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1. Yo, Luz Clemencia de PAEZ, mayor de edad, domiciliada en
Bogotd, D.C., identificada c¢on la Cédula de ciudadania -N°
35.456.344 de Usaquén, obrando. como apoderada del solicitante en el
asunto antes identificado, me refiero al Oficio No. 14421 notificado
por fijacién en lista del 11 de Diciembre de 2009. Mediante memorial
radicado el 5 de Marzo de 2010 solicité un plazo de treinta (30) dias
para dar raspuesta a este oficio.

2. Mediante el Oficio No. 14427 se puso en conocimiento del.
solicitanté el “informe del examen de fondo que ~contiene las
observaciones hechas por su Despacho sobre la presente solicitud de
patente. ~Atiendo a las observaciones de la siguiente manera:

3. De la solieitud de patente:
| Su Despacho enuincia:

e Se recomienda ajustar el titulo a lo que se desea proteger a
través del capitulo reivindicatorio; ya qQue con base en la
normatividad vigente, los usos y los métodos de tratamiento no
son patentables.

La Reivindicacién 1 no es concisa, porque los radicales tienen
muchos significados y sustitueciones; solicitando un  ndmero
grande de compuestos posibles reclamados bajo la caracteristica
esencial de la férmula (1); de igual manera los términos arilo,

- ) NiT. 860.041.367-3




CAVELIER

ABOGADGS

:hétéroérilé;’5na¥¢39hwzdla;d$'1§§r113if.mi§mgs;ZYg_;qQé_}n01 estén?:
deligitando. . N i Te e

“ra Re1V1ndxca016n 7, cen base ‘a los compuestos alli presentados,-*%
‘flos mismos. no’ corresponden a la estructura general del compuesto
- -~ de férmula; (1) porx. lo:: ‘tahto - no-: presentan el: mlsmo concepto
o iaventive, Por i 1o " tanto _5e “debe - real;zar 1os

- pertinentes.. = T ;

La "'RéiVindicaCicﬁes 1 a-»3 AT
-expresiones. -"arllo" "heteroarilo“ i )
Tconcisas; Por: tanto no dellmltan de manera 1nequivoca 1a materla
: _'-_-a proteger. A Y - R Lo

;Vf;Las Relv1nd1cac1ones 12 a:l? reclamanf .
. kegislaciéf. Colombianad, el uso. reclamad o ¢
'=< ]protecc16n por patente

e Modificacién de la solicitud- en’ 'h:émite

A, 17HCapitulo -relv:ndicatorlo_ﬁu 'i?é_*%qiiciﬁﬁdf

- ;€_arxginal.

n_el fln de atender las observac1ones formuladas a este respecto, Yy
de acherds con él’ artlculo .34:de '1a Decisién 486, donde. se’establece ..
quid: “La- ‘modificacién- de una “golicitud es posible en cualquier momento . .-
el trémite mlentras no lmpllque una ampllac16n de la: SOilCltud_jfj”;;
, 1n;c;al, 8@ presenta un- nuevo capitulo relvlndlcatorlo constltulde- R

S per 5 re;vindicacxones como - sustitute del anteriormente .presentado. -

T Ao ERS aste nuevo capitulo reiV1ndlcatorlo, se ha rev1sado ‘la“redaccién .

;0 .c0t sdel -mismo -con el fin'de  hacer c¢laridad -‘sobre la materia‘ que g€ -

| . . 'solicita proteger’ vy ‘sobre el” alcance. de la misma. :De tal’ manera que,&,f"
“lag . objeciones . formuladas ‘a. ests’ respecto : quedan superadas Lo
respectlvamente; con las mod1f1cac1ones reallzadas de la 51gu1ente o

correspondiente"

_:La re1v1ndi¢ac1én 1 ha sido _redactada nuevamente, IlmltandO‘
aﬁs;gnlflcatlvamente las defin1c1ones de-losg’ sustmtuyentes de- los_
+ compuestos - de 'formula I): =Gon base_ las definiciones
= encontradas: en el capitul ;descrlptlvo 54 debldamente sustentadaskn
-en los ejemplos de la presente scllcitud ,jf%f. T

'heteroarllo, se pone de presente a: su Despacho que en la nuevaq
: _re1v1ndica016n 1 {i) se espeCLflca que los: radlcales arllo se.. ..
i~ seleccionan del grupo que consiste de’ fenil; naftll 6. lndenll,;r_,:3{-‘
-'lo§- cualés son - opcionalmente ‘sustituidos “con un ‘halégeno 'y . 7

E.adlcz.onalmente, (ll) que los’ radlcales heteroazllo contlenenff
un:anillo-.de 3 a 10 miembros, opc1cnalmente ‘conteniendo. uno: 0
'.;mas 'eteroétomos selecc1onados de ox;geno, azufre_e hldrogena o
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-':iAsi entonces la“ob3e016n_formulada a este respecto se: debe_;mzf{*“ZJC;;Q;
tener por superada i AT R sk ol

 fLa relvxndlcac1én 7 y 1as reiv1nd1cac;ones de uso 12 17 han_

‘sido .eliminadas - del ‘nuevo . pliego. remvmndlcatorio, de tal "
"manera quelas’ ob3ec;0nes formuladas a este respecta se debenf
aitener ‘por - superada. - : S b

:gCon respecto a la objeci&n_formulada al tltulo de la e
.- solicitud; -se pone de presente”qpe el misme ha smdo modlflcado:“

" de’la siguiénte manera: ®F . :
LA objecibn formulada a este» '
5superada.l;g; : o TR

7 ASL entonce33 teniendo en’ cuenta las modlflca01ones efectuadas al,wzﬁ

" capitulo relvindlcatorlo, ‘consideramos ‘que ias-. ob3e01ones que - ‘por:
relaridad . hizo. ‘su Despacho quedan superadas va que’ el nuevo capitulo.

- reivindicatorio es clareé- y conciso y se limité en. los: términos-
sugeridos. por su Despacho, permltlendo asi: determlnar el alcance dé 1a -
iprotecc16n reivindicada-'y compararla’ frente al estado- del arte, .de.
acuerdo con las dlSpOSlClcneS del articulo 30 de la Dec1sxén 486. .

e T Sin embargo,' en-: el evento que el Despacho consmdere que una~ .
f*{ﬁ}modlflcac;én adicional ‘sea necesarla, -respetuosamente le .s6licito "7
-+ hacer uso_ de-la facultad que lé. otorga-el. articulo 45 inciso 2. de"la - -
. Decisi6n- 486  de- la :Comisién -de. la ‘Comunidad - Andina . a efecto. de -

... Yequerir nuevamente de nuestra parte cualquier complementac16n o'_g-
':VWaclarac16n.. T T

'3f:74 2 Capitulo reiv1ndicatorlo de la nueva SOllCltud d1v1510nal.”

© D& otro lado, con el f1n de :tender la observacién_reallzada Pox. el':g
‘Sefior Examinador ‘a la re1v1ndica01én 1"y de acuerdo-con el . artiCulo 36
*.de ‘la-Decisién 486, Lque permlte “al- sollc1tante en cualquler momento*
‘del tramité & dividir su sollcltud,' sin' ampliar el objeto de 7la. o
,:_;1nvenc16n 1nic1almente solici ome permlto presentar ung SOllcltud*4" oo
o~ divisional, cuyo pliego' lvxndlcatorlo “esta ‘constituidd. por . 1.7
're1v1nd1ca016n en’Ia  cua C-sa 1ncluye ,la materla revelada en la“
keivindlcaclén ki de l; solxc;tud lanlal T

-EDe esta manera, junto con el presente memorlal se pxesentan dos (Z)x
~7 nuevos . capitulos re1V1nd1catorlos correspondxentes a la modlficaclé
. de’ 1a presente SOllCltud y a la nueva sollc1tud lelSlonal.-u- ‘

La sollc1tud leﬁSlOnal se’ benef101aria de 1a fecha de prlorldad fdeﬂ'
acuerdo con 1o establecxdo en el artlculo 36 de 1a Decislén 486' I

__;Con ~da- modlflca016n _reallzada al capitulo 're1v1nd1cator;o de 1a;f;
' Vscllc1tud*1n1c1al y la presentacmén de la nueva olac1tud leiSlonali "
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se deben tener por superadas las objeciones formuladas por falta de
claridad de la presente solicitud.

5. Novedad.

Su Despacho concluye,  due la-;novedad' dé: 1a-“présente' solicitud  de
patente, se.ve afectada por el documento CO 05-49 197 (Dl);:'

Con respecto a lo. seﬁalado por su Despacho. mi. representada desea
sefialar lo 51gu1ente.

.Con las modificaciones realizadas al capitulo reivindicatorio, la
ob]ec16n formulada a este respecto se debe tener por: superada -debido a .
‘que ahora D1 no es relevante para el estudio de patentabilidad de las
nuevas reivindicaciones bajo estudio. Lo anterior, por cuanto el
,pllego reivindicatorio modlflcado se: refiere a derivados de pirazol

que a diferencia’ de los ' compouestos tieno[3,2-blpiridina-6-
carbonitrilos y tieno [2,3-bljpiridina-5-carbonitrilos revelados en Dl
no presentan en el anillo pirazol un grupo sustltuyente CN.

En consecuenc1a, - la invencién reclamada en el nuevo. pllegO'

reivindicatorio es hovedosa frente a D1, y la materla acd reivindicada

se debe tener como novedosa porgue unicamente invenciones con todas
" las caracteristicas técnicas identificadas en el mismo documento de la
anterioridad pueden afectar la novedad de invencionés reivindicadas en

una. solicitud presentada posteriormente, tal y como lo seflala el
~Manual_Andino de Patentes:

- “Para determinar la novedad de la invencidén, se debe comprobar -si
existen antzcipaczones del estado de ‘la técnica que contengan
explicitamente todas las caracteristicas . técn;cas esenciales de la
invencidén”* ; : : :

En consecuencia, la invencidén es novedosa frente a Dl, por lo. que
solicitamos tener esta objec1én por. superada._ '

6. Puesto que .se han atendido a cabalidad las  observaciones hechas .
por : su Despacho sobre la . presente solicitud -de patente,
respetuosamente solicito se continte. con su tramitacién. '

7. Anexos

¢ Formulario para modlflcac1ones.
© Nuevo pliego - reivindicatorio. de la solic1tud original compuesto
por cinco (5) re1v1ndlcac10nes.
‘e Pliego re1v1nd1catorlo sollc1tud lelSlonal constltuldo por l
re1v1ndicac1onL

.1IEPI, BID. “MAN'UAL PARA EL EXAMEN DE SOLICITUDES DE PATENTES DE INVENCIGN EN LAS OFICINAS
-DE PROPIEDAD INDUSTRIAL DE LOS PAIfSES DE 1A COMUNIDAD ANDINA". Qu.‘LtO, Ecuador 2004, Pagina
65, ] [renador 2005,



REIVINDICACIONES MODIFICADAS.

1. Compuesto de férmula (I) en la que

R4 R3
\
R5 vaN
. A
- \R1

A es, si estd presente, un enlace o un radical algquileo (Cy-C¢),
opcionalmente sustituido por 1 o més sustituyentes alquilo (Ci-Cs).

