 8.88 (s, IF{), 7.65 (b, 2H), 6.62 (s, IH). 

MØtodo 93 

(R)-2-t5-Amino-4-(5-Cicoom6i1-1H-niro1-3-iI1no)viridin-2-i1amin0)-
2 44- fluoro toni I )elano I 

A una suspension de (R)-2-(4-(5-ciclopropil-lH-pirazol-3-ilamino)-5-

nitropiridin-2-ilamino)-2-(4-fiuorofenil)otanol (MØtodo 94, 014 g, 0.36 

mmol) y polvo do zinc (0.128, 1,78 mmol) en MeOH-THE (1:1,16 ml) Se 

agregO lentamente cloruro de antonio saturado (2.0 ml). La mczcla do 

reaccion so agitO a 25 °C durante I hon. a Ia cual se agregO entrances una 

sotucion de acotMo do amonjo saturado (5 ml). La mezcla resultante so 

agitó durante arras 30 minutos. Se retina el polvo do zinc mediante 

filtraclon y se lavO con EtOAc (20 ml). La eapa organics Se separØ, so lawS 

con salmuera (10 ml), so sera solve sulfato do sodio, y se concentrO. El 

producto crudo so usO directamente pan el siguiente paso sin purificaciOn 

posterior. MS: Calculado: 368; Hallado: [M-I-H1 369. 

MØtodo 94 

)_244-15-CicIonropi1-IH-nir4zol-3-iIamino)-5-nitrooiridin-2-ilaminoE2-

Lgrfluorofenifletaflo] 

Una mezola de 2-cloro_N-(5-ciclopropil-lJ1-pirazOl-3-il)-5-

nitropiridin-4-amina (MØtodo 90, 0.15 g, 0.54 mnofl, (R)-2-aniino-2-(4-

fluorofenil)etanol (0.10 g, 0.67 mmol), y DIEA (0.12 ml, 0.67 mmol) on n-

BuOH (5 ml) Se calentO en in who sellado a 195 °C durante 52 horns. El 

disolvente so retirO bajo presion reducida y et residua so purificO per 

cromatografia en columna (EtOAc) pars producir el compuesto del titulo 
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solido amaæiio (0i5 g, 72%).’H NMR (400 MHz) 12.38 (s, IH), 

959 (b, iH), 8.83 Is, 114), 8.16 (I,, IH), 7.37 (it, 2H), 7.13 (in. 2H), 6.75 (I,, 

I H), 5.92 (b, I H), 5.25 (b, I H), 4.98 (it, I H), 3.61 (ti = 6.4 Hz, 211), 192 

(it, III), 0.97 (m, 2H), 0.72 (rn 2H). MS: Caiculado: 398; Haliado: [M#H] 

399, 

Metodo 95 

6-CLoro-N-(S-isoprojxi-1ff-pirazol-3-il\-3-nitcopiridn-2-amina 

A una soluclØn de 2,6-dicioro-3-nitropiridina (1.0 g, 5.3 mmol) y 

DWA (077 m, 4.4 mmol) on THF (20 ml) se agrcgó  5-isopropoxi-lH-

pirazol-3-amina (0.50 g, 3.5 mmol). La mezcla de reacción se agito a 25 °C 

durante 3 dias y 60 °C durante I hon. El disoivente Se retiró bajo presiOn 

reducida y ci residue resultante se purificó por cromatografla en columna 
(hexano-EtOAc 

3:1) pan producir ci compuesto del tItulo como un sóiido 

amarillo (0.62 g, 59%). ’H NMR (400 MHz) 12.25 y 11.66 (s, IH), 10.46 

10.13 Is, IH), 8.56 (m, IH), 7,11 y 7.02 (d, J= 8.4 Hz, IH), 6.08 y 5.97 Is, 

114), 4.70 y 4.48 (m, In), 1.32 y 1.27 (d, J 6.0 Hz, 6H). MS: Calculado: 

297; Hailado: [M+H} 298. 

MØtodo 96 
I (S)-2-Amino-3-(5-ciciorropil-1 *J-pirazol-3-ilamino)-5-(I-(4-fluorofenilj 

I 
etilam ino)bcnzonitrilo 

A una suspensh5n de (5)_3-(5-ciciopropil-lH-pirazo1-3-iIamino)-5-(I-

(4-thorofenil)etilamino)-2-nhrobenzonitrilo (MØtodo 97, 4.20 g, 10.0 

mmol) y poivo de zinc (3.40 g, 52 mmol) en MeOH-THF (I:!, 100 ml) Sc 

I agregô lentamente eloruro de amonio saturado (40 ml). La mezcia de 

reaceión so  agitO a 25 °C durante I hora, a in cual se agregó entonces Ufla 

soJucion de acetato de amonjo saturado (50 nil). La mezcla resultante se 

I agitó durante ones 30 minutos. Sc retiro el poivo de zinc mediante 

flltracion y Se 1ay6 con EtOAc (200 ml). La capa organica se separO, Sc lavo 

I eon salmuera 000 ml), Se secó sabre sulfato de sodlo, y Se cancentcó. El 
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producto crude se usó dircctamente pan el siguiente paso sin purificaclØn C1ç; 

posterior. MS: Calculado: 376; Hallado: [M+H]* 377. 

Metodo 97 

(5)-3-(5-Ciclopropil-IH-pirazol-3-ilamino)-5-(l -(4-fluorofenil)etilamino)-

2-nitrobenzonitrilo 

Una mezola de 3-(5-ciclopropi(- IB-pirazol-3-ilamino)-5-fluoro-2-

nitrobenzonitrilo (Metodo 98, 3.50 g, 12.2 mmol), (S)-1-(4-fluoro-fenil) 

etilamina (137 g, 13.4 mmol), y DIEA (2.6 no, 14.6 maned) en n-BuOH (20 

ml) Sc caicnto en on tuba sellado a 230 °C durante 2 horns. El disolvente se 

retire bajo presión reducida y ci residuo Se purificO por cromatografia an 

columna (bexano-EtOAc = 1:2) pars producir ci compucsto del titulo como 

on sCiido amarillo (4.4 g, 89%). ’H NMR (400 MHz) 12.38 (s, 114), 10.12 

(b, H), SQl [ci, J = 6.4 Hz, 114)7.34 (rn 214), 716 (rn 214), 6.89 (1,, 11-1), 

6.77 (s, IH), 563 (m, I H), 4.55 on, IH), 1.90 on, I H), 1.45 (d, J 6.8 Hz, 

3H), 0.97 (m, 2H), 0,70 (m 211). MS: Calculado: 406; Hallado: [M -f-H] 

407. 

MØtodo 98 

(-CicIopropiI-1H-pirazol-3-i!arnino-S-fluoyo-2-nitrobcnzonitrilo 

A 
una soiucion de 3,5-difluoro-2-nitrobenzonitrilo (Mºtodo 99, 5.8 g, 

31.5 mmol) y DIEA (5.5 ml, 31.5 mmol) en THE (50 ml) se agregO gota a 

gota una solueion de 5-ciclopropil-IH-pirazol-3-amina (4.66 g, 37.8 mmol) 

en THf (5 ml) a 0 °C1. Luego de  Is adicion, Is mczcla de reaction se agitô a 

25 °C durante 20 horns. El disolventc Sc retire bajo presión rcducida y el 

residua resultants Se purificó  par cromatografia an columna (DCM-EtOAc 

= 10:1) pars, producir ci compucsto del titulo como on solido amarillo (5.5 

g,61%). H NMR (400 MHz) 12.43 (s, 114), 9.70 (s, IH), 8.22 (dd, J= 11.2 

2,0 I-It, 114)7.51 (d, J 5.2 Hz, 114)5.92 (s, 114), 1.90 (m, IH), 0.95 (m, 

2H), 0.71 (m, 2H). MS: Calculado: 287; Hallado: [M-*-H] 288. 



WO 26/087530 -- - -- - - PCT1GB20061OOO57I 

Metodo 99 

3.5-Difluoro-2-nitrobenzonitrilo 

Nitrato de potasio (6.56 g, 64.8 mmol) se agregó a 112SO4 

concentrado (33.7 and, 633 mmol) a 0 °C, seguido por  Is lenta adiciOn de 

3,5-difluorobenzonitrilo (4.4 g, 31.6 mmol). La suspenslAn Se agitó a esta 

temperature durante 3 horns toss y se extinguió con ague lielada (500 nil), 

El sOIido resultante se recogiO par flltraciOn y se secO para producir ci 

compuesto del titulo (5.55 g, 95%) como an solido blanco. H NMR (400 

MHz, CLCI3) 743 (m, IH), 7.35 (m, IH). 

Metodo 100 

� (S)-2-Amino-3-(5-CicloDrophl-

eti lam i no)ben zamida 

A una suspension de (S’)-3-(5-ciciopropii-iH-pirazo}-3-ilamino)-5-(l - 

(4-fluorofenil)eti.Iamino)-2-nitrobenzonitrilo (MØtodo 97; 4.20 g, 10,0 

mmol) y polvo de zinc (3.40 g, 52 mmol) en McOH-THF (1:1, 100 ml) se 

agregO lentamente cloruro de amonio saturado (40 ml). La mezcla de 

reacciOn se agitO a 25 °C durante I hors, a Is  cual se agregO entonces una 

solucion de acetato de amonlo saturado (50 ml). La mezcla resultasfle se 

agitO aureate otros 30 minutos. Se retire el polvo de zinc medicate 

filtraciOn y Sc lavo con EtOAc (200 ml). La capa orgÆnica Sc separO, Se lavO 

con salmucra (100 ml), se secO sabre sulfate de sodic, y se concentrA. S 

producto crudo se usó directamente pan el siguiente paso sin purificaciOn 

posterior. MS: Calculado: 394; 

Hallado: [M+H] 395. 

Metodo 101 

(S)-N-(5-Ciclooropil-lH-pirazol-3-il)-2,6-difluoro-N’-(J 

-(4-fluorofenil) 

etiflbencen-1 3.4-triamina 

Una soluclOn de cloruro de amonio saturado (4 ml) Se agregó 

lentamente a una suspensiOn de (S)-N-(5-ciclopropil- IH-pirazol-3-il)-2,4-

difluoro-N3-(l -(4-fluorofenil)etil)-6-nitrobencen-1 ,3-diamina (MØtodo 102, 
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0.30 g, 0.719 mmol) y p&vo de zinc (0.235 g, 359 mmol) en MeOH/THF LI 

(10 ml, 1:1). La mezcla se agitó a 25 °C durante 2 horns. Sc agrcgO una 

soiucion de acetato de amonio saturado (5 ml) y Ia mezcla Se agitO durante 

otTos 30 minutes. Sc retiro ci poYvo de zinc mediante flltraciôn y In torta se 

lavó con EtOAc (15 in!). La capa orgänica Sc separO y Se sccó  sabre sulfate 

de sodlo. Luego del retina del disolvente, et producto Sc us6 directamente 

para ci siguiente paso sin purificacion posterior. 

MØtodo 102 

(S)-M-(5-Cicloprophl- I H-pirazol-3-il)-2A-difluoro-N3-’(l -(4-fiuorofenjfl 

etil)-6-nitrobencen-1 3-diamina 

� 

Una mezcia de 5-ciclopropil-N-(2,3,4-trifluoro-6-nitrofenii)- Ill-

pirazoi-3-amina (Metodo 103, 0.300 g, 1.01 mmol), (S)-1-(4-

fluorofeniDeti!amna (0.154 g, 1.11 mmol) y DIEA (0263 ml, 151 mmol) 

on n-SuCH (2 ml) se ca%enth en an tubo sellado puesto en on babe do aceite 

graduado a 135 °C durante 8 horns, El disolvente se retire bajo presiOn 

reducida y ci residue Se purificO par cromatografia (hexana-EtOAc 31) 

pars producir ci compuesto del titulo wino un sóiido anaranjado (030 g, 

71%). H NMR (400 MHz) 1189 (s, IH), 8.57 (s, iH), 7.69 (d, iH, Jl3.6 

Hz), 7.35 (m, 2H), 7,14 (t, ,J 8.8 Hz, 2H), 6.81 (d, IH, 7.6 Hz), 5.39 is, 

� 
1H), 5.00 (in, IH), 1.80 (m, IJ-), 1,49 (d, J 6.8 Hz, 3H), 0.90 (m, 2H), 

0.62 (rn 2H). MS: Calcuiado: 417; Hallado: [M+H]* 418. 

Metodo 103 

5_Ciclonrooii-N-(2.3.4-trifluoro-6-nitrofenil)-IH-pirazol-3-aiuina 

A 1,2,3,4-tetrafiuoTo-5-nitrobenceno (3.0g. 5.4 mmiii) y thEA (3.7 

ml 21.0 mmol) en TUF seco (20 ml) se agregó 5-ciclopropil-lH-pirazoi-5-

amina (1.7 g. 14.0 mniol) en UHF (5 ml) goes a gota a 0 °C. Luego de Ia 

adición, Is  mezcia do reacciOn se agitó a 25 °C durante 16 horas. El 

disolvente se retiró bajo presión reducida y ci residuo resulta-ifle Se purified 

por cromatografla an columna (hexano-EtOAc = 4:!). Este se recristalizó de 

Et,O (20m1) y hexanos (-4 5Onil) pan producir el cornpuesto del titulo 
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come oristales rojos (0650, 16%). ’H NMR (400 MHz) 11,84 (s, IH), 

867 (s, IH), 8.06 (rn IH), 5.57 (s, IH), 1.82 (rn 114), 0.89 (m, 2H), 065 

(m, 2H), MS: Calculado: 298; Hallado: [M+1-1f 299. 

Metpdo 104 

(R)-2-(4-Amino-3-(5-Ciclopropi I- IH-pirazol-3-ilamino)-2,6-

di fluorofenilamino )-2 -(4-fluoro fen i I)etanol 

Una solución do cloruro de amonio saturado (4 ml) Sc agregó 

lentamente a ma suspension do (R)-2-(3-(5-ciclopropil-IH-pirazot-3-

lam i no)- 2 ,6-d fluoro-4-n i tro fen lamino)-2-(4-fl uoro feni )etano I (MØtodo 

lOS, 0.250 g, 0.577 mmol) y polvo do zinc (0189 g, 2.88 mmol) an 

� MeOHITHF (10 ml, 1:1). La mezcla se agitO a25 °C durante S minutos, St 

agregó una solución de acetato de amonlo saturado (5 ml) y Is mezcla so 

agitO duraifle ones 30 minutos. Sc retiró at polvo de zinc mediante 

fihración y Ia torn Se lav6 con EtoAc (15 ml). La capa orgØnica se scrawny 

Se secó sobre sulfato de sodio. Luego del retire del disolvente, ci producto 

so us6 directamente para ei siguiente paso sin puriflcacion posterior. 

MØtodo 105 

(R)-2-(3 -(5-Cicloprop fl-IH -yirazol-3-ilarnino)-2,6-di tluoro-4-

� 

Una mezcla de 5ciclopropii-N-(2,3,4-trifiuoro-6-nitrofenil)- 1ff-

pirazol-3-amina (MØtodo 103, 0.300 g, i_Ui mmoi), (R)-2-amino-2-(4-

fluorofenil)etanol (0.172 g, 1 II mmol) y DIEA (0.263 ml, 1.51 mmol) an 

n-BuOH (2 ml) se calentO on Un tuba sellado puesto en un bane do aceite 

graduado a 135 °C durante S horas. El disolvente so retire baja presion 

reducida y el residua Se purificO par cromatografia (hexano-EtOAC = 1:1) 

para producir at compuesto del titulo come an sOlido anaranjado (025 g, 

57%). H NMR (400 MHz) 11.88 (s, IH), 8.57 (s, IH), 7.70 (d, J13.2 Hz, 

III), 7,34 (m, 2H), 7.15 (t, J=8.8 Hz, 2H), 6.61 (b, 1H), 5.38 (s, I H), 5.07 

(t, 3 5.6 Hz, IH), 4.88 (m, Il-I), 3.62-371 (rn, 2H), 1.80 (m, IH), 0.90 (m, 

2H), 0.61 (m, 2H). MS: Calculado: 433; Hallado: [M-1-14J 434. 
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Utilidad 

Los compuestos de Is presente invención poseen utilidad para ci 

tratamiento de cancer inhibiendo In tirosina cinasas, particularmente as 

Trk y, mÆs particuarmente, Trk A 
y 

B. MØtodos de tratamiento rastrean 

("taswet") Ia actjvjdad tirosina cinasa, particularmente a actividad Irk y, 

mªs particularmente Is actividad Trk A 
y 

B, Is coal se encuentra 

comprometida en una variedad de procesos relacionados con el cancer. En 

consecuencia, se espera que In inhibidores de tirosina cinasa, 

particulaninente in Irk y, mÆs particularmente, Trk A 
y 

B, scan relives 

contra Ia enfermedad neoplÆsica tal como carcinoma de In mama, ovario, 

puimon, colon, prOstata u otros tejidos, asI coma leucemias 
y 

linfomas, 

tumores del sistema nemeses central 
y 

perifØrico, 
y 

otros tipos de tumores 

tales cram melanoma, fibrosarconia 
y 

osteosarcona. Asimismo, Sc espera 

que In inhibidores de tirosina cinasa, particulannente ]as inhibidores Tri< y, 

mÆs particularmente In inhibidores Trk A 
y 

B Sean miles pam el 

tratamiento de otros trastornos proliferativos, incluidos pero no limitados a 

enferrncdades autoinmunitarias, inflamatorias, neurolØgicas, 
y 

cardiovasculares. 

Adicionalmente, Sc espera que ]as compuestos de is invención scan 

miles en ci tralamionto o profilaxis de neopiasias malignas seleccionadas, 

con regulación por aumento de cinasas Trk constitutivamente activadas, 

incluidas porn no limitadas a, re-aneglos oncógenos que Ilevan a fusiones 

ETV6-TrkC, proteinas de fusion TRP-TrkA, AML-ETO (tS;21), 

senalizaciOn autocrina 0 paracrina que conducen a niveles serious elevados 

de NGF, BDNI, neurotropinas 0 inmates con Tkr constitutivamente 

activas, asociadas con agresividad de Ia enfermedad, sefializaciOn de 

crecimiento 
y 

proliferaciOn tumoral 0 supervivencia. 

Sc ha demostrado que los compuestos de a presente invenciOn 

inhiben tirosina cinasas, particulannente In Irk y, mÆs particularmente, Trk 

A y B, como se determina por el AnÆlisis de Trk A descrito on esta 

solicitud. 
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En igual forma, los compuestos proporcionados por esta invencion 

deben 5cr miles como estªndaces y reactivos en determinar Ia capacidad de 

on produeto farmacØutico potencial de inhibit tirosina cinasas, 

pasticutarmente as Trk y, mM particularmente, Trk A y B. Estos Se 

proveerlan on kits comerciales que comprendieran on compuesto de esta 

invención. 

Formto de Aaªlisis Trk A 

La actividad de Ia cinasa Trk A se mdiO con respecto a so capacidad 

de fosforilar residues sintØticos de tirosina en on sustrato de poiipeptidico 

gendrico usando teonologia Amplified Luminescent Proximity Assay 

� (Alphascreen) (PerkinEmer, 549 Albany Street, Boston, MA) 

Para medir Is  actividad de Is  cinasa Irk A, ci dominio intracelular de 

one cinasa Irk A humana HIS-marcada (aminoecidos 442-796 de Trk A, 

Swiss-Prot Primary Accession Number P04629) Se expresØ en celulas SF9 

y se purificó utilizando cromatografia en columna de nIquel estimator. 

Luego de to incubacioa de to cinasa con an sustrato biotkülado y trifosfato 

de adenosina (ATP) durante 20 minutos a temperatura de Ia sale, Se 

suspendio Is reaccion de Ia cinasa mediums Is adiclOn de 20 mM de Æcido 

etilendiaminatetraacØtico (EDTA). La reacción se IlevO a calm en placas do 

microtitu!ación de 384  pocillos y los productos de reacción Sc detectaron 

con Is adiciOn de MicrocÆpsu!as Donadoras recubiertas con estretavidina y 

Microcasulas Aceptoras recubiertas con anticuerpos especificos de 

fosfotirosina usando @1 Lector de Placas EnVision Multilabel luego de una 

incubaciOn durante Is noche a temperatura de Ia sale. 

Sustrato peptidico PoIyEY-biotina (PGT-bio.) 

AlP Km 7OM 

Condiciones de Analisis 0.838 ag/mI Trk A, 9mM FIEPES, 43/mI BSA, 10mM 

MaCl2, 5nM PGT-bio, 001% Tritonfi X-100, ?ORM ATP 

Incubacion 20 nilnutos, tempontura de Ia sala 
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Condiciones do 63mM HEPES 30mM EDTA, S25pg/mI USA, 40mM NaCl  

Terminaci6nDeteccj6n 0007%Triton X-lO0.l2ng/ml de Microcapsulas Doiiadoras. 

12ngfml de Microcapsulas Aceptoras 

Incubacion do durante la noche, temperatura do In sala 

Do to cc iô n 

Configuraciones del Excitacion = 680 aM Emisión = 570 nM Tiempo dc Excitacion 

Fluometro = Igoms liempo Total do Medicion =SSOrns 

Aunque las propiedades tarmacolOgicas do los Compuestos de to 

formula (I) varian con ci camblo estructural, an general Ia actividad poseida 

por los compuestos de Ia formula (I) puede demostrarse con 

concentraciones IC,, (concentraciones para obtener una inhibiciOn del 50%) 

o dosis en el rango do (0.01 gM a 10pM). 

Cuando so ensayaron en ci anterior anÆlisis in vitro Ia actividad 

inhibidora Trk do los siguientes ejemplos so cuantificO con ]as siguientes 

IC50. 

Ejempto ICM(M) 

Ejemplo4 0.020 

Ejemplo 14 0.022 

Ejemplo29 0.015 
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Un compuesto de formula (I): 

R2 R’ 

en donde: 

RI y se selecejonan independientemente de hidrogeno halo, nitro, 

ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto, 

sulfamoilo, Ci6alquilo, C2.6alquenilo, C10alquinilo, Ci.alcoxi, C 

6alcanoilo, Ci.6alcanoiloxi, N-(C14alquil)amino NN-(Cl6alquil)2amino, C1. 

6alcanoilamino, N-(CI.6alquil)carbamoilo, NN-(Ci1jalquil),carbamoilo, C1 

6alquilS(0)a en donde a es 0 a 2, Cacoxicarbonilo, N-(C. 

6alquil)sulfamoilo, NN-(Ci,alquil)2sulfamoilo, C 6alquilsulfonilamino, 

� carbociclilo o heterociclilo; en donde R’ y R1 independientemente de oath 

uno pueden sustituirse opoionalmente en carbono par uno 0 mÆs R; y en 

donde Si dicho heterociclilo contiene una fraccion -NH-, ese nitrOgeno 

puede sustituirse opelonalmente par on grupo seleccionado de R?; 

X’, X2 y V son independientemente =N- 0 =CR10-; 

y R’° se seleocionan independientemente de hidrOgeno, halo, 

nitro, ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, niercapto, 

sulfamoilo, Ci6alquilo, C2.6alquenilo, C,.oalquinilo, Ci.6alcoxi, Ci. 

alcanoiIo, CaIcanoiIo,d, N-(CIa1qui1amhio, NN-(C.baLquilhamno, C1 

6alcanoilamino, N-(C1 .alqui I)carbamoilo, NN-(Ci .6alquil)2carbamoilo, C1 

alquilS(0)a en donde a es 0 a 2, C,4alcoxicarbonilo, N-(C, 
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Ci.6alquilsulfonilamino, 6alquil)sulfamoilo, NA(-(Ci,aIquil)2sulfamoilo, 

carbociclil_RU_ o heterociclil-R’2-; en donde R3 yRt0 independientemente 

de cada uno puede sustituirse Ic manera opcional en carbono por uno o mÆs 

y 

en donde, si dicho heterocidlilo contiene una fracción -NH-, ese 

nitrógeno puede sustituirse opcionalmente por  on grupo seleccionado de 

es hidrOgeno o C16alquilo opcionalmente sustituido; en donde 

dichos sustituyentes opcionales Se seleccionan de uno o mÆs R"; 

y se seleccionari independientemente de hidrOgeno, halo, nitro, 

ciano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto, 

sulfamoilo, Ci.oalquilo, C2alquenilo, C1.6alquinilo, C1.6alcoxi, Ci 

6alcanoilo, C.6alcanoiIo(, N-(CI.6alquil)amino, N,N-(Ci.6alquil)2amino, C, 

6alcanoilamino, N-(C1 6alquil)carbamoilo,NN-(C] alquiI)1carbamoilo, C1 - 

alquilS(0), en donde a es 0 a 2, Ci,alcoxicarbonilo, N-(Ci. 

6alquil)sulfamoilo, 
NN-(Cl 

5alquil)2sulfamoilo, C .4alquilsulfoni amino, 

carbociclilo o heterociclilo; en donde R5 
y 

R6 independientemente de eada 

uno puede sustituirse de manera opcional en carbono por uno 0 mIs R1°; 
y 

on donde, si dicho heterociclilo contiene una fracción -NH-, ese nitrógeno 

puede sustituirse opcionalmente per on gnipo seteccionado de R’7; 

A es on enlace directo 0 Ci1alquileno; en donde dicho Ci1alquileno 

puede sustituirse opcionalmente por uno 0 mIs R; 

Anillo C es carbociclilo o heterociclilo; en donde si dicho 

heterociclilo contiene urla fracciOn -NH-, ese nitrógeno puede  sustituirse 

opcionalmente per on gropo seleccionado de R’9; 

W se selecciona de halo, nitro, ciano, hidroxi, trifluorometoxi, amino, 

carboxi, carbamoilo, mercapto, sulfamoilo, C14alquiIo, C2.6alquenilo, C, 

6alquinilo, Ci .6alcoxi, C1 .alcanoilo, C ,alcanoiloxi, N-(C ,aquil)amino, 

N,N-(C .alquil)2amino, C 6alcanoilamino, N-(Gi .6alquil)carbamoilo, JV,N-

(Ci.6alquil)2carbamoilo, Ci.oalquiIS(0)a on donde a es 0 a 2, C]. 

4alcoxicarbonilo, N-(C4alquiI)suIfamoiIo, NN-(Cj.cplquilsulfamoilo, C1. 

6alquilsulfonilamino, carbocicliJ o heterociclil; on donde R7 puede 

sustituirse opcionalmente on carbono por uno 0 mIs R20; 
y 

an donde Si 
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dicho heterociclilo contiene una fraceiOn -NH-, ese nitrogeno puede 

sustituirse opcionalmente pot-un grupo seleccionado de R21; 

ii Cs 0, 1,2 o 3; en donde los valores de R7 pueden 5cr ]as mismos 

diferentes; 

R8, R’3, R15, R’6, R’8 y se seleccionan independientemente de 

halo, nitro, cane, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, 

mercapto, sulfamoilo, C1.6alquhlo, C1alquenilo, C2alquinhlo, C1.aIeoxh, 

C toalcanoilo, C .6alcanoitoxi, N-(C alquil)amino, 
c 

N-(Ci .6alquil)2amino, 

C1 .6alcanoiiatnhno, N-(C14a!quil)carbamoilo, NN-(CI .6alquil),carbamoilo, 

CioalquilS(0)a en donde a es 0 a 2, C1.6alcoxicarbonhlo, N-(Ci. 

6aqiiSI)suIfamoiIo, NN-(Ci .6aIqui2suIfainoilo, C a1qulisu1fonflamino, 

carbociclil-g21- o heterociclil-R23-; en donde R, R’3, R’5, R’6, R18 y 

independientemente de cada uno pueden sustituirse opcionalmente en 

carbono par uno o mÆs R24; y en donde si dicho heterociclilo contiene una 

fraccion -NH-, ese nilrOgeno puede sustituirse opcionalmente por an grupo 

seleccionado de R"; 

R99 R’4, R’7, R19, R2’ yR25 Se seleccionan independientemente de C1 

jalquilo, C 6alcanoilo, C aIquilsulfonilo, C .6alcoxcarboni to, carbamoito, 

N-(C1 .6alquil)carbamoilo, &N-(C1 ,alquil)carbamoilo, bencilo, 

benciloxicarbonilo, benzoilo y feniisutfonilo; on donde H?, R’4, R17, R19, R2’ 

y R25 independientemente entre si pueden sustituirse opcionalmente an 

carbono par UflO 0 mÆs R; 

R24 y R 16 se seleccionan independientemente de halo, nitro, ciano, 

hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto, sulfamoilo, 

C1aalquilo, C24alquenilo, C2.6alquinilo, C1oalcoxi, C1,alcanoilo, C1 

5alcanoiloxi, N-(C 6alqu t)ainino, NN-(C ,alquil)2amino, Ci - 

jalcanoilamino, N-(CI.6alquii)carbamoilo, P/,N-(C1 4alquil)2carbamoi to, C1. 

oalquilS(0)a en donde a es 0 a 2, Ci.6alcoxicarhonhlo, N-(C1 

4alquil)sulfamoilo, NN-(C oalquil)isuI fantoi lo, C%4OCiodsullbuilamino, 

carbodclil o heterociclil; en donde R24 
y e 

independientemente de cada 

uno pueden sustituirse opcionalmente en carbono par uno o niÆs R’7; y en 
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donde si dicho heterociclilo contiene una fracolOn -NH-, ese nitrØgeno 

puede sustituirse opeionalmente par on grupo seleccionado de R2x; 

R’’, R’2, R22 y R3 Se seleccionan independientemente de on enlace 

directo, -0-, -N(W9)-, -C(0)-, -N(R3)C(0)-, -C(0)N(R3)-, -S(0)r, - 

SO2N(R32)- o -N(R33)S02-; on donde R19, R°, J431, 
R72 y R33 se 

seleccionan independientemente de hidrOgeno o C16alquilo y s es 0-2; 

R 17 se selecciona de halo, nitro, ciano, Ilidroxi, trifluorometoxi, 

trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, 

etilo, metoxi, etoxi, acetilo, acetoxi, metilamino, otilamino, dimetilamino, 

dietilamino, N-metil-N-etilamino, acetilamino, N-metilcarbamoilo, N-

et ii carbamo i I.,, NN-di meti I carbamoilo, NN-di eti i earbamo i lo N-meti I-N-

* etilcarbamoilo, metiltio, etiltio, metilsulfinilo, etilsulfinilo, mesilo, 

etilsulfonilo, metoxicarbonilo, etoxicarbonilo, N-metilsulfamoilo, N-

etilsulfamoilo, NN-dimetilsulfamoilo, N,N-dietilsulfamoilo 0 N-metil-N-

etilsulfamoilo; y 

Se selecciona de Ci.6alquilo, Ci.6alcanoilo, C1.6alquilsulfonilo, Ci 

6aleoxicarbonilo, earbamoilo, N-(C, 6alquil)carbamoi lo, N,N-(Ci - 

6alquil)carbamoilo, bencilo, benciloxicarbonilo, berizoilo y fenilsulfonilo; 

o so  sat farmacØuticmente aceptabte. 

2. Un compuesto de formula (I) o so sal farmacØuticamente aceptable, 

como se reivindica an a reivindicacion I on donde R’ se selecciona de Ci 

oalquiIo, C.,alcoxi y carbociclilo. 

3. Un compuesto de fonnula (I) o so sal farrnacØuticamente aceptable, 

como se reivindica on cualquiera de In reivindicaciOn I 6 Is reivindicaciOn 2 

on donde R2 es hidrogeno. 

4. Un cornpuesto de formula (1) o so sal farmacØuticamente aceptable, 

como SC reivindica en una cualquiera de ]as reivindicaciones 1-3 on donde 

se selecciona de hidrOgeno, ciano, carbanoilo, C16alquilo y Ci. 
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alcoxicarbonilo; en donde R3 puede sustituirse opcionaimente par uno 0 

mÆs R’3; yR’3 as hidroxi. 

5. Un compuesto de fOrmua (I) o so sal farmaceuticamente aceptable, 

como se reivindica en una cualquiera de Las reivindicaciones 1-4 en donde 

es hidrogeno. 

6. Un compuesto de fonnula (I) o so sal farmacØuticamente aceptable, 

como Se reivindica an una cualquiera de las reivindwactones -5 en donde 

K5 y P.° se seleccionan independientemente de hidrogeno 0 Ci.6alquilo; en 

donde K5 y P.6 independientemente de cada one puede sustituirse de 

S manera opcionl en carbono por uno 0 mÆs RJ6; en donde R6 as hidroxi, 

7. Un compuesto de formula (1) o so sal farmaceuticamente aceptable, 

como Se reivindica an una cualquiera de las reivindicaciones -6 en donde 

A Cs on enlace directo o C12alquileno; an donde dicho Ci.,alqui!eno puede 

sustituirse opcionalmente par uno 0 mÆs R; an donde R1  as hidroxi. 

8. Un compuesto de formula (1) o so sal farmaceuticamente aceptable, 

como se reivindica an una cualquiera de las reivindicaciones 1-7 en donde 

� 
Anillo C es fenilo, piridilo, 1,3-benzodioxolilo o 

9. Un compuesto de fonnula (1) o so sal farmaceuticamente aceptable, 

como se reivindica en una cualquiera de las reivindicaciones 1-8 en donde 

Se selecciona de halo y Ci6alquilo; en donde R’ puede sustituirse 

opcionalmente par uno o mÆs R20; an donde R2° es halo 

10. Un compuesto de formula (I) o so sat farmacŒuticamente aceptabe, 

como Se reivindica an una cu&quiera de las reivindicaciones 1-3 an donde n 

es 0, i ó 2; en donde los valores de K7 pueden ser los mismOs 0 diferentes. 

II. Un compuesto de fonnula (1) 
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R11 
]çN 

R Ft1 

1k’ Se sthecciona de mel11, isopropoxi y cic)opropilo; 

R2eshidrogeno; 

X’, X2 y X3 son independientemente N- o =CR°-; 

K3 se selecciona Ic hidrØgeno, ciano, carbamoilo, metilo, 

� hidroximetjlo 

se selecciona de hidrogeno, fluoro, cloro, ciano, carbamoilo, 

metilo, aminoinetilo y acetilaminometilo; 

es hidrOgeno; 

se selecciona de hidrogeno, metilo, etilo o hidroxinietilo; 

R6 se selecciona de hidrógeno o hidroximetilo; 

A es on enlace directo, metileno o hidroximetileno; 

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

R7 es tritluorometilo y fluoro; y 

40 n es 0, I a 2; en donde Ins valores de P.’ pueden 5cr Ins mismos 

diferentes; 

0 so sal farmaceuticamente aceptable. 

2. Un compuesto de fôrmula (I): 

Al I 
R 

to 
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seteccionado de: 

(2R)-2-19-(5-ciclopropil- I H-pirazol-3-il)-6-metil-9H-purin-2-ilamino]-2-(4-

fluorofenil)etanol; 

(2R)_2_([9-(5-cielopropil-Ifl-pirazo1-3-il)-911-purin-2-il]amino1-2-(4-

fi uorofoni I )etanol; 

N-((S)-I-(4-fluorofenil)etil)-9-(5-isopropoxi-IH-pirazol-341)-9H-purin-2-

amina; 

3_(5_oiolopropil-IH-pirazol-3-il)-N-[(S)-I-(4-fluorofenil)etilJ-311-imidazo 

[4,5-b]piridin-5-amina; 

3-(5-isopropoxi-1 H-piro-3-d)-1V-((S)4 _(pi6din-2-i)etiD-3H-imidazo 

[4,5-6]piridin-5-amina; 

0 N-((S)-I(4_fluorofenhl)etiI)-3-(5-isopropoxi-tH-pirazOI-3-il)-3H-imidaZO 

[4,5-b]piridin-5-amina; 

(2R)-2-(4-fluorofeni )-2-(34 -isopropoxi- I H-pirazol-3-iI)-3H-imidazo[4,5-

6] piridin-5 -i Iamino)etanol; 

i ml dazo[4, 5-b] piridin- 5 -am na; 

3-(5-ciciopropil-lH-pirazol-3-il)-N-[(S)- I-(4-fluorofenhl)eti[]-3H-benzo 

[d]imidnol-S-ajnina; y 

N-((l(5_ciclopropil_lH_pirazoI-3-il)-6-((S)-1-(4-f1uorofenil)etilatUiflO)-lH-

� benzo[aqimidazol-5-iI)meti 

o so sal farmacØutieainente aceptable. 

13. Un proceso pan preparar an compuesto de formula (I) 0 so sal fl 

farmacØuticamente aceptable, proceso quo, an donde grapes variables son, a 

means que Se especifique lo contrario, como se define an Ia reivindicaeiOn 

I, comprende: 

Froceso a) reacciOn de on compuesto de formula (IL): 
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R 

4NH 
p. 

(II) 

on donde Pg es on grupo protector nitrAgeno, con un compuesto do formula 

(III): 
5 

L 

(III) 

on donde Les un gnipo desplazable; 

Proceso b) para compuestos do fOnnuk (1) on donde R es hidroximetiJo y 

es hidrOgeno; reacciOn do on compuesto de formula (II) con on epoxido 

do fOrmula (IV): 

70 

Proceso c) para compuestos de fOrmula (I) en donde X’ es CR10-; hacer 

reaccionar un compuesto do fOrmula (V): 

LU] 
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(V) con un compuesto tie formula (VI): 

HZNyN 

(VU) 

Proceso d) pan compuestos de fOrmula (I) on donde X’ es =N-; hacer 

reaccionar in compuesto cit fónnua (V) con una soluc6n de NaNO2 

acuoso; 

Proceso e) hacer reaccionar on compuesto do formula (VII): 

NX’ 

(VII) 

en donde L es wi grupo desplazable y Pg es on grupo protector nitrOgeno; 

con one amina de fOrmula (VIII): 

H 
4NR 

R 

* 

y, despues, Si CS necesario: 

i) convertir on compuesto de formula (1) en otro compuesto de la fOrmula 

(I); 

II) retira cualesquiera grupos protectores; 

iii) formar una sal farmaceuticainente aceptable. 

c. 
14. Un compuesto de formula (1), o so sal farmaceuticamente aceptable, 

como se reivindicen una cuaIquera de las rdvindicaciones I-12,pÆra LjO 

(omo on medic ran. 



WO 2006/087530 - --
-102-

coy 

IS. El uso do an compuesto de fOrmula (1), 0 su sal fannaeeuticamente 

aceptable, como se reivindica en una cualquiera de Ins reivindicaciones I-

12, -12, en la fabricacion de an medicamento pars, emplearlo en Ia inhibiciOn do 

Is actividad Irk. 

16. El uso de an compuesto de fOnnula (1), o su sal farmaceuticamente 

aceptable, corno so reivindica en una cualquiera de ]as reivindicaciones I-

12, en a fabricaciOn de Un medicamento para emplearlo an ci tratamiento 0 

profilaxis do cancer. 

17. El uso de an compuesto de fónnula (1), o su sal farmaceuticamente 

aceptable, come se revindica en una cualquiera de ins reivindicaciones 1-

12, en a fabricaciOn de an medicamento para emplearlo en a producciOn 

de an efecto anti-proliferativo. 

IS. Un metodo de inhibir Is  actividad Trk que comprende administrar a 

un hospedero necesitado de tal Iratamiento una cantidad terapduticamente 

efectiva de an compuesto de formula (I), o an sal farmacduticarnente 

aceptable, come Se reivindica en una cualquiera de las reivindicaciones I-

12. 

19. Un mØtodo para at tratamiento o profilaxis do cancer, que comprende 

administrar una cantidad terapeuticamente efectiva de an compuesto de 

formula (1) o an sal farmaceuticamente aceptable, comm Sc reivindica en una 

cualquiera de ]as reivindicaciones 1-12. 

20. Un mØtodo de producir an efecto anti-proliferativo en an animal de 

sangre caliente, tat come el hombre, necesitado de lal tratamiento, que 

comprende administrar a dicho animal una cantidad efectiva de an 

compuesto do fOnnula (1), o an sal farmacduticamente aceptable, como se 

reivindica en una cualquiera de las reivindicaciones 1-12. 
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21. 

103-2I.

 Una composición fam,aeŁutica que comprende on compuesto de 

formula (I), 0 511 Sal farmacØuticamente aceptable, como se reivindica en 

not cualquiera de Ins reivindicaciones 1-12, junto con por to menus una 

sustancia portadora, diluyente o excipiente farmacØuticamente aceptable. 

22. Una composición farmacØutica que comprende on compuesto de 

fOrmula (1), o so sal farmaceuticamente aceptable, como Sc reivindica en 

una cualquiera de Ins reivindicaciones 1-12, junto con por In means una 

sustancia. portadora, diluyente o excipiente farmaceuticamente aceptable / 

parauso cola inhibicOn de Is actividad Trk, 
a ... - 

23. thu composiciOn fanuacØutica que comprende on compueso de 

fOnnula (1), o SU Sal farmacºuticamente aceptable, comb Se reivindica en 

una cualquiera de ]as reivindicaciones I -I2, junto con por to means not 

suslancia portadora,dlluyeæT&a excipiente . .farmaceuticamente aceptable 

pira.uden el tjatamiento 0 profilaxis de cancer. 

-------

24. Una cornposieiOn farmacØutica que comprende on compuesto de 

ônnula (1), 0 Sn sal farmaceutcamente aceptable, como Se reivindica en 

una cualquiera de las reivindicaciones 1-12, junto con por to menus una 

sustancia portadora, diluyeze excipiente farmacØuticamente aceptable 

jara uj entriproduccion de on 4cTh anti-proliferativo on on animal de 

sangre caliente tal como ci hombre./ 
N 

25. Un compuesto de formula (1), o so sal farrnacØuticamente acePtabl\ 

como se rcivin4ica-emun&ça1qUibra  de ]as reivindicaciones I -I I, para uo 
/ ..’ 

en Ia inhibi don de laactividadTrk. - - 

26. Ui, compuesto do fOrmula( ), , so sat farmacØuticamente aceptable, 

como se reivindica on una cualquiera de Ins reivindicaciones 1-12, pars uso 

on el tratamiento o profilaxis de cancer. 
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27, 

104-27.

 Un compuesto de fOrmula acoptable, 

como Se reivindica enunacuaIquiera de las reivirdicaciones I -I 2cara u50 

en Ia producciOn de no efecto anti-proliferativo. 

28. El mØtodo o uso de acuerdo con las reivindicaciones 16, 19, 23 626 

en donde dicho cancer Se selecciona de fibrosarcoma congthiito, nefioma 

mesoblÆstico, mesotelioma, leucemia mieloblÆstica aguda, Ieuceniia 

linfocitica aguda, mieloma mAltiple, melanoma, cancer esofagico, mieloma, 

cancer hepatocelular, pancreÆtico, cervical, sarcoma de Ewing, 

neuroblastoma, sarcoma de Kaposi, cancer de ovario, cancer de mama 

incluido cancer secretor de mama, cancer colorrectal, cancer de prOstata 

incluido cancer de prostata resistente a hormonas, cancer de vejiga, 

melanoma, cancer de pu)mOn - cancer pulmonar amicrocitico (NSCLC), 

cancer pulmonar microcitico (SCLC), cancer gÆstrico, cancer de cabeza 

cuello, cancer renal, linfoma, cancer tiroideo incluido cancer tiroideo 

pa 
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BE IT KNOSk that L GRECORYJOUN TAYLOR of 37 Meadway, AshIord, 
Middlesex TW15 2lJ, United Kthgdom a du’y authorised Notary Public 

CERTWV ONLY that the document annexed hereto, namely: 

&SS IC N M EN T 

has this day been presented to me by Blair Consular Services Limited on 
behalf of their client Astnlerteca AR, and that the said Blair Consular 
Services Limited have represented to me by such presentation that their said 
client has represented to them that the said annexed document is an authertic 
original document. 

SIGNED AND SEALED at 37 Meadway, Ashford. Middlesex TWI5 21J, 
Vitted Kingdom, on 15th August 2007. 

Grew 

GREGORY JOHN TAYLOR 
NOTARY PUBLIC 
37 MEADWAY 
ASHFORD, MIDDLESEX ’TWlS 2TJ 
UNITED KINGDOM 
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II;ITEII KINGDOM (IFCREATEIUTAIN ANDKURT] iRN RUELANU 
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%iLnn\c.Unli ?Gnst itlatndt do I4on 

,L)t vlte donomuil p161cm oIo pubio 

2 Has WciL Sgi(ed by C John Taypn 

I Aw s5npt 

3. Acting in (ho capaciy or Notary DIED, 
eat enable & 

4 Dcs,e (1w aol l,sOlo(Is or Tim Said Notary public 
no obo sns1ml),o do 

CvID,4fAtEW 
5. SI Un doni londris 6. (h&Ie 16 A a ltt 10fl7 

7. by Her MovsIYs ’ncipI Secida,y or Stale Par Forei a asni roa(oonnemo,aVtt flta; 
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IrSSII GNMENT TRASPASO 

The undersigned, abajo Irmado 

LAMB Michelle; WANG lao and VU. Dingwei 

domiciLed in donijeiliado Cr’ 
Asirrazeneca R&D Boston, 35 Gatehouse Drive, 

I
 

Waltham, MA 02451 United States 

1Ol761-1 Co 

hereby state under oath to be the sale and true inventor decla bajojturamei,to ser tniCO y verdadero inventor 
ofCHEMJCAL COMPOUNDS 

do 

state as well that assign, without reservations or 

Incaution, in Favor of 

Astrazeneca AR 

Dealer asiniisn’o Pro ced y 

transf sin reserve nil imitarcimn, a fvor de I a 

seceded 

a corporation organized and existing under the laws of organizada y existente de conformidad and to laws de 

Sweden 

domiciled in domiciliada en 

SE 15185 SLSdenMje, Sweden 

all rights inherent to said invention, and that the above Todos Ids derechos inherentes a dicha invencion y que IS 

mentioned corporation hereby is enabled to apply, it, its citada sociedad queda factaltada para solicitar an su 

name, for the corresponding patent in the Republic of ijombre 1, patet’te correspondiente en Ia Reptiblica de 

Colombia. Colombia. 

...L6 
LAMB. Michelle WANG, Tao 

YU,WcgvØ 



191761-IP CO 

S 

ASSIGNMENT 

The undersigned, 

MOHR, eeter and WANG. Bin 

T RAS P A SO 

abajo firniado 

domiciled in domiciliado en 
Army BioPitarma Inc, 3200 Walnut Sweet, Boulder, CO 
80301,United States 

hereby state under oath to be the sole and due inventor decla bajo juramento 5cr anion y verdadero inventor 
of CHEMICAL COMPOmqDS 

de. 

state as wet] that assign, without reservations Or Dcc ar asi RI Sfl1O que ced 

I im isa! ion, in favor of transf no reserve n i limitation,  a favor de [a 

sociedad 

AstraZeneca All 

I corporation organized and existing under the laws of organizable y existence de confornidad con Is eves de 

Sweden 

domiciled in domiciliada an 

SE- 15185 Sadertalje, Sweden 

all rights inherent to said invention, and that the above Game los derechos inherentes a Brad mannish y qua to 

mentioned corporation hereby is enabled to apply, in its citada sociedad queda facultada pays solicitar on is 

name, for the corresponding patent in the Republic of nombre Is  patente correspondiente en to Repablica de 

Colombia. Colombia. 

Tj  1,.&tI .1 
MOH Peter WANG, B   



TftDUCCION AL ESPANOL del Documento de cesiOn a Astrazeneca AS 

firmada pare’ cedenle y el cesionario. 

EN CONOCIMIENTO DE DUE YO, GREGORY JOHN TAYLOR de 37 

Meadway, Ashford, Middlesex 1WI 5 2TJ, Reino Undo, un Notario PibPico 

debidameote autoizado 

CERTIIICO SOIJtMENTE que el documento anexo, de nombre: 

CESION 

he sido presentado a mi por Blair Consular Services en representaciOn de 

AstraZeneca AS, y que dicho Blair Consular Services me han representado par 

dicha presentaciOn que su clients ya mencionado lea he representado que of 

documento anexo as Un documento autentico y original. 

FIRMADO y sellado an 37 Meadway, Ashford, Middlesex TW15 2TJ, Reino 

Unido, el 15 de Agasto de 2007 

(firma legible) 

Gregory John Taylor 

NOTARJO PUBLICO 

(sello notarial] 

Gregory John Taylor 
NOTARIO PUBLICO 
31 MEADWAY 
ASCIIFORO, MIOOLESX W15 2W 
REINO UNIDO 
15-08-07 
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APOSTILLA 

Convencion de La Heys del 5 its octubre de 1961) 

REINO UNIDO DE GRAN BRETAA E IRLANDA DEL NORTE 

1. Pals: R&no Unido de Gran Bretana e Irlanda del Norte 

Este documents pblico 

2. he side flrmado par Gregory John Taylor 

3. ActLjando an capacidad de Notarlo PUblico 

4 love el cello/timbre de Dicho Notario Püblicc 

Cerlifloado 

5. an L.ondres 6. el 16 do Agosto do 2007 

7. per el Secretario Principal its Estado de Su Molested pro Relaciones edranjeras V de Is 

Mancomunidad 

6. No. 11493796 

9 Salle/Timbre 10, Firma: Alex Crockett 

Hay Un cello qua dice: 

Oficina Exiranjera y de Is Mancomunidad (firma ilegible) 

Londres Pare S Seoretano de Fstado 

Si sate documents has de ser utllltado on in pals el coal no es part. de Is Conversion do 
La Pays del $ de octubre de 1961, dabs ser presentado ante Is succeed consular do Is 
niisiOn quo represents seas pals. Una apostilla 0 certificado de legalizacibn solo contirma qua 
Ia Iirma, sello a timbre eo e documenlo as gari No signitica qua los continual del 
documento esten correctos 0 qua Is Oticina Extranjera y de Is Mancomunidad apruebo sus 
contenidos. 



Brigard & Castro 
BOGOTA - COLOMBIA 

PODER POWER OF ATTORNEY 

Vo lnosotrosf I (We) ASTRAZENEcA AB 

domiciliarlols) all domiciled in Sri  Sottertat.j 

Nnrnbro{omosl a: RAMIRO CASTRO DUQUE via JUAN 
PABLO CADENA SARM]ENTO y/o BEATRIZ 
JARAMILLO S. 
do Sogot& Colombia, apoderados verdadoros y legaes 
can poder especial artipilo y suficiecite, pare recabar 
do las oficinas y autoridedes culombianas 
adrllinistrativas, judicialos y do policla, an cL,alquier 
instarlr:ia 0 rectjrso, Is oblenoion its patenles do 
invencidn, registrus do macGas, clisedos industrtales, 
jnodelos do utijidad, depOsitos do iiomhres comorciales 
y onseOas, registers de derochos do attar y contretos 
sabre too misinos, obtoncion do certificados de 
obtonto, do variedades vogetales, tel corito sus 
prdrrogas, renovaciones, a’lotaviones do traapaso, 

�cernbios do mm bro wo doriiicilio; elahorar, traitlitar y 
�ogistrar contratos do licencia y licendas do 
cuafesquiera clasos; ilitervonir comb demandante 0 
comb de’iiendado en eLlalquier instancia y recurso ante 
cualquier Inez, corporaciOn, funcionorio pdblico to 
autoridad an acciones judiciales, adrilinistrat ivas y de 
policia tales door,: olaosiciolles al registro do mercas; 
acciohas TO caducidad cancelaciot y nulidad: 
acciones roivindicatorias  accoutre derivadas de Is 
ohteiiciOn 0 exprotacien de licencias; eccions do 
nonipetencia desleal; dejnandas penales; acci000s do 
indonitiizacidn do porjtlioios, reolamos y observaciones 
a soFici tudcs its patentes, disoæos industrial05, modelos 
do Lrtilidad, en ci ejetoicio do niodidas tauaTes ’f en 
otras acciolies 0 niedidas sirnilaros. 

A oste efecto, lolsI facultofamosi Rare elavar 
soticiludos, torniular desinhoponsic nrniendas, 
protnstas, tleclaraoir’rias, oposiciones, cancelacioneso 
nulidodes. apolaciones 

’ 
coctarnos; pagal irr,puemos, 

.:notes V gravdmnones proscritos par Is Icy; renunciar 0 
dosistr a detaches cor,codidoo o an curse de 
concosidn; recihir toda close do docuntentos is vafores, 
da,ido of descargo respectivn, y, an general, para dar 
ante dichas aL,toridedes todos led Pesos nocesarios at 
otectu indicado y tumor by say medidas One 
croyerarl conducentes al resguardo de or preside 
intercsosl, on codes las domes tacultades lobbies 

aces arias. 

Este porter co’iiprende Ia facultad its ratificar 0 
cuRiirmnat et\ no ttiuoottot nc,nite 10 ecruodo asi 
cents Is facultad its di transigir, comprometer, V 
Is be sustituirlo on todo 0 on Porte y rovocar 
sustituciones. Asirnisnio nnmbroiarnosf a RAMIRO 
CASTRO DUQUE V/c JUAN PABLO CADENA 
SARMIENTO son BEATRIZ JARAPIILLO S. 
dOmptedrery an Ia Catreta 7 No. 8-eli Piso 
iiitjestrosl apodoradus an Colombia, co 
para toc,bir tiotiticaciones V des9 

t? judiciales 0 extrajtjdiciales. 

0�_�Otorgado y firrnado en 

boy do do 200 

Firma 

Hereby appoint RAMIRO CASTRO DUQUE and/or 
JUAN PABLO CADENA SARNIIENTO and/or BEATRIZ 
JARAMILLO S. 
Of Bogota, Colonr my ourl ttue and essidc 
attorneys with special, ample and sufficient power to 
obtain from the Colombian administrative, judicial and 
police offices and authorities, in any iiistance, 
privileges of patents of invention, registration of 
trademarks, industrial designs and utility models; 

qtstcatvM’ ot cCIociieTciaI nanies end enibloir’s, 
registration of copyright and contracts related thereto, 
certificates of obtainors ot vegetables varieties, as well 
U; extensions, renewals and recordal of assignments 
and changes of name and domicile relettd to the 
above ; to prepare, prosecute and register licenses of 
any kind; m act as pkintill or detergent in any 
instance or recourse, and before any judge, 
corporation, public official or authority in judicial, 
administrative and polio0 actions, such as: oppositions 
to the registration of trademarks; cadtjoity, correlation 
and nullity actions; claim actions derived from the 
ob’ainiiig Or explotetion cit licenses; action of unfair 
competition, penal demands, actions of indemnifios for 
damages: claims or observations on patent 
applications, models, industrial designs and utility 
models; t,i the exercise of preventive measures; and in 
other actions or similar proceedings. 

