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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados . o e
SN "

1.1. Descripcidn: Folios 57 - 96

1.2. Reivindicaciones: Folios 124 — 128

1.3.  Prioridad: Presentada en Europa, el 29.09.04, bajo el
namero 04023130.0

2. Objeto de la invencidn

e Titulo de la solicitud: “Forma termodinamica estable de una sal tosilato”

Segun las reivindicaciones 1-25 se refiere al polimorfo (l) de sorafenib y
composiciones farmaceéuticas que los contienen.
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El problema planteado en esta solicitud es la necesidad de un polimorfo mas
estable de sorafenib.

Para solucionar este problema técnico la solicitud en estudio proporciona los
polimorfos de la presente solicitud

e Clasificacién Internacional de Patentes A 61 K 31/44

3. Reivindicaciones de Uso (articulo 14 D 486)

El contenido de las reivindicaciones 10-11, que trata de “Uso del compuesto...”,
no es patentable, debido a que se la legislacién vigente Unicamente contempla
los productos y procedimientos como objeto de ser patentados.

4. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacién de la primera solicitud de patente de la
cual se reivindica prioridad es 17.09.04, se buscaron documentos del estado de la
técnica relacionados, con fecha de publicacién anterior a esta.

e . Fecha de
N Documento Titulo Publicacion
“Difenil ureas carboxiaril
D1. WO 0042012 sustituidas como inhibidores de 20.07.00
_ ; quinasa RAF”
D2 “Remington Farmacia” 1995

5. Andlisis de patentabilidad (articulo 14.D486)

5.1.  Nivel Inventivo (articulo 18 D486)

5.2

El documento WO 0042012 ensefa el compuesto sorafenib tosilato en
su forma polimérfica (Il)

El libro de texto “Remington Farmacia”, en su capitulo de
predformulacion, ensefia que el fenémeno del polimorfismo es bien
difundido en sustancias de interés farmacéutico y que es obligacion del
preformulador encontrar y estudiar todas las formas polimoérficas de un
compuesto con el fin de usar la forma polimérfica mas adecuada para
adaptarias a formulaciones farmacéuticas, debido a que diferentes
formas polimérficas de un mismo activo presentan propiedades
fisicoquimicas diferentes, tales como solubilidad, estabilidad, etc.

Teniendo en cuenta el objeto de la presente solicitud, el cual es proveer mas
formas polimérficas de sorafenib , es una derivacion evidente del estado de la
técnica, debido a que un técnico medio estaria en capacidad de tomar el
polimorfo de D1 y mediante sus conocimientos usuales en formulacién
(reflejados en D2), proceder a obtener mas formas polimérficas de sorafenib

e
IS
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con la expectativa de que fueran mas estables y adecuadas para ser incluidas
en formas farmacéuticas.

Finalmente no se revela un efecto sorprendente o mejorado de las formas
polimoérficas que se reivindican en comparacion con lo conocido en el estado

de la técnica.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

|' N° Documento Rel\x?:éf::algnes Requisito que Afecta
| D1 WO 0042012 1-9, 12-25 Nivel Inventivo
D2 “Remington 1-9, 12-25 Nivel Inventivo
Farmacia”

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo 5 del titulo primero de la Circular Unica N° 10 de 2001.

Alix Carmenza Céspedes de Vergel

. ! .
Directora ie/\luevas Creaciones (c)

El anteriorrequerimiento fue notificado por fijacion en lista, de fecha
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(57) Abstract

¢ (54) Title: w-CARBOXYARYL SUBSTITUTED DIPHENYL UREAS AS RAF KINASE INHIBITORS

This invention relates to the use of a group of aryl ureas in treating raf mediated diseases, and pharmaceutical compositions for use
in such therapy.
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The term “cycloalkyl”, as used herein, refers to cyclic structures with or without alkyl

substituents such that, for example, “C4 cycloalkyl” includes methyl substituted cyclopropyl
groups as well as cyclobutyl groups. The term ‘“cycloalkyl”, as used herein also includes
saturated heterocyclic groups. .