Rl es un grupo NR6R7, azacicloalquilo ”&;—C7), o azabicicloalquilo
(Cs-Co); opcionalmente sustituidas por 1 o mas sustituyentes
elegidos entre algquilo (Ci-Cs) y halégeno,

A-Rl1 es tal que el nitrbédgeno de Rl y el nitrbébgeno ubicado en la

posicién 1 del pirazol estadn separados obligatoriamente por al

menos dos atomos de carbono,

R3 es un radical H, halbégeno, OH, NH,, ORc, NRaRb, NHC(O)Ra,
NHSO,Ra,

R4 es un radical arilo o hetercarilo gque estd opcionalmente
sustituido por 1 o mas sustituyentes elegidos entre halégeno, NHj,
OH, ORc, C(O)NH,, NRaRb, NHC(O)Ra, arilo, polifluoroalquilgg?ﬁﬂﬁhku

en donde los radicales arilos son seleccionados de fenil, naftil o
indenil, opcionalmente sustituidos por halégeno; y los radicales
heteroarilo contienen un anillo de 3 a 10 miembros, opcilonalmente
conteniendo wuno o mas heteroatomos seleccionados de oxigeno,
azufre y nitrogeno.

R5 es un g radical H, halégeno, CF3, CHF;, CHF, alquilo (C;-Cq)
lineal o ramificado,

Ra es (1-6C) alquilo lineal o ramificado,

Rb es, independientemente de Ra, un hidrdgeno, (1-6C) alquil

lineal o ramificado,

Rc es un  radical, alquilo lineal o] ramificado {Ci-Cs) ,
(poli)fluordalqui?%, (hetero)arilalquil
— —

R6 yv R7 son, independientemente entre si, un hidrégeno, ‘alguilo

(C1-Cg)

B



g7

R6 y R7 pueden formar un anillo saturado o insaturado de 5, 6 &6 7
enlaces que tiene o no un heterodtomo como O, S, N y que esté
sustituido en su caso por uno o varios alquilos, halégenos,

R8 es un radical Ra o NRaRb,

sus racémicos, enantidémeros, diastereoisémeros y mezclas de los
mismos, sus tautémeros y sus sales farmacéuticamente aceptables

2. Compuesto segin la reivindicacién 1 caracterizado porque se

elige entre:
1-[2-(3-metoxi-4~fenil-pirazol-1-il)-etil]-piperidina
'l’ iiwlfaza—biciclo[2.2.2]oct—3—ilmetil)~4—fenil—1Hrpirazol—1Hol .

3-(3-benciloxi-4-fenil-pirazol-l-ilmetil)-1l-aza-
biciclo[2.2.2]octano ‘

3-(3-metoxi~4~fenil-pirazol-l-ilmetil)-l-aza-biciclo[2.2.2]octano
1—(1—aza—biciclo[2.2.2]oct43-%l)—4*fenil—1H—pirazol—3—ol

- 1-(2-perhidro~azepin-1l-il-etil)-4-fenil-1H-pirazol-3-ol
1—[2—(2~metil~piperidin—1—il)—etil]—4—fenil—1Hﬂpirazol—3—ol

1-[2-(4~fluoro-piperidin-1-il)-etil]-4-fenil-1H-pirazol-3-ol

. O\ 1-[2-(3, 6~ dlhldro—ZH—plrldln -1- 11)—etll] 4- fenll 1n- plrazol ~3-0l

1—[2w(7~aza—b1c¢clo[2.2‘1]hept—7w11)-etll]~4~fenll—1H—p1razol—3—ol

. 1-[2-(3 ~metll-plperld1n 1 11)—et11] 4 fenil-1H-pirazol~3-ol
e e St s

1-[2-(2~aza~biciclo[2.2.2]oct-2~il)~etil]-4~fenil-1H~pirazol~3~ol
1-[2-(2-aza-biciclo[2.2.1]hept-2-il)-etil]-4-fenil~1H-pirazol—-3-ol
1—[2—dimetilamino—etil]~4—§enil—1H—pirazol—3~ol
1~[3-dimetilamino—propil}—4*fenil—1H~piraiolw3~ol

1-[2-((28, 6R) -2,6- dlmetll—plperldln 1 -il)-etil]l-4-fenil-1H~
pirazol-3- -0l

1—[2—dietilamino-e§;l]—4—fenil:1H—pirazol—3*ol‘“'
1-({2-diisopropilamino-etil)-4-fenil-1H~pirazol~3~ol

4-fenil-1-(2-pirrolidin-1-il-etil)~1H~pirazol-3-ol
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\ 3—(3—metoxi—4—fenil—pirazol*1—il)—1waza—biciclo[2.2.2]octano1)ﬁ

C
1—{2~(3~difluorometoxi—4—fenil~pirazol*1-il)—etil]fpiperidina()\
4*fenii-l—(2wpiperidin*1~il~etil)-1H—pirazol~3—ilamina.()ki

4 ,
4~fenil—1ﬂ(Z—piperidin—lmil-etil)—lHﬂpirazo}f3filamina ()\(

\q\la\
N-[4~fenil-1-(2-piperidin-1-il—etil)-1H-pirazol-3-il]-acetamida -

N-[4-fenil-1-(2-piperidin-1-il-etil)-1H-pirazol-3-ill-
metanosulfonamida

1-(2-dimetilamino-propil)-~4-fenil-1lH-pirazol-3-ol
1-(l-metil-piperidin-3-ilmetil)~-4~fenil-1H~-pirazol-3-ol
5-metil-4-fenil~1-(2-piperidin-1-il-etil)-1H-pirazol-3-ol
4*(B#amino—fenil)el—(2—dimetilamino~etil)—1H~pirazol~3—ol

N-{3-[3-hidroxi~1-(2-dimetilamino-etil)-1H-pirazol-4~ilj-fenil}-
acetamida

4—(4~amin07fenil)—1—(2~dimetilamin0retil)—1H~pirazol~3—ol
1—(2~dimetilamiﬁ6—etil)—4—(4'~fluorq~bifenil—3—%l)—1H—pirazol—3~ol
4-bifenil~-3-il-1-(2~dimetilamino~etil)-1H-pirazol-3-ol
1~(2—dimetilamin0wetilf—4~(4'—fluoro—bifenil—4—il)—1H—pirazol—3—ol
1*(Z*piperidin—lfil—etil)—4—piridin—2~ilf1H~pirazol~3—ol
1-(2-piperidin-1~il-etil)-4-piridin-4-il-1H~pirazol-3-ol
4-(4-fluoro-fenil)-1-(2-piperidin~1l-il-etil)-1H-pirazol-3-ol

4- (4-trifluorometoxi~fenil)-1-(2-piperidin-1-il-etil)~1H~pirazol- *
3-o0l

4-fenil-1-(2-piperidin~l-il-propil)-1H-pirazol-3-ol
3-{4-fenil-pirazol-l-il-metil)~l-aza~-biciclo[2.2.2]Joctano
4—(5—cloro~tiofen-2—il)—1*(2*pipéridin—l~il—etil)—1H—pirazol—3—oi'
4—(B—metoxi—fenil)—1~(2—piperidip—l—il-étil)—lH—pirazol—B—ol

4- (2-metoxi~-fenil) -1~ (2-piperidin~l-il-etil)~-1H~pirazol-3-o0l

4-(3-~hidroxi-fenil)-1-{(2-piperidin-l-il-etil)-1H~pirazol-3-ol -



4-(1H-Indol~-5-11)-1~(2-piperidin-l-il-etil)-1H~pirazol~-3-ol

s/
X \

4-(4-hidroxi-fenil)-1-(2-piperidin~1-il-etil)-1H-pirazol-3-ol
4- (4-metoxi~fenil)-1-(2-piperidin-l-il~etil)~-1H-pirazol-3-ol
4-(3-fluoro~fenil)-1-(2-piperidin-1-il-etil)-1H-pirazol-3-ol

1-(2-piperidin-1-il~etil)-4~(3-trifluorometil-fenil)-1H-pirazol-3-
ol '

1-(2-piperidin-1-~il-etil)-4~piridin-3-il-1H~pirazol-3-ol

)
4—(4~cioro—fenil)—lw(2—piperidin—1—il—etil)~1Hﬂpirazol—3~ol
4-(3~cloro-fenil)-1-(2-piperidin-1-il-etil)~1H-pirazol-3-ol
4~(2—fluoro—fenil)—1~(Z—piperidin—l—il-etil)—}H~pirazol—3—ob\ -
4-(2~cloro—fenil)—1—(2—piperidin~¥jil—eti;)—lijirazol—3—ol
1—(1—aza—biciclo{2.2.2]$ct—3~il)—4—(4—cloro—fenil)—1H—pirazol—3—ol

1~{l-aza-biciclof2.2.2]oct-3~11l)~4-(3-cloro—-fenil)-1H-pirazol-3~ol

I
1—(1—aza—biciclo[2.2.2]oct—3~il)—4—(B—f#uorojfenil)~1H-pirazol—3~
ol 1

1~(1—metil~pirrolidin~3—il)—4~fenil~1ﬂ—#irazol—3~ol

1~[2—(1—metil~pirrblidin—2ﬂil)—etil}—4%fenil~lH—pirazol—3~ol

l-(pirrolidin-B—il)—4-fenil—lH—pirazolj§—ol
1—[(1—metil—pirrolidin—2—(S)—il)—metil]-4*fenil—1H—pirazpl—3—ol
4-fenil-l-pirrolidin-3-il-metil-1H-pirazol-3-ol |

1-((2R) l1-metil-pirrolidin-2-ilmetil)~-4-fenil-lH-pirazol-3-ol 0
4—fenil—1—(piperidin—3~il)~1H—pirazol—3ﬂol
1-(1wmetil—piperidin—Z“ilmeti;)—4—fenil—1H—pirazol—3—ol
1-{l-metil~azepan-3-il)-4-fenil-1H~pirazol~3-o0l
4-fenil-~l-(2-piperidin~-1l-il-etil)-1H-pirazol-3~o0l =
4-(tiofen-2~11)-1-(2-piperidin~-1-il~etil)-1H-pirazol-3~ol
4—(3,4—diclor0*fenil)—1—(2—piperidin—1~ilretil)—1H~pirazol—3wol -

4-(4-Bromo-fenil) -1~ (2-piperidin-l-il-etil)-1H~pirazol~3-ol

-t
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4~ (5-Bromo-tiofen-2~il)-1-(2-piperidin-1-il-etil)-1H-pirazol-3-ol
2-[1-(2~Piperidin-1-il-etil)-1H-pirazol-4-il] benzamida
4~(2-hidroxi~fenil)~14(2-piperidin—1~il—etil§-1H—pirazol

4- (1H-Tndol-5-11) -1~ (2-piperidin-1-il~etil)~1H-pirazol
4-(4-metil-fenil)-1-(2-piperidin-l-il~-etil)-1H-pirazol-3-ol
1-(1~-Aza~biciclo[2.2.2]oct~3-1i1)~4- (1H~indol~5-11)-1H-pirazol .
(+) 1-(1-Aza-biciclof2.2.2]oct-3~il}~4~(1H-indol-5-1l1)~-1H-pirazol
{-) 1—(1-Aza-biciclo[2.2.2joct~3~il)—4~(1H1indol~5-il)—lHﬂpirazol