To that ettoct they are hereby empowered to file 
applications, formitjlate descriptions, amendments, 
protests, declarations, oppositions, cancellations, 
nullitios, appeals and claims; to pay taxes, quotas and 
assessments prescribed by law, renounce or waive thefl 
rights granted or in the process of granting; to receive 
all kind of documents and valijablos, giving the 
respective release of accept, and, is gencral to take 
before said authorities the rjecessa,v steps to such 
effect, and any Ittaasurcs trial they may deem 
pertinent to the safeguard of thy loud intorest{s) 
with all the other necessary regal powers. 

This power includes the faculty to ratify or coiifirtrt 
desist, settle and compromise or) my loud behalf, and 
to substitute this power in whole or in part and to 
revoke substitutions. At the same time I {Wep hereby 
appoint RAMIRO CASTRO DUQUE arid/or JUAN 

BLOCADENA SARMIENTO and/or I3EATRIZ 
RAMILLO S. 

’ici]ed in Carrara 7 No. 16 to,  Piso 9, my bun 
�ttokiey(sl in fact, with powers to receive notifications 
’çd t\ designate  judicial and extrajt’dicial attorneys. 

Verm5d red signed in Macclesfield, Cheshire, 
o 

ISugland 
day 0J 2003 

Name xErTN Ir 



CERTIFICADO NOTARIAL (SOCIEDAD) NOTARIAL CERTIFICATE (CORPORATION) 

Hoy tie its 

2-fl 
On thisfcr day of Of 

personalniente compereoio ante m( Personally apeored bfore me 
?lfrL-icJiw 

a qUito coiiozco, y de quart me costs quo *irrno ci to me known, and known to rile to be The person who 
anterior riocumento, debidamente juramentado deelaro signed the foregoing instrument who being by rile duly 

dijo qua Ø’ as sworn did depose and soy that he (she) is the 

do of 

Sooiedad legalmente constituida Para Un perlodo de Which is legally constituted for a term not yet e,oired, 
duracion qua air no he Homemade; quo el declarante that deponent is authorized by said Company to confer 
oath autorizado par drone compa&a Para content este on, Power of Attorney: that the seal affixed hereunto 
under. qua ch sello e�tampado por 61 al pie de to Porter, by the deponent in the ’lame spur or, behf of said 
an flombre y represebtacion its Is exposable contpaæia, Corporation is the corporate seal thereof; and that - 

as ci will oficiol do ella: y quo ci objeto Para ci out  so purpose for which this instrument is granted 
000fie,e este instr!Jnieoro esta cutmprendido deor,o del included within the corporate purpose of comi. 

us Is sociedad. 

El stiscrito Noterio Iace consist quit tuvo ala vista las The undersigned Notary Public attests that lie has seen 
pruebas de Ia existencia de Is 800iedad - the documents that prove the existence of the 

company. 

Estedo do State of I 2_ 
:on teens under date of ct� o�

que quieJi oonfiere of presence trader as on and that he ishej who grants the Peasant power of 
represeuttaulte attorney is its Representative.. 

Notaric PUblioo (5db) Notary Public (Seal) 

CERTIFICADO NOTARIAL NOTARIAL CERTIFICATE 
PERSONA NATURAL NATURAL PERSON 

Hoy de do oompareciOferoni On this day of of 
ante ml personally appeared before rite 

a quien (ci) oonozcri y me consto qiJe es{sonl Iola) who islare) known to me and who I attest executed 
persona(si firmante{sl del documents qua precede V the foregoing document and be itheyi declared no 
quien{esl declara(ni quo otorgan ci mismo pare los (they) grante document for the uses and purposes 
fines V proceeds quo on dl so expresan. therein 

Notarlo Pdblico 5db) \’c i% .u‰Public (Seal) 

LEGALIZACION POP AOSTILIA IS RErurRlDA. Vj_J.LlZArl0N BY APOSTILLE is REQUIRED. 



L 

A I’os�nLLE 
rings  C;,s,sooiiisei s,Cl Or 1961 ICGflvcflsion do La]Iaye it. 5 sioLisI,o 1961) 

UNIIE13 ICINGD(2I OF GII1Lt1 IIRI1AIN ’NJ) NORTHERN II{I:LAND 

I. Csiiiy Uniid KiiEuni Iffr1d BtisainaiidNoriJisi [isleS 
rays; Fly aunse. Liii’ do C iro.do-lI isi 11111111 do Noid 

[bin public doeuiuosil Le piØit sd public 

2. [J as beosi nigisS by .5 II Hodgso a 
a 656 Si Pd ]isii 

3. ASh ilg lii the capacity iii NiI’r 
uo’ausiit 5], q1i sic 

4. OaldiocdIusu,s,psif 1 I Said Notary Public 
eSi iovblii dii aooau.uisslics do 

Cciii riedlAitsute 
5. as Uiadiia/a Louisios 6. ilicile 17 Februs ry 2004 

7. by E lii Majiy I Jsiucipal Spuicie iv of StaLe III and co’nmoiswealili Alleles / 
bills Societaire sl raiei Pci iscipal do Sc b4ujcstd mit Adamant Etraisga cccl dii Ccettatuaweal Lb. 

No uiliec/iiiiiu No G.348987 

9. Ssusap; JO. S uieiuss; .1. and  iii 

I
 

I.: 
1. as 11 ..civ1aal.n C. "you 

Ifflas di,cuascisi jab, 
is sl,ou]d be 



S 

TRADUCCION SIMPLE AL ESPAIOL del Is ApostiLla qua vienen junto con el Certificado 
Notarial (Seceded) y el Procter concentric par ASTRAZENECA AB, domiciliada en SE - 
151 Sodertalje, Suecia a Ramiro Castro Duque y/o Juan Pablo Cadena Sarmiento yb 
Bealriz Jaramillo 5, domiciliados en Is Camara 7 #16-56! P. 9 Bogota .D.C,, Colombia. 

AU1E NT ICA C ION 

(ConvendOn de La Hays del S de Octubre de 1961) 

REINO UNIDO DE GRAN DRE1AiA E IRLANDA DEL NORTE 

I Pals: Reino Unido de Gran Bretafla e Irlanda del Norte 

2. Este docuniento pi)blico 

Ina side firmado For J. B. Hodgson 

3. actuando en capacidad de Notario PÆblico 

4, lleva el sello de: Dicho Notario Püblico 

CE RTIF IC A DO 

5, en Londres . 6, el 17 de Febrero de 2004 

7. For El secretario de Estarlo Principal de Su Majestad pare Asuntos Exieriores y LIe Is 

Comunidad 

8. No  G348987 

9. Sella 10. Firma 

J. Ireland (Firma) 

SI este recurrence Va a set utilizado an on pals qua no as parte de is ConvenciOn de La 
F-Iaya del S de Octubre de 1961, debe ser presentado a Is sacoiOn consular de Is misibn 
qua represents a ese pals. 
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SUFER;NFENNOIA 06 INDLJTRIA V COMERCID 

lIuIiIIlIIIIlIIul IIIuI’IIlPII1111111 No, 07-092923. -00000.0000 
ech: 2r7_0_lo 16:30:44 De0 2020NuEcRAcIoN! Era I FiN:IvII eve: 37d FASL.NCIONAL. Act. 411 PRESINTACION t’sIios 216 

Ijidustha y Comercio 
SLIP E R1 NTE ND NCIA 

� REQUISITOS MINIMOS PAR&AOMISION A 1RAMITE 

7. 
PATENT  CE iNVNClON / 

MODELO CE UTJLIDAD 

+ lndicaciOn do quo so solicita a concesiOn. de Una patente . . 

+ Dates do dentifloaclori del soclo(tante.o do Is persona qua presonta Is soDoitud [ 
4 DescripoiOn do la)nvenclon 
� Dibujos do ser 9thos portinentØs 
� Comprobante pagO do las Ideas ostablecidas 

� COMPLETA V INCOMPLTA 

C, 

lSEtQ INDUSTRIAL (’1 

� �JndicaciOn do. quo as solloltael. registro do Dlseo Industrial . [ 
�Dates de identificacjon del soFcitante a do a persona quo prsenta .Ia.:sorictud I 

+ RepresentaoiOn grÆflca y fotografrea del DIselo Industrial a muestra de 
rnsteral quo Inoorpora eJdJseo 

+ Coniprobante do page do lea tesas eeteblecids . 

�C3MLETA INCOMPLETA I 

ESQUEMA CE TRAZADO [ I 

+ lndicacin. deque so soUoita & rogistro do un Esquerna do Trazado 
+ Dates do identifioacan del solloltante ode Is persona quo presents la solicitud 
+ Represontaoiôn grØflca dofssquema trazado 
+ Oornprobante do page do las.tasas esthblooldas 

COMPLETA J INCOMPLETA 

Firma Responsa’ 

Feqha 
lU SB. ZUt.I1 

� Carrera 13 No.  27-00 Piso S 7 y 10 
Conniador: 382 0840 

Fax: 350 52 20 
E-ma]I lifo@sIo.gqYSO 

Mnv,oip.gov.00 
Bogota, D.C., Corombrs 



REP1JBLICA BE COLOMBIA 

SUPERITflEXWENCIA DE INDUSTRIA Y CO!RCXO 

all,, 219 

2020 

SogotÆ D.C. 

Doctor (1) 
CADENA SARMIENTO JUAN PABLO 

Apoderaclo)a) Y/O Representante Os 
ASTRAZENECA AS 

REFERENCIA Nadi caci6n NO. 7 92923 

Solicitud internacional PCT/G32006/000513 
Fecha inicio Ease national 16/09/2007 

TrÆrnite Ia 
Event0 376 

Actuacidn 416 
Officio NO 4240 

Folios 

reniendo en cuenta due is solicitud Os privileqio Os patente qua Se tramita bajo ci 

expedients indicado an is referencia, rune los rew.lisitos de forma estabiecidos In 

la DecisiOn 486 Os is Cnnisidn as is Conunidad Mtina, el Thatadn as CooperaciOn en 

Macaria Os Patentea PCT) ci Reqiaxnento y is Circular TSnics Os la Superintendencia 

de Indttstria p Comer&o Se envia ci extracto de is solicitud a is Oficina de 

Comunicaciones pars efecto de su publicacin en is Caceta da propiedad Industrial. 

r Cdmpiase Lit 
Dada en 

o/s,6naIx CARMEN  DE VERGEL 
Jefe Os is  Nuevas Creaciones 

adpali 



WO 20061097s3O PCTJG132000000513 
-74-74 -

layer layer was separated, washed with brine (10 ml), dried over sodium sulfate, and concentrated. 

The crude product was used directly for the over step without further pudficatioii, MS: Calcd,: 

368; Found: tM+Hr 369. 

5 Method 94 

(R)-Z-(4-(5-Cvcloniom’l- IH-raoI.3-vIaino)-5-nitsoddin2-ylamino2(4. 

fluoroohenyIethano 

A mixture of 2-ol1loro-N-(5-cyclopropyl_IHpyro13yI)pjtropyrjdin4amjne 

(Method 90, 0,15 g 0,54 mind), (R)-2-amino-2-(4-fluorophenyl)etjianol (0. 10 g, 0.67 nimol), 

10 and DIEA (0.12 ml 0.67 moral) in n-BuOH (5 ml) was heated in a sealed tube at 195 C for 

52 hours. The solvent was removed under reduced pressure and the residue ’ns purified by 

column chromatography (EtOAc) to give the title compound as a yellow solid (0.15 g, 72%). 

H NMR(4(0 MHz) 12.38 is, IN), 9.59 (Ii, IH), 8,83 (5, IN), 8.16 (b lB) 7.37 (a,, ZN), 
7.13 (in, 2ff), 6.75 On lB) 5.92 (b, 1E), 515 çt, I Up, 4.99 urn, IN), 3,61 it, i 6.4 Hz, 2ff), 

5 1,92 (in lH), 0,97 On. ZN), 0,72 (It, 2U), MS: Calcd,: 398; Found: [M-f-H] 399. 

Method 95 

6-Udoro-N3-jsopro,ogy. I H-,vruzol-3 yfl3 nitrovHdin-2-amine 

To a solutionof24dicl’Joro_3_rftopyridj (1.0 g, 5.3 nimol) and fLEA (0.77 and, 

20 4.4 mutual) in THY (20 ml) was added 5-isopropo"1H-pyrazol-3-ainjne (0.50 g, 3.5 wool). 

The reaction mixture was cirred at 25 t for 3 days and 60 C for I hour. The solvent was 

* 
removed under reduced pressure and the resulted residue was purified by column 

chromatography (hexane-EtOAc 3: I) to give the title compound as ayellow solid (0.62 g, 
59%). 111 NMR (400 MHz) 12.25 and 11.66 Is, lii), 10.46 and 10.13 is, IN), 8.56 (m, lH), 

25 7.11 and 7.02 (d, J 8.4 liz 1ff), 6.08 and 5.97 Is, III), 4.70 and 4.48 (m, 1R), 1.32 and 1.27 

(d, J= 6.0 Its, 611). MS: Calod,: 297; Found: [M+H] 298. 

Method % 

(Si-2-Amino-3-(5-cyclovrctyl-lThovn2oI3vIaniino5( I -(4-

30 fluoronhenvl\ethylaminomenzonitrije 

To a suspension of (S)-3-(5-cyclopropyl-lJf-pyrazo1-3-ylamino)5(l -(4-

fluorophenyl)ethylamino)-2niJrobexjzoqj,jiI (Method 97, 4.20 g, 10.0 minol) and zinc dust 

(3.40 g, 52 xnmol) in MoOR-TIff (1: 1, 100 ml) was slowly added saturated ammoniun 
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chloride 

75

-chloride (40 ml), The reaction mixjre was stirreij at 25 °C for I hour, to which was than 

added saturated ammonium acetate solution (50 ml). The resulting mixture was stirred for 

another 30 minutes. Zn dust was removed by filtratiom and washed with EtOAc (200 ml). The 

organic laer was separated, washed with bme (IOU nil), dried over sodinrn sulfate, and 

S concenirated, The crude product was used directly for the next step without further 

purification. MS: Calod: 376; Found: [M+Hf 377. 

Mtdtod 97 

(S}-3 -(5 -Cyclooccovl- I H"pyjpol-3 -ylwnino-5 -(1-K4rfluorophenyl)ethvlammno)-2-

. 0 ailrnQoitile 

A mixiure of 3-(5-oyclopropyl-IH-pyrazol-3-ylamino)-5-fluoro-2’nitrohenzonitrile 

(Method 98, 350 g, 12.2 ni,mol), (S -1-f -fluoro-phenyl)ethylamine (1.87 g, 13,4 imnol), and 

DMA (2.6 ml, 14,6 irmiol) in n-BuOH (20 in[) 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 

15 colunt chromatography (hexane-EtOAc = I 2) to give the title compound as a yellow, solid 

(4,4 if 89%). ’H NMR (400 MHz) 12.38 (s, IN), 10.12 (b, IF). 8.07 (d, J 6.4 Hz, IH). 7.34 

(rn 2I, 7.16 (m, 2Hr 649 (b, HI), 677(s 1W. 5.63 
(rn H) 4,55 (m, DO, 3.91) on, 111), 

1.45 (d, 1 6.8 Hz, SR) 0,97 (m. 2H), 0.70 (m 211). MS: Caled.: 406; Found: [M*11] 407. 

20 Method 98 

3-(5-Cvclop,wyl-lfi-ovrw,l-3-yIamino1_54]o-2’njfrobenzonjtTile 

� To a solution of3,5-difjuoro-2-xtjtrobenzonitrile (Method 99,5.8g. 31.5 mmol) and 

DIEA (5.5 ml, 31.5 mmol) in THF (50 ml) was added drop wise a solution of 5-cyclopropyl-

IH-pyrazol-’3-amine (4.6&g. 37.8 inmol) in THF (5 ml) at 0 C. After addition, the reaction 

25 mixture was stirred at 25 t for 20 hours. The solvent was removed under reduced pressure 

and the resulted residue was purified by column chromatography (DCM-EtOAc 10 1) to 

give the title compound ar ayellow solid (5.5 g, 61%). 111NMR (400 MHz) 12,43 (5, IEL), 

9.70 is, IF), 8.22 (dd, J = 11.2 and 2.0 Hz, 111), 7.51 (d. J 5.2 Hz, IF) 5.92(s, IF), 1.90 

Omo IlL), 0.95 (m, ZR), 0,71 
(rn 

ZN). MS: Calcd.: 287; Found: (M#H) 288. 

30 



WO 2006/07530 PCT,GB2(O61000513 
76 - 

Method 99 

3 S-Diflucro-2-thtrobenzoni*jic 

Potassium nitrate (656 g, 64.8 mn,ol) was added to concentrated LbS 04(33.7 m), 633 

mniol) at 0°C. followed by slow addition of 3,5-difiuorobenzoniile (4.4 g 31.6 usD01). The 

sLIspetIsion was stirred at this temperatre for ark additional 3 hours and quenched with ice 

water (50 sid). The resulting solid was collected by fiftration and dried to give the title 

compound (5.55  as awbite solid. ’JjNMR(400MHz, CDCI3) 7.43 (m, IA), 7.35 (In, 

IH). 

* 
10 Method 100 

(8-2-Amhw- 3-CS -cvcicacovl- I H-ovrwol-3 -vlamino-5 -( I -(4-

flu or colic lie,thy lam in o 

To a suspension of ()-3-(5-cyc1opropy1-lH-pyrazoI-3-yIamino)-5-( I-(4-fluorophenyl) 

ethylamino)-2-nitrote,)2onitrjje (MeThod 97; 4.202, lOt) mmcl) and zinc dust (340 g, 52 

15 usnol) in MeOli-THE (1: I I 
too 

ml) was slowly added saturated aimnonium 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 EtOAc (200 ml). The organic layer Was 

separated, washed with brine (IOU nil), dried over sodium sulfate, and concentrated. The 

20 crude product was used directly for the next step without further purification. MS: Calcd: 394; 

Found: [M*Iif 395, 

Mehod ’01 

(S-t-(5-CyuIoano.1-j H-avitl-3-yll.-2.6,jifluso-N’-(I-(4-fluoroStnyflethyl)bcit-

25 1J4-thamine 

A solution  of saturated animoniutn chloride (4 ml) was added slowly to a suspension 

of(S)_N (5_oyolopropyl-IH-pyrazol-3_y 2,4difluoroNa_(1 -(4-fluoropheiiyl)ethyl)-6-

ajtmbenzene-r,3-diamine (Methed

 

102,0,30& 0,719 mmcl) and zincdust (0235 g, 3.59 

normal) in MeOHTHF (10 ml, 1:1). The mixture was stirred at 2 
'c 

for 2 hours. Saturated 

30 ammonium acetate solution (5 ml) was added and the mixture was stirred for another 30 

minutes. Zn dust was removed by filtration and the cake was wa4hed with EtOAc (IS ml). 

The organic layer was separated and dried over sodium sulfate. After removal of solvent, the 

product was used directly for the next step without further purification. 
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Method 102 MethodiRa 

flSl-N’-(5-Cydonmoyj//-p,ms33y112 4-dffluoro--(I-(4flvorophenyflethvI)6 

nitrobenzene-1 3-dipinine 

A mixture of 5-cycIopropyl-N-(2,34rifluor6nitropheny4HpyrawI3..amjje 

5 (Method 103, 0,300 g, 101 mrnol), (5)-1-(4-fluorophenyl)ethylamine (0.154 g, 1.11 mmol) 
and DIEA. (0,263 ml, 1.51 nnol) in n-BuOH (2 ml) was heated in a sealed tube placed in an 

Oil bath set at 135 t for 8 hours, The solvent was removed under reduced pressure and the 

residue was purified by chromatography (hexane-EtOAc 3 :1) to give the title compound 

as an orange solid (030g,7 lid. 0 NM (400 MHz) 11.99 (1, 111),  8.57(5, IF!), 7.69 (d, 

� 10 1 F J13,6 Hz). 7.35 (in, 211), 7.14 (t, .J8.8 Hz, 2H), 6.81 (d, IF!, 7.6 Hz), 5,39 (5. IF!), 5,00 

(in, IH), 1.80(01,111), 1.49 (d  .F,8 He, 311), 0.90 (m, 211), 0.62 (us, 211). MS: Cakd.: 417; 

Found: [T\4+0r418. 

Method 103 

IS 5-Cyclonmvl,N-{Zs 4’thfluoro-6-nitrohenyrl1R..uvrazoI3..amine 

To l,2,3,4-tetiafluoro-5-niftobenzene 0.0 g, 15.4 mrnol) and DmA (3.7 ijal, 21.0 

mmol) in dry THY (20 ml) was; added 5-cyclopropyl-lH-pymzol-3-amine (1.7 g, 14.0 mmol) 

in ThF (5 ml) drop wise at 0 C. After addition, the reaction mixture was stirred at 25 OC for 

16 hon The solvent was removed under reduced pressure and the resulted residue was 

20 purified by column chromatography (hexane-BtOAc 4 1). This was recrystalized from 

Et20 (20ml) and hexanes (’lS0ml) to give the title compound as red crystals (0.650 g, 16%). 

� 
H NMR (400 Mills) 11.84 (5. IH), 8.67(5,111). 8.06 (in, 1H), 5.57 (5, Ill), 1.82 no, Ill). 

0,89 (In, 2H), 0.65 (m, 2H). MS: Calcd.: 298; Found: [M+H] 299. 

25 Method IN 

(R).244-Amino-3 45 -cyclopronvl I H-,mzol-3 -ylamino)-2.6-difluoronhenylaminol_2-(4. 

fluorophenyflethanol 

A solution of saturated amnoniurn chloride (4 ml) waa added slowly to a suspension 

(R)-2-(3-(5-cyolopropyl lH-pyrazoI-3-Siino2,6dinuorthtrophe,iyj)2(4 
30 ihorophenyl)ethanol (Method 105, 0.250 g, 0.577 nunol) and zinc dust (0.189g. 2,88 mmol) 

in MeOWrHF (10 hal I:!). The mixture was stirred at 25 t for 5 minutes, Saturated 

an1nonium acetate solution (5 ml) was added and the mixture was stirred for another 30 

minutes, Zn dust was removed by filtrati,n and the cake was washed with EtOAc (15 out, 
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The The organic layer was separated and dried over sodium sateate, After rcttval oesolvent,the 

product was used directly for the next step without farther purification. 

Method 105 

5 (R1-2-(3-5-Cvclorgooyt-Jff-ntol-3-tayjt&-2 6-difiuo-4-niioDhenvIamno1-2jt 

fisiroohenvflethanoI 

A rnxtize of S-cyelopropyl-N-(23,4-trifiuoro-6-thfrcphenyi)4H-pyrazol-3-amine 

(Method 103. 0300 g, 1.01 msnofl, (R)-2-an,ino-2-(4-fluorophenyl)ethanol (0.172 g, Li 
mnoO und)1EA (0,263 in), 1.51 ntmol) in n-’BuOH (2 ml) was heated in a sealed tube placed 

10 inan oil bath set at 135 t for Shou’s. The solvent was removed under reducedpressure and 

the residue was purified by chromatography (hexane-EtOAc 1: I) to give the title 

compound as an omngesolid (0.25g. 57%) HNMR (400 MHz) 11.88 Is, IH), 8,57 (5, III) 

7.70 (d, J13.2 Hz, l, 7.34 fro, 29), 7,15 (t, 18.8 Its; 211), 6,61 (b, IR), 5.38 is, lii), 5.07 

it, 5.6 Hz, I Hi 4,88 (so, 111), 3.62-3.71 (sal, 2}O, 1,80 (to, I H) 0.90 bra, 211), 0.61 (in, 2H). 

IS MS: Cited.: 433; Found: [M+Hf 434. 

Utility 

The comprnmds of the present invention have utility for the troamment ofcanccr by 

inhibiting the tyrosine kinasa, particularly the Trks arid more particularly Trl< A and B. 

20 Methods of Incurred target tyrosine kinase activity, particularly the Irk activity and more 

particularly Irk A and B activity, which is involved in a variety of cancer related processes. 

Time, inhibitors of tyrosine kinase, particularly the Trks and elore particularly Trk A and B, 

are expected to be active against neoplastic disease such as carcinoma of the breast, ovary, 

lung, colon, prostate or other tissues, as well as leukeinias and lynaphomas, rumors ofthe 

25 central arid peripheral nervous system, and other tumour types such as melanoma, 

tibrosarconas and osteosarcoill, Tyrosine kinase inhibitors, particularly the Ttk inhibitors and 

more particularly Trk A and B inhibitors are also expected to be useful for the treatment other 

proliferative diseases including but rwt timit1 to autoiumme, inGasnmator, seusologza&. 

and cardiovascular diseases. 

30 In addition the compoundsoftheinvoniou asetxpectedto be olvajue in %a 

treatment or prophylaxis of cancers selected wMh up regulated of constitutively activated Trk 

Idnases, including but net tmited to, oucogenc mnnangemenls ’eading to Et’6-TrkC 

fusions, TRP.TrkA fusions proteins ´ME-RIO (t8;2 l), autcorine or paxacrine signalling 
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leading leading to elevated serum levels ofNGF, BONE, neuroiropins or tumours with constitutively 

active Irk associated with disease aggressiveness, tumour growth and proliferation or survival 

signalling. 

Compounds of me present invention have been shown to inhibit tyrosine kinases, 

particularly the Trks and more particularly Trk A and B as determined by the Irk A Assay 

described herein. 

Compounds provided by this invention should also be usefid as standards and reagents 

in determining the ability ofapotential phannaceutical to inhibit tyrosine Mosses, particularly 

the Trks and more particularly Irk A and B. These would be provided in commercial His 

10 comprising a compound of this invention 

Trk A Assay Format 

Trk A kinase activity was measured far its ability to phosphorylate syiithetic tyrosine 

residues within a generic polypeptide substrate using an Amplified Luminescent Proximity 

Assay (Aiphascreen) technology (PerkinElmer, 549 Albany Street Boston, MA). 

IS To measure Trk A kinase activity, the intracellular domain of a HIS-tagged human 

Trk A kinase (amino acids 442-796 oftrk A, Swiss-Prot Primary, Accession Number P04629) 

was expressed in SF9 cells and purified using standard nickel column chromatography. Amer 
incubation of the kinase with a biotinylated substrate and adanosir,e triplamprourne (ATP) for 

20 minutes at room temperature the kinase reaction was stopped by the addition of 30m0vt 
20 ethylenediaminetet.raacetjc acid (EDTA). The reaction was performed in 384 well microfitre 

plates and the reaction products were detected with the addition of strepavidin coated Donor 

Beads and phosphotyrosine-specific antibodies coated Acceptor Beads using the Envision 

Multilabcl Plate Reader after an overnigbt incubation at room temperature. 

Peptide substrate P0IyEY-biofin (POT-bio.) 

ATP licc 7OM 

Assay conditions 0.838 nWm] Trk A, 9mM HEPES. 45,ig/ml BSA, 10mM MnCl2, 

5nM POT-Mo, 0.01% Tritonfi X-lO0, 
70LM ATP 

Incubation 20 minutes, room temperature 

Temimatiori/Detection 

conditions 

6.3mM HEPES 30mM EDTA, 525g/ml BSA, 40mM NaCI, 

0.007%Tritonfi X- 100, l2ng/nal of Donor Beads, i2ng/mI of 

Acceptor Beads 

Detection incubation overnight room temperature 

Fluometer setlings Excitation = 680 nM Emission 
= 570 tiM Excitation Time 
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ISOms Total Measurement Time550ms 

Although the pharmacological properties of the compounds of the formula (I) vary 
with structural change, in general activity possessed by compounds of file formula (I) may be 
demonstrated at IC50 concentrations (concentrations to achieve 50% jithibition) or doses in the 
range of(001 pM to 10 OA). 

5 VTherj tested in the above in-vitro assay the Trk inhibitory activity of the following 
examples was measured at the following lC,0s. 

Ex ICs(pM) 

Example 4 0020 
Example 14 0,022 
Example  0.015 



\VO 2tXpa/0a7530 PCT/CjOO(0005I3 
-SI - 

Claim 

I. A compound of formula (0; 

5 (1) 

wherein: 

R1 and R2 are independently selected from hydrogen, We, nitro, cyano, hydroxy, 

trifluoromethoxy, amino carboxy, carbmoyl, meroapto, sulphamoyl, Ci,,alkyl, C2-6alkenyl, 

Calkynyl, Cidalkoxy, C,oalkanoyl, Ci.alkanoyloxy, N-(Ci,alkyl)amino, 

10 N,N-(C, alkyl)2amino, C   .nlbnoylamino, N(C, alkyl)oarbamoyl, 

N,N-(Cr.galkyl)2carbamoyl, C,,alkylS(0), wherein a is 0 to 2, C,alkoxycarbonyl. 

N-(Ci .oaIkyl)sulphamoyl N N-(C, 5alkyl)isulphamoyl, Ci lkyIsulphonylan,ino carbocyolyl 

or heterocyclyl; wherein RL and R2 independently of catch other may be optionally substituted 

on carbon by one or more R5; and wherein if said heterocyclyl contains an -NH- moiety that 

IS nitrogen may be optionally substituted by a group selected from R; 

X’, 32 and ale independently N- or 

R3 and Ro are independently selected form hydrogen, halo, nitro, cyano, liydroxy, 

trifluoromethoxy, amino, carboy, carbamoyl, mercapto. sulphamoyl, C,alkyI, C24alkenyl, 

Calkynyl, C,,allcoxy, Ccalkonoyl, Ci6alkanoyloo, N-(Ci5alkyl)amino, 

20 N,N-(Cisalkyl)iamino, Ciaalkanoylaniino. N-(Cj4Jkyl)carbamoyl, 

NN-(Ci,alkyl)1caxbamoy, Ci.a1kylS(0), wheneina IS  to 2. C,alkoxycarbonyi, 

N-(Clalkyl)sulphamoyl, NN-(C,6al l)2sulphamoyl, C,6a1lsulphonylamino, 

carbooyulyl-R’ or heterooyolyl_R’2-; wherein K3 and It’s independently of earth other may be 

optionaily substituted on carbon by one or more R’3; and wherein if said heterocyclyl contains 

25 an -NH- moiety that nitrogen may be optionally substituted by a group selected from It14; 
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R’ Itt is hydrogen or optionally substituted C.salkyl; wherein said optional substituents 

are selected from One or more 
S and 1t are independently selected from hydrogen, halo, nitro, cyano, hydroy, 

trifluoromethoxy, amino, carouser, carbamoyl, mercapto, suiphamoyl, Cisalkyl, C15allcenyI, 

3 Czsalkynyl, Cisailcoxy, Ctoalkanoyl, Ci.oalkanoylosy. -(CI6alkyl)amino, 

AcN-(CjalkyI)2anino, C 1.6alkanoylarnino, N-(CtalbDcarbomoyl, 

tvN-(Ci.6aikyl)icarbanoy!, Cr.alkyIS(0), wherein a is   to 2, C1.6alkoxycarbonyl, 

N-(Qtalkyl)sulphamoyl, NN-(C,aalkyl)2sulphamoyl, Ci.alkylsulphonylamino, carbocyclyl 

or heterocycly!; wherein IC and R6 independently of each other may be optionally substituted 

10 on carbon by one or fore R’: and wherein if said heterocyclyl contains an -?fl- moiety that 

nitrogen may be optionally substituted by a group selected from R"; 

A is   direct bond or C1alkylene; wherein said Ci2alky!ene may be optionally 

substituted by one or more We 
I Ring C is caitocyclyl orheterocyclyl; wherein if said heterocyclyl contains an -NH-

5 moiety that nilrogen may be optionally substituted by a group selected from f(F9; 

R7
 is selected from We, nitro, oyano, hydroxy, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, suiphamoyl, Cr.alkyl, C2.6alkenyl, C2.6alkynyl, Cp.salkoxy, 

CI.4alkanoyl, Cialkanoyloxy, N-(Ci.oalkyl)amino, N,N-(CjaIkyfl2amino, 

C]a1knnoylan13no, N(Calll)carbamoyl, NN-(Cizlkyl)zcarbamoyl, CtalkylS(0)a 

20 wherein a is 0 to 2 Ci6alko,o’carbonyl, N-(Cjalkyl)sulphamoyl, 

MN-(C6aIkyI)2sulphamoyl, C,4alkylsulphony!amino, carbocyclyl or heterocyclyl; wherein 

IC may be optionally substituted on carbon by one or more R10 arid wherein if said 

hetcrooycIy contains an -Nil- moiety chat nitrogen may be optionally, substituted by a group 

selected from R21; 

25 ’us 0, 1,2 or 3; wherein the values of R’ may be the same or different; 

R8, RuJ, R’5, R’6, Rw and 0 and are independently selected from halo, nitro, cyanO, 

hydroxy,Iriluoromethoxy, amino, carboxy, carbnmoyl, niercapto, sulpl,amoyl, Ci.allql, 

Calkenyl, Calkynyl, C(4Ikoxy, Cp4alkanoyl, Cj4alkanoyloxy, N-(Cjalkyl)amino, 

NN-C,saflQ4)211116no, Cialkanoylatnino, N-(Cj.galbl)oarbairoyl, 
30 )V.N-(C,.6all)1carbainoyl, Ci,alkylS(0), s4erein a is 0 to 2, Ci.6alkoxycarbonyl, 

N-(Ciaiky1)suphamoyl, N,F-(Cialkyl)2sulphamoyl, Cj4alkylsulphonylarnino, 

carbocyclyl-R22- or heteroc Jyl-R-; wherein It8, R’3, It15, It’6. it’s and It2° independently of 

each other may be optionally substituted on carbon by one or more R; and wherein if said 
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heterocyolyl contains an -NH- moiety that nitrogen may be optionally substituted by a group 

selected from R25; 

It’. R1, it", but, 1fi and R5 are independently selected froni Cisalkyl, CiallcanoyI, 

C,a]kylsulphonyl, Ci,a]koxycarbonyl, carbamoyl, N-(CtsaIkyl)oarbamoyl, 

cw-(Citalkyl)oarbamoyl, boozy!, benzyloxycarbonyl, beozoyl arid phenylsuiphonyl; wherein 

R9, R14
 . R’71 it9, R1’ and R25 independently of each other may be optionally substituted on 

carbon by on or more R26; 
R24 and R26 are independently selected from halo, nitro, cyanm hydroxy, 

tritluoromethoxy, armao, carboxy, carbamoylmercapto, sulphamoyl, Ci,alkyl, C2lkenyl, 

� 0 Cisalkynyl, Ca1koxy, C]salkapoyl, Ci.6alkanoyloxy. N-(Calkyl)amino, 

NN-(121.6alkyfliamino, Cialkanoylamino, N-Ci,aIkyl)carbamoyl, 

NN-(Cislkyl)zcarbamoyl, Cjaa!kylS(0)a wherein a is   to 2, Ci.ealkoxycarbonyl, 

N-(Cj.6alkyl)sulpharnoyl, A t(Cjsalkyl)1sulphamoyl, Calkylsulphonylamino, carbocyclyl 

orheterocvolyl; stherein 0 and Isrs independently of each other may be optionally 

15 substituted on carbon by one or more R"; and wherein if said heterooyclyl contains an ’NH-

moiety that nitrogen may be optionally substituted by a group selected from R2; 

fl11 R’. R’ and R’ are independently selected from a direct bond. -0-, -N(R)-, 

-C(0)-, -N(R’)C(0)-, -C(0)N(R7)-. -S(0)-, -S01N(R3)- or -N(R")SC)-; wherein R29, R)U, 

it8, it and Ws arc independently selected from hydrogen or c].S&ll and ss0-2; 

20 R" is selected from halo, nito, cyano, hydroxy, tifluoromethaxy, tritluoromethyl, 

anfino, carboxy, carbamoyl, mercapto, suiphomoyl, methyl, ethyl, methoxy, ethoxy, acetyl, 

acetoxy, methylamino, ethylamino, dimethylamino, dkthylamino N-methyl-Nethylamino. 

awetylamino, N-methylcarbamoyl, C-ethylcarbamoyl, NN-dimethylcarbamoyl, 

N,N-diethytcarbamoyl, N-methyl-N-othylcarbamoyl, methylthio, ethylthio, metllylsulphinyl, 

25 ethylsuphiny, mesyl, etbylsulphony1, methoxycarboijyl, ethoxycathonyl, 

N-methylsulphamoyl, N-ethylsulphatnoyl, NN-dfinethylsu!phsmoyl, NN-diethylsrilpharnoyl 

or N-rnethy-N-ethysiuphamoyl; and 

is selected from C(.aIkyl, C i-salkanoyl, C alkylsulphonyl, Ct.salkoxycarbonyl, 

carbamoyl, N-(Ci.oaæcyl)carbamoyl NN-(Ci.oallql)oarbamoyl boozy!, henzyloxycarbonyl. 

30 benzoyl and phenylsulphonyj; 

or a pharrnaoeutica)ly acceptable salt thereof. 
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2. 2, A compound of formula ) or a phannaceutically acceptable salt thereof, as claimed 

in claim I wherein R’ is selected from C,.6alkyl, C1,4alkoxy and carbocyclyl. 

3. A compound of formula (1) or a pharmaceutically acceptable salt thereof, as claimed 
5 in either claim I or claim 2 wherein R1 is hydrogen. 

4. A compound of formula (1) or a pharmaceutically acceptable salt thereof; as claimed 
in any one of claims 1-3 wherein W is selected from hydrogen, cyano, carbamoyl, Cj6alkyl 
and C]6alkoxyoarbonyl; wherein it3 may be optionally, substituted on carbon by one or more 

10 RL; andRishydroxy. 

5. A compound of formula (I) or a pharmaceutically acceptable salt thereof, as claimed 
in any one ofclainis 1-4 wherein k is hydrogen. 

5 6. A compound of formula (1) or a pharmaceutically acceptable salt thereof, as claimed 
in any one of claims I -S wherein R5 and It5 are independently selected from hydrogen or 
C.tal1?1; wlereimR5 luck  independeiny of each other may be Officially substituted on 
carbon by one or more his; iierein It" is hydroxy. 

20 7. A compound of formula (1) or aphaimaceutically acceptable salt thereof, as claimed 
in any one of claims 1-6 wherein A is a direct bonder CEzalkyleno; wherein said C,2alkylene 
may be optionally substituted by one or more R’; wherein It18 is hydroxy. 

8. A compound of formula (I) or a pharnmceutical!y acceptable salt thereof, as claimed 
25 in any one ofolaims 1.7 wherein Ring C is phenyl, pyridyl, l,3-benzodioxolyl or l}l-indalyl. 

9. A compound of formula (1) or a pharmaceutically acceptable salt thereof, as claimed 
in any one of claims I -S wherein R7 is eIetedfromhac andi  vtheiS 1<’ may be 
optionally substituted on carboi, by one or more It30; wherein R20 is halo. 

30 

10. A compound of formula Cl) or a pharmaceutically acceptable salt thereof, as claimed 
in any one of came; 1-3 wherein  is 0, I or 2; wherein the values of R7 may be the same or 
different, 
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II. Atompoondof formula (: 

4N 

(I) 
wherein: 

5 R’ is selected from mcthyi, isopropox-y and cydopropy[; 

R2 is hydrogen; 

X, X2 and X3 are independently N- or 

R3 is selected from hydrogen, cyano, calbamAyl, rottyl. hy&rnqmethy and 

methoxycathonyl; 

10 R" is selected from hydrogen, iluoro, cldoro, cyano, carbamoyl, methyl, aminomothyl 

and ace ylamircme*hy; 

R4 is hydrogen; 

k5 is selected from hydrogen, methyl, ethyl or hydroxymeth34; 

B.6 is selected from hydrogen or hydroxymethyl; 

15 A is a direst bond, methylene or hydroxymethyleiiz; 

Ring C is phenvi, pyrid-2-y], 1,3-benzodioxol-5-yI or IH.indol-3-yl; 

1<’ is trifluoromethyl and fluoro; snd 

is 0, 1 or 2; wherein the values of R1 may be the same ci àifforent; 

or a pharmceuticaIly aoceptsble salt theztof. 

20 
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12. Aeompcundofformuafi: 

NXL 

1(8 K’ 

4,N 

selected &om: 

5 (2R)-2-9-(5-cyclopropyI-1 H-pyrazol-3y1)6-methyl_9flpnjjn2ylanhjflo]-2(4_ 

fluor oph en y I) e thano I; 

(2K) -2- [9-(S-oyclopropyl- I H-pnzot-3 -yI)-9H-puxin-2-yIJ amino) -2- (4-

flu oropheny I) h anoI 

I -(4-thiorophenyl)eijtyl)-9-(5-jsopmpoxy- I H-pyrazol-3-yi)-9H-purin-2-ajnine; 

10 S-(5-cycIopropyI1HpyrazoISyI)N_[(51<4auorophenyl)e*JiylJ3rihnjaazo[45_ 

b]pyridin-5-ante 

3-{5-isopropoxy- lR-pyrazo1-3-yI)-N-((S)- I-(p)7idin-2-yI)ethyl).39in,jdazo[4,5-b]pyridin-5_ 

amine; 

N-((S)-l-(4 fluorophonyl)ethyl)-3 (5-isopropo.. I H-pyrazol-3-yj)-3 !I-iniidazo [4 ,5-b]pyridin-

15 5-amine; 

(2R)2-(4-fluorophenyI)-2(3 45-isopropoxy- I H.pyrazol-3 -yI)-3H-imidzo [4,5 -b)pyridin-5-

ylamino)ethanol; 

6-ch]oro-N-((S)-1 -(4-fluorophenyl)ethyl)-3-(5-isopropoxy-IThpyroI_3_y_3H-imjdazo[45. 

b]pyridin-5-aniine; 

20 l-(5-cyeIopropyI-IH-pyrazoI4-yI)v.gsI -(4-fluorophenyl)ethytj-3b-benzo[d]imidazol-5-

amitie; and 

N-((I -(S-oyclopropy!_lHpyr,1zol3y1)_6((s> I-(4-fluorophenyl)ethylamino)-IH-

bonzo [ii] imidnzol-5-yI)methyl)acetamide; 

or a phannaceuticauy acceptable salt thereof, 
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13. A process for preparing a compound of formula (1) or aphsrmaceuticafly acceptable 
salt thereof which process, wherein variable groups are, unless otherwise specified, as defined 
in claim I, comprises Of. 

process a) reatinn of a compound of formula (II): 

NX’ 

K2 
yR2 

4 -NH 
R 

(U) 
wherein Pg is a nitrogen protecting group; with a compound of fonnnla (III): 

S 
L 

(III) 
10 ’therein L is a displaceable group; 

Process b) for tompomid, oIfoimtna (I) ,mereth k is hydroxymetbyl and R is hydrogen; 
reaction of a compound of formula (H) with an Tiocide of formula (110: 

� c*Jo 

(IV) 
IS Process C) for compounds offormula(I) wherein X’ is CR’°-; reacting a compound of 

fonrrua Y): 
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H N 
Is 

R1 R’ 

K 
4,11 K’ 

. CV) 

with a compound offonnula (VI): 

H2NN 

5 

Process d) for compounds of formula (I) wherein X’s N-; reacting a compound of formula 

(S) with aqueous NaNO2 solution: 

Process 8) reacting a compound of formula (VII): 

X’IrlX’ 
g2 

R’ 

10 

wherein Lisa displaceable Rronp and Pgis anhirosen protecting Exoup: with an amine of 

formula (VIII): 

5 
K 

R R6 

(VIII) 

tS and Thereaner if necessary: 
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it 
-i)

 convening a compound Of the formula (I) into another compound of me formula (I); 

it) removing any protecting gicups; 

iii) forming a pharmaceutically acceptable salt. 

5 14. A compound offomiula (1), or a pharmaceutically acceptable salt thereof, as claimed 
in any one of claims 112, for use as a medicament, 

Ii. The use of a compound of formula (1), or a pharmaceutically acceptable salt thereof, 
as claimed in any one ofcWas 1-12, in the manufacture of   medicament for use in the 

10 inhibition of Trk activity, 

16. The use of a computed of formula (I), or a pharmaceutically acceptable salt thereof, 
as claimed in any one of claims 1-12, in the manufacture of  medicament for use in the 
Ireatnent or propkiylads of cancer. 

IS 

17. The use Of  compound of formula (I), or a pharmaceutioally acceptable salt thereof, 
as claimed in any one of claims 1-12, in the manufacture ofamedicament far use in the 
production of an atiti-proliferative effect. 

20 18. A method of inhibiting Irk activity comprising administering to a host in need of such 
treatment a therapmtically effective amount of  compound of formula (I), or a 
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1-12. 

19. A method for the treatment or prophylaxis of cancer comprising administering a 
25 therapeutically effective amount of a compound of formula (I) or a pharmaceutically 

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

20. A method of producing an anti-proliferative effect in a warm-blooded animal, such as 
and, in need of such treatment which comprises administering to said animal an effective 

30 amount of a compound oftbrmula (1), era pharmaceutically acceptable salt thereof, as 
claimed in any one of claim 1-12. 
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2’ A pharmaceutical composition comprising a compound of formula (I), or a 

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

at least one pharmaceutically acceptable carrier, diluent or excipient. 

5 22. A pharmaceutical composition comprising a compound of formula (I), or a 

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 inhibition 
ofrrk activity. 

� 10 23. A pharmaceutical composition comprising a compound of formula (1), or a 

phamlaceutically acceptable salt thereof, as claimed in any one of claims 1-12, together vóth 
at least one pharmaceutically acceptable carrier, diluent or excipient for use in the treatment 
or prophylads of cancer. 

15 24. A pharmaceutical composition comprising a compound of formula (I), or a 
pharmaceutically acceptable salt thereof, as claimed in any one of claims 1- 12, together with 
at least one pharmaceutically acceptable corner, diluent or excipient for use in the production 
of an anti-proliferative effect in a warm-blooded animal such as man. 

20 25. A compound of formula (I), or apharmaceutically acceptable salt thereof, as claimed 
in any one nfclaims 1-12, for use in the inhibition ofTrlc activity. 

26. A compound of formula (1), or a pharmaceutically acceptable salt thereof, as claimed 
in any one of claims 1-12, for use in the treatment or prophylaxis of cement. 

25 

27. A compound oflbrmula (1), or a pharmaceutically acceptable salt thereof, as claimed 

III any one of old= 1-12, for use in tire production of an anti-proliferative effect. 
1’ 

28, e method or use according claims 16,19,23 or 26 wherein sold cancer is selected 
30 from cunicantri flbrosarcomo mesoblastjc nepiroma, mesothelioma, acute myeloblastic 

leukemia, acute lyniphocytic leukemia, multiple myelomo, melanoma, oesophageal cancer, 
myeloma, hepatocellujar, pancreatic, cecal cancer, Ewings sarcoma, neuroblastoma, 
Kaposi sarcoma, ovarian cancer, breast cancer including secretory breast cancer, colorectal 
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54 T(tu%O; COMPUESTOS QUIMCOS 

57) ExtractO; Esta invenoion so refjere a cOilipuestos novedosos que tienen IS f&mula (I); y a sus 
Oamposiciones farmaceuticas y a sus metodos do uso. Estos oompueatos novedosos provider on tratamiento 

pava el unter. 
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COMPUESTOS QUIMICOS 

Campo de Ia invenciöii 

La presente invencón Se yefire a novedosos deihados de prazo, a 

sus composiolones farmaceutics y a metodos de usa. AdemÆs, la preserve 

invencion se relations, con metodos terapeuticas para et tratamiento y 

prevención de neoplasias malignas y al uso de estos derivados de pirazol en 

Is fabricacion de medicamentos para empleaæos en el tratamiento y 

prevención de neoplasias malignas. 

Antocedentes do Ia invenciom 

Las tirosina cinasas de receptor (RTK) son una sub-familia de 

proteina cinasas que juegan an papel crItico en la seæaHzaciOn celular 
y 

se 

encuentran implicadas on una variedad de procesos asociados con cancer, 

ncuidos proliferation, supervivencia, angiogenesis 
y 

metastasis celular. 

Actualmente Se ban identificado hasta 100 diferentes RTK, incluidas 

cinasas relacLonadas con tropomioskrn, incLudas (Irk). 

Las Trk son receptores de alas atinidad activados par an grupo de 

factores de crecimiento solubles, Ilamados neurotrofinas (NT). La familia 

de receptores Irk done tres miembros - TrkA, TrkB 
y 

TrkC. Entre has NT 

� 

Se encuentran (i) factor de crecimiento nervioso (NUF) que active, TrkA, (ii) 

factor neurotrofico derivado del cerebra ("brain-derived growth factor’) 

(BE)NF) 
y 

NT-4/5 que activan TrkB 
y 

(iii) NT3 que active TrkC. Cada 

receptor Irk contiene on dominio extracelular (union de uganda), can 

region trans-membrana 
y 

an dominio intra-celular (inciuido ci dominio 

cinasa). Largo de unirse al ligando, h cinasa cataliza Ia auto-fosforilaciOn 

y 

desencadena has vias de transducciOn de seæaies corriente abajo. 

Las Ttk Sc exptesan ampliamente en ei tejido rouromai durante su 

desarroilo, donde las Trk son criticas para el mantenimiento y supervivencia 

the estas c!uIas. No obstante, contiaÆa en discusiOn on papel pos-

ernbrionario porn el eje Trk/neurotrofina (o vias). Existen informes que 

muestran que las Trk juegan an papel importante tanto en desarrouo como 
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Ia función del  sistema nervioso (Patapoutian, A. or al Current Opinion in 

Neurobiology, 2001 11,272-280). 

En Is Ultima decade Sc ha publicado on nümero considerable de 

documentos de Ia literatura, que asocian Ia scfla!ización Trk con cancer. 

Par ejemplo, antique las Trk se expression en bajos niveles from del sistema 

nervioso en ci adulto, Is expresión de Trk se aumenta  on ]as neoplasias 

malignas de prostata de fase tardia. Tonto ci tejido de prostata normal como 

los tumores de prOstata dependientes de androgeno expresan bajos niveles 

de Trk A y niveles indetectables de Trk B y C. No obstante, todas Its 

isoformas de los recaptures Trk, asi come sus ligandos afines, se regulan 

par aumento en ci edneer de prØstata indeperidiente de androgeno, de basso 

tardia. Existe evidencia adicional de que estas cØIuas de cancer de prOstata 

de base tardia Sc vuelven dependientes del eje TrklnturotrS\na pan so 

supervivencia. Par to tanto, los inhibidores de ilk pueden ofrecer una close 

de agentes que inducen apoptosis, especi&os pass cancer tie prostala 

independiente de andrógeno (Weeraratna, A. T. or al The Prostate, 2000, 

45,140-148). 

Mªs son, literatura de fecha may reciente muestra asimismo que Is  

sobre-expresion. activaciôn, ampiflcaciOn y/o mutaciOn de Ins Irk Se 

asocian can carcinoma de mama secretor (Cancer Cell, 2002, 2, 367-376), 

cancer colorrectal (Bardelli et a! Science, 2003, 300, 949-949) y cancer de 

ovarlo (Davidson, B. eta’ Clinical Cancer Research, 2003, 9, 2248-2259). 

Existen urios cuasdos infonnes de inhibidores selectivos de de tirosina 

cinasas Trk. Cephalon describiO CEP-751 CEP-701 (George, D. et al 

Cancer Research, 1999, 59, 2395-2341) y otros analogos de indolocarbazol 

(WOOl 14380) come inhibidores Trk. Sc ha demostrado que CEP-701 yb 

CEP751, cuando se combinaron con abiacion de androgeno inducida 

quirürgica 0 quimicamente, ofrecieron one mejor eficacia comparados con 

Is monoterapia sola. GlaxosmithKline divulgaron ciertos compuestos de 

oxindol como inhibidores Irk A an W00220479 y W00220513. 

Recientemente, Japan Tobacco divulgo compuestos clelicos condensados de 

pirazoliio come inhibidores Irk (JP200323 I 687A). 
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Aparte de to anterior, Vertex Pharmaceuticals describió compuestos 

de pirazol como inhibidores de GSK3, Aurora etc., en W00250065, 

W00262789, W0030271 II y W0200437814; y Astrazeneca divulgo 

compuestos de pirazol come inhibidores contra Ia cinasa de receptor IGF-] 

(W00348 133). 

Sumario de Ia invenclOn 

De acuerdo con Ia presente invención, [as solicitantes ban descubierto 

pot este tnedio novedosos compuestos de pirazol, o sus sales 

farmacØuticainente aceptables, que poseen actividad inhibidora Ic cinasas 

Ti-k y, en consecuencia, son ótiles par so actividad anti-proliferación yb 

0 pro-apoptOtica (S como anti-neoplasica) 
y 

en mØtodos de tratamiento del 

cuerpo humano o animal. La invenciOn Se reflere igualmente a procesos 

pare Is fabricacion de dichos compuestos de pirazol, a sus sales 

farmacØuticamente aceptables, a composiciones farmacŁuticas que Ins 

contienen 
y 

a su empleo en Is fabricaeión de medicamentos pan utilizarlos 

an [a produccLón de on efecto anti-proIiferacón y10 pro-apoptôtico en 

animates de sangre caliente, tales cover, el hombre. 

En igual forma, de acuerdo con ]a presente invenciOn, Ins solicitantes 

ofrecen metodos de user tales compuestos de pirazol, 0 sus sales 

farinacØuticamente aceptables, an ci tratarniento de Sneer. 

