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pirazol"... 
Solicitante- AVENTIS PHARMA S.A. 

,,\,,Fecha de solicitud Mayo 17 de 2006w 

1. Yo, Luz Clemencia de PAAZ, mayor de edad, domicil iada en 
BogotA,, D.C., identificada con la C6dul:a de ciudadania N* 
35.456.344 de Usaqu6n, obrando.-como’apoderada del solicitante en el 
asunto antes identificado, me refie ro al Oficio No. 14421 notificado 
por fijac16h en lista del 11 do Diciembre de 2009. Hediante memorial 
radicada el 5 do Marzo do 2010 solicit6 un plazo do treinta (30) dias 
para dar respuesta a este oficio. 

2. Mediante el Oficio No. 14427 se puso en conocimiento del: 
solici tante el informe del examen de fondo que - contiene las 
observaciones hechas por SU Despacho sobre la presente solicitud de 
patente.- Atiendo a las ob servaciones de la siguien.te manera: 

.3. -De lit solicitud do patente: 

Su Despacho entincia: 

Se recomienda ajustar el titulo a lo que se desea proteger a 
trav6s del capitulo reivindicatorio; ya que con base en la 
normatividad vigente, los usos y los m6todos de tratamiento no 
son patentables.. 

La Reivindicacift I no es concisa, porque los -radicales tien en 
muchos significados y pustituciones; solicitando un nftero 
grande de compuestos posIbles 

* 
reclamados bajo la caracteristica 

esehcial de,la f6rmula (1); de igual manera los t6rminos arilo, 
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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,. que la novedad de la presente solicitud de 
patente, se ve afectada pot el documento CO 05-49 1_97 (Dl)i? 

Con re-specto a lo. seflalado- pot su Despacho mi representad-a desea 
seftalar lo sigui.ente* 

..Con las modificaciones realizadas al cap.itulo reivindicatorio, la 
objecl6n.formulada a este respecto se debe tener pot superada-debidd a. 
que ahora DI no es relevante para el estudio de patentabilidad de las 
nuevas reivindicaciones bajo. estudio. Lo anterior, por cuanto el 
pliego reivindicatorio modificado sel refiere a. derivados de -pirazol 

-.que a diferencia de ios compouesto 
. 
s tieno[3,2-blpiridina-6-

carbonitr.ilos y tieno [2,3-blpiridina-5-carbonitrilos revelados en DI 
no presentan en el anillo pirazol un grupo sustituyente CN. 

En consecuencia,. la invencift reci.amada en el nuevo pliego 
reivindicat,orio es. novedosa frente a D1, y la materia.a.c&-r eivi.ndicada 
seF debe tener como novedosa porque tnicamente invenciones con todas 
las caracteristicas t6cnicas identificadas en el mismadocumento de la 
anterioridad pMeden-afectar la novedad de invenciones reivindicadas on 
una solicitud presentada R2steriormente, tal y como lo seftala el 

’Manual.Andino de-Patentes: 

-"’Para detezm1n= la wrodad do. la invencl6n, so dabs =Wxobar si 
existen anticipaciones dea e stado do la, tAcnica quo contengan 
EML21 :c.itamente todas las caracteclaticas.- t6cnicas esenciales do la 
jmvenci6n 

En consecuencia, la invenci6n es novedosa frente a D1, por lo que 
solicitamos tenet esta objecift po-r.superada. 

6. Puesto-, que se han atendido, a cabalidad las-.observiciones hechas_ 
por ? su _.Despacho. sobre la : presente. solicitud de patente, 
respetuosamente.solicito se contin?ze.con su tramitaci6n. 

7. Anoxos 

0 Formulario para modificaciones. 
-0 Nuevo pliego reivindicatorio de la solicitud original compuesto 

por cinco (5) reivindicaciones. 
.0 Pliego reivindica.torio solicitud divisional constituido .1 

reivindicaci6n.. 

’IEPI, BID. "MIUMAL PAM EL EXAMEN DE SOLICITUDES DE PATENTES DE. 3:NVXNr-16N EN LAS _OFICINAS 
.DE PROPIEDAD INDUSTRIAL DE LOS PAtSES DF? LA COMUNIDAD ANDINA". QUit-0, Ecuador 2004. PAgina 
65. 
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REIVINDICACIONES MODIFICADAS. 

1. Compuesto de f6tmula (1) en la que 

R4 R3 

- 11, N R5Z? N 
I 
A, 

R 1 

A es, si estA presente, un enlace o un radical alquilo (CI-C6), 

opcionalmente sustituido por 1 o mAs sustituyentes alquilo (CI-05). 

RI es un grupo NR6R7, azacicloalquilo (C4 -C7), o azabicicloalquilo 

(CB-Cq) opcionalmente sustituidas por 1 o m&s sustituyentes 

elegidos entre alquilo (CI-05) y hal6geno, 

A-RI es tal que el nitr6geno de RI y el nitr6geno ubicado en la 

posici6n 1 del pirazol estAn separados obligatoriamente por al. 

menos dos Atomos de carbono, 

R3 es un radical H, hal6geno, OH, NH21 ORc, NRaRb, NHC(0)Ra, 

NHS02Ra, 

R4 es un radical arilo o heteroarilo que estA opcionalmente 

sustituido por I o m6s sustituyentes elegidos entre hal6geno, NH2, 

OH, ORc, C(0)NH2, NRaRb, NHC(0)Ra, arilo, polifluoroalquilo,4v--JcP-J-..? 

en donde los radicales arilos son seleccionados de fenil, naftil o 

indenil, opcionalmente sustituidos por hal6geno; y los radicales 

heteroarilo contienen un anillo de 3 a 10 miembros, opcionalmente 

conteniendo uno o mas heteroatomos seleccionados de oxigeno, 

azufre y nitrogeno. 

R5 es unAradical H, hal6geno, CF3, CHF21 CH2F, alquilo (CI-C6) 

lineal o r?amificado, 

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

Rb es, independientemente de Ra, un hidr6geno, (1-6C 

lineal o ramificado, 

Rc es un radical, alquilo, lineal 0 ramificado (Cl-C6) 

(poli)fluorcfalquilb, (hetero)arilralquMl 

R6 y R7 son, independientemente entre si, un hidr6geno, alquilo 

(CI-C6) 



R6 y R7 pueden formar un anillo saturado o insaturado de 5, 6 6 7 

enlaces que tiene o no un hetero.Atomo como 0, S, N y que estA 

sustituido en su caso por uno o varios alquilos’, hal6genos, 

R8 es un radical Ra o NRaRb, 

sus rac6micos, enanti6meros, diastereois6meros y mezclas de los 

mismos, sus taut6meros y sus sales farmac6uticamente aceptables 

2. Compuesto segfin la reivindicaci6n 1 caracterizado porque se 

elige entre: 

1-[2-(3-metoxi-4-fenil-pirazol-l-il)-etill-piperidi.na 

1’’(I.-aza-biciclo[2.2.2]oct-3-ilmetil)-4-fenil-lH7pirazol-l-ol 

3-(3-benciloxi-4-tenil-pirazol-l-ilmetil)-l-aza-

biciclo[2.2.2]octano 

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

1-(I-aza-biciclo[2.2.2]oct-3-il)-4-fenil-IH-pirazol-3-ol 

1-(2-perhidro-azepin-l-il-etil)74-fenil-lH-pirazol-3-ol 

1-[2-(2-metil-piperidin-l-il)-etill-4-fenil-lH-pirazol-3-oI 

1-[2-(4-fluoro-piperidin-l-il)-etill-4-fenil-lH-pirazol-3-ol 

1-[2-(3-metil-piperidin-l-il)-etil]74-fenil-lH-pirazol-3-ol I--,.,-, ;4-ii?i�aji-4vci�vi�ni 
Okl-[2-(3,6-dihidro-2H-piridin-l-il)-etill-4-fenil-IH-pirazo1-3-ol 

1-[2-(7-aza-biciclo[2.2.11hept-7-il)-ptilj-4-fenil-lH-p.irazol-3-oI 

1-[2-(2-aza-biciclo[2.2.2]oct-2-il)-etill-4-fenil-IH-pirazol-3--ol 

1-[2-(2-aza-biciclo[2.2.1]hept-2-il)-etill-4-fenil-lH-pirazol-3-ol 

1-[2-dimetilamino-etil]-4-fenil-IH-pirazol-3-ol 

1-[3-dimetilamino-propilj-4-fenil-lH-pirazol-3-ol 

1-[2-((2S,6R)-2,6-dimetil-piperidin7l-il)-etill-4-fenil-lH-

pirazol-3-01 

1-[2-dietilamino-etil]-4-fenil-lH-pirazol-3-ol-,-’-

1-(2-diisopropilamino-etil)-4-fenil.-IH-pirazol-3-ol 

4-fenil-l-(2-pirrolidin-l-il-etil)-lH-pirazol-3-ol 



S-:y ->j 
Id, 

I 3-(3-metoxi-4-fenil-pirazol-l-il)-l-aza-biciclo[2.2.2]octanoDC 

"t 1-(2-(3-difluorometoxi-4-fenil-p.irazol-l-il)-etil]-piperidina 0 

,lu 4-fenii-l-(2-piperidin-l-il-etil)-lH-pirazol-3-il,amina ()V-

ri 4 

4 

V4-fenil-l-(2-piperidin-l-il-etil)-IH-pirazol-3-ilamina 

N-[4-fenil-l-(2-piperidin-l-il-etil)-IH-pirazol-3-il]-acetamida I 

N-[4-fenil-l-(2-piperidin-l-il-etil)-IH-pirazol-3-ill-

metanosulfonamida 

1-(2-dimetilamino-propil)-4-tenil-lH-piraz.ol-3-ol 

1-(l-metil-piperidin-3-ilmetil)-4-fenil-IR-pirazol-3-ol 

5-metil-4-fenil-l-(2-piperidin-l-il-etil)-IH-pirazol-3-ol I 

4-(3-amino-fenil)-l-(2-dimetilamino-etil)-lH-pirazol-3-ol 

N-f3-[3-hidroxi-l-(2-dimetilamino-etil,)-lH-pirazol-4-il]-fenill-

acetamida - . 

