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para que se efectGe dicho examen y se contintie con el trdmite de la solicitud.
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67 ABSTRACT

The present invention relates to certain substituted pyrroles
which modulate the activity of protein kinases (“PKs”). The
compounds of this invention are therefore useful in treating
disorders related to abnormal PK activity, Pharmaceutical
compositions comprising these compounds, methods of
treating discases ‘utilizing pharmaceutical compositions
comprising these compounds and methods of preparing
them are also disclosed.
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SUBSTITUTED PYRROLES AS KINASE
INHIBITORS

BACKGROUND OF THE INVENTION

[0001] 1. Ficld of lnvention

[0002] The present invention relates to certain substituted
pyrroles which modulate the activity of protein Kinases
(*PKs"). The compounds of this invention are thersfore
“useful in treating disorders related to abnormal PK activity.
‘Pharmaceutical compositions comprising these compounds,
methods of treating diseasés utilizing pharmaceutical com-
positions comprising thess compounds and methods of
preparing them are also disclosed.

[0003] 2. State of the Art

[0004] PKs are enzymes that catalyze the phosphorylation
of hydroxy groups on tyrosine, serine and threonine residues
of proteins. The consequences of this seemingly simple
activity are staggering; cell growth, differentiation’ and pro-
. liferation, i.e., virtually all aspects of cell life in one way or
another depend on PK activity. Furthermore, abnormal PK
activity has been related to a host of disorders, ranging from
relatively non life threatening diseases such as psoriasis to
exttemely virulent diseases such as glioblastoma (brain
cancar).

[0005] The PXs can be conveniently broken down into
two classes, the protein tyrosine kinases (PTKs) and the
serine-threonine kinases (STKs).

[0008] One of the prime aspects of PTK activity is their
involvement with growth factor receptors. Growth factor
_receptors are cell-surface proteins. When bound by & growth
factor ligand, growth factor receptors are converted to an
active form which interacts with proteins on the inner
surface of a cell membrane, This leads to phosphorylation on
tyrosine residues of the receptor and other proteins and to the
formation inside the cell of complexes with a varicty of
cytoplasm signaling molecules that, in turn, effect numerous
cellular responscs such as cell division (proliferation), cell
differentiation, cell growth, expression of metabolic effects
fo the extracellular microenvironment, etc. For a more
vomplete discussion, see Schilessinger and Ullrich, Newron,
9:303-391 (1992) which is incorporated by réference,
including any drawings, as if fully set forth herein.

T0007] Growth factor receptors with PTK activity are
known as receplor tyrosine Kinases (“RTKs™). They com-
prise a large family of trapsmembrane receptors with diverse
biological activity, At present, at least nineteen (19) distinet
subfamilies of RTKs have been identified. An example of
these is the subfamily designated the “HER”™ RTKs, which
include EGER (epithelial growth factor receptor), HER2,
HER3 and HER4, These RTKs consist of an extracellular
glycosylated lgand binding domain, a transmembrane
domain and an intracellular cytoplasm catalytic' domain that
can. phosphorylate tyrosine residues on proteius.

[0008] Another RTK subfamily consists of insulin recep-
tor (IR), insulin-like growth factor I receptor (JGF-1R) and
" insulin receptor related receptor (IRR). IR and IGF-1R
interact with insulin, IGF-I and IGF-II to form a heterotet-
ramer of two entirely extraceliular glycosylated a subunits
and two f§ subunits' which cross the ccll membrane and
which contain the tyrosiae kinase domain.

Jul. 15, 2004

[0009] Athird RTK subfamily is referred to as the platelet
derived growth factor receptor (“PDGFR”) group, which
includes PDGFRa, PDGFRP, CSFIR, c¢-kit and c-fms.
These receptors copsist of glycosylated extracellular
domains composed of variable numbers of immunoglobin-
like loops and an intracellular domain wherein the tyrosine
kinase domain is intermpted by umelated amino acid
sequences,

[0010] Another group which, because of its similafity to

the PDGER subfamily, is sometimes subsumed into the later
group is the fetus liver kinase (“fik”) receptor subfamily.

-This group is believed to be made up of kinase insert

domain-receptor fetal liver kinase-1 (KDR/FLK-1, VEGF-
Ry), flk-1R, fik-4 and fms-like tyrosine kinase 1 (ft-1).