Se espera que las propiedades de Ins compuestos reivindicados en 

esta invencion seen ütiles  an el tràtamiento de estados patolOgicos asociados 

con proliferacion celular, tales come neoplasias malignas (tumores solidos 
y 

leucemia), trastornos fibroproliferativos diferenciativos, psoriasis, artritis 

ceumatoide, sarcoma de Kaposi, hemaugioma, nefropatias agudas 
y 

cronicas, ateroma, aterosclerosis, restenosis arterial, enfermedades 

autoinmunitarias, inflamacion aguda 
y 

erOnica, enfermedades óseas 
y 

enfen’nedades oculares con proliferacion de vases retinianos. 

AdemÆs, se espera que [as compuestos, o sus sales 

farrnaceuticamente aceptables, de Is invention Sean Otiles en el trataniiento 

o proftlaxis de neoplasias nialignas seleccionadas de fibrosarcoma 
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congØnito, nefroma mesoblÆstico, mesotefloma, leuceriiia mieloblÆstica 

aauda, leucemia linfocitica aguda, me1oma multiple, melanoma, cancer 

esofÆgico, mieloma, cancer hepatoc&ular, pancreÆtico, cervical, sarcoma de 

Ewing, neuroblastoma, sarcoma de Kaposi, cancer de ovario, cancer de 

mama incluido cancer secretor de mama, cAncer colorrectal, cancer de 

prOstata incluido cancer de próstata resistente a hormonas, cØncer de vejiga, 

melanorria, cancer de pulmón - cancer pulmonar amicrocitico (NSCLC), y 

cancer pulmonar microcitico (SCLC), cancer gAstrico, cancer de cabeza y 

cuello, cancer renal, linfoma, cancer tiroideo incluido cAncer tiroideo 

papilar, mesotelioma y leucemia; particularrnente cthcer Ic ovario, cancer 

de mama, cancer coontctal, cancer de próstata y cancer de pulmOn - 

S NSCLC y SCLC; toss particularmente cancer de próstata; y, mAs 

particularmente, cAncer de prOstala resistente a hormonas. 

Doscripciôn detallada do la invención 

En consecuencia, Ia presente invention provee on compuesto de 

formula (I): 

R2 R’ 

S 

en donde: 

RI y W se seleccionan independientemente de hidrogeno halo, nitro, ciano, 

hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, rnercapto, suifamoilo, 

C16alquilo, C2.01quenilo, C24alquinilo, C1.6aIcoxi, C,.6alcatioilo, C, 

alcanoiloxi, N-(Ci .aIqui])amino, NN-(Cl 6a!qui l)1amino, C1. 

6alcanoilamino, N-(CjaIquiI)carbainoiIo, NN-( ,alquil)2carbamoilo, C. 
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6aIquilS(0)a on donde a Cs 0 a 2, C1.6alcoxicarbonilo, N-(Ci. 

alquisulfamoilo, N,N-(C alquil)2sulfamoilo, C .6alqu[tsutfonilamkio, 

carboccIiIo o heterocielilo; on donde It’ y R’ independientemente de cada 

uno pueden sustituirse opc.ionalmente on carbono por uno o mÆs R; y on 

donde or dicho heterocicho contiene mm fvacción -Nfl-, ese nitrôgeno 

puede sustituirse opelonalmente por on grupo seleccionado de It1; 

XI, X2 y X3 son independientemente N- o 

W y R10 se seeccionan hdependientemente de hidrógeno, halo, 

nitro, ciano, hidroxi, tritluorometoxi, amino, carboxi, carbamoilo, mercapto, 

suUamoilo, Ci,aiquilo, C201quenilo, C2.6alquinilo, C,6aleoxi, C1 

6akanoilo, C 4aicanoiloxi, N-(C, oaIqui))aini no, NN-(C ,alquil)2aniino, C, 

6alcanoilamino, N-(C, .alquil)carbamoilo, NN-(Ci .5alquil)2carbamoilo, Ci - 

6alquiIS(0). en donde a es 0 a 2, C,.6aleoxicarbonito, N-(C1 

6alquil)su]famoilo, N,N-(C,6alquifl2sulfainoiio, C1.6alquilsullonilamino, 

o heterociclil-R’2-; on donde R3 yU independientemente 

de cada uno puede sustituirse de manors optimal on carbono por uno o mÆs 

y on donde, si dicho heterociclilo contiene una fracciOn -NH-, ese 

nitrógeno puede sustituirse opcionalmente por on grupo seleccionado de 

It’4; 

It4 es hidrógeno 0 C1.6alquilo opcionalmente sustituido; on donde 

dichos sustituyentes opejonales se seleccionan de uno ornÆs R’; 

It5 y W se seleccionan independientemente de hidrOgeno, halo, nitro, 

cano, hidroxi, trifluorometoxi, amino, carboxi, carbamoilo, mercapto, 

sutfamoilo, Cj.a(quib, C26alqueuilo, C2aSquinio, Ci.6acoxi, C1 

6alcanoj Lo, C 6alcanoiloxi, N-(C, 6alquil)asnino, NN-(C 4&quil)2amino, Ci 

6alcanoilamino, N-(C, .6alqui I)carbamoilo, Ac N-(Ci alquiI}2carbamoiIo, Ci - 

4alquils(0)a on donde a Cs 0 a 2, C,.6alcoxic&bonilo, N-(C1 

alquil)sulfamoiIo, 7vN-(Ci.6alquil)2su.Ifamoilo, Ci.alqui!sulfonilamino, 

carbociclilo o heterociclilo; en donde R5 y R independientemente de cada 

uno puede sustituirse de manera opcionI on carbono por uno 0 arts R"; y 

on donde, si dicho heterociclilo contiene una fraction -NH-, ese nitrogeno 

puede sustituirse opeionalmente por on grupo seleccionado de It’1; 
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A es on enlace directo o Ci2alquileno; en donde dicho Ci2alquileno 

puede sustituirse opolonalmente per two o mÆs R’; 

Anillo C es carboc.iclio o heterocicUo; en donde si dicho 

heterociolilo contiene una fracción -NH-, ese nitroaecw puede susthuirse 

opelonalniente par an grupo seleccionado de Rl9; 

se sejecejona de halo, nitro ciano, hidroxi, tæfluorometoxi, amino, 

carboxi, carbamoilo, mercapto, sulfamoilo, Cj.6alquhio, C16alquenilo, C2 

6aIqunilo, C1.6alcoxi, C16alcanoilo, C .6alcanoiloxi, N-(Cj6alquil)amino, 

AN-(C 4alquil),amino, C aleanoiIamno, N-(Ci .alqui I)carbamoi lo, N,N-

(Cj.6a)quil)2carbamoi2o, Ci,alquilS(0), en donde a es 0 a 2, C1 

6alcoxtcaybonilo N-(Ci .6alquil)sulfanoilo, NN-(C ,4&qui])2sulfamoilo, C1 - 

4alquilsu[foni[amino, carbociclU o heterocidhl; en donde 1k’ puede 

sustituirse opelonalmente en carbono par uno a mS 
R20c y en donde s 

dicho heterocicUlo contiene una fracoion -NH-, ese nitrOgeno puede 

sustituirse opcionalmente per on grupo seleccionado de R21; 

ft es 0, 1, 2 ó 3; en donde los valores de ft7 pueden 5cr ]as mismos 0 

diferentes; 

R8, R’3, R’, R’6, R’ y 0 se seleccionan independientemente de 

halo, nitro, ciano, hidroxi trifiuorometoxj, amino, carboxi, carbamoilo, 

tuercapto, suli’amoiLo, Ci,alquilo, C2,alquenito, C1.6alquthilo, (L1.6alcoxi, 

Ci 4alcanoilo, C1.4alcanoiloxi, N-(C .a1qui[)amiao, N,N-(C .aLquU)2axnno, 

CI .6a1anoilamino, N-(Ci .6alquil)carbamoilo, NA-i .oalquil)2carbamoilo, 

Ci.6a1quiIS(0), en donde a es 0 a 2, C1,alcoxicarbonilo, N-(C,. 

6alquiJ$ulfamoilo, NN-(C,4alquil)2suUamoilo, C1alquilsulfonilarnino, 

carbocicli!-R22- 0 heterociclil-R13-; en donde R8. R’3, R’5, R6, Rk y R 20 

iridependientemente de cada uno pueden sustituirse opelonalmente on 

carbono par uno 0 nis It24; y en donde si dicho heterociclilo contiene una 

fracciÆn -NH-, ese nitrØgeno puede sustituirse opcionalmente par on grupo 

seleccionado de R25; 

R9, g14, R", R’9, R2’ y K" se seleccionan independie.ntemente de C1. 

6alquilo, C 4alcanoilo, C1 .oalquilsulfonilo, C .alcoxicarbonilo, carbamoi b 

N-(C ,6alquil)carbamoi to NN-(C 4alquil)earbamoilo, bencilo, 
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bencilcudcarbonilo, benzoilo y fenilsulfonilo; an donde R, R’4, rt", R’9, R2’ 
y R25 indepeudientemertte entre si pueden sustituirse opcio,ialmente en 

earbono pot uno o mÆs R16; 

Ru y K36 Se seleccionan independientemente de halo, nitro, ciano, 

hidroxi, triftuorometoxi, amino, Qarbc,xi, cartamoilo, mercapto, sullamoilo, 

CtaIqullo, C,,alquenilo, C2.6alquinilo, Cr,alcoxi, Ci6alcanoilo, C1 

,alcanoi ox, N-(Ci .6alquil)amino, NN-(C,4aIquiJ)1arnno, C1 - 

6atcanoilamino, N-(Ci.6alquil)carbamoiio, N,N-(Cia1quil)1carbanrni1o, C,. 

6alquiIS(0)a an donde a as 0 a 2, Cj.alcoxiearbonilo, N-(C1 

(,alquil)sulfamoiio, NN-(Ci .aIquiI),sulfamoilo, C1 .6alqullsuifonilamino, 

caTbooclæ o heterodclil; en donde R" y R2 independientemente de cada 

uno pueden sustituirse opejonalmente en carbono pot uno 0 nos R"; y en 

donde si dicho heteroeicli!o contiene una fraecjon -NH-, ese nitroeno 

poetic sustiturse opcionamente pot on grupo seleccionado de R’; 

R’2. R22 y se seleccionan independientemente de on enlace 

directo, -0-, -N(R’)-, -C(0)-, -N(R)C(0)-, -C(0)N(R3)-, S(0)r, - 

S01N(R)- 0 .N(R)SOr; an donde R, R°, R31, RM y 0 se 

seleccionan independientemente de hidrOgeno 0 Ci�alquilo y s es 0-2; 

so selecciona de halo, nitro, ciano, hidroxi, trit1uorometox, 

trifluorometilo, amino, carboxi, carbamoilo, mercapto, sulfamoilo, metilo, 

etilo, metoxi, etoxi, acetilo, acetoxi, metliantino, etilamino, dimetflamino, 

dietilamino, N-metil-N-eti!amno, acetliamino, N-metilcarbamoilo, N-- 

eti I carbamoi o, NN-di meti I carbamoilo, NN-d eti carbamo i lo, N-rn eti I-N-

etilcarbainoilo, metiltio, etUde, metilsulfinilo, etitsulfinilo, mesilo, 

etiisulfonilo, inetoxicarbonilo, etoxicarbonilo, N-metilsuithmoiio, N-

etilsulfarnoilo, N,N-dirnetilsulfamoilo, AN-dietiIsulfamoilo o N-meW-N-

etilsulfanioilo; y 
R2S Se seJecciona de Ci,alquilo, C,.6alcai,oUo, C,.,alqullsuIfoniIo, C, 

6alcoxicarboniio, carban,oilo, N-(Ci,alquil)carbamoilo, NN-(Ci. 

alquiL)carbattoiIo, bencilo, benciloxicarbonilo, benzoilo y fenikuUonilo; 

o so sal farmaceutican,ente aceptable. 
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Valoros particulares de Its grapes variables contenidos en formula (I) 

son Ins siguientes. Tales valores pueden usarse, donde sea apropiado, eon 

cualquiem de las definiciones, reivindicaciones 0 incorporaciones definidas 

a’teriormente o mÆs adelante, 

Rj so selecciona de C,6alquilo, C15alcoxi y carbociclilo. 

Se selecciona de motile, Isopropoxi y ciclopropilo. 

Cs hidrogeno. 

y se seleccionan independientemente de hidrOgeno, C11jalquilo, 

Cj.6alcoxi y carbociclilo, 

RI y R2 se seleccionan indeperidienteniente de hidrogeno, nietil, 

sopropoxi y ciclopropilo, 

es y X2 y se seleccionan independientemente de -N. 

y X’ Se seleccionan independientemente de =CR’°- y es -N. 

y se seleccionan independientemente de �CR"- y y -N. 

Kt, K2 y seleccionan independienternente dc�CR’ °-. 

X1, X2 y Se seleccionan do -N=, 

se selecciona àc hidrogeno, ciano, carbamoilo, C,.6a)quflo y C,. 

6alcoxicarbonilo; an donde P.3 puede sustituirse opciorialmente por we 0 

mâs R’; 

es hidroxi. 

so selecciona de hidrógeno, ciano, carbamoilo, motile y 

metoxicarbonilo; an donde H? puede sustituirse opcionalmento per uno o 

mÆs R’3; 

es hidroxi. 

Sc selecciona de hidrOgeno y C6alquilo, an donde H.3 puede 

sustituirse opcionalmente por uno a tnÆs H.’3; en donde: 

es hidroxi. 

se selecciona de hidrógeno, ejano, carbamoilo, metilo, 

hidroximetilo y metoxicarbonilo. 

Se selections de hidrogeno, motile e hidroximetilo. 

RI y so seleccionan independientemente de hidrOgeno, halo, 

ciano, carbamoilo, C,6alquilo y C,aicoxicarbonilo; on donde f(3 
y 
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ndependientemente tie cada uno puede sustituirse de manera opcional on 

carbono por uno 0 mÆs R"; 

se selecciona de hidroxi, amino 
y 

C,alcanoilamino. 

R’ y so seleccionan independientemente tie hidrogcno, fluoro, 

cloro, ciano, carbamoilo, metilo 
y 

etoxtcarbonu: on donde P.3 
y 

independientemente de cada uno puede sustituirse de manera opcional on 

I carbono por uno o mÆs R’3; 

I 
R’3 Se selecciona tie hidroxi, amino 

y 

acefflamino. 

y 

Se seleccionan independientemente de hidrogeno, halo, 
I ciano, carbarnoily, C].oalquilo 

y 

C16alcoxicarbonilo; on donde R3 
y 

I independientemente tie cada uno puede mistituirse de manera opcional en 

Scarbono por uno 0 mÆs K’3; en donde: 

I R’3eshidroxi. 

I y se seleccionan indopendlentemente de hidrogeno, fluoro, 

clam, ciano, carbamoilo, metilo, aminometilo, acetilaminometilo, 

I Mdroximetilo 
y 

etoxicarbonilo. 

I P.3 
y 

WO Se seleccionan independientemente de hidrØgeno, fluoro, 

cloro, ciano, carbamoilo, metIo bidroximetilo 
y 

etoxicarboni[o. 

WO Se selecciona tie hidrOgeno, halo, ciano, carbamoilo 
y 

Ci6alquilo; 

I on donde R’° puede sustituirse opoionalmente por uno o mÆs R"; 

I 
se seteccioua de amino 

y 

C.alcanoi[amino. 

Se selecciona tie hidrogeno, fluoro, cloro, ciano, carbamoilo 
y 

I metilo; on donde R1 puede sustituirse opcionalmente por uno 0 mÆs P."; 

I

 

R’O Se selecciona tie amino 
y 

acetilamino, 

se selecciona de hidrogeno, halo, ciano, carbamoijo 
y 

Ci 

6alcoxicarbonilo. 

se selecciona do hidrbgeno, fluoro, cloro, claim, carbamoilo, 

metilo, aminometilo 
y 

acetilaminometilo. 

WO se selecciona tie hidrogeno, fluoro, cloro, ciano, carbamoilo 
y 

etoxicarbonhlo. 

es hidrógeno. 



W020%1087530 - - 
- - 

- PCTfGBO5I3!J2 

* 

it4 es Ci.6alquiIo opcionalmente sustituido; en donde dichos 

sustEuyentes opcionales se seleccionan de uno o mas R", 

y it6 Se seleccionan independientemente de hidrogeno a C. 

6alquilo; en donde K5 y K6 independientemente de cada uno puede 

sustituirse de manera opcional an carbono pot uno 0 mÆs it16; en donde: 
gJ6 hidroxi, 

y Se seleccionan independientemente de hidrógeno, metilo; 

etilo o hidroximetilo. 
R  y K6 se seleccionan independientemente de hidrOgeno, metito a 

hidroximetilo. 

Se selecciona de hidrogeno, metilo, etilo o hidroximetilo. 

se selecciona de hidrogeno, metilo o hidroximetik,. 

Se selecciona de hidrógeno o hidroximetilo. 

it6 es hidrógeno. 

A es an enlace directo. 

A es Ci2alqufleno; en donde dicho Ci.,alquileno puede sustituirse 

opcionalmente per uno o mÆs RIS. 

A es Un enlace directo a Ci.2alquileno; en donde dicho CiaalquiLeno 

puede sustituirse opcionalmente par uno 0 mÆs RN; en donde 

es hidroxi. 

A es an enlace directo o metileno; en donde dicho C;atquiteno 

puede sustituirse opcionalmente par uno o mÆs RN; en donde 

es hidroxi. 

A es un enlace directo, metileno o hidroximetileno 

Anillo C es heterociclilo; e donde si dicho heterociclilo contiene ma 

fraccion -NH-, ese nitrOgeno puede sustituirse opcionalmente pot an grupo 

sejeccionado de R19. 

Anillo C as carbociclilo. 

Anillo C es carbociclilo o heterocidlilo. 

Anillo C es fenilo, piridilo, pirimidinilo, I,3-henzodioxolLto 0 tEl-

indolilo. 

Anillo C es fenilo, piridilo, I ,3-benzodioxolilo o IH-indolilo. 
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Anillo C as fenilo, pirid-2-ilo, pirimidin-241o, 1,3-benzodioxol-5-ilo 

o I F1-indol-3-ilo. 

Anillo C as fenilo, pfrid-2-ilo, ,3-benzodioxol-5-ilo o I H-indol-3-iIo. 

I Anillo C es fenilo. 
I Anillo C es piridilo. 

Aulilo C es pirid-2-ilo, 

I Anillo C es pirimhdinflo, 

I

 

Anillo C es prmidin-2-llo. 

I se seIeccona de halo y C1.6alquilo; en donde It’ puede sustituirse 
I opdonalrnente por uno 0 mÆs It20; en donde 
I 

R7° es halo. 

* It’ se selecciona de fluoro y metilo; en donde R’ puede sustituirse 

I opcionalmente por um o mÆs an donde 

I R20esflooro. 

I R’eshalo. 

es trifluorometilo y fluoro. 

as fluoro. 

n es 0, I 62; an donde los valores de R7 pueden 5cr Jos mismos a 
I 

diferentes. 

I nesoÆl. 

I 

nesi. 

I Aniflo C, R’ y njuntos forman 4-fluorofc.nilo, 5-fluoropirid2-ilo o5-

I fiuoropiriinidin-2-ilo. 

I

 

Anillo C, R7y n juntos formar, 44fluorofenilo. 

I

 

Anillo C, R  y 0 juntas forman 5-fluoropirid-2-ilo, 

I

 

Anillo C, R7 y 0 juntos fonnan 5-tluoropirimidin-24[o. 

Por In tanta, an tin aspecto adicionat de Is nvenciôn se provee  on 

I 
coinpuesto it formula (1) (como Se describe anteriormente an esta solicitud) 

I

 

en donde: 

I yRt Sc seleccionan independientemente de hidrOgeno, C1.6alquilo, 

I Ci6alcoxi y carbociclilo; 
X1, X2 y son independientemente =N- o�CR’°-; 
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1k y R!O se seeeconan independiontomente de Ndrogeno, halo, 

ciano, carbamoilo, C6alquiio y C.alcoxicarboniIo en donde P.’ y 

ndependientemente de cada uno puede sustituirse de manera opcional an 

carbono pot  one 0 ends P."; 

R4eshidrogeno; 

y R6 se seecconan independienternerite de hidrógeno 0 C. 

6alquiIo; on donde R5 y R6 independientemente de cat two puede 

sustituirse de manera opcional an carbono pot one 0 mâs R’6; 

A es on enlace directo o Ci2alquilcno; en donde dicho C1.2a!qulleno 

puede sustituirse opcionalniente per uno o mÆs R; 

Anflo C es carbociclilo 0 heterociclilo; 

S Sc selecciona de halo y C1alquiio; on donde P’ puede sustituitse 

opcirnaImente per uno o mÆs R20; 

n as 0, 1 ó 2; en donde ]as valores de R’ pueden 5cr ]as rnsmos o 

diferentes; 

Sc selecciona de hidroxi, amino y Cj.aJcanoilamino; 

as hidroxi; 

Reshidroxi; 

P.’° es halo; 

o so Sal farmacØutioamertte aceptable. 

Par to tame, en an aspecto adicional tie la invenciOn Se provee an 

compuesto de formula (I) (conto so describe anteriormente en esta solicitud) 

en donde: 

It’ yR2 as seleccionan ndependientemente de hidrOgeno, Ca[quilo, 

Calcoxi y carbociclilo; 

X, X2 y IX’ son indepcndientemente N- o 

It’ y se seleccionan independientemente de hidrogeno, halo, 

ciano, oarbamoio, C,6alquilo y (i4alcoxicarbonilo; en donde ( y P.’° 

ir,dependicntemente do oath one puede sustituirse tie manera opciona[ en 

carbono par uno 0 ntÆs R3; 

R4eshidrOgeno; 
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R5 y 1(6 se seleccionan independientemente de hidrógeno o C, 

aIquiIo; en donde R y J(6 independientemente de cada uno puede 

sustituirse de manera opcional en carbono per uno 0 mÆs R’; 

A Cs on enlace directo; 

Anillo C es carbociclilo; 

R’ Cs halo; 

nest; 

es hidroxi; y 

R 16 es hidroxi; 

o su sat farmaceuticamente aceptable. 

Per Jo tanto, en on aspecto adicional de Ia invencksn SC provee on 

S compuesto de formula (I) (como se describe anteriormente en esta solicitud) 

en donde: 

Se selecciona de metilo, isopropoxi y ciclopropilo; 

Cs hidrOgeno; 

x’, x2 y son independientemente =N- 0CR10-; 

It3 se selecciona de hidrOgeno, ciano, carbamoilo, metilo, 

hidroximetilo y metoxicarbonilo; 

R1° Se selecciona de hidrógeno, fluoro, cloro, ciano, carbamoilo, 

metilo, aminometilo y acetilaminometilo; 

es hidrogeno; 

Sc selecciona de hidrOgeno, metilo, etilo o hidroximetilo; 

se selecciona de hidrOgeno o hidroximetilo; 

A Cs un enlace directo, metileno o hidroximetileno; 

Anillo C es fenilo, pirid-2-ilo, 1,3-benzodioxol-5-ilo 0 lH-indol-3-

ilo; 

es trifluoronietilo y fluoro; 

n Cs 0, I ó 2; an donde Ins valores de R7 pueden 5cr Ins mismos 0 

diferentes; 

o so sal farmaceuticamente aceptable. 
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Per to canto, on on aspecto adicional de Ia invención Se provee on 

compuesto do formula (I) (como so describe anteriormente on esta solicitud) 

on donde: 

R’ se selecciona do metilo, isopropoxi 
y 

ciclopropilo; 

R1 es hidrogeno; X’, X2 
y 

X3 son independientemente =N- o 

se selecciona do hidrOgeno, metilo e hidroximetilo; 

es hidrOgeno; 

se selecciona de hidrOgeno, metilo 0 hidroximetilo; 

se selecciona de hidrOgeno o hidroximetilo; 

A es an enlace clirecto; 

Anillo C es fenilo; 

* 

R’ es; flacon; 

n Os I 
y 

so selecciona de hidrOgeno, fluoro, cloro, ciano, carbamoilo 
y 

etoxicarbonilo; o so sal fannaceuticamente aceptable. 

En todavia otro aspecto de Ia invenci6n, compuestos preferidos de Is 

invenciOn son uno cualquiera de Ins Ejemplos o so sal farmaceuticamente 

aceptable. 

En on aspecto adicional de a invenciOn se proveen Ejemplos I, 3, 8, 

13, 21, 22, 23, 24, 27 6 43 a so sal farmaceuticamente aceptable. 

En una incorporación adicional Ia presente invenciOn provee on 

compuesto de fOrmula (I), 0 so sal farmaceuticamente aceptable, pan use 

come on medicamento. 

En una incorporaciOn adicional Is presente invenciOn provee on 

compuesto de formula (I), o an sal farmaceuticamente aceptable, para use 

on Is fabrication de on medicamento para empieario en is inhibiclOn de 

actividad Irk. 

En una incorporaciOn adicional Is presente invenciOn provee on 

compuesto de formula (I), o su sal farmacØuticamente aceptable, para uso 

en Ia fabricaciOn de on medicamento para emplearlo on el tratamiento o 

profilaxis de cancer. 
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En una incorporaciOn adicional Is presente invenci6m provee on 

compuesto de Ia formula (fl, o so sal farmacØuticamente aceptable, para uso 

on Is fabricadón de on medicamento para emplearlo on el tratamiento ic 

cancer on on animal de sangre caliente tal coma ci hombre. 

En una incorporackm adicional Is presente invenciOn provee on 

compuesto de Is fOnnula (1), o so sal farmacØuticainente aceptable, para uso 

on Is fabricaciOn de on medicamento para emplearlo on el tratamiento 0 

profilaxis de neoplasias malignas (tumores sOlidos y leucemia), trastornos 

fibroproliferativos 
y 

diferenciativos, psoriasis, artritis reumatoide, sarcoma 

de Kaposi, hemangioma, nefropatias agudas 
y 

crOnicas, ateroma, 

ateroscierosis, restenosis arterial, enfemwdades autoinmunitarias, 

S inflamaciOn aguda 
y 

cranks, enfermedades Oseas 
y 

enfeimedades oculares 

con proliferación de vasos retinianos on on animal de sangre caliente tal 

coma el hombre. 

En una incorporación adicional Is  presente invención provee on 

compuesto de formula (I), a so sal farmaceuticamente aceptable, para uso 

on Is  fabricacion de un medicamento para emplearlo en Is producciOn de un 

efecto anti-proliferativo. 

En una incorporaclOn adicionai a presente invención provee on 

mºtodo de inhibir In actividad Trk, que comprende administrar a on 

hospedero necesitado de tal tratamiento una cantidad terapenticamente 

efectiva de on compuesto de formula (I), o so sal farmacØuticamente 

aceptable. 

En una incorporaciOn adicional Is presente invenciOn provee on 

mºtodo para ci tratamiento de cØncer, que comprende administrar a on 

hospedero necesitado de tal tratamiento una cantidad terapØuticamente 

efectiva de on compuesto de formula (1), o so sal farmaceuticamente 

aceptable. 

En una incorporaciOn adicional Is presente invenciOn provee on 

mdtodo para el tratamiento o profilaxis de cancer que comprende 

administrar una cantidad terapeuticamente efectiva de on compuesto de 

formula (I) a so sal farmacdnticamente aceptable. 
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En una incorporaciOn adicional a presente invenciOn provee on 

mØtodo para ci tratamiento 0 proftlaxis do neoplasias malignas (tumores 

solidos y leucemia), trastornos fibroproliferativos diferendativos, psoriasis, 

artritis reumatoide, sarcoma de Kaposi, hemangioma, nefiopatias agudas 

crOnicas, ateroma, ateroscierosis, restenosis arterial, enfennedades 

autoinmunitarias, nflamacian aguda y crOnica, enfermedades Oseas y 

enfermedades oculares con proliferaciOn de vasos retinianos on on animal 

de sangre caliente cat coma el hombre, que comprende administmr una 

cantidad terapØuticamente efectiva de on compuesto de fOrmula (I) o so sal 

farmaceuticamente aceptable. 

En una i000rporaciOn adicional to presente invenciOn provee on 

mØtodo de producir an efecto anti-proliferativo en on animal de sangie 

caliente, tal como ci hombre, necesilado de tal tralamiento que comprende 

administrar a dicho animal una cantidad efectiva de on compuesto de 

fOrmula (I), o so sal farmacØuticamente aceptable. En una incorporaciOn 

adicional la presente invention provee una composiciOn fannaceutica que 

comprende on compuesto de la formula (1), o so sal fannacØuticamente 

aceptable, junto con por to means una sustancia portadora, diluyente o 

excipiente farmacØuticamente aceptable. 

En una incorporaciOn adicional to presente invenciOn provee una 

composiciOn farmaceutica que comprende on compuesto de Ia formula (I), 

o so sal fannacØuticamente aceptable, junto con por to means una sustancia 

portadora, diluyente o excipiente fannaceuticamente aceptable para 

emplearlo en Ia inhibieiOn de actividad Trk. 

En una incorporaciOn adicional a presente invenciOn provee una 

composiciOn farmacØutica que comprende on compuesto de Ia formula (I), 

o so sal farmacØuticamente aceptable, junto con por to menos una sustancia 

portadora, diluyente o excipiente farrnaceuticamente aceptable para 

emplearlo en ci tratamiento de cancer. 

En una incorporaciOn adicional to presente invenciOn provee una 

composiciOn farrnacØutica que comprende on compuesto de la fOrmula (1), 

o so sal farmacØuticamente aceptable, junto con por to menos una sustancia 
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portadora, diiuyente o excipiente farmaceuticamente aceptable para 

emplearlo on el tratamiento o profilaxis de cancer. 

En una inemporeci6m adicional a presente invención provee una 

composicb5n farmaceutca que comprende on compuesto de to formula (I), 

o so sal farmacØuticamcnte aceptable, junto con pot to menos una sustancia 

portadora, diluyente 0 excipiente farmaceuticamente aceptable pam 

emplearlo on el tratamiento o profliaxis de neopiasias malignas (tuniores 

sOiidos 
y 

leucemia), trastomos fibroproliferativos diferenciativos, psoriasis, 

artritis reumatoide, sarcoma de Kaposi, hemangioma, nefropatias agudas 
y 

cronicas, ateroma, aterosolerosis, restenosis arterial, enfermnedades 

autoinmunitarias, infiamaciOn aguda 
y 

crOnica, enferrnedades Oseas y 

enfennedades oculares con proZiferacion de vasos retinianos. 

En now, incorporaciôn adicional to  prese.nte invenclAn provee una 

composción farmaceutica que comprende on compuesto de ia formula (I), 

o so sal farmaceuticamente aceptable, junto con pot to menUs una sustanca 

portadora, diluyente o excpiente farmacØuticamente aceptable porn 

empleado en to producciOn de on efecto anti-prolifemtivo on on animal de 

sangre caiiente tal como ci hombre. 

En una incorporation adicional to presente invenciOn provee on 

compuesto de formula (I), o so sal farmaceuticamente aceptable, para 

� 

emplearlo on to inhibici6n de actividad 

En una incorporaciOn adicional Ia presonte inverjciOn provee on 

compuesto de fOrmula (1), o so 
sal 

fannaceuticamente aceptable, pan 

emplearlo on ci tratamiento o profilaxis de cancer. 

En una incorporacOn adicional ia prescnte invenclOn provee an 

compuesto de to fOrmula (1), o so sal farmaceuticamente aceptable, pam 

emplearlo on el tratamiento de cancer on on animal de sangre caliente tai 

comm ci hombre, 

En una incorporaciOn adicional In presente invention provee on 

compuesto de is formula (I), o so sal farmaceuticamente aceptable, pan 

emplearlo on el tratarniento 0 profi!axis de neopiasias mnalignas (tumores 

sOlidos 
y 

ieucemia), trastornos flbroproiiferativos diferenciativos, psoriasis, 
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artritis reumatoide, sarcoma de Icaposi, hemangioma, nefropatias agudas y 

crOnicas, ateroma, atemscerosis, restenosis arterial, enfermedades 

autoinmunitarias, infiamaciOn aguda y cronies, enferniedades óseas y 

enfermedades oculares con proliferacion de vases retinianos en un animal 

de sangre caliente tal como & hombre. 

En una incorporaciOn adiciona! Is presente invetrcirm provee an 

compuosto de formula (I), o so sat farmacØuticamente aceptablc, para uso 

en Is produccion de on efecto anti-proflferativo. 

En una incorporación donde so menciona particularmente la 

inhibiciOn de Ia actividad Trk, Østa se refiere a In inhibiciOn de Ia actividad 

Trk A. 

En one incorporacion donde se menciona particularmente Ia 

inhibiciOn do Is actividad Irk, Østa Se refiere a Ia inhibition de a actividad 

Trk B. 

Donde se menciona el tratamiento (o profilaxis) de cÆncer, particularmente 

Ste se refiere al tratamiento (o profilaxis) de fibrosarcoma congdnito, 

neiroma mesobThstico, mesotelioma, leucemia do mieloblastos aguda, 

Ie.ucemia linfocitica aguada, mieloma mæltiple, melanoma, cancer 

esofÆgico, mieloma, cancer hepatocelular, pancreÆtico, cervical, sarcoma de 

Ewing, neurobiastoma, sarcoma do Kaposi, cancer do ovario, cancer do 

mama incluido cancer secretor de mama, cancer colorrectal, cancer do 

prOstata incluido cancer de prostata resistente a hormonas ("hormone 

refractory prolate cancer"), cancer do Ia vejiga, melanoma, cancer do 

pulmon cancer pulmonar amicrocitico (NSCLC), y cancer pu!monar 

microcitico (SCLC), cancer gªstrico, cancer de cabeza y cuello, cancer 

renai, linfoma tiroideo incluido cancer tiroideo papilar, mesotelioina, 

leucemia, tumores del sistema nervioso central y periferico, melanoma, 

fibrosarcoma incluido fibrosarcoma congØnito y osteosarcoma. MÆs 

partcuIar, so refiere a cancer de prOstata. Adicionalmente, toss 

particularmente se refiere a SCLC, NSCLC, cancer colon-octal, cancer de 

ovario yio cancer de mama. En un aspecto adicional, se refiere a cancer de 

prostata resistente a homionas. 
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En on aspeoto adicional, Is presente invención provee rn proceso 

para preparar on compuesto de formula (I) o so sal farniacØuticamente 

aceptable, proceso qua (en donde los gropes variables, a means qua se 

especifique lo contrario, son come se definen en In fOrmula (I)) consta do: 

Proceso a) reaceión de on compuesto de fOrmula (if): 

*Pg 

x&rx3 

R1 
g] 

4,NH 

(U) 

en donde Pg es on grupo protector nitrOgeno, con on compuesto de fOrmula 

I Li 

(III) 

en donde L es on grupo desplazable; 

Proceso b) para compuestos de fOrmula (1) en donde R5 es hidroximetilo 

es hidrOgeno; reacciOn de un compuesto de formula (II) con on epoxido 

de formula (IV): 

Proceso c) para compuestos de formula (I) en donde X’ es CR’°-; haer 

reaccionarun compuesto de formula (V): 
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(V) con ’rn compuesto At f&mula (VI): 

112N 10 

(VII) 

Procego ci) para compuestos de formula (I) en doMe X1 es =N-; hacer 

reaccionar on compuesto de formula (V) con soluciOn de NaNO, acuoso; 

Procso e) hacer reaccionar tin compuesto de formula (VII): 

R1 

(VII) 

en donde L es Un grupo desplazable y Pg Cs on gnipo protector nitrØgeno; 

con una amina de I&mula (VIII): 

y, despuØs, Si es necesarlo: 
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I) convertir an compuesto the formula (I) en otro compuesto de Is formula 

(I); 

ii) retira cualequiera grupos protectores; 

iii) formar one sal farmacØuticamente aceptable. 

L es an grupo depIazabIe, valores apropiados pars 1. son par 

ejemplo, on grupo halo o sulfoniloxi, par ejemplo an grupo cloro, bromo, 

metanosulfoniloxi 0 toluen4-sulfoniloxi. 

Pp es an grupo protector nitrógeno. Valores apropiados pat-a Pg se 

describen arts adelante en esta solicitud. 

Condiciones especificas de reacciOn pars, las reacciones ya indicadas 

Son las Siguientes. 

* Proceso a) Compuestos de fOrmula (11) y (III) pueden hacerse reaccionar 

juntos bajo reacciones estandar de adiciOn nucleófila por ejemplo en Is  

presencia de una base apropiada tal coma carbonato de potasio y on 

disolvente apropiado tat como DMF y a una temperatura en ci rango desde 

25 a 100°C. 

Compuestos the Is fOrmula (II) pueden prepararse the acuerdo con el 

Esquema 1: 

NO2 NO2 

I&ytL
 HN<JN EmH, 0°C - 

R_LJjN_pg 

+ 
(ha) R2 ’ (11b) R2 (lie) 

L L 

Etohi t R4NH, (lid) 
OIEA 

RyyNd4,r6PdCrn 
RL(Nr)N_pg 

R’ \ ?Lr
 R 

R2 
 (lie) 

I (VI)yETOH 
NANO, acuoso 

y icido acetico 

(U) 
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CompuestosConipuestos de formula (fit), (Ira), (1(b) y ((Id) son compuestos 

disponibles on ci comerco, 0 SC conocen on Is literatura, 0 SC preparan pot 

procesos estandar conocdos on ci arte. 

Proceso b) Compuestos de fOrmua (11) y (IV) pueden hacerse reaccionar 

juntos bajo condiciones de reacciOn de apertura de anhllo epOxido pot 

ejemplo on In presencia de on calalizador adecuado ta[ canto Li004, 

NaCL04, Mg(C104)2 y on disolvente apropiado ta) como d113CN y a una 

tempera(ura on ci tango desde 25 a $O°C. 

Compuestos IC formula (IV) son compuestos disponibes on ci 

comevio, o se conocen on la literatura, o se preparan pot procesos estÆndar 

conocidos on ci arte. 

S Proceso c) Compuestos de fOrmula (V) y compuestos de fOrmna (VI) 

pueden bacerse reaccionar juntos on NO disoivente apropiado Iat como 

etanol a teniperatura de reflujo. 

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

Y’ +--"No
 

X2 x 2 R’ 

,

 RI 

T(

 

2 

 

R 

L (Va) L (Vi) 

(vm, EtOH BiOIi, 
DIIM, 

NO1 N 

ZncrHiPdC x _X 2 

(Vd) 

Esquema 2 

Compuestos de fOnnula (Va), (Yb) y (VI) son compuestos 

disponiblos on el conlercio, 0 se wnocen en La Litentura, o Se preparan pot 

procesos estandar conocidos one) arte. 
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Proceso ci Compuesto de formula (V) y dna solución do NaNO, acuoso 

pueden hacerse reaccionarjuntos en Æcido acØtieo acuoso. 

Proceso e) Compuestos do fonnula (VII) y (VIII) pueden hacerse 

reaccionarjuntos bajo las condkiones enumeradas an Proceso a). 

Compuestos de formula (WI) pueden prepararse de acuerdo con 

Esquma 3: 

NH 2 

?I,,Pd/Corzn 

R/K 
L 

R 

(VI)yETOH 
a NANOI acwno 

y 

ÆcidoJcetco I 

I (v 

£squema3 

Compuestos de Ia fonnuia (VIII) son compuestos disponibes en el 

comercio, o Se conocen on to literature, C Se ptepatan pot procesos estandar 

I conocidos an ci one. 

Ciertos intem,edk,s divulgados en esta sofleitud son novedosos y, 

corno tales, at pvoveen coma una caracteristica adicional de la invencón. 

Sc observara que algunos de Ins difererites sustituyentes Ic anillo on 

Ins compuestos de [a presente inveneiôn pueden introducirse pot  reacciones 

estandar de sustituciOn aromatica o generarse pot modificac.iones 

tradicionaics de grupo fijncionai, bien sea antes o inmediatamente despues 

tie Im procesos ya mencionados, 
y 

como tales se inciuyen en of aspecto de 

os procesos de la invenciOn. Tales reacciones 
y 

modiflcaciones irc(uycn, 

par ejemplo, Is noxoduccaSn de an sustituyente par media de una reacciAn 

do sustitucion aromatics, reducción de sustituyentes, aiquilaciOn tie 

sustituyentes 
y 

oxidaciOn do sustituyentes. Los reactivos 
y 

las c.ondiciones 

I do reaction para tales procedimientos son bien conocidos en at one 

I quimico. Ejemplos do reacciones do sustitucidn arornÆtica iacluyen is 

introduccion de an gmpo nitro usando Æcdo nitrico concentrado, ’a 

I introducciOn de on grupo acilo usando, par ejemplo, on haluro de acilo 
y 
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Æcido de Lewis (tat come trk[oruro de aluminlo) bajo condiciones de 

Fciede[ Crafts; Is introducciôn de an grupo aiquilo usando on haluro ic 

a)quilo y âcio de Lewis (to) como tricloruro de aluminio) bajo condiciones 

tie Fried& Crafts; y Is introduccion de on grupo halogeno. Ejemplos 

particulates de modificaciones incluyen Is reduccion de on grupo nitro a un 

grupo amino mediante pot ejemplo, hidrogenación catalitica con on 

catalizador tie niquet o tratam(ento con hierro on Is presencia de add0 

clorhidrico con caentamiento; oxidaciôn de alqulltlo a alquilsulfinilo o 

akjuilsulfonilo. 

Se observarÆ que en algunas tie his reacciories mencionadas aquf 

puede set necesario/deseable proteger grapes sensibles cualesquiera en Jos 

compuestos. Los casos an donde In protección es Recesaria a deseable y (Os 

mØtodos apropiados de protecciAn son conocidos pm loo expertos on ei one. 

Pueden usarse grapes protectores tradiciona)es do acuerdo con Is prÆctica 

estªndar (pars ilustracion, vØase T.W. Green, Protective Groups in Organic 

Synthesis, John Wiley y Sons, 1991). En consecuencia, si los reactivos 

ncluyen grapes tales como amino, carboxi o hidroxi, puede 5cr closeable 

proteger of grupo on algunas de las reacciones inencionadas aqu(. 

tin grupo protector apropiado paca an grupo amino 0 aquilamino as, 

pot ejem$o, on grupo acilo, pot ejempio on grupo alcariollo ml como on 

acetilo, on grupo alcoxicarbonilo, pot ejemplo on grupo metoxicarbonilo, 

etoxicarbonilo o t-butoxicarbonilo, on grupo arilmetoxicarbonilo, pot 

ejemplo benciloxicarbonilo, o on grupo aroilo, pot ejemplo benzoilo. Las 

condiciones do desproteccion para los grupos protectores anteriores variant 

necesariamente con [a e[eccion del grupo protector. Asi, per ejemplo, un 

grupo ache tat como an grupo aicanoilo o atcoxieaoni10 o on grupo aroilo 

pueden retirarse pot ejemplo, mediante hidrólisis con una base apropiada tal 

come on hidroxido tie metal aicalino, pot ejemplo hidrOxido de litlo 0 

sortie. Altemativamerite puede retirarse un grope acilo tal como un grupo I-- 

butoxicarbonilo, pot ejemplo, mediante tratamiento con un Æcdo apropiado 

ml como Æcido clorbidrico, su[fQrico o fosfØrico o Acido triftuoroacØtico y 

on grupo arilmetoxicarbonilo tal coma an grupo benciloxicarbonilo puede 
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retirarse, per ejemplo, mediante hidrogenaciOn sobre on catalizador ml 

como paladin sobre carbono, 0 mediante ci tratan,iento con on Æcido be 

Lewis par ejemplo trs(trIfluoroacetato) de born. Un grupo protector 

alternativo apropiado para on grupo amino primarlo as, par ejemplo, on 

grupo fialoilo quo puede retirarse mediante tratamiento con one 

aiquilatnina, per ejemplo dimetliaminoprophmnina, o coil hidrazina. 

Un grupo protector apropiado pan on grupo Wrest Cs, par ejemplo, 

on grupo ado, pot ejemplo on grupo alcanoilo tal como acetilo, an grupo 

aroilo, per ejemplo benzoilo, o no grupo arilmetilo, per ejemplo bencilo. 

Las condiciones de desprotección para Ins gropes protectores metcionados 

variarari necesariamente con a eleccion del grupo protector. AsL per 

S ejemplo, on grupo acilo tal como on alcanoilo o on grupo aroilo pueden 

retirarse, pot ejemplo, mediante hidrólisis con una base apropiada ml como 

on hidroxdo de metal alcalino, pot ejemplo hidroxido de litio 0 sodio. 

Altemativaniente puede retirarse an grupo ariimetilo tal como on grupo 

bencilo, pot ejemplo, mediante hidrogenación sobre on catalizador tal como 

paladlo sobre carbono. 

Un grupo protector apropiado para on grupo carboxi es, par ejemplo, 

on grupo esterificante, par ejemplo on grupo metflo o etilo cjue puede 

retirarse, per ejemplo, por hidrolisis con una base ml como hidróxido de 

sodjo, o par ejemplo on gnipo t-butilo qua puede retirarse, par ejemplo. par 

ratamiento con an ªcido, per  ejemplo on Æcido orgÆnico 
ml 

como Æcido 

uiftuoroacØfico, o pot ejemplo on grupo bencilo que puede retrarse, pot 

ejemplo, pot hidrogenacion sobre an catalizador tai como p&adio sobre 

carbono 

Los grapes protectores pueden retirarse an cuakquier fase convenente 

an a sintesis usando tØcnicas tradiciona[es bien conocidas an at arte 

quimico, 

Definicignes 

En esta especificación el tØtmino aiquilo iociuye grupos alquiio 

tanto de cadena recta como ranaicada porn his referencias a grapes alquilo 



WO 20061087530 PCT/3320061000513 
-26- 7/ /2 

iud[viduales tales coma ’propIo’ son especificos de is version de dna 

recta Ænicamente. Por ejemplo, C].6aIqLIilot y "Cp4alquilo’ incluyeii 

metilo, etilo, propilo, isopropilo y t-butilo. No obslante, !as referencias a 

grupos aiquilo jndjviduales tales come ’propilo’ son especiticos de a 

version de cadena recta ænicamente y las referenchis a grupos aiquilo 

indivduales de cadena ramiuicada tales como ’isopropilo’ son especificos de 

Is version de cadena ramificada Unicamente. Una conversion similar Se 

aplica a otros radicales. El terminus "halo’ so refiere a fluoro, done, bromo 

y yodo. 

Donde se seleccionan sustiwyentes opcionales de "mm 0 toss" grupos 

hay que entender que esta detiniclOn incluye lodes los sustituyentes que se 

S escogen de uno de Jos gropes especificados o los sustituyentes que so estÆn 

seleccionado tie dos o ants de los grupos especificados. 

Un es on anlilo mono o bicielico saturado, 

parcialmente saturado o insaturado, que contiene 4-12 Ætomos de los cuales 

per to menos on Ætomo Se escoge de nitrOgeno, azufie u oxigeno, el coal, a 

nienos que se especifique to conlrario, puede estar enlazado a carbono 0 

nitrôgeno, en donde on  grupo CHr puede reemplazarse opcionalmente por 

on -C(0)-, y on Ætomo de azufre del anillo puede oxidarse de matters 

opcional pars forinar el(Jos) S-oxido(s). Ejemplos y valores apropiados del 

tØrmino "heterociclilo" son morfolino, piperidilo, piridilo, piranilo, pirrolilo, 

isotiazoUlo, indolilo, quinolilo, tienilo, 1,3-benzodIoxolilo, tiadiazolilo, 

piperazinilo. tiazolidinilo, pirrotidiniLo, tiornorfolino, pirrolinilo, 

homopiperazinilo, 3,5-dioxapiperidinilo, tetrahidropirariilo, imidazoli lo, 

pirimidilo, pirazinilo, piridazinilo, isoxazolilo, N-metilpirrolilo, 4-piædona, 

I -isoquinolona, 2prro)idona, 4-flazolidona, piridin-N-Oxido y quinolin-N-

oxido. Otros ejeniplos y valores apropiados del tØrmino "heterociclilo" son 

morfolino, piperazinilo y pirrolidinilo. En on aspecto de In invenciAn 

[ouando] un "heterociclilo" es on anillo mono o biciclico, saturado, 

parcialmente saturado o insaturado, que contiene 5 6 6 Ætomos, de los cuaies 

por to means on atomo Se eLige de nitrôgeno, azufre u oxigeno, puede 

conectarse, a menos que Se especifique otra toss, a carbono o nitrOgeno, on 
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grupo -CR2- puede reemplazarse opcionahnente pot on -C(0)-, y on Æto,no 

de azufre del miRo puede oxidarse opcionalmente pam formar los S-ôxidos. 

Un �tcartoCiclilo!I CS on anillo carbono mono o biciclico saturaclo, 

parcialmenre saturado o insaturado, que contlone 3-12 Ætomos; on donde on 

grupo -CH2- puede reemplazarse opcionalmente por on -C(0)-. 

Preferiblemente ’earbociclilo’ es on anillo monoc.icIico que contiene 5 O 6 

Ætomos 0 on anil)o bieic.lico que contiene 9 ó 10 Ætomos. Valores 

apropiados pan "earbociclilo’ incluyen ciclopropilo, ciclobutilo, I - 

ox oc Ic openti Jo, ci clopenti lo, ci c lopenten ilo, c Ic to hexilo, cic (ohexenilo, 

fenilo, naftiio, tetralinilo, indani[o o 1-oxojudanilo. 

El tØrrnirto ’Cmi," o ’grupo Cm", utilizado solo o comm prefijo, Sc 

reflect a onaiquier gnipo que tenga In a ii ªtomos de carborio 

El tomato "opcionalmentc sustituido’ se refiere a grupos 

estructuras, 0 moldculas que Se sustituycn y aqticilos que no Sc sustituyen. 

Un ejemplo de C,,alcarioiloxi es acetoxi. Ejemplos de ’Ci 

6alcoxicarboni JO’ incluyen C j 4alcoxicarbonilo, metoxicarbonilo, 

etoxicarbonilo, n- y t-butoxlcarbonilo. Ejemplos de ’C,.0alcoxi’ incluyen 

Ci4alcoxi, C1.3alcoxi, metoxi, etoxi y propoxi. Ejemplos de "Ci 

aJcoxiimino’ incluyen C1alcoxiimiuo, C.,a1coxiimiuo, uetoxiimino, 

etoxiimino y propoxiiznino. Ejemplos cit "C akrnrnliamino’ ineuyen 

formarnido, acetamido y propionilamino. Ejemplos de "Cr.6a)qulS(0) on 

donde a es 0 a 2’ incluyen C14aiquilsulfon0o, metiltlo etiJtio, 

metilsullinijo, ailsuffinilo, mesilo y etilsulfonilo. Ejemplos de "C,. 

6alquiltio incluyen metiltio y etiltio. Ejemplos de Ci,alquiJsulfoni!amino’ 

incluyen metilsuifonilamino y etilsulfonilamino. Ejemplos de "C, 

6alcanoilo’ incluyen C14aicanoilo, propionilo y acetilo. Ejemplos de ’M(Cr 

6alquil)amino’ incluyen metilarnino y etilamino. Ejemplos de "N,N-(C 

5alquiJ)2amino" incluyen d-N-rnetiIamino, di-( -etil)amino y NetiIi\L 

metilamino. Ejemplos do C,aJquenilo" son vinilo, auto y 1-propenilo. 

Ejemplos de "Caquinilo’ son etinilo, 1-propinilo y 2-propinilo. 

Ejemptos cit ’N-(CaSquil)sutfamoilo" son N-(metil)sulfanioilo y N 

(etli)sulfamoilo, jemplos de N-(C,.aIquil)2suIfamoilo" son NV-
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(dimetil)sutfamoilo 
y 

N-(metll)-N-(etio)sulfamoilo. Ejempios de I 

I 

&quil)carbamoilo son N-(Ci4atquit)carbamoiio, metLlaminocarbonuo etilaminocarbonilo. 

Ejemplos do’NN-( �aluil)zcarbamoiio son MN-
I 

(Ci 4al quil ),carbamo I lo, d metilam inocarbon I lo 
y 

meti etilam i nocarbon i lo. 

I PIRT ’jP significa temperatura de is sala. 
I

 

Una sal apropiada farmacºuticamente aceptable de un compuesto de 

I

 

In invencidn es, pot ejemplo, una sal de adiciOn de äcido de nfl compuesto 

I de a invencion que es suficientomente bósica, pot ejemplo, one sal de 

I adiclOn do Æcido COfl, pot ejemplo, un Æcido organico 0 inorganico, pot 

I ejempo Æcido clorhidrico, bromhidrico, sulfürico, fosforico, 

jomoØtjco cadco c maleico. Adicionalmente una sal aopada 
I 
0 farmaceuticamente aceptable de on compuesto de La nvenciói que CS 

suficientemente Æcida es una sal de metal alcalino, pot ejemplo una sal de 
I 

sodio 0 potaso, una sal de metal alcalinot&reo, pot ejemplo can sal de 
I caco 0 magnesia, can sal do amonio 0 una sal con una base Organca que 
I proporciona on cation fisiologicaniente aceptable, pot ejemplo una sal con 

I metilamina, dimefllamina, trimetilamina, piperidina, morfolina o tris-(2-

I hidroxietil)amina. 

I Debe anotarse quo Ins pirazoles reivindicados en esta invenciOn 

I pueden existit an dferentes estructuras de resonancia y, en consecuencia, 

I 
los pirazotes reivindLeats on esta solicited incluyen Was kas estructuras de 

resonanca posibles, pot ejemplo isomeros Opticos, diagercoisonteros e 

isómeros geomØtricos 
y 

Was las formas tautomØricas de Ins compuestos de 
I Ia formula (I). 
I Hay que entender asimismo que ciertos compuestos do is fOnnula (i) 

I 
pueden existir en formas solvatadas 

y 

no solvatadas tales came, pot 

I ejomplo, formas hidratadas. Hay que entender que In invencion abarca Ia 

I totalidad de tales formas solvatadas. 

Fornwbc(ones 

Los compuestos de La presente tuvenejØn pueden adniinistvasse pot 

via oral, parenteral, bucal, vaginal, rectal, pot inhalaciOn, insuflaciort, 
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sublingual, intramuscular, subcutanea, local, intranasal, intrapetitoneal, 

intratorÆeica, intravenosa, epidural, intratecal, intracerebroventricular y par 

inyección en las articulaciones. 