4- (4-ainino-,fenil) -I- (2-dimetilaminoT.-etil) -lH-pirazol-3-o.1 

1-(2-,dimetilamirfo-etil)-4-(41-fluoro-bifenil-3-il)-IH-pirazol-3-ol 

4-bifenil-3-il-l-(2-dimetilamino-etil)-lH-pirazol-3-ol 

1-(2-dimetilamina-etil)-4-(41-fluoro-bifenil-4-il)-lH-pirazol-3-oI 

1-(2-piperidin-l-il-etil)-4-piridin-2-il-IH-pirazol-3-ol 

1-(2-piperidin-l-il-etil)-4-piridin-4-i,l-IH-pirazol-3-ol 

4-(4-fluoro-fenil)-l-(2-piperidin-l-il-etil)-lH-pirazol-3-ol 

4-(4-trifluorometoxi-fenil)-l-(2-piperidin-l-il-etil)-lH-pirazol-

3-ol 

4-fenil-l-(2-piperidin-l-il-propil)-IH-pirazol-3-ol 

3-(4-fenil-pirazol-l-il-metil)-l-aza-bicic.lo[2.2.2]octano 

4-(5-cloro-tiofen-2-il)-I-(2-piperidin-l-?l-etil)-lH-pirazol-3-oI 

4-(3-metoxi-fenil)-I-(2-piperidin-l-il-etil)-lH-pirazol-3-ol 

4-(2-metoxi-fenil)-I-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 

4-(3-hidroxi-fenil)-I-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 



4-(4-hidroxi-fenil)-l-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 

- 4-(4-metaxi-fenil)-I-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 

4-(3-fluoro-fenil)-I-(2-piperidin-l-il-etil)-lH-pirazol-3-oI 

1-(2-piperidin-l-il-etil)-4-(3-trifluorometil-fenil)-IH-pirazol-3-

ol 

1-(2-piperidin-l-il-etil)-4-piridin-3-il-lH-pirazol-3-ol 

4-(4-cloro-fenil)-I-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 

4-(3-cloro-fenil)-l-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 

4-(2-fluoro-fenil)-I-(2-piperidin-l-il-etil)-IH-pirazol-3-ol-, 
I 

4-(2-cloro-fenil)-l-(2-piperidin-l-.il-etil)-lH-pirazol-3-ol 

1-(I-aza-biciclo[2.2.2]oct-3-il)-4-(4-cloro-fenil)-lH-pirazol-3-ol 

1-(I-aza-biciclo.(2.2.2]oct-3-il)-4-(3-cloro-fenil)-IH-pirazol-3-ol 

1-(l-aza-biciclo[2.2.2]oct-3-il)-4-(3-f.uoro-fenil)-lH-pirazol-3-

ol 

1-(I-metil-pirroiidin-3-il)-4-fenil-IH- irazol-3-ol 

1-[2-(I-metil-pirr"olidin-2-il)-etill--4-11

 

enil-lH-pirazol-3-ol 

1-(pirrolidin-3-il)-4-fenil-lH-pirazol-’ 1 -01 
1-((l-metil-pirrolidin-2-(S)-il)-metil]-4-fenil-lH-pirazol-3-ol 

4-fenil-l-pirrolidin-3-il-metil-IH-pirazol-3-ol 

1-((2R) 1-metil-pirrolidin-2-ilmetil)-4-fenil-lH-pirazol-3-oI 

4-fenil-l-(piperidin-3-il)-IH-pirazol-3-ol 

1-(l-metil-pipe.ridin-2-ilmetil)-4-fenil-lH-pirazol-3-ol 

1-(l-metil-azepan-3-il)-4-fenil-IH-pirazol-3-oI 

4-fenil-l-(2-piperidin-l-il-etil)-lH-pirazol-3-oI 

4-(tiofen-2-il)-l-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 

4-(3,4-dicloro-fenil)-l-(2-piperidin-l-il-etil)-IH-pirazol-3-ol 

4-(4-Bromo-fenil)-l-(2-piperidin-l-il-etil)-lH-pirazol-3-ol 
N 

4-(lH-Indol-5-il)-I-(2-piperidin-l-il-etil)-lH-pirazol-3-ol 



S -A A 

4-(5-Bromo-tiofen-2-il)-l-(2-piperidin-.1-il-etil)-lH-pirazol-3-ol 

2-[I-(2-Piperidin-l-il-etil)-lH-pirazol-4-ilI benzamida 
I 

4-(2-hidroxi-fenil)-l-(2-piperidin-l-il-etil)-IH-pirazoI 

4-(IH-Indol-5-il)-I-(2-piperidin-l-il-etil)-IH-pirazol 

4-(4-metil-fenil)-l-(2-piperidin-l-il-etil)-lH-pirazol-3-oI 

1-(l-Aza-biciclo[2.2.2]oct-3-il)-4-(lH-indol-5-il)-lH-pirazol, 

(+) 1-(l-Aza-biciclo[2.2.2]oct-3-il)-4-(lH-indol-5-il)-lH-pirazoI 

(-) 1-(I-Aza-bir-iclo[2.2.2]oct-3-il)-4-(lH-indol-5-il)-lH-pirazoI 

1-(l-aza-biciclo[2.2.2]oct-3-il)-4-(5-clor<?-tiofen-2-il)-lH-

pirazol-3-ol 

1-(I-aza-biciclo[2.2.2)oct-3-il)-4-(5-cloro-tiofen-2-il)-lH-

pirazol-3-ol 

1-(l-aza-biciclo[2.2.2]oct-2-ilmetil)-4-fenil-IH-pirazol-3-ol 

3-[4-(3,5-difluoro-fenil)-pirazol-l-ill-l-aza-biciclo[2.2.2]octano 

4-benzo[bltiofen-2-il-l-(2-piperidin-l-il?-etil)-IH-pirazol-3-ol 

1-(2-piperidin-l-il-etil)-4-tiofen-3-il-IH-pirazol-3-ol 

4-[3-hidroxi-l-(2-piperidin-l-il-etil)-IH-pirazol-4-ill-benzamida 

3-[3-hidroxi-l-(2-piperidin-l-il-etil)-IH-pirazol-4-il]-benzamida 

(-)-I-(l-aza-biciclo[2.2.23oct-3-il)-4-fenil-IH-pirazol-3-ol 

(+)-l-(l-aza-biciclo[2.2.2]oct-3-il)-4-fenil-IH-pirazol-3-ol 

(-)-l-(l-aza-biciclo[2.2.2)oct-3-ilmetiL)-4-fenil-lH-pirazol-l-ol - - 

(+)-I-(l-aza-biciclo[2.2.2]oct-3-ilmetil)-4-fenil-IH-pirazol-l-ol 

1-(I-aza-biciclo[2.2.2)oct-3-ilmetil)-4-(4-cloro-fenil)-lH-

pirazol-3-ol 

(-)-l-(I-aza-biciclo[2.2.2]oct-3-il)-4-(4-cloro-fenil)-IH-pirazol-

3-ol 

(+)-I-(I-aza-biciclo[2.2.2]oct-3-il)-4-(4-cloro-fenil)-IH-pirazol-

3-ol 



I 

e7 
ISO 

(-)-71-(l-aza-biciclo[2.2.2]oct-3-il)-4-(4-fluoro-fenil)-lH-

pirazol-3-ol 

(+)-l-(l-aza-biciclo(2.2.2]oct-3-il)-4-(4-fluoro-fenil)-IH-

pirazol-3-ol . 

3-[4-(4-cloro-fenil)-pirazol-l-ill--?l-aza-biciclo[2.2.2]octano 

3-[4-(4-clo.ro-fenil)-pirazol-l-ilmetill-l-,aza-biciclo[2.2.2]octano, 

3-[4-(3-Cloro-4-metoxi-fenil)-pirazol-l-ilmetill-l-aza-

biciclo[2.2.2]octano 

4-[l-(l-aza-biciclo(2.2.2]oct-3-ilmet?l)-IH-pirazol-4-il)-2-cloro-

fenol 

4-[I-(I-Aza-biciclo[2.2.2)oct-3-il)-lH-pira’zol-4-il]-2-cloro-fenol 

(-)-4-(l-(l-Aza-biciclo[2.2.2]oct-3-il)-IH-pirazol-4-il]-2-cloro-

fenol 

(+)-4-[l-(l-Aza-biciclo[2.2.2]oct-3-il)-IH-pirazol-4-ill-2-clo-ro-

fenol 

(+)-l-(l-Aza-biciclo(2.2.2]oct-3-il)-4-piridin-2-il-IH-pirazol-3-

ol 

(-)-I-(I-aza-biciclo[2.2.2]oct-3-il)-4-piridin-2-il-IH-pirazol-3-

ol. 