[0011] A further member of the tyrosine kinase growth
factor receptor family is the fibroblast growth factor

(“FGF") receptor subgroup. This group consists of four -

receptors, FGFR -4, and seven ligands, FGF1-7, While not
yet well defined, it appears that the receptors consist of 2
glycosylated extracellular domain containing a variable
number of immunogiobin-like loops and an intraceliular
domain in which the tyrosine kinase sequence is interrupted
by regions of unrelated amino acid sequences,

[0012] Still another member of the tyrosine kinase growth
factor receptor family is the vascular endothelial growth
factor (VEGF”) receptor subgroup. VEGF is & dimeric
glycoprotein similar to PDGF but has different biological
functions and target cell specificity in vive. In particular,
VEGF is presently thought to play an essential role is
vasculogenesis and angiogenesis.

[0013] A more complete listing of the known RTK sub-

‘families is described in Plowman et al., DN&P, 7(6):334-339

(1994) which is incorporated by reference, including any
drawings, as if fully set forth herein.

[0014] In addition to the RTKS, there also exists a family
of entirely intracellular PTKS called “non-receptor tyrosine
kinases” or “cellular tyrosine kinases.” This latter designa-
ticn, abbreviated “CTK,” will be used herein, CTKS do not
contain extracellular and transmembrane domains. . At
present, over 24 CTKs in 11 subfamilies (Sre, Frk, Btk, Csk,
Abl, Zap70, Fes, Fps, Fak, Jak and Ack) have been identi-
fied. The Src subfamily appear so far to be the largest group
of CTXs and includes S, Yes, Fyn, Lyn, Lek, Blk, Hek, Fgr
and Yrk. For a more detailed discussion of CTKSs, see Bolen,
Oncogene, 8:2025-2031 (1993), which is incorporated by
reference, including any drawings, as if fully set forth
berein,

[0015] The serine/threonine kinases, STKs, like the CTXs,
are predominantly intracellular although there are a few
receptor kinases of the STK type. STKs are the most
cominon of the cytosolic kinases; i.c., kinases that perform
their function in that part of the cytoplasm other than the
cytoplasmic organelles and cytoskelton. The cytosol is the
region within the cell where much of the cell’s intermediary

metabolic and biosynthetic activity ocours; €.g,, it is in the

cytosol that proteins arc synthesized on ribosomes,

[0016] RTKs, CTKs and STKs have all been implicated in
a host" of pathogenic conditions including, significantly,
cancer. Other pathogenic conditions which have been asso-
ciated with PTKs include, without' limitation, psoriasis,
bepatic cirthosis, diabstes, angiogenesis, restenosis, ocular
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[0337] (4-Carboxy-phenyl)-3,5-dimethyl-1H-pyrrole-2-
carboxylic acid ethyl ester (110 mg, 0.4 mmol) was con-
verted to acid chloride using oxalyl chloride (1.2 ¢q.} and
DMF (1 drop) in DCM (20 mL). It was then coupled with
3-methoxy-benzylamine (137 mg, 1 mmol) in the presence
of sodium bicarbonate (500 mg) to give 61 mg (30%) of the
titled compound.

[0338] 'TINMR (400 Mliz, DMSO-dg) 8 11.53 (br s, 111,
NH), 10.41 (s, tH, NH), 7.89 (d, 2H), 7.32 (d, 2H), 7.22 (¢,
1H), 6.88 (m, 2H), 6.79 (m, 1H), 4.45 (d, 2H), 4.22 (g, I=7
Hz, 2H), 3.72 (5, 3H, OCH,), 2.21 (s, 34, CH,), 2.19 (5, 3H,
CH;), 128 (1, J=7 Hz, 3H). MS m/z 407 [M+1}.

Example 22

4-[4-(4-Methoxy-bénzylcarbamoy1)-phényl]-3,5-
dimethyl-1H-pyrrole-2-carboxylic Acid Ethyl Ester

[0339]

Q

g—°

3

HaC

[0340] 4~(4-Carboxy-phenyl)-3,5-dimethyl-1H-pyrrole-2-
carboxylic acid ethy! ester (100 mg, 0.35 mmol) was con-
verled to acid chloride using oxalyl chloride (1.2 eq.) and
DMF (1 drop) in DCM (20 ml). To the reaction was added
4-methoxy-benzylamine (96 mg, 0.7 mrmol} and sodium
bicarbonate (500 mg) to give 61 mg (30%) of the titled
compound,

[0341] *HNMR (400 MHz, DMSO-d,) 8 11.5 (br s, 1H,
NH), 8.9 (1, 1H, NH), 7.88 (d, 2H), 7.31 (d, 2H), 7.23 (d,
2H), 6.87 (d, 2H), 4.40 (d, 2H), 4.22 (q, J=7 He, 2H), 3.07
(s, 3H, OCH,), 2.21 (5, 3H, CH,), 2.18 (s, 3H, CH,), 1.28
(t, J=7 Hz, 3H). MS m/z 407 [M+1],