La medicación dependerÆ de Ia via de administraciOn, Is gravedad de 

Is enfermedad, In edad y el peso del paciente y otros factores considerados 

nornialmente per el medico residente, at determinar et regimen individual 

el nivel posológico como of mM apropiado pace un paciente particular. 

Una cantidad efectiva de un compuesto de Ia presente invención para 

uso en Is  terapia de cancer es una canüdad suficiente para aliviar óe mancra 

indicative on on animal de sangre caliente, particularmente an humano, ]as 

sintomas de cancer, para desacelerar In evoluclon de cancer, para reducir, 

en pacientes con sintomas de cancer, at riesgo de empeorar. 

Para preparar composiciones farmacCuticas de log compuestos de esta 

invención, excipientes inertes, farmaceuticamente aceptables, pueden set 

soiidos 0 liquidos, Preparaciones en forma solids incluyen pelves, tabletas, 

grÆnuios dispersabies, capsules, seilos, y supositorios. 

Un excipiente solido puede set una 0 mÆs sustancias, que pueden 

actuar tambien come diluyentes, saborizantes, solubilizantes, lubricantes, 

agentes de suspensiOn, aglutinantes, o agentes desagregantes de tabietas; 

puede 5cr asirnismo on maleriat encapsutante 

En pelves, ci excipiente as un sOlido finamente dividido, que se 

encuentra mczclado con el componente activo finamente dividido. En 

tabletas, el componmite activo se mczc)a con ci excipiente que none las 

propiedades aglutinantes necesarias on proporciones adecuadas y Se 

compacta en Is forma y el tamafio deseados. 

Para preparar composiciones de supositorio, primeramente Se funde 

una cera de baja IhsiOn tat come una mezcla de glicCridos de âcido graso y 

manteca de cacao, y ci ingrediente activo se dispersa an ella mediante 

agitaciAn, pot ejemplo. La mezcla homogCnea fundida Se vierte entonces 

en moldes de tan,aæo conveniente y se deja enfriar y solidificar. 
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Fxcpientes apropiados inctuyen carbonate de magnesia, esteara de 

magnesia, talco, lactosa, azOcar, pectins, dextrina, almidOn, tragacanto, 

mefilcelulosa, carboximetilcelulosa sOdica, una cera de baja fusion, manteca 

de cacao, y similares. 

Algunos de los compuestos de Is presente invenciOn son capaces de 

format sales con varios Æcidos y bases orgÆnicos C inorgÆnicos, y tales sales 

se encuentran tambiØn dentro del ambito de esta invention. Ejemplos de 

tales sales de adiciOn de Acido incluyen acetato, adipato, ascorbato, 

benzoato, bencenosulfonato  bicarbonate, bisulfato, butirato, alcanforato, 

al canforsul fonato, calms, citrato ci c ohex I Isul famato, dieti lend jam i na 

etanosulfonato, ifimarato, glutarnato, glicolato, hemisulfato, 2-

hidroxietilsulfonato, heptanoato, hexanoato, clorhidrato, bromhidrato, 

yodhidrato, hidroximaleato, lactato, malato, maleato, metanosulfonato, 

meglumina, 2-naftalenosulfonato, nitrate, oxalato, panoato, persulfato, 

fenilacetato, fosfato, difosfalo, pictato, j*alato, pTopioDato, quiflato, 

salicilato, estearato, sucinato, suifamato, suifanilato, sulfate, tartrato, 

tosilato (p-toluenosulfonato), trifluoroacetato, y undecanoato. Sales basicas 

incluyen sales de memo, sales de metal alcalino tales canto sales de sodjo, 

litlo y potaslo, sales de metal alcalinot&reo tales como sales de aluminio 

calcio y magneslo, sales con bases organicas tales coma sales de 

diciclohexilamina, N-metil-D-glucamina, y sales con aminoacidos tales 

eomo arginina, ilsina, ornitina. etc. AdemÆs, grupos bÆsieos quo contienen 

nitrOgeno pueden cuaternizarse con agentes tales coma: haluros de alquilo 

inferior, tales come haluros de motile, etilo, propilo, y belle; sulfates 

dialquilicos tales coma sulfatos dimetilicos, dietilicos, dibutilicos; 

diamiticos; haturos de cadena large tales come docile, hahiros laurilicos, 

miristilicos y estearilicos; halves aralquilicos coma bronuro de bencilo y 

otros. Se prefieren sales atOxicas fisiologicamente aceptables, aunque otras 

sales son tamblen æties, tales come on ci aisamiento 0 purificaciOn del 

producto. 

Las sales pardon fonnarse per medics convencionales, tales come 

hacienda reaccionar Is farina de base libre del producto con one o ones 
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equvalentes del acid0 apropiado en on disolvente a medlo en ci coal to sal / Oj 

es insoluble, o en an disolvente tat como ague, que se retire in vacua 

mediante secamiento per congelamiento o intercambiando los aniones de 

one sal existente per otro anón en una resina apropada de intercamblo 

jonico-

Con el fin de usar on compuesto de Ia formula (I) 0 one sal 

farmacØuticamente aceptaNe del mismo para ci tratamiento terapeutico 

(incluido ci tratamiento profliactico) de mamiferos incluso humanos, Øste Se 

formula normaimente de acuerdo con In practica farmaceutica estÆndar 

como una composiciOn farmacŁutica. 

AdemÆs de los compuestos de Ia presente invenciOn, In composición 

farmacØutica de esta invenciOn puede contener asimisnio, 0 CO-- 

administrarse (simultÆnea o secuencialmente), con uno o ma’s agentes 

farmacolOgicos de utilidad en ci tratamiento de one o mªs condiciones 

patolOgicas mencionadas aqui. 

El tØnnino composicion tiene coma finalidad neluir Is formulacion 

del componente activo a one sal farmaceuticamente aceptable con on 

excipiente farmaceuticamente aceptable. Par ejemplo, esta invenciOn puede 

formularse for medios conocidos en el arte en In forma de, por ejemplo, 

labletas, cÆpsulas, soluciones acuosas u oleosas, suspensiones, emulsiones, 

cremas, unguentos, geles, aerosoles nasales, supositorios, polvos finamente 

divididos 0 aerosoles o nebulizadores para inhalacion, y para uso parenteral 

(incluido intravenoso, intramuscular o infusion) soluciones estdriles oleosas 

a acuosas 0 suspensiones a emulsiones esteriles. 

Composiciones de forma liquida incluyen soluciones, suspensiones, y 

emulsiones. Soluciones esteriles de agua-propilenglicol de los compuestos 

activos pueden mencionarse como on ejemplo de preparaciones liquidas 

apropiadas para administraciOn parenteral. Coniposiciones liquidas pueden 

formularse tambiØn en soluciOn en soluclOn acuosa de polietilenglicoi. 

Soluciones acuosas para administracion oral pueden prepararse disolviendo 

ci components active 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 ci 

componente activo finamente dividido on agua junto con on material 

viscoso tai como games naturales/sintØticas, resinas, metilcelulosa, 

caboximetilceluosa sódioa 
y 

otros agentes de suspension conocidos por of 

ante do to formulaciOn farmaceutica. 

Las composiciones farmacØuticas pueden estar en presentación 

farmacØutica unitaria. En tal forma, Is composición Se divide en dosis 

unitarias quo contienen cantidades aproptadas del componente activo. Eats 

foima farmaeØutiea unhtaria puede 5cr una preparacion enipacada, 

conteniendo el paquete cajtidadcs discretas de las preparaciones, por 

ejemplo, tabletas empacadas, cÆpsulas, 
y 

polvos an frasquitos 0 ampolletas. 

La foram farmacdutiea unitaria, puede ser ademÆs una cÆpsula, sello, 0 

tablets an si, o puede 5cr of nCmero apropiado do cualquiera de estas formas 

empacadas. 

Combinaciones 

El tratamiento anti-cancer definido aqul puede aplicarse como terapia 

mica o puede involucrar, ademÆs del conpuesto de la invenclØn cirugia 

convencional o radioterapia o quimioterapia. Tal quimlo terapia puede 

incluir una o mÆs do las siguientes categorias de agentes anti-neoplÆsicos: 

(i) medicamentos antiproliferativos/antineoplasicos y combinaciones de 

los mismos, como so emplean an la oncologia medics, tales como agentes 

alqujiantes (por ejemplo cis-platino, carboplatino, cielofosfamida, mostaza 

nitrogenada, melfalÆri, ciorambucilo, bugulfân y nftrowureas); 

antimetabolitos (por ejemplo antifolatos tales como fluoropidmidinas como 

5-fluorouracil y tegafur, raltitrexed, metotrexato, citarabina e hidroxiurea); 

antibiOticos anti-neoplÆsicos (por ejemplo antradclinas como adriamicina, 

bleomicina, doxorubicina, daunomicina, epirubieina, idarubicina, 

mitomicina-C, dactinomicina y mitramcina); agentes antirnithtkos (pot 

ejemplo alcaloides de acciOn antineoplÆsica ("vftica-alk&oids")como 

vincristjna, vinblastina, vindesina y vinorelbina y taxoides como taxol y 
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taxotero); e inhibidores de topoisomerasa (pot ejemplo epipodofilotoHas /3 
como etopOsdo y tenpósido, amsacrina, topotecÆn y camptolecina); 

(li) agentes citostiticos tales como antiestrogcnos (por ejemplo 

tamoxifeno, toromifeno, raloxifeno, droloxifeno y yodoxifeno), reguladores 

por disminucion del receptor do estrogeno (pot ejemplo fulvestrant), 

antiandrOgenos (por ejemplo bicalutamida, flutamida, nilutamida y acetato 

de ciproterona), antagonistas de LHRH 0 agonistas de L1IRH (por ejemplo 

goserelina, leuprorelina y busereiina), progestogenos (por ejemplo acetate 

de megestrol), inhibidores de aromatasa (pot ejemplo anastrozol, letrozol, 

vorazol y exemestano) e inhibidores de 5a-reductasa tales como finasterida; 

(iii) agentes quo inhiben Is invasion ceiular del cancer (por ejemplo 

inhibidores do metaloproteinasa como marimastat e inhibidores de la 

funcion dot receptor activador del plasminØgeno tipo urocrnasa); 

(iv) inhibidores de Ia funcion del factor de crecimiento, por ejemplo tales 

nh(bidores incluyen anücucTpos del factor de crecimiento, anlicueqos del 

receptor del factor de crecimiento (pot ejemplo ci anticuerpo anti-erbb2 

trastuzumab jHeTceptinTM) y ci anticuerpo anti-erbbl cetuximab 1C2251), 

inhibidores de farnesiltransferasa, inhibidores de tirosina cinasas e 

inhibidores de serinaltreonina cinasa, pot ejemplo inhibidores de ia familia 

del factor de crecimiento epidermico (pot ejemplo inhibidores de Ia famiiia 

tirosina cinasa EGFR tales como N_(3-cioro_4_fluorofeniD-7-metoxi-6-(3-

morfolinopropoxi)quinazohn-4-amina (gefitinib, AZD1 839), N-(3-

eti ni I fen ii )-6 ,7-bis(2-metoxietoxi )q uinazo ii n-4-amina (erioti nib, OS 1-774) 

6-acrilamido-N-(3-cioro-4-fluorofenil)-7-(3-morfoiinopropoxi)quinazolin-

4-amina (Cl 1033)), por ejemplo inhibidores de Is faniilia del factor de 

crecimiento derivado de piaquctas y, por ejemplo, inhibidores de Is familia 

del factor de crecimiento de hepatocitos; 

(v) agentes antiangiogdnicos tales corno los qua inhiben los efectos del 

factor do crecimiento endoteli& vascular, (pot ejemplo ci anticuerpo del 

factor do crecimiento endotelial anti -vascular bevacizumab [AvastinTM}, 

compuostos tales como los divulgados en ]as Solicitudes Intemacionales de 

Patente WO 97/22596, WO 97/30035, WO 97/32856 y WO 98/13354) 
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compuestos quo funcionan media:: os mecanismos (par eo 

linomida, inhibidores de Is fijnción integrina uv3 y angiostatina); 

(vi) agentes de dano vascular tales como combretastath,a A4 y 

compuestos divulgados en has Solicitudes Internacionales de Patente WO 

99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 

W002/0$213; 

(vii) terapias compJementarias, pot ejemplo, las que se dirigeri a Las dianas 

enumeradas anteriormente, tales come ISIS 2503, una complementaria anti -

rag; 

(viii) mØtodos de terapia gØnica, nduidos pot ejenipto mØtodos para 

reemplazar genes aberrantes tales Come p53 aberrance 0 BRCA I aberrance 0 

� BRCA2, mØtodos ODEPT (terapia de conversion de on profarmaco con 

enzima direccionada per genes) ("gene-directed enzyme pro-drug 

therapy") tales come los que eniplean citosina deaminasa, timid ina cinasa o 

una enzima de nitrorreductasa bacteriana y mØtodos pan mimentar (a 

tolerancia del paciente a Is quimioterapia 0 radioterapia tal como terapia 

gØnica do resistencia a multiples farmacos; 

Inc) mØtodos de inmunoterapia, incluidos per ejemplo niØtodos ex-vivo 

in-vivo pan aumentar Ia inmunogenicidad do cólulas neoplÆsicas del 

paciente, tales come transinfecciOn con citocinas Wes come interleucina 2, 

interleuciria 4 o factor estimulante de colonias de granulocito-macrofago, 

mØtodos pam disminuir Is anergia de linfocitos T, metodo que emplean 

cØlulas inmunitarias transinfectadas tales como cØlulas dendrIticas 

transinfectadas con citocina, mØtodos que utilizan estirpes celulares 

neopläsicas Iransinfectadas con citocina y indtodos que usan anticuerpos 

anti-idiotipicos; y 

(x) otros regimenes the tratamie.nto incluyen: dexametasona, inhibidores de 

proteasoma incluidos bortezomib), isotretinoina (Æcido 13-cis retinoico), 

talidomida, revemid, Rituxamab, ALIMIA, Ins inhibidores de cinasa de 

- Cephalon CEP-701 y CEP-2563, anticuerpos monoclonates anti-Trk 0 and-

NCF, terapia de radiaciOn dirigida con ’3I-metayodobencilguanidina (l3Il 

MIBG), anti-G(D2), terapia con anticuerpos monoclonales con o sin factor 
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estimulte do colonias de granulocito-macrØfago (GM-CSF) luego YCI 11 
q aim i oterapia. 

Tal tratamiento conjunto puede lograrse mediante Is dosiflcadon 

simultanca, secuencial 0 separada do los componentes individuales del 

tratamiento. Tales productos de combinacion emplean los compuestos de 

esla invención, o sus sales farmacØuticasnente aceptables, en ci intervao de 

posologia descrito mÆs aniba en ci texto y el otro agente fan,,aceuticmnente 

activo en so intervalo de posologla aprobado. 

Sit, tesis 

Los compuestos, 0 sus sales farmaceuticamente aceptables, de Is 

presente invenciOn pueden prepararse en an nAmero do maneras conocidas a 

on experto en ci note do Is sintesis orgÆiica. Los compuestos, 0 sus sales 

farmacØuticamente aceptables, de Is presents invención pueden sintetizarse 

usando los mdtodos descritos a continuación, junto con metodos sintØticos 

conocidos on el arte de Is quimica organica sintetica, o variaciones do ellos 

coma SC aprecia per los eXpertos en el arte. Tales mØtodos incluyen, pew 

no so Jimitan a, los descætos a continuación. Todas las referencias citadas 

aqul Se incorporan an so totalidad por referencia. 

Los compuestos novedosos, 0 sus sales farmacŁuticanente 

aceptables, de esta invenciôn pueden prepararse usando ]as reacciones 
y 

tØcnicas descritas aqul. Las reacciones so llevan a cabo on disolventes 

apropiados a los reactions y materiales empleados 
y 

son adecuadas para ]as 

transformaciones que Se estÆn realizando. Ademªs, en Is descripciOn do los 

mØtodos sinufticos expuestos a continuación, hay que entender que todas Jas 

condiciones de reaction propuestas, incluida Is eleccion del disolvente, is 

atmosfera do reacción,  Is temperatura de reacciOn, dumcón del 

experimento 
y 

procedimientos de desarrollo, se eligen para que sean ]as 

condiciones estÆndar para asa reacciOn, ]as cuales deberian set fÆcilmente 

reconocidas per on experto on el arte. Un experto en el arts de Is sintesis 

organica tiene quo entender quo Is flrncionalidad presents en varias 

porciones de a molØcula tierie que set compatible con los reaclivos 
y 
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reactiones pTuestos. Tales restrjccoues a los suituyentes, que 

compatibles con las condiciones do reacciOn, serÆn fdcilmente evidentes a 

on expeno en ci arte ’9 quo, ettonces, tienen quo empleatse metodos 

alt ott at iv o S 

Elemptos 

La invención so ilus%rarª thorn meditate los siguientes ejemplos no 

limitantes en log cantles, a menog quo se especifique In contrario: 

(i) las temperaturas Se don an grados Celsius (); las operaciones Sc 

Ilevaron a cabo a temperatura do In sala o a temperatura ambiente, es 

en Un rango de I 

40 (ii) las soluciones orgÆnicas so secaron sabre sulfato do magnesia 

anhidyo; evaporaoión del  disolvente orgAnico Se llevô a cabo usando 

on evaporador rotatorio bajo presión reducida (4.5 - 30 mrnflg) con 

una temperatura do bao do hasta 60°C; 

(iii) cromatografia significa cromatografia do destello en gel do siUce; Ia 

cromatografia do capa finn (TLC) so llevô a cabo en placas de gel de 

silice; 

(iv) on general, el curso do las reacciones Se siguiô for  TLC o 

cromatografia lIquida/espectrometria de niasa (LC/MS) y los tiempos 

do reacoiôn so dm con fines de ilustracion Unicamente; 
is 

(v) los productos finales tuvieron espectros satisfactorios de resonancia 

magnetica nuclear protonica (NMR) yfo dM05 do especifiros de masas; 

(vi) los rendimientos so clan para ilustracion ónicamente y no son 

necesariameute los quo pueden obtenerse poT on desarroflo diligonte 

de procesos; has preparaciones so repitieron si so necesitaba nÆs 

material; 

(vii) cuando so consignan, los datos NMR estÆn on Ia forma de valores 

delta pan los principales protones de diagnóstico, dados en partes pot 

mullon (ppm) relativas a tetrametilsilano (TMS) como on estÆndar 

interno, determinado a 300 MHz en DMSO-d6 a menus quo se 

indique lo contrario; 
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(viii) los simboins quimicos tienen sus significados habituales; 

(ix) )as relaciones de disolvente se dan en tØrminos de volumen:volumen 

(v/v); 

(x) se han usado Ins siguientes abreviaturas: 

EtOAc acetate de etilo; 

EtCH etanol; 

TI-iF tetrahidrofurano; 

DIFA diisopropiletilamina; 

MoOH metanol; y 

DCM diclorometano. 

� Ejemplo I 

gTh-2-[9-(5-ciclopropil-lH-yirazo1.3-il)-6-metil-9H-purin-2-ilamino]-2-

(4-fl uorofenil)etanol 

Una mezcla de (R)-2-[5-anino-4-(5-ciclopropil-IH-pkazol-3-

lam i no)-6-meti p irim I djn-2- ilamino] -2 -(4-fl uorofeni I )etano I (M Øtodo 40; 

0.3 g, 0.8 mmol) y acetato de formamidina (0.2 g, 1.6 inmol) en EtOH (8 

ml) se caenth a vetlujo durante 12 horas. La teacciôn SC toncntró 

entonces, Se disovió en DCM (50 ml), y se lavO con solución de NaHCO3 

saturado (50 ml). Entonces se secó Ia capa orgÆnica, Se filtrØ, y se 

concentrØ. 
El sOlido resultants se puriflco par cromatosrafia en columna 

(DCM:MeOH = 20:1) pam producir el compuesto del titulo (0.11 g, 35%). 

NMR (400 MHz, CD30D) 8.32 (s, 111), 746-7.43 (m, 2H), 7.06-7.02 (m, 

2H),6.24 (s, 114),5.10-5.02 (m, IR), 3.87-375 (m, 2H), 2.61 (s, 3H), 1.99-

1.96 (m, 114), 110-1.08 (m, 2H), 080-0.75 (m, 2H). MS: Calculado: 393; 

Hallado: [M+HI* 394 

Ejemplos 2-8 

Siguiendo an procedimiento similar a Ejemplo I, Se sintetizaron Ins 

siguientes compuestos a partir de una amino-pirimidina apropiada mediante 

tratamiento con acetato de formamidina (o clorhidrato de acetamidina pan 

Ejemplo 6). 
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Ej. Compuesto NMR SM 

(Material di 

Partida) 

2 9-(5-Ciclopropil-I1I- 0.77 (rn 21) 1.02 (m, 21N, 1.42 (m, 311). Metodo 41 

pirazol-3-ifl-N-[(IS)- 1,98 (rn 111), 5.04 (N S. I H). 6.30 (rn, IH). 

l-(4-!luorofenil) etifl- 709 (rn 211)7,43 (in, 21), 7.85 (br s, Ill), 

9H-purin-2-arnina 838 Is, IH), 8.68 (s, I H), 12.73 (s. III) 

_3 (2R)-2-{[9-(5- 0.77 (rn 21N. 1.04 (m. 21), 1.99 (rn I H), Nletodo 42 

Ciclopropil-IH- 3.63 (rn, 2H), 4,91 (in, III). 6.20 (rn I IN. 

pirazol-3-ifl-9H-purin- 7.09 (rn, 211), 7.43 (rn, 21), 7,60 (br s, Ill), 

2-iljarnhio}-2(4- 8.38 Is, IH), 8.68 Is, III), 12.73 (5, IH) 

fluoroferiil)etanol 

_4 9-(5-Cic!opropil-IH- 0.71 (rn 211), 0.99 (rn, 211), 1.96 (rn I H), Metodo 43 

pirazol-3-iI)-N-(4- 4.50 (rn 21), 6.34 (rn, IH), 7.09 (rn 2K). 

fluorobenci1)-9H- 7.39 (in, 2H), 7.88 (br s, !H), 8.39 (s, IH). 

purin-2-arnina 8.70 Is, I IN, 12.74 Is, IH) 

5 9-(5-Ciclopropil-!H- 0.75 (rn, 211)1.02 (rn, 214). 1.42 (m, 3H), MØtodo 44 

pirazol-3-fl)-N-HI R)- 1.98 (m, IH), 5.04 (bf s, IH), 6.28 (iii. 11), 

I-(4-fluorofenil) etil]- 7.09 (rn 21), 7.44 (rn, 211), 7.85 (br s, 111), 

9H-plldn-2-amina 8.37 Is, IN), 8.67 (5. 111). 12.73 Is, IN) 

6 9-(5-0clopropil-IFI- (CDCI3): 0.71 Na, 2H), 0.95 (rn, 2H) 143 Metodo 4! 

pirazo1-3-iI)-N-[(IS)- (UI, 3H), 1,86 (m, IH), 2.60 Is, 3H), 5.07 

I -(4-11uorofenil) etil]- (Ui, IH). 5.80 (br s, IFO, 6.05 Is, I H), 6.90 

8-metil-9H-purin-2- (in, 21), 7.30 Ire, 2H). 8.59 Is, IH), 11.74 

arnina (br s, IH) 

7 (2R)-2-(4-Fluorofeni1)- (400 MHz) 12.68 Is, I IN, 8.70 Is, I H), 8.4� Metodo 45 

2-(9-(5-rnetil-IH- Is. IN), 7.61 (b, IN), 7.46 (rn 21), 7.12 

pirazol-3-il)-9H-purin- (rn 21H, 6.38 (b, IH), 4.93 (iii, 2H), 3.65 

2-ilamino)etonol (rn, ZH), 2.34 (5, 311). MS: Catcutado: 353; 

Ha!Iado: [M.HY 354. 

N4S)-l-(4- (400 MHz) 12.57 Is, IH), 8.70 (5, IH), Metodo 46 

FluorolŁni1)etiD-9-(5- 8.39 (s, !H), 7.92 (b, IN), 7.44 (m, 211), 

isopropoxi-If1-pirazo!. 7.09 (rn 211)6.05 (b, 111), 5.0 (b, IF!), 

34l)-911-purin-2- 4.53 (m, IH), 1.46 (d, J 6.8 Hz, 3H). 1.40 

amina 
y 

l.35 (d, .1= 6.0 Hz, 6H). MS: Calculado: 
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Ej. Compuesto NMR SM 

(Material d 

Patricia) 

381; Fiallado: [M*H] 382. 

Ejemplo 9 

(2Th-2-13-(S-Ciclomooil-lH-pirazoi-3-ifl-7-melli-3H-I1 ,2.3ltriazoloI4,5-

d]pirimidin-5-ilaminol-2-(4-fluorofenil)etanol 

A una solucLØn Ut (R)-2-[5-am(no-4-(5-cclopropil-lH-pitzoI-3-

11am I no)-6-meti Ipirimid i n-2-i an, i no] -2<4-fl uorofen ii )etanol (MØtod 0 40; 

0. 18g, 0.47 mmol) en acido acºtico acuoso (501a, 3 nil) se agregó gola a gota 

. la solución acuosa de NaNO2 (0.032 g, 0.47 mmol, I ml 1420) a 25 °C. Sc 

dejO agitar a reacción durante S minutos mÆs, Se tratO con agua (10 ml), y 

Se extrajo con DCM (3 x 25 ml). La capa orgÆnica se !avO con soluciOn de 

NaHCO3 saturado (50 m!), Se secO, Se filtrO, y Se concentro. El sOlido 

resultante Se purificO pot cromatografia en columna (DCM:MeOH = 30:1) 

para producir ci compuesto deJ titulo (0.15 g, S1%). NMR (400 MHz, 

MOD) 7.46-7.42 (m, 211), 706-7.01 (ni, 2H), 6.21 (s, Hl), 5.14-5.06 (m, 

1H), 3.86-3.79 (rn 2H), 2.74(s, 3H),2.03-2.01 (rn 111), 1,11-1.08 (m, 2H), 

0,83-0.79 (m, 2H). MS: Calculado: 394; Hallado: [M+HJ4 395. 

S Ejemplo 10 

3-(5-Cicloorop!l- IH-nirazol-3-ifl-N-[(S)- ] -(4-fluorofenifletil]-3H-

II .2.31 tn azolot 4.5 -din i dm1 din-S -amina 

A una solución de (S)-V4-(5-ciclopropil- IH-pirazoi-3-iI)--[] -(4-

fluorofenil)etil)pirimidin-2,4,5-triamina (MØtodo 8; 0.04g, Di mmol) en 

Æcido acetico acuoso (5%, 3 ml) Se agregó lentamente una soiución de 

NaNO2 acuoso (0.008 g, 0.1 mmcl, I MI 1420). Se dejØ aItaT ja reaccion 

durance 5 minutos mÆs, Sc trató con agua (10 ml), y Se extrajo con DCM (3 

x 25 mE). La capa orgenica combinada se Iavô con solucôn Ut NaHC0 

saturado (50 ml), se sec6. SC filtró, y Sc concentrO. El solido resultante Se 

purificó por cromatografia on coimmia (DCM:MeOH = 15:1) para producir 
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ci compuesto del titulo (0.0 15 g, 40%). NMR (400 MHz, CD3OIJ) 9.05 (s, 

IH), 7.44-7.41 (m, 2H), 7.03-699 (m, 2H), 6.23 Is, IN), 5.16-5.07 (m, 114), 

203-200 (m, 111), 1.55 (d, .1 6.8 Hz, 3H), 1.11-1.09 (m, 2H), 0.85- 0.80 

(m, 2H). MS: Calculado: 364; Hallado: [M-1-H]4 365. 

Ejeniplo 11 

Etil 945-CicloproDil-IH-pjç_azol-3-ifl-2-ftS)-  -(4-fluorofenil) etilamino]-

9H-puri n-6-carbox lato 

Una mezela do (S)-etil S-aniino-6-(5-cic!opropii-lH-pirazol-3-

iiamino)-2-[ !-(4-fluorofenil)etiiaminojpirimidin-4-carboxi!ato (MØtodo 47; 

0.6g, 1.4 mmol) y acetato do formamidina (032g. 3.1 mmol) en EtOH (20 

ml) so calento a reflujo durante 12 hares. La reacciOn so concentró 

entonces, ye! residuo resuttante so disolvió en EtOAc (50 ml) y se LavO con 

solución do NaHCO3 saturado (50 ml). La capa orgÆnica Se seen, so filtro, 

y se corteentrØ. EL sØlido resultante Se putificØ POT cronmtografia en 

columna (DCM:MeOH 20:1) para producfr el compuesto del titulo (0.058 

g, S°/o). NMR (400 MI-li, CD30D) 8.48 Is, fl-I). 7.45-1.41 (m, 211), 7,03-

6.99 (rn 2H) 6.25 Is, I H), 5.12-5.03 (in, IH), 4.50 (q, J = 7.2 Hz, 214), 

2.00-1.96 (m, IFI), 1,54 (d, J= 7.0 Hz, 311), 1.44 (t, J 7.2 Hz, 3H), 1.10-

1.08 (rn 2H), 081-0.74 (rn 214). MS: Calculado: 435; Hailado: {M*H]* 

S 
436. 

Ejetnoip 12 

1945-Cicloprothl- IH-oirazol-341)-2-[(S)-!-(4-fluorofenil)eti!arninolr9H-

ourin-6- ii J metanol 

Una solucion de oil 9-(5-ciclopropi!-!H-pirazo!-3-il)-2-[(S)- !-(4-

tluorofenil)ctilamino]-9lfpurin-6-carboxilato (Ejemplo II; 0.03 g, 0069 

rnrnoi) en THE (3 ml) so enfiiO a 0 °C, a Ia coal so agregó lentamente 

hidniro do aiuminio y !itio (1.0 lvi in THE 0.076 ml, 1.1 equivalente). La 

mezela do reacción se agitØ a 0°C durante 30 minutes, punto en ci cual Se 

agregó decahidrato do sulfato do sodio hasta quo cesØ ci burbujeo. La 

reacciOn so £dtrO entonees a travØs do un tapØn do celita, so lavó con THF (3 
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x 30 mI, y Sc concentrØ. U residua resultante se purificØ pm cromato fia) 

an columna (DCM:McOH = 15:1) para producir ci compuesto del titulo 

(009 g, 33%). NMR (400 MHz, CDCI,) 8.27 (s, IH), 7.39-7.36 (rn, 21-I), 

7,03-6.98 (rn 2H), 6.32 (s, I H) 5.65-564 (rn III), 5.10-5.07 (liz I H), 5.03 

(s, 2H), 3.87-3.85 (ni IB), 1.93-1.88 (m, I H), 1.57 (d, .1 6.8 Hz, 3H), 

1.08-1.06 (rn, 21-i), 0.81-0,77 (rn 2H). MS: Caiculado: 393; Ilallado: 

[M+H]b 394. 

Eicmplo 13 

45-CicIopropi1- IH-pirazol-3-iI)-N-I(S)-1 -(4-fluorofenll)etil]-311- 

im i dazo [4.5-b] Di Fl di n-5 -amina 

� 

Una rnezcia de (S)-N2-(5-dclopropil-IH-pirazol-3-iI)-M-[1-(4-

fluorofenil)etilJpiridin-2,3,6-tharnina (MØtodo 48; 0.240 g, 0.68 rnmol) 
y 

acetato de fonnamidina (0.113 g. 1.09 mmol) en EtOH (5 ml) se calentó a 

reflujo durftnte 2 hams. Luego do enfriac a 25 °C, la mezela de reacciAR St 

tratO con solución de Nal-ICOj saturado (10 ml) 
y 

EtOAc (30 mU. La capa 

orgânica so separO, Sc lay6 con salmuera (10 ml), y se seco sabre Na2SO1. 

El disoivente Se retiro bajo preslØn redocida 
y 

ci residuo se purificó nor 

cromatografla en columns (hexano:EtOAc 1:3) para producir ci 

compuesto del fitulo coma on solido biancuzco (0.144 g, 58%). NMR (400 

MHz) 12.57 (s, Iii), 8.25 (s, IH), 7.72 (d, J = 2.4 Hz, I H), 7.41 (m, 2H), 

7.32 (d, J 6.4 Hz, IH), 7.10 (m 2H), 6.56 (d, J = 8.8 Hz, IH), 6,26 (s, 

I H), 4.99 (rn Iii), 1.97 (rn III), 1.45 (d, J = 6.8 Hz, 3H), 1.04 (m, 2H), 

0.78-0.69 (m, 211). MS Caicuado: 362; Haflado: IM#H]* 363. 

Ejemplos 14-26 

Siguiendo on procedimiento similar a Ejemplo 13, Se sntetizaroTi Ins 

siguientes compuestos de una amino-piridna, seguida par tratamiento con 

acetate de formarnidina. 
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Ej. Compuesto NMRIMS SM 

(Material di 

Pa lid a) 

14 4-(4-Fiuorobeacil)-3 
- NM1 (400 MHz) 12.59 (S. ), 9.27 (s, Mótodo 49 

(5-ciclopropil-Hi- IH), 7.74 (di = 8.4 Hz, I H), 7.40 (m, 211), 

piraol-3-iI)-311- 7.13 (m, 211), 6.54 (d, J 
= 8.8 Hz. IH), 6.36 

imida2o4,5-bIpiridin- (s, I Ii), 4,50 (d. J 5.6 Hz, 2K), 1.95 (m, 

5-amina I H) 1.00 (rn 2H). 0,68 (m, 211). MS: 

Calculado: 348; Hallado: [M+H] 349. 

IS (2R)-2-[3-(5- (400 MHz) 12.58 (s, IIH, 8.26 (s, IH), MØtodo 50 

Ciclopropil-111- 7,72 (d, J 
= 8.8 Hz, IH), 7.43 (m, 211)7,24 

pirazol-3-iI)-314- (d, J = 6.4 Hz, I 11). 7.09 (m, 21H, 6.62 (d, 

jmidazo[4,5-b]piridin- 8.8 Hz, I K), 6.28 (5, 111), 4.91 (rn IF!), 

5-ilamino)-244- 3,64 (t, 3 = 6.0 Hz, 11-1), 3.30 (m, 214), 2.00 

fluorofenil)etanol (rn I K), 1.06 (rn 211), 0.70-0,80 (ni 211). 

MS: Calculado: 378; 1-lallado: [M+I1] 379 

16 2-[3-(-CicIopropi!- (400 MHz) 12.49 (s, IH), 8.20 (5, III), Metodo SI 

IH-pinzol-3-iI)-3H- 7.71 (d, J = 8.8 Hz, I K), 7.45 (m. 211), 7.07 

imidazo[4,5-b]piridin- (fl 21H, 6-75 (5, 1W. 6.71 (d, J= 8.8 Hz, 

5-ilamirlol.2-(4- IH), 5.55 (S. IH), 4.36 (t, J 5,2 lIz, 211). 

fluorofeniDpropan- 3.96 (rn 411), 1.86 (rn  I H), 1,00 (m, 211), 

1,3-diol 0.60 (rn 211). MS: Calculado: 408; 

Hallado: [M+H]  409 

11 6-Cloro-3-(5- (400 MHz) 12.65 (5, lB) 8.36 (5, IN), BUS Metodo 52 

ciclopropil-I Fl- (5, 11)7,46 (rn, 211), 7-0 (in, 211), 5,80 

pirazol-3-il)-N-[(S)-I - (d, J 6.8 Hz, I1), 6.21 (5, I H), 5.17 (rn 

(4-fluorofenil) etil)- I H), 1,99 (m, IH), 1.56 (d, i = 7,20 R, 

3H-jrnjdazo [4,5- 311), 1.06 (rn 21), 0,70-0.80 (m, 211). MS: 

blpiridin-5-arnina Calculado: 396; Hallado: [M+II] 397. 

18 N-(4-Fluorobencil)-6- (400 MHz) 12.66 (L 111), 8.37 (5, IH), Metodo 53 

c!oro-3-(5-ciclopropil- 8,06 (s. III), 7.40 (m, 3H), 7.11 (in 211), 

IFI-pirazol-3-iI)-311- 6.20 (s, HH, 4.60 (ii, J = 6,0 Hz, I H), 1,94 

irnidazo[4,5-b}piridin- (rn 111), 1.01 (rn, 211), 0.65 (rn 211). MS: 

5-mniTIa Cak,æado: 3S2;HaIlado: 1M4-H1 33. 

19 (2R)-2-[6-C!oro-3-(5 - (400 MHz) 12.64 (, I U), 8.38 (5, III), Metodo 54 

ciclopropil-IH- 8.09 (5, I 11)7.44 (m, 21H, 7.12 (in. 211), 
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Ej. Compuesto NMR/MS SM 

(Material di 

Yavt Id a) 

pirazo1-3-iI)-3H- 6.65 (d, J 
= 6,0 Hz. IN), 6.13 (s, IN), 5.14 

imidazo[4.5-b]piddin- N, J 5.6 Hz, IH) 5.04 (m, IH), 3.69-3.80 

5-ilaminol-2-(- (m, 2H), 1.98 (rn Ill), 1.06 (lii, 2H), 0.70-

flnorolenil)etanol 0.80 (in, 211). MS: Calculado: 411; 

Hallado: [M1-H]413. 

20 (2R)-2-[6-Cloro-3-(5- (400 MHz) 12.57 is, I IN, 8.39 (S. I IN, Metodo 55 

meti1-111.pirazo1-3-- 8.10 (s, 1H), 7.46 (m, 211), 7.13 (rn 21), 

311-imidazo[4,5- 6.63 in, J = 5.2 Hz, IN), 6.15 (5, IN), 5,16 

b1piridin-5_ilaminol-2- It. 3 = 5,6 Hz, IN), 4.99 (rn, IN), 3.67-3.79 

(4-Iluorofenil)elanol (m, 211), 2.31 (5, 31N, MS: Calculado: 386 

Hallado: [M+il] 387. 

21 3 -(5-Isopropoxi-liI- (400 MHz) 12.38 (, IF]), 8,49(d..1-4.O -. Metodo 56 

pirazol-34I)-N-US)-1 - Hz, III), 8.27(s, I 1-0,7.75 (d,.1=8.8 Hz, 

(piridin-2-iI)etil)-3H- I H), 7.67 (m. lii), 7.44 (d, 1 6.4 Flz, IN), 

in,idazo[4,5-6]piridin- 7.36 (d, 1=7.6Hz, I IN, 7.20 (m, IH), 6.63 

5-arnina (d, 1=8.8Hz, IH), 6.02 is, I IN, 5.06 (In, 

IR). 4.49 km. IH)  1.49 (d, 3=62Hz, 31-i). 

1.40 in, 1 6.0 Hz, 31), 1,35 (ci, J- 5.6 Hz, 

3H). MS: Calculado: 363; Hallado: 

[M4-H]t 364, 

22 A’-US)-I’(4- (400 MHz) 12.42(s, III), 8.26(s. H) Metodo 57 

Fluorofenil) etiD-3 -(5- 7.73 
(ci, 

J 8.8 Hz, I IN, 7,42 (m, 211), 7,36 

isopropoxi-1H-pirazol- (d, .J 6.8 Hz, I IN, 7,09 (m 21), 6.58 in, 

3-1)-3H-imidazo[4,5- 18.8Hz, IH), 5.99 is, N), 5,04 (m, 1H), 

b]piridin-5-amina 4,46 (m, I H), 1,46 (d, 1=6.8Hz, 3H), 1.40 

(d, .1= 6,0 Hz, 3H), 1.33 in, ,J =6.0 Flz, 

3M),MS: Calcutado: 380; Haflado: 

[M+H] 381. 

23 (2R)-2-(4-Fluorofenil)- (400 MHz) 12.43 (I, IH) 8,26 (3, III), Metodo 58 

2-(3-(5-isopropoxi- 7,74 (d, I = 8.8 Hz, IH). 7.42 (m, 211). 

I ff-pirazoI-3-i-3JJ- 7.30 (d, J 6.8 Hz, I H), 7,10 (m, 2H), 6.64 

imidazo[4,5-6]piridin- (d, J= 8.8 Hz IH), 6.0! (5, I H), 5.00 (t,’-

5-ilanino)etanol 6.4 Hz, 11-I), 4.95 (Ri, IH). 3.67 (rn, 2H), 
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S 

Ej. Compuesto NMRIMS SM 

(Material iI 

Parlida) 

1,41 (d. .J-= 6,014z, 3H), 1,35 (d, ,1 6,0 

Hz. 3M). MS: Calculado: 396; liafIado: 

[M+H] 397. 

24 6-Cloro-N-((5)-144- (400 MHz) 12.52 (S. lH), 8.39 (5, IH), MØtodo 59 

Iluoroferiil)etiI)-3 -(5- 8.08 (a, IH), 7.46 (m, 2F1), 7.09 (m, 211, 

isopropoxi-1H-pirazol- 6.83 (d, J= 7.2 Hz, III), 5.95 (5, IFI), 5-23 

3-ii)-3H-imidazor4,5- (m, 114), 4.49 an, I U). 1.57 (d, /= 6.8 Hz, 

b1pic4in-5-amina 3H), %.41y 1.34 (d, .1 6.0 Hz, 611). MS: 

Caleulado: 414; Hallado: [M*H]415. 

25 3-(5-Ciclopropil-IH- (400 MHz) 1156 (s, IF]), 8,54 (d, J 4.8 MØtodo 60 

I pinzM-34O-N-((S- - - Hz,IH), 8.26 (5, IH), 7,74 (d,.)- S,S Hz. 

(piridin-2-iI)etil)-3H- IH), 7,67 an, IH), 7.43 (d, J- 6,0 Flz, IH), 

imidazo[45-b] piridin- 7.36 (d, J 8.0 Hz, I H),  

5-arnina (d, .] 8.8 Hz, 111)6,22  

IH), 1,97 an, IH), 1.49  

.03 (m, 21), 0,81-0.70 (m, 214). MS: 

Calc’ilado: 345; Hallado: [M4-FIjt 346. 

26 (2R)-1-(4-Fluorofenil)- (400 MHz) 11,53 (b, I H), 8.27 (5, IH), Metodo 61 

2-(3-(5-metil-IH- 7.73 (d, 1=8.8Hz, IH), T44 (m 2H), 7,24 

pirazoI-3-i-3H- (d, .J- 6.8 Hz, 114), 7,13 (m, 29), 6,62 (d, 

imidazo[4,5-h] piridin- 1= 8.8 Hz, I H), 6.34 (5, lU) 4.96 a..1= 5,6 

5-ilaniino)etanol Hz, I U). 4.91 (m, I H), 3.65 (m. 2!]), 2.32 

(a, 3W. MS: Calculado: 352; Hallado: 

[MI-Hf 353. 

Ejemplo 27 

3-(5-Cicloorooil- I H-oirazoI-3.iI)-N-[(S’- I -(4-fluorofenillletill-311- 

benzo[ dj i ml dazo -s -am ma 

Una mezela de (S)-N3-.(5-ciclopropil-lff-pirazol-3-ifl-N’-[l-(4-

fluorofenil)etil]bcncen-i ,3,4-trjamina (MEtodo 62; 0.395 g, 1.12 mmol) 

acetato de formamidina (0.234 g, 2.25 mnrnl) en EtOM (5 ml) Se caientO a 

reflujo durante 2 horns. Luego de enfriar a 25 °C, la mezcla de reacción se 
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tratØ con solución de bicarbonate de sodio saturado (10 ml) y EtO s 

ml). La capa orgÆnica Se separO, Se lavó con salmuera (10 ml), y Se seth 

sabre Na2SO4, El disolvente se retire baja presiOn reducida y el residue se 

purificó  per cromatografla en columna (EtOAc) pars producir ci compuesto 

del titulo come on soiido blancuzco (0205 g, 50%), NMR (400 MHz) 1265 

(s, I H), 8.17 (s, I H), 7.43 (m, 211), 7.33 (d, J = 8.8 Hz, lB) 7.10 (m, 214), 

6.90 (s, I I-I), 6.62 (d, J = 8.8 Hz, I 11), 6.25 (d, J= 6.4 Hz, I H), 6.08 (s, Il-I), 

4.51 (rn I 11), 1.96 (in, IH), 1.43 (d, J= 6.8 Hz, 3H), 1.02 (m, 2H), 0.76 (m, 

2H). MS: Calculado: 361; Hallado: [M+HJ 362. 

Ejempios 28-32 

Siguiendo an procedimiento similar a Ejemplo 27, se sintetizaron Jos 

siguientes compuestos de on aminobenceno apropiado mediante tratamiento 

con acetate de formamidina. 

El. Compuiesto NMRIMS SM 

(Material 

de Parlida) 

28 (2R)-2-3-(5- (400 MHz) 12.65 s, III), 8.1S is, %H), 7.44 M%odo 63 

Ciclopropil-IN- on, 29), 7.34 (d, J 8.8 Hz HI), 7.11 (m, 

pirazo1-3-il)-311- 2H), 6.92(s, IH), 6.65 (d, J = 8.8 Hz, 111), 

bezojdimdazo1-5 
- 6.08 (s, 114), 6.07 (a, J = 5.6 Hz, III), 4.95 

ilamino]-244- (t, J 5,6 Hz, IH), 4.40 on, IH), 3.61 (t, 

fluorofeniDetanol = 5.6 Hz, 214), 1.95 (m. I H), 1,01 (m. 2H), 

0.76 (in, 211). MS: Calculado: 377; I 

HaIIaiJo: [M+II]* 378. 

29 N-(4-Fluorobencil)-3- (400 MHz) 12.66 (s, IH), 8,21 (s, III), MØtodo 64 

(5-ciclopropil-I El- 7.42 (in, 2H), 7.38 (d. J = 8.8 Hz, ! U). 7.12 

pirazol-3-iI)-3H- on, 2H), 7.04 (s, IH), 6.66 (d, 3 8.8 Hz, 

benzold]irnidazo!-5- IH), 6.32 (t, J = 6.0 Hz, IH), 6.20 is, I H), 

amina 4.28 (d, J = 4.8 Hz, 21-I), 1.96 (lii, I U), 0.99 

(rn, 2H), 0.75 on, 214). MS: Calculado: 

347; Flaliado: [M-s-H] 348. 

30 N-[(S)-l-(4- (400 MHz) 12.45 (, I U). 8.18 (5, !H), Metodo 65 

Fluorofenil)etil] -3-(5- 7.42 on, 2H), 7.34 (d, I = 8.4 Hz, !H), 7.09 
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ox 

Ej. Ccwpoesto NMRJMS S7 

(Material 

de Partida) 

isopropoxi-IH-pirazol- (in, 2H), 6.93 (s, IH), 663 (d. J = 8.4 Hz, 

3-11)-3F]- IH). 6.27 (d, J = 6,4 Hz, IFI), 5.88 (S I H), 

berizo[d]imidazol-5- 4,50 (rn 2H), 1.43 (c] J 6.8 liz, 311), 1,36 

amina (in, 611). MS: Calculado: 379; FlalIado: 

[M+H]’ 380. 

Ejemplo 33 

1-(5-CieIopropil-1H-pirazoI-3-ii)-6-F(S- l-(4-fluorofenifletilaniino]-1 H-

benzoldlimidazol-5-carbonitriio 

� 

Una macia de (S)-5-amino-4-(5-ciclopropil-IH-pirazoi-3-ilamino)-

2-[i-(4-tluorofenhi)etilamino]benzoniirflo (Mtodo 69; 3.85 g, 10.2 mmol) 

y acetato de formamidina (213 g, 20.5 mmol) on EtOH (50 ml) Sc calentO a 

reflujo durante 2 horns. Luego de enfriar, Ia mezc!a de reaccion Be trato con 

solución de bicarbonato de sodlo saturado (10 ml) y EtOAc (30 ml), La 

capa orgªnca se separó, Se lawS con salmuera (ID ml), y Sc SCCÔ sobre 

Na2SO4, El disolvente se retire bajo prestOn reducida y at residuo Se 

purificO por cromatografia an columna (EtOAc:MeOl-{ 30:1) pam 

producir ci compuesto del titulo como un sOlido biancuzco (323 g, 82%). 

NMR (400 MHz) 12.79 (s, IH), 844 (s, 1H), 7.95 (s, 111), 7.53 (m, 211), 

7.14 (m, 21-I), 7.01 (S 111)6.10 (s, IH), 6.09 (d, J = 7.6 Hz, IH), 4.63 (m, 

IH), 1.97 (m, III), 1.55 (d, J= 5.8 Hz, 311), 1.03 (m, 2H), 0.76 (m, 21-I), 

MS: Calculado: 386; Haliado: [M+H] 387. 

Ejemplo 34 

]-(5-Ciciooropii-IH-oirazoi-3-il)-6-F(S)-i-(4-fluorofenhl)etiiaminOl  IH-

ben zo [a’] imidazol-5-carboxamida 

I -(5_Ciclopropii-IH-pirazoi-3-il)-6-[(S)-1-(4-fluorofenil)etiiamino]-

IH-benzo[d]imidazol-5-carbonitrilo (Ejemplo 33; 0.30 g, 0,77 mmol) se 

disoivio on MeOH (10 ml), seguido por Ia adición de solucion de KOH al 

25% (0.87 ml, 3.88 mol) y 15 golas de soiucion de 11202 al 30%. La 
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reacciOn Sc calento a 75 °C durante 48 horns. Luego de enfriar, a eacoiOn I 
Sc diluyo con H2O (5 ml). El sØlido resultante Se recogió  par flltracion y Sc 

sccO bajo vaoio part producir ci compuesto del titulo (0137 g, 44%) coma 

on sólido blanco. NMR (400 MHz) 12.70 (a, IH), 8.66 (d, J 4.8 Hz, IH), 

8.30 (s, IH). 8.06 (s, IH), 8.03 (br, IH), 742 (ni 214), 7.24 (br, IH), 7.13 

(rn IH), 6.80 (s, IH), 6.00 (s, IH), 4.57 (m, IH), 1.95 (m, IH), 1.47 (d, 3-

6.0 =6.0 Hz, 3H), t.02 (rn 2H), 0.74 (rn 2H). MS: Cakulado: 404; Hallado: 

[MH-H] 405. 

Ejemplo 35 

Siguiendo on procedimiento similar a Ejemplo 33, Se sintetizaron Ins 

siguientes compuestos de an aminobenceno apropiado mediante tratamiento 

con acetato de formamidina, 

Li. Compusto NMWMS Sal 

(Material 

tie Partida) 

35 1.(5-Ciclopropil’IH. (400 MHz) 12.77 (s, 1H),8.45 (S. III). Metodo 70 

pirazol.3-il).6.[(1Z)-1- 1.99 (5, IN), 7.49 (rn, 211), 7.15 (m. 21). 

t4urnoftTil)-2- 6.95 (5, H), 6.06 (s %H), 5.95 (a, 3 = 4.8 

hidroxietilamino]. Hz, 1W, 5.32 (t, J 4.8 Hz, I H), 3.79 

IH.benzo[d]imidazol-S- 

on, IH), 3.76 (m, I 4), 3-65 (Iii. I H). ’.97 

carbonitrilo on, IH), ’.03 (rn 214), 0,74 (ni. 2H). MS: 

Calculado: 402; Hallado: [M+H] 403. 

Ejemplo 36 

345_CicLoorooil-lH-pirazol_340-4-tIuoro-N4fSF1-4-fl.uorofenhl) etill-3H-

benzo[dj imidazot- S -amina 

tina mezcla de 

(4-fluorofenij)etiI]beneen-1 ,3,4-triamina (MØtodo 71; 0.370 g, 1.00 mmol) 

acetato de formamidina (0.209 g, 2.00 mmol) en EtOH (10 ml) se ealento 

a reilujo durante 1 hora. Luego de enifiar, In mezcla do reacciôn se tratO con 

solueion do bicarbonato de sodlo saturado (5 ml) y EtOAc (15 ml). La capa 

orgÆnica Se separo, at lavó con saimuera (3 ml), y so seen sabre Na2SO4. El 
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disolvente Sc retirO bajo presión reducida y ci residue Sc pun a por 

cromatografia en columns (hexano:EtOAc UI) pan pioducir ci 

compuesto del tItulo come on sOlido biancuzco (0.125 g, 33%). NMR (400 

MHz) 12.79 (s, I H), 8.08 is, IF!), 7.45 (m, 2H), 7,20 (d, J 8.4 Hz, IH), 

7.09 (t, J= 8.8 Hz, 2H), 6.60 (t, J- 8.2 Hz, IH), 6.19 (s, I}i), 5.68 (d, J 7.2 

Hz, IH), 4.65 (in, HI), 198 (in, 1H), 1.47 (d, J = 6.8 Hz, 3H), 1.01 (m, ZR), 

0.77 (m, 2H). MS: Calculado: 379; Hallado: [M*H] 380. 

Ejemplo 37 

Siguiendo an proccthmiento similar a Ejemplo 36, se sintetizO ci 

siguiente compuesto a partir de on aminobenceno apropiado mediante 

tratamiento eon acetato de formamidina. 

Ej. Compuesto [NMWMS SM 

(Material 

de t’artida) 

37 (2R)--E3-(5- (400 MHz,) 12.78 (5, IH), 8.09 (S. I H), MØtodo 72 

Ciclopropil-IF[-pirazo!- 7.44 (rn 214), 7.20 (d, J 8.8 Hz, I H), 

3-iD_4-fluoro-314- 7.12 (t, J = 9.0 Hz, 2!]), 6.51 (t, J = 8.2 

benzo[d]imidazol-5- Hz, IH). 6.21 (5, H), 5.50 (d, J 4.4 

jiamjno]-2-(4- Hz, !H), 5.07 (t, J = 5.8 Hz, H) 4,51 

fluorofenii)etanol (q, J 
= 6,0 Hz, iii), 3.58-3.70 on, 214), 

1,98 (rn IH), 1.00 (In, 214), 0.77 (Iii, 

21). MS; Cakulado: 395; Haliado: 

[M*HI 396. 