(+)-l-(l-Aza-biciclo[2.2.2]oct-3-il)-4-fenil-lH-pirazol-3-ilamina 

(-)-I-(l-aza-biciclo[2..2.2]oct-3-il)-4-fenil-lH-pira.zol-3-ilamina 
N 

(+)-I-(I-aza-biciclo(2.2.2]oct-3-i?)-4-(IH-indol-4-il)-IH-pirazol 

(-)-I-(I-aza-biciclo[2.2.2)oct-3-il)-4-(lH-indol-4-il)-lH-pirazol,, 
I 

sus rac6micos, enanti6meros, diastereois6meros. y mezclas de los 

mismos, sus taut6meros y sus sales farmac6uticamente aceptables. P’s 

3. Procedimiento de preparaci6n de un compuesto de f6rmula (I) tal Cc 
u c?L "L’ "cL como se define en la reivindicaci6n I o de un compue?sto ?elegido 

entre la 3 la 4-(3--

piridinil)-lH-pirazol-l-butanamina y la N-(dietil)-4-fenil-!H-

pirazol- I-eti lamina. y para el que R3 es OH partir del compuesto 
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white solid. which was triturated with 1:1.diethyl ether and, .:instead of beazyj bromide, and the f!rce base was. recrystal 
hexan (30 ml) to give the required product, Mp. 92-94’ C.: Used -from ethyl acetate. and -hexane to give the required: 
c) N-’Butyioxycarbony.1-4.(l-i3-me?hyl-4?-phonyl) compoundas a white solid. Mp 145-147*1 C. doc. ’H NMR 
pyrazolyl)piperidine and N-’Hutyloxycarbonyl4-(1-(5- (DMSO) 8 1.83(24,m)? 2.1 (IN,m), 2.19 (2H,m), 2,38 
methyl-4-phunyl)pyKazolyl)piporidluo. (3Hs) 2 

- 
90 (24,m), 3.60 (214,S), 4A8 (IHM),,7.24 (1H,rn), 

To a solution of N-*Butyl-oxycarbonyl-4- 7.30.(4HA), 7.55 (2H,m), 7.59 (2Hm), 7,77 (IH,$), MS 
mothyL%ulphodyloxypiperidinc (1 g, 0.004 Mol) in NN. (CI) We 357 [MH]?. Anal, Found. C, 77,36; 14, 6.83; N, 
dimethy1formamido (7-0 mI), under nitrogen at room 15.52. C7,H2AN4: reqWres C,77.50, If,’ 6.79; N, 15,72%, 
temperature, was added the. preformed sodium salt of 3 EXAMPLE 

. 
3 

mtthyl-4-.phenylpyrazolc (2.? g. 0.012 Mol) (formed by lo 
addition of skidiurn 

. 
hydride io’a solution of 3.methyl-4- 1-(3-Chl6robenzyl).44(5-rtiethyl?4-phenyl)?yritzol-

phenylpyrazole in N,N-dimethylIbrm&mido and the result- I-yl)piporidine, 
ant solid filtered.and driod). Ilie solution was hoated,to. This corn ound p.. was prepared usirig the procedure 
roflux for 2 hrs., loft to cooL concentrated under vacuum and 

described in Example I part e, using 3-chlorobenzyl b.ro-
the residue was partitioned between dichloromethene (2x5O is. 
rnl) and water (50 ml). T’he combined organic layers were 

mide instead of bonzyl bromide, and the free base was 

washed with Wine (Wo ml), dried (MgSO4), filtered and 
recrystallised from ethyl acutate and hexane to give the 
required compound as a whit? solid. Up 126-127* C, 114 

concentrated under vacuum. The residue was purified by 
flash silica chromatography using ethyl acetate-hexane 

NMR (DMSO) 8 1.83 (2H,m), 2.10 (4Km), 2.37 (3H,$),. 

(0-40%) as the cluent to; giVe.the 1088 polar (0.29 g) and 2o % 
’H 

1 91 (2H,m), 3.55 (2H,$), 4.18 711?7.39 (914A), 
7_59(111,$). MS ?Cl) mle 366.5 [MI41+. Anal. Found C, 

more, p olar (0.37 g) products. Less -polar NMR (DMSP) 7173- H &45; N, 11-55, CiZI124ClN3’O-1H2() requirev-6 1,43 (9H,?), 1,85 (411,in), 2.39 (3H,$), 2.94 (211,m)6 4.0_4 C.71.86; H, 4.63; N? 11.43%, 4.41 (1H,m), 7.2S (11-1,m),118 (?HA, 7Aff (IH, 
s). More polar ’11 NMR. (IPMSO) 81 11.42 (9Hs), 1.75 EXAMPLE 4 
(2H,m), 1.99 (’221-1,m), 2.29 (311,$), 2.90 (Zli,m), 4.02 (2H,. 2,5. 
m), 4.26 (111,m)i 7.21 (Ill.m), 7.38 (4IIm), 7.98. - 

- 
i-Benzyl-4-((3-mothyl-14-phcnyl)pyrazol.1,yi) 

d) 4-((5-Mtthyl-4-ph?nyl)pyrazol.l.yDpiperidino bydro. piperidine dihydrooblorido 
a) 4-((3-Mothyl-4-phonyl)pyra,zol-i-yl)piporidine hydro-chloride 

To it solution of the less polar product from Example A 
part c (0.28 g) in diethyl ether (20 ml) was added a solution 3o 

chloride 
. To a solution of the more polar product from Example I 

’on of hydrogen chloride in ether. (30 tnt of -5 Mol). After 2 hrs part c (0.36 g) in diethyl other (20 ml) was added a soluti 

the solid was filtered and dried to. give the. tide compound of hydrogen chloride in ether (30 ml of -5 Mol). After 2 hr,% 

(0.’-) J g).. ?H NMR (DMSO) 8.2.02.(2H,m),.2.75 (2Hm)., the solid was filtered and dried to give the title compound 
(0,33 g).. 1H NMR (DMSO) 8 2.19 (411,m), 2,31 (3Hs), 3.00 2.41 (314,$), 3.08 (214,m), 5.4.0 (2H,m)l 4.58 (Mrn), 7.26 

(IH,M), 7.38 (4Hm), 7.64 (IlLs), 9.02 (1Hbs), 9.38 (111, 35 339 (2Hm), 4.42 (111,m), 7?23 (11:1,m),:7.40 (411, 

bs). The structure was confirmed by N.O.E.’s be ,tween the m) 7.96 (1Hs), 9,09 (IH;bs), 9.34 (1Hbs). The structure 

S-methyl protons and the 4-piperidine proton.: was confirmed by N.O.E.’s. between the pyrazole-5-proton 

e) 1-Benzyl-4.((S-methyl4-phertyopyrazol-1-y1 
. 
)-piperidine 

dibydrochloride 

and the piperidine-4-proton, 
b) 1-Benzyl-44(3-mothyl-4-phenyl)pyrazol-1-yl)piperidine 

a so ticz of Uny yrazo -1-y 40 

od 0.76 In 4ridine It *PridMO721 ’g. 01 in.. 

dihydrochloride 
To a solution.of 4-((3-Mothyl-4-phenyl)pyrazol-i-yi) 

e In III C a ded btnzy rom do P’Por’d"’ e hydrochloride (0.33 S, L19 mmol) in N,N-

(0.108 MI".0.91 max0l) and ethyldfisopropylamine (046 ml, diracthy1formamide (10 ml) was -added benz 1 bromide Y 
2.57 mmol) and the reaction mixture was stirred at 45* C. for (9.17 ml, 1.43 mmol) and ethyldiisopropylamine (0.70 4 

18 hr.s. The. reaction mixture was. concentrated under 45 
4.05 mmol) and the reaction mixture was stirred at 45* C. for 

vacuum. and the residue was partitioned between dieblo. 18 hrs. The reaction mixture 
was 

concentrated under 

r 
. 
omethaw (NSO ml) and water (50 ml).. The combined 

. 
vacuum and the residue was partitioned between dichlo-

organic layers, were washed with brine (WO ml), dried romothane (WO ml) and water (50 ml). Ilecombined 

(MgSO,), filtered and concentrated under vacuum. The organic layers were washed with brine (WO ml), dried 

residue was dissolved in a mixture of diethyl ether and so (MgSO4), filtered and concentrated under vacuum. The 

methanol (10 ml, 1:1) and a schition of hydrogen. chloride in 
residue was dissolved in a mixture of diothyl other and 

ether (3 ml -5 mol) added, after 5 mins. concentrated under methanol (10 ml, 1:1) and a solution of hydrogen chloride in 

vacu= The. residue was recrystallised from ethyl.acetate- . other (3 ml -5 mol) added, after 5 mius. concontrated under 

methanolto give the required ? compound as a whi to solid vacuum. The residue was reMstallisad from ethyl acetate-

(0-11 g). Mp 198-201’ C. ’ll NMR (DMSO+N&OD) 8 1.82 ss methanol to give the required compound is a white solid.. 

2,12 (4H,m), 2,37 (3H,m), 2.91 (2H,m), A.53 (211, (0-22 j). Mp’ 194-1950 C. 1H NMR (J)MSO+NaOD) 8 ISS 

s), 4.17 (IH,m), 7.34 (1011,m),7.59 (111,$). MS (CI) m/032 (4Hm), 2.09 (2H,m), 2.30 (3Hs), 2.91 3.73 (211,$), 

[MHI+. Anal. Found Co 64.83;’ H, 6.71? N, 10.17. 4.07 (111,m), 7.21-7.44 (10H,m), 7.96 (IHs). MS (CI) mt 

C,,.,H..,N,.2H(I.O.2H2.0 requires C,64.7.7; H, 6.77, N, 332 [MH)’. Anal, Found C, 64;98; H, 6.84; N, 10.241. 

10.17%. 60 C22H,,,N,.2HCl.0.2H20 requires C,64.77; H. 6.77; N, 
10.17%; 

EXAMPLH2 EXAMPLE 5 

1-(3?Cyanobrnzyl-4-((5-mcthyl?.?phonyl)pyrazol-l-. 1-(3-Cyanobcnzyl)-4-?(3-methyl-4-phenyl)pyrazol-
yl)piperidine I-yl)piperidize oxalate 

This compound was prepared. using the procedure This compound was prepared using the procedure 
described in Example I part e, using 3-cyanobenzyI bromide described in Example 4, using 3-cyanobonzyl bromide 
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Cap. I Cap. 11 RE 

591 

No. Sol. Internacional PCT/FR2004/002968 
Fecha de Presentaci6n internal. 22/Noviembre/2004 

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de 
la Decisi6n 486 de la Comisl6n de la Comunidad Andina, se le comunica: 

Documentos estudlados 

Descri2ci6n: Folios: 160. a 390 17/Mayo/2006 

Reivindicaciones: Folios: 391 a 420 17/Mayo/2006 
Folios: 520 a 549 1 9/Noviembre/2008 
Folios: 575 a 581 20/Abril/201 0. 