1-(l-aza-=biciclo[2.2.2]oct~3-il)~4~(5-clorg-tiofen~2-il)-1H-
pirazol-3-ol

1-(l~aza-bicliclo{2.2.2]oct-3-1i1l)-4~(5~-cloro-tiofen~-2-il)y~1H~-
pirazol-3-ol

1—(1—azawbiciclo[2.2.2]oct*2~ilmetil)74-fenil~1H—pirazol—3*ol
3—[4-(3,Sﬁdifluoro—fenil)ipirazol—1~il]wl-aza—biciclo[2.2.2]octano
4-benzolbltiofen-2-il-1~(2-piperidin-1-il-~etil)-1H-pirazol~3-ol

1~ (2-piperidin-1l-il-etil)-4-tiofen-3-il-1H-pirazol-3-ol
4~[3-hidroxi~1l-(2~piperidin-l-il-etil)-1H~pirazol-4-il}-benzamida
3~[3-hidroxi~l—(2—piperidin—1vil—etil)-iH~pirazol—4—il]—benzamida
{(~}-1-{l-aza~biciclo[2.2.2]oct~3-1il)~4-fenil-1H~pirazol~-3~ol

(+) ~1-(l-aza-biciclo[2.2.2loct~3-11)~4-fenil-1H~pirazol-3-o0l
(w)-1—(1~aza—biciclo[2.2.2]oct—3—ilmetiL)—4wfenil—lH—pirazol~l-ol
(+)—1—(l—aza—biciclo[2.2.2]oct-3—ilmgtil)—4—fenilﬂ1H—pirazol—1—ol

1-{l-aza~biciclo[2.2.2)oct-3-ilmetil)~4-(4~cloro~fenil)-1H-
!
pirazol-3-o0l

(=)~=1-(l~aza~biciclo[2.2.2]oct-3~il)-4-(4-cloro-fenil)~1H-pirazol-
3-o0l '

(+)~1-{l~aza-biciclo[2.2.2]oct-3~il) -4~ (4-cloro-fenil)~1H-pirazol-
3-0l



T
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(-} =1-(l-aza-biciclo[2.2.2]oct-3-1i1) -4~ (4-fluoro~fenil)-1H~
pirazol-3-ol

(+)—1—(l—azawbiciclo[2.2,2]oct—3—il)—4*(4—fluoro~fenil)—1ﬂ—
pirazol-3-ol
3~[4—(4—cloro—fenil)—pirazol~1—il]el—aza-biciclo[2.2.2]octano‘

3-~[4-(4~cloro~fenil)-pirazol-~l-ilmetil]-l~aza-biciclo[2.2.2]octano

-

3~[4- (3-Cloro-4-metoxi-fenil)-pirazol-1-ilmetil]l-l-aza-
biciclo[2.2.2]octano

A

4—[1e(1—aza~biciclo[2.2.2}oct¥3—ilmetil)—1H—pirazol—4—il]—2—cloro—'7b‘
fenol '

4~[1-(1-Aza-biciclo[2.2.2]oct-3-il)~1H-pirdzol-4-il]-2-cloro-fenol '&

(~)-4-[1-(1-Aza-biciclo[2.2.2]oct~3~il)~-1H-pirazol~4-ilj-2-cloro—~ ~
fenol '

{+)=-4-[1-(1-Aza-biciclo[2.2.2]oct-3~il)~1H-pirazol-4-ill-2-cloro-
fenol :

(+) -1~ (1-Aza-biciclo[2.2.2]oct-3-i1) ~4-piridin-2-il-1H-pirazol-3-
ol

(-)=1-(l-aza-biciclo[2.2.2]oct-3-il)~4-piridin~-2-il-1H-pirazol-3-
ol.

(+)-1~(l1~Aza-biciclo[2.2.2]oct~3~1il)-4-fenil-1H~pirazol~3~ilamina
(—)—1~(1~aza—biciclo[2.2.2]oct~3—i})~4—fenil—1H~pirazol—3—ilamina
(+)—17(l—aza-biciclo[2.2.2]oct—3—il)m4—(1H~indol—4—il)—1H~pirazol
(*)~1—(1~aza-biciclo[2.2.2]oct—3-i%)44—(1H-indol~4—il)—1H~pirazol,

sus racémicos, enantiémeros, ‘diastereoisémeros y mezclas de los
mismos, sus tautémeros y sus sales farmacéuticamente aceptables. N

3. Procedimiento de preparacién de un compuesto de férmula (I) tal

como se define en la reivindicacién 1 o de un compuesto elegido , fe,\" 5‘
entre la 31j3—piridinil)—1H—pirazol—l;butqggmina:? la 4= (3- "
piridinil)-1H-pirazol-l-butanamina y la N-(dietil)-4-fenil-I1H-
pirazol-l-etilamina.y para el que R3 es OH partir del compuesto
(11).
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% hitg sofid which was triturated with 1: 1 dicthyl etter and}
~.". hexang (30 ml) to give the required product, Mp. 92-94° C.
¢y N-‘Butyloxycarbonyl-4-{1-(3-methyl-4:phenyl)

pyrazolylpiperidine” and N-’Bulyloxycarbanyl-4—(1 “(5-

- ~mgthyl-4:pheoyl)pyrazolyl)piperidine

To " a solution of N- ’Butyloxycarbonyl de
‘methylsulphonyloxypiperidine (1 ‘g, 0.004 Mol)-in N,N-*
dimsthylformamide (20 ml), uader nitrogen at roc
~ femperature,, was. added- the. preformed sodlum salt of 3
méthyl-4-phenylpyrazole (2.1 g, 0,012 Mol) (formed by

addition of sodium hydride to' s solution of 3-methyl4+

-phenylpyrazole in. N,N-dimethylformamide and the result-
. ant solid filtered, and dried). "The solution was heated 1o
" reflux for 2 trs., Jeft to cool, concentrated under vacuum and
. 'the residue was partitioned between dichloromethéne (2x50
< .ml) and water (50 ml). The combined organic layers were
- ‘washed with brine (2x50 ml); dried (MgS0,), filtered and

concentrated under vacuum. The residue was purified by
flash silica chromatography usmg cthyl acetate-hexane
(0-40%) as the sluent fo give the less polar (0.29 g) and

. mriore polar (0.37 g) products. Less polar *H NMR (DMSO)
3143 (9H,5), 1.85 (4H,m), 2,30 (3H,5), 2.94 (2H,m); 4,04 -

(2H,m), 4.41 (1H.m), 7.23 (1H,m), 7.38 (4H,m), 7.60 (1H,
5). More polar *H NMR (DMSO) 8 142 (9H:s), 1.75

(2H,m), 1.99 (2H,m), 2.29 (3H,s), 2.90 (2H,m), 4.02 (2H, .
" m), 4,26 (1H,m), 7.21 (111,m), 7.38 (4H,x), 7.98 (LH,s8).

d) 4-((5- Methyl-4-pheny1)pyrazol- -yI)pxpendme hydro-
chioride
- Tb ' solution of the Iess polar product from Example.1
part ¢ (0.28 g) in diethyl éther (20 ml) was-added a solution
of hydrogen chloride in ether (30 m of ~5 Mol). After 2 trs
the solid was filtered -and dried to give the tifle compound
(0.22 g). *H NMR (DMSO0) 8 2.02 (2H,m), 2.75 (2H,m),
2.41 (3H,5), 3.08 (2H,mm), 3.40 (2H,m), 4.58 (1H,m), 7.26

(), 7.38 (4H,m), 7.64 (UiLs), .02 (1H,bs), 9.38 (1EL

12

"mstead of benzyl bromidé, add the free base wis recrvstal

lised from ethyl acetate ‘and -hexane to give the required”
compound as a white solid, Mp 145-147° C. dec. "HNMR . -

- (DMSO0) 8 1.83 (2H,m), 2.1 (2H,m), 2.19 (2H,m), 2.38

= {CY) mfe-357 [MH}*. Anal, Found C, 77.36; H, 6.83;"N,

. 15 52. C%HMN‘, requires C,77.50; H/6.79; N, 15 7"%

10

15

20

EXAMPLE 3

14 (3 thombenzyl)—4~((5-methyl-d»—phenyl)pyrazol—
-yl)pzpendme -

Thxs compound was preparcd using ‘the procedure'

described in Example 1. part e, using 3«chlorobenzyl bro-

. mide ‘instead ‘of benzyl bromide, and' the free base was =
recrystallised from ethyl acetate and hexane to glve thc E

required compound as' g white solid. Mp 126-127° C

NMR (DMSO) 8 1.83 (2H,m), 2.10 (4H,m), 2.37 (SH,s),. f
291 (2H,m), 355 (21,s), 418 (1H,m), 721-7.39 (9H,m),

7.59 (1H,s). MS (CI) nve 366.5 [MH]". Aual. Found C,

71.73; H, 645; N, 11.55. C5H, CIN;.Q1H0 - tequxres

.71 86 H 6.63; N, 11 43%,
‘ EXAMPLE 4.

-Benzyl-4—((3-met.hyl-4~phcnyl)pyrazol-1~yl)
. piperidine dibydrochloride

a) 4 ((3- Methyl~4-phenyl)pyrazol- -yl)plperldlnc ‘hydro- . .

. chlgride

35

hs). The stricture was confirmed by N.Q.E.’s between the .

5-methyl profons and the 4-piperidine proton,-

" e) 1-Benzyl-4-((5~methy1—4—phenyl)pyrazol- -yl)-p1per1dme
E dlhydroohlonde st

{0.108 ml, 0. 91 mmol) and ethyldnsopropylamme 046 ml,
- 2.57mmol) and the reaction mixture was stirred 4t 45° C. for

18 hrs. The' reaction mixture was concenirated under

-vacuum, and the residiic was partitioned ‘between dichlo-

romethane (2x50 ml) and water (50 ml). The combined
organi¢ layers weré washed with brime (2x30 mi), dried
(Mg80,), filtered and concentrated wnder vactum, The
residue was dissolved in a mixture of diethyl ether and

;. methanol (10 ml,:1:1) and a solution of hydrogen chloride in

gther (3 ml ~5 mal). added, after 5 mins, concentrated under
vacuum, The residue was recrystallised from ethyl acetate-

-rethancl 1o give the required:compound as a white selid

(0.11 ). Mp 198-201° C
(2H,m), 2

'TENMR (DMSO+NaOD) 8 1,82

[MHT". Anal. Found C, 64.83; H, 6.71; N, 10.17.