EjemDlo 38 

3-(5-Cicioorooil- I H-oirazol-3-ii)-6-fluoro-N-1(S)- I -(4-fluorofenil) etill-3H-

benzo[dl ito I dazol-5 -am i na 

Una mezcla de (S)-N’-(5-ciciopropil-iH-pirazoi-3-il)-6-fluoro-N’-[ I-- 

(4-fluorofcnii)etil]bencen-i ,3,4-triamina (M&odo 73; 0.302 g, 0.816 mmol) 

y acetato de forniamidina (0.170g. 1.63 mmol) en EtOH (ID ml) Se calento 

a reflujo durante I hora, Luego de enfriar, a rnezcla de reacción Se trató con 

soiucion de bicarbonato de sodio saturado (5 ml) y EtOAc (I 5 ml). La capa 
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organics se separo, Se lavo con salmuera (3 ml), y Se seen sobre. Na2SO4. El 

disolvente Se retiro bale presión reducida y ci residuo Se purifico par 

cromatogratia an columns (hexano:EtOAc 1:1) para producir ci 

compuesto del titulo como on sólido blancuzee (0.170 g, 55%). NMR (400 

MHz) 1269 (s, I H), 8.27 (s, In), 7.47 (m, 2Ff), 7.39 (d, J 12.0 Hz, I H), 

7.12 (t, J= 9.0 Hz, 2R), 6.96 (d, J= 8.0 Hz, IN), 6.07 (s, IH), 5.90 (d, f 

4.8 Hz, IH), 4.56 (m, IH), 1.96 (m, IH), 1,51 (d, J 6.8 Hz, 3H), 1.02 (m, 

2H), 0.76 (m, 2H). MS: Calculado: 379; Hallado: [M-4-HJ 380. 

Elemplo 39 

Siguiendo Un procedimiento similar a Ejemplo 38, se sint.etizaron ]as 

siguientes compuestos a partir de on aminobenceno apropiado mediante 

tratan,iento con acelato de formamidina, 

13 Compuesto NMRJMS SM 

(Material 

de Partida) 

39 (2R)2-[3-(5- (400 MHz) 12.69 (s, IH), 8.29 (s, IH), Metodo 74 

Ciclopropil-1U- 7.47 (rn 3R), 7,14 (t. J = 9.9 Hz, 1H), 

pirazol-3-iI)-6-fluoro- 6.93 (d, J = 8.0 Hz, IF]), 6.03 (5. IH). 

3H-henzo[d]imidazol- 5.70 (br, IH), 5.18 0.1 5.8 Hz, 114), 

5-ilamino]-2-(4- 4,45 on, IH), 3.62-3.73 on, 2H), 1.95 

fluorofcnil)elanol an, I U), 1.02 (m, 211)0.74 on, 2H). 

MS: CMcoiado: 395; HaUado: M*Bjt 

396, 

Ejemplo 40 

I-(5-Ciclooropil-IH-pirazol-3-iI)-N-(fS)-I-(4-fluorofenil)etil)- I/I-

imidazoll4,5-cloiridin-6--amina 

Una mezcla de ($-.W-(5-ciclopropil-Ift-pirazoI-3-ii)-N’-(l-(4-

fiuorofenil)etiI)piridin-2,4,5-triamina (Metodo 88, 0.15 g, 0.43 mmol) 

acelato de formamidina (0.089 g, 0.85 moral) en EtOH (5 ml) se calentó a 

reflujo durante 2 horas. Luego de enfriar a 25 °C,  Is mezcla de reacciOn Se 
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tmtó con solución de NaHCO3 sat:rado (10 ml) y EtOAc (30 ml). 

orgÆnica se separo, Se lavO con salmuera (10 ml), y Sc seco sobre suifato de 

sodio. El disolvente se rctirO bajo presión reducida y ci residuo se purifico 

par cromatografia en columna (EtOAc-MeOH = 40:1) para producir ci 

compuesto del titulo como on sólido blancuzco (0.092 g, 60%). ’I-I NMR 

(400 MHz) 12.75 (s, IH), 8.39 (s, IH), 8.33 Is, H), 7.42 (m, 2H), 708 (m, 

2H), 6.90 Is, !H), 6.89 (d, J= 2.8 Hz, !H), 6.26 (d, J 1.6 Hz, Il), 5.00 

(m, !H), 1.96 (m, IH), 1.42 (d, J= 6.8 Hz, 3H), 1.02 (rn 2H), 0.76 (m, 2H). 

MS: Calculado: 362; HaIlado: [M+14] 363. 

EiemDto 41 

�()-24145-CicIopropil-1H-pirazoI-3-il)-lH-imidazo14,5-c1piridin-6-

i lamino)-2-(4- fluorofen I l)etanol 

Una mezola de (R)-2-(5-amino-4-(5ciclopropil- I I1-pirazol-3-

ilamino)piridin-2-ilamino)-2-(4-fluorofenil)etanol (MØtodo 93, 0.14 g, 0.38 

mmol) y acetato de formamidina (0.079 g, 0,76 rnrnol) en EtOH (5 ml) se 

calentO a reflujo durante 2 horns. Luego de cnfriar a 25 °C,  In rnezcla de 

reacciOn Sc trató con solucion de NaHCO3 saturado (10 ml) y EtOAc (30 

ml). La capa organica Se separo, Se lath con salmuera (10 ml), y Sc secó 

sobre sulfato de sodio. El disolvcnte Sc retire bajo presión rcducida y ci 

Sresiduo Sc purificO par cromatografia an columna (EtOAc-McOH 20:1) 

pan producir el compuesto del titulo como an sØlido blancuzco (0.22 g, 

32%). ’H NMR (400 M}12) 12.76 Is, IH), 8.40 (s, IH), 8.34 (s, IH), 7.43 

(rn 211), 7.10 (m, 21-1), 6.92 (s, H), 6.72 (d, J- 7.2 Hz, IH), 6.25 Is, 114), 

4.92 no, 2H), 3.62 (rn 2H), 1.97 (m, IH), 1.02 (m, 2H), 0.77 (rn, 214). MS: 

Ca!dulado: 378; Hallado: [M+H]* 379. 

Ejempto 42 

6-(Aminometil)-3-(5-Ciclopropil- IH-pirazol-3-il)-N-US)- I -(4-

fluorofenil)ctil)-3H-benzoldl imidazot-5-amina 

A 1-(5-ciclopropihlH-pirazo1-3-il)-6-((S)-1 -(4-fluorofenil) 

etilarnino)-1H-benzo[djimidazol-5-carbonitrilo (Ejemplo 33, 1.25 g, 3.2 
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mmol) y paladin sabre carbon a! 10% (069 g, 0.65 mmol) an MeOH (40 

ml) se agregaron IS gotas de HCI conoentrado. La reacciOn Se cargo a 45 

psi hidrOgeno y se agitO durante 30 horns, Se retire ci disolvente. El residua 

Se disoIviO an EtOAc (200 ml), se Iavo con bicarbonato de sodio saturado 

(50 ml) y Sc SCCO sobre sulfato de sodlo. Luego del retiro del disolvente, ci 

residuo se purifico por cromatografla en columna de fuse reversa (5-50% 

CH3CN en 1120) pars producir ci compuesto del titulo corrio on sOlido 

bluncuzco (0.81 g, 61%). ’H NMR (400 MHz) 1265 (s, IH). 8.15 (s, IH), 

7.46 (m, 2!!), 7.36 (s, 111), 7.11 (m, 2H), 691 (d, J= 5.6 Hz, IH), 6.74 (s 

IH), 5.94 (s, 1H), 4.54 (m, IH), 3.92 (s, 2H), 207-1.91 (m, 3H), 1.48 (d, .1 

6.4 Hz, 3M), 1.01 (m, 2H), 0.72 (rn 2H). MS: Calculado: 390; Hallado: 
S [MtH] 391. 

Ejemplo 4 

N-Vi -(5-Ciclopropil-1H-pirazoi-3-iI)-6-.US)-144-fluorofenii)etilamin$)- IH-- 

benzo [aiim I d azol- 5-il )mctii )acctamida 

Un matraz de base redonda se cargO con 6-(aminometil)--3-(5-

ciclopropil- IH-pirazol-3-ii)-N-((S)-1-(4-fiuorofenil)ctii)-3H-benzo 

[d]imidazol-5-amina (Ejemplo 42; 0.10 g, 0.256 mmol) y resins TFP 

cargada en Æcido acØtico (carga 1.0 mmol/g, 0.256 g, 0,256 mmol) en una 

� mezcla de THFDCM (1:1, 3 ml) a 0 °C. La soluciOn resultantc Sc agitO 

vigorosamente a 0 OC durante I horn y se filtrO a traves de Un tubo Jones. 

La resina resultante Sc lav6 con una soluclCn de THF-DCM (1:1, 3 x 5 ml). 

Luego del ration del disolvente, ci residua se purificC par cromatografia en 

columns (EtOAc-MeOH = 20:1) para producir ci compuesto del titulo como 

on sOlido blancuzco (0.083 g, 75%). H NMR (400 MHz) 12.67 (s, IH), 

8.50 (rn IH), 8,18 (s, IH), 7.39 (rn 3H), 7.11 on, 2H), 6.73 (s, IH), 6.09 

(d, J= 6.0 Hz, IH), 5,96 (s, IH), 4.53 (rn, fl-I), 4.42 (m, IH), 4.31 (m, ll), 

1.93 (m, il-t), 1.93 (s, 3h), 1.47 (d, J- 6,4 Hz, 3H), 1.02 (rn 2H), 0.76 (m, 

2H). MS: Calculado: 432; Hallado: [MI-H]’ 433. 
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Eiernplo 44 

I -(5-Ciclopropil-IH-pirazol-3-iI)-6-((S)-1 44-fluorofenil)etilamino)-1 H-- 

benzo [dl im dazol-4-carbonitri lo 

La mezola do (S)-2-amino-3-(5-ciclopropil- IH-pirazol-3-ilamino)-5-

(I-(4-fluorofenil)efllamino)benzonitrilo (Mdtodo 96, 3.95 g, 10 mmol) 

acetato de formamidina (2.2 g, 21 mmol) on EtOH (50 ml) Se calentO a 

retlujo durante 36 horns. Luego de enfriar, In mezcla de reacción se trató 

con soluoiOn do bicarbonato do sodio saturado (30 ml) y EtOAc (80 ml). La 

capa organica so separó, so lavó con salmuera (30 ml), y Sc seen sobre 

sulfate de sodio. El disolvente Se retire bajo prcsiôn reducida y ci residuo se 

puriflcó per cromatografla en columna (EtOAc) pam producir ci compuesto 

del titulo come on solido blancuzco (1.05 g, 26%). ’H NMR (400 MHz) 

12.80 (s, IH), 8.45 (s, IH), 7.43 (m, 2H), 7.31 (d, J= 2.0 Hz, IN), 7.12 (m, 

2H), 7.00 (d, J- 2.0 Hz, IH), 6.75 (d, J= 6.8 Hz, IN), 6.22 (d, J 2.0 Hz, 

I H), 4.58 (m, I H), 1.97 (m, III), 1.44 (d, J 6.4 Hz, 31{), 1.03 (rn 21-I), 

0.75 (m, 2H). MS: Calculado: 386; Hallado: [M-f-H]- 387. 

Ejemplo 45 

1-(5-Cicloprooil-I W-pirazol-3-iI 6-US)-i-4-fluorofeniI)etilamino-1 H-

benzo [dl im idazol-4-carboxam ida 

� La mezcla de (S)-2-amino-3-(5-cicloprop!I-1 H-pirazol-3-ilamino)-5-

(1-(4-fluorofenii)etilamino)benzamida (MØtodo 100, 3,95 g, 10 mmol) 

acetato do fonnamidina (2.2 g, 21 mmol) en EtOH (50 ml) so calentO a 

reflujo durance 36 horns. Luego de enfriar, Ia mezela de roacciOn Se tratO 

con solución de bicarbonato do  sodio saturado (30 ml) y EtOAc (80 ml). La 

capa orgÆnica Se separó, se lavo con salmuera (30 ml), y se secO sobre 

sulfato de sodio. El disolvente so retiró bajo prosión reducida y el residue se 

purificØ per cromatografla on columna (EtOAc-MeOH 30:1) para 

producir el compuesto del titulo come on solido blancuzco (0.45 g, 11%). 

’H NMR (400 MHz) 12.79 (s, IH), 9.00 (d, J = 2.8 Hz, IH), 8.42 (s, IN), 

7.67 (d, .J = 2.8 Hz, IN), 7.43 (m, 2H) 7.38 (d, J 2.0 Hz, I H), 7.09 (m, 

3H), 6.59 (d, J= 6.4 Hz, IM), 6.16 (d, J 1.6 Hz, IH), 4.54 (m, IH), 1.97 
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(m, IH), 1.43 (d, J 6.4 Hz, 311), 1.02 (m, 2H), 0.76 (m, 2H), MS: 

Calculado: 404; Hallado: [M-1H]’ 405. 

Ejemplo 46 

3-(5-Ciclonropil-IH-nirazol-3-il)-4.6-difluoro-N-US1-1-(4-fluorofcnifletil)-

3 H-benzo [dl imi dazol- 5 -amina 

(S)-N3-(5-Ciclopropil-lH-pirazol-3-il)-2,6-difluoro-N’-( I -(4-

fluorofenil)etiUbencen-1,3,4triamina (Metodo 101, 0.278 g 0.718 mmol) 

aceiato de formamidina (0.149 g, 1.44 mmol) en EtOH (10 ml) Se caiento a 

reflujo durante I hora. Se agregaron solución de bicarbonato de sodio 

saturado (5 ml) y EtOAc (IS ml). La capa orgØnica Se separó, Se lavo con 

sa!muera (3 ml) y se secO sobre sulfato de sodio. El disolvente Se retiró bajo 

preslOn reducida y ci residuo Sc purifica por cromatografla (Hex- EtOAc = 

1:1) pan producir el compuesto del titulo como on sOIido blancuzco (0.120 

g, 42%). ’H NMR (400 MHz) 12.83 (s, IH), 820 (s, [H), 7.36 (m, 2H), 

7.31 (d, J I 1.2 Hz, IH), 7.06 (t, J =8.8 Hz, 2H), 6.15 (s, IH), 5,15 (d, .1 

=10.4 Hz, IH), 4.67 (m, IH), 1.98 (m, 1H), 1.46 (d, J =6.8 Hz, 3H), 1.00 

(m, 2H), 0.76 (m, 211). MS: Calcu!ado: 397; Hallado: [M+H] 398. 

Ejemplo 47 

� 

im idazo 1-5 - ilaininoI-2-(4- fluorofeni I )etano I 

(R)-2-(4-Amino-3-(5-ciclopropil- I H-pirazo!-3-ilamino)-2,6-

difluorofenilamino)-2-(4-fluorofenil)etanol (Mºtodo 104, 0.230 g, 0.57 

mmol) y acetato de formamidina (0.119g. 1.14 mmol) en EtOR (10 ml) Se 

calentó a reflujo durante 1 hora. Se agregaron solución de bicarbonato de 

sodio saturado (5 ml) y EtOAc (15 ml). La capa orgAnica se separO, Se Iavó 

con salmuera (3 ml) y Se SCCÔ sobre sulfato de sodio. El disolvente Sc retire 

bajo presión reducida y e! residuo Se purificO por cromatografia (Hex-

EtOAc = II) para producir el compuesto del titulo como on solido 

blancuzco (0.070 g, 30%). ’H NtfR (400 MHz) 12.83 (s, IH), 8.20 (s, IH), 

7.34 (rn 3H), 7.07 (t, J =8.8 Hz, 2H), 6.14 (s, IH), 5.14 (d, J =9.6 Hz, IH), 
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4.97 (1,1 = 5.6 Hz, IH), 4.62 (m, IH), 3.64-3.74 (in, 2H), 1.97 (m, IH), 

.00 (m, 2H), 0.76 (in, 211). MS: Calculado: 413; Hallado: EM -f-H] ’414. 

Ejemplo 48 

I .3-Benzodioxol-5-ilmetil)-3-(5-Ciclopropil- IH-pirazol-3-il)-3H-

irnidazo{45-b]-pjrjdjn-5-amjna 

Una mezcla de 6-cloro-N-(5-ciclopropil- I H-pirazol-3-iI)-3-

nitropiridin-2-amina (Mtodo 77, 70 mg, 0.25 mmol), piperonilarnina (54 

mg, 0.36 rnmol), NaHCO3 saturado (0.5 ml), y 1,4-dioxano anhidro (0.5 ml) 

se calentO a 100 °C durante 3 horns. La reacción se dejo enfriar a 

temperatura de Ia sala, y los disolventes se evaporaron on on Genevac, El 
� residue resultante se trato con polvo de zinc (195 mg, 2,98 unroll, Æcido 

fOrmico (140 RL, 3.71 mmol). y 1,4-dioxano (0.5 ml), y Ia mezcla resultante 

se volviO a calentar a 100 °C. Luego de 4 horas de calentar, a reacciOn se 

dejó enfriar y los componentes volÆtiles se evaporaron usando in Genevac. 

La mezcla de reacciOn concentrada Se tram con MeOH (I ml), 0CM (I ml), 

y Na,CO (125 mg). Esta mezcla se dejo agitar a temperatura de Ia sala 

durante 45 minutes, punto en el coal Is mezcla completa se cargo en la parte 

superior de one columna corta de gel de silice (-3 cm longitud x 1.5 cm 

diÆmetro). La columna se enjuagO con MeOH (-15 ml), y el eluyente Se 

concentrO en an Genevac. El compuesto del tItulo se obtuvo a partir del 

residue medjante cristalizacion de CE-ICI3MeOH (7.2 mg). l[ NMR (400 

MHz) 0.65 - 0.76 (m, 2 H), 0.99 (rn 2 H), 1.96 (m, I H), 4.41 (m, 2 H), 

5.94 (s, 2 H), 6.45 (s, I H), 6.52 (rn I H), 6.75 (rn, I H), 6.83 (m, I H), 6.92 

(m, I H), 7.35 (m, I H), 7.71 (m, 2 H), 8.27 is, I H), 12.60 (s, I H). MS: 

Calculado: 374; Hallado: [MtH] 375. 

Ejeniplos 49-54 

Siguiendo on procedimiento similar a Ejemplo 48, Se sintetizaron Ins 

siguientes compuestos a partir de una piridina apropiada. 
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Ej. Compueslo NMRIMS SM 

(Material 

de Partida) 

49 3 -(5-Ciclopropil-IH- ’H NMR (400 MHz) 0.61 -0.71 (in, 211) Matodo 77 

pirazol-3-il)-N-[3- 0.96 (rn 2 H) 1.91 (m, I H) 4.61 (In, 2 H) 

(trifluorometil) bench]- 6.32 (s, I H) 6.57 (m. III) 7.49 - 7.60 (m, 

3H-mmuijazo[4,5- 2 H) 7.67 (m, I H) 7.71 (rn, I H) 7,76 (rn 

h]piridin-5-mina I Fl) 8.28 (s, I H) 12,59 (S. I Fl), MS: 

Calculado: 398; HallanJo: [M+H] 399. 

50 3-(5-Ciclopropil-IH-’H NMR (400 MHz) 0.65 (n, 2 H) 0.94- Metodo 77 

pirazol-3-il)-N-(3,4- 1.04 (rn, 2 H) 1.92 (rn, I H) 4.48 (rn, 2 H) 

difluorobencil)-311- 6.29 (s. I H) 6.55 (m, I H) 7.19 (m, I U) 

irnidazo[4,5-1,]pjrjdjri-5- 7.33 - 7.40 (ti, I H) 7.46 (an, I Ii) 7.75 

arnina (m. I H) 8.27 (5, I H) 12.60 (s, I H), MS: 

Calcularlo: 366; Hallado: [M+Fl] 367. 

SI 3-(5-Ciclopropil-IH-’H NMR (400 MHz) 0.75 (rn 2 H) 0.92 MØtod(  77 

pirazcd-3-iI)-N-((IS)-l- (rn 3 H) 1.06 (rn. 2 H) 1.72 (m, I 14)1.84 

fenilpropil)-3H- (m. I H) 1 .92 -2,03 (rn I H) 4.74 (in, I 

irnidazo[4,5-b]pirjdjn-5 I-I) 6.34 (5, I H) 6.58 (m, I H) 7.18 (m, 2 

-arnina H) 7.24-7.33 (m, 3 H) 7.34 -7.41 (ni, 12 

H) 7.69 (ni I H) 8.24 (s, I H), 12.60 (S. 

Il-I). MS: Calculado: 358; Hallado: 

M+H] 359. 

52 3-(5-Ciclopropil-IH-’H NMR (400 MHz) 0.61 -0.69 (m. 2 Fl) Metodo 77 

pirazo1-3-I()-N-[2-(IH- 0.84 -0.94 (rn 2 H) 1.90 (in. I H) 3.00 

indo1-3-iI)etiI]-3H- (an, 2 H) 3.60 is, 2 H) 6.4 (rn, I H) 6.64 

irnidazo[4.5-b]piridin-5- (5, I H) 6.94 (m, I H) 7,05 (rn, I H) 7.18 

amina (5,1 H) 7.33 (m, I H) 7.53 (rn, I H) 7.71 

(m, I H) 8,22 s, I H) 10.82 (s, I H) 12.60 

(5, I H), MS: Calculado: 383; Hallado: 

384. 

53 3-(5-Ciclopropil-I11- ’H NMR (400 MHz) 0,73 (rn, 2 Fl) 0,92 - Metodo 77 

pirazo1-3-il)-N-(2- 1.02 (rn 2 H) 1.97 (rn I H) 3.02-3.11 

piridin-2-iletil)-311- (rn 2 H) 3,62 -3,72 (m, 2 Fl) 6.47 (m, I 

iinidazo[4,5-b]piridin-5- H) 6.70 is, I H) 6.94 -7.03 (m, I H) 7.22 

arnina (m, I H) 7,29 (m, 1 H) 7.67 -7.77 (an, 2 
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"as., Ej. Compuesto NMR/MS 

(Material 

de Partida) 

H) 8.31 (5, 111)8.53 (rn I H) 12.64 (S. I 

H). MS: CacuIado: 345; HaIlwJo 

[M#H] 346. 

54 2-{(3-(5-Cjcjopropil- ’H NMR (400 MHz) 0.77 (m, 2 H) 0.94 Metodo 77 

I11-pirazol-3-iI)-311- (4, J6.8 Hz, 3411)1.03 (m, 2 H) 1.98- 

imidazo[4,,5-b]piridin-5- 2,09 an, I H) 4.20 (m, I H) 4,89 - 4.99 

I]amirio}-1-fenilpropan- an, I H) 5.30 (m. I H) 6,57 an, I H) 6.62 

-0’ (5, I H) 6.77 an, I H) 7.21 (m, 2 H) 7,33 

On, 2 H) 7,38 - 7,47 fm, I H) 732 (m, I 

H) 8.25 (5, I H) 12.69 (s, I H). MS: 

Calculado: 374; Hallado: [M+Hf 375. I 

Preparaciôn de niateriales de partition 

MØtodo I 

(R)-2-[4-(5-Cjclopropil-1 H_pirazol-3-ilamino)-6-metil-5-nitropirimidin-2- 

lam i nol -2- (4- fluorofenifletanol 

Una solucion de 2..cloro-N-(5-ciclopropil- I H-pirazol-3-il)-6-metil-5- 

nitropirimidin-4-amina (MØtodo 75; 1.0 g, 3.4 mmol), OIEA (057 g, 4.4 

� mmol), y (R)-2-amino-2-(4-fluorofenil)etanol (0.58 g, 3.7 mmol) an ii- - 

BuOH (IS ml) se calento a 60 °C durante 2 hora& La reacciOn se enfrió 

entonces a 25 °C, se concentró, y Se tram con hexano. El sAlido resultante 

Se recoglØ par filtración pam producir el compuesto del titulo (1.3 g, 93%). 

MS: Calculado: 413; Hallado: [M-}-Hf 414, 

Mitodo S 2-7 

Siguiendo un procedimiento similar a Mdtodo I, Se sintetizaron los 

siguientes compuestos a partir de 2-cloro-N-(5-ciclopropil- I H-pirazol-3-iI)- 

5-nitropirimidin-4-amina (Mdtodo 76) 0 2-cloro-N-(5-isopropoxi-1 H-

pirazol-3-il)-5-nitropirimidin-4-amina (Metodo 87) y a aniina apropiada. 
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[I 

Met. Producto NMR/MS Atnina 

2 N4-(5-Ciclopropil-I H- 062 (m. 2H), 0.95 (m. 2H), 149 (m RI S)-1-(4-

pirozol-3-iI)-N1-[(ls)- 3H), 190 (m. I H), 5.12 (in, I H), fluorofenil)etil] 

l-(4-Iluorofenil) etil]- 6.13 (S 111)7.15 (m, 2H), 7.37 (m, ap,lina 

5-nilropirimidin-2,4- 2H), 8.97 (5, IH), 10.40 (5, IH). 

diamina MS: Calculado: 383; Hallado: 

[M+H)  384,17 

3 (2R)-2-({4-[(5- 0.68 (m, 21]), 0,98 (m, 2H), 1.93 (m (2R)-2 -amino-2-(4’ 

Ciclopropil-IH- 3H). 3.67 (rn 20), 5.02 (in, I H), fluorofenil)etanol 

pirazo1-3-il)amino]-5 
- 6.20 (5, IH), 7,19 (rn, 211), 7.37 (m, 

nitropirimidin-2-iI) 2H), 8.97 (s, IH), 10.40 (s, IH), 

arnino)-2-(4- 1236 (br S. III). MS: Calculado: 

fluorofenil)etanol 399; Hallado: [M4-H] 400,20 

4 N’-(5-Ciclopropil-lF1- 0,68 (m, 214), 0,80 (m, 2H), 1.75 (rn (4-fitioro 

pirazol-341)-N2-(4- 31I), 4.51 (iii, 2K), 6,05 (5, lEE), benciflamina 

fluorobencil)-5- 7.09 (m, 2H), 7,30 (m, 2H), 8,97 (s. 

nit’opirimidin-2,4- I H), 10,40 (s, III), MS: Calculado: 

diamina 369; Hallado: [M+H]t 370.16 

5 N1-(5-Ciclopropil-J H- 0,63 (m, 2H), 0.95 (m, 2H), 1,49 (m ((IR)-1-(4-

pirazoI-3-il)-N2-lR)- 311). 1.90 (m, IH), 5,11 (in, Ill), fluorolenil) 

I-(4-fiuorofeni1)etil]- 6.14 (5, H) 7,1.5 (m, 2H), 7,37 (rn, etil]amina 

5-nitropirimidin-2,4- 2H), 8,97 (s, IH), 10.40 (5, IH). 

diamina MS: Calculado: 383; Kaflado: 

[M+H] 384,23 

6 (R)-2-(4-Fluorofenil)- MS: Calculado: 373; FialIado: (R)-2-amino-2-(4-

2-(4-(5-metil-iH- M+H] 374 fluorol’eniI)etano 

pirazol-3-ilamirio)-5-

nitropirirnidi n-2-

ilarnino)etano I 

7 (S) -N -O-(4- (400 MHz) 12.23,11,99 
y 

11.69 (5, (-1 (4-fluoro-

Fluomfcntfje(if)-N4-(5 I H), 10.52j0.48 y 10.37 (s, Hi), thI)-ethamina 

isopropoxi-IH-pirazol. 9.15 
y 

9.97 (d, J 7.2 Hz, I H), 8.99 

3-il)-5-nitropirimidin- (5, IH), 7.45-731 (rn 2H), 7.20-

2,4-diarnina 7,08 (rn, 2H), 5.99, 5.85 
y 

5.77 (5, 

IH), 5,28, 5.18 
y 

5.08 (m, I H), 4.70 

4,63 
y 

4,32 (rn IH), 1.50 (d, J= 6.3 
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10 ANEXOS L1 

Compmbanle de paQo deja a2 de presentaciOn deja solicitud. $482000 
DocLimento quo acredita Ia exitencia y represenladon legal cuar1do el olicitsnte we persona 

Z Podems, sJ friars eJ Caso. Fotocopia auter,ticada 
Documento de cosion del inventor al soli(arite a a sJ causante. 

D 
Copia de la soIiotu intemacbnal. Resumen, desorin, reivindicacines, dibu}os) 

Traduccion dale solioitud intemeonaI al castellano. (ResLimen, descripciOn, reivindictiones, dibuØ) 

U Copia del examen prelimiriar efectijado per Ia ’PEA 

O TraduccLon del examen preliminar eteotuado p01 aPEA. 

De ser el caso, cope del conualo ie accaso. 

0� ser el caw clocumento quo acredite Is Ilcenda a auIorizacn do use do conocirnientos Iradicianales do las 
comunidades inhigenas. 

U Us ser el caw cedudcato de deposito del rnatedal biologLec. 

U 
De ser el caso, infom,aciôn sobre otas solicitudes do patento o titubs obtendcas an el extrarflro par el mismo 
&uro sucausanfe, rescSadaspardao ’iten naciOndeesIawlthud. 
Otos: Extracto pam Publicacion y Tadeta de Archivo Teniªoo 

Tta do Pro*taiios 
Documentos POT 

11 flGURA CARACTERIST leA: 

12 Solicito la conceiOn do la patonte, 

NOMBRE: JUNI PABLO CADENA SARMIENTO 

IIRIIA / �/4 
Z CC. 80.41t.337 de Usw*n TP 67492 del C.S.J. 

IJnslwodones pera la presentaoion do los anexos, vol reverse de esta pàgina. 

2-
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PAM SO PPEPAR4CION I COMPOSjCDNES ARMACUICAS DUE LOS COMPRENDEM 

(55) Psungry La preante nnsnGndo, e vdtetn comçue$tcs do pir&o(, 0 SOS .50)0.s tarni eulicanienla aceplabes, que P03060 
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U Pt R I NT E ND N C IA $OLICLTUD DE PATIENTS DE INVENCION PICT  

(1) No  de soIicisd: (51) mt Cl: 

(22) Fedia de soliCitud: 12-03-2007 (71) Solicltante (s): ASTZNECA AS 
(30) Prioridad (31) No  Priondad (32) Fecha (33) Pis 

601 16-02-200S 
us 

(72) invef*es): Miche LAM&, Peter MDHR, a, 
601742, 136 01-12-2005 US WANG Too WANG Uingwei Vu, 

(74) AQepte; JUAN PABLO CADENA SARMIENTO 
(8) (&51 Fecha kyb &e I?acional: *09-2007 (87) PuboaoiOn internthoflal 
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PCT Fedia: 24-08-2006 
Fecha do presentacior, de Is solidiud: 15-02-2006 P pobLicaciop: WO 2006/087530 Al 
No-_do_solioihjd:PCTIGB2006/00051 3  

DERIVADOS DEE PIRAZOL OTILES EN EL TTAMIENTO V PREVENCION DE NEOPLASIAS MALIGNAS 
54 Ti I°  - PROCESS PARk SU PRFPAClON V COMPOSICIONES FARMACEUTICAS QUE LOS COMPRENDEt4 

(55) Resuinen: 

La presente invenciOn Ce ref’ere compuestos de pirazol, 0 suS sales faffnaoeutioamnte aceplables, quo poseen aoIivad 

inhibidora de cinaas Trk y, an consecuencia, son tiIes per su actMdad anh-proliferaoion yao pro-apoptôtioa flal como anti -

I neoplsica( y an niØtodos de fraam’Łnio SI cuetpo huciranc a antroal, La basonden Sc rerrere iguawnenJs a p,oeSos pan Is 

- fabrioi6n de dichos cornpueslos de pirazcI a sus sales famieuticamente acptables, a composiciones famlacEulicas quo 

es contienen y a su erpleo en In fabdcacion do medicamentos para utiIados an In prolucciSn de on efecto anti- - 

prolitereclSn Go pro-apoptOtico en animas de sarigre caliente, tales conlo el hombre, 

r 



- 

(19) Wand 
Inetnalio,nal Burem, 

W) Jnwrnaflonal PuIi&atioa Dale (Ic) Iwmatizeil Pbinon Ni,’ober 

24 August 2006 (24.0&2006) WO WO 2006/087530 At - 
(SI) InlrooIlonis] flthnt Clas4ficotlon 

& U Ros(on 35 Gnlehoose Drne, Wnl!nsn_ MannadUcncIc 
CO7D £3m4 (2(540) .46/P 35180 (20)6.01) 0245 J (US). VU, pII,reI (CNIIJS r; A Lra2ccn 
46/K 3//4/55 (6.0E) U 01,10, 35 (3auou Ann’ , Withnm. ssflnnsmns 

0245] (US). 
3’ I nten,s lionS A pIIntloo Nincihn: 

pçric2000005j3 74) Agnt: GLOBAL lNitLLCCTULPROl’EWI’V; As-- 
l!52c],cca AS � S 1583 ,Sbc,t5ljc (SU). 

(2) Iownnalional ° 
II Fcnay 2O0 (15.02.2006) 63) outhitLIes ornr,ise id;nutS. io ney 

,-k7;d of o!.�nththtC)t AT,  AG, Al. AM, 

) 

F1llngLs]guage: English AU. AZ BflIifl. BC), BR. SW, BY, I%z, CA, IN 1, CA. 
CC, Cit. ç5KZ. Dr. 3K, 1DM, D7., LC, EL,  CO. rs, F, 

(26) PublianlIon Lnpsgen En5Jih 

,_ 

? 

OR,9Y01t 014 (131. Hg, Nil. I)). (I., IN, IS. AR Kr, 
KM KN KU a KZn (SC, LK. IR. IS, 2.11), LV, 

LV. MA. SID, Ann, MK. PAN. MW. V(, MZ, NA, NO, NI. 
30) PrIority 

/ NC), NI. OM, ?G. PM. PL, Pr, RU, rn3. $C, SD. St, IN, 
C0653$75 X6?sbmaS (35.02.2(5)5) US 
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5K. SL SM, Sy, ’Ci TM TN �IN fl 17, JA, NO, IN, 
6M41,130 I r Br24ms (01.12.20)5) US 
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’/N, YtI,7,A.7.M.ASS 

/ 

71) Applicius (/3d/ d ,n4MdSwLs .cepi MG. 05) AS- nntä stna (Is OrI,eia t*rMd f ,,y 
7aszNEcA AB rsrIsI]l; S-IS’ 5 S&iljs (Se). 

/ kftnd of ,qimndp,otecIiofl naiIobI4 AKIPO (OW CE. 
GM, AN  IS. MW, W. NA. 40. a, SZ, ’12, tIC, fli, 

(78) Apyflcsut (Jar MG oIy)c ASTKAZE1CA UK tIM- ZW). Sunasinu (AM AZ.BtKG, a. Ml)  IN. IS, I’M), 
ITFI) IGBII1D1; SStoroUnc.LSaaenIus Lo, - EOPSAT, 05, 80, CM. LX CZ, DE. UK. U ES, F!. 
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(’71) I.neators; wad 
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CHEMICAL COMPOUNDS 

Field of the invention 

The present invention relates to novel pyrazole derivatives, their pliarmaceutical 

corupsrttorisown mnttc4sofwee. In aditio,, the present tomorrow relates to Therapeutic 

methods for the fteatment and prevention of cancers and to the use of these pyrazole 

derivatives in the manufacture ofmedicoments for use in the treatment and prevention of 

cancers. 

Sacknand or the invention 

- Receptor tyrosine kinases (RTKs) are a sub-thmily of protein kineses that play a 

critical role in veil signalling and are involved in a variety of cancer related processes 

including cell prolifention, survival, angiogenesis and metastasis. Currently up to 100 

different RTK’s including tropomyosin-related kinases (Trk’s) have been identified. 

Trk’s are the With atrmity receptors activated by a group of soluble growth thctors 

called neurotrophins (41). The Trk receptor family has three members - TrkA, TrkB and 

Trk(C. Among the Ni’s there are (i) nerve growth factor 040F) which activates Trick, (ii) 

brain-derived grot factor (BDNF) and NT-415 which activate TrkE and (iii) NT3 which 

activates TrkC. Each Trk receptor contains an extra-cellular domain (ligand biradmigh a 

zags-membrane region and an intra-cellular domain (including kinaso domain). Upon binding 

of the ligand, the kinase catalyzes auto-phosphorylation and triggers downstream signal 

transduction pathways. 

Ttk’s at widely expressed in nurona) tissue during its development where Trk’s are 

critical for the maintenance end survival of these cells. A post-embryonic role for the 

Trk’neurotrophin axis (or pathway), however, remains in question. There are reports showing 

that Trk’s play important role in both development and Function of me nervous system 

(Patapoutian, A. et a! Cunent Opinion in NeurobIology, 2001, II, 272-2S0). 

In the past decade, a considerable number of literature documentations linking Trk 

signalling with cancer have published. For example, while Trics are expressed at low levels 

outside the nervous system in the adult Trk expression is increased in late stage prostate 

concern. Both normal prostate tissue an4 andmilbar dependent prostate tunours express low 

levels of Trk A and undetectable levels of Trk B and C. However, all isoforms of Trk 

receptors as well as their cognate Iigands are up-regulated in late stage, androgen-

independent prostate cancer. There is additional evidence that these late stage prostate cancer 
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cells become dependent on the Trk’neuroophjn axis for their survival. Therefore, Trk 

inhibitors may yield a class of apoptosis-inducing agents specific for aridrogen- independent 
prostate cancer (cveerasth,a A. T. at at The Prostate, 2000,45,140,M), 

Furthermore, very recent literature also shows that over -expression, activation 

amplification and/or mutation of Tilt’s are associated with secretory breast carcinoma (Cancer 

Cell, 2002, 2, 367-376), colorectal cancer (Bardelli it al Science, 2003, 300, 949-949) and 

ovarian cancer (Davidson, B. at al Clinical Cancer Research, 2003, 9, 2248-2259), 

There are a few reports of selective Trk tyrosine kinase inhibitors. Cephaton described 

CEP-751, CEP-701 (George, D. of al Cancer Research, 1999, 59, 2395-2341) arid other 
10 iridolocarbazole analogues (WOO]] 4380) as Trk inhibitors. It Was shost that CEP-701 

and/or CEPI5 I, when combined veto surgically or chemically induced androgen ablation, 

offered better efficacy compared with nonoaj,erapy alone. OlaxosmithKline disclosed 
certain oxindole compounds as Trk A inhibitors in W00220479 and W002205 IS. Recently, 

Japan Tobacco reported pyrazolyl condensed cyclic compounds as Tric inhibitors 

IS (JP2003231687A). 

In addition to the above, Vortex Pharmaceuticals have described pyrazole compounds 
as inhibitorsofosKs, Aurora, etc. in W00250065 W00262789,W003027111 and 
W0200437814; and Astrazenecahave reported pyra2ole compounds as inhibitors against 
IGF-] receptor kinase (W00348133). 

20 Summary of the invebtiou 

In accordance ands the present invention, the applicants have hereby discovered novel 
. pynxele compounds, or pharmacoutksljy acceptable salts therwf, which possess Trk ldnase 

inhibitory acthty and are accordingly usefid for their anti-proliferation and/or proapoptotic 

(such as anti -cancer) activity and in methods of treatment of the human or animal body. The 
25 invention also relates to processes for the manufacture of said pyrazole compounds, or 

Pharmaceutically acceptable salts thereof, to pharmaceutical compositions containing them 
and to thcir use in the manufacture of medicainents for use in the production of an 

anti-proliferation and/or proapoptotic effect in warm-blooded animals such as man. 

Also in accordance with the present invention the applicants provide methods of wing 
30 such pyrazole compounds, or phanuaceutically acceptable salts thereof, in the Ireatinent of 

cancer. 

The properties of the compounds claimed in this invention are expected to be of yet ue 
in the treatment of disease states associated with cell prolifrution such as cancers (solid 
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tumors and leukemia), fibroproliferative and diffirrentiative disorders, psoriasis, rheumatoid 

arthritis, Kaposi’s sarcoma, haemangioma, acute and chronic nepiropathies, atheroina, 

atherosclercis arterial resfenosis, auloimmune diseases, acute and chronic inflammation, 

bone diseases arid ocular diseases with retinal vessel proliferation. 

S Furthermore, the compomids or pharmaceutically acceptable salts thereof, of the 

invention are expected to be of value in the treathierit or prophylaxis of cancers selected from 

congenital fibrosarconm, mesoblastic nephroma, mesothelioma, acute myeloblastic leukemia, 

atute [yraphocytic leukemia, mtipLt meoma, mt%anom% otsophagea) cancer, mycloma, 

hepatocellular, pancreatic, cervical cancer, E.ings sercom, nearoblastoma. Kaposis 

10 sarcoma, ovarian cancer, breast cancer including secretory breast cancer, colorect& cancer, 

prostate cancer including hormone refractory prostate cancer, bladder cancer, melanoma, lung 

cancer - non small cell lung cancer (NSCLC), and small cell lung cancer (SCLC), gasic 

cancer, head and neck cancer, renal cancer, lyniphonia, thyroid cancer including papillary 

thyroid cancer, mesothelioma and leukaemia, particularly ovarian cancer, breast cancer, 

IS colorectal cancer, prostate cancer and lung cancer NSCLC and SCJC; more particularly 

prostate cancer; and more particularly hormone refractory prostate cancer. 

Detailed descrintioi, of the invention 

Accordingly, the present invention provides a compound of formula (I): 

NX’ 

RH(N 

K 

20 (I) 

wherein: 

R’ and R2 are independently selected from hydrogen, halo, nifro, cyano, hydroxy, 

trifluoromethoxy, amino, =boxy, carbamoyl, mercapto, sulphamoyl, Ci.oallql, C2salkenyl, 

CMalkynyl, Ct.alkoxy, Ctealkanoyl, Ci.aalkanoyloxy, N-(Ci.allcyl)amino, 

25 NN-(C]6allqrl)aamino, Ci-salkanoylamino, N-(Ci.alkyl)carbamoyl, 
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MN-(Csal)caabamoyl, Ci.6a1kylS(0) wherein a is   to 2, Ci.ealkoxycarbonyl, 

N-(Ctalkyl)sulphanoyl N,N-(Cpaalkyl)2sulphamoyl, C1.5alkylsulphonylamino, carbocyclyf 

or heleroc oyJ wherein ) add R2 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 optionally snbstitiated by a group sMected from R; 

X’, Xand Xs me Thdependeni1y N- ercR’°-; 

R3 and K’° are independently selected from hydrogen, halo, nitro, cyano, hydroxy, 

trifluoromeilioxy, amino, carboxy, carbamoyl, mercapto, suiphamoyl, CLaIkyt, C25alkenyl, 

C2salkynyl, Ci.salkoxy. CI6alkanoy, Ct.sakanoyioxy, NC(C&ky)smino, 

� 10 AN-(Ci.salkyl)2amjno, Cisalkanoylamino, N-(Ci0kyl)oarbamoyl, 

NN-(C14aikyl)2carbamoyl, CpalkylS(0)wherein a isO to 2, Cj.6alkoxycarbonyl, 

c(C,.lkyd)sulphamoyj XN-(Ci4kyI)2stdphamoy1 C1.5aJkylsulp1,onynmino, 

oarbooyclyl-R’’- or heterocyclyl-R’2-; wherein R3 and gLO independently of each other may be 

optionally substituted on carbon by one or more pL3; and wherein if said heterocyclyl contains 

15 an -NH- moiety that nitrogen may be optionally substitutcd by a group selected from R14 

R4 is hydrogen or optionally substituted C1.6alkyl; wherein said optional substituents 

are selected from one or mot 

R5 and R5 are independently eieoted mom hydn,gen, halo, now, oyano, h’draxy. 

tæfluoromethoxy, amino, coiboay, cosbamoyl, mereapto, sulphamoyl, Cisaikyl, Ccalkenyl, 
20 Calkynyl, CLSIkOXy, Ctaalkanoyl, C14alkanoylox7, N-(Ci.1t)amino, 

NN-(Ci.saiyU2amino, Cj.alkanoyfanuno. N-(Cisa&yf)carbamo1, 
� NN-(CIalkyI)2oarbamoyl CieflcylS(0), wherein ale 0th 2, Ci.alko]qoarbonyl 

N-(C,.saikyl)sulplia,noyl N,N.(Ci4kyl)sulphamoyl, C1alI,lsulphonylamino, carbocyclyl 

or heterocyclyl; wherein R’ and Rt independently ofeaoh other may be optionally substituted 

25 on carbon by one or more R’t; and wherein if and heterocyclyl contains an -NH- moiety that 

nitrogen may be optionally substituted by a group selected from RI’; 

.4 is a direct bend or Cuaallqlene: wherein said C12a(kylene may be optionally 

substituted by one or more RL* 

Mug C is carbocyclyl or heterocyclyl; wherein if said heterocyclyl contains an -NH-

30 moiety that nitrogen may, be optionally substituted by a group selected from R; 

R, is selected from halo, nitro, oyano, hydroxy, tritluoromethoxy, amino, carboxy, 

carbanioyl, mercapto, sulphanioyl, C,ballql, Ccsalkenyl, Czsalkynyl. C,-tallcoxy, 
Cialkanoyl, Cialkaaoyloxy, N-{Ci.salkyamino, N,N-(Ci6aikyl)2amino, 
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Ci6a!kar,oylamino, N-(Ci.alkyl)carbamoyl, N,N-(Cj.saJkyI)2carbamoyj, Cj.saIkyIS(0), 

wherein a is 0 to 2, Ct.alkoxycarbonyl, N-(CI6alkysuIphamoyl, 

NN-(Ci6alkyl)2sulphamoyl, Ci.aalicylsulpljonylamjno, carbocyctyl or heterocyclyl; wherein 

may be optionally substituted on carbon by one or more R1; and wherein if said 

tedMaeYblYl contthis an -NH- moiety that nftrogen may be optionally substitrned by a group 

selected from R21; 

is 0, I, 2 or 3; wherein the values of R’ may be the same or different; 
j!, 

R’31 R, R’6. W5 and R20 and are indepenclerifly selected from halo, intro, cyano, 

hydroxy, trifluorometlioxy, amino, carboxy, carbamoyl, mercapto, siilphamoyl, c(4aIlcyL 

to C26alkenyL, C,talIcynfi, Cialko’, Cigaikanoyt, Ct6alkanoyloxy, \L(C,.talkv2)amrio, 

NN-(CLoalkyl)zamjno, C16alkanoylamjno, N(C,alkyI)carbamoyl, 

N.(Cicallql)2carbamoyl, CL 6akylS(0)a wherein a is 0 to 2, C1.6alkoxycarbonyl, 

N-(C).oa)kyDsUphamoy AN-(Ciallcil)2suJphamoyl Cj.oalkylsulphotyIamino, 

carbocyolyI-R’- or heterooyclyl-R23-; wherein R!i, R13, R, RL6, R and R2° independently of 

IS each other may be optionally substituted on carbon by one or more R24; and wherein ifsaid 

heterocyclyl contains an -Na. moiety, that nitrogen may be optionally substituted by a group 

selected from K25; 

fl’ E’4 R’7.R’9, R2’ and R25 areindependent!y selected from Cjal1ei, Calkanoy!, 

Ci.talblsulphonyl, Ciaikoxycarbonyl, carbamoyl N(Cj.iallqI)carbnoyl, 

20 N,N-(CieatIl)carbamoyl, benz)!, benzyloxycaitonyl, henroyl and phenylsutphony; wherein 

B.°, R14, R", R19, R21 and R25 independently of each other may be optionally substituted on 

carbon by on or more R3; 

R’ and 0 are in&rcndenty selected from halo  Arm, cyano, hydroxy, 

ttifluorcmethoxy, amino, carboxy, oarbonioyl mercapto, suiphemoyl. Ci&alk’I, Cztalkenyl, 

25 C24alkyny!, Ctalkoxy, Ciajkanoyl, Cialkanoy!oxy, N-(Ct4alld)atnino, 

AN-(C,alky!)amino, C,.alkanoylamino, N-(Cioalkycarbamoy!, 

AN-(Cisa!kyl),carban,oy! Ci.allcylS(0)5 wherein a is 0 to 2, Ci.6alkoxycarbonyl, 

N-(CcaalkylIsulp1rnmoyl, Nt(Ci4alk,)uphamoy), Cda1ky)su1pbon)Jwnino, oarbocyiyJ 

or heterocyclyl; wherein R’ and R26 independently ofoach other may be optionally 

O substituted on carbon by one or more I&27; and wherein if said heterocycly) contains an -NH-

moiety that nitrogen may be optionally substituted by a group selected from K’6; 
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N" fl’3, R and N’ are indspeandsulb  selected from a direct bond, -0-, -N(R25-

C(0)-, -N(R’5C(0)-, -C(0)N(R’’), 8(°)r, -S02N(R") or -N(R’5802-; wherein R2. R’°, 

R", Was and We are independently selected front hydrogen or CL43IkYI and $ is 0-2; 

0 is selected from halo, nitro, cyano, hydroxy, tritluoromethoxy, frifluoromethyl, 

5 amino, carboxy, carbantoyl, mercapto, su]phamoyl methyl, ethyl, methoxy, ethoxy, acetyl, 

acetoxy, methylamino, ethylomino, dimethylaniino, diethylamino, N-mel-N-ethylamino, 

acetylaniino, Ncmethylcarbarrioyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl. 

cN-dIethycarbamoyl, N-methyi-1V-ethykarbamoy, nethyithio, ethykhio, methyLsulphixiy, 

ethylsuiphinyl mesylethylsulphonyl, methoxycaxboiyl, ethoxycarbonyl, 

10 N-methylsulphnnoyl. N’ethylsulph moyl,N,N-diniethylsulphamoyl, N,N-diethylsulphamoyl 

or N-methyl-N-ethylsulpha,noyl; and 

R is selected from Ci.oa&yl, Ciealkanoyl C,oalltylsulphonyl, CL.aIICOXYOarbOnYI, 

carbamoyL N-(Creallcyl)oarbamoy), JV14Ci4aflcyJ)oarbamoyl, en2yl, benzyaxycarbonyI, 

benzo$ and ftenylsulphon)4; 

IS era pharmaceutically acceptable salt thereof 

Particular values oftbe variable groups contained in formula (I) are as follows Such 

values may be used, where approprliite, vvith any oldie definitions, claims or embodiments 

defined hereinbefore or hereinafter. 

R is selected from CL.oalkyl. C]-6alkoxy and carbocyclyl. 

20 R’S; selected from methyl, isopropoxy and cyclopropyl. 
R2 is hydroget 

R’ and R1 are independently selected from hydrogen, C1allcyl, C]slkoxy and 

carbocyclyl. 

R’ and t’ are independently selected from hydrogtn, methyl, isOpropoxy and 

25 c’oJopropy]. 

X1 is CR’ and X2 and are independently selected from -N. 

K2 and K2 are independently selected from "C&°- and X’s -fr. 

X’ and X3 are inôspot4ently  selected from CR10- end X2 is -N, 

X, 32 and X3 are independently selected from CR’°. 

30 X1, X3 arid X3 are selected from -Na, 

It’ is selected from hydrogen cyano. carbamoyl, Ci.ealkyl and Ci.6alkoxyosrbonyl; 

wherehi R3 maybe optimally substiwted on carbon by-one armors R"; 

R’3 is hydroxy. 
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It3 is selected from hydrogen, cyano, carbamoyl, methyl and methoxycarbonyl; 

wherein R1 may be optionally substituted on carbon by one or more 

It’3 is hydroxy. 

R3 is selected from hydrogen and Cl.ealkyl wherein R3 may be optionally substituted 

5 on carbon by one or more It"; wherein: 

R13 is hydroxy. 

R3 is selected from hydrogen, cyano, carbamoyl, methyl, hydroxynethyl and 

rnethoxycarbonyl. 

It3 is selected from hydrogen, methyl and hydroxymethyl. 

10 R8 and R’° ale independently selected from hydrogen, halo, cyarro, carbainoyl, 

Ciaibl and Cjallcoxycarbonyl; wherein It3 and R’° independently of each other may he 

Optionally substitged on carbon by one or more R’3; 

R’3 is selected from hydroxy, amino and C,.jalkanoylamino, 

R3 and R’0 am indeendenely selected ffoxn hydmg’rn, foam, ehloro, oyano, 

15 carba,noyl, methyl and ethcixycarbonyl; wherein R3 and R1° independently of meth other may 

be optionally substituted on carbon by one or more It"; 

R’3 is selected from hydivq’, amino and acedaniino. 

R3 and R’°  an independently selected fron hydrogen, Into, cyano, carbamoyl, 

Cisalkyl and C1.5alkoxycarbonyl; wherein It3 and It1° independently of each other may be 
20 optionally substituted on carbon by one or more It’3; wherein: 

Rs is hydroxy. 

SR3
 and gLU are independently selected from hydrogen, tluoro, chime, cyano, 

carbamoyl, methyl, aminomethyl, acety!aminomethyl, hydroxymethyl and ethoxycarbonyl. 

R3 and It’° are independently selected from hydrogen, facto, chloro, cystic, 

25 carbamoyl, methyl hydroxymethyl and ethoxycarbonyL 

It’° is selected from hydrogen, halo, cyano carbamoyl and C,6alkyl; wherein It’° may 

be optionally substituted on carbon by one or more 

R’3 is selected from amino and Citalkanoylamino, 

R’° is selected from hydrogen, from, chioro, cyano, carbamoyl and methyl; wherein 

90 KJO MY be optionally SU&SILmtCd on carbon by one Ormom 

R’3 is selected from amino and acetylamino. 

It’° is selected from hydrogen, halo, cyano, carbomoyl and C,.5aikoxycaibor)yl, 
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R’° is selected from hydrogen, fluoro, chioro, cyano, carbamoyl, methyl aminometthyl 

and 4ceIlaminomcthyl. 

R is selected from hydrogen, thioro, chioro, cyano, carbamoyl and ethoxycarbonyl. 

R4 is hydrogen. 

R4 is optionally substituted Cc.�albl; wherein said optional substituents are selected 

from one or morn 

Wand W are independently selected from hydrogen or et.oaIkyI; wherein R5 and 1(6 

independently of each other may be optionally substituted on carbon by one or more Roi 

wherein: 

10 RL6ishydroxy. 

SR5 and J(5 are independently selected from hydrogen methyI ethyl or hydroxymethyl. 