PrIoridad: Folio 2 FR03-13775 25/Noviembre/2003 

Respuesta del solicitante: Folios 570 a 574 20/04/2010 

Se acepta para estudio el capitulo relvindicatorio de los folios 575 a 581. 

Objeto de1a Invencl6n 

TItulo original: Derivados de pirazol como medicamentos para el tratarniento de 
degeneraciones neuronales agu.das o cr6n!cas, 

Titulo modificadb: Derivados de pirazol. 

El objeto de la presente solicitud de patente de invenci6n consiste en: 
Compuestos derivados 4-aril/heteroaril- pirazol. 
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El problema planteado en esta solicitud consiste en la necesidad proporcionar 
compuestos ligandos de los receptores nicotinicos a7, para el tratamiento de 
problemas o enfermedades psiquiAtricas o, neurol6gicas. 

Para solucionar este problema t6cnico la solicitud en estudio proporciona 
compuestos derivados 4-aril/heteroadl- pirazol, su procedimiento de preparaci6n y 
composiciones farmac6uticas que los contienen. 

El objeto de la presente solicitud se relaciona con la Clasificaci6n Internacional de 
Patentes (CIP): A61K3111411, A61K31/436. 

Do la sollicitud do Patente 

Reivindicaciones (aitfculo 30 D 486) 

9 La reivindicaci6n 1 no es concisa cuando se encuentran t6rminos como 

PolifluoroalctuRflo, (hetero)arilalquilo, alquilos: No se define el nOmero de 
6tomos de carbono que conforman la parte alquilica. 

Se requiere al solicitante definir los nOmeros de 6tomos de carbono que definen la 
parte alquilica. . 

En el folio 575 para la reivindicac!6n 1, cuando se define a Rb, como (1-
6C)alquilo se suglere al solicitante corregirlo por alquilo (CI -Cc,). 

La reivindicaci6n 2 no es clara, cuando se encuentra el compuesto n6mero 
10 del folio 576 denominado como 1-[2-(3,6-dihidro-2H-piridin-l-il)-etil]-4-

I OH 

N 

fenil-1 H-pirazol-3-ol y el cual corresponde a la estructura C), ya que el 
grupo resaltado (3,6-dihidro-2H-piddin-1 -il) no se encuentra dentro del alcance 
del la reivindicaci6n 1, Oorque R1 no se define como azacicloalquenilo. 

Se requiere al solicitante realizar [a aclaraci6n o correcci6n respectiva 

En el folio 576 reivindicaci6n 2 , los compuestos nombrados como 3 y 4 
corresponden a [a misma f6rmula qufmica. Se requiere al solicitante realizar 
la correcci6n respectiva. 

* La reivindicaci6n 3 no es clara cuando se habla del compuesto 3-(3-piridinil)-

N 

1H-pirazol-l-butanamina de estructura Nl-? ya que el grupo 
resaltado (3-pirldinilo) no se encuentra dentro del alcance de la reivindicaci6n 
1, porque R3 no se define como un grupo heteroarilo. Ademds de este 
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compuesto, los otros allf nombrados como la 4-(3-piridinil)-lH-pirazol-l-
butanamina y la N-(dietil)-4-fenil-1 H-pirazol-1 -etil-amina, no estarlan tampoco 
dentro del alcance de la reivindicaci6n 3, porque segOn lo establecido en la 
descripci6n (Ver folio 185) y lo presentado en el capitulo reivindicatorio 
original en el folio 409, la condici6n que, deben tener los compuestos que se, 
preparan con dicho procedimiento es que R3 sea �OH, lo que no acontece 
con los compuestos aquf objetados. 

Por lo tanto se sugiere al solicitante redactar la reivindicaci6n 3 de la siguiente 
manera: 

Un procedimiento para la preparaci6n de compuestos de f6rmula (1) como los 
definidos en la reivindicaci6n 1 y para la cual R3 es OH a partir del compuesto (11) 

R4 OGP 

R6 N 
IN 

R1 (11) en el que GP es una agrupaci6n protectora de la funci6n hidroxilo 
caracterizada porque el compuesto (11) se desprotege y luego se transforma en su 
caso en sal farmac6uticamente aceptable, 

* La reivindicaci6n 4 no es clara cuando se habla del compuesto 3-(3-piridinil)-

1H-pirazol-l-butanamina de estructura Nt-b ya que el grupo 
resaltado (3-piridinilo) no se encuentra dentro del alcance de la reivindicaci6n 
1 , porque R3 no se define como un grupo heteroarilo. 

Por lo tanto se sugiere al solicitante redactar la reivindicaci6n 4 de la siguiente 
manera : 

Un procedimiento para la preparaci6n de compuestos de f6rmula (1) como los 
definidos en la reivindicac!6n 1 y para la cual R3 es ORc, H, NH2 por alquilaci6n de 

R4 ORC or H or NH, or OGP 

y N IR5,b 
pirazoles de f6rmula (I 11) en el que GP es; una agrupaci6n 
protectora de la funci6n OH con un compuesto de f6rmula (IV) R1 -A-X en el cual X 
es Cl, Br, 1, OTs, OMs, OTf en medio bdsico en un disolvente apr6tico y en su caso 
desprotege y en su caso transforma el producto obtenido en sal farmac6uticamente 
aceptable. 

En este caso no se considera necesario nombrar especificamente el compuesto N-
(dietil)-4-fenil-1 H-pirazol-l-etil-amina, porque este ya se, encuentra dentro del alcance 
de la reivindicaci6n 1, para cuando se define a R3 y R5 corno hidr6geno, R4 como 
fenilo, A como alquilo de 4 citomos de carbono (butilo) y R1 como NR6R7, donde 
R6 y R7 son alquilo de dos dtomos de carbono (etilo). 
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Para la reivindleaci6n 5 que se refiere a una composicOn farmac6utica, se 
debe"eliminar el compuesto3-(3-piridinil)-lH-pirazol-l-butanamina porque 
corno ya se explic6, este no se encuentra dentro del alcance de la 
reivindicaci6n I porque R3 no es heteroarilo. Adernds depende 
incorrectarnente de las reivindicaciones 3 y 4 que se refieren a un 
procedimiento de preparaci6n 

Por lo tanto se sugiere al solicitante redactar la reivindicaci6n 5 de la siguiente 
manera: 

Una composicift farmac6utica que comprende en un medlo farmac6uticamente 
aceptable, al menos un compuesto definido en las reivindicaciones 1 y 2. 

Determinacl6n del Estado do Ila Tknica 

Considerando que la fecha de presentaci6n 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 publicaci6n anterior y se 
encontraron los siguientes documentos que anticipan el objeto de esta solicitud: 

No Doc’umento Titulo Fecha do 
Publicacl6n. 

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

03 US6664398 Derivatives of erythromycin, their preparation 12-04-2001 
1 

process and their use as medicaments 
I 

D2 (folios 586 a 586) divulga compuestos los cuales son ligandos de la dopamina y 
sus intermediarios 

D3 (folios 587 a 588) divulga compuestos derivados de eritromicina y sus 
intermediarios, los cuales posee actividad antibi6tica. 

Anfillsis do patentabilliclad (arficullo 14 D486) 

Noveded (articulo 16 D486) 
La reivindicaci6n I dice: compuesto de f6rmula (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 tbcnica esta oficina encuentra que D2 divulga cornpuestos derivados de anillos 
de 5 miembros, los cuales son ligandos de la dopamina y sus intermediarios. 
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D3 divulga, compuestos derivados de eritromici na y sUs intermediarios, los. cuales 
poseen actividadcomo antIbi6ticos. 

Por lo tanto, D2 (en el Folio 586, columna 11, Ifneas 40-41 y D3 en el folio 558, 
columna 6, -Ifneas 36-37, ejemplo 3) divulga de manera especffica compuestos 
reclamados bajo la f6rmula (1) de -la actual solicitud,?: tal como se expone en el 
cuadro comparativo. En consecuencia,.Ia reivindicaci6n 1 carece de novedad frente 
a 02 y D3, W igual que la composici6n farmac6utica; que los contiene segOn la 
reivindicaci6n 5. 

Conclus16n-

Los requisitos de patentabilidad de ]a presente solicitud se encuentran afectados as[: 

No Documento N* 
Reivindicaclorves 

Requisito que afecta afectadas 
D2 US5939436 Novedad 
D3 US6664398 Novedad. 
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Respuesta a los argumentos del solleltante. 
Modificacidn de la solicitud en tr6mits. 

Capltulo reivindicatorio corregpondiente a lagglicityd oL[ginal: 

ILa reivindicaci6n 1 ha sido redactada, nuevamente, limitando significativamente las 
definiciones de Jos sustituyentes de los compuestos de formula (1) con base en las 
definic,iones encontradas an el cap[tulo descriptivo y debidamente sustentadas en los 
ejemplos do /a presente solicitud. 

Con respecto a /a objeci6n formulada a Jos t6rminos arflo y heteroarilo, se pone de 
presente a su Despacho que en Ja nueva reivindicaci6n I (i) so especifica qua Jos 
radicales arito se seleccionan del grupo que consisto de fenit, naffil o indenil, Jos 
cuales son opcionalmente sustituidos con un hal6geno y adicionalmente, (fi) qua Jos 
radica/es heteroarilo contienen un anillo de 3 a 10 miembros, opcionalmente 
conteniendo uno o mas heterocitomos seleccionados, de oxigeno, azufre a 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 tdrminos arilo y 
heteroarilo de acuerdo a lo sustentado en la descripci6n, la reivindicaci6n 1 
aOn presenta problernas de concisi6n en la definici6n de aigunos t6rminos tal 
como se estableci6 en el andlisis de dicha reclarnaci6n en el folio 590. 