Cy,H,sN3 2HCLO2H,0 requires C,64.77; H, 677 N,

1017%.
- EXAMPLE 2
<1 (3 Lyanobcnzyl-4 ((5~methy1-4—phcny1)pyrazol—l-
yDpiperidine - : ’

Thm compound was prepared. using the. procedure
des¢ribedin Example 1 part &, using 3-¢yanobenzy! bromide

- 12 (4H,m), 237 (3H,m), 291 (2H,m), 353 (2,
8), 4.17 (1H,m), 7.34 (10H,m),7.59 (1H;s). MS (cr) m/e 332

To. 2 sofution of the more polar product from Example 1

part ¢ (D.36 g} in dlemyl ether (20 ml) was added a solution
of hydrogen chloride in ether (30 ml of -5 Mol). After2 hrs™

the solid was filtered and dried to. give the title compound
(0.33 ). "H NMR (DMSO0) 3 2.19 (4H,m), 2.31 (3H,s), 3.06

(2H,m), 3.39 (2H,m), 4.42 (1H,m), 7.23 (LLm), 7.40 (411,
m) 7.96 (1H,s), 9.09 (1H\bs), 9.34 (1H,bs). The structure ..

was confirmed by -N.O.E.’s. between the pyrazole-s-proton

- and the piperidine-4-proton,

45

50

55

65

b) 1-Beuzy1-4~((3-methy1~4~pheny1)pyrazol 1-y1)p1pendme
dihydrochloride - -

B

- (3H,8) 2.90 (2H,m), 3.60 (2H,5), 4.18 (1H,m), 724 (1H,m), "
. 7.30 (4H,m), 7.55 (2H,m), 7.59 (CH;m), 7.77 (1H,s). MS

To-a solution - of 4-((3-Methy1-4-phenyl)pyrazol-1 vy

piperidine hydrochloride (0.33 g, 1.19 mmol) in N,N--

dimethylformamide (10 ml) was added benzyl bromide

(017 ml, 1.43 mmol) and ethyldiisopropylamine (0.70 ml,

4.05 mmof) and the reaction mixture was sticred at 45° C. for
18 lirs. The reaction mixturé was concentrated under

vacuum “and the residue was partitioned between dichlo~

romethane (2x50 ml): and water (50 ml). The cémbined
organic layers were washed with brine (2x50 ml), dried
(MgSQ,), filtered and concentrated- under vacuum. The

- residue was  dissolved in 2 mixture of diethyl cther and

methanol (10ml, 1:1) and a solution of hydrogen ctiloride in
sther (3.ml ~5 mol) added, after 5 mivs. coficentrated under
vacuum. The residue was recrystallised from ethyl acetate-

methanol to' give the requiréd conmpound ds.a while solid ..

(0.22 g). Mp 194-195° C. *H NMR (DMSO+NaOD) 8 1,98

. (4H,m), 2,09 (2H,m), 2.30 (3H,8), 2:91 (2H,m), 3.73 (2H,8),

4.07 (1H,m), 7.21~7.44 (10H,m), 7.96 (1H,s). MS (Cl) m/e

332 [MH]*. Andl. Found C, 64.98; H, 6.84; N, 10.24,

CaaHogN3 2HCLO2H, 0O requives C,64.77; H, 6.77;N,

10.17%:
' EXAMPLE 5
1 (3»Cyanoben4yl)~4~((3-mcthyl-4~pheny1)pyrawl
1-yDpiperidine oxalate

Thxs compouud was prepared using the procedure
described in' Example 4, using 3-cyanobenzyl bromide
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
- DIRECCION DE NUEVAS CREACIONES -

2020

Bogota, D.C;,

Abogado _ _

LUZ CLEMENCIA DE PAEZ,

ASUNTO Radicacién 06 047181

| - - Tramite 011
Evento 379 .
Actuacion 519 /BN
Oficio ° E 7926
Folios 7

Patente de Invencién [x] Patente de Modelo de Utilidad O

Via Nacional Do [:]
Via PCT (fase nacional) IZ.I cap.l [ Cap. ll [x]
No. Sol. Internacional PCT/FR2004/002968

Fecha de Presentacion Internal.  22/Noviembre/2004

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de

la Decisién 486 de la Comisién de la Comunidad Andina, se le comunica:

Documentos estudiados

Descripcion: Folios: 160 a 390 17/Mayof2006
Reivindicaciones: ~ Folios: 391 a 420  17/Mayo/2006

Folios: 520 a 549  19/Noviembre/2008
Folios: 575 a 581 20/Abril/2010.

Prioridad: Folio2 FR03-137756  25/Noviembre/2003
Respuesta del solicitante: ~ Folios 570 a 574 20/04/2010

Se acepta para estudio el capitulo reivindicatorio de los folios 575 a 581.
Objeto de la invencién

Titulo original: Derivados de pirazol como medicamentos para el tratamiento de
degeneraciones neuronales agudas o cronicas.

Titulo modificadd: Derivados de pirazol.
E! objeto de la presente solicitud de batente 'de invencién consiste en:

Compuestos derivados 4-aril/heteroaril- pirazol.
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E! problema planteado en esta solicitud consiste en la necesidad proporcionar
compuestos ligandos de los receptores nicotinicos a7, para el tratamiento de
problemas o enfermedades psiquidtricas o neurolégicas.

Para solucionar este problema técnico la solicitud en estudio proporciona
compuestos derivados 4-aril/heteroaril- pirazol, su procedimiento de preparacién y
composiciones farmacéuticas que los contienen.

El objeto de la presente solicitud se relaciona con la Clasificacién Internacional de
Patentes (CIP): A61K31/41, A61K31/435.

De la solicig_ud de Patente

Reivindicaciones (articulo 30 D 486)

e La reivindicaciéon 1 no es concisa cuando se encuentran términos como

Polifluoroalquilo, (hetero)arilalquilo,_alquilos: No se define el nimero de
atomos de carbono que conforman la parte alquilica.

Se requiere al solicitante definir los numeros de atomos de carbono que definen la
parte alquilica.

e En el folio 575 para la reivindicacién 1, cuando se define a Rb, como (1-
6C)alquilo se sugiere al solicitante corregirlo por alquilo (C4-Cg).

e la reivindicacién 2 no es clara, cuando se encuentra el compuesto numero
10 del folio 576 denominado como 1-[2-(3,6-dihidro-2H-piridin-1-il)-etil}-4-

CH
C
¢

N

fenil-1H-pirazol-3-oly el cual corresponde a la estructura @ ya que el
grupo resaltado (3,6-dihidro-2H-piridin-1-il) no se encuentra dentro del alcance
del la reivindicacién 1, porque R1 no se define como azacicloalquenilo.

Se requiere al solicitante realizar la aclaracién o correccion respectiva

e En el folio 576 reivindicacién 2 , los compuestos nombrados como 3y 4
corresponden a la misma férmula quimica. Se requiere al solicitante realizar
la correccion respectiva.

» Lareivindicacion 3 no es clara cuando se habla del compuesto 3-(3-piridinil)-

R
o
[
1H-pirazol-1-butanamina de estructura N ya que el grupo

resaltado (3-piridinilo) no se encuentra dentro del alcance de la reivindicacién
1, porque R3 no se define como un grupo heteroarilo. Ademas de este
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compuesto, los otros alli nombrados como la 4-(3-piridinil)-1H-pirazol-1-
butanamina y la N-(dietil)-4-fenil-1H-pirazol-1-etil-amina, no estarian tampoco
dentro del alcance de la reivindicacion 3, porque seguin lo establecido en la
descripcion (Ver folio 185) y lo presentado en el capitulo reivindicatorio
original en el folio 409 , la condicién que deben tener los compuestos que se
preparan con dicho procedimiento es que R3 sea ~OH, lo que no acontece
con los compuestos aqui objetados.

Por lo tanto se sugiere al solicitante redactar la reivindicacion 3 de la siguiente
manera:

Un procedimiento para la preparacion de compuestos de formula (I) como los
definidos en la reivindicacién 1y para la cual R3 es OH a partir del compuesto (ll)

%1 an el que GP es una agrupacion protectora de la funcién hidroxilo

caracterizada porque el compuesto (Il) se desprotege y luego se transforma en su
caso en sal farmacéuticamente aceptable.

¢ Lareivindicacion 4 no es clara cuando se habla del compuesto 3~(3-piridinil)-

S

N

1H-pirazol-1-butanamina de estructura N ya que el grupo
resaltado (3-piridinilo) no se encuentra dentro del alcance de la reivindicacion
1, porque R3 no se define como un grupo heteroarilo.

Por lo tanto se sugiere al solicitante redactar la reivindicacion 4 de la siguiente
manera :

Un procedimiento para la preparacion de compuestos de férmula () como los
definidos en ia reivindicacién 1 y para la cual R3 es ORc, H, NH2 por alquilacién de
R4 ORe¢ er H or NH, of OGP

RS 4 3“
pirazoles de férmula (111) b en el que GP es una agrupacion
protectora de la funcidn OH con un compuesto de formula (IV) R1-A-X en el cual X
es Cl, Br, |, OTs, OMs, OTf en medio basico en un disolvente aprético y en su caso
desprotege y en su caso transforma el producto obtenido en sal farmacéuticamente
aceptable.

En este caso no se considera necesario nombrar especificamente el compuesto N-
(dietil)-4-fenil-1H-pirazol-1-etil-amina, porque este ya se encuentra dentro del alcance
de la reivindicacion 1, para cuando se define a R3 y R5 como hidrogeno, R4 como
fenilo, A como alquilo de 4 atomos de carbono (butilo) y R1 como NR6R?7, donde
R6 y R7 son alquilo de dos atomos de carbono (etilo).
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e Para la reivindicacion 5 que se refiere a una composicion farmacéutica, se

debe eliminar el compuesto 3-(3-piridinil)-1H-pirazol-1-butanamina porque

como ya se explicd, este no se encuentra dentro del alcance de la

reivindicaciébn 1 porque R3 no es heteroarilo. Ademas depende

incorrectamente de las reivindicaciones 3 y 4 que se refieren a un
procedimiento de preparacion

Por lo tanto se sugiere al solicitante redactar la reivindicacién 5 de la siguiente
manera:

Una composicion farmacéutica que comprende en un medio farmacéuticamente
aceptable, al menos un compuesto definido en las reivindicaciones 1 y 2.

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 25-11-2003, se consultaron las bases de datos y los
archivos con que cuenta la entidad con fecha de publicacion anterior y se
enconiraron fos siguientes documentos que anticipan el objeto de esta solicitud:

Fecha de

Q ! >
N Documento Titulo Publicacion.

D2 US5939436 Five-membered heteroaromatic compounds as 10-04-2003
dopamine receptor subtype ligands

D3 1186664398 Derivatives of erythromycin, their preparation 12-04-2001
process and their use as medicaments

D2 (folios 585 a 586) divulga compuestos los cuales son ligandos de la dopaminay
sus intermediarios \

D3 (folios 587 a 588) divulga compuestos derivados de eritromicina y sus
intermediarios, los cuales posee actividad antibiética.

Analisis de patentabilidad (articulo 14 D486)

Novedad (articulo 16 D486)
La reivindicacién 1 dice: compuesio de formula (1) en la que

)

(Ver folios 575 y 576).

Al comparar elemento por elemento el objeto de la presente solicitud con el estado
de la técnica esta oficina encuentra que D2 divulga compuestos derivados de anillos
de 5 miembros, los cuales son ligandos de la dopamina y sus intermediarios.
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Respuesta a los argumentos del solicitante.
Modificacién de la solicitud en tramite.

Capltulo reivindicatorio correspondiente a la solicitud original:

[...]JLa reivindicacién 1 ha sido redactada nuevamente, limitando significativamente las
definiciones de los sustituyentes de los compuestos de formula (1) con base en las
definiciones encontradas en el capltulo descriptivo y debidamente sustentadas en los
ejemplos de la presente solicitud.