Suitable halogen groups iricl_ude F, Cl, Br, and/or I, from one to per-substitution (i.e.
all H atoms on a group replaced by a halogén .atom) being possible where an alkyl group is
substituted by halogen, mixed substitution of h‘alogen; éuofn types also being possible on a
given moiety. -

The invention also relates to compounds per se, of formula I

The present invention is also directed to pharmaceutically acceptable salts of formula I.
Suitable pharmaceutically acceptable salts are well known to those skilled in the art and
include basic salts of inorganic and organic acids, such as hydrochloric acid, hydrobromic
acid, sulfuric acid, phosphoric acid, methanesulphonic acid, trifluoromethanesulfonic acid,
benzenesulfonic  acid, p-toluenesulfonic acid, 1-naphthalenesulfonic acid, 2-
naphthalenesulfonic acid, acetic acid, trifluoroacetic acid, malic acid, tartaric acid, citric acid,
lactic acid, oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid,
phenylacetic acid, and mandelic acid. In addition, pharmaceutically acceptable salts include
acid salts of inorganic bases, such as salts containing alkaline cations (e.g., Li" Na” or K"),
alkaline earth cations (e.g., Mg, Ca*? or Ba"?), the ammonium cation, as well as acid salts
of organic bases, including aliphatic and arorﬁat»ict-‘subs'tituted ammonium, and quaternary
ammonium cations, such as those aﬁ'siné frdm"}-)rdtoihatio‘n or peralkylation of triethylamine,
N,N-diethylamine, N,N-dicyclohexylamine, lysine, pyridine, MN-dimethylaminopYridine
(DMAP), 1,4-diazabiclo[2.2.2Joctane (DABCO), 1,5-diazabicyclo[4.3.0]non-5-ene (DBN)
and 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU).

A number of the compounds of Formula I possess asymmetric carbons and can therefor exist
in racemic and optically active forms. Methods of separation of enantiomeric and
diastereomeric mixtures are well known to one skilled in the art. The present invention

encompasses any isolated racemic or optically active form of compounds described in

Formula [ which possess raf inhibitory activity.

\
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B. Synthesis of Urea Precursors .
B1. General Method for the Synthesis of Isocyanates from Anilines Using

CDL. Synthesis of 4-Bromo-3-(trifluoromethyl)phenyl Isocyanate.

CFj
Br:

' NHy*HC!
Step 1. Synthesis of 4-bromo-3-(triflueromethyl)aniline HCI sait
To a solution of 4-bromo-3-(triflucromethyl)aniline (64 g, 267 mmol) in Et,O (500 mL) was

. added an HCl solution (1 M in Et,O; 300 mL) dropwise and the resulting mixture was stirred

at room temp. for 16 h. The resulting pink-white precipitate was removed by filtration and
washed with Et;0 (50 mL) and to afford 4-bromo-3-(trifluoromethyl)aniline HCl salt (73 g ,
98%). '

Lo CF3
v Breg
NCO
Step 2. Synthesis of 4-bromo-3-(trifluoromethyl)phenyl isocyanate
A suspension of 4-bromo-3-(trifluoromethyl)aniline HCI salt (36.8 g, 133 mmol) in toluene
(278 mL) was treated with trichloromethy! chloroformate dropwise and the resulting mixture
was heated at the reflux temp. for 18 h. The resulting mixture was concentrated under
reduced pressure. The residue was treated with toluene (500 mL), then concentrated under
reduced pressure. The residue was treated with CH,Cl; (500 mL), then concentrated under
reduced pressure. The CH,Cl, treatment/concentration protocol was repeated and resulting
amber oil was stored at -20 °C for 16 h, to afford 4-bromo-3-(trifluoromethyl)phenyl
isocyanate as a tan solid (35.1 g, 86%): GC-MS m/z 265 (M.

C. Methods of Urea Formation

Cla, General Method for the Synthésis of Ureas by Reaction of an Isocyanate
with an Aniline. Synthesis of N-(4-Chloro-3-(trifluoromethyl)phenyl)-N"-
(4—(2-(N—methylcarbamoyl)-4-pyridyloxy)phenyl) Urea

41
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CF, o)
Clﬁ)\ 0 /@/O Y NHMe

A solution of 4-chloro-3-(trifluoromethyl)phenyl ié&)cyanate (14.60 g, 65.90 mmol) in CH,Cl,
(35 mL) was added dropwise to a suspension of 4-(2-(N-methylcarbamoyl)-4-
pyridyloxy)aniline (Method A2, Step 4; 16.0 g, 65.77 mmol) in CH,Cl; (35 mL) at 0 °C. The
resulting mixture was stirred -at room temp. for 22 h. The resulting yellow solids were
removed by filtration, then washed with CH;Cl, (2 x 30 mL) and dried under reduced
pressure (approximately 1 mmHg) to afford N-(4-chloro-3-(trifluoromethyl)phenyl)-N"-(4-(2-
(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea as an off-white solid (28.5 g, 93%): mp
207-209 °C; 'H-NMR (DMSO-dg) 8 2.77 (d, J=4.8 Hz, 3H), 7.16 (m, 3H), 7.37 (d, J=2.5 Hz,
1H), 7.62 (m, 4H), 8.11 (d, J=2.5 Hz, 1H), 8.49 (d, /=5.5 Hz, 1H), 8.77 (br d, 1H), 8.99 (s,
1H), 9.21 (s, 1H); HPLC ES-MS m/z 465 ((M+H)").