Por lo tanto se le recorn.ienda al solicitante definir las expresiones alH 
objetadas, con el fin de dar concisi6n al capitulo reivindicatorio. Asimismo, 
deben tenerse en cuenta las observaciones realizadas para las 
reivindicaciones 2 a 5, [as cuales se encuentran afectadas en su claridad de 
acuerdo a lo establecido en los folios 590 a 592. 
1 

La reivindicaci6n 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 toner por superada. 

Se le aclara al solicitante, que este Despacho acepta sus argurnentos, porque 

10 las reivindicaciones 7 y 12-17, presentadas anteriormente ya no hacen parte del 
capftulo reivindicatorio presentado en los folios 575 a 581. 

Con respecto a Ja objeci6n formulada a/ tttulo de /a presente solicitud, se pone do 
presente que el mismo he sido modificado de /a siguiente manera: "Derivedos do 
pirazol". AV entonces, Ja objeci6n formulada a este respecto se debe toner por 
superada. 

Se le aclara al solicitante que este Despacho acepta la modificaci6n del 
titulo presentada corno respuesta al requerimiento realizado. 

As[ entonces, teniendo en cuenta las modificaciones efectuadas a/ capitulo 
reivindicatorio, consideramos que las objeciones que por claridad hizo su Despacho 
quedan superadas ya que e/ nuevo capitulo reivindicatorio es claro y conciso y se 
limit6 on Jos tdrminos sugeridos por su Despacho, permitiendo asl determinar el 
alcance de Ja protecci6n reivindicada y compararla frento a/ estado del arte, de 
acuerdo con las disposiciones del artfouto 30 do /a Decisi6n 486. 

Se le aclara al solicitante que este Despacho ernite un nuevo oficio, con el fin 
de que se corrijan las deficiencias de claridad y concisi6n que presenta aft el 
nuevo pliego reivindicatorio. 
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Capftulo reivindicatori:o_ de La nueva so Licitud divisional., 

De otro lado, con a/ fin de atender /a observaci6n realizada por el Sehor Examinador a /a 
reivindicaci6n 7 y de acuerdo con e/ artfculo 36 de /a Declsi6n 486 [ ... ]junto con e/ 
presente memorial so presentan dos (2) nuevos capltulos relvindicatorios 
correspondientes a /a modificacidn de /a presente solicitud y a /a nueva solicitud 
divisional. 

La solicitud divisional se beneficiarfa de /a fecha de prioridad, de acuerdo con lo 
establecido en a/ art/culo 36 de le Docisidn 486. 

Con /a modificaci6n realizada a/ cap[tulo reivindicatorlo de /a solicitud inicial y /a 
prosentaci6n de la nueva solicituddivisionalse deben tenerporsuperadaslas 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. 

Noveded 

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

Con las modificaciones realizedes a/ oap[tulo reivindicatorfo, /a objeci6n formulada a este 
respecto se debe tenerporsuperade debido a que ahora D1 no es relevante para a/ estudio 
de patentabilidad de las nuevas reivindicaciones bajo estudio. Lo anterior, por cuanto e/ 
pliego reivindicatodo modificado se reflore a derivados de pirazol que a diferencia de los 
compuestos tieno[3,2-blpiridina-6-carbonitrilos y tieno [2,3-b]piridina-5-carbonitrilos 
revelados on D1 no presentan en e/ anillo pirazol un grupo sustituyente CN( ... J En 
consecuencia, la invenci6n es novedosa frente a D1, por lo qua solicitamos toner esta 
objeci6n por superada. 

En cumplimiento del articulo 45 de la Decisi6n 486 de la Cornisi6n de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del t6rmino de sesenta dfas 
contados a partir de la fecha de notificaci6n de la presente comunicaci6n, En caso 
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los impedimentos para la concesi6n, se denegard la patente. 

Notiffquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del 
capitulo quinto del.titulo primero de la Circular Onica NO 10 de 2001. 

JOSE LUIS SALAZAR L6PEZ 
Director de Nuevas Greaclones (C). 

El anterior requerimiento fue notificado por fijaci6n en lista, de fecha 
rf. PP NOV. 201111 

Elaborado por: Jacqueline AlfonsoO 
Revisado, por. Consuelo, Leguizarn6 
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mixture wa&eoncentrated and the rosiduo:mcrystallisod from dry THE (10 ml).under mWn was added LIAJH4 (M Ing, 
*ld the title oornpoubd (D15) as a yellow 6.4 mmol)- Ile rosultiq rr??re was heated to reflux for 12 chloroform to yx 

solid g, 61%). Found MW 38204. hrs and ?;4jed begm qutachinglwiffi water (0.25 mi), 10% 
aqwous NaOR (0.23 wl) and finally - ’water (0.75, ml). 

Description 16 5 Filtration througb celite " concentration in vatuo a&rded 
the title compound (D21) -in 75%. yield. Fourid MH’ 262, 

1-(5-Azino-2-methoxyphonyI)-. 
4trichloroacetylpiperaxine, 016). Da-w;iplion 221 

A olikidn: of 9-tann’Ous.. chloride dihydrate. (27’g) in 3-<4Bcuzyl-piperazin-1-yl)-4??ethoxy-pheriylamine 
coumatrated.HCI (60 mr) v?as slowly added to a stirred (D22) 
suspensiDn of, 1.(2-methoxy-5-nittopbdtiyl)-4-. 
trioliloroacttylpiperazize (D15)-(15..7.g) in concentrated HCl/ 

The title compound was prepared in 76% yield using the 
procedure outlined in D21. Found MR’ 298. 

etbiii.ol ?1,2,, IW, mI)-.Affor24,hrs,:t.he mixture was filtered, 
diluted witk? 

’ 
dicblorornothAne (6WmI) andbasified with Descriptwn 23 

VaCO, solution, Tba layers woft,,sq 
. 
parited, the organic 

phase dried, concentrated to 1/3 the volume and acidifiod with ethane sulphonic aoid’14aethyl pyrrolidia-3-yi 
iM ethereal HCI solution to atord the title ompound (DI6) 

?!t 
- ? (P13).. 

as a grftn solid (2.5 g, 15%). Pound W 352. 
--IT7 

--,. 
)12 Id (2.0 g" To a solution o 1 20 mmayrTyrm in 

Description 17 20 mmol) and triethylatalue (3 ml.’ 22mincl) in dichlo-
romethane (25 WI) at V C. underargoo was added mtthane 

Cyclopropyl-[4-(2-motbpxy-5-aiirophonyl)- sulphonyl chloride (14 $,21 mmol). Stui =*g was coutinued 

piperazin-1-y1jmothanwe (D17) at 00 C. to room tcraperatare, for I - hr befDre pioitionwig 
botwoon saturatod aqueops w4ium bicarbonate and dichlo-

To a soMioa of ? 1.(2-mothoxy-$.nftropho.ayl)-piperazine 25 romethane. The organio;*66. was, driod over sodium sul-
(500 mg, 2.1 minol) ’in diphloromethane (50 ml) at. W, C. phato. And concentrated i6vacuA, to afford the crude mesylate 
under argou was added triethylaznine (039 ml, 4-i mmol), (3.6 g) which, was used directly ir? the next stop 
and cyclopropane c.arbonyl chloride (2.1 mmol): Stirring 
was continued for 1.2 hrs. The reaction mixture was con- Description 24 
ceutrated in vacuu and partitioned betwun saturated aque- 30 
ous NaHCO, and dichloromethane. Tbo organic layer was 
dried over sudiumsulohate And 7conctntrated in vacuo to (P24)’’ 

givt the title compound (D17) in 90% yield, Found MW Asolution of 2-methoxy-?? 
. 
a 

. 
itro phenol (5.1 g? 30 ramol) 

306. in DMF (10 ml) was uldcd to sodiwn hydrido (1.6 g, 66 
35 mmol) under argon. After I hr 4 solution of the =do 

Description is tnesylate (D .3.6 g, 20mmol) in DMF (10 wl) was added 
and the rc= mixture wartned to W.C.for 48 Irrs. T’he 
reaction was cool4 ?ueaohed,with water. and concentrated 

inethanone (D18) in vacu 
.1 
o. before partitionin be twoen saturated aqucous 

-Ibc title wrnpound was prepared in 83% yield using the, 4o sodium bicolbonaw and dichlorornethane. The organic 

119 -4 s?lphatc and con=trated in procedure outlintd in D17 usi -bonzoyl chloride. Found pbm was dried ovor sodiw, . 
MH’342, vacm, The residue,was purifiedby chromatography on silica 

gollo:affordihe title compound M2?). Found MH* 253,’ 
Description,19 

45 Description 2s 

cyclopropyl methanout (619 .4-M.othoxy-341-mo#iyl-pyrrolidin-3-yloxy) 
pherrylamine. (D25) 

A solution of the cyclo ropyl- 4-m.(2-methoxy-5-p .1 - A solution of 
nitropht.nyl)-piperazin-1-yl-kaothahone (DI7) (1.8 mmol) in 

so pyrrohdine (3.0 g, 0,12, hunol)’iti ethanol 00 n3l) Was - 
ethanol was hydrogenated over 16%.Palladium on.charcoal 

d over 10%?palladiuta on charcoal catalyst for 2 
catalysl for Z lirs. at room temperature to give the title 

hydrogeDate, 

compound b 91% yield. Found MH- 276. 
hTs to afford the title compound (D25).. Found MR’ 223. 

T)e 
. 
scription 20 Dak*09.11 26. 

[4-(S?Ami 
. 
no4-wthoxy-pheayl 

. 
)-piporazia-I-yl] 

1-(4-Brorno-3?sitropheayl)4-nl4?thy-4nptrazint 

(D26) phanyl raethab=,(J)2Q): 
A solution of 1-mothyl-4.(3-hitropheoyl)pipera-zino 

Ille title compound was prepkfedin 9$% yield using the in (FMS33267A) (1-0 4.5 ?? i gla?ial soetiz,; acid (25 
Procedure oudi6ed in D 19. Poi;nd Mij- 312 60 ml) wag treated witb bromine (0.23’ml; I equivalent). The 

reActionmixture wag stirrod at 75* overnight, then cwled, Description-21 
filtbrodp and the yellow sticiy solid was partitioned betw"n 
potassiain carbonate (sq) and 291b methanol in dichlo-3-(4-CyclDpropylmethyl-piperazi?-l?yl)?4-=thoxy- ? 