Con respecto a la objecién formulada a los términos arilo y heteroarilo, se pone de
presente a su Despacho que en la nueva reivindicacién 1 (i) se especifica que los
radicales arilo se seleccionan del grupo que consiste de fenil, naftil o indenil, los
cuales son opcionalmente sustituidos con un halégeno y adicionalmente, (ii) que los
radicales heteroarilo contienen un anillo de 3 a 10 miembros, opcionalmente
conteniendo uno o mas heteroatomos seleccionados de oxigeno, azufre e hidrogeno.

Se aclara al solicitante que si bien es cierto que el capitulo reivindicatorio se
ha delimitado de manera considerable y se han definido los términos arilo y
heteroarilo de acuerdo a lo sustentado en la descripcion, la reivindicacion 1
aun presenta problemas de concision en la definicion de algunos términos tal
como se establecio en el analisis de dicha reclamacién en el folio 590.

Por lo tanto se le recomienda al solicitante definir las expresiones alli
objetadas, con el fin de dar concisién al capitulo reivindicatorio. Asimismo,
deben tenerse en cuenta las observaciones realizadas para las
reivindicaciones 2 a 5, las cuales se encuentran afectadas en su claridad de
acuerdo a lo establecido en los folios 590 a 592.

-

s La reivindicacién 7 y las reivindicaciones de uso 12-17 han sido eliminadas del nuevo
pliego reivindicatorio, de tal manera que las objeciones formuladas a este respecto se
deben tener por superada.

Se le aclara al solicitante, que este Despacho acepta sus argumentos, porque
las reivindicaciones 7 y 12-17, presentadas anteriormente ya no hacen parte del
capitulo reivindicatorio presentado en los folios 575 a 581.

» Con respecto a la objecién formulada al titulo de la presente solicitud, se pone de
presente que el mismo ha sido modificado de la siguiente manera: "Derivados de
pirazol”. Asl entonces, la objecién formulada a este respecto se debe tener por
superada.

Se le aclara al solicitante que este Despacho acepta la modificacion del
titulo presentada como respuesta al requerimiento realizado.

» Asl enionces, teniendo en cuenta las modificaciones efectuadas al capitulo
reivindicatorio, consideramos que las objeciones que por claridad hizo su Despacho
quedan superadas ya que el nuevo capltulo reivindicatorio es claro y conciso y se
limito ‘en los términos sugeridos por su Despacho, permitiendo asi determinar el
alcance de la proteccién reivindicada y compararla frente al estado del arte, de
acuerdo con las disposiciones del articulo 30 de la Decisién 486.

Se le aclara al solicitante que este Despacho emite un nuevo oficio, con el fin
de que se corrijan las deficiencias de claridad y concision que presenta atin el
nuevo pliego reivindicatorio.
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Capltulo reivindicatorio de la nueva solicitud divisional:

EAN

De otro lado, con el fin de atender la observacién realizada por el Seflor Examinador a la
reivindicacién 7 y de acuerdo con el artfculo 36 de la Decisién 486 [...] junto con el
presente memorial se presentan dos (2) nueves capltulos reivindicatorios
correspondientes a la modificacién de la presente solicitud y a la nueva solicitud
divisional.

La solicitud divisional se beneficiarla de la fecha de prioridad, de acuerdo con lo
establecido en el artlcuio 36 de la Decisién 486.

Con la modificacién realizada al capltulo reivindicatorio de la solicitud inicial y la
presentacion de la nueva solicitud divisional se deben tener por superadas las objeciones
formuladas por falta de claridad de la presente solicitud.

Se le aclara al solicitante que la divisional presentada ha sido aceptada,
porque no amplia la materia inicialmente reclamada y adicionalmente no se
encuentra comprendida dentro de la solicitud original.

Novedad

Su Despacho concluye, que la novedad de la presente solicitud de patente se ve afectada
por el documento CO 05-49 197 (D1).

Con las modificaciones realizadas al capltulo reivindicatorio, fa objecioén formulada a este
respecto se debe tener por superada debido a que ahora D1 no es relevante para el estudio
de patentabilidad de las nuevas reivindicaciones bajo estudio. .o anterior, por cuanto el
pliego reivindicatorio modificado se refiere a derivados de pirazol que a diferencia de los
compuestos tieno[3,2-bjpiridina-6-carbonitriios y tieno [2,3-b]piridina-5-carbonitrilos
revelados en D1 no presentan en el anillo pirazol un grupo sustituyente CN[...] En
consecuencia, la invencion es novedosa frente a D1, por lo que solicitamos tener esta
objecion por superada.

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 comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

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

W\ . oy _

JOSE LUIS SALAZAR L.OPEZ
Director de Nuevas Creaciones (C).

El anterior requerimiento fue notificado por fijacion en lista, de fecha

I 8 KOV, 2018

Elaborado por : Jacqueline Alfonsoo[
Revisado por. Consuelo Leguizamo
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- Filfration througly celité and concentration in vecuo afforded - - <

: thc ntla mmpoumd (Dm)*in '75% yxeld Found MH* 262, T

. Dnscnption 22 :
~<..3a(4Benzy1~p1pzr;zin 1-y1)-4~me&xoxy~pheny}am1m
7(D22)

Descxipuon 16
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B 4tnchlomacety1pzperazme D16) . _ o
A sokumn of stannious. chlonde dxhydrate (2.7 g) m o
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‘suspension .of 1.(2- methoxy-5-nitrophenyl)-4+ R IR
- trichloroacetylpipérazine (D15) (15.g) in concentrated HCY mﬁ? mdggi’;@?‘ﬁ&fﬁj&mﬁ “3‘“3 tim-: SO
' ethanol (1:2, 120 nl). Afier 24 hrs, the mixture was filtered, ° Pm o n oun FOORTRS N

:

|

: e

‘ - dituted with dichloromethane: (600 ml) and basified: with = esm ,

F‘ _ Na L0, solution, The layers were separated, the organic - CO BT D pnon ” ot

N ‘phass dried, concentrated 1% the volime and acidified with " thane sulphoxm acid’ &»methyl pyrrohdm-3~yl
1M ethereal HCY solution to afford the title oompound (m:s). - P ester ®23)

a3 ey gx‘éen sohd (2 5 8 15%) Faumi M;H* 352
Descrlptxon 17

To [ soluuon WL m-3 ol (20 g 20
20 ‘mimol) “and triethylamine (3 ml, 22 mmol) in. dxchloi

i " romethane (25 ml) ?t 0° C. under argon was added methame-- -

" Cyelopropyldd-(2-methoxy-5-nitrophenyl 4o % sulphomyl chloride 248,21 mmol) Stirving was continued’” R
‘ o lglpgaé"f'ylkﬂxﬁmmagﬁ y)— S et 0® G to Toom tmpemture for 1.hr before partitioning -~ 0
: RS ";_-'betweon saturated aqaeous sodinin bwarbonate and dichlos. o0 0o
AL T o & wlutwn of ‘1- (Z-methoxy-ﬂ-nnmphenyl)-plperazme_‘-25_' romethane. The organi¢ phase was dried over. Sodigt sl o e
' A, (500 gy 2,1 mmol) in dichloromethane (50 ml) at.0%.C. . phate and concentrated ift vacua to afford the crude mesyl;te'

“wader argon was added triethylamine (0.59 ml, 4.2 mmol). (3 6 g) which was used directly in the next step
S and cyck)i;myane carbonyl chloride (2.1:mmol). Stirring . - = 7 B

Vs eensmued for 12 hrs. The rga;temn nixture axgs o R f'f_ mscﬁpmn 24 ,
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“ous NaHCO, aud dichloromethane. The organic layer was . 3—(2~Methoxy—5~mtmphenoxy)~1~mathy1-pyrrohdme
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Desmpuon 18
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R tMZ Methoxy-S -mtrtgphenyl)-p;%e:azm 1-y1]pheny1 /. reaction was cooled, quenched with water and concentrated .
. methanone (D18) " 'in.vacuo before partitioning between satrated aqueous
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L : e :_ se; o aonrd the tzue componnd (D24) Found MH*‘ 253
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[37] ABSTRACT ‘
A functionalized polymer comprising a polymeric segment.

having at Jeast one cyclic amine end group, dcﬂned accord-
ing t6 formuls ()

R; R
N/ b
€ =2
Rs
N
l
Ry

where Z is an anionically-polymerized polymer: R, is
selected from the group consisting of organic groups con-
teining from 1 to about 12 carbon atoms and a bridging

M

bond; each R; is independently selected from the group

consisting of hydrogen. organic groups containing from 1 to
about 12 carbon atoms, and a bridging bond; each R, is
independently selected from the group consisting of hydro-
gen and organic groups containing from 1 to about 12 carbon
atoms; a is an integer from 4 to about 16; and b is an integer
from 0 to about 12; and. optionally including a bridge.
formed by the selection of two of said bridging honds. the
bridge having 0 to about 6 carbon atoms between the
bridging ring members; said polymer having been

" crosslinked, Also provided are vulcanizable compositions of

matter, vulcanizates, and tires of the' functionalized poly-
mers, ’

zS Claims, No Drawings
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pyrrolidine. which may be generated by at least two exem-
plary routes as is also discussed above: 1) by the reaction of
a mixture of one equivalent of. for example. 2-(2-
chloroethyl)-1-methyl pymolidine with about two atom
equivalents of lithium metal; or 2) 2-(2-lithioethyl)-1-
methy! pyrrolidine wherein\Z:{2-chiofGEtHyLE1-methy! b
@1‘5 treated with two equivalents of t-buty.

' ctions are preferably performed in hexanmes.
cyclohexane, benzene, or mixtures thereof,

For greatest stability, the initiator precursors employed in
the present invention are usually handled as their hydroha-
lide or hydro-hydrogen sulfate salts, which are treated with
base just prior to their use in forming the initiators, in order
to Uberate the free halo organo amines. This can be
explained according to the following exemplary reaction.

N Ci

N
[ HC®e
CHy

The amino alkyllithium reagents of the invention may be
formed in a solvent or solvent mixture, and then transferred
to another solvent or solvent mixture for use in a polymer.
ization reaction. _

The initiators of this invention may optionally be treated
with from about one to 500 equivalents of a monorer such
as butadiene or isoprene, before the main (co)
polymerization charge is made, although this is not required
Polymers according to the invention can be prepared with a
relatively narrow molecular weight range distribution, with
a substantial fraction of Uving C—Li chein ends adaptable
to further functionalization or coupling. being obtained. -

The inftlator formation, polymerization, and coupling
and/or termination may be performed in one reaction vessel,
or second or third reactor vessels, or transfer lines frora the
original reactor can be used. by introducing the preformed
initiator to the monomer mixture, or vice-versa. Polymer-

ization and post-treatment conditions should be used that'

avoid the introduction of air and/or protic or other reactive
contaminants, such as moisture, etc.. and prolonged heating
or storage at excessive temperatures should be avoided
unless the live ends are stabilized, Moderate temperatures
(from about 0° C, to about 100° C.) are preferred for the
polymerizations and the terminations, although higher or
lower temperatures may be used, Polymerization and post-
treatment temperatures of from about 30° C. to 70° C. are
especially preferred. The polymerization time may vary
from a few minutes to days, dependiug on the temperature,
solvent and presence of any donor solvent, the monotner
structures. and the molecular weight desired.