R5 and Rt are indepexdently selected from hydrogen, methyl or hydroxymethyl. 

It5 is selected from hydrogen, methyl ethyl or hydroxymethyl. 

R5 is selected from hydrogen n]ethy I or ],ydsoxymethyl. 

IS K6 is selected from hydrogen or bydroxymethyl. 

Ro is hydrogen 

A is   direct bond. 

A is Ci.2alkylene; rstoorem said C1.2alkylene may be optionally substituted by one or 

more 

20 A is a direct bond or Ci2alhylene; wherein said Ct.2alkylene may be optionally 

substituted by one or more R; wherein 

RL* is hydroxy. 

W A is a direct bond or methylene; wherein said Ci2aikylene may be optionally 

substituted by one or more R; wherein 

25 R8 is hydroxy, 

A is a direct hood, nQthylone or hydroxyrnethylene. 

Ring C is heterocyclyl; wherein if mid heterocyclyl contains an -NH- mokty that 

nitrogen may be optionally sijbstitited by a group selected from &. 

Ring C is carbocyclyl, 

30 Ring C is carbocyclyl orheterocyclyl. 

Ring C isp],enyJ, pyridyl, pyximidinyl 1,3-bon2odioxo]yl or IH-indolyl, 

Ring C is phenyl, pyridyl, I ,3-benzodioxolyl or I H-indolyl, 

Ring C is phenyl, pyrid-2-yl, pyrimidin-2-yl, 1,3-benzodioxol-5-yl or 1H-indol-3-yl. 
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Ring C’s phenyl, pyiid-2yl, 1,3-benzodioxol-5-yl or IH-iridol-3-yl, 

Ring C is phenyt 

Ring C is pyridyl. 

Ring C is pyrid.2-yl. 

S Ring C is prmidoyt 

Ring C is pyriinidin-2-yl. 

R’ is selected hon halo and Cialkyl; wherein R’ may be optionally substituted on 

cathou by out or more R20; væerein 

1<20 is halo. 

10 R7 is selected horn uluoro and methyl; wherein It’ may be optionally substituted on 

tcarbon by one or move 0; w&rein 

1t2° is fluoro. 

R’ is halo, 

It’ is triuluoromethyt and theta. 

IS R’islluoro. 

is 0 I or 2; wherein the values elk’ may be the same or different. 

nisOor I. 

his I. 

Ring C, K’ and n together fonn 4-fluorophenyl, 5-tluoropyrid-2.yl or 

20 fluoropyriniidin2-yl. 

Ring C, R’ and u together form 4-Iluorophenyl. 

SRing C, R’ and n together form 5-11oropyrid.2-yl. 

Ring C, K’ and n together form 5-fluoropyrimidin-2.y!. 

Theimfore in a father aspect oldie invention there is provided a compound of formula 

25 (1) (as depicted herein above) wherein: 

It’ and 1< are independently selected from hydrogen, Ci.salkyl, C,alkoxy and 

carbocyclyl; 

33 and X3 are independently N- or 

It3 and R0 are independently selected from hydrogen, halo, cyano, carbamoyl, 

30 C,.5aIkyl and Cisalkoxycarbonyl; wherein R3 and R10 independently of mach other may be 

optionally substituted on carbon by one ormom 

It4 is hydrogen; 
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R.’ B.5 and J6 are independently selected from hydrogen or C4alkyl; wherein B? and R6 

independently of each other may be optionally substituted on carbon by one or more 1<16; 

A is a direct bond or Ci.2alkylene; wherein said C11alkylene may be optionally 

substituted by one or more 

5 Ring C is carbocyclyl or heterocyclyl; 

P.’ is selected from halo and CE4aIkyl; wherein R’ may be optionally substituted on 

carbon by one or more R20; 

is 0,1 or 2; wherein the values of W may be the same or different; 
RE8 is selected from hydioxy, amino and C,alkanoylamino; 

10 R16 is hydroxy; 
V R15 is hydroxy; 

Ris halo; 

or a pharmaceutically acceptable salt thereof. 

Therefore in a further aspect of the invention there is provided a compound of formula 

1$ (1) (as depicted herein above) wherein: 
RE and R1 are independently selected from hydrogen, Cialkyl, Cjoalkoxy and 

carbocyclyt; 

X, 32 and X8 are independently N- or 

R3 and R’° are independently selected from hydrogen, halo, cyano, carbarnoyl, 

20 Ct.saIkyl and Cisalkoxycarbonyl; wherein R and R10 independently of reach other may be 

optionally substituted on carbon by one or more R"; 

R4 is hydrogen; 
S

 
Rr and <6 are independently selected from hydrogen or C1.6alkvI; wherein B? and R6 

independently of each other may be optionally substituted on carbon by one or more R16; 

25 A is a direct bond; 

Ring C is carbooyclyl; 

R’ is halo; 

nis I; 

Ra is hydroxy; and 

30 R6 is hydroxy; 

or a pharmaceutically acceptable salt thereof 

Therefore in a further aspect of the invention there is provided a compound of formula 

(I) (as depicted herein above) wherein: 
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R1 is selected from methyl, isopropoxy and cyclopropyl; 

& is hydrogen; 

X’, X and X3 are independently N- or 

R3 is selected from hydrogen, cyano, carbamoyl, methyl hydroxymethyl and 
S methoxycarbonyl; 

R’° is selected from hydrogen, fluoro, chloro, cyano, carbamoyl, methyl, aminomethyl 
and acetylaminomethyl; 

R4 is hydrogen; 

R5 is selected from hydrogen, methyl, ethyl or hydroxymethyl; 
10 R5 is selected from hydrogen or hydroxymethyl; 

A is a direct bond, methylene or hydroxymethylene; 
Ring C is phenyl, pyrid-2-yl, 1,3-benzodioxol-5-yl or IH-indol-3-yl; 
It7 is trifluoronethyt and flown; 

is 0, I or 2; wherein the values of R7 may be the same or different; 
15 or a pharmaceutically acesiditable salt thereof. 

Therefore in a thrther asp&t of the invention there is provided a compound of fonnula 
(I) (as depicted herein above) sitaidelin 

R’ is selected from methyl, isopropoxy and cyo!opropyl; 
It2 is hydrogen; 

20 X’, 3i2 and X3 are independently N- or 
R3 is selected from hydrogen, methyl and hydroxymethyl; 

�W is hydrogen; 

It5 is selected from hydrogen methyl or hydroxymethyl; 

F.6 is selected from hydrogen or bydro,ojmerkyl; 
25 Aisadlrect bond; 

Ring C is phenyl; 

It7 is tluoro; 

is is I; and 

It’0 is selected from hydrogen, fluoro, colors, cyano, carbamoyl and ethoxycarhonyl; 
20 or a pharmaceutically acceptable salt thereof. 

In another aspect oldie invention, Predicted compounds of the invention are any one 
oldie Examples or a pharmaceutically acceptable salt thereof. 
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In a further aspect of me invention there is provided Examples 1, 3, 8, 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 formula 
(T), or a pharmaceutically acceptable salt thereof, for use as a medicament. 

S man additional embothmentftje present invention provides a compound of formula 
(1), or a pharmaceutically acceptable salt thereof, for use in the manufacture of  medica,nent 
for use in the inhibition ofTrk 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  medicament 

10 for use in the treatment or prophylaxis of cancer. 
SIn an additional embodiment the present invention provides a compound of the 

formula (I), or a pharmaceutical If 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 man. 
In an additional embodiment the present invention provides a compound of the 

15 formula (I), or a pharmaceutically acceptable salt thereof, for use in the manufacture of a 
medicament for use in the treatment or prophylaxis of cancers (solid tumors and leukemia), 
tThroproliferative and differentiative disorders, psoriasis, rheumatoid arthritis, Kaposi’s 
sarcoma, haeniangioma, acute and chronic nephropathies, atheroma, atherosclerosis, arterial 
restenosis, autoinimune diseases, acute and chronic inflammation, bone diseases and ocular 

20 diseases with retinal vessel proliferation in a 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 manufacture of  medicament 
for use in the production Of an anti-proliferative effect. 

In an additional embodiment the present invention provides a method of inhibiting Trk 
25 activity comprising administeitg to a host in need of such treatment a therapeutically 

effective amount of   compound of formula (1), or a pharmaceutically acceptable salt thereof. 
In an additional embodiment the present invention provides; a method ir the treatment 

Of cancer comprising administering to a host in need of such Ireatinent a therapeutically 
effective amount of   compared of formula (1), or a pharmaceutically acceptable salt thereof. 

30 In an additional embodiment the present invention provides a method for the treatment 
or prophylaxis Of cancer comprising administering a therapeutically effective amount of   
compound of fornmla (I) or a pharmaceutically acceptable salt thereof. 
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In in an additional embodiment the present invention provides a method for the treatment 

or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative arid differentiative 

disorders, psoriasis, rheumatoid arthritis, Kaposi’s sanoma, haemangioma, acute and chronic 

nephropathies, atheroma, atherosclerosis, arterial restonosis, autoimmtme diseases, acute and 

chronic inflammation, bone diseases and ocular diseases with retinal vessel prohiration in a 

warm-blooded animal 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 

un%i-rtoIifem1he effect in a warm-blooded animal, such as man, in need of such treatment 

10 which comprises administering to said animal an effective amount of  compound of formula 

� (1), or a pharmaceutically acceptable salt thereof. 

In an additional embodiment the present invention provides a pharmaceutical 

composition comprising a compound of formula (1), or a pharmaceutically acceptable salt 

thcreof, together ith at least one pharmaceutically acceptable carrier, diluent or excipient. 

15 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 pharmaceutically acceptable carrier, diluent Or excipient for 

use in the inhibition ofTrk activity. 

To an additional embodiment the present Invention provides a pharmaceutical 

20 composition comprising a compound of formula (fl, or a pharmaceutically acceptable salt 

thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for 

use in the treatment of cancer. 

tin an additional embodiment the present invention provides a pharmaceutical 

composition comprising a compound of formula (1), or a pharmaceutically acceptable salt 

25 thereof, together svith at least one pharmaceutically acceptable carrier, diluent or excipient for 

use in the freanent or prophylaxis ofoancer, 

in an additional embodiment the present invention provides a pharmaceutical 

composition comprising a compound of formula (1), or a phamiaceutically acceptable salt 

thereof, together with at least one pharmaceutically acceptable carrier, diluent or excipient for 

30 use in the treatment or prophylaxis of cancers (solid tumors and leukemia), fibroproliferative 

and differentiative disorders, psoriasis, rheumatoid arthritis, Keposi’s sarcoma, haemangioma, 

acute and chronic nephropathies, atheroma, atherosclerosis, arterial restenosis, autoiixmiune 
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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 pharmaceutical 
composition comprising a compound ofform.Ea (I), or a pharmaceutically acceptable salt 

5 thereof, together rapt at least one pharmaceutically acceptable carrier, diluent or excipient for 
use in the production of an and-proliferative efibot in a warm-blooded animal such as man. 

In an additional embodiment the present invention provides acompound of formal a 
(1), or a Pharmaceutically acceptable salt thereof, for use in the inhibition otTrk activity. 

In an additional embodiment the present invention provides a compound of formula 
10 (1), or a pharmaceutically acceptable salt thereof, fir use in the treatment or prophylaxis of 

cancer. 

In an additional embodiment the present invention provides a compound of the 
formula (I), or a pharmaceutically acceptable salt thereof, for use in the treatment of cancer in 
a warm-blooded animal such as and. 

IS In an additional embodiment the present invention provides a compound of the 
formula (1), or a pharmaceutically acceptable salt thereof, for use in the treatment or 
prophylaxis of matters (solid tumours and leukaemia). fibroproliferative and ditferentiative 
disorders, PrrniaeM rheumatoid artiritis, Kaposi’s sarcoma, haemnngioma, acute and chronic 
nephropathies, atheroma, atherosclerosis, arterial restenosis, autoinunune diseases, acute and 

20 chronic intlammatlon, bone diseases and ocular diseases ith retinal vessel proliferation in a 
warm-blooded animal such as man. 

In an additional embodiment the present invention provides a compound of lbrmula 
0 (1), or a phainaceuticairy acceptable salt tliereoC tbr use in the production of an anti-

proliferative effect, 

25 In one embodiment where the inhibition ofrrk activity is referred to particularly this 
refers to the inhibition oflrk A activity. 

In another embodiment where the inhibition ofTrk 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 
30 refers to the freament (or prophylaxis) of congenital brosarcoma, mescblastjc nephroma, 

mesothelioma, acute myoloblastic leukemia, acute lyniphocytic leukemia, multiple myeloma, 
melanoma, oesophageal cancer, myeloma, hepatocellular, pancreatic, ceMoal cancer, linings 
sarcoma, neuroblastonia Kaposis sarcoma, ovarian cancer, breast cancer including secretory 
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breast cancer, colorectal cancer, prostate cancer including hormone refractory prostate cancer, 
bladder cancer, mediators, lung cancer - non small cell lung cancer (4SCLC), and small cell 

lung cancer (SCLC), gastric cancer, head and neck cancer, renal cancer, lymphoma, thyroid 
cancer including Papillary thyroid cancer, mesothelioma, leakaemia, tumours of the centxal 

5 and peripheral nervous system, melanoma fibrosarcoma including congenital fibrosarcoma 

and osteosaroonia. More particularly it refers to prostate cancer. In addition, more particularly, 

it refers to SCLC, NSCLC, colorectal cancer, ovarian cancer and / or breast cancer. In a 

further aspect it refers to hormone refractory prostate cancer. 

In a further aspeot of the present invention provides a process Ice preparing a 

10 compound of formula (1) or a pharmaceutically acceptable salt thereof which process 
� (wherein variable groups are unless otherwise specified, as defined in formula (I)) comprises 

ofr 

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

NX1 

NH 
R 

IS (II) 

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

� 

(III) 
wherein Lisa displaceable group; 

20 Process to for compounds of formula (I) wherein R5 is hydroxymethyl and R6 is hydrogen; 
reaction era compound of formula (II) with an epoxide of formula (IV): 
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A 

16- 

Piocess C) for compounds of formula (I) wherein xis CR’°-; reacting a compound of 
formula (V): 

(S 
R2 R’ 

R 
4N 

5 

 

00 
ttiacompound of formula (VI): 

H2NrN 

R’° 

(VII) 
to Process ci) for compounds of ibrmula (1) wherein 

x is N-; reacting a compound of formula 
(V) with aqueous NaNO2 solution; 
Process ) reacting a compound of formula (VfQ 

NX’ 

X2 X3 R 
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wherein L is a displaceable group and Pg is a nitrogen protecting group; with an amino of 

formida (VIII): 

H 
4,NR 

K 

(VIII) 

and thereafter ifnecessaiy: 

i) converting a compound of the formula ([)into another compound of the formula (I); 

ii) removing any protecting groups; 

in) 

forming a pharmaceutically acceptable salt. 

I. is a displaceable group, suitable values for L are for example, a halo or 
10 sulphonyloxy group, for example a chloro, bromo, methanesulphonyloxy or 

toluene4-sulphonyloxy group. 

Pg is a nitrogen protecting group. Suitable values for Pg we described herein below. 

Specific reaction conditions for the above reactions are as follows. 
Process a) Compounds of formula (II) and II) maybe reacted together under standard 

IS nucleophilic addition reactions for example in the presoiwe of a suitable base such as 
potassium carbonate and a suitable solvent such as DMF and at a temperature in the range 

from 25 to lOOC. 

Compounds of the formula (II) may be prepared according to Scheme I: 



WO 2006/027530 PCT/G82006/UOO5U 

P + HIN 

(Ha) 1 RL (Hb) (11q 

L 
EtOH R1,111 (lid) 
OIEA 

Noll NH, 
H f To 

rvl?H1

 Pd/C or Zn 

\ 

� 

rXE 

R R 
R1 QII) 4NH 

R’ (He) 
R R 

(VI) and ETOH 
or aqueous NO2 
and acetic acid 

(11) 

Scheme I 

Compounds of fonnula (UI) (Be), (Ifi,) and (flU) are commercially available 

compounds or they are knowqi in the literature, or they are prepared by standard processes 

5 knownin she act. 

Process b) Compounds of formula (II) and (IV) may be reacted together under epoxide ring 

Opening reaction conditions for example in the presence of a suitable catalyst such as LiCI04, 

NaC104, Mg(Cl04)2 and a suitable solvent such as CHJCN and at a temperature in the range 

0
 

form 25to8OC 

It) Compounds of formula ([flare commercially available compounds, or they are 

known in the literature, or they are prepared by standard processes knou in the art 

Process a) 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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R2 R1 

(Vat (VI,) 

(’I) 

Zn or H2/PUC 
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RN*H 

12 

R2 

(Vc) 

(VII), EtOH or n-BuOH, 
DIBA, A 

NO 

x12 x3 

R2 R’ 

5 

R 
4N R 

Od) 

C (R’) 

Scheme 2 

Compounds of tornado (Val, (Vb) and (VI) are commercially available compounds, 

or they are latenva in the literapire, or they are prepared by standard processes knoni in the 

S art. 

Process d) Compoimds of ibrmula (V) and all aqueous NaNO2 solution may be reacted 

together in aqueous acetic acid. 

Process e) Compounds of formu’a (VII) and (VIII) may be reacted together under the 

conditions listed in Process a). 

10 Compounds of footnote (vii) may be prepared according to Scheme 3: 

He 
K2, PC or Zn 

NN’ *X3RK (VIla) 

L 
K1 

(VI) and EtOH 
Or aqueous NaNO, and 
acetic acid 

Scheme 3 
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Compounds Compounds of the formula (VIII) are commercially available compounds, or they are 

known in the literature, or they are prepared by standard processes known in the art. 

Certain intermediates disclosed herein are novel as such they are provided as a further 

lŁature of the invrxSa 

It ’ilI be appreciated that certain of the various ring substituents in the compounds of 

the present invention may be introduced by standard aromatic substitution reactions or 

generated by conventional functional group modifications either prior to or immediately 

followsg 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 a 
10 substituent by means of an aromatic substitution reaction, reduction ofsubstituents, 2dlcylation 

Sof substituents and oxidation of substitutions. The reagents and reaction conditions for such 

Procedures are well known in the chemical W. Particular examples of aromatic substitution 

reactions include the introduction of  nitro group using concentrated nitric acid, the 

Introduction of an acyl group using, for example, an acyl halide and Less acid (such as 
15 aluminium Irichloride) under Fdedel Craft conditions; the introduction of an alIil group 

using an alkyl halide and Les acid (such as aluminium trichloride) under Friedel Crafts 

conditions; and the introduction of  halogeno 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 treatment with iron in the presence of hydrochloric 
20 acid 

cand 

heating; oxidation of alkylthic to alkylsulphinyl or allqlsulphonyl. 

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 

0 protection is necessaly or desirable and suitable methods for protection are lcnown to those 

skilled in the art. Conventional protecting groups may be used in accordance with standard 
25 practice (for illustration see T.W. Green, protective Groups in Organic Synthesis, John Wiley 

and Sons. 1991). Thus  if readouts include groups such as amino, carboxy or hydroxy it may 

be desirable to protect the group in some of him reactions mentioned herein. 

A suitable protecting group for an amino or alkylanlino group is, for example an acyl 

group, for example an allcenoyl group such as acel, an alkoxycarbonyl group, for example a 
30 methoxycarbonyl, ethoxycarbonyl or e-butcxycarbonyl group, an arylmethoxycarbonyl group, 

for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 

conditions 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 lithium or sodium hydroxide. Alternatively an acyl group such 

as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 

as hydrochloric, sulphuric or phosphoric acid or trilluoroacetic acid and an 
aryhnethoxycarbonyl group such as a beazyloxycarbonyl 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 fris(frifiuoroacetate). A suitable alternative protecting group 
for a primary amino group is, for example, a phthaioyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

IC A suitable protecting group for a hydroxy group is for example, an aced group, for 
Sexample an alkanoyl group such as ail an amyl group, for example benzoyl, or an 

arylmethyl group, for example benzyl. The deprotection conditions for the above protecting 
groups will necessarily vary with the choice of protecting group Thus, for example, an aoyl 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 

15 a suitable base such as an Alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a beuzyl group may be removed, for example, by 
hydrogenation over a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esteri’ing group, 
for example a methyl or all ethyl group which may be removed, for example, by hydrolysis 

20 with a base such as sodium hydroxide, or for example a 1-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as trfJuoroacerio 
acid, or for example a benzyl group which may be removed, for example, by hydrogenation 

0 over a catalyst such as palladium-on-carbon. 

The protecting groups may be removed at any convenient stage in the synthesis using 
25 conventional techniques well known in the chemical an 

Deluitions 

In this speoification the term "aikyl" includes both straight and branched chain alkyl 

groups but references to individual alkyl groups such as "propyl" are specilic for the straight 

chain version only. For example, "Cialkyl" and "C14alkyl’ include methyl, ethyl, propyl, 
30 isopropyl and l-butyl, However, returned" to individual alkyl groups such as propyl’ are 

specific for the straight-chained version only and references to individual branched chain 
olkyl groups such as ’isopropyl’ are specific par the branched-ohain version only. A similar 
convention applies to other radicals. The term "halo" refers to fluoro, chime, boom, and old. 



WO 1006(o%ls3q PCT1W6flTh13 
-22-22 -

where Where optional substituents are chosen from one or more" groups it is 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 saturated or unsaturated, mono or bioyclic 

5 ring containing 4-12 atoms of which at least one atom is chosen from nitrogen, sulphur or 

oxygen, which may, unless otherwise specified, be carbon or nitrogen linked, wherein a 

group earl optionally be replaced by a -C(Q)-, and a ring sulphur atom may be optionally 

oxidised to fomi the S-oxides. Examples and suitable values of the term "heterocyclyl" are 

morpholino, piperidyl, pyridyl, pyranyl, pyirolyl, isothiazolyl, indolyl, quinolyl. thienyl, 

10 1,3-benzodioxo1yl, thiadia2olyl, piperazinyl, thiazolidinyl, pyrrolidinyl, thiomorpholino, 

S pyrrolinyl, homopiperazinyl, 3,5-dioxapiperidinyl, tetrahydropyranyl, imidazolyl, pyrimidyl, 

pyrazinyl pyridazinyl, isoxazrlyl, N-methylpyrrolyl, 4-pyridone, 1-isoquinolone, 

2-pyrrolidone, 4-thiazolidone, pyridine-N-nxide and quinoline-N-oxide. Further examples and 

suitable values of the tenn heterocyclyl" are morpholino, piperazinyl and pyrrolidinyl. In one 

13 aspect of the invention a ’heterocyclyl" is a saturated, partially saturated or unsaturated, mono 

or bicyclic ring containing S or 6 atoms of which at least one atom is chosen from nitrogen, 

sulphur or oxygen, it may, unless otherwise specified, be carbon or nitrogen linked, a -CHr 

group can optionally be replaced by a -C(0)-and a ring sulphur atom may be optionally 

oxidised to form the S-oxides. 

20 A "carbocyclyl" is a saturated, partially saturated or unsaturated, mono Or bicyclic 

carbon ring that containj3 3-12 atoms; wherein a -CH,- group can optionally be replaced by a 

-C(O-. Particularly cabowcbV’ ie a moDocychc ring containing S or 6 atoms or a bloyclic 

ring containing 9 or 10 atoms. Suitable values for ocarldroyclylu include cyclopropyl, 

cyclobutyl, 1-oxocyclopentyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyetohexeriyl. phenyl, 

25 naphthyl, tetralinyl, indanyl or 1-oxoindanyl. 

The term "Cn,’ or ’C, group’ used alone or as a prefix, refers to any group having 

01 to ii carbon atoms. 

The term ’optionally substituted’ refers to either groups, structures, or molecules that 

are substituted and those That are not substituted. 

30 An example of’Citalkanoyloxy" is acetoxy. Examples ofC,.6alkoxycarbonyl" 

include ClAalkoxyoarbonyl, methoxycarbonyl, ethoxycarbonyl, n- and t-butoxycarbonyl 

Examples of"C15alkoxy" include C3.4alkoxy, Ci,alkoxy, methoq, ethoxy and propoxy. 

Examples of"C]6alkoxyiminc" include Cu.4alkoxymino, C5,alkoxyimiuo, methoxyimino, 
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ethoxyimino and propoxyimino. Examples of’CialkanoyIamino" include formamido, 

acetasnido and propionylanino. Examples ofCt.caIlcylS(0)0 wherein a is 0 to 2" include 

Ci4alkylsulphonyl, metFjyffhio, ethylthlo methylsulphinyl, ethylsuiphiqyl, mesyl and 

ethylsuiphonyl. Examples of "Ci.salkylthio" include methylthio and ethylthio. Examples of 

S ’Ci.alkylsujphonyIamhw’ include methylsuiphonylatuino and ethylsulphsulphonylamiao. 

Examples of"CsalkanoyJ" include Ct4allcanoyl, propionyl and aceWl Examples of 

N-(Cj.aalkyl)amino" include methylaniino and ethylaruino. Examples of 

’W.N-(Ct.6albl)2an,ino" include di-N-methylamino, di-(N-ethyl)anino and 

N-ethyl-N-methylamino Examples of"Ca.alkenyl’ are vinyl, allyI and 1-propenyl. Examples 

10 of"Cz.6alkynyl" am ethynyl, i-pmpynyl and 2-propyrtyl. Examples of - 

� W-(Cialkyl)sutphamoyI" are N4methyl)sulphamoyl and N-(ethyl)sulphamoyl. Examples of 
"N-(Ciiallcyl)2sulphamoyl" we N,N-(dimethyl)sulphamoyl and 

N-(methyl)-N-(ethyl)sulphamoyl. Examples of"N’(C(alkyl)carbanioyl" we 

N-(Ct.ialkyl)carbamoyl, methylaminocarbonyl and etliylaminocarbonyl. Examples of 
15 "N,N4CL6alkyl)2carbsmoyl" are NN-(Cj4alkyl)2carbamoyl dimethylan,inocarbonyl and 

methylethylaminooarbonyl 

or "rt’ means room temperature. 

A suitable pharmaceutically acceptable salt of a compound of the invention is, for 
example an acid-addition salt of  compound of the invention which is sufficiently basic, for 

20 example, an acid -addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromjo, sulphuric, phosphoric frifluoroacetic  citric or maleic acid In 
addition a suitable pharmaceutically acceptable salt of 4 compound of the invention which is 

� sufficiently acidic is an alkali metal salç for example a sodium or potassium salt, an alkaline 

earth metal salt, for example a calcium or magnesium salt, an ammoniuin salt or a salt with an 
25 organic base which affords a physiological]y-atceptnble ration, for example a salt with 

methylamine, dimethylamine, trimethytamine piperidine, morpholine or 
tsis-(2-ltydrox,ethyt)amine. 

It should be noted That the compounds claimed in this invention are capable of existing 
in different resonance sfructLixeg add this the compounds claimed herein include all possible 

30 resonance sflctures, for example optical isomers, diastereoisomers and geometric isomers 
and all tautomeric forms of the compounds of the formula (I). 
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it is Its also to be understood that certain compounds of fins fom1u)a (1) can exist in 

solvated as well as urusolvated forms such as, for example, hydrated forms. It is to be 

understood that the invention encompasses all such solvated forms 

Formulations 

5 Compounds of the present invention may be administered orally, parenteral, buccal, 

vaginal, rectal, institution, insufflation, sublingually, intramuscularly, subcutaneously, 

topically, intranasally, intraperitoneally, intTathonciajly, intravenously, epidurally, 

intxathecally, intraoerebroventiicularty and by injection into the joints. 

The dosage will depend on the route ofadn,iziistraiion, the severity ofthe disease, age 
10 and weight of to patient and other factors normally considered by the attending physician, 

4 when determining the individual regimen and dosage level as the most appropriate for a 

particular patient. 

An effective amount of a compound of the present invention for use in therapy of 
cancers an amount sufficient to symptomatically relieve in a warm-blooded animal, 

IS particularly a human the symptoms of cancer, to slow the progression of cancer, or to reduce 
in patients With symptoms of cancer the risk of getting worse, 

For preparing pharmaceutical compositions from the compounds of take invention, 

inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid form 
preparations include powders, tablets, dispersible granules, capsules, cachets, and 

20 suppositories, 

A solid carrier can be one or more substance, which may also act us diluents, flavoring 
agents, solubilizers  lubricants, suspending agents, binders, or tablet disintegrating agents it 

can also be an encapsulating material. 

In powders, the carrier is a finely divided solid, which is in a mixture with the finely 
25 divided active component. 

m 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 was such as a mixture of date 

said glycerides and cocoa butter is first melted and the active ingredient is dispersed there’m 
30 by, forenmple  sturring. The motion hoa,ogoneousmjxruseis men poorest jjflo convex,ient 

sized molds and allowed to cool and solidify. 
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includeinclude magnesium cathonat; txegncsivrn stearate, talc, lactose, 

sugar, pectin dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl cellulose, a 

low-melting wax, cocoa butter, and the like. 

Some of line 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. H’amples of such acid addition salts include acetate, adipate, ascorbate, beozoate, 

benzenesulfonate, bicarbonate, bisulfate, butyrate, caluphorate, camphorsulfonate, choline, 

citrate, cyclohel sulfamate, diethylenediamijse, ethanesulfonate, location, glutamate, 

glycolate, hentisulfate, 2-hydroxyetyl8ulfonate, heptanoate, hexanoate, hydrochloride, 
10 hydrobronilde, hydroiodide, hydroxymaleate, lactate, malate, maleate, methanesulfonate, 

Smeglumine 2-naphthaleneuulfonate, nitrate, oxalate, pamoate, penulfate, phenylacetate, 

phosphate, diphosphate, picrate, pivalate, propionate, quinate, salicylate, stearate, succinate, 

sufferance, sulfanilate, sulfate, tartxate tosylate (1-toluenesulfonate), trifluoroacetate, and 
undexaterate. Base salts include aimnoniun, salts, alkali metal salts such as sodium, ithiun 

15 and potassium salts, allcalizie not metal salts such as aluminum, calcium and magnesium 
salts, salts %sith organic bases such as dicyctohexylamine salts, N-methyl-o-gluoarnine, and 
salts with amino acids such as arginine, lysine, omithine, and so forth. Also, basic 

nitrogen-containing groups may be quatemized with such agents as: lower alkyl halides, such 

as methyl, ethyl, propyl, and butyl halides; dialicyl sulfates like dimethyl, diethyl. dibutyl; 
20 diamyl sulfates; tong chain halides such as decyl, lantrol, myristyl and stearyl halides; aralkyl 

halides like benayl bromide and others. Non-toxic physiologically-acceptable salts are 
preferred, although other salts are also metal, such as in isolating or purifying the product. 

The salts may be formed by conventional means such as by reacting the free base 
tbrxn of the product with one or more equivalents of the appropriate acid in a solvent or 

25 medium in which the salt is insoluble or in a solvent such as water, which is removed in 
vacuc or by freeze drying or by exchanging the anions of an existing salt for another anion on 
a suitable ion-exchange Isic, 

In order to use a compound of the formula (I) or a pharmaceutically acceptable salt 

thereof for the therapeutic treatment (including prophylactic treatment) ofmanunals including 
70 humans, it is normally formulated in accordance vdth standard phatmaceutical praulice as a 

Pharmaceutical composition. 

In addition to the compounds Of do present invention, the pharmaceutical composition 
of this invention may also contain, or be co-administered (simultaneously or sequentially) 
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with, 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 carrier. For example 

5 this invention may be formulated by means known in the art into the form of, for example, 

tablets, capsules, aqueous or oily solutions, suspensions, emulsions, creams, ointments, gels, 

nasal sprays, suppositories, finely divided powders or aerosols or nebulisers for inhalation, 

and for parenteral use (including infravenous intramuscular or insion) sterile aqueous or 

oily solutions or suspensions or sterile emulsions. 

IC Liquid form compositions include solutions, suspensions, and emulsions. Sterile water 

Sor 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. Aqueous solutions for 

oral administration can be prepared by dissolving the active component in water and adding 

IS 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 

water together scar a ’viscous material such as natural synthetic gums, resins, methyl 

cellulose, sodium carboxymethyl cellulose, and other suspending agents lmosw’ to the 

pharmaceutical formulation art, 

20 The pharmaceutical compositions can be it unit dosage form, in such form, the 

composition is divided into unit doses containing appropriate quantities of mac active 

component The unit dosage fbrm can be a packaged preparation, the package containing 
* discrete quantities of the preparations, for example, predicted tablets, capsules, and powders in 

vials or ampoules. The unit dosage fonn can also be a capsule, cachet, or tablet itself, or it can 

25 be the appropriate number of any of these packaged forms. 

Combinations 

The anti-cancer treatment defined herein may be applied aa a solo 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 

30 anti-thnour agents: 

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 

oncology, such as a]kylating agents (for example ca-platin, carboplatin, cyclophosphamide, 

nitrogen mustard, meiphalan, chlorambucil, busulpbsn and nilrosoureas); antimetabolites (fbr 
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example antifolates such as fluoropyzimidines like 511uorouraoil and tegaflir, ra1tiexed, 

methotrexate, cytosina arabinoside and hychoqmrea); antitwnour antibiotics (for example 

antbxaoyclines like adriamycin bleomycin doxorubicin daunomycin, epirubicin, idarubicin, 

mitomycin-C, dactinomycin and mithxamycin); antimitotic agents (for example ymca 

5 alkaloids like vincristine, vinblatjne, vindesine and vinorelbine and taxoids like taxol and 

taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposido and 

teoiposide, amsacrine, topotecan and cantothacin); 

(ii) cytostatic agents such as antioestzogens (for example tarnoxifen, toremifene, 

rollout d’oloxifenv and iodoxyfene), oesogon receptor down regulators (for example 

10 thlvostiant), antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone 

Sacetate), LiffiN antagonists or LERN agoi’ists (for example goserolin, leuprorelin and 
buserelin), pmgestogens (for example megesfrol acetate), aromatase inhibitox, (for exwnp)e 

as anastiozole, letrozole, vorazole and exemestane) and inhibitors of Swreductase such as 

finasteride; 

15 (iii) agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors 

like marimastat and inhibitors ofurokinase plasminogen activator receptor inction) 
(iv) inhibitors of gtowlh faster fimctior,, for example such inhibitors include growth factor 

antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody 
trastuzunub lHoreptinTM} and the antierbbl antibody CChLXiaWJ, [C2233) famesyl 

20 tiansferase inhibitors, tyrosine kinase inhibitors and serine/thxeonmne kinase ithibitors. for 
example inhibitors of the epidermal growth factor family (far example EGFR fiimily tyrosine 
kinase inhibitors such as 
N_(3 -chloro_4-fluorophenyl)7_metho1_6(3_nioholmopropoxy)quiwljn4ar,inc 

(gefitinib, 14201 19), -(3-ethyny(phenyfl-6,7-bis(2_methoxyethoxy)qumnazolin-amjne 

25 (erlotinib, OSI-774) and 

6-acylamido-N(3ohjoro4-fluorophenyI)7(3mot,holinopropo,)qujnolin4w,je (Cl 
1033)), for example inhibitors of the platelet-derived growth factor family and for oxample 
inhibitors oNhe hepatocyte growth factor family; 
(v) aritiangiogenic agents such as those which inhibit the effects of vascular endothelial 

30 gxoth factor, (for example the anti-vascular endothelial cell g’o*th factor antibody 

bevacizumab [AvastäTh], cowpounds such as those disclosed in International Patent 

Applications WO 97/22596, WO 97130035, WO 97/32856 and WO 98113354) and 
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compounds compounds that work by other mechanisms (for example linomide, inhibitors of integrin 

av3 function and angiostatin); 

(vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in 

International Patent Applications WO 99/02166, WO 00/40529 WO 00/41669, WO 

01/92224, WO 02/04434 and W() 02/08213; 

(vii) antisense therapies, for example those which are directed to the targets listed above, 

such as ISIS 2503, an anti-ras antisense 

(viii) gene therapy approaches, including for example approaches to rcpaco aberrant genes 
atoll as aberrant p53 or aberrant SRCA1 or BRCA2, ODEPT (gene-directed enzyme pro-drug 

10 therapy) approaches such as those using oytosine deaminaset thymidine kioase era bacterial 

nitroreductose enzyme and approaches to increase patient tolerance to chemotherapy or 

radiothery such as muld-drugs resistance gene therapy; 

(ix) ininiunotherapy approaches, including for example ex-vivo and in-vivo approaches to 

increase the immunogerijoity of passed tumour cells such as transaction with cytokines such 
IS as iriterleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 

approaches to decrease T-oell snergy, approaches using trarufected immune cells such as 

cytokine-ftansfected dendritic cells approaches using cytoldne-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies; and 

(x) other treatment regimes including: dexamethasone, proteasome inhibitors (including 
20 bortezomib) isotiotinoin (13-cis retinoic acid), thalidomide. revemid. Rituxamab, ALIMTA, 

Ceph&on’skinase inhibitors CEP-701 and CEP-2563, anti-T& eranti-NOF monoclonal 

antibodies, targeted radiation therapy, with 13t1-meraiodobeiazylguanidine (1311-MrnG), anti-

G(D2) monoclonal antibody therapy wish or without granulocyte-macrophage colony-

stimulating factor (OM-CSF) following chemotherapy. 
25 Such conjoint treatment may he achieved by way of the simultaneous, sequential or 

separate dosing of the individual components of the treatment. Such combination products 

employ the compounds ofthis invention, or pharmaceutically acceptable salts thereof, within 

the dosage range described hereinbefore and the other pharmaceutically-active agent within 

its approved dosage range. 

30 SynthesIs 

The compounds, or phannaceutically acceptable salts thereof, of the present invention 

car’ be pmpard in a number of ways c.vfl hioet to one Skilled in the not of organic synthesis. 

The compounds, or phazn,aceutically acceptable salts thereof, of rise present invention can he 
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synthesized using the methods described below, together with synthetic methods knosm in the 

art of synthetic organic chemstry, or variations thereon as appreciated by those skilled in the 

art. Such methods include, but are not limited to, those described below. All re!Łrences cited 

herein are hereby incorporated in their entirety by reference. 

The novel compounds, or pharmaceutically acceptable salts thereof, of this invention 
may be prepared using the reactions and techniques described herein. The reactions are 
performed in solvents appropriate to the reagents and materials employed and are suitable for 
the transformations being effQcted. Also in the description of the synthetic methods described 
below, it is to be understood that all proposed reaction conditions including choice of solvent, 

10 reaction atmosphere, reaction temperature, duration of the experiment and workup 
procedures, are chosen to be the conditions standard for that reaction, which should he readily 
recognired by one skilled in the ara h is understood by one skills 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 substitiaents, 

15 v4ich are compatible with the reaction conditions, will be readily apparent to one skilled in 
the art and alternate methods must then be used, 
Examples 

The invention will now be further described with reference to the following illustrative 
examples in which, unless stated offensives-

20 (i) temperatures are given in degrees Celsius (’C); 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 magnesium sulthte; evaporation of 
organic solvent was carried out using a rotary evaporator under reduced prcssure 
(4.5 - 30 nunHg) with a bath tenporature of up to 60 °C; 

25 (iii) chromatography means flash chromatography on silica gel; thin layer 

(iv) 

chromatography, (TLC) was carried out on silica gel plates; 
in general, the course of reactions was followed by ’PLC or liquid 
chromatography/mass spectroscopy (LC/MS) and reaction times are given for 
illustration only; 

30 (v) final products have satisfuctosy proton nuclear magnetic resonance (NMR) spectra 
anfor mass spectra data; 
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(4) yields ale givel, for illustration only and are not necessarily those which can be 

obtained by ditigent process development; preparations were repeated if more 

material was required; 

(i) when given, NMR data is in the Sm oldelta values for major diagnostic protons, 

given in part per million pan) relative to tetrarnethylsilane (TlvlS) as an internal 

standard, determined at 300 MHz in DMSO-d6 unless otherwise stated; 

(viii) chemical symbols have their usual meanings; 

(ix) solvent ratio was given in volume volume (vv) tern’s, 

(x) the Ibllowing abbreviations have been use& 

10 EtoAc ethyl acetate; 

EtOH ethanol; 

THP telnhydroftinn; 

DIEA diisopropylethylarnine 
MeeK 

methanol; arid 

15 DCM dic*ilrxomethane 

Example I 

(2R-2- F9-(S -Cyclonroovl- I ff-DvTazol-3 -yfl-&,vl-9H-Drnin-2-vlwnirio1-2 -(4-

fluoronhenyll ethanol 

20 A mixture of(R)-2-[5-ainino4-(scyclopropyljH.pyrazoh3ylojpjno)..6_ 

methylpyTimidin-2-ylanlæio]..2..(44luorophenyethji (Method 40; 0.3 g, 0.8 mniol) and 

formamidine acetate (0.2 g, 1,6 mmo() in EtOH (8 ml) was heated to reflux for 12 hours. The 

* reaction was then concentrated, dissolved in DCM (50 ml), and washed with saturated 
NaHCO solution (50 aJ). The organic layer was than dæc4 filtered and conoentnred The 

25 resulting solid was purified by calumet chromatography (DCM MeOH 20 1) to give the 

title compound (0.11 g, 35%). NMR (400 MHz, CD30D) 8,32 is, IFI), 7.46-7.43 (xli, 2W, 

706-702 (Tn 2H), 624 (5 IE) 5,10-5.02 (as, IF), 3.7-3.75 (m, 2F0, 2.61 (5, 311), 1.99-1.96 

(in, lH), 1.10-1.08 (In, 2H) 0,80-0.15 (rn 211). MS: Calod.: 393; Found [Nfl-H] 394, 

30 En.nplesVs 

Following a similar procedure to Example 1, the following compounds Were 

synthesized from a suitable amino-pyrimidine by treatniern with forrnamidine acetate (or 

acetamidine liveloachimide for Example 6). 
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ExEx I Compound NMR SM 

2 9(5-CycIopropyl-lH- 0.77 (m, 2N), 1.02 (m, flfl, 1.42 (in, 3F1), 1.98 Method 

pyrazol-3-yI)-N-((IS)-l- (in. IF!), 5,04 (br s, 111), 6.30 (in lIE, 7.09 (in. 41 

(4-fluorophenyflethyl]- 211), 7.43 (in, 21D, 7.85 (br s, 111), 8.38 Is, ’It), 

9H-purin-2-amine 8.68 (5, IN). 12.73 Is, 111) 

3 (2R)-2-([9-(5- 0.77 (in 2H), 1.04 Cm, 211), 1,99 (in, IN), 3,63 Method 

Cyolopropyl-IE-pymzol- (in, 211), 4.91 (in, 14)6.20 (rn FM), 7.09 (in, 42 

3-yI)-911-purin-2- 211). 7.43 Cm, 24), 7.60 (lx s, IF!), 8,38 Is, IF), 

yl]amii,o)-244. 8.68 (5, IH), 12.73 (5, III) 

fluoropEertyL)ethonot 

4 9-0-Cyclopropyl-IH- 0.71 (In, 24), 0.99 he, 2H), 1.96 (rn, IF), 4,50 Method 

pyrzzoi-3-yI)-N-(4- (in, 24), 6.34 (in. 111)7,09 Cm, 2N). 7.39 (in, 43 

fluorobenzyl)-911-pnrin- 211), 7.88 (br s, IF!), 8.39 Is, 111), 8.70 (5, 1Ff), 

2-amine 12.74 Is, IN) 

9-(S-Cyolopropyl-IH- 0.75 (rn, 21!), 1.02 (m, 211), 1.42 (rn 3H), 1,98 Method 

pyrazol-3-yI)-N-[(IR)-1- (in, IH), 5,04 (br s, IN), 6,28 (rn 1Ff), 7.09 (in, 44 

(4-f]uoropheuayl)ethyl]- 211), 7.44 (m, 211), 7.85 (hr s, An 8,37 (5, IN). 

9H-purin-2-amjne 8.67 Is, IN), 12.73 (5, IF) 

IT 9-(5-Cyclopropyi-IH- (CDCb): 0.71 (n, 211). 0.95 (in, 2H), 1.45 (in, Method 

pyrazol-3-yI)-!-[(IS)-I- 3M), 1.86 (in, III), 2.60 (5, SF!), 5,07 (In. IN). 41 

(4-fluorophenyI)thylJ-8- 5.80 (hr s, IN). 6.05 (5, IN), 6.90 (in 21H 7,30 

melhy-91i-purin-2- (in, ZN), 8.59(s, 111), 11.74 (hr s, IF) 

amine 

7 (2R)-2-(4-Fluorophenyl)- (400 MHz) 12.68 (5, IN), 8.70 (5, IF), 3.40 Is, Method 

2-(9-(5-methyl-IH- IF!), 7,61 (1, IN), 7.46 (rn 21H 7.12 (m, 211). 45 

pyrazol-3-yI).911.purin- 6.38 (h, IF!), 4,93 (in, 2!-!), 3.65 (m, 211), 2.34 

2-ylamino)ethanol (5, 3H). MS: Calcd.: 353; Found; (M+H]* 354 

0400 MHz) 12.57 (5, IF). 8.70 Is, TM), 8.39 Is, Method 

FIuorophenyl)etIyI)-9- III), 7.92 (I,, ’Ii), 7.44 (in, 211)7.09 (rn, ZN), 46 

(S-isopropoxy-lJi- 6.05 (h, IF!), 5.10 (h, 1I, 4.53 (in, IN), 1.46 

pyrazol-3-yI)-9H-puæn- (d, 1=6.8 }{z, 311), 1.40 and 1.35 (d, J 6.0 

- 2-amine Hz, 61). MS: Calod.: 381; Found: [M+Hi 382, 
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Examnleg 

(281-2_f3-(5-Cycloprcvyl_lff,yxazol’3,yl7_methyI_3ff_rl 2.319iIoF4 5-d1,vrirnidi-5-

vlamiliol-2-(4-fluoroohenyflethanol 

To a solution of (R)-2-[5-amino-4-(5-cyclopropyl- IH’pyrazol-3-ylainino)-6-

5 n1ethylpyrimidin-2-ylanijio]2(4fluorophenyethano (Method 40; 0.1 8g, 0,47 nimol) in 

aqueous more acid (5vo, 3 
ml) 

was added dropse the aqueous solution ofNaNO2 ().032 g, 
0,47 nunol, I ml }JsO) at 25 °C. The reaction was allowed to stir for an additional 5 minutes, 

treated with water (10 ml), and extracted with DCM (3 x 25 ml). The organic layer was 

washed with saturated NaHCO3 solution (50 ml), dried, filtered, and concentrated. The 

10 resulting solid was purified by column chxomatogrhy (DCM MeON 30 :1) to give the 

title compound (0.15 g, 81%). NMR (400 MHz, Cl)jOID) 7.46-7.42 (rn 21-I). 7.06-7.01 (m. 

ZN), 6.21 is, IH). 5.14-5.06 on, lH). 3.86-3.79 (rn 2H), 2,74 is, 9H), 2.03-2.01 (in, IN), 

1.11-1.08 (n1, 211), 023-0.79 (rn 211). MS: Calcd.: 394; Found: [M+H] 395. 

IS Example 10 

3-(S-CvclnopvI-lH-Dvraml-3-yfl_N-1(S1 -(4-flumoDhenyllethvll-3U-11 2SlhiazoloI4j 

dlovrimidin-5-amiae 

To a solution Df{S)-M-(5-cyclopropyl-lHp,1az023..yl)-g-{l-(4.. 

fluorophenyl)thyflpy1jxilidine.2,4,5tha,pjne (Methods; 0.04g, 0.1 mntol) in aqueous acetic 

20 said (5%, 3 ml) was slowly added an aqueous NaNO1 solution (0.008 g 0.1 mmol, I ml RiO). 
The reaction was allowed to stir for an additional 5 minutes, treated with water (10 ml), and 

extracted with DCM (3 x 25 ml). The combined organic layer was washed viith saniratod 

NaHCO3 solution (50 ml), dried, filtered, and concentmted The resulting solid was purified 

by column chromatography (DCM MeOH IS: I) to give the title compound (0.015 4, 

25 40%). NMR (400 MM; CDZOO) 9.05 (5, lii), 7.44-7.41 (rn, ZH), 7.036.99 (in. 211), 6.23 (5, 

(H), 5.16-5.07 (an, IH), 2.03-2.00 her rFi, 1.55 (d. ,1 6,8 lIz, MU, 1.11-1,09 mr, 211). 0.85-

080 (in, ZH). MS: Calcd, 364; Found: [Md-Hf 365, 

Example Ii 

30 Ethyl 

cboxvlate 

A mixture of(S)-ethyl 5-aithno-6-(5-cyclopropyl lJi-pyrazol-3-yJa,nino)-2-[ 1-(4-

fluoropheclyl)ethylamino]pynnudine_4carbo,9late (Nfsthod 47; 0.6 g 1.4 mmol) and 



WO ZO*P6/0ft7530 PCTJGB2006I000513 
- 33 

fommamidine acetate (032 g, 3.1 nmiol) in EtOH (20 ml) was heated to reflux for 12 hours. 

The reaction was then concentrated, and the resulting residue was dissolved in EtOAc (50 ml) 

and washed widi saturated NnHCO3 solution (50 ml). The organic layer was dried, filtered, 

aS conceasated. The resulting solid was pm’ied by column chxomatogrekiy (DCM MeOH 

5 20 1) to give the title compound (0.058g, 8%). NMR (400 MR_z, Cl)30fl) 843 is, IH), 

745-741 (iii, 211), 7,03-.99 (in, 2H), 6,25 (s, lii) 5.12-303 (m. IM, 4.50 (q. .J 7.2 Hz, 

214), 2.00-1.96 (in, IR), 154 (ci, 1=7.0Hz, 314), 1.44 Q, Jr 7.2 11z, 311), 1.10- 1,09 (in, 2H), 

081-0.74 
(in 

214). MS: Cold.: 435; Found: EM+H] 436. 

10 ExamDleI2 

S 19-(5-CvcIcnoovl-1H_DvrF3_yfl_21(3)-1 -(4-th.orooheuvlethvIainirio1-9H-nunn-t 

y!1methnoI 

A solution of ethyl 9-(5-cyclopropyl’ lThpyrazol-3-yl)-2-[(S)’ I -(4’ 

flu rophe,Oethylom%no-9H-pnrine6cnikioxylate (Example H; 0.03 g, 0069 mmol) in 

IS THF (3 nfl was cooled to   C. To which was slowly added lithium aluminium hydride (1.0 

Mn TUF 0.076 and, 1.1 eq.). The reaction mixture was stirred at 0 C for 30 minutes, at 

which point sodium sulfate deca}iydrate was added uttt btibbtittg stopped. The reaction was 

then filtered through a plug of celite, washed with THF (3 x 30 ml), and conoenfrated. The 

resulting residue was purified by column chromatography (DCM MeOH 15 I) to give the 

20 title compound (009 g, 33%). NMR (400 MHz, CDCI,) 8.27(s, 114). 7.39-7.36 (rn ZH). 

7.03-6.98 (in. 214)6,32(5, IH), 545-5.64 (In, lEO, 5.10-5.07 (m, IN), 5.03 is, 2W, 3.87-3.85 

(in, 114), 1.93-1,33 (II,, lEO. 1.57 (d, f 6.8 his, 3W. 1.08-1,06 (rn 21O, 0.31-0.77 (Iii, 214) 

� MS: Calcd, 393; Found: [M+H]  394. 

25 Example 13 

3-(S-CvclocvI-1 J.ovmml-3-yl1-N-f(S)-1-(4-flronbenvflethylL3H-imidazo143-

A mixture 

fluorophenyl)ethyl]pyridine-2,3,6’frimnjtie (Method 48; 0.240 it, 0,63 mniol) and 

30 formarnidine acetate (0.113 g. 1.09 mmcl) in EtOH (S ml) was heated at reflux for 2 hours. 

After cooling to 25 C, the reaction mixtuxt was treated with saturated NaHCO, solution (10 

ml) and EtOAc (30 ml). The organic layer was separated, washed wim Who (tO ml), and 

dried over NaSO4. The solvent was removed under reduced pressure and the residue was 
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purified by column chromatography (hexane: EtoAc = I 3) to give the title compound as an 

off-white solid (0.144 g, 58%). NMR(400 MHz) 12.57 (B, III), S,25 (a, UI) 7.72 (æ, .1 = 8.4 

Hz, IN), 7.41 Cm, 2H), 732 (d, J- 6.4 Hz, IR). 710Cm 2F{), 6,56 (d, J= 8.8 Hz, IN), 6.26 

Is, IH), 4.99 (in, IN), 1.97 (rn IN), 1,45 (d, J 6.8 Hz, 3Fl), IN Cm, 2H), 0.78-0.69 (rn. 

S 2H). M8: Calcd,: 362; Found: [M+H1* 363. 

uxamphoII4-215 

Following a similar procedure to Example 13, the following compounds were 

nthesized from a suitable amhio-pyxdine followed by trealment \ith foimonidiae acetate, 

EL Compound MW1’48 SM 

14 N-(4-FIuoroben,1)-3- N!fl( (400 MHz) 12.59 is, I IN, 8.27 (5, IN), Method 

(5-oyclopropyl-IF1- 7.74 (d, I = 8.4 Hz, IF, 740 (rn 2F), 7.13 (in, 49 

pyrazol-3.yl)-311- 2H), 654 (d, J 9.9 lIt, 1f), 6,36 (a, III), 4.50 

imidazo[4,5- (d,J 5.6 liz, 2Ff), 1.95 (in. 1F), 1.00 Cm, 21l), 

b)pyiidin-5-ernh,e 068 (in. 2Ff). MS; C&cd.: 348; Found: $+Hj 

349. 