-N, 
phecylamine (021) romethane.. The orgmc phase was dried ( -,,2SO,) and 

65 evapmated uzder reduced pressure to leave the title com-
To a solution of [4-(5-ara.ibo-2-methoxy-phenyl)- pound (D26) asa v1swus brange oil (928 mg, 68%), MH"m 

p1perazan-1-Y13cyclopropy, methaaom (D19) (1.6 mmol) in 3OW302, 
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[571 ABSTRACT 

A functionalized polymer comprising a polymeric segment 
having at leag one cyclic amine end group. defined accord. 
iag to formula (1) 

R2 RZ a) 

T)b-z 

Rs 

CN 
I 
R1 

where Z Is an anionically-polymetized polymer, R, is 
selected from the group consisting of organic groups con. 
taining from I to about 12 carbon atoms and a: brid8ing 
bond; each R2. is independently selected from the group 
consisting of hydrogen. organic groups containing from I to 
about 12 carbon atoms. and a bridging bond-, each R3 is 
independently selected from the group consisting of hydro. 
gon and organic groups containing from 1 to about 12 carbon 
Moms; a is an integer from 4 to about 16; and b is an integer 
from 0 to about 12; and o0onally including a bridge. 
formed by the selection of two of said bridging bonds. the 
bridge having 0 to about 6 on-bon atoms between the 
bridging ring members; said polymer b"in 

. 
g been 

crosslinked. Also provided are vulcanizable compositions of 
matter. vulcanizates, and dres of the functionalized poly. 
Mao, 

25 Claims, No DmwhW 
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pyrrolidine, which may be generated by at least two exem-
pixy routes as is also discussed above: 1) by the reaction of 
a mixture of one equivalent of. for example. 2-(2-
chloroethyl)-l-methyl pyrroUdint with about two at= 
equivalents of lithium metal; or 2) 2-(2-Uthioethyl)-1-

i 

Incth I pyTrolidine 
i treated with two equiva1cits--ofT-bu�tyUWflu�=  

E51pe"Itions are preferably performed in hexanes.. 
cyclohexane. benzene. or mixtures thered. 

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 theft use in fortning the initiators. In order 
to liberate the free balo organo amines. This can be 
explained according to the following exemplary reaction. 

C-???Ci EO-11 NO> 
N 

9019 

Jh0+XC1 

ne amino alkyllithium, reagents of the invention may be 
fortned In a solvent or solvent mixture. and then transfen’ed 
to another solvent or solvent mixture for use in a polymer-
ization reaction. 
The initiators of this invention way optionally be treated 

with from about one to 500 equivalents of a monomer such 
as butadiene or isoprene. before the main (co) 
polymerization charge Is made. although this is not -required 
Polymers according to the invention = be prepared with a 
relatively nwow molecular weight range distribution. with 
a substantial fraction of living C�U chain ends adaptable 
to further functionalization or coupling. being obtained. 
The initiator formation. polymerization. and coupling 

and/or termination may be performed in one reaction vessel. 
or second or third reactor vessels. or transfer lines from the 
original reactor can be used, by introftcing 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 hearing 
or stonW at excessive tempetatures should be avoided 
unless the live ends are stabilized. Moderate temperatures 
(from about 00 C. to about 100’ C.) am preferred for the 
polymerizations and the terminations. although higher or 
lower temperatures may be used. Polymerization and post-
treatment temperittures of from about 300 C. to 700 C. an 
especially prefand. The polymmi?Ation time may vary 
from a few minutes to days, depending on the temperature. 
solvent and presence of any donor solvent, the monotm 
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. 
steam an acid or an alcohol (these may be introdixed during 
the desolventizadon step), and desolventization by drum 
drying. coagulation in alcohol. water or steam. extruder 
drying. vacuum drying, spray drying or any combination 
thereof. Desolventization by ftmrdrying. coagulation in 
alcohol, steam or hot water desolventizatiou. extruder 
drying. vacuum drying. spray drying or combinations 
thereof are preferred. An antioxidant wd/or antiozonaut 

10 

is 

20 

20 
compound is usually added to the polymer or polymer 
cement at or before this stage, In most of the experimental 
examples of d-ds invention. alcohol coagulation followed by 
drum-drying or vacuum drying were used. 
U on d mg. the elastomers am compounded in a carbon tc?. [jt 

bW -fill test stock (see Low-W Test Recipe. TABLE IT). 
and the physical properties determined in comparison to 
those of related base polymers without the modifications. In 
practice. a wide variety of compounding recipes may. be 
used to give favorable results with this invention. although 
hysteresis properties may vary from formulation to 
form"on. depending on the type and amount of carbon 
black and oil used. and so on. Certain other fillers, such as 
silica or hydrated silica may also be uset Furthermore, the 
polymers made with the initiators of this invention may be 
combined in proportions of 20 to 100 percent by weight with 
80 to 0 percent by weight of other polymers to give 
cWtomeric compositions with reduced 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 fluids aridlor 
particulate$. 

TABLE It 

LOW-OIL TEST FORMULAMON FOR SVALUA=N OF 
25 

Pots pa MaKInd 
kWedicat VA Otdo Paw of RubW 

poblmw 1 100 
30 Nqbtbmk oil 2 10 

Carbon bWlt, N-351 3 35 
ZRO 4 3 
Andox4ml 5 1 
Wn blad 6 2 

35 Total Masterbaft 171 
Sfta* acid 2 
suft i’s 

Total Fbial; 
ldwterbauft 1450-155* C., 60 R?M 

40 (dtop aft 5 min, 0 155--175’ C.) 
Phtak 770 to 95* C? 40 RPM 

EXkWRILE 1 
45 A "one pot" preparation of 2-(2-lithloothyl)-i-

methylpyrrolifto 
2-(2-chloroAyi)-l-raethylpymlidine was dissolved in 

cyclohexane and reacted with about two molar equivalents 
of t-butyllithium fapentane in im Inert atmosphere Including so argon or altrogea. 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 butedlene and styrene as described in the follow-
Ing examples. 

$5 
EXAMPLE 2 

A "one, pot" preparation of 3-lithlomethyl-l-
m4hylpiperldine 

Following the general procedure set forth in Example 1 
60 hereinabove, 3-lithlomethyl-l-mathylpiperidine was Pre-

pared from 3-chlorome(hyl-l-mothylOperidine.-

EXAMPLE 3 

Polymerization of styrcoefttadleue mixtures using 
65 2.(2-Uthiodbyi)-l-mothylpyrroUdine 

A polymerization was run using the initiator solution 
prepared according to Example I hereinabove. TABLE 11L 
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ture f5rom about room temperature to about the. reAux tem., GY, wherein X is. iodo, chloro, or bromo, and G is. 
perature of the reaction mixture, preferably at about the CH2CIJNW114, and potassium carbonate in either dimeth-
reflux temperature, yieldsithe corresponding compound of y1formamide (DMF) or acetone at -a temperature from about 
formula V111. Alternatively, the reactant of formula V11 can room temperature to about the reflux temperature of the 
be, replaced with anothercompound of the formula: mixture, preferably at about the reflux temperature. Cam-

pounds of. the formulae IC can also be form?d, as illustrated 
in Scheme 2, as by first preparing the corresponding com 

v.uA pounds of formula 1B and then converting thrin, if so. 
desired, into the corresponding compounds of formula IC. 
Compounds of formula 1B can be formed by reacting the 
corresponding compounds of formula 1A with a compound 
of the formula GX, wherein X is defined as above and G is 
CH2C(�O)WR4,  and potassium carbonate., in either DMF 
or 4cetone, at atemperature from. about room temperature 

-Pis a 12 protecting group such as [0044] wherein rutroge to about the reflux temperature of the reaction mixture, This 
reaction also is preferably carried out at about the reflux trityl,acetyl, benzyl, trimethylacetyl, t?-butoiycarbcinyl, bon. in - 

’or temperature. zyloxyparbonyl, trichloro6thyloxyc,arbonyt another 
appropriate nitrogen :protecting ?group. and wherein the [0050] The:rcsulting compounds of formula of 1B can be 
hydrogen that is bonded to the protected nitrogen is absent converted into the corresponding compounds of formula IC 
when P is a protecting group that forms R ring with the by reacting them with lithium aluminum hydride and alu-
protected nitrogen, as in the case of P -2,5.-dimetitylpyrrolyl. midum chloride in a THF solvent, or with borane in THE 
Such protecting groups are well known to those. of skM in Other aluminum hydride reducing agents can also be used, 
the art. The above compounds of theformula. VITAare either such as diisobutyl aluminum hydrido. Diborana can also be 
commercially available, known in the scientific literature or used; Thisroaction is genqally carroid out at temperatures 
7oasily Obtaining using wen known methods and reagents. ranging from. room temperature to about the reflux tempera 

[0045] ’I’lie benzyl?substituent can beremoved 
. 
fr 

. 
om the- ture of the reaction mixture, and is preferably carried out at 

compound of formula VIII by reacting such compound with the reflux temperature. Other appropriate sovlents include 

ammonium formate in water or a lower alcohol solvent, or other organic others such as ethyl other, dioxane and 
. 
glyme, 

TBF is preferred solvent. it a mixture of one or more Of these solvents, 4ta tempora- 
ture from about room temperature to about the reflux tem- [MI) Scheme 3 illustrates how certain compounds of the 
porature; of the reaction. mixtum This reaction is preferably f6rimila 1. having diffrrerit substituents R’ and R2 than are 
carried out at the re-flux temperature in the presence Of about depicted in the processes of Scheme I can be prepared. Such. 
20%. palladium hydroxide on carbon. The. resulting com- compounds are prepared by a process , similar to that 
pound of formula IX L; then converted into the desired depicted in Scheme 1, ’With the exception that the procvssie.; 
compound of formula 1A by reacting it With. hydroxylam.ine of Scheme I 