Any suitable method for isolation of the terminated rubber
or fluid may be used, for example: quenching with water,
stean. an acid or an alcohol (these may be introduced during
the desolventization step), and desolventization by drum
drying. coaguiation in alcchol, water or steam. extrader
drying. vacuum drying, spray drying or any combination
thereof. Desolventization by 8. coagulation in
alcohol, steam or hot water desolventization, extruder
drying. vacuum drying, spray drying or combinations

thereof are preferred. An antioxidant and/or antiozonant
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compound is usually added to the polgmcr.- or polymer
cement at or before this stage, In most of the experimental
examples of this invention, alcohol coagulation followed by
druzn-drying or vacuum drying were used.

Upon drying,. the elastomers are compounded in a catbon
bl.acg?ﬁugtlgst stock (see Low-Qil Test Recipe, TABLE II).

.and the physical properties determined {n comparison to

those of related base polymers without the modifications. In

practice, & wide variety of compounding recipes may be

used to give favorable results with this invention. although

hysteresis properties may vary from formulation to

formulation. depending on the type and amount of carbon

black and ofl used. and so on, Certain other fillers, such as
silica or hydrated silica may also be used, Furthermore, the
polymers made with the initiators of this invention may be

combined in propartions of 20 to 100 percent by weight with.
80 to 0 percent by weight of other polymers to give

elastomeric compositions with rediced hysteresis loss char-

acteristics. The low molecular weight products made from

the initiators of this invention may be used at low levels to

influence the properties of mixtures with other fiuids and/or
particulates.

TABLE I
LOW-OIL TEST FORMULATION FOR EVALUATION OF
NSESEURINRIS . {12 |

. Parts per Hundred

Ingredient Mix Order Parts of Rubber
Polymer 1 100
Naphthenic oil 2 10
Carbon black, N-351 3 33
Za0 4 3
Antioxidant § 1
Wi, blend 6 2

Total Masterbatch: 17
Stearic acid 2
Sulfir 13
Accelsrator 1

. Total Final; 1735

Masterbateh: 145°-135° C,, 60 RPM
(drop after 5 min, @ 155°-.175° C.)
Final: 77° 10 95° C., 40 REM

EXAMPLE 1

A “ope pot" preparation of 2-(2-lithivethyl)-1-
methylpyrrolidine .

2-(2-chloroethyl)-1-methylpymolidine was. dissolved in
cyclobexane and reacted with about two molar equivalents
of t-butyllithium in pentane in an inert atmosphere including
argon or nitrogen, The resulting mixture was agitated gently
at room temperature for about an hour. The mixture was
allowed to stand overnight and used to initiate the polymer-
ization of butadienc and styrene as described in the follow-

ing examples.
EXAMPLE 2
A “one pot” preparation of 3-lithiomsthyl-1-
methylpiperidine
Following the general procedurs set forth in Example 1
hereinabove, 3-lithiomethyl-1-methylpiperidine was pre-
pared from 3-chloromethyi-1-methylpiperidine..
EXAMPLE 3
Polymerization of styrene/butadiene mixtures using -
2+(2-Yithioethyl)- 1-methylpyrrolidine

A polymerization was run using the initiator solution
prepared according to Example 1 hereinabove, TABLE IIL
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S ture from about 100Mm tempemture o abnut the reﬁux tem-:_
" .. perature of the reaction mixture, preferably .at about the
-1, reflux temperature, yields:the corresponding . compound of
+i -+ formula VIIL Alternatively, the reactant of formula VII can:

" be replaced with another compound of the formula-

.-‘-‘3[00441 wherein' P is a mtrogeu pxotcctmg g:oup such as

trityl, acetyl, benzyl, trimethylacetyl, t-butoxycarbonyl, ben-

protected nitrogen, as in the case of P 2,5 ~duncthylpyrmly1

 Such protecting groups arc. well known to those of skill in
the art. The above cothpounds of the formula VIIA are sither |
- "comimnercially avaxlablc, Known in the scientific literature or -

-.aasﬂy obtaining using well known methods and reagents

[0045] ‘The benzyl substituent can bé removed from the

ccmpaund of formula VIII by reacting such compound with

*. ammonium formate in water or a lower aleohol solvent, or
“in & mixture of one or more of these solvents, at a tempera- -~

.[0051] Scheme 3 illustrates how certain cumpounde of the
~formula I having different substituents R* and R® than-are
. depicted in the processes of Scheme 1.can be prepared. Such.
:-.oompounds are prepared by & process. similar to that
" depicted in Scheme 1, with the exceptmn that the processes

_of Schéme 1 fuvolved in the symheszs of compound VI are

ture from about room temperature to about the refliix fem-

;. perature of the reaction mixture.- This reactiod is preferably
-carried out at the reflux temperaturg in the presence of about’
v 20% palladium. hydroxide on carbon. The resulting com- -
o potnd of formula IX is then converted into the dealredj
. }compound of formula JA by reacting it with hydroxyiamme-
cin -2 solvent selected from water, lower alcohols and mix-."
.1 tures of thesce solvents, at a temperature from- dbout room’. ™
., femperature 10 about. the reflux temperature of the solVent,;
- preferably ‘at about the rcﬂux temperature.

= T0o046] The procedure of Scheme 1 can also be used to
i+ .make compounds of the: formula I wherein R*and R® axe -
" other than as specified above and depicted in the'scheme.
2%, "I'his can be accomplished by \n,mg, a. mmpound of the'. '
;.formula :

[0047] as the sférfmg rhatenél and then car'rying out the -

_beﬂes of reactions, ds destribed above, that are represented

Coin Scheme 1 s reactions IV—»V«%VI—@VII-*VIII IX-1A.

[0048] - Scheme 2 illustrates & metbod for repanag com-:
pounds of the formula I wherein G is hydrogen into the
corresponding compounds of formula T wherem Gis other.; g
than: hydrogen.

o [0049] . Referring to Scheme 2,2 compound of the formula -
.+ 1A can be coaverted into the corresponding compound of-
i tormula ic by rcacnng u w;th thc componnd of the formula

tr;chloroethylm(ycarbonyl or " another-
. appropriate nitrogen -protecting group . and wherein the
hydrogen'that is bonded to the protected nitrogen is absent .
- when P is a protecting, group that forms a ring with the

Tul. 12, 2001

VGX, wherem X is mdo, chloro, or bmmc, and G is.
 CH,CH,NRR?, and potassium carbonate in either dimeth-

ylformamide (DMF) or acetone at a teriperature from about
room temperature to about the reflux temperature of the
mixtuze, preferably at about the reflux temperature. Com-

'pounds of the formulac IC can also be formed, as ittustrated

in Scheme 2, as by first préparing the corresponding com-

" pounds of formula IB and then coaverting theim, if so -
" desired, into the corresponding compounds of formula IC.
" Compounds of formula IB can be tp
corresponding compounds of formula IA with a compound -
* of the formula GX, wherein X is defined as above and G is

CH,C(==0)NR?R*, and potassium carbonate, in ¢ither DMF

or-acetone, at 2 temperature from. about room temperature -

to-about the reflux temperature of the reaction raixture, This
“reaction also is preferably carried out at about the reﬁu.x
. tcmperaturc

“ [0050] "The: rcsultmg compounds of formula of 1B can be
. converted into the corresponding compounds of formula 1C

by reacting them with lthivm aluminum hydride and alu-

miaum chloride in a THF solvent, or with borane -in THF, - -
- Other aluminum bydride reducing agents can also be used,

such as dusobutyl aluminum hydride. Diboranc can also be
used: This reaction is gencrally carroid out at temperatures

‘ranging from room temperature to about the reflux tempera-

ture of the reaction mikture, and is preferably carried out at
the reflux’ temperature, Other appropriste sovlents include
other orgamc ethers such as ethyl ether, dioxane and glyme,

THF is preferred solvent,

replaced with those depwted in Scheme 3. Specificaily,

- when R? is hydrogen and R* is fluoro at the ortho position,
;the compound of formula X is converted to the correspond- -
-ing yhenylboromc acid in a manger analogous to the con- -

version of compounds of the formula V into those of the

" -formula VI in Scheme 1. The resulting phenylboronic acid
derivative is reférred to-in Scheme 3 as compound VIA,
-Similarly, a8 shown in Scheme 3, compounds of the formula
_ I'wherein R* and R are both methyl and are both at an ortho .
~ position’ relative to the pyridine ring, may be prepared by. .

"::-canvertmg the compound of formula XI," as shown in

- "Scheme 3

.derivative designated as compound VIB, in a matter analo-. .
gous to- the conversion -of compounds of formula V into

, into the corresponding phenylboromc acid

those of the formula VI in Scheme 1. The compounds of

. - formulas VIA and VIB ¢an then be transformed. into the
. desired corresponding compounds of the formula I using
- procedures analogous to-those shown in-Scheme 1.

; [00523 Schieme 4 exemplifies methods of prepdrmg coms |
pounds of the formula I wherein G is NR?R* and NR*R*

forms an N~methy1pyrrolm—2-y1 ring, Compounds of the

- formilda 1 wherein G is. NR?R* .and NR’R" forms other

nitrogen containing rings can be prepared in an analogous

“fashion. Referring to Scheme 4, the compdund of tormula
+ID is allowed 1o react with 3-methanesulfonyloxy.

. Other nifrogen protecting groups such: a

AC(-—=0)OCH ,CeHs and COOR (wherein R is benzyl, phe-

nyl, t-butyl or a similar group) can be used to protect. the
pyrrolidine nitrogen. Also, the mesylate leaving group can

.bc rcplaced w1th anothar appropnate lcavmg group. Prefor--

ormed by réacting the .




JI188T
841989

3/19%0




" and the 8 value was shown by ppm. The MS spectrum .~ MS(M/Z): 114M ), '97(M'+_-OH), 8s, d
was measured by 8 spectrometer of QPI0OEX Model- * {H-NMR SDMSEO-dg): 2.46~2. 52(2H,m)?\x

o 5276041 0 |
(DOMSO-dg) or deututed chloroform (CDCls) solution, - Melung point: 217°-220" C. (Decomposed). :

(Shimadzu). The meiting point was measured by a fine . 2.69-2.732H,m); ~ 3.08-3.20(4H,m), - 9.45(2H.s)
melting point measuring apparatus (manufactured by 5 10.78(1H.s). . ;

Yanagimoto) withoat correction. - o REFERENCE EXAMPLE 3

REFERENCE EMPLE 1 i ‘ 4-methoxyiminopiperidine hyd:och.l_andc
Lhydroxytmmopxpeﬂdme tnﬂuoroacetate ‘ ' : _ :

 The sbove identified compound can-be prepared in S o
:ccardance with the followmg formulas ' : N < ' : NH'HCJ
MeQ

N-»-aoc-—aﬁ NemBoc <o 15 1.593 of the désii-ed prdduct was obtained as color- -
" less powder in the same manner as in Reference Exam- -
, ple 2 except that 0.84 g (10.0 mmol) of 0~methy1hydrox-

‘ylamine. hydrochlonde was used.

_ N TFA g Melting point: 138°-140°C. '
P . MS(M/Z): 1280M+), 97(M+—OMe), 82, 63, 56.
1o /¢ HNMR ' CDCl) - 2.69-2.73(Hm),

292-2. 97(2H.m), 3,28-3. 35(4H.m)',' .3 85(3!1,5)._ -

. 15.5 g (7.6 mmol) of N-Boc-4-piperidone was re- - 9.90(2H,5).