Example 23

3,5-Dimethyl-4-{4-(2-methyl-benzylcarbamoyl)-
phenyl]-1H-pyrrole-2-carboxylic Acid Ethyl Ester

[0342]

o]

HC

HC
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[0343] 4-(4-Carboxy-phenyl)-3,5-dimethyl-1H-pyrrole-2-
carboxylic acid ethyl ester (100 mg, 0.35 muiol) was con-
verted to acid chloride using oxalyl chloride (1.2 eq.) and
DMF (1 drop) in DCM (20 mL). To the reaction was added
2-methyl-benzylamine (85 mg, 0.7 mmo) and sodiurn bicar-
bonate (500 mg) to give 28 mg of the titled compound.

[0344] *HNMR (400 MHz, DMSO-d) 811.49 (br s, 1H,

"NH), 8.9 (s, 1H, NH), 7.91 (d, 2H), 7.32 (d, 2H), 7.23 (m,

1H), 7.12 (m, 3H), 4.45 (4, 2H), 4.22 (q, J=7 Hz, 2H), 2.31
(s, 3H, CH,), 2.22 (5, 3H, CH,), 2.19 (s, 3H, CH,), 1.8 (t,
Ju7 Haz, 3H). MS m/z 391 [M+1].

Example 24

35 -Dimelhy1-4-[4—(4-mcthy1-bcnzylca.rbamoyl)-
phenyl]-1H-pyrrole-2-carboxylic Acid Ethyl Ester

[0345]

Hy

WA

CHy

HC

[0346) 4.(4-Carboxy-phenyl)-3,5-dimethyl-1H-pyrrole-2-
carboxylic acid ethyl ester (100 mg, 0.35 mmol) was con-
verted 10 acid chloride using oxalyl chloride (1.2 ¢q.) and
DMF (1 drop) in DCM (20 mL). To the reaction was added
d.methyl-benzylamine (85 mg, 0.7 mmol) and sodium bicat-
bonate (500 mg) to give 32 mg (15%) of the titled com-
pound.

[0347] *HNMR (400 MHz, DMSO-dg) § 11.53 (br s, LH,
NH), 8.9 (1, 1H, NH), 7.89 (d, 2H), 731 (d, 211), 7.19 (d,
2H), 7.11 (d, 2H), 4.42 (4, I6 Hz, 21), 4.22 (q, 3=7 Hz, 21H),
2.25(s, 3H, CHL), 2.21 (s, 3H, CH,), 2.18 (5, 3H, CH,), 1.28
(t, J=7 Hz, 3H). MS m/z 391 [M+1].

Example 25
1,3,5-Trimettyl-4-[4-(4-trifluoromethyl-phenylear-
bamoyl)-phenyl]-1H-pyrrole-2-carboxylic Acid
Ethy) Ester

[03481

HC
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12H), 6.54 (s, 1H, NH), 6.37 (s, 1, NH), 5.2 (s, 2H), 2.92
(m, 16, CH), 242 (5, 31, CH,), 125 (d, J=7 Hz, 6H,
2xCH,). MS m/z 606 [M~1].

Example 37

4-(3-Amino-phenyl)-1-(toluene-4-sulfonyl)-1H-pyr-
role-2-carboxylic Acid Benzyl Ester
[0393]

H)N

CHs

[0394] A solution of sodium carbonate (2.3 g; 21 mmol) in
10 mL of water was added to a mixture of 4-iodo-1-{toluege~
4-sulfonyl)-1H-pyrrole-2-carboxylic acid benzyl ester (2 g,
4 mmol; from Example 31) and 3-aminophenylboronic acid
hemisulfate (1.2 g, 6.3 mmol) in DMF (40 mL} under
nitrogen, Afier stirring at room temperature for one bour, to
the mixture was added Pd(OAc)2 (94 mg, 0.42 mmol). It
was then heated to 70° C. under nitrogen for overnight. The
reaction was filtered through celite, washing with ether, The
aqueous layer was acidified with 6N HCI (dropwise) at 0° C.
to pI12. The precipitate was collected by vacuum filtration
and dried to give the titled compound as a brown solid.
[0398] ‘HNMR (400 MHz, DMSO-d,) & 8.09 (d, J=2 Hz,
1H), 7.91 (d, J=8 Hz, 2H), 7.41 (d, J=8 Hz, 2H), 7.37 (4, 1=2
Hz, 1H), 7.34 (m, 6H), 7.02 (m, 1H), 6.87 (m, 1H), 6.49 (m,
1H), 5.19 (s, 2H), 5,09 (br s, 2H, NHy), 2.37 (s, 3H, CH,).
[0396] MS m/z 445 [M-1].
Ezample 38