I 
involved in the synthesis of compound, V1 are 

-replaced in a solvent selected from water, lower alcohols and m)x-. with those depicted in Scheme 3. Specifically, 
tures of theso.s6lvents, at a temperature from about room when R‘ is hydrogen and, R’ is fluoro at the ortho position,. 
femperature to. about the. r6flux. temperature Of the WIVOnt, the compound of formula. X isconverted to the correspond-
preferably at about the reflux temperature. ing; phonylb.cronic acidin a manner analogous to the con 

[00461 The procedure of Scheme I can also.be used to version of compounds of the formula V into those of the . 
make. compounds..of theformula I wherein R’ and R2 -are formula VI in Sche 1. The iesulting phenylboronic acid me 
other than as specified above and depictedin the scheme. I 

me derivative is referred to in.Sche 3 as compound VIA. 
Similarly, as shown in Scheme 3, compounds of the formula ThLs can -be accor aplished by wSin a compound of the 

formula 
.9 1 wherein R’ and R’ are both methyl and are both at an ortho 

position relative to the pyridine ring, may be prepared by 
converting the compound offormula Xl,:as shown in 
Scheme 3,.into the corresponding phenylboronic acid 
derivativo.desipated as compound VIB, in a matter analo 

. 
formula V into Hr sous to the conversion of cona pounds, of 

those of the formula V1 in Scheme. I. lbe compounds of 
formulas VIA and VD3 can then be transformed into the 
desired corresponding compounds of the formula I using 

R2 procedures analogous to those shown in Scheme 1, 

[0052]. Scheine 4 exemplifies methods of preparing com-

f00471 as thestarting material and then carrying but the 
Pounds of the formula I wherem’.G is NR3W and NR:’R4 
forms an N.methylpyrrolin-2.yl ring, Compounds of the 

series of reactions,-as described above,, that are represented formula I wherein G is Wk4 and. NR 3R4 forms other 
in Scheme, 1 reactions 1V›,V�V1�Vl1�VU1 1X-1A. nitrogen containing rings can be prepared in an analogous 

[00481 Scheme 2. illustrates a method for preparing com-
pounds of the formula.. I wherein G is hydrogen into the 

fashion. Referring to Scheme 4, the compound of formula 
ID is allowed to react with 3-methaiielmaVon, 11q To 1 

corresponding compounds of. formula’l Wherein G is other.., t b lme-l-carboxy4c avid Wri 
Omvou ormi� 

dine I bo li, acid b o orm t e compound 
--hu-SIM-6-M-7-2111 

.1 
than.hydrogen. OFIGh gen protectii rogen protorting groups such a 

t ro 

-Q�O)OCH?Cj and COOR (whoreha R is benzyl, pbe. 
.[0049]. Referring to Scheme 214 compound of the formula nyl, t-bixtyl or a similar group) can be used to protect the 
IA can be converted into the corresponding compound of pyrrolidino. nitrogen. ?Alw, the niesylato leaving group can 
formula IC by reacting it with the compound of the f6rmula be replaced w.M another appropriate leaving group. Prefer-



!Wted, StatesTate nt, I 
t4? 

*itb,Selec 

(751 - xventor*.- JU Nakw* Awm FUk4 
-Hdg* HWM Scub, ry A 

Wakso 1woUA- T*dwW A4u4 aR of. 
Kyoto, Jai= Maier b 

73 Assiptit WAU6 Phu"A"Utw Cb? U41 1571 
okyo, al= 

[211 Appl. -102JO6, 

-filed Nov., S, IM, 
110j 11 

-Nov? 9, 199T . .. . . ......... . .1-321067 

I 
1521 UA-a. $14/314; 546/156 
[591, VeWd$? ....... 50/1*514/314 

wbereit 9 

FORMGN PATENT DOCUMENTS---.’ is a hydro 

Proteafts 07IM" ’7/IW Butopem Pat- Off. 
moI6 s/1989 European at. q4oalky? 03? _3/tM 

Europeav Flat. or, 
mom or ?f 

"5116 4/1991 Japan may be# 
iC -1 alkyl 

iE ’SIJCAMONS-- an’R PL ’Aylwe 

c=cal Abstraet, vol. 1,11 1999,,AN153844p? -7 -30,’ IL 
-Niswuni yasukaw"evial 

- 
Ifteparatim hydr"ft 

mboxylates Anal ogs As AuftacterieW. Str Of 0 c 
journal of, edw hW Chcv?,-’vO. 35 N Apr.- Pbarmact 
1"24P? 1?91-1398i C. $.-?C’Oopa’ et al., -Preparation-
and In Vi*O WO h vivo ?w or lcmnlolclm 

+ 

USdO527&*IA 

Wea Number: A2761041 
JIM 4’,IM )aft Of Patenf. 

ot Activ#y Against Gram-Positive Organ? 

, 
III&Mcr 

’TjV&’dVj Of the jorMda-

R2 

jM0 

N 

i a hydrogen atomor, a C.1-s a" group? Rl 
:a atom, a Cl.,s 4ftl Woup or a.,carboxyl.-

Fo* P-2 is a by0ow atom. a hgosen 
roxyl Zroup or az -amWO Iroup, R3 is A C3-7 
potip, k4 is a hydrogen Atoras, i-bAlosen 
,1.4 a&oxy groupi-owb-of and & wbich 
sme or WereW, is a bydrogm atom ore 
-oW, or-Rj and’R6 to&lv?r rqrtsot a 01-4 
wp whith forms together with the acUacent 
a a C-?.s ring, prohdtd tW wbez ’R2 is a =U,R4iSa?Ct.talkoXYSTOUIP,MJS_Rnintt_?"_ 

1, =d-n is?,aA integer of ftom I to 3; or its 

12 CWm,:No Drxvftgs 

r 

? 



5o276,041 
9 10 

mmso-do or doutrated chloroform (=3) solution, Melting point: 217*-220" C. (Decomposed). 
and tbt 8 value was shown by ppm. The MS spectrum MS(M/Z): 114(M+), 97(M+.OH), 85. 
was measured by a spectrometer of QP1000EX Model JH-NMR S(DMSO-Q-, 2.46-2.52(2Rx 

?Shimadz%i)- The melting point was measured by a flne 169-2-73(2Hrn? 3.08-3.20(01,M), 9.145(2H,S), 

melting point measuring apparatus (nmufW=ed by, 10-78(114,$). 

Yanagirnoto) without correction; 
KENCE 

I 
EXAMPLE 3, RE"A 

REFERENCE EXAMPLE I 4-mathoWiminopiperidine hydrochloride 

4-hydroxyinrinopiperidine trifluorowetate 
to 

The above identified compound can be prepared In 
accordance with thefollo . wing

 tom 
I 
u 

. 
W.. NCNH.HCI 

Mto 0-CN,10e Ho :N<]N�SW 1.59 g of the desi 

I 

red product was obtained as color. 

Ito powder in the same manner as in Reference Exm. 

pit 2 except that 0.8.4 S (10.0 mmol) of Oimethylhydrox-
:ylamine.bydrochloride was used. 

TFA 20 Melting po*t: 138*-140* C. 
MS(WZ)- 128(M+), 97(M+�OMe),  82, 68, 56, 

Ho 1H-NMR 8(CD03) .2.69-2-73(2H,m), 
2.92-2.97(2Hm), 3.28-3.35(41Lm), : 3.85(34s),-

15.5 S M.6 mmol) of N-Soc-4-p*ridone was re. 9.90(20,S). 

fluxed for One hour in methanol in the preMoe Of 7.0 9 25 REFERENCE EXAMPLE 4 
(100.8 mmol) of hydroxylamine hydrochloride and 14.1 

ml (100,8 nuxol) Of triethylamine. Then, methanol was 3-bydroxyin4nopyrrolidine trifluoroacetate 

distilled off, and the residue was thoroughly washed Ile above4dentified compound was prepared in 
with water in chloroform. The Worotom layer was accordance wittL the foUowiur formula& 
dried over anhydrous magnesium sughte.and.then con. 30. 

centrated under reduced pressure to give 10.6 g of N. 
Boc-4-bydroxAminopiperidlne.ss white powder. 

Melting point. 92*-91* C. N�Boc 
MSN/Z)- 114(M+�Bw), 97(�OH),  95, 69,56 

0 

IH-NMR S(CDC13): 1.48(9Ks), 2,32-2.37(2H,m) 35 0 

2.6a-2.64(2Kra), 3.50-3.$7(414,m). 
Then, 10.6 g (49.5 mmol) of the above N.Boc-4- JVA 

bydroxy1minopiperidine was gradually added into 60 NH 
ral of trifluoroacetic acid uhddr cooling with ice, and HO�NOC Ho�NOC 
the mixture was stirred at room temperature for 3 min-40 

utes. Trifluoroacetic acid was distilled off, and diethyl 
A solution of’S.76 ml of oxalyl chloride in 150 ml of 

ether was added to the residue to give 11.0 g of the 
methylene chloride was cooled to � 70’ C., and a saju-

desired product as colorless powdery crystals.. 
flon of 9.37 =1 of DMSO in 36 mll o ride 

Melting point. 187’-190* C. 
4S 

. and 
I 
a solution of 11.23 S 

MS(M/Z),. 114(M+), 97(M+--OH), 69, . 
ml of methylene chloride were sequentially added 

-NMR- 8(DMSO-d6): 2.44-2.48(2H,m), theretoi The mixture was stirred at �709 C. for is 
2.67-2.71(2Hm), 3.I2-3.23(4H,m),9.20(2H,$), 

minutes, and 41.8 ml of triethylamine was added’ 
thereto. T’he mixture was gradually heated to room 

REFERENCE EXAMPLE 2 So temperature, and then methylene chloride was distilled 
off. The obtamed precipitate was washed with diethyl 