- fluxed for one hour in methanol in the presence of 7.0 g 25 " REFERENCE EXAMPLE 4

€100.§ mmol) of hydroxylamine hydrochioride and 14.1 SR - )
m! (100.8 mmol) of triethylamine. Then, methanol was - 3-hydroxyiminopyrrolidine trifluoroacetate
distilled Qﬁ‘, and the residue was thcroughly mhﬂd ‘The above.identified comwund was prepared in
with water in chioroform. The chioroform layer was accardance with the fonmng formulas. -
dried over anhydrous magnesium sulfate and then con. 30
centrated under reduced pressure to give 10.6 g of N- .
Boc-4-hydroxyiminopiperidine ss white powder. - AT
Melting point: §2°-93° C, I B
MS(M/Z): 114M+-Boc), 91 (~—OH), 85, 69; 56
IHNMR §(CDCly): 1 48(9!-1,5). 2.32-2.372H,m), 33 | o
2.60--2.64(2H,m), 3.50-3.57(4H,m). - '
Then, 10.6 g (49.5 mmol) of the asbove N-Boc-4- o B E :
HO=

TFA
Ne~Boc ---> NH
Q=N

hydroxyiminopiperidine was predvally added into 80
mi of trifluoroacetic acid ubder cooling with ice, and

the mixture was stirred at room temperature for 3 min. 40
utes. Trifluorodcetic acid was distilled off, and diethyl A solution of 5.76 mt of oxaly} chloride in 150 mi of

ether ‘was added to the residue to give 11.0 g of the . - methylene chloride wis cooled to —70° C., and a solu-

desired product as colorless powdery crystals: tion of 9.37 m! of DMSO in 36 ml of ﬂm{jde_

Melting point: 187°~-190° C.
MS(M/Z): 114(M+), 97(M+-OH). 69, |
BLNMR . 8(DMSO-dg): 2.44-2,48(2H,m),

45 and a solution of 11.23 g of\}
ml of methylene chloride ‘were sequentxally added
thereto. The mixture was stirred at -70° C. for 15

2671-271QHm), 3.12-3.234H m) 9.202H,s), minutes, and 418 ml of triethylamine wae added
10. B1(1Hs). ‘ thereto. The mixture was gradually heated to room
REFERENCE EXAMPLE 2 5p temperature, and then methylene chloride was distilled

off. The obtained precipitate was washed with diethy!
ether, and the mother liquor was subjected to silica gel
column chromatography. with & hexane-diethy] ether-

: R type developer. The eluate was distilled under reduced
x B NH HC . 85 pressure, and the residue was refluxed for one hour in
. / : N .
HO C

é-hydroxymnopxpendme hydrochloride

methanol together with 4.82 g of hydroxylamine hydro-

chioride and 9.67 m! of methylamine Methanol was

: distilled off, and the precipitate was removed. The

1.54 g (10.0 mmol) of 4.piperidone hydrochlonde mother lguor was washed with water in chloroform.

monohydrate was refluxed for one hour in 30 m! of 60 The chloroform layer was dried over anhydrous mag:

methanol in the presence of 0.70 g (10.0 mmol) of hy-  nesium sulfate and then distilled under reduced pressure
droxylamine hydrochloride and 0.82 g (10.0 mmol) of  to give 9.23 g of N-Boc-3-hydroxyiminopyrrolidine.

sodium acetate. Then, methanol was distilled off, and ‘Melting point: 116°°C.

© the precipitate thereby formed was washed with isopro- MS(M/Z): 2000M+), 145, 127, 111, 100, 83, 57. :
panol, and the mother liquor was distilled under re- 65 'H-NMR §(CDCl3): 1.48(9H.s), 2.67-2.72(2H,m),

duced pressure, Diethyl ether was added to the residue -~ 3:60(2H), 4.14(ZH,s), 8.68(1H,5)
thereby obtained for crystallization to give 0.45 g of the " Then, 4.6 g of the desired product was obtained as
desired product as colorless powder. © ' colorless powder in the same manner as in Reference
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hydride in tetrahydroﬁuan to give the title compound in 38%

yield:.
[0158] IR(KBr, "’): 3432, 2929, 2465, 1800, 1615,

. 1520, 1457.

[0159] H NMR (CD,OD) 82.13-2.26 (m, 4H), 3.64-385
(m, 6H), 5.05-5.11 (m, 2H), 6.59 (s, 2H), 7.49-7.76 (m, SH),
7.89 (d; 3=7.9 Hiz, 1H), 8.02 (d, J=8.4 Hz, 1H),8.09 (d, J=8.7
Hz, 1H).

[0160] MS m/ec 347 (MH").
EXAMPLE 15
1-(2-Piperidin-1-yl-ethyl)-1H-benzimidazol-2-yim-
ethyl)-1H-benzotriazole Dihydrochloride
[0161]

O™
'
o

{0162] The general coupling procedure was applied using
1-(2-chloroethyl)-piperidine hydrmhlouda and sodium
hydride in tetrahydrofuran to give the title compound in 10%
yield:

[6163] *H NMR (CD,0OD) 81.95_—2.15 {m, 6H), 3.10-3.20
(m, 2H), 3.50-3.80 (m, 4H), 5.10-5.20 (m, 2H), 6.62 (bs,
2H), 7.50-7.76 (m, 793 (d, J=80 Hz, 1H), 8.02 (d,
384 Hz, 1H), 8.10 (d, J-8.4 Hz, 1H).

[0164] ~MS m/e 361 (MH*).
' EXAMPLE 16

14(2-Azep; m—l—yl-ethyl)—lﬂ-benmmldaml-z-ylm-
ethyl)-1H-benzotriazole Dihydrochloride

[0165)

{0166] The general coupling ptomdnré ‘was applied using

2-(hexamethylencimino)ethyl chloride hydrochloride and

Jul. 24, 2003

sodium hydride in tetmhydmﬁ:m to ‘give the title com-
pound in 27% yield:

[0167] IR(KBr, cm™®): 3430, 2928, 2472, 1727, 1455,
1362.

[0168] *H NMR (CD,0D) 31.82 (bs, 4H), 2.04 (bs, 4H),
3.42-344 (m, 2H), 3.56-3.74 (m, 4H), 5.18-5.23 (m, 2H),
6.67 (s, 2H), 7.52-7.77 (m, 5H), 8.00 (d, J=8.4 Hz, 1H), 8.04
(4, 3=84 Hz, 1H), 8.11 (d, J=8.4 Hz, 1H).

[0169] MS m/e 375 (MH").

[0170] Anal. Caled. for C22H,No ZHCLHLO: C, 56.16;
H, 7.23; N, 13.10 Found: C, 56.28; H, 6.86; N, 13.27.

. EXAMPLE 17
(8)-1-[1-Methyl-2-pyrrolidin-2-yl-methyl}- 1H-benz-
imidazol-2-yimethyl}- 1H-benzotriazole Dihydro-
chloride

[0171]

[0172] The required

y;mmwrepamdmtdmgm the proce-
¢ reported by S. D). Kimball et al, J. Med. Chem. 1992,

35, 780-793. The general coupling procedure was applied
using sodiom hydride as a base in N,N-dimethylformamide
to give the title compound as a dihydrochloride salt (17%
yied):
{61731 *H NMR (CD,0D) 82.00-2.30 (m, 4H), 329 (s,
3H), 3.56~3.90 (w, 2i1), 4.20-4.30 (m, 1H), 5.10 (dd, }=9.3,
15.1 Hz, 1H), 5.30 (dd, ¥=5.7, 15.1 Hz, 1H), 6.76 (bs, 2H),
7.52-1.77 (m, 6H), 8.01-8.13 (m, 2H).
[0174] MS m/fe 347 (MH*).

EXAMPLE 18

R)-1-{1-Methyl-2-pyrrolidin-2-yl-methyi}-1H-benz-
imidazol-2-ylmethyl}-1H-benzotriazole
[0175]

N
N,
O~y
N

[0176] The requirex! starting material (R)-2-(chlorom-
ethyl)-1-methylpymolidine hydrochloride was prepared
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Solvent B: 10% H,0 / 90% MeOH / 0.1% Trifluoroacetic Acid

Compounds pwrified by preparative HPLC were diluted in MeOH (1.2 mL)
and purified using the following methods on a Shimadzu LC-10A automated
preparative HPLC system or on a Shimadza LC-8A automated preparative HPLC
system with detector (SPD-10AV UV-VIS) wavelength and solvent systems (A and

B) the same as above.

Purification Method: Initial gradient (40% B, 60% A) ramp to final gradient

(100% B, 0% A) over 20 minuteg, hold for 3 minutes (100% B, 0% A)

Solvent A: 10% MeOH / 90% H,0 / 0.1% Trifluoroacetic Acid

Solvent B: 10% H;0 / 90% MeOH / 0.1% Trifluoroacetic Acid
Column: YMC C18 S5 20x100 mm column

Detector Waveicngth: 220 nm

Intermediate 1 ]

Methanesulfonic acid 1-benzyl-pyrroli

kph Ph
1-Benzyl-pyrrolidin-3-ol K Hethanesulfonic acid 1-benzyl-pyrrolidin-3-yimethyl ester

XK\@
X
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(57 ABSTRACT

Pyrimidinone, oxazolidinone, and (alkylaryl derivatives,

their synthesis, and their use as alpha la adrencrgic receptor

antagogists are disclosed. One application of these ¢om-
pounds is in the treatment of benign prostatic hyperplasia.
These compounds. are selective in their ability to relax
smooth muscle tissue enriched in the alpha 1a receptor

cvibateroe wthast ot tha cams e Sndocdme hematancine Mna -

Therefore, one utility of the instant compounds is to provide
acute relief to males suffering from benign prostatic
hyperplasia, by permitting less hindered urine flow. Another

- utility of the instant compounds i8 provided by combination

with a human 5-alpha reductase inhibitory compound, such
that both acute and chronic relief from the effcets of benign
prostatic byperplasia arc achieved, Among the disclosed
derivatives are piperidinyl aminoalkylpiperidinyl
pyrimidinones, including those of formula:

1_5 16

R* is selected. from unsubstituted, mono- or poly-
substituted phenyl wherein the substitucnts on the
pheny! are independently selected from halogen, CF,,
c¢yano, nifro, qu")z, NR'COR™, NR’CON(RIQ),;,
NRSO,RY™, NR’SO,N(R*®),, OR®, (CH,), ,CO,R’,
(CH, ,CONR™),, or C,, alkyl; or unsubstitated,
mono-~ or poly-substituted pyridyl, pyrazinyl, thienyl,
thiazolyl, furanyl, quinazolinyl or naphthyl wherein the
substituents on the pyridyl, pyrazinyl, thienyl,
thiazolyl, furanyl, quinazolinyl or naphthyl are inde-
pendently selected from CF,, cyamo, mitro, amino,
(CH)o.COR’, (CH,),LCONR),, (CHy)o SON
R"),, (CH,),SOR® phenyl, OR®, halogen, C, ,
alkyl or Cs 4 cycloalkyl; _

iy .and p are each integers from zero to two, wherein the
sum m+p=2; n and o are each integers from zero to two,
wherein the sam n+o=2; q is an integer of from zero to
three, provided that when q is zero, R?® is hydrogen; s
is an integer of from zero to four; and :

E, G, J, L, M, W, X, R% R®, R*, R%, RS, R%, R®, RY, R™,
RB, R34, RY, R*, R*™ and R*® are defined herein.