15 (2R)-2-[3-(5- (400 MHz) 12.58 is, IN),8.26 Is, IN). 7.72 (d, J Method 

CycIopropyI-1H 9-8 Bz, IH),7.43 (rn 2}O,7.24 (d, 3 6,4 Hz, 50 

pyrazoi-3-yl)-311- IN), 709 (rn, 2H). 6.62 Cd, J 8.8 Hz, IN). 6,28 

imidazo[4,5- (a, IN), 4.91 (rn IN). 3,64 it, J 6.0 Hz, IN), 

b1pyridin.-5-y1amirioj- 3.30 (rn 2F), 2.00 (m. lI), 1,06 (m. 211), 0.70-

0.80 Cm, 2}f). MS: CaIct: 178; Found: (M+HJ 

fluciopbenIOcthanoI 379 

16 2-[345-Cyclopropy!- (400 MHz) 12.49 (s, IN), 8.20 Is, IN), 7.71 (d, ,1 

lH-pyrazoI’3-yl)_H_ S.8}z, IF!), 7,45 Cm. 2H), 7,07 (rn. 2W, 6,75  

irnidazoL4j- is, IN), 6.71 (d, $.8 H; IN), 5.55 Is, IN), Ib]pyxidin-5-ylamhio]- 4,86 It, J 5.2 Hz, 2H), 3.96 on, 4H), 1,86 um,

2-(4-fluorophenyl) IH), 1.00 Cm, 2H), 0,60 on, 2N). MS; Ceded.: 

propane-r,3-diol 408; Found; 1M+H1 409 
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17 6-Ch0ro-3-(5- ’(400 MHZ) 12.65 (5, IH). 3.36 (5, IN), 8.05 (s, Method 

cyolopropyl-1I3_ IN), 7,46 (rn, 211), 7.10 (m, 211), 5.80 (d, J = 6,8 52 

pyrazo1’3-yI)-N-[(S)_ Hz, IN). 6.21 (5, 1R), 5.17 (In, IH), 1.99 (In, 

I -(4’fluoropheriyl) Ig, 1.56 (d, J 7.20 Hz, 3H), 1.06 (rn 211), 

e6ylj-3H- 0,70-0.80 (rn, 2W. Mg: Calod.: 396; Found: 

imidazo[4,5- [M+HJ 397. 

b]pyridin-5 -amine 

IS N-(4-Fluorobenzyl)_6_ (400 MHz) 12,66 (5, IN), 8.37 (5, 1W, 8,06 (5, Method 

chloro-345- Di), 7.40 (in, 311), 7.11 (In, 21), 6.20 Cs, IN), 53 

cyolopropyl-IIL 4,60 (d, J 6.013; 111), 1,94 (In, IN), 1,01 (in, 
pyrazol-3-yl)-3H- 211)0,65 (In, 213). MS: Calod,: 382; Found: 

imidazo[4,5- [M+H) 323, 

bjpyridin-5 -amine 

19 (2R)-2-E6-Chloro-3- (400 MHz) 12.64 (5. 111), 8.38 (5, IN). 8.09 (,, Method 

(5-cyclopropyl-111_ 111), 7,44 (m, 211). 7.12 (in, 2H), 6,65 (d, 6.0 54 

pyrazol-3-yI)-3H- Hz, IN), 6,13 (5, IN). 5,14 (t, J = 5.6 Hz, 11), 

imidazo[4,5’ 5.04 (in, 111), 3,69-3.80 (In, 211), 1,98 on, IN), 

bjpy6din-5-yIarpjrio] 1.06 (on, 211)0.70-0.80 (a], 21). MS: (laled.: 

412 Found: [M.H]4 413. 

fluorophenyl)ethanol 

20 (2R)-2-[6ChIoro3. (400 MHz) 12.57(5111), 8.39 (5, IH), 8.10 (5, Method 

(5-rnethyL4H- 11)7,46 (rn. 2W, 7.13 (In, 213), 6.63 (d, J 5.2 55 

pyrzoI-3-yl)-3H- Hz IN), 6.15 (5111), 5,16 O 1 5,6 Hz, 111), 

imidazo[4,5- 4.99 (In, IN), 3,67-3.79 (m, 211), 2,31 (s, 3H), 

b]pyridin-5-y!arnino] MS: Calod.: 386; Found: LM+UV 387, 

2- (4-fluorophonyl) 

ethanol 
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EL Coinpouis IMMWMS SM 

21 3-(5-Isopropoxy-lzj (400 MHz) 12,38 (s, III), 8.49 (d, J 4.0 Hz, Method 

pymzol-3-yN-((S)- IN), 8.27 IS, IH), 7.75 (d, J 8.8 Hz, IN), 7.67 56 

-(Pyridin-2’yJ)effiy. (iii, IN), 7,44 (d, J 6.4 Hz IH) 7.36 (d,J = 7,6 

3H-imi4azo[4,5. Hz, 111), 7.20 (rn, IN), 6.63 (d, I" 8.8 Hz, 111), 

pyrtdn- S-urnin 6,02 Is, IH), 5.06 (In, IN), 4.49 (m, IN), 1.49 (d, 

J 6.8 Hz, 3W, 1.40 (d, J 6.0 Hz, SN), 1.35 (d, 

,J 5.6 Hz MI). MS: Celcd.; 363; Found; 

(M+Hf 
364. 

22 N-US)-j-(4- (400 MHz) 12.42 (5, IN), 8.26 Is, III), 7.73 (d, J Method 

Fluoro$xenyl)ethyl).. 8.8 Hz, 1W, 7,42 (tI. 2W, 736 (d. J 6% He, 57 

3-(5-isopropo’-IH_ IN) 7.09 (in 211), 6.58 (d, J 8.8 Hz, lID, 5,99 

pyrsn%_3-yI)_3Jj_ (s, ), 5.04 (m, IN), 4.46 (m. IM), 1.46 (d, f 

imidazoI45- 6.8 Hz, 3M), 1.40 (ti 1=6.0 Hz, 311), 1.33 (d, J= 

b]pyridix,-5-aznjne 6.0 Hz, 311). MS; Calcd,: 30; Found: (MtH]* 

381. 

23 (2R)-2.(4- (400 MHz) 12.43 (b, II), 8.26 (5, 111), 7,74 (d, J Method 

FlUoroplianyI)-2-(3_ &,% Hz, III), 7.4Z (m, 2H), 7.30 (ó, J 6.% Hz, 511 

(5-isopropoxy-IJJ_ 111)7.10 (rn 2H), 664 (ti J 8.8 Hz, IH), 6.01 

pytazoi-3-yl)-311- Is, IN), 5.00 J 6.4 Hz, lID, 4,95 (in, H) 

midazo[4,5- 3.67 (rn 211), 1.41 (d, J 6,0 Hz, 3M), 1.35 (dl 

b1pyridin-5- 
= 6.0 Hz, 3M). MS; Caled,: 396; Found: {M1-Hf 

ylemino)othatiol 397, 

6-ChJoro.-N-(çS)1.(4. (400 MHz) 12.52 (5, IN), 839 (s, IN), 8.08 (s, Method 

fluoropbenyt)ethyl)-3_ 111)7.46 (rn 211)7.09 (in, 211), 6.83 (d, J 7.2 59 

(5.isopropoxy..lH_ Hz IN), 5,95 (s, IH), 5.23 (mlEO. 4.49 (in, 

pyrazo1-3-yI)-3]q IN), 1.57 (ti, J 6.8 Hz 311), 1.41 and 1.34 (CLI 
irnidazo[4,5- 6.0 Hz, 61). MS: flIed,: 414; Found: [M+Hj 

bJpyridin-5-amine 415. 
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Ex.Ex. Compound NMR’MS SM 

25 3-(5-Cyclopropyl-IH- (400 MHz) 12.56 (s, 111)8.54 (d. 14.SHz, Method 

pyrazol-3-yl)-N-((S)- tH), 8,26 (sIR). 7.74 (d, 3=8.8Hz, 111), 7.67 60 

1-{pyridin-2-yethyl)- (i’], IH), 7.43 (d, 3=6.0 Hz, IH), 7.36 (d,J= 8.0 

3H-ixnidazo[4,5- Hz, IB), 7.20 (in,IH), 6.62 (d, 3= 8.8 His, 111), 

b]pyridin-5-aniine 6.22(s, IN), 5.01 (iii, IH), 1.97 (m, 111), 1.49 (d, 

J 6.8 Hz, 3H), 1,03 (m, 211), 0,81-0.70 (in, 2. 

MS: Calcd.: 345; Found: (M+H] 34. 

26 (2R)-2-(4. (400 MHz) 12,53 , IF]), 827 (5, 1W, 7.73 (d. 1 MeThod 

Fluorophenyl)-2-(3- 8.8 Hz, 111), 7.44(’u, 2K), 7.24 (d, 1 6.8 Hz, 61 

(S-methyl-IH- III), 7.13 (rn, 211), 6.62 (d. 3 8.8 Hz, IN), 6.34 

pyrazol-3-yI)-311- (5, IN). 4.96 (t, 3=5.6Hz, IH), 4.91 no, IF]), 

midazo[4,5- 3.65 (in, 211), 2.32 (5, 311). MS: Calcd,: 352; 

b]pyridin4- Pound: [M+Hf 353, 

yl amin o) a th an o I 

Example 27 

3-(5-Cvclotrropyj-IH-nvraiol-3y1)..N1(S). l-I4-fluoroohenyflethyI1-3H-ber1d1imidaznl-5. 

amine 

A mixture of(S)-N3-(5-oyclopropyl- tH-pyrazol-3-yl)-N’-(I -(4-

fluorophenyl)ethyl]benzene-I,3,4.txjamine (Method 62; 0.395g. 1.12 nmiol) and 

formamidjne acetate (0.234 g, 2.25 mniol) in EtOH (5 ml) was heated at =flux for 2 hrs, A&r 

cooling to 25 C, the reaction mixture was treated with saturated sodium bicarbonate solution 

(10 nil) and EtOAc (30 ml). The organic layer was separated, washed with brine (10 ml). and 

10 dried over Na2SO4. The solvent was removed under reduced pressure and the residue was 

purified by column chromatography (EtOAc) to give the two compound as on offwhite solid 

(0.205g. 50°/i). 1<MR (400 MHz) 12.65 (5, IN), 8.17 (5, IH), 7.43 (in, 2H), 7.33 (ci. J 8.8 

Hz, I K) 7.10 (in, 2H), 6.90 (5, IH), 6.62 (d, /=8.8 Hz, IN), 6.25 (d, J 6.4 Hz, IN), 6.08 (5, 

1K), 4.51 un, IH), 1.96 (in, IN), 1.43 (d, J=6.8Hz, 3H), 1.02 (m, 211)0.76 (m. 211). MS: 

15 Calcd.: 361 Found: [M+Ht 362. 
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Examplp 28-32 

FolIo1ng a similar procedure to Example 27, the following compounds were 

syntheaized from a suitable ainiuobenzene by treatment with fomiamidine acetate. 

Ex. Compound NMR/MS SM 

(400 MHz) 12.65 (5, IH), 8,18 (5. III), 7,44 (rn Method 

Cyclopropyl-IH- 2H), 7.34 (d, J 8,8 Hz, Iii), 7.11 (m, 2W. 6.92 63 

pyrazo1-3-yl3H- (a, IM, 6,65 (d, .1 8,8 Hz, IH), 6,08 (5, III), 6.07 

benzo(djjmidazol-5- (d, 3 5.6 Hz, IH), 4.95 (t, 3 5.6 Hz, Iii), 4,40 

ylaminoF2-(4- (m, LH), 3.61 (t, 3 = 5.6 ETa, 2E{), 1.95 (rn IM, I 

fluoroplieriyi)ethanol 1,01 (rn 2F), 0.76 (m, 2W. MS: Caled.; 377; 

Found; £M+HI 378. 

29 N-(4FIuorobenzyI)- (400 M}lz) 12,6 (S. IH) 8.21 (S. Iii), 7.42 (III, Method 

3-(5.-oyclopropyl- 214), 7.38 (d, 3 8.8 Hz, lB) 7.12 (m, 214), 7.04 64 

th-pazo1-3-yl)- (S Il-I), 6.66 (d, J = 8.8 Hz IH), 6,32 (t, J 6.0 

3H- Hz 114), 6.20 (s, Iii), 4.28 (d, J 4.8 Hz, 2H), 

benzo[d]ijnidazo1-5- 1.96 (at, 1 H 0,99 (rn 2H), 0.75 (m, 214). MS: 

amine Calcd.: 347; Found: M4-H] 348. 

30 N-L(S)_l_(4- (400 MHz) 12,45 (s, III), 8,18 (8, 111), 7.42 (rn Method 

Fluorophenyl)ethyl]. 2H), 7.34 (d. J 8.4 liz, 1W, 7,09 (m, 2H), 693 65 

3-(548opropoxy-IH- (5, ’H), 6,63 (d, 3 8,4 Hz, H) 6.27 (d, 3 = 6,4 

pyrazol-3-yfl-3H- Hz, ’14), 5.88 (s 111), 4.50 (Tn, 2H), 1.43 (d, J = 

benzo[dJin,tdazo1-5- 6.8 Hz, 3H), 1.36 (in, 61). MS: Calcd.; 379; 

amine round: flvl+Hf 380. I 

Ti- 3-(5-Cyclopropyl- (400 MHz) 12.68 (5, ’H), 02 (d. J 4.4 Hz, 1W, Method 

H-pyrazo1-3.yl)-N- 818 (s, 114), 7.69 (m, IH), 7.40 (U, J 7.6 Hz. 67 

((S)-1-(p7iclin-2- 1H), 7,35 (d, J 8.8 Hz, III), 7,21 (m, 1W, 6,91 

yl)etthyl)-3H- (5, lii), 6,64 (d, 17.6 Hz, lET), 6.34 (U, J 6.8 

benzo(d]jnijdazo1-5- Hz, IH). 6.10 (d. 1=1.6Hz, lH), 4.53 (in, ’H), 

amine 1.96 (rn IH), 1.47 (d, 1=6.8Hz, 3H), 1.03 (at, 

211). 0.76 (rn 2H). MS: Caled,: 344; Found: 

[M+Hf 345. 
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EL j compound NMEJMS SM 

32 (2R)-2-(4- (400 MHz) 12.61 (s, IN), 8.22 (s, IM, 7.44 but, Method 

Fluorophenyl)-2-(3- 2I, 7.35 (d, J 8.8 Hz, IF), 712 (in. 2H). 698 68 

(5-methyl’IH- (S. IF), 664 (d,J 8.4 He, Hf, 6.19 (5, IF), 6,11 

pyrazoI.3-yl)3H- (d,J 6.0 Hz, IR), 4.94%, J 5.6 Hz, lB) 4.40 

bzo(dimidozol-5- (ni IF). 3.61 (t, J= 5.6 his; 2}), 2.30 (5. 38). MS: 

ylamino)ethauol Calod.: 351 Found: [M+FIJ 352. 

Example 33 

5 4 mixture of(S)-S iiio-4-(5-oycoproy-lH-pyrazoI-3-y1anæno)’2’I-{4_ 

tluorophenyl)ethylamioojbetizonitrile (Method 69; 3,85 g, 10.2 ninol) and fonnamidinc 

acetate (2.13 g, 20.5 mmcl) in EtOFI (50 ml) was heated at ref!ux for 2 has. Afar cooling, the 

snc*jon mixtre ’was treated with saturated sodium bicarbonate solution (10 ml) and RtOA.c 

(30 nil), The organic layer was separated, washed with brine 
(to 

nit), and dried over Na,SO,. 

10 The solvent was removed under reduced pressure and the residue was purified by column 

chromatography (EtoAc MeOM 30 I) to give the title compound as an olLwhite solid 

(3.23 & 82%). NMR(400 MuLl 12,79 (a, IB), 9.44 Is, I1, 7.93 is, 18). 753 (m, 211), 7.14 

(in, 2W, 7.01 (s, IN), 6.10 (s IF), 6,09 (d, J- 7,6 Hz, IN), 4.63(ni, IH), 197 Cm, IF), 1.55 

(d, J 6.8 Hz, 3F), 1,03 (tn, 211), 0.76 (ni, 211). MS: Calod.: 386; Found: (M+Hf 387. 

I5 

Example 34 

14CY.cicpzppy1dH-zoI-3_vn.6-r(s’ I -(4-fluorophenvflefJiyla’o-- 

bepzoffli)4oI5carboxsmide 

I-(5-Cyo!opropyj. tH-pazot-3-yt)6-j(yI -(4-oroeny)ethyamino)-1H-

20 benzo[djimidazoks-carbonjtrile (Example 33; 0.30 g, 0.77 imol) was dissolved in MeO}{ 

(10 nil), followed by addition of 25% aqueous KON solution (0,87 ml, 1.88 mot) and IS 

dscps of 30°/i 8103 solution. The reaction was heated at 75 'C for 48 hours, After cooling, the 

reaction was diluted with HaO (5 raft. The resulted solid was cotwated by fittntion and &td 

under vacuum to give the title compound (0.137 g, 440/p) as awhite solid, NMR (400 MHz) 

25 . 12,70 (3, IF), 8,66 (d, J= 4,8 Hz, IN), S.0 (s, iF), 8.06 (5, IF), 8,03 (br. 18). 7.42 (in, 28), 
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7.24
0-7.24

 (br, It-I), 7,13 (m, lW 620 is, IN), 6.00 (5, IN), 4.57 (m, IN), 1.95(111,111), 1.47 (dJ 

6.0 Hz, 311). 1.02 (m, 211), 0.74 (rn 21–). MS: Calc&: 404; Found: [M+HJ 405. 

Exsmnle 35 

Follo’sng a similar procedure to Example 33, the foIloog compounds were 

synthesized from a suitable a.minobenzene by Treatment Mth formemidine acetate. 

Ex. ICompound NMRJMS SM 

35 I-(5-Cyclopropyl-IH_ (400 MHz) 1277 Is, IN), 8.45(5,11),7.99is, Method 

pyrazol-3-yl)-[(R)-1 1Ff) 7.49 be, 21-1), 7.15 (at 21g, 6.95 (s, IN), 70 

(4-fluorophenyl)-2 6.06 (a IN), 5,95 to, 3 4.8 Hz  IN), 5,32 It, 

hydroxyethylanaino] 
= 4.8 Hz, IN), 3,79 (in, IN), 3,76 (rn 110, 3.65 

111-benzo[dlirnidazole- (in, 111)1.97 (m, IN), 1,03 (In, 211), 0.74 (III, 

5-carbonifrile AN). MS: Calod.: 402; Found: CM+Hf 403. 

Example 36 

3-15 -Cycloonjcvl.. 1 H-nvmzol,3 -yfl-4-fl nt-N- 1(S- I -(4-fluorothvflethyl1 -3ff-

20enDJIdIimidam1-5-amine 

A mixture of(S)-N’-(5-cyclopropyl-I H.pyrazcil-3-yI)-2-fluoro-N’-[1-(4-

fluorophenyl)ethyl]benzene-1,3,4_triamjne (Method 7!; 0,370 g, 1.00 mmol) and 

fomamidno accuse (0.209 g, 2,00mmo)) in RON (IOm)) was )tented atreflux for I ’ow, 
After cooling, the reaction mixture was banned with saturated sodium bicarbonate solution (5 

IS ml) and EtOAc (15 ml). The organic layer was separated, washed with brine (3 ml), and dried 

0 over Nab SO4. The solvent was removed un der reduced pre ssure and the residue waspuHfied 

by colunm chromatography (hexane EtOA0 1: I) to give the title compound as an off-

white solid (0.125 g, 33%). NI4R (400 MHz) 12.79 is, IN). 8.08 (s, IN), 7.45 (rn 21), 7,20 

(d, .1= 8.4 He, IN), 7.09 it, .J= 8,8 Hz, 21-1), 6.60 it, J 8,2 H; IH), 6.19 (5, 11-), 5.63 (d. J-
20 7.2 Hz, IN), 4,65 (an, IN), 1,98 (so, IN), 1,47 Cd, J 6.8 Hz, 311). 1.01 (in, 2N), 0.77 (in, 21f, 

MS: Calcd.: 379; Found: [M+H]4 380, 

Example 31 

Following a similar procedure to Example 96, the Ralloomang compound Was 
25 s),ithesized from a suitable aminobenzerte by treatment with formamidine acetate, 
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Ex. EL Compound NMEJMS SM 

37 (2R)-243-(5- (400 MHz) 1278 (5, II, 8,09 (a, IN), 7.44 (in, 2H), Method 

Cydopropy121- 7.20 (d, .J 8.8 Hz, IN), 2,22 <t, .J 9,0Hz, 2H), 72 

pyrazol-3-yI)-4- 6.51 (t, .1 8.2 H; IF!), 6.21 (s, 14), 5.50 (d, 3 4.4 

fluoro-311- Hz II]). 5.07 it, J 5.8 No, IN), 4.51 (q. 3 6.0 his, 

benzo(d)imidazol-5- IH), 3.58-3,70 (in, 211), 1.98 (m. IN). 1,00 (lii, ZR) 

ylamino]-2-(4- 0.77 (in, 2H). MS: Caled.: 395; Pound: [M+HJ 396, 

flub ro p he nyl) e thano I 

Example 3 

345 -Cydoocoovl- I H-uvrazol -3 -yll-6-Iluoro-N- [(S- 1 44-fluoroolienyflethyll -3H-

benm [dl imidazol-5-amine 

5 A mixture of(S(5-cyclopropyllHpyraol3y6floroN(4 

fiuoropheny!)ethyl]benzene-I,3,4tjjjpjn (Method 73; 0.302g. 0,816 mmcl) and 

formamidine acetate (0.170g, 1.63 nino)) in EtOH (10 ml) was heated at reflux for! he  

After cooling, the reaction mixture was heated with saturated sodium bicarbonate solution (5 
ml) and EtOAc (15 ml). The organic layer was separated, washed with brine (3 ml), and dried 

10 over Na2SO4. The solvent was removed under reduced pressure and the residue was purified 

by comma chromatography (hexane I I) to give he time compound as an off-

white solid (0.170 g, 55%). Nm (400 MHz) 12.69 is. IN), 8.27(s., I[]). 7.47 (in, 2H), 7.39 
in, J 12.0 Hz, IN). 7.12 it, J= 9.0 Hz, 211). 6.96 (d,J 8.0 Hz, IN), 6.07 (5, IN), 5.90 (d,J 

4.8 Hz, IN), 4,56 (in, IN), 1.96 (m, £14), 1.51 (d, J 6.8 Hz, 314), 1.02 (in ZN), 0,76 (Di. 

� 15 2H), MS: Calcd.: 379; Found: [M+Hf 380. 

Example 3 

Following a similar procedure to Example 38 the following compounds were 

synthesized from a suitable amiriobenzene by treatment with lbrmamidine acetate. 
20 
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Ex. Compound NMRJMS SM 

39 (2R)-2-(3-(5- (400 MHz) 269 (s, Il-I), 8.29 (a, lW 7.47 (in, Method 

Cyclopropyl-IN- 3W. 7.14 (t, J 8.8 He, 2ff), 6.93 (d. J 8.0 74 

pyrazol-3-yI)-6-fluoro Hz, H) 6,03 (5 IN), 5.70 (be, IH), 5,18 (t, I 

3H-benzo[djijnidazol- 5.8 Hz, IN), 4.45 (rn IN), 3.62-3.73 pro, 2W, 

5-ylamino]-2-(4- 1,95 (rn 1H), .02 (rn 2}), 0.74 (rn 2H). MS: 

fluorophenyl)ethanol Calcd.: 395; Pound: [M+HJ’ 396. 

Example 40 

I .(5CvcIoDronyl-lH-unnm]3yhN_Us’1(4.flucos.snv)ethyl1H_upjdn14s 

eltvridhi-6-amine 

A mixture of(.M-(5-cycIopropyl-lJpy,aol3yi)(l-<4 

fluorophenyl)ethyl)pyridinez,4,5-thaoijne (Method 88, 0.15 g, 0.43 mmol) .and formamidine 

acetate (0,089 9, 0.85 mIne!) in EtOH (Scall) was heated at reflux for 2 hours. After cooling to 

25 OC, the reaction mhcture was treated with sathratedNaHCO3 solution (10rd) and EtOAC 

(30 mD The organic layer was sepanted, washed with brine (10 ml), and dried over sodium 

10 sulfate. The solvent was removed under reduced pressure and the residue was purified by 

coluim’ chlomatography (EtOAc-MeOH 40 I) to give the title compound as an off-white 

solid (0.092 g, 60%). FT NMR (400 MBz) 12:75 (a, 1W, 8.39 Is, IN), 8,33 (5, IN), 7.42 (ixi, 

211), 7.0 (In. 2H), 6,90 (5, IN), 6,89 (d, J 2,8 Hz, lH), 6.26 (d, J 1.6 Hz, lB) 5,00 (m, 

IH), 1.96 (rn IN), 1,42 (d, J 6.8 Hz, 3H), IN (m, 2ff), 0.76 (m. 2H). MS: Calod,: 362; 

IS Found: [M+Hf 363. 

Example 41 

12&F2-(l -(S-CvcIorooyhlH-uyrwl-3-yl)..lg4n’jdazor45cyrjdin6yIamino1244 

flu orocJ.ay I) eth aco I 

20 A nsjxtore of (R)-2-(5-aniino-4-(5-oyciopropyi- IH-pyrazol-3-ylarnino)pyridin-2-

ylamtho)-2-(4-fluorophenyl)ethnjjoi (Method 93, 0.14 g, 0.38 ornol) and formaniidine acetate 

(0.079 9,036 mmoi) in EtQH IF ml) was heated at reflux for 2 hours. After cooling to 25 C, 

the reaction mixture was treated wida saturated NaHCO3 solution (10 ml) and EtOAc (30 mO 

The organic layer was separated, washed with brine (10 ml) and dried over sodium sulfate. 

25 The solvent was removed under reduced pressure and the residue was purified by column 

throma%ograpby (BICAc-Meow == 20 1) to give the title compound as an off-white solid 
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(0.22 9, 32%). 1{Nl4R (400 MHz) 12,76 (s, IR), 8.40 (s, IH), 8.34 (S IH), 7.43 (in, 211), 

7.10 (m, 211), 6.92 (s IH), 6.72 (d,f= 72 H; U, 6.25 (5, 1M), 492 (ox, 211)362 (m,211), 

197 (m, 111), 1.02 (m, 214), 0,77 (rn nfl. MS: Calod.: 378; Found: [M+Hf’ 379. 

Fxumale42 

6-(Arnincrnethvfl-3 -(5 clocrcnvI- jbi,jraml-3-y-N.(Ss- W#oroplxen4*th’qV)-SH-

kzc[dbmidszoI-5.o,in 

To l-(S-cyclopropyl- IH-pyrazol-3-yI)-6-((S’)_I_(4-fluorophenyl)ethylaminc)-IH-

ber)zo[djimida2ol_5_carbonjtrjle (Example 33,1.25g. 3,2 coach) and 10% palladium on 

10 carbon (0.69 &U5 mjiiot) inMeOH (40 ml) was added IS tops ononn. Rd. 1IxeIeacilD 

was charged 45 psi hydrogen and shook for 30 hours. The solvent was removed. The residtie 

was dissolved in Marc (200 ml), washed with saturated sodium bicarbonate (50 ml) and 

dried over sodium sulfate. Aæer removal of solvent, the residue was purified by reverse-phase 

column chronmtographv (5-50% CH3CN in RO)to gva the title omporn as an 

IS solid (0.81 g, 61%). ’H NMR (400 MHs) 12.65 (5, 1ff), 8.15 (5, IN), 7.46 (rn 211), 7.36 (a, 

IN). 7,11 on, 2W, 6,91 (d, J 5.6 He, IN). 6.74 (5, lW 5.94 (s. IN). 4.54 (m, 111), 3.92 (5, 

2H), 2.07-1.91 (in, 311), 1,48 (d, /=6.4Hs; 3H) 1.01 on, 211), 0,72 (in, 211). MS: Calcd.: 

390; Found, LM+H14 39I, 

20 Example 43 

N-41 -(5-Cvcloorond-IH-o oI-3vfló-USA -14-fluorcmhenyl)ethvlamino)-IH-

benzoldl irnidazoI5_vllohvfle1zmidt 

A round bottom thsk was charged with 6-(arninomethyl)-3-(5-oycloprapyl-IH-

pyrazol-3-yl)-N-((3)-1 ’(4-fluorophenyl)ethyl)-3ffben2o[4inijdazo1-5an,jne (Example 42; 

25 0.10 g, 0.256 mmol) and acetic acid loaded ThP resin (1.0 mmol/g loading, 0.256 g, 0.256 

mmcl) in mixture of Tl-lF-DCM (I: 1,3 ml) at   OC,TKe resulting; solutionwus s*irred 

vigorously at 0 'C for I hour and filtered through a Jones tube. The resulting resin was 

washed with a THF-DCM solution (I : I 3 x 5 ml), Met removal of solvent the residue 

was purified by column chromatography (EtOAo-MeCH = 20: I)to give the title compound 

30 as an ot1-whte so’id (0.O3 g, 75%). U1MR (400MHz) 12.67 (s, 1H), 8,31) (in, ill), 8,18 

Cs, 1 Hi 7.39 (in, 31-i), 7.11 (rn 211)6,73 is, IN). 6.09 (d, /=6.0 Hz, IH), 5,96 (5, IN), 4.53 

(In, IN), 4.42 (rn IN), 4.31 her, IN), 1,93 (m, IH), 1.93 (5, 3h), 1.47 (d, / 6.4 He, 3H) 1.02 

(m, 211), 0.76 Cm, 211). MS: Catch: 432; Found: [M+H] 433 
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kL -Cycl000vl- I H-,yiwjl-3 -vl)-6 -((S1- I -14-fiuoro,henvI1ethylamino- I H-

Miida4e-4-oarbooftHle 

The mixmre of (S-2amino-3-(5cycIopropyl1ThpyrazoI3ylajnjno)5(l_(4 

5 fluorophenyl)efl,ylamjno)berizonjtrjle (Method 96, 3.95 g, IC nuxiol) and fonnamidine acetate 

(2,2 g, 21 imnol) in EtOH (50 nil) was heated at reflux for 36 hours, After cooling, the 

reaction mixture was treated with saturated sodium bicarbonate solution (30 ml) and laOAc 

(80 ml), The organic layer was separated washed with brine (30 nil), and dried over sodimn 

sulfate. The solvent was removed under reduced pressure and the residue was purified by 

10 colnnin cirornatography (EtOA;) to give the title compound as at, off-white solid (1.05 g, 

260/,). H NMR (400 MHz) 12.80(s, 1141,8,45 (5, lE), 7.43 On 2H), 7.31 (d, /=2.0 Hz, 110, 
7.12 (m, 214), 7.00 (d, /2.OHz, IH), 6,75 (d, J 6,8 Hz, IH), 6.22 (d, J 2.0 Hz, 114)4.58 

(n, 114) 1.97 (ni  i 14), 1.44 (d, /=6,4Hz, 3H), 3.03 no, 214), 0,75 (rn 2H). MS: Calcdj 386; 
Found: W+M4 387 

Example 45 

-CycloarvJ-lH-vro3vl)-o4(si 44Muorothenyj)ethv)ajninth-1J1. 

The aixture of (S)-2amino-3(5-cyclopropyl- IH-pyrazol-3-ylamino)5-(1 -(4-

20 flUoropheny’flethy)arxio)j,jde (Method IM,3.95 g  10mmol) and fomiamidine acetate 
(2.2 g, 21 mmcl) jnEtOH (50 ml) was heated at reflux for 36 hours, After cooling, the 

reaction mixture was rented with saturated sodium bicarbonate solution (30 ml) and EtOAc 

(80 nfl. The organic layer was separated, washed stth brine (30 ciii), and dded over sodium 

sulfate. The solvent was removed under reduced pressure and the residue was purified by 

25 column chromatography, (EtoAc-MeOft 30 I) to give the title compound as an off-white 

solid (0.45 g, 11%). 214 NMI( (400 MHz) 12.79 (5, ’H) 9,00 (d, ,/2.814z, lii), 8.42 (5, 114), 
7.67 (d, 1=2.8 Hz, lW 7.43 (ii,, 214). 7,38 (d, J= 2.0 Hz, IN), 7.09 (m, 314), 6.59 (d, 16,4 

Hz, lii), 6,16 (d, J= 1,6 Hz, IH), 4.54 (in, IH), 1.97 (rn 14), 143 (d, J- 6,4 Hz, 311). 1.02 

(m, 214), 0.76 (no, 214). MS: Calod.: 404; Found: (M+H)* 405. 

30 
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Example Example 46 

3jcyoIonrooyt-1 .44-fiioroviiemfle1tiy)-3H-

henw [dl imfda2oI5-an1ine 

(S)-M- (S-Cyolopropyl- I H-pyrazol-3-yI)-2,6-difluoro-M -(I -(4-fluoropheny ethyl) 

5 benzene-1,34_tiamiae (Method WI, 0.219 9,0319 rm) and formnmidine acetale tO.149 

1.44 xnmol) in EIOR (10 ml) was heated at refiux for I hour, Saturated sodium bicarbonate 

solution (5 ml) and EtOAc (IS ml) were added. The organic layer was separated, washed with 

brine (3 ml) aM dried over sodium suIte. The solvent was ttmovod under reduced pressure 

and the residue was purified by chromatography (Hex- EtOA0 I 1) to give the title 

10 compound as off white solid (0120g. 42%). ’H NMR (400 MHz) 12.83 (5, lii), 8.20(s, IN), 

736 (m 2H), 7$! (d.t1.2 Hz, H), 7.1% (t,JS,S 112, 2H), 6.15 (a, I}, 5.15 (d,J10.4 

His; 1W, 4.67 (to, IN), 1.98 (am Iii), 146 (d, .Y6.8 Hz, 3W, 100 (xl’. 2H), 0.76 (m. 2W. MS: 

CSd.: 397; Found: FM+Hr 398. 

IS Exile 47 

(ZR)-2-(3 -(5-Cvolottjovl- I E-m’nl-3 -vl)-46-difluo,o-3H-baiw Fdlimidnol-5-vlaniiaol-2-

(4-guorothenvl’t1o1 

(R)-2-(4-Anino-3 -(5-cyclopropyl- IH-pyrazol-3 -ylamino)-2,6-difluorophenylamino)-

2-(4--fluorophenyl)ethrmol (Method 104, 0.230 g, 0.57 rrnnol) and fonnamidine acetate (0.119 
20 g, 1.14 moral) in EIOH (10 in]) was heated at reflux far 1 was  Saturated sodium bicaiboate 

solution (5 ml) and EtOAc (IS ml) were added. The organic layer was separated, washed with 

brine (3 ml) and dried over sodium suIste. The solvent was removed under reduced pressure 

Sand the residue was purified by chromatography (Hex- EtOAc I I) to give the title 

compound as off white solid (0,070 g, 30). ’H NMR (400 MHz) 12.83 (5, IN), 2,20 (5, IN), 

25 7.34 Cm, 311), 7.07 (, J=8.8 Hz 211, 6.14 (s, IH), 5.14 (d. J9,6 Hz, lW 4,97 (t, J 5,6 Hz, 

IH), 4.62 (m, 1, 3.64-3,74 (in, 211), 1.97 (rn  IM, 1,00 but, 2F[),0,16 (m. 2W, MS Calod,: 

413; Found: [M+H] 414, 

Example 48 

30 N-(1.3’Benzodfoxol_5..vlm&yl_345_cycicol.1HrvraoI_3_yl3ujdawf4s 

A mixture of6-cliloro4i-(5<yclopropyl lH-pyrazol-3-yfl-3-riitrapidij -2-amine 

(Method 77,70 that, 0.25 mmol). piperonyhsmine (54 Mg, 0,36 mmofl, saturated NaHCO3 (0.5 
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xiii), and anhydrous 1,4-dioxarie (0.5 ml) was heated at 100 OC for 3 hours. The reaction was 

allowed to cool to mom temperature, and the solvents were evaporated in a Genevac. The 

resulting residue was treated withzinc dust (195 mg 2.98 mmcl), formic acid (140 xL, 3,71 

mmcl), and 1,4-djoxane (0.5 ml), and the resulting mixture was reheated to 100 C. After 4 

hours of heating, the reaction was showed to cool and the volatile components were 

evaporated using a Genevac. The conoenfratect reaction mixture was treated with MeCH (I 

ml), 0CM (I ml), and Na2CO3 (125 mg). This mixture was allowed to stir at room 

temperature for 45 minutes, at which point the entire mixture was loaded on top one short 
column of silica gel (3 cm long x 1.5 cm diameter). The column was flushed with MeOH 

10 (-45 ml), and the eluent was concentrated in a Genevac. The title compound was obtained 
from the residue by crystallization from CHCI3/MeOH (7.2 mg) HNMR (400 MFIz) 0.65 
0.76 (xii, 2 H), 0.99 (in, 2 H), 1.96 (m, lii), 4.41 (m, 2 H), 5,94 (s,2 H), 645 is, I IT, 6.52 
no, I IT, 675 (rn I IT, 6.83 (in, I H), 6.92 (in, I H), 7.35 (rn I Fl). 7.71 (m, 2 H), 8.27 (5. 1 
H), 12.60 (5, I W. MS: Caled.; 374; Pound; CM4Hf 375. 

Examples 49-54 

Followüig  a similar procedure to Example 42, the thIloing compounds were 

synthesized from a suitable pyridine. 

Ex Compound NMR/MS SM 

49 3-(S-Cyc!cpropyl- IHNMR (400 MHz) 0,61 - 0,71 (in, 211)0.96 Method 

IH-pyrazot-3-yl)-N_ Hah 2 Il) 191 (m, I H) 4.61 (rn 2 Ii) 632 is, 1 H) 77 
(3- 6.57 (in, I H) 7.49- 7.60 (in 2 H) 7.67 (m, I H) 

(thfluoromethyi)benz 7.71 (rn I H) 7.76 (in, I H) 8.28 (5, IH) 12.59 (5, 

lI-3i-imidaro[4,5_ I H). MS; Called: 398; Pound: fM#PJ399. 

bipyridin- 5-amine 

50 3-(5-Cyclopropyl- H NMR (400 MHz) 0.65 (in 2 H) 0.94- 1.04 Method 

111-pyrazoj-3-y_N (in, 2 H) 1.92 (in, I H) 4.48 (in. 2 H) 6.29 (s, I Fl) 77 

(3,4-ditluorobenzy!)- 6.55 (in, I H) 7.19 (in, I H) 7.33-7.40 (in,! H) 

3H-imfdazo[4,5_ 7,46 (in I H) 7.75 (m, I H) 8.27 (5, I H) 12.60 is, 
bjpyridin-5-aniirie I IT. MS: Cabral.: 366; Found: (M+Ht 367. 
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ExEx Compound NMRIMS SM 

51 3-(5-Cyclopropyl- ’H NMR (400 MHz) 0.75 (m, 2 H) 0.92 (m, 3 H) Method 

IH-pyraz01-3’yI)-N- 106 (rn 2 H) 1.72 (xli, I H) 1,84 (m, I H) 1.92- 77 

((15)-I- 2.03 (in, lH) 474 (ni,l H) 6,34(5,1 H) 6.58 (in. 

pheny!propyl)-3H- I H) 7.18 (rn 2H) 7.24- 7.33 (in, 3 H) 7.34-

itnidazo[4,5- 7.41 (nI, 12 FO 7,69 (in, I H) 8.24 (s, I H), 12.60 

b]pyddin5-amine (5, 10). MS: Caled.: 358; Found: [M+HJ 359. 

52 3-(SCyclopropyl- ’H NMR (400 MHz) 0.61 -0.69 (rn, 2 H) 0.84- Method 

lH-pyrazar-3-yt)-N- 0.94 (m, 2 H) %.90 tm H) 3,00 (in. 2 H) 3.60 (S. 11 

[24IH-indol-.3- 2 H) 648 (Tn, I H) 6.64 (5, I H) 6.94 (m, I H) 

yI)ethylJ-7H- 705 (m, 11-1)7.18 (s, I H) 7.33 (Tn, I H) 7.53 (rn 

imidazo[4,5- I H) 71! (rn I H) 8.22s, I H) 10.82(5,1 H) 

b]pyridin-S’amine 12.60 (5. IN). MS: Calod,: 383; Found: -H] 

384, 

53 3-(5-Cyclopnpyl- ’H NMR (400 MHz) 0.73 (m. 2 H) 0.92- 1.02 Method 

IH-pyrozol-3-yI)-N- no, 2 H) 1.97 (m, I H) 3.02- 3.11 (m, 2Ff) 3.62- 77 

(2-pyridin-2-ylethyl)- 3,72 (m, 2 H) 6.47 (rn 1 H) 6.70 (5, 1 H) 6.94 - 

3Hirnjdazo[4,5’ 7.03 no, I H) 7.22 (rn, I H) 7.29 (rn I H) 7.67 - 

b]pyddin-5-snjine 7.77 (m, 2 H) 8.3! (5,! H) 8,53 (in,! H) 12.64 (5. 

I H). MS: Cakd.: 345; Found: fM+Hi 346, 

54 2-([3-(5’ ’H NMR (400 MHz) 0.77 (rn 2 H) 0.94 (ci, J6.8 Method 

Cyclopnpyl-IN- Hz, 34 H) 1.03 (rn 2 H) 1.98 ’2,09 (in I H) 4.20 77 

pyrazol-3’y))-3H- (in, I H) 4.89 - 4,99 (Di. I H) 5.30 (in, I H) 6,57 

irnidszo(4,5- (rn I H) 6.62 (5, 1 H) 6,77 (in, I H) 7.21 (in. 2 H) 

b]pyridin’S- 7.33 (rn, 2 H) 7.38 - 7.47 (m, I H) 7-72 (rn I H) 

yI]amno)-I- 8.25 (S I H) 12,69 (sI H). MS: Calod.: 374 

phenylpropan-I-ot Found: [M+H] 375. 
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Preparation of atartI,. materials: 

Method I 

0-2-14--0-

5

R)-2-14--15-S

 f]uorooheavF)edmmol 

A solution of 2-chloro-N-(5-cyclopropy!-IH-pyrazol-3-yl)6.methyl-5-njfropyyimidin-

4-amine (Method 75; 1.0 g 3.4 mmol), IJIBA (0.57 g 4.4 rnrnol), mid (R)-2-aniino-244-

flucrophenyl)ethanol (0,58 g, 3,7 mmcl) in n-BuOH (15 ml) was heated to 60 C for 2 hours. 

The reaction was then cooled to 25°C, concentrated, and treated witlo bexane. The resulting 

10 solid was coLlected by fi1cratior to gvt the ttk cuentmomadl.3 g,93%). M& Cakd.: 413; 

� 
Found, 

LI 

Methods 2-7 

Following a simil@r procedure to Method 1, the following compounds were 
15 syndihesfzed from 2-chloro-N-(5-oyclopropyl-lHpyroJ-3.yI)5njopyrimidjn4amine 

(Method 76) or 2-chloro-IV-(5-isoproxy-1H-pyro!_3_yl)_5nitropyiinüdin4amjne 

(Method 87) and the appropriate amine. 

Men. Product NMR(MS Amine 

2 W-(5-Cyclopropyl- 0.62 (a’, 211), 0,95 (11% 211), 1,49 (m, [(lS)-1-(4-

IH-pyrazol-3-yl)_N2- 311), 1.90 (a’, IN), 5,12 (n, IN), 6.13 fluorophenyl) 

(5, IN). 7.15 (m, 211), ’137 (rn 21j) ethyljamine 

fluorophenyl) ethyl)- 8.97 (5, IH). 10.40 (5. IF]). MS: 

S-niopyrimidine- Caled.: 383; Found: [M4-M) 384.17 

2,4-diamine 

3 (2R)-2-({4.[(5- 0.68 (rn. 2I, 0.98 (im 2W. 1.93 (lii, (2R)-2-ainino’2’ 

Cyclopropyl-IN- 311). 3.67 (a’, 21), 5.02 (a’, IN), 6.20 (4-fluoro 

pyrazol-3.yI)amiaoj- (s, ’fl), 7.19 (m, 21)7.37 (rn 2H), phenyethanol 

5-thfropydnudto-2- 8.97 (s, 111), 10.40 (s, IH), 12,36 car 

yl)arnino)-2-(4 s, IN). MS: Ca]cd.: 399 Found: 

Iluorophenyl)ettianol I [M+Hf 400.20 
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Meth Product NMWMS Amine 

4  N’ (5  0.68 (in, 21+), 0.80 (rn, 211), 1.75 (rn (4Aluoro 

lH-pyrazol-3yI)-N. 3H),45I (ra,2H) 605 (s, IN), 7.09 benI)ankLe 

(4-fluoroben2yl)-5- (rn 2H) 7.30 ors, 2W, 8.97 (s, IN), 

nitropyrjrnjdjre-2,4- 1040 Cs, IH), MS: Calod.: 369 

diarnino Found: (M+HF 370.16 

S N(5-Cyo1opropyI- 063 (III, 2H), 0.95 (in, 2}), 1.49 (m, ((IR)-1-(4-

IH-pyrazoj_3_yl)-N2- 31-I), 1.90 (rn IN), 5.11 (rn IH), 6.14 fluorophenyl) 

((IR)-I-(4- IS, 11-0, 7.15 No, 2H), 7.37 (in, 2H), ethyljamine 

fluoropherxyi) ethyl]- 8.97 IS, 11-1), 10,40 (5, III). MS: 

5-nifro pyrirnidine- Calcd.: 383; Found: (M+H]4 384.23 

2.4-diarnine 

6 (R)-2-(4- MS; Calcd.: 373; Found: M+1114 374 (R)-2-arnino-2-(4-

Fluorophonyl).2.(4- 
I 

fl.ovphenyl)etha 

(5-rnethyl-IH- not 

pyrazol-3-ylarnino)-

5-niopyri midin-2-

Imino)ethano1 

(400 ?vfl-lz) 12.23, 11,99 and 1169 (5,  

FIuorophenyl)thyJ)- 111), 10,52,10.48 and 10,37 (s, 11+). phenyl)-

.N4-(5-isopropoxy. 9.15 and 9.97 (d, J 7.2 Hz, IN), 8,99 ethylarnine 

lH-pyrazol-3yI)-5- Is, ON, 7.45-7.31 (m, 211), 7.20-7.08 

nitropyriniidia-2,4- (in, 210, 5.99. 5.85 and 5.77 (S. 111). 

dirimine 5.28, 5.18 and 5.08 Na,IN), 4.70, 

4.63 and 4,32 (m, IN), ISO (d,J 6.8 

IN, 3W, 1.34-1.23 (rn, 6H), MS: 

Cakd.: 401; Found: IM+Hf 402. 

(S).Nt(5.CvcIooropyl.1.FLpyrazoI_3_yl)_fl_[l -(4-fluojophenyl)ethyl]yyrinddjne-2,4,5-

U’ amino 

5 To a suspension of(S)-R4-(5-oyclopropyI-lH-pyrzol-3-yI).[l-(4-

fiuorophenyl)ethyl)-5.nitropyrjmjdjne2,4-djajiiine (Method 9; 0.8 g. 2.0 rnmol) and zbw dust 
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(0.7 it, 
50-(0.7g.

 10.0 mmol) in MeOH TEF (If 1,50 ml) was slowly added saturfttedNH40 solution 

(10 ml) at 25 C. After 3 hours, rise reaction mixture was treated with saturated aqueous 

N114OAc solution (40 ml) and allowed to At for 30 minutes. The reaction was then filtered 

through a plug of cetite with EtOAc (100 ml), and the resulting aqueous layer was extracted 

With EtOAc (2 x 100 ml), dried filtered, and concentrated to give the title compound (0.04 g, 

5%). MS: Caleb: 353; Found: rM+Hr 354 

Melbod 9 

(s)-pt5 -Cyclovrooyl-1 H-nvral-3’yfl-tQ-r I -(4-thioroohenvDethv11-5-nitrorvrimidine-2.4 

ID diamlne 

A mixture of 2.chloro-N-(5<yclopropyllrnpyruol3..yl).snjtxopyrinhjdiji4_atrjne 

(Method 76; 1.0 S, 3.6 irimol), (S>l-(4-tluorophenyl)ethamaxnine (0.5g. 3.6 mmcl), and 

DXEA (0.6g. 4.6 mmol) in n-BuOH (IS ml) was sdn’vd at 25 ’C for I hour and then 

concentrated, The resulting oil was purified by colmmi chromatography (DCM MeOR 50 
IS 1) to give the title compound (0.8 g, 60%). MS: Calcd.; 3S3; Found: (M+Flt 384. 

Method 10 

(SI-Ethyl 6-(S-cvcIomooy!_lH-m.ro13y!anhi1_211(fluorouhenvIethvlamino1s 

rntropynmidine-4.rboxy1ate 

20 A solution ofetllyl Z-chloro-6-(5<yclopropyl_lff-pyrazol-3-ylanijno)_5_ 

nitropyiimidine.4<arboxylate (Method 11; Id g, 18 rnn,ol) and (5)- l-(4-

fluorophenyl)ethanamine (0.43 g, 3.1 travel) m EtOR (20 ml) was stirred at 25 ’C fort hour. 

The reaction was concentrated, treated with water (50 ml), extracted willi DCM (3x 50 ml), 

dried, littered, and concentrated. The residue was then purified by column chromatography 
25 (DCM MeOH 50 I) to give the title compound (0.7 g, 53%). MS: Calod.: 455; Found: 

[M+I{] 456. 

MetInd Ii 

Ethyl ?M?04 car ox late 

30 To a THF (20 mi) solution of ethyl 2,6-dichlom5nifropyrimidine4carboxylate (1.0 

g, 3.80 urinal) was slowly added the 5-cyclopropyl-IH-py,azol-3-amine (0.49g. 3,85 mmd) 

in THE (5 ml) at 0 C, The reaction was stirred at   C for 10 minutes, treated with water (50 
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ml), 

St

-ml), and then extracted with MM (3 x 50 ml), dried filtered, and concentrated to give the 

title compound (1.2 g). MS: Calod., 352; Found, LM+HJt 353. 

Method ’2 

S I-(4-fluorooheriyl)ethyll-3-nifioovridine-2 6-

diamine 

A mixture of 6chloro-N-(5-cyclopropyl li1p)razol-3-yQ-3-nitropyridin-2-amine 

(Method 77; 0,30 g, 1,07 mmol) (S)-1-(4-fluoro-phenyl)ethylamine (0.23 g, 1.61 amid), and 

DmA (0.23 in’, 1.34 mmol) in n-BuOH (5 ml) was heated in a sealed tube at 165 OC for IS 

10 hours. The solvent was removed under reduced pressure and the residue was purified by 

column chromatography (hexane EtOAc - I I) to give the tide compound as a yellow solid 

(0.41 g, 99%), NMJ (400 MHz) 12.22 (5, H) 10.98(5,111). 8.70 (d, 1 7.2 Hz, 111), 8,10 

(d, J 9,2 Hz, IN) 7.39 (rn 211), 7,18 (in, 2W), 6.22 (d, 19.2 H; 111), 6.17(s, 111), 3.27 

(in, 

Iii), 129 tin, IR), 1.52 (d, .1 6.4 Hz, 3W), 0,95 
(rn 2W), 0,64 (m 2W) MS; Cajcd,, 382 

15 Found: [M+H3t3g. 

Methods 13-15 

Following a similar procedure to Method 12, the folloing compounds were 

synthesized from 6-ohloro-N-(5-cyclopropyl-IH-pyrazol-yl)-3-njfropyrjdjn.2-arnine 

20 (Method 77) and tlao appropriate amine. 

Meth Product NM]4IMS Amine 

13 Nt(4Fluorobenzyl) (400 MHz) 12,24 (5. IN), 10,98(s, 1H),8.29 (4-

N2-(5-cyoloprc,yt- (br IH), Ml (d,) 9,211z, IN), 7,36 (rn fluorobenzyl) 

lH-pyrazoi-3-yI)-3- 2H), 7.19 (xii, 211), 6.20 (d. J 9.6 H; 111), amine 

nitropyridine-2,6- 6.19 (s, 111)4,66 (d, J 5.2 Hz, 2H). 1.79 

diamine (rn lEO, 0.86 (rn 2H) 0.45 (ci, 2H). MS: 

caled.’ 368; Found, [M -Ht 369 
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Moth Product NMR/MS Amiiie 

14 (R)-2-(6-(5- (400 MHz) 1221 (s, IN), 10.97 (s, IN), 8.74 (R)-2-amino-

Cyclopropyl_I}{- (d, 3=7.6Hz, ’H), 8.09 (d, 1 9.6 Hz, IN), 2-(4-

pyraz&-3-ylarthno)- 7.38 (m, 2F), 7.18 (m, 2}fl, 6.31 (d, .1 9,2 fluoropheny!) 

5-nitropyridin2- Hz, IM, 6.20 (5, at), 5.21 (d, 1 5.6 H; ethanol 

ylamino]-2-(4- IN), 5,09(13 5.2 Hz, lH, 3.64-3.75 (at, 

fluorophenyl)othanol 2H), 1.91 (rn ), 0.98 Cm, 211). 0,66 (rn. 

211). MS: Coital.: 398: Found: EM+HJ 399. 

IS 2-[6-(5-Cyclopropy!- (400 MHz) 12.02 (s, 1W, 10.95(5.111), 8.07 2-amino-2-(4-

111-pyrazo)-3- (d, 
) 

9.2 Hz, IN), 7.93 (s, IN), 7.35 (m, fluoropheny!) 

ylainlno)-5- 2H), 7.14 (in 211), 6.48 (d. 1 9.2 H, IH), propane-I ,3-

nitropyridin-2- 5.04 (s, I H) 4,81 (5. 211), 4,04 (in 29), 3,90 cEo! 

ylaminoj-244- (m, 29), 1.68 (no IN), 0,90 Ire, 211)0,5! 

fluorophenyl)propan (in, 21T). MS: Cakd. 428; Found: [M+H]4 

e-1,3-diol 429. 