C1b. General Method for the Synthesis of Ureas by Reaction of an Isocyanate
with an Aniline. Syngheg@s of N-(_Q-B.El;omo‘-@-(tri_ﬂuoromethyl)phenyl)-N -
(4-(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) Urea

CF, o]
OO
N N7 2

H H

A solution of 4-bromo-3-(triflucromethyl)pheny! isocyanate (Method B1, Step 2; 8.0 g, 30.1
mmol) in CH,Cl; (80 mL) was added dropwisé to a solution of 4-(2-(N-methylcarbamoyl)-4-
pyridyloxy)aniline (Method A2, Step 4; 7.0 g, 28.8 mmol) in CHCl, (40 mL) at 0 °C. The
resulting mixture was stirred at room temp. for 16 h. The resulting yellow solids were
removed by filtration, then washed with CH,Cl, (2 x 50 mL) and dried under reduced
pressure (approximately 1 mmHg) at 40 °C to afford N-(4-bromo-3-(triﬂuoromethyl)phenyl)-

N'-(4-(2-(N-methylcarbamoyl)-4-pyridyloxy)phenyl) urea as a pale-yellow solid (13.2 g.
90%): mp 203-205 °C; 'H-NMR (DMSO- dé) 32. 77 (d, J—4 8 Hz, 3H), 7.16 (m, 3H), 7.37 (d.
J=2.5 Hz, 1H), 7.58 (m, 3H), 7.77 (d, J—8 8 Hz, 1H) 8. 11 (d J=2.5 Hz, 1H). 8.49 (d. J=3.5
Hz. 1H). 8.77 (br d, 1H), 8.99 (s, LH), 921 (s IH) HPLC ES MS. m/z 509 ((M~H)").

\\;Bo
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14 0 A 0.11 | 70% All
NH EtOAc Bl
N ! 30% Cif
——@—O / N hexane Dic
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: EtOAc B!
/30% Cif
hexane Dic
N—> )
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: O
36 - 10,77 70% All
F— NH EtOAc Bl
0] /30% Cif
: hexane Dic
O
37 Me, T ]oss ] 70% All
: N—@-NH RETUS SRS B T EtOAc Bl
Me/ 0 . / 30% Cif
: ‘ hexane Dic
O
38 N 0.58 | 70% All
MeO—/ D—NH EtOAc Bl
= (o] /30% Cif
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O
39 /T A\ N 0.17 70% All
Q N—< >— H EtOAc Bl
po— o) /30% cif
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O
ol N o2 [70% All
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’ hexane Dic
O
Table 4. 3-(Trifluoromethyl)-4-chlorophenyl Ureas -
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N° N
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TLC Mass
mp HPLC TLC | Solvent | Spec. Synth.
Entry R (°C) {(min.)| R, | System | {Source] | Method
41 0 163- 0.08 | 50% 464 Al3
NH 165 EtOAc/ | (M+H)+ | C3
Me 50% pet | (HPLC
‘Q'O ether | ES-MS)
42 0, 215 0.06 | 50% 465 A2
NH EtOAc/ | (M+H)+ | Cla
— Me 50% pet | (HPLC
_< >—O \ ether ES-MS)
3 10.10 | 50% 451 A2
NH, EtOAc/ | (M+H)+ | Cla
50% pet | (HPLC
_O_o S ether | ES-MS)
/
44 0.25 | 30% 451 A2
H, "1 EtOA¢/ | (M+H)+ | Cla
70% pet | (HPLC
\ 5 . | ether ES-MS)
/ L , "‘.;i‘ R RS
45 o] ) 30% 465 A2
NH EtOAc/ | (M+H)+ | Cla
— Me 70% pet | (HPLC
o \ N ether ES-MS)
/
46 0o 176- 0.23 | 40% 476 Al
o 179 : EtQAc/ | (M+H)+ | Cla
NH 60% (FAB)
hexane
f'e) .
47 0] 0.29 | 5% 478 | AS
Me NH MeOH/ | M+H)+ | Clc
= Me 45% (HPLC
0 N EtOAc/ | ES-MS)
\_7 50% pet
ether
48 0 206- AlS
O\ /7
“S-NH 209 Cla
Me i
< > o X
49 0] 147- 0.22 | 50% 499 A6
Cl NH 151 ' | EtOAc/ | (M+H)+ Cla
— Me & "L |-50% pet | (HPLC
0 \ N o ether ES-MS)
/
50 o] 0.54 | 100% 479 A2
Me NH EtOAc | (M+H)+ | Cla
— Me {HPLC
o~ N ES-MS)
/
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