09
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Anal. Caled for C,,H,,,Ndo, 0.05 CHCL+0.60 ¥,0;
C=74.01, H=7.54, N=11.89. Found: C=74.06, H=751,
N=11.57. MS (FAB) 455 (M+1) } B

N-1-Benzyl-3-h
solution of Methyl 1-benzyl-5-0x0-3- 20

smnngatrwmtemperaﬁxrsfor%hoursﬂwmmhmwas
‘cooled to 0° C. and added 25 mL methanol dropwise. The

solution was added 250 m_saturated aqueous Rochelle salts
. and extracted with chloroform. 'l‘hecombmedorganmwere
dried over MgS0,, filtered and the solvents removed in

vaco to give the crude alcohol. The crude product was

purified by . chromatography on silica gel (7% MeOH/
_CHCly) to afford the title compound. :

" 3H NMR (CDCl,, 400 MHz) 7.33-7.24 (m, sH),

3.70-3.66 (o, 1H), 3.59-3.48 (m, 4H), 2.86-2.80 (m, 1H),
2.66-2.63 (3, 1H), 2.51-2.47 (t, 1H), 2.34-2.28 (m, 2H),
2.05-1.96 (m, 1H), 1.75-1.67 (m, 1H).

EXAMPIEW

Toluene-4-sulfonic acid l-benzyl-pymhdm-&me&xyl mter
(26)

. Toacooled (0° C.) solution of 25 (1.0 g, 5.2 mmol)in 100‘
ml of chloroform was added para-tolienesulfonic anhydride

(2.5 g, 7.8 mmol), and triethylamine (2.1 mi, 15 mmol). The

resulting solution was stirred at room femperature. for 24

hours. The solution was subsequently washed with water,
dried over MeSQ,, filtered, and the solvent removed in

. vacuo. The crude material was purified by chromatography

on silica gel to afford the desired product.

I NMR (CDCl,, 400 MHz) 7.78-7.76 (d, 2H),
7.33-723 (m, 7H), 3.94-3.92 (m, 2H), 353 (s, 2H),

US 6214832 B1

10
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EXAMPLE 18

N-1-Benzyl-3-azidomethyl pyuohdme 27

. A solution of 26 (1.26 g, 3.64 mmol) and sodinm azide
(0474 g, 7.29 mmol) in 100 m} of DMF was keated to 70° -

" C. for 24 hours. After cooling to room: temperature the

 pyrrolidinecarboxylate (24) (10.0 g, 42.8 mmol) in 175 mi
of dichloromethane was added dropwise to a cooled solution -
“of 1.5 M DIBAL-H (143 mL, 214 mmol) at ~78° C. After

|45

55

solvent was removed in vacuo and the residue partitioned
between chloroform and water. The organics were dried over

MgS0,, filtered and the solvent removed in vacuo to afford

the azide. :

‘H NMR (CDCl,, 4&) MHz) 7.34-7.22 (m, 5H),
3.60-3.59 (d, 2H), 3.2/8-~3.ZG (m, 2H), 2.70-2.66 (m, 1H),
2.57-2.54 (t, 1H), 2.44-2.38 (m, 2H), 2.31-2. 27 (m, 1H),
2.04-1 .98 (m, 1H), 1.51-1.45 (m, 1H).

EXAMPLE 19

N-1 Benzyl».‘i-ammomethﬁ pyrrolidine (28) °
A solution of 27 (0.71 g, 3.2 mmol), triphenylphosphine
(1.7 g 65 mmol), THF (50 mL), and water (5 ml.) was

heated to reflux for 24 hours, After cooling to room tem-

peraturé the solvent was removed in vacuo and the residue

-purified by chromatography on silica gel (90 9:1

CHC,:MeOH:NH,OH) to afford the amine.
3H NMR (CDCL,, 400 MHz) 7.33-7.22 (m, 5H),
3.60-3.58 (d, 2H), 2.76-2.72 (m; 1H), 2.60-2.58 (m, 3H),

2.52-2.47 (m, 1H), 2.24-2.17 (i, 2H), 2.00-1.95 (m, 1H),

148—142(m, 1H),112(brs,2n)

m

 EXAMPLE 20

Compound (29)
The uﬂemmpoundwaspmpatedfmmzsand3nsmgthe

_ _ 65 procedure described for the preparation of 4.
2.58-2.43 (m, 6H), 2.27—-2.24 (m, 1H), 1.97-1_.88 {ra, 1H),

‘H NMR (CDCL.. 400 MI-Iz) 7.54-1.52 (d 1H),

NCLNE\/C\ ::
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A compound which inhibits human thrombin and has structare (1) or (1) or (TII) and phaymacentically acceptable salts thereof, wherein
compounds such as (IV) are useful for inhibiting formation of blood platelet aggregates in blood in 2 mammal.

(57) Abstract’
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D1-t~butyld1carbonate (21 g, 96 mmol) was added to a
mixture of 3-hyroxypiperidine hydrochloride (12 g, 87 mmol) and
triethylamine (24.5 ml, 176 mmol) in methylene chioride (500 ml) at 0°C.
After stirring for 2 b, the reaction mixture was washed well with water
and dried (MgS04). Concentration gave the title compound. 1H NMR
(CDCl3) d 1.46 (s, 9 H), 1.60-1.89 (m, 4 H), 3.04-3.16 (m, 2 H), 3.52 (br s, 1
H), 3.73 (m, 2 H).

esulfomc anhydrlde (996 mg, 5 72 mmol) was added
to a mixture of 3-hydroxy-N-t-butoxycarbonylpiperidine (959 mg, 4.76
mimol) and triethylamine (0.86 ml, 6.19 mmol) in methylene chloride (30
ml) at 0°C. After stirring for 1 h, the reaction mixture was washed with
staurated NaHCO3 and dried (NagS04). Concentration gave the title
compound. 1H NMR (CDClg) d 1.46 (s, 9 H), 1.77-2.17 (m, 4 H), 3.05 (s, 3
H), 3.14-3.49 (m, 2 H), 3.62 (m, 2 H), 4.72 (br 5, 1 H).

thhmm azlde ( 1 35 g, 27 6 mmol) was added to a solution of
3-methanesulfonyloxy-N-t-butoxycarbonylpiperidine (1.54 g, 5.51 mmol)
in DMF (20 ml) and the resulting mixture heated at 60°C for 48 h.
Removal of the solvent in vacuo and chromatographic purification (3:1
hexane / ethyl acetate) of the residue afforded the title compound. 1H
NMR (CDClg) d 1.46 (s, 9 H), 1.75 (m, 2 H), 1.96 (m, 2 H), 3.13 (br s, 1 H),
3.46 (m, 2 H), 3.57 (m, 2 H).

Step D:

A solutlon of &amdmN—t-butoxycarbonylplpendme( (850 mg)
in ethyl acetate (50 ml) was hydrogenated in the presence of 10% Pd/C
(550 mg) at atmospheric pressure for 2.5 h. The reaction mixture was
then filtered through Celite and the filtrate concentrated in vacuo to give
the title compound. 1H NMR (CDCl3) d 1.46 (s, 9 HI), 1.66-2.05 (m, 4 H),
2.57 (brs, 1 H), 2.78 (m, 4 H), 3.80 (br d, 2 H).

o
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~continued

N" . Ry
Q
R)j jlks
R N
i
Rs

u

R4

where R, and R, have the meanings given above and R', Ry
and Ry are cach hydrogen or lower-alkyl.

As indicated by the reaction sequence, this method affords
a means of preparing compounds of Formula II where Het

is 2-morpholinyl with a lower-alkyl group in either or both 1

of the 3- and 6-positions. N

Amethod for the preparation of compounds of Formula I1
where Het is 2-morpholinyl with a lower-alkyl group in
either or both of the 3- and 5-positiogs involves reaction of
a 2-R,—R,-1-(3-R5-2,3-cpoxy-1-propyl)-1H-indole pre-
paréd as described above with a 2-(N-Rg)-2-Rs-

‘¢thanolamine and reaction of the resulting 2-R,—R,~

substituted-1-{2-hydroxy-3-[N-(2-hydroxy-1-Rs-
ethylamino)-3-Rs-3-N-R,]propyl}-1H-indole with a
di-lower-alkyl azodicarboxylate in the presence of triph-
enylphosphine or a tri-lower-alikylphosphine to produce the
desired product of Formula H. The cyclization reaction is
carried out in an organic solvent inert under the conditions
of the reaction, for example MDC, EDC or THF, and is
usually exothermic and requires cooling with an external ice
bath. The method is illustrated by the reaction sequence:

5

19

15

30

.. Rs
: + HOCHCHNHR,
N Ra '

X, KX
N R, .

)jo
"1 L “
Ry 1lv ‘Rs

R

where R, R,, R, R; and R have the meanings given above.

N
Rs

14

CO—Ry
Ry + KAL), Het ——>1
Rz v v

N
)
H
vI.
where R,, Rs, Ry, Alk, Het and n have the meanings given
above for Formula I, and X' is halogen or toluenesulfony-
loxy (tosyloxy). ' -
Under the conditions of the above-~described reaction, the
halo or tosyloxy (Alk),-N-heterocycle sometimes undergoes
rearrangement resulting in cither ring expansion or ring
contraction of the heterocyclic ring. In such cases, the
product isolated may consist entirely of the rearranged
product or a mixture of the latter and the expected unrcar-
ranged product thus necessitating separation of the products
by conventional purification procedures such as fractional
izati : Eatye have
CSAS the formation of compounds
where the piperidinylmethyl group undergoes ring expan-
sion to the 1-methyl-3-azepinyl group. On the otker hand, in
our experience, uss of either 1-methyl-3-tosyloxypiperidine
or 1-ethyl-3chloropiperidine as .the alkylating agents
produces, as the principal products, the compounds where
the piperidine ring has undergone ring contraction to the
1-mcthyl-2-pyrrolidinylmethyl and the 1-ethyl-2-
pyreolidinylmethyl groups, respectively.

* Another method for preparing the final products of For-
mula I comprises reacting a 2-R,—R,-substituted-3-R -
arylcarbonyl-1-lower-alkylsulfonyl- or 1-arylsulfonyl-1H-
indole of Formula VII with a hydroxy-(AIk),-N-heterocycle

Rz
OH

L
) Rs
Rs

Another approach to the preparation of the final products 0 of Fornmla VI in the presence of a strong base, for example

of Formul4 I comprises reaction of a 2-R,—R ;-substituted- .

sodium or potassivm hydride or potassium or cesium car-

3-arylcarbonylindole ‘of Formula VI with an appropriste  bonate in an anhydrous, organic solvent inert under the

C-attached-[X'<(Alk), - N-heterocycle of Formula V using

conditions of the reaction, for example toluene, dioxane,

the same conditions described above for the first described g5 acetonitrile, THF, DMF or DMSO, at temperatures from

method for preparation of the compounds of Formula I1. The

ambient up to the boiling point of the solvent, in accordance
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