1-(Toluene-4-sulfonyl)-4-{3-[3-(2-trifluoromethyl-
phenyl)-ureido]-phenyl}-1H-pyrrole-2-carboxylic
Acid Benzyl Ester
[0397]

Jul. 15, 2004

[0398] Amixture of 4-(3-amino-phenyl)-1-(toluene-4-sul-
fonyl)-1H-pyrrole-2-carboxylic acid benzyl ester {150 mg,
0,336 mmol; from Example 37) and trifluoro-o-tolyl isccy-
anate (1.5 eq.) in DCM (4 mL) was stirred at room tem-
perature for § hours. The reaction was concentrated to give
155 mg (73%) of the titled compound as an off-white solid.
[0399) *HINMR (400 MHz, DMSO-d,) 8 9.48 (s, 1H, NH),
8.22(d, J=2 Hz, 1H),8.15 (s, 1H, NH), 7.95 (d, Ju8 Hz, 2H),
7.77 (m, 1H), 7.65 (m, 4H), 7.48 (d, J=2 Hz, 1H), 744 (d,
Jn8 Hz, 2H), 7.37 (m, 8H), 5.22 (s, 2H, OCH,), 5.40 (s, 3H,
CH,). MS my/z 635 [M+1}.

Example 39

1-(Toluene-4-sulfonyl)-4-{3-[3-(4-triffuoromethyl-
phenyl)-ureido]-phenyl}-1H-pyrrole-2-carboxylic

Acid Benzyl Ester
[0400]
Fr o
BN
248N
/[ \_°
¥ 0
0=8§=0
CH,

[0401] A mixture of 4-(3-amino-phenyl)-1-(toluene-4-sul-
fonyl)-1H-pyrrole-2-carboxylic acid benzyl ester (150 mg,
0.336 mmol; from Example 37) and trifluoro-p-tolyl isocy-
anate (1.5 eq.) in DCM (4 mL) was stirred at room tem-
perature for 5 hours, The reaction was concentrated to give
156 mg (73%) of the titled compound as an off-white solid.

[0402] *HNMR (400 MHz, DMSO-d) 3 9.48 (s, 1H, NH),
9.12(s, 1H, NH), 8.22 (d, J=2 He, 1H), 7.95 (d, J=8 Hz, 2H),
781 (m, 1H), 7.65 (m, 4H), 7.48 (d, J=2 Hz, 1H), 7.44 (d,
J=8 Hz, 2H), 7.57 (m, 8H), 5.23 (s, 25, CHL,), 2.40 (s, 3H,
CH,). MS m/z 634 [M+1],

Example 40

4{3-(3-Biphenyl-4-yl-ureido)-phenyl}-1-(toluenc-4--
sulfonyl)-1H-pyrrole-2-carboxylic Acid Benzyl
Ester

[0403]
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; EI problema planteado es proveer nuevos compuestos moduladores cle qumasas
.. FAK, KDRy TEK con mejores propiedades de potencla ¥ selectlwdad con respecto a
- los ya ex13tentes con actlvidad antaprohferativa : ‘ i

” Para solucionar este problema técnlco la solucatud proporciona denvados de 1-H-
e -purrol-z-carboxamxda de formula (l) y sus oompos:clones farmacéutlcas - '

M

s catalogé lai invencion segn a IPC ast: CO7D 233/90, AGTK 31/4164 yA61 P35100
e ;‘4 Relvindicaciones relatlvas a uso oa uso distinto (an‘iculos 14 y 21 D 486)

o :_Las rewmdlcaclones 22a 25 se refieren al uso de- compuestos de férmula ), lo cual '
R no se cons:dera como mvencnén y por lo tanto no es patentable : _

- 5 De la sollcltud de Patente

ﬂ'._i"'Tftulo Se recom|enda modlﬁcar el titulo de forma tal que se excluya el térmmo uso,
L ya que corresponde a matena no patentable S

- : _}_: | M (articulo 28 D 486)

_La gran cantldad de compuestos formados por Ios sustltuyentes de la formula
= ogeneral (1) no corresponden a la invencién ya que los esquemas ‘de ‘sintesis
... " indicados en la descripcién (folios 61 a 63) indican solamente la sintesis de
~..%  ‘derivados de 1-H pirrol-2-carboxamida e |m|dazol~2-carboxamlda donde los.