Method 16 

(S)-3-Chloro-M45.cvcloprouvl_ I H-ovrazoi-3 -yfl-2fl- F! -(4-fiuoronInyflethvl1-5 - 

iyridiu-2 6-diamine 

5 A mixture of 5,6-ohloro-N-(5_cyclopropyl_lpyralol-3yl)3nifropyrjdine2.iijne 

(Method 19 0.2� 9013 i ofl, (S)-%-(4-fluoro-phenyeth4amine (017 g. L25 imnol), and 

DmA (0.22 ml, 1.25 mmoI) in n-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 
coiurnn chromatography exane EtOAc = I : 1) to give (S)-3..chloro(5<yclopropyhlH 

10 PYzO1-3-YD-N-(l-(4f1uOrOPhonyI)ethy!)_5nitzopyridin_2,6dinmine as ayeflow solid (0.34 

g, 99%). NMR (400 MHz) 12.29 (5, Ill), 10.68 (5, lH), 8.27 (5, I H) 8.24 (d, 1=8.0 Hz, 114), 

7.39 Cm, 211), 7.16 (m, 2H), 6.11 is, IH). 5.42 (rn, 111), 1.89 (m, IN), 1.60 (dJ 7.2 Hz, AN, 

0.95 (rn 211), 0.61 (It, 211). MS, Calod., 416; Found: Uvt+Hlt 417. 

Wetbods 17-25 

Following a similar procedure to Method 16, the following compounds were 

syrithesixttt from tht appropriate starting material and amine. 
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MethMeth Product NMR/MS SM Amine 2 

17 7(4- (400 MHz) 12.29 (S IH) 10.73 (5, Method (4-fluoro-

Fluorobenzyl)-3- IN), 8.70 (t, J 6,0 Hz, IN), 3.12 , 79 phenyl)xnetha 

chloro-N6-(5- IN), 7.30 (rn 2H), 7.16 (rn 2H), 6.02 narnine 

oyolopropyi-IH- Is, lW 4.71 (d, 1 6.0 Hz 2H’). 1.77 

pyrazo1-3-yI)-5- (rn 1Ff), 0,86 (rn 2W, 0,41 (in 21!). 

nitropyridin-2,6- MS: CaIcd, 402; Found: (M+Nt 403. 

diernine 

IS (R)-243-Chloro- (400 MHz) 12,27 (S. IN), 1070(5, Method 5-

6-(5-oyclopropy!- IN), 8.29 (d. J 1,6 Hz, III), 8.03 (d, SO cyclopropyl-- 

IH-pyrazo1-3- 1 7.6 Hz, IN), 7.39 (m, 21!), 7,14 IH-pyrazol-

ylamioo)-5- (m, 211)6,15 Is, IN), 5,31 (m. IN), 3-smine 

iitopyridin-2- 5.13(1,1 4.8 Hz, IR), 3.32-3.86 (m, 

ylamirio)-2-(4- 21!), 1,92 (rn  IN), 0.98 (it. 2H), 0.68 

fluorophenyl)otha (m, ZN). MS: Calcd, 432; Found: 

no! [M+HJ*433. 

19 (21)-2 -US- (400 MHz) 12.23 (5. lFfl, 10.69 (5, Method 5-rnethyl-IH-

Chloro-6-R5- IN), 8.30 Is, IM, 8,00 (d, J 7.6 Hz, 80 pymzol-3-

rnethyl-IH- IM, 7.41 (m 2Ff), 7.17 (rn 211), 6,12- amine 

pynzol-3- 5.26 (in. IN), 5.13 (t, J 5.2 Hz, IN). 

yI)amino]-5- 3.73-3.86 (in 21!), 2.25 Is, 511). MS: 

nitropyridin-2- Calcd.: 406; Found: (M+FI) 407 

yl}amino)-2-(4- I 

fluomphmyl) etha 

riol 
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Meth Product NMRIIVIS SM Amine 2 

2U (.N-(5- (400 MHz) 12.10,12.05 and 11.84 (s, Method (3)-I-

Isopropoxy-1H- 114), 10.96,10.94 and 10.74 (s, H) 95 (pyridin-2-

I pyrazol-3-yI)-3- 9,09, 888 and 83 (, .1= 7.6 Hz, y1) 

nitro- fi-(i- IN), 8.56 and 8,53 (rn lW 8,15 and ethylarnine 

(pyTidin-2- 8,11 (d,J 9.6 Hz, IN), 7.77 (El, IH), 

yI)ethyi)pyridine- 7.33 (ni IH), 7,28 (m, III), 6,28 and 

26-diamine 6.07 (d. J 9.6 Hz, In), 5.99 and 583 

(a, lW 5.78 and 5.77 (a, IN). 5.35, 

5.26 and 4.92 (rn 114), 4,69,4.68 and 

4,50 (in, IN), 1.55 (d, J 6.8 Hz, 3H), 

1.36 arid 1.28 (in, 614). MS: Caioda 

383; Found; 1M+H)  3M. 

21

 

-(SF -(I-(4- (400 MHz) 12.09, 12.05 arid 11.64 (5, Method (S)- l-(4-

Fluorophenyl)eth IN), 10.94,10.87 and 10.72 (3. IN). 95 fluoro, 

8,98 8.76 and 8.70 (d,J= 7.6 Hz, phenyl)-

sopropoxy-IH- IN), 8,16 and 8,11 (d, J 9.6 Hz 11-), ethylarnine 

pyrazol-3-yt)-3. 7.45, 7.9 and 7.34 (rn 214), 7.15 (m, 

nitropyridine-2,6- 214), 6.24 and 6.04 (d, J 9.6 Hz, IN), 

diarnine 6.03, 5.88 and 5.76 (a 114). 5.32, 5.21 

and 4.89 (m, IH), 4.71, 4.59 and 4.27 

(m, 114), 1.52 (at, 3H), 1.26 (Ca, 6R). 

MS: Calod,: 400 Found: [M+Hf 401. 
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Meth Product J NMRIMS 
] 

SM Amine 2 

22 (R)-2-(4 (400 MHz) 12,12, ’2.10 and 11,61 (s, Method (R)2-anuino-

Fluorophenyl)-2- IH), 10.94, 10,87 and 10.74 (s, IH), 95 2-(4-

(645-isopropoxy- 9.05, 8.82 and 8.73 (d, J 7.2 H; Ihioroplienyl) 

IH-pyrnzol-3- IH) 8.15 and 8.11 (d, 1=9.2 Hz, IH), ethanol 

ylamino)-5- 7.45 7.38 and 7.32 (rn 2H), 7.15 (rn 

niftopy6din-2- 2W, 6,32 and 6.07 (d, J 9.2 He, Iii), 

ytsiu)thano 5.90, S.Z3 and 5.79 (5, ) 532, 5,21 

and 4.89 (in, H) 5.23 (rn, III), 5,12 

(in, IH). 4.78, 4.64 and 4.37 (in, IH), 

4.69 (m, 2H). 1.30 (in, 61e. MS: 

Calc<L; 416; Found: [M+HT 417. 

23 (8)-3-Chloro-,Pfi- (400 MHz) 12.16 and 11.72 (5. IR), Method (8)-I -(4-

(144- 10.64 and 10.58 (S 114), 8.30 (in, 21I), SI fluoro-

fluorophenyethy 7.33 and 7.31 (ii,, 2H), 7.16 and 7.08 phenyl)-

(in, 2H), 5.81 and 5.71 (s, IH), 5.48 ethylamitie 

isopropoxy-IH- and 5.33 (rn lU) 4.60 and 4.21 (in, 

pyrazo!-3-yl)-5- lE), 1.61 and 1,57 (d, J 6,8 He, 3H). 

njtropyridin-2,6- 1.26 On, 6H). MS: Calcd,: 434; 

diarnine Found: [M+HJ 435. 

24 (s).N’-(5- (400 MHz) 12.24 (3,) H) 11.01 (5, Method (8)-I-

Cyclopropyl-IH- lID, 8.30 (d, J 7.2 Hz lU) 8.56 (in, 77 (pyuidin2-

pyizol-3-yI)-3- IH), 8.10 (it J 9.6 Hz, ’H), 7.76 (In, 
- yU-

1R), 1.32 on, J .0 Hz, H), 7.28 (m. I eUiylamine 

(pyridin-2- 114), 6.28 (U, 1 9.2 He, IB), 6.15 (5, 

yI)ethypyridine- 114)5.28 (rn IH) 1.85 (rn D, 1.54 

2,6-diarnine (U, J= 6.8 Hz, 3H), 0.97 (on, 21-),0.84 

On, 21-0, MS: Caled,: 365; Found: 

[M+H]4 366. 
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Meth Meth Prr.duct ?Th4JtJMS SM Amine 2 

25 (R)-2-(4’ (400 MHz) 1218(5,114), 10.96 (5, Method (R)-2-amitio-

F(uoropheny1)-2- 1K), 905, �79 (dJ 7.2 Hz, N), 78 

(6-(5-rne1Iryl-lH- 8,09 (d, f 9.2 Hz, IN), 7,39 (m, 2l, fluorophenyl) 

pyrazol-3- 7.18 (m, Th) 6,33 (d. 1 9,6 Hz, IN), ethanol 

ylexnino)-5- 6.19 (S IN), 5.17 (m, IH), 5.11 (t, 

nitropyridin-2- 5.6 Hz, IH), 3.68 (iii, 211), 2,24 (5, 

ylamino)etharrol 311), MS: Calod.; 372; Found: [M+Hf 

373. 

Method 26 

lh/-5-Cvelcouvl-lg-oazo4--vo-M_1I_4-fluoroonenvncmvIl-4-nirmbenrie- 1 3-

ne 

A ,nhne 15-cydopropy]-N-(5-Thioro-2-n ophenyI)-1H-pyrzol-3-amine (Method 

82; 0.27 g, 1,03 n,mol) (S)-I-(4.fluoro-pheil)-ethyIamine (0.72 g, 5.15 mmol), and DIBA 

(0.27 ml. 1.54 inmol) in n-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 column 

chromatography (exane ETOAc= I 2) to give the title compound as a yellow solid (0.38 g, 

10 97%). NMR (400 MHz) 12.25 (5 111)10.14(5, IH), 7.87 (U, J 9.6 Hz, IN), 7.76 (d, J 6,4 

Hz, IH), 7.36 (in, 2H), 7,15 (m, 211), 6,68 (5, IH), 6.22 (d. J’ 9.4 Hz, I Ii). 5.60 (br, 114), 

4,57 (lii, I H) IS? (ci, IM, 1.44 (d, 1=6.8Hz, 3H), 0.98 (tx, 2H), 0,70 (at 2W. MS: CaJo&: 

381; Found: (M4-HJ 382. 

15 Methods 27-31 

FoIloing a similar procedure to Method 26 the following compounds were 

synthesized from the appropriate starting materials. 
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Meth Product NMR’MS SM Amine 

27 (R)-2-[3-(5- (400 MHz) 12,25 Is, 111), 1014 (5, Method (R)-2-

Cyclopropyl-IH- IH), 7.87 (U, J 9,611z, IH), 7.72 182 arnino-2-(4-

pyraoI-3-yIaunno)- (d, 1 6.8 Hz, lW 7,35 (rn 211), fluoropheny 

4-nitro 7.15 (m, 2H), 6.74 (hr. IH, 6.27 Dethanol 

phenylarnino]-244- r, lH), 5.62 (br, IH), 5.03 It, J = 

iluorophenyl) 5,6 Hz IH), 4.46 (Tn> I O, 3.62 It, 

ethanol J 5.6 Hz, 2H), 1.89 (rn IH), 0.97 

(m, 2H), 0.71 (m 2H). MS: Calcd.: 

397; Found: [M+H] 398, 

2$ N’-(4- (400 MHz) 12.26 (a, IH), 10.22 Is, Method (4-fluoro-

Fluorobenzyi)-N’.. IH), 7.91 (d, 1 9.2 Hz, IH), 7.86 82 pheayl)met 

(S’cyolopropyl-IH- It 3 = 5.6 Hz 1ff), 7,36 (m, 21), hanamine 

pyT&coI-3-yl)-4_ 7.17 (rn 211), 6,90 (S. Ill), 6.24 (U, 

nitrobenzerie-1,3- J 9.6 Hz, IH), 5.70 (s, I, 4.44 

diamine (d, J 5.6 Hz, 2H), 1.87 (UI, III), 

0.94 (rn 211). 0.69 (m 211). MS: 

Calod.: 367; Found: [M+H] 368. 

29 (S)W-jI.(4- MS: Cakd,: 399; Found: [M+Hf Method 

Fluotophenyl)ethylj 400. 83 fluoro-- 

-N3-(5-isopropoxy- pheny-

IH-pyrazol-3-yI)-4- ethylamine 

nitrobenzene-1,3-

diarnine 
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Mell’ Product NMRIMS SM Antilie 

30 (S)-.M-(5- (400 MHz) 12.28 (s, IH), 10.18 (b, Method (S)-I-- 

Cyclopropyl-iH IH), 8.54 (5, IH), 7.89 (d, J= 9.2 82 (pyridiri"2-

pyiazol-3-yi)4- Hz, IR) 7.84 (d, J 6.0 Hz, IM), yl)-

thuo-N"(I-yrid’m- 7.77 (m, 2H), 7.34 (d,J= 8.0 Hz, ethylamine 

2-yI)ethyObenzene- IN), 7.28 (rn IH), 6.65 (m, IN), 

1,3-diamine 6.24 (m, IH), 5.60 on, IN), 4.60 

(m, III), 1,89(m, III), 1.49(d, J= 

6.4 Hz, 3H), 0.97 (rn 2H). 0.73 (rn 

2N). MS: Ceded.: 363; Found: 

rm+H]4 365, 

31 (R)-2’-(4- (400 MHz) 12,22 (s, IH), 10,15 (s, Method (R)-2-

FIuoropheny-2-(3- IN), 7.87 (d, J= 9.6 Hz, IN), 7.75 84 amino-2-(4-

(5-methyl-IH- (d, J- 6.0 Hz, IH), 7.36 (rn 211), fluoropheny 

pyTazol-3-ylammo)- 7.17 (rn, 211)6.670, 1W, 6,28 I)edtanol 

4- (rn  Iii), 5.53 (in 114), 5.06 (t, 1 

nitxopbenylamTho)ot 5,6 Hz, IN). 4.45 (n, J, 362 (F. 

hanoi J= 5.6 Hz, 211), 2,23 (s, SN). MS; 

CaIcd.: 371; Found; [M+H] 372. 

Method 32 

� (S-445-CvcIonroovI- I HowazoI 3 -ylmninoI2-f I -(4-fluorotheny flethylarninol -5-

nit roben zo it lie 

5 4 mixtm of4-(S-eyclopmpyi- IN-p -3yLanino)-2’t1uoro-5-nitmbonronitrUc 

(Method 33; 3.0 g, ’0.4 mmcl), (5)-I ’(4-fluoro’phenyi)ethylainirie (1.60 g, 11.5 nimnl), and 

OIEA (2.3 ml, 13,1 mmd) in n-BuOH (20 ml) was heated in a sealed tube at 230 t for 2 

hours. The solvent was removed under reduced pressure and the residue was purified by 

column chromatography (hexane EtOAc 1: 2)W give the title compound as a yellow solid 

10 (4.1 g, 97%). NMR (400 MHz) 12.41 (5, IN), 9.95 (s, 111), 8.39 (s, 1W. 7.44 (in 211), 7,38 

(d. J 6.4 Hz, IH), 7,13 (in, 2H’), 6.95 (5, IN), 5.68 (s, 111), 4,56 (in, IN), 1,91 (in, IN), 1,55 

(d, J 6.8 Hz, 3H), 0.96 (rn 2H), On (m 2H). MS: Calcd.: 406; Found: (M+Hr 407. 
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Method 

59

-Method 33 

4-(5-Cvcoomm’l- IH-pyrazol-3-ylamino)-2-fluoro-siiitrobenwnitrile 

To a solution of2,4-difluoio-5-nitrobenzonjwjle (Method 34, 5,0 g, 27 mmol) and 

DIEA (5.4 ml 31 natural) in TNF (20 ml) was added dropwiso a solution of 5-cyclopropyl- j H-

5 pyrazol-3-amine (3.2 g, 26 annual) in THE (5 ml) at 0 °C. After addition, the reaction mixture 

was stirred at 25 OC for I hour, The solvent was removed under reduced pressure and the 

resulted residue was purified by colunm chromatography (hexane EtOAc 3 I) to give the 

tide compound as a yellow solid (5.5 g, 74%). NMR (400 MHz) 12,54 (5, IN), 10.13 (a, IN). 

8.78 (d, i 7.2 Hz, IH), 8.10 (ti J 13.6 Hz, IN), 6.02 (5, lI), 1.91 (m, IH), 0,97 (m. 211), 

� 
10 0.72 (in 211). MS: Caled.: 237; Found: [M+Hf’ 283. 

Method 4 

2 4-DjOwTo-5-nitobrlzonuIrile 

Pobssium nilrate (16.4 g, 147.4 mmol) was added to concentrated 112804 (85 ml, 1582 

IS mmol) at 0 C, followed by slow addition of2,4-difluorobenzonithle (11.0 g, 79,1 mnlol). 

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 arid dsied to give the title compound 

(13.8 g, 95%) as a white solid. NMR (400 MN; CDCI3) 8.48 (m, IN), 7,24 (a,, 111). 

20 Method 35 

Following a similar procedwe to Method 32, the following compounds were 

� 
synthesized from 4-(5-cyclopropyl- 1H-pyrazo1-3yIamino)-2-fluoro-5-nitrobenzonjtrile 

(Method 33) and the appropriate amine. 

Meth I Product NMR/IIS A.nh’e 2 

35 (R)-4-(5- (400 MHZI 12.40 (5, 1 H), 9,95 (s, IM, (R)-2-amiao-2-(4-

Cyclopropyl-IJI- 8,42 (5, l, 7,41 (in. IN), 7.12 in, fluorophenyl) 

pyrazol-3-ylamino)- 4F0, 693 (3, IH), 5,64 (5, Iii), 5,24 (t, ethanol 

5.2 Hz, IH), 4.47 (ni IFI), 3,75 (01. 

flLlorophenyl)-2_ IN), 3,69 (in, IF), 1.91 (ni, III), 0.99 

hydroxyethyla.n,jiioj. (rn 2H), 0.71 (n, 2F1). MS: Calcd,; 

5-nitrobenzonithle 422; Found: (M+H]t 423. 
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Method 36 

(S1-N’-(S-Cvclorsotv I_I H-tymzol-3-y112-fluoro4/_r I -(4-fluprothernl )ethyll-4- 

nitrobenI 3 -disuse 

A mixture of5- clopropyl-N-(2,3-difluoro-6-n sophenyl)-IH-pyrazol-3-amine 

5 (Methed 85; 0400 g, 143 mmcl), (S)-1-(4-fluoro-phenyl)ethylamine (0.209 g, 1,50 mmol, 

aS DIEA (0373 ml, 2.14 mnoI) in n-BuOH (3m!) was heated in a sealed tube at 160 C for 

8 hours. The solvent was removed under reduced pressure and the residue was purified by 

column chromatography Oexane EtOAc 4: I) to give the title compound as an orange 

solid (0.40 g, 70%). leAR (400 MHz) 11.95 is, 111)8.74(5,111)7.72 (1. J 9,2 Hz, IH), 
ID 7.43 It, 1=7.0Iris, 211), 7.25 (d, J 6.4 Hz, Ill), 7.15 (t, J 8.8 Hz, 211), 6,26 (t, 1 8.6 He, 

111), 5,63 (s, IH). 4.78 (in, IN), 1,84 (m, IN). 1.48 (d, 1=6,8Hz, 311), 0,91 no, 210, 0.66 (on, 

2W. MS: Calcd.: 399; Found. ftd+HJ 400. 

Method 37 

15 Following a similar procedure to Method 36, the following compound was synthesized 
from S-cycIopropylN 2,3-difluoro-6-nitrophenyl)jffpyo13emjne (Method 85) and the 
appropriate amine. 

MetE. Product NMR/MS Amine 2 

37 (R)-2-[3-(5- (400 MHz) 11.95 (5, 111), 8.74 is, IN), 7.72 (R)-2-amino-

Cyolopropyl-111_ (d. J 9.6 Hz, 111)7.42 (rn ZN), 7.15 (t. J = 244-

PrazoI-3-ylamino) 8.8 Hz, 211), 7.02 In, .1 
= 4.4 He, IN), 6.23 fluorophenyt) 

2-fltxoro-4- 0, J = 8.6 Hz, lfl), 5.63 is, Iii), 5.04 (t, 3 = ethanol 

nitropheuylamitioJ. 5.8 He, 111), 4.65 (in, IN), 3.61-3.74 (Tn, 

2-(4-fluoro 211), 1.84 (nI, 111). 0.91 (rn, 211). 0.66 (Tn, 

phenyflethanol 211), MS: Calcd,: 415; Found: [M+Nf 416. 

Method 38 

20 44-fiuoronhenynethyll-6-

niobenzene- 3-diamine 

A mixture 5-oyelopropyl-N44,5-difuoj-2-pjtxophenyl)-IH-pyr1-3-ap,aiwe 
(Method 86; 0.300 g, 1.07 niol), (S)-1-(4-fluoro-phenyl)ethyramine (0.164g. 1.18 rnrnol), 

and mBA (0.280 ml, 1,61 mmol) in n-BuOH (2 ml) was heated in a sealed tube at 160 C for 

25 16 his. The solvent was removed under reduced pressure and the residue was purified by 
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notation colunm chromatography (hexane EtoAc 3 I) to give the title compound as an orange 

solid (0.380g B4Vo),’fMR (400MHz) 12.29 (sIN), 1014(5. 1W, 7,75 (d. J 12.8 Hz, 

IN), 7.63 (d, J 6,4 Hz, I ), 7.41 (rn 211), 7,14 (t, J ,8 Hz, 211), 7,00 (d, J 8.0 Hz, IFi). 

5.63 is, 110,4,55 (rn  I 11). 1.90 (m, IN), 1.52 (d, J 6.8 He, 3W, 0.98 (nI 211), 0.71 (in, ZH). 

S MS: Caled,: 399; Found  [M+H] 400. 

Method 39 

Following a similar procedure to Method 38, the following compounds were 

synthesized from 5-cyclopropyl’N-(4,5-dif]uoro-2..pjtrophenyj).111-pyrazol’3anijne (Method 

10 86) and the appropriate more. 

Meth Product NMR/MS Amine 

39 (R)-2-[5-(5- (400 MHz) 1229 (8, 111), 10.13 (8, 1W, 7.77 (R)-2-

Cyclopropyl-IB- (d, .1 1 12.8 Hz IH). 7.41 (xi], 1 6.4 He, 311), amino-2-(4-

pyrazol-3-ylamino)- 7.15 (t, J 8.8 Hz, 2W, 7.04 (d, 3 8.0 His, fluoro 

2-fluoro4- 113), 5.60 (5, Iii), 5.08 (r, >5.8He, IN), phenyl) 

nitrophenylamino]_ 4.45 (in, IH), 3.62-3.80 (211. 2N), 1.90 (in, ethanol 

2-(4-fluorophenyl) IH), 0.98 (rn 2H) 0.7’ (m, 211). MS: Coined.: 

ethanol 415; Found: [M+Hf 416. 

Method 40 

(R -2-i5 -Amino-4 -(5 ’cyolotwoovl- I H-ovrazol-3-vlan*io1-6-rnethyluvrin,jdin-2-ylaniino1_-

(4 flummiltemI)ctioutol 
� 

15 To a suspension of(R)-2-[4-(5-cycIopropyllHpyrol3ylamino)6rnethyl.5 

nuIropyiirnidin-2’ylaniJoo]2(4..fluorophenyethariol (Method I, 1.0 in 2.4 mmol) and zinc 

dust (0.79 g, 12.0 mmoj) in the mixture ofMeOH THE (1:1,70 ml) was slowly added 

saturated NH4CI solution (10 nil). After 3 hours, the reaction Was treated wifir saturated 

aqueous NH4OAc solution (40 out, and the resulting mixture was stirred for 30 minutes. The 

20 reaction was then filtered through a plug of celite with Et)Ac (100 ml). The resulting 

aqueous layer was extracted with EtoAc (2 x 100 ml), dried, filtered, aid conceutvate4 to give 

(Op g, 9001,). MS: Cakd,; 383; Found: [I’vI+HJt 384. 
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Methods 4146 

Following a sistix ptocwe to Mothod 40, t1e following compounds were 

synthesized from a suitable nilro-pyiimidine. 

Moth Compound NME/MS SM 

41  7(5-(olopropyl- 0.70 (rn 2H), 096 (in ZR), 1.48 (d, J 6 Hz, Method 

lH-pyrazo)-3-yl)-.. 3R), 1.90 (m 111)5.05 (t, 1 6 Hz, 1W, 620 2 

[(IS)-1-(4-fluoro (s, fl), 716 (m, 2H) 7.45 (m, 21:),8.83 (Dr s, 

phenyl)athj]pyrimidi IH) 10.35 (or s, IM. MS: Cakd.: 353; Found, 

ne-2,4,5-triamfno [M+BV 35421 

42 (2R)-2-fl54m,ino-4 0.65 (rn 21, 090 (m ), 1,80 (in, 11),356 I Method 

[(5-cyolopmpyl-IH- (in, 21:). 4.80 (rn I H). 650 (5, I H). 7.10 (in, 3 

pyTazol-3- 211), 736 (rn 2E) 8.25 (hr s, IH). MS: Calod.: 

yl)amino)pyrimidfn- 369; Found: [M-Hj 37022 

tluo rop h any I) a Ui an o I 

43 M-(5-Cyclopropyl- MS, ›C WW  Found: [M+H]* 340.19 Method 

1H-pyrazol-3-yI)-JV2- 4 

(4-fluoroberay 

pyærnidine-2,4,5-

tmnuna 

44 N’-(S-Cyclopropy!- MS: Calcd.: 353; Found: [M+Ht 354.21 Method 

S 

flu oroph enl) 

ethylipyrirnidine. - 

24,S-triazuita 
I____________________________________________  

45 (R)-2-(5-Arnino-4-(5- MS: Calod.: 343; Found: fM+HI 344 Method 

methyi-IH-pviazol-3. 6 

ylani ino)pyrirni din-2-

ylamino)-2-(4-

fluorophenyl)ethanol 
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Meth Compound NMRIMS SAT 

46 77 -(144- MS: Calod,: 371; Found: (M+Hf 372 Method 

Fluorophenyl)ethyl) 7 

sopropoxy-

IH-pyrazcæ-3- I 

yl)pyrimidin-2,4,5-

trianune 

Method 47 

� 

(Y -Ethyl 

fluoroohenyItvlpmioo1Dyflnudjne4.cboxyinte 

5 To a suspension of (S)-ethyl 645-cyclopropyl-IH-pyiazo1-3-ylainino)-2-[1-(4-

tIuorophex1yl)ethylaminoJ5_nitropyrjpdJn4_rboj (Method 10; 0.7 g, 1.5 nmiol) and 

zinc dust (0.5 g, 7,7 mine]) in scifill THF (I 1, 20 ml) was slowly added saturated aqueous 

NM4CI solution (3 ml), After 1 hour, the reaction mixture was cooled to 0 C, to which was 

added saturated NI440Ac solution (10 ml). The resulting mixture was allowed to stir for 10 

10 minutes at 0 C and then filtered through a plug ofce!jte with EtOAc (100 mU, The resulting 

aqueous layer was extracted withEtoAc (2 x tOO red), dried, fifteccd, and concentrated to gyo 
the title compound (0.60 g, 92%) which was used without further purification. 

Method 48 

� IS (-V-(5-Cyclonoovl-lH.ovra2oL3yfl-zA’1l 

To a suspension of (S)-N-(5-cycIopropyl-lH-pynajol-3.yl)-t-(1 -(4-

fluorophenyl)othyl]_3_nitopyddin2,6djamin0 (1ethod 12; 0.26 g, 0.68 mlnol) and zinc 

dust (0.223g. 3.41 mrnofl in MeQI-I THF (l: 1,12 nil) was slowly added saturated 

aimnonium chloride solution (1.5 ml). The reaction mixture was stirred at 25 °C for 1 hour, to 

20 which was then added saturated amntoSm acetate solution (5 call. The resulting mixtuse was 

sinned for another 30 minutes. Zn dust was removed by fulintion and washed with EtOAc (20 

ml). The organic layer was separated, washed with brine (10 ml) dried over Na2SO4, and 

concentrated. The title compound was used directly for the next step without further 

purification. 
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Methods 49-I 

Following a similar procedure to Method 48, the following compounds were 

synthesized from a suitable –tro-pyridine, 

Med. Compound NMRIMS SM 

49 N’-(5-Cyclopropyt-IH-pyrnot-3yL)tç4_ MS Culcd.; 33S; MeThod 

fluorobcnzyl)pyridthe-23,6-tijainjne Found: [M+Hr 339 13 

50 (2R-2-({5-Amino6[(5cycopropyI4flc MS: Cakd.: 36S; Method 

pyrazo1-3-yl)amino]pyridin2-yI}amjno)2(4. Found: [M+F1] 369 14 

fluo ro 
p h erly I) e than o1 

51 7-((5-Mnioo-64(5-cycIopropyJ-lH-pyrazol3 MS: Calcd.: 98; Method 

yl)aroino]pyrid2yl}amino).2-(4 Found: (M+Hf 399 15 

fluorophenyl)propane- 1,3-diol 

52 5-Chloro-lt-(5-cyclopnpyl-U1_pyrazol_3y1). MS: Calcd.: 316; Method 

fi-E(lS)-1-(4-fluorophenyl)ethyijpyndthe- Found, [M+l3]" 387 16 

2,3,6-taiamine 

53 5-Choro-lV-(5-cyclopropyl_lHpyrazol_3yl)_ US: Calcd.: 372; Method 

N-(4-fluorobenzyI)pyridine.2,3,6-friamine 
i Found: (M+Hf 373 17 

54 (2R)-2-((5-Amino-3-chioro_&f(5-cyolopropyl. US: CabS.: 402; Method 

IH-pyr0zo1-3-yl)amino]pyridin-2-yl}ano)2 Found: (M+}lf 403 18 

(4-fluorophonyb)etharLol 

55 (2262-(15-An-3.ohboro6E(5methylbH.. US: Cakd,: 376; Method 

I pyrazob-3-yj)amino]pyjjdin2yI}an,jno)..2<4 Found: [M+H]  377 19 

fluoropheny Dethenol 

56 MS: CabS.: 353; Method 

(pyridin-2’yb)ethyb)pidine2,36-thine Found: M+HJ 354 20 

57 (5)-e-(1-(4-Fbuorophenyl)ethylyvc(5 MS: Cabcd.: 370; Method 

isopropoxy_IH-p)oj3yb) pyridine-2,36- Found: (M4-HJ 371 21 

tnamine 

58 (R)-2-(5_ Amino -6-(5_isopropoJbmpyrl3. US: Cabcd.: 386; Method 

yIanno)pyridin-2-ybmi,jno).2<4 Found: (M+H] 387, 22 

fluorophenyj)erlianol 



FA 

WO 2lOMflO PCT/G1120061001I 
-65-

Meth Compound NMR/MS SAT 

59 (S)_5_Chloro-N’-(l-(4_fluorophenyethyI)_ M8: Calod.: 404 Method 

(5-isopropoxy-IH_pyrazo13-yl)pyridine-2,36- Found: [M4-1-l) 405. 23 

trianhlne 

60

 

�(ST is  MS: CaIc&: 335; Method (pyridin-2’yl)ethyl)pyridine-2,3,6-triamine 

Found: (M+H] 336. 24 

61 (R)-2-(5-Arnino-6-(5-methv!-lH-pyrazo1-3- MS: CeIcd, 342; Method 

ylamino)pyridin-2-ytamino)-2-(4- Fimd; iA*HV 343. 25 

fluorophenyl)ethanol 

Method 62 

fif}-N’-(5-CvcIoo11H-Dv,oI.3_yfl-N’-Fl_14_fluoropflenvI1Sivl1benzie-I 3.4-thamine 

To asusponsion of(S)-N-(5.cyo1opropyI-1H-pyrazoI-3-yfl-M-[!-(4-

f1uorophenyI)ethyl]-4-niobenzene.1,2-diamine(Method 26; 037g. 0.97 mmcl) and Zinc 

dust (0.317 g, 4.85 mmol) in MeOW THF (I: 1,24 ml) was slowly added saturated 

armuonium chloride (3.0 ml), The reaction mixture was Mined at 25 °C for I hr, to which was 

thou added saturated ammoniun acetate solution (5 ml). The resulting mixture Was stirred for 

another 3) mn.Zndud was removed by filtration and washed wthEtOAo(20 red). The 

organic layer was separated, washed with brine (10 nil), dried over Na2SO4, and concentrated. 

The crude product was used directly for the next step evirsout further purification. MS: Calcd: 

351; Found: [M+H] 352, 

Methods 6348 

IS FoIlong 4 similar procedure to Method 62, the folloing compounds were 

synthesized from a suitable nitrobouzene by reduction. 

Meilt Compound JNMR/MS SM 

63 (2R)-2-((4-Ano-3-[(5-cydopropy-tr1-pnzzo- MSt Ca1c: 363; Method 

3-yI)amlnojphenyl}amino).2-(4- Found: 

(M+Hf 568 27 

fluorophenyl)ethanol 

64 N’-(5-Cyclopropyl-IH.pyrazol_3_y!)-g44- MS; Calcd: 337; Method tluorobeozyl)benzene-1,2,4-triamine 

Found: (M+flf’ 338 28 
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MachMeth Compound NMRIMS SM 

65 -((1l-(4-F!uorophenyI)ethyl]-P(5_ MS: Calcd: 369; Method 

isopropoxy1H-pyrazo1_3_yflbenzene_I24 Found: [M+HJ 370 29 

&iamine 
I 

67 (S)-M-(5-Cyclopropyl-lHpyrazol3yl)N’(l. MS: Calod: 334; Method 

(pyHdin2-yl)ethyl)benzene-1,3,4-triamjne Found: [M+H] 30 

335. 

68 (R)-2-(4-A1nino-3-(5-methyl-lHpyrazol-3- MS: Calod: 34!; Method 

I yIanino)phenylamino)-2-(4fluorophenyI)ethanoI Found: (M+H 31 

342. 

Method 69 

-(er-

tlo.oToohenyl)ethylaminol nitrile 

5 To a suspension of(S--(5-cycIopropyl-1H-pyrol-3-yIarjino).24l.(4-fluoroplieoyl) 

ethylamino]-5-nitroberizonjthle (Method 32; 4.10 g. 10.1 nunol) and zinc dust (3.30 g, 50.4 

niinol) in MeOR THF (1 I, 100 in]) was slowly added saturated ammonium chloride (40 

ni), The reaction mixture was stirred at 25 rC for 1 hr, to which was added saturated 

ammonimn acetate solution (50 ml). The resulting mixture was stirred for another 30 min  

10 The lbn mistreat removed by filtration and washed with EOAc (200 ml). The organic layer 

was separated, washed with brine (100 ml), dried over Na2SO4, and concentrated. The title 

41 compound was used directly for the rt>t step samom earther puvitation. MSt Called. 376; 

Found: (M,HJk 377 

Method Th 

Following a similar procedure to Method 69, the following compounds were 

synthesized from a suitable nitrobertzene. 

Meth Compound NMR/MS I SM 

Ia 5-Aniino-44(5-cyclopropyl-jJI-pyrazo1_3_ MS: Called: 392; Method 

yDamiao]-2-([(1R)-1-(4fluorophenyl)-2_ Pound: M+}fl 393 35 

by roKy thy I) a iso) enimnt 
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Method 71 

(-M-(5_CvcloDroDvIjHyvrazol3ylz_nuNIr! -l4-fluorophenvl)hvI1benzae- 13 4-

triamh.e 

To a suspension of(S) N’-(5-cyclopropyl-lH_pyrnoj3yl)_2fluoroy’_[1 -(4-

5 (Method 36; 0.40g. 1.00 moral) and zinc 

dust (0327 g, 5.00 nmio) in MoOR: THE (1 10 ml) was slowly added saturated 

aninionium chloride (4 ml). The mixture was stirred at 25 C fix 2 hours, to which was then 

added saturated ainmonium acetate solution (5 ml). The resulting mixture was stirted for 

another 30 minutes. The Zn dust was removed by filtration and washed with EtOAc (IS ml) 

0 The organic layer was separated, washed with brine, dried over Na2SO4, and concentrated. 

Tile title compound was used directly for the next step without further purification. 

Method 71 

Following a similar procedure to Method 71, the following compound was synthesized 

Is from a suitable nitrobenzene. The compound was used directly for the next step without 

further purification. 

Meth Compoua’d SM 

72 
- (2R)-2 -( {4 -Amino-3 -((5 -cyclopropyl- I H-pyrazol-3 -yl)amirro}-2- 

fluorophenyl }amino)-2-(4-fluorophenyl)eftsanol 

Method 

37 

Method 73 

03 

20 triamane 

To a suspension of (5-N’ -(5 -cyclopropyh I H-pyrnol-3 -yl)-4-fluoro-N [1 -(4-

fluoropheruyl)ethyl]6nifJobeuzone434inmifle (Method 38; 0.33 g, 0.826 mmol) seved Zinc 

dust (0.270 g, 413 mmol) in MeOft THE (1: I, 10 ml) was slowly added saturated 

anmionium chloride (4 ml). The mixture was stirred at 25 C for 2 -, to which was added 

25 saturated anmu,nium acetate solution (S ml). The resulting mixture was stirred for another 30 

min. The Zn dust was removed by filtration and washed with EtoAc (IS nil). The organic 

layer was separated and dried over Na2804, After removal of solvent, the title compound was 

used directly for the next step without further purification. 
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Mhod 74 

FoILoÆtg a smilw procedure to Method 73, the following compounds were 

synthesized from a suitable nitiobenzene. The compound was used directly for the next step 

without fritter purification. 

Meth Compound SM 

74 (2R)-2-( (4-Amino-5- ((5-cyolopropyl- I H-pyrazol-3 y!)amino] -2- 

fluorophenyl) amiuo)-2-(4-fluorophenyl)ethanol 

Method 

39 

Method 75 

A solution of5-cyclopropyldH-pyrazol-3-amine (1.89, 14.0 mniol) in n-BuOH (25 

ml) was slowly added to the n-BuOl{ (60 ml) solution of24-dichloro-6-methyl-5-

10 nitropyrimidine (3.0 g, 14.0 mmoI) and DIEA (2.4g. 19,0 nuno). After 5 minutes, the 

reaction was diluted with hexana (100 ml). The resuttng pxeciptatt was tapered by 

filtation to yield the title compound (4.1 g, 960%). Mg: Calcd.: 294; Found: [M+Hf 295. 

Method 76 

IS 

To a solution of2,4-diohloro-5-nitropyrirnidine(3.0 
is, 15 annual) aS OIEA (2.4 g, 

Its mmol) in n-BuOFJ (30 ml) was slowly added 5<yclopropy-lH-pyrazol-3-miiine (2.0 g, 

16.2 imnol) at 25 OC. The resulting solution was stirred at 25 ’C for 5 minutes and 

contaminated to dryness to give the title compound (3.1 g). NMR (CDCI2) 0,80 (m, 2W, 1.05 

20 (in, 2H), 640 (S. lB) 920 (5,1W, 9.70 (br a IN), 10.40 (ft a, I H). 

Method 77 

ci2rc.5-cvclopT9pyl- I 

To a solution of2,6-diohloro-3-nitropyridine (0.67g. 3.2 mmol) and DIEA (0.46 and, 

25 2.65 niniol) in EtOH (20 ml) was added a 5-cyoIopropyl1H-pyrwioI-3-amine (0.26 g, 2,12 

annual) solution in EtOFI (5 ml) dropwise at 0 ’C. After addition, fee reaction mixture was 

stirred at 25 ’C for 24 hours. The solvent was removed under reduced pressure and the 

resulted residue was purified by column chromatogTaphy (lexane EtOAc 5: 1) to give the 

title compound as ayellow solid (0.58 g, 98%). NMR (400 MHz) 12.36 (5, lEO, 10.20 is, 1W, 
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8.54 in, 3= 8.4 Hz, IH), 7.01 in, 3=8.4Hz, 11-0.6.39 (d, J .6 Hz, IN), IN (rn IH), 0.96 

(m,2 H), 0.71 (rn 211). MS: Calc&: 279; sound: IM+}3J 280. 

Method 78 

S Foowing 4 siuæar procedure to Method 77, the foflong compound wis synthesized 

fiom a nitropyndine by reacting it ith the appropriate amine. 

Math Prodnet NMRIIVJS Amine 

is 6-Chloro.N-(5- 
(4.

 

0O0 MHz) 12.36 (5 111), 10.24 (s, Ill), 5-methyl-Ill-

methyl-IH-pyrazoj-3- 855 (d 3=8.8Hz IN), 7.02 (d, J-8.; pymzol-3-amioe 

yl)-3-nitropyridin-2- Hz, IM), 6.48(s, 1W. 2,27 (5, 310. MS: 

amine Ca]cd.: 253; Found; (M*H]* 254. 

Method 79 

kChoro-N-( 5 cvc1onmnv1 I H-ovrazo!-3-I )-3 -nifrooyridine-2-ania 
10 To a solution of 2,3,6Arichloro_5_riitropyridjrie (1.62 g, 7.10 mmol) and DIM (1.24 

.ini, 7.1 zonal) in THF (25 it]) was added dropwise a solutionofs-oyo!opropyl-Ijipyrazol-3-

amine (0.70 g, 5.68 immol) in ThF (Sm!) at 0 C. Afteraddition, the reaction mixture was 

stirred at 25 C for 24 hours. The solvent was removed under reduced pressuxe and the 

resulted residue was purified by colunm chromatography (hexane EtOAc = 1.5 1) to give 
IS %kxettlt compound as ayellow solid (0.83 9,47%). NMR (400 MHz) 12.39 is, IF!), 10,12 is, 

IN), 8.77 (d, J 1.2 Hz, IN), 6.35 (s, lW 1,95 (m, IH). 0.96 (in, 211), 0.71 (a], 214). MS: 

Calod,; 313; Found; 1M+HJ 314. 

Methods 80-81 

20 Following a similar procedure to Method 79, the following compounds were 

s,ttbesiz.d fiom a l,3,6-thchozo-5-nitropyridine by reacting it with the appropriate amine, 

Meth Product NMIUMS Amine 

80 (R)-2-(3.67iohloro.5- (400 MHz) 8.46 it, 110, 8.22 Cd, 1= (R)-2-amino’2-

nhtropyridin-2- 8.0 Hz, IN). 7.45 (rn 21.0, 7.16 Cm, (4-fluoro 

ylamino)-2-(4- 2H), 5.22 (m, IH), 5.05 (t, 3=6.0Hz, phenyl)ethanol 

fluorophenyl) eThanol IH), 3,87 (m, IH), 3.72 (m, 1W 
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Moth Product NMR/1IS Amine 

81 5,6-Chk,ro9J_t5- (400 IvlUz) 12.26 and 11.64 is, I 10, 5isopropoxy 

isopropoxy-let- 10.42 and 10.04(5,1)4), 8.8! and 8.77 IH-pyrazo!-3-

pyrazo!-3-yl)-3- is, Iii), 6,02 and 5.94 is, 1)4), 4.70 amitle 

nitropyridirie-2-amjne and 4.48 (m, III), 1.32 and 1.27 (ci. J 

6.0 its, 6)4). MS: Caled.: 33!; 

Pound: [M+Hf 332. 

Method 82 

yp1onrołN-(5 -flnoro-2-niUoohenyfl- I H-ovrazp!-3 -amine 

To a solution of2,4-difluoro-!-nifrobenzene (1.76g. II,! mmoi) and DIBA (1.93 ml, 

5 11.1 moral) in T)411 (20 ad) was added dix,pte a solution of 5-oyclopropv!-1H.pyra2ol-3-

amine (0.91 g, 7.39 usual) in TflF (5 ml) at 25 C. Altai audition the reaction mixture was 

stirred at &O OC for 48 hours. Preao%vent was removed under reóucen pressure and the 

resulted residue was purified by column chromatography Qiexarie 0(3M EtOAc 2 1; I) 

to give the title compound as nysilow solid (0.62g. 329,S). NMR (400 MHz) 12.37 (5, IN), 

10 9,83 (s, III), 8.25 (rn lB) 7.98 (d, 1 11.2 Hz, IN), 6.75 (in, IM, 5.95 (S. 114), 1.90 (at 

lii) 0,96 (in, 2)4), On (ill, 211). 

Method. 8344 

Following a similar procedure to Method 82 the following compounds were 

15 synthesized from 2,4-difluoro-1-nitrobenzene and the apirsarpriats amine. 

Meth Product NMR/MS Amine 

33 J45-171uoro-2- MS: Calod.: 280; Found: LM+Ht 281 5-isopropoxyl-

nitrophenyl)-5- IH-pyrazol-3-

isopropoxy-IH- asrnne 

pyrazol-3 -amine 

84 5-Methyl-N-(5- (400 MHz) 12.34(s,1)4), 9.85 (5. 1)4)8.25 5-methyl-IN-

fluoro-2- (xii. 1)4). 7,99 (dd, 1 12.8 and 2.8)42,1)4). pyrazot-3-

nitrophenyl)4H- 6.75 (in, 111), 6.03 (d, 1=2,0Hs, ’Fl). 2.24 amine 

pol-3-amine (S. 3}1). MS; Calod,: 236; Petit 

237. 
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Method Method 

5-Cyc!orro1-N-(23-diUuoro-6-nitxottenyfl. I H-,vrazol-3 -amine 

To a solution of f,2,3-taifluoro-4nitrobenzerie (3.2 g, 18 remelt and DmA (4.2 S 24 

mrnoj) in dry THF (2") was added dropx4se a solution of5-cycIopropyI-l1TpyrazoP3 

amine (10 9,16 mrnol) in THF (5 at]) at 0 'C. After addition, the reaction nhixmre was stirred 

at 23 'C for 21 hours. The solvent Was removed under reduessipr sure need the veslttd 

residue was purified by column chromatography (hexane EtOAc 5 2). Recostallization 

from EtoAc (10 ml) and hexanes N100 in)) gave the title compound as red crystals (US g, 

33%), NMR (400 MHz) 11.90 (s IN), 8.78 Is, ’H), 7.86 It, J = 7.6 Hz, IH), 7.08 On, i 8.7 

10 Hz, Fit) , 5.60 (aIM), 1.83 (rn IN), 0,89 (m 2 H), 0.65 (m, 211). MS; C@Iod.: 280; Found: 

(M+nr 28!. 

Method $1 
5-Cycjpyi-N-(4 5-difiuc90-2-nujonhtnvfl-IH-Dvrazol-3-a,nine 

IS To a solution of 1,2,4-trifluoro-5-nitrobenzeue (3.0 g, 18 amiD1) and flEA (4.2 S 24 

imnol) in dry THP (20 n,i) was added dropwise a solution of 5-cyclopropyl- IH-pyrazol-3-

amine (2,0 g, 16 niniol) in THF (5 ad) at 0 °C. After addition, the reaction mixture was stirred 

at 25 
c for 20 lirs It was then heated to 40 t for 40 On. The solvent was removed under 

reduced pressure and the resulted residue was purified by column chromatography (bexane: 

20 EtOA0 5:2). Recrystallization from EtOAc (10 ml) and hexanes (.lOOml) gave the tide 

coraporMasread crystals (0.1; It, 18%). NMR (400 MHz) 12.36 (5, IN), 9.19 (s, IN). 8.27 (rn 

IS Thfl, 5,93 Is, FIT), 1,90 (xii. IN), 0.93 (an 2F), 0.72 (Dl, 211). MS: Calcd.: 280; Found: p4+11] 

281. 

23 Method 82 

2Chloro_hS3-isooropoxv- !H-jw!-3-,Th-5-nifroovrimidin-4-amirt 

To a solution of2,4-dichloro-5-thtropyrimidjne (0.4!g. 2.1 mmol) and OthA (0.31 

ml, 1.8 nijilo!) in THF (10 ml) was added 5-isopropoxy- 1H-pyrazol..3-amine (0.20 g, 1.4 

inmol) at 0 C. The reaction mixture was stirred at 0 C for 1 hoar. The solvent was removed 

30 under reduced pressure and the resulted residue was purified by colunm chromatogrophy 

(DOM Et(0Ac 2.5: I) to give the title compound as a yellow solid (0.19g. 45%). MS: 

Calcd.: 298; Pou’,d: [M+H) 299. 
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Method 88 

(S)-N4-(5-Cyclooronyl-lff-ovrazoj-3-yl)-’v_(l_(4fluorophenyl)ethyI1oyridjne-2 4 5friamine 

To a suspension of (S)-N(5-cyclopropyl- I H-pyrazol-3-yl)--(1 -(4.fluorophenyl) 

ethyl)-5-nitropyridine-2,4-diaminc (Method 89,0.I5g. 0.40 mmol) and zinc dust (0.13 g, 2.0 

5 normal) in MeOFI�THF (1:1,16 ml) was slowly added saturated ammonium chloride solution 

(2 ml). The reestion mixtuse was s*red at 25 4C for 1 hour, to wilklm Was added saturated 

ammonitjn, acetate solution (5 nil). The resulth,g mixture was stirred for another 30 mm. Zak 

dust was removed by filtration and washed with EtoAc (20 ml). The organic layer was 

separated, washed with brine(lO nil), dried overNaaSO4, end concentia1d. The cnnie 

S10 product was used directly for the next step without flutherpurification. MS: Cited.: 352; 

Found: [M+FI] 353. 

Method 89 

(S)-M-i5-Cvcicaouvl-lff-unI-3-vI1-N24l-(4.fl,rothern1)ethvfI-5-nitrovridin-2 4-

IS diatudine 

A mixture of2-ehloro-N.(5-cyclopropyl- IH-pyrazol-ryl)-5-nitropyridin-4-amine 

(Method 90,0.15 g, 0.54 rental), (S)-I-(4-fluoro-phenyl)-ethylamine (0.093 g, 067 mnioD, 

and DmA (0.12 ml, (.67 ninol) in n-BuOH (5 ml) was heated in a sealed tube at 180 t for 

32 hours. The solvent was removed under reduced pressure and the residue was purified by 

20 colu.nm chromatography (hexane-EtOAc I 1) to give the title compound as a yellow solid 

(0.168g, 82%). ’H NMR (400 MHz) 12.37 in, IH), 939 (b, IFI), 8 8 (5, IN), 8.20 (b, 1F, 

7.37 (m, 2K). 7.13 (m, 2R), 6.69 (b, 1Ff), 5.88 (b, Ia), 5.29 (m, lH), 1,91 (m, 114)1.43 (d, I 

6,4 Hz, 3H), 0.97 (m, 2Ff), 0.71 (in 2Ff). MS: Caled,: 382; Found; (M+H]i 383 

25 Mftlmi%9G 

2-Chloro.N(5 -cyolonccovl- I .W-r,vrazol-3-vfl-5 -niuoonidin-4-amim 

To a solution of2,4-dicIiJoro-5-niopyridine (Method 91.0.428,2.18 mmcl) and 

DIEA (0.46 an, 2.61 mniol) in THF (10 ml) was added a 5-cyclopropyl-lh-pyrazol-3-amine 

(0.31 g, 2.50 mmol) solution in THF (5 ml) drop wise at   91 After addition, the reaction 

30 mixture was stirred at 25 OC for Il hours, The solvent was removed under reduced pressure 

nrA the resulted residue was purified by aohrrm &ixomatogTaplly (hexane: EIOAc 3 1) to 

give the title compound as a yellow solid (0.54 g, 89%). 111 W (400 MHz) 12.55 (5, 1N), 
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9.95(S ]E), 8,97(5. IN), &09(4 113), 502 (ti, J2,0 Hz, 114), 193 (rn  111),0.97(m.211), 

0,71 (m, 211). MS: Calcd.: 279; Found: [M+H] 280. 

Method 91 

S14-Diohjoro-5-nitroovridine 

To 4-cliloro-5-nitropyridine-2.mmine (Method 92, 4,403,21.0 ’,imol) in concentrated 

1101 (70 ml) was added sodium nitrite (4.36g. 63,1 mmol) potion wise at 0-5 °C, After I hour 

at 0-5 t, the reaction was wormed to roomtemperature red stirred for 50 hours. fee (100 g) 

was added and the nüxture was extracted wit  ether (2x50 ml) and dried Over sodium sulfate 

10 The solvent was removed under reduced pressure and the resulted residue was purified by 

eolmno chmmstogmphy (bexane�DCM 1 5) to give the title compound as a white solid 

(1.47 g, 33%). ’H NMR(400 Mhz) 9.I8(s,1H), 8.22 (5 llfl. 

Method 92 

IS 4-Chloro-5iPooxidine-2-amj 

To 4-chloro-3-nitropyridine (10.0g. 63,1 romol) in 500 ml of liquid animonium was 

added potassium permanganate (19.9 g, 126.1 mmol). The reaction was stirred at this 

empentture (-33 °C)  for S hours then slowly warmed to room temperature. After evaporation 

of ammonia, water (IL) was added. The solid formed was collected by filtration and washed 

20 with water (2 L). The solid was extracted who 1: I-DCUWAc  (5x500 ml). The solvent was 

removed and the resulting solid was recrystallized from EtOAc (400 ml) to give the title 

compound as ayellow solid (4.4 g, 33%). ’HNMR (400 MHz) 8,83 (5, lIi). 7.65 (b. 24), 

6.62(s. H) 

25 Method 93 

0-2- (5 .Amino-4-(5-oycloo.00yl- I H-,vrazol-3 _ylamino nvridin,kyk4i–io’)-2. (4-

fluotnyiol 

To a suspension of (R)-2-(4-(5-cyclopropyl-1H.pymzol-3-ylamirfo)-5-nitropyridin-2-

ylamin)-2-(4-fluorophenyl).thano!(Method 94,0.14g. 0.36 moral) and zinc dust (0.12 g, 

30 In minoQ in MeO}{�Tlff (I I 16 ml) was slowly added saturated arnmonium chlorkie 

(2.0 nil) The reaction mixture was stirred at 25°C Thy ihour, to vMch was then added 

sattirated aimnonium acetate so!utioi, (5 ml). The resnitinll mixture was stirred for another 30 

barroom The Zn dust was removed by filtration and washed with EtoAc (20 ml). The organic 