-'_;.-.sustituyentes R1 Ra, R3, Ar, LyAson s g :

SUSTITUYENTE S SOPORTE ENLADESCRIPCION

__R1,R3yRa . Hidrégeno
- AryA o} ._Femlosustltwdo .

L T NHCONH

" F'or Io antenor es evxdente que la descnpcnén no contlene la mformaclén
. ‘suficiente para que una persona versada en la matena pueda obtener tal dlvers:dad :
de compuestos e |

De lgual forma Ios ensayos de la actlwdad blolégica estén reportados solo para Ios

i compuestos con dichas sustituciones.

B Réi\'ii:hdicacigng s '\(éﬁiculo"'3b' D 486)

.-"'En el capttulo relvmdlcatono se encuentran términos tales como arilo, anlo .
sustltwdo, alquilo, heteroarilo y heterociclo que 'son: muy generales y no ‘son
.~ concisos. _

EXP 2007 079188 ter Art 45

o
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Los sustltuyentes R1, Ra, R3, Ar, L.y A de Ia formulas (1) de la reuvinducacuén -'

- independiente generan un gran nimero de compuestos que no corresponden a Ia
" invencion de acuerdo a lo sustentado en Ia descnpmén

Se suglere al solicltante que hmlte los compuestos de férmula (l) a aquellos que
~evidentemente correspondan a la invencién y demuestren tener la acttwdad §
. moduladora de qulnasas menc:onada enla descnpclén _

= 6. Determinacién del Estado de la Técnica |

CEl estado de la técnica se determmé con base enla fecha. de presentaclén de la
~solicitud de prioridad 03/02/2005 y se: encontraron Ios sugmentes documentos que
L ant:cnpan el objeto de esta sollcttud .

T _ L Febh‘a‘de, .
N Documento T Titulo publicacién |

D1 | US 2004138269- Substituted pyrroles askinas:e"-inhibitqrvs, 1.5/07/2004_
D1. Divulga compuestos derivados de 3-fenil-1H-pirrol moduladores de proteinas quinasas |

'i  Analisis de patentabilidad (articulo 14 D 486)

Se procedi6 a evaluar los: requnsutos de novedad, mvel inventivo' y- aplicacién
mdustnal para establecerla patentabllldad dela mvenclén reivindicada en la solicitud

Nivel lnventrvo (articulo 18 D 486)

~ La solicitud reclama compuestos derivados de pirrol moduladores de quinasas de
_ _férmula general (1) Compuestos preferidos tlenen la férmula (Ejemplos 19,22y 34).

/

° >

“E'I 'doc_;urr'ieﬁtof.I,3’,1i \divulg‘a. déﬁvad‘os de pirrol moduladores de qumasas y sus
procesos de sintesis. Entre el-lo;-; los compuestos (ejemplos 22, 25 y 40). ’

Los compuestos de la SO'ICItUd solo se diferencian de los divulgados por D1 en el
“grupo 2-carboxamido- en lugar de metil en la posicién 2 del anillo de 1H-pirrol
_(recuadro) | | | -

: EXP 2007 079188 1er Art. 45
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No se evidencia en la descripcion un efecto técnico asociado a dicha diferencia ya
que los valores de Clsq de afinidad a proteinas quinasas indicados en la descripcion
(del orden nanomolar), no superan a los divuigados para los compuestos de D1
(paginas 38 - 40). \

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se
puede formular asi: “cémo modificar compuestos derivados de pirrol inhibidores de
quinasas FAK y TIE-2 conocidos en D1 para conseguir compuestos mas potentes
y/o selectivos”.

Sin embargo, compuestos inhibidores de quinasas con este nlcleo estructural y los
procesos de sintesis para modificar sus sustituyentes ya eran divulgados en D1.

Asi las cosas, el técnico medio, enfrentado al problema de encontrar nuevos
compuestos derivados de pirrol con propiedades inhibidoras de quinasas, encuentra
en D1 los procesos para sintetizarlos y la motivacién a modificar los sustituyentes de
dicho nucleo esencial, entre ellos el metil de la posicion 2, obteniendo asi
compuestos que no ostentan ningln efecto técnico sorprendente o inesperado (Clso
nanomolar), por lo tanto los compuestos de la solicitud se derivan de manera
evidente de las ensefianzas de D1, por lo cual carecen de nivel inventivo.

8. Conclusion.

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

‘N° Documento Reivindicaciones Afectadas Requisito que Afecta

D1 | US 2004138269 1a21 Nivel Inventivo

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 notificacion 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 quinto del titulo primero de la Circular Unica N° 10 de 2001.

=

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

E!l anterior requerimiento fue notificado por fijacién en lista, de fecha

0.1 ABR. 20

EXAMINADOR TECNICO

CONCEPTO TECNICO No. 516 Cédigo No. 202077

EXP 2007 079188 1er Art. 45