4-hydroxyiminopiperidine hydrochloride ether, and the mother liquor was subjected to silica gel 
Ile column chromatography with a hexane-diethyl other-

type-developer. The eluate was dWWed under reduced 
-HC1 55 pressure, and the residue was refluxed for one hour in 

methanol together with 4.82 S ofbydroxylamine hydro-
N/_C chloride and 9.67 ml of triethylamine. Methanol was 

distilled off, and the precipitate was removed, The 
2.54 S (10.0 mmol) of 4-piperidone hydrochloride mother liquor was washed with water in chloroform. 

monohydrate, was refluxed for one hour in 30 ml of 6o The chloroform layer was dried over anhydrous mag-
methanol in the presence of 0.70 g (10.0 mraol) of by- nesium sulfate and then distilled under reduced pressure 
droxylainine hydrochloride and 0.82 g (104 mmol) of to give 9.23 8 of N-B.oc-3-hydroxyizWnopyrrolidine. 
sodium acetate. Then, methanol was distilled off. and Melting point- 116* C. 
the precipitate thereby formed was washed with isopro. MS(M/Z): 200(M+), 10, 127, 111, 100, 83, $7. 
panol, and the mother liquor was distilled under re. 65 1H.NMR 8(CDCl# 1.48(914,$), 
duced pressure. Viethyl ether was added to the residut? 3.60(2H), 4.14(2H,$), 8.69(IH,$) 

thereby obtained for crystallization to give 0.45 S of the Tban, 4.6 S 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 tetrahydrobwan to give, the title, compound in 38% 
yield-, 

(0158] JR(KBr, curl): 34M 2929, 2465, ISM, 1615, 
1520,1457. 

(0159] In NMR (CD30D) b2.13-2.26 (w, 4M, 3.64-3.95 
(m, 6M, 5.05-5.11 (m, Af? 6.59 (s. M, 7.49-7.76 (m, 5M, 
7.89 (d, J-7.9 Hz, IM, 8.02 (d, J-8.4 H7, IM, 8.09 (d, J-8.7 
Hz, 1H). 

[0160) MS We 347 OW). 

MAbanx 15. 

1-(2-FiWi&-l-yl-ethyl)-lH-bmzin?1-2-yhn-
ethy1)4H4xawtdazole Dihydror-hloridr-

(0161] 

[K62] 1WO general COUPfil procedure was applied using 
1-(2-chloroetbyl)-piperidine hydrochloride and sodium 
hydride in tetrahydrofim to give the title compound in 10% 
yield: 

[0163] -IR NMR (CDOD) 8L95-2.15 (n4 6H). 3,10-3,20 
(n4 2H), 3.50-3.80 (u4 *4, 5.10-5.20 (m, 2% 6.62 (bs, 
24 7.50-7.76 (n4 54 7.93 (d, J=8.0 H2; IM, 8.02 (c? 
J-8.4 HY, IM, 8.10 (d, 1-8A Hz, 111). 

(0164) MS mle 361 W). 

EXAMMM 16 

1-(2-Azepin-1-yl-ctbyQ-IH-bcnzimidazol-2-ylm-
ethyl)-M-benzotriazole DihydrOchloridc 

[0165] 

JuL 24, 2003 

sodium hy&We in tetrablydrofinw to 00 the tide com-
pound m 279o’ *U, 

JOIL67] MOM, cafl)- 3430. 29M, 2472, 1727, 1455, 
1362. 

[01"], 1H NMR (CD30D) 81A2 (W4 4H), 2.04 (bs, 4H), 
3.4".44 (m, 2H), 3.56-3.74 (in, 4M, 5.18-5-23 (m, 2H), 
6.67 (s, 21-1). 7.52-7.77 (m, 51P, 8.00 (d, J=8-4 H7, 11-1), &04 
(d, J?8.4 fh? IM, 8.11 (d, J-8.4 Hz, IM. 

(0169] MS ro/a 375 (A4H’). 

(0170] And. Caled. for C2M2,;N,.2HCI.H20- C, 56.16; 
F4 7.73; N, 13.10 Foun& C? 56.28; H, 6.86; N, 13-27. 

EY-OHILE 17 

(S)-l-EI-Methyl-2-pytTolidin-2-yl-mothyl]-IH-botiz-
iwjdazo1-2,yhwthyl?IH-benzdaimJc Dihydro-

chloride 
[0171] 

1 
(0172] The required 1131 ? Z i il i 
fidine h was prepared according to the proce-

reported by S. D. Kimball et aL J. M&L ChwL 1992, 
35, 7W793. IW gCul coupling procedure was applied 
using sodium hydride as a base in NN-dimethyfformamide 
to give the We compound as a dihydrochloride salt (176/a 
yiew): 
(0173] 1H NMR (CI),OD) 82.OD-2-V (m, 4M, 329 (s, 
3M, 3.56-3.90 (m, 210,4.20-4.30 (m, 14 5.10 (dd, 1=9.3, 
15.1 IM, 530 (dd, J=5.7, 15.1 Hz, 14 6.76 (bs, 214), 
7.52,737 (m, Mill), 801-8.13 (m, 2H). 

[0174] MS ni 347 W). 

EXAWLE 18 

(R)-l-Cl-Mothyl-2-pyrmlidia-2-yl-methyl?IH-benz-
imidazol-2-ylmdhyllIH-benzutriamle 

[01751 

(01661 The generild couphng procedure was applied umg [01761 TU required starting material Ot)-2,(chlorom-
2-*x=cthyleueunmo)Uhy1 chloride hydrochloride and. ethyl)-l-methylpyrrolidwo hydrochloride was prepared 
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SolventB: 10% H20 / 90% MeOH / 0. 196’ Trifluoroaceiie Acid 

Compoiunds pudfied by Wepartfive Hn.0 were dRuted in MeOH (1.2 mL) 

and purified using the following methods on a Shimadzu LC-IOA autoxnaWd 

preparafive PPLC system or on a Shimadzu. LC-8A automated preparative BIPLC 

system with deteGW (SPD-10AV UV-VIS) wavelength and solvent systerns (A and 

B) the same as above. 

WIVIMM. =W, 0 1 -- 0 , I I 

Purification Method: Initial gra&ent (40% B. 60 A) rmp to final gradient 

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

Solvent A. 

15 

Solvent B: 

Column: 

20 Detector Wavelength: 

Ell 

10% MeOH 1900k H20 / 0. 1% Trifluoroacetic Acid 

10% H20 / 90% MbOH / 0. 1% Trinuoroacetic Acid 

YMC C18 S5 20xIOO mm. column 

’Intermediate I 
MethanesWoxdc add I 

C? 

OH 

Ph 

1-SWqI-pWr*HdIn-"I 

220 

0 

O�S�CH3  

Ph 

MethanawRonle add i-beM?-mVoUdhW"nwVV Wer 
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(M ABSTRACT 

Pyrimidinow, oxamfidinone, and (41kyl)wryl derivatives, 
their synthesis, and their use as alpha la adrencroc receptor 
antagonists arc disclosed. One application of thew com-
pounds is in the treatment of benign prostatic hyperplwja, 
Them compounds are selective in their ability to relax 
smooth muscle fissue enriched in the alpha la receptor 

a Mur’.L LU LU ??" "1% 
hyperplasia, by pernnuing Im hindered unne flow Another 
Utility Of dO iOStant compounds ? provk1ed by combination 
with a inhibitory compound, such 
that bo f from the offfiects of benign 
prostatic byperlilma. are achieved, Among the disclosed 
derivatives are piperldinyl aminoalkylpiperidiuyl 
pyrimidinones, iocluding those of formula-

wbmvia 0 in 

R12 

M 

or 

R-1 is selected from unsubstituted, ranno- or poly-
substituted phenyl, wherein the substituents an the 
pbenyl are independently selected from halogen, CF3, 
cyano, ni", NR7COR19 NR7CON(R,’9)4, 
NR7SOZR-1", NR SO2X(R1%, ORA, (012)0-4CO211 
(C1W0,CON(R’), or C1?4 alkyh or unsubstitated, 
Mono- or poly-substituted pyridyl, pyrazinyl, tbionyl, 
thiazolyl, furanyl, quinawlinyl. or naphthyl wherein the, 
substituents on the pyridyl, pyrazinyl, thienyl, 
thwolyl, hranyl, qwnazolW or naphthyl are inde-
pendently selected from CF3, cyaw, nhx% amino, 

7 
(CH2)"COA 

. 
ft)DJCON0021 (CH2)0-4S02N 

(RX. (CHJ"SO2R , phenyl, OR6. halogen, C:,-4 

al3ky, or CS-8 cycloaliql; 
to and p are each integers from zero to two, whewin tho 
sum m+p-2, n and o am each integers how zero to two, 
wherein the sum n+o-,2, q is an integpr of frow wo to 
Mwx,?provided that when q is wro. W’ is hydrogen; s 
is an integer of from zero to four, and 

3 4 12 I., G, J, 1, M, W, X R2 
’ 
R 

’ 
R Its, 11.6, R7, R!, W-, R 

R13P R 14 , W5, R", R" ayr;a i?- am defined herein. 
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Awl. Caled for C"H34N40.t. 0.05 CUCI.,40-60 HO: 
C-74.01, 5-7.54, N-11.89. Found:’ C44.06, H-a751, 
N-11.57. MS (FAH) 4:55 (WI) 
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EXAWLE I$ 

N-1-Benzy1-3-aAdomethyl. pyrrolidine (27) 
..A solution of 26 (1.26 g, 3.64 mmol) and sodium azide 

(0.474 g, 7.29 mmol) in 100 ml of DMF was heated to 7W 
C. for 24 hours. After cooling to room temperature the 
"Vent was removed in vacuo and the residue partitioned 

N-1-B*nzyl-j›hLd between chloroform and water.’ne organics were drieA over 
MgSO4, filtered and the solvent rMoved in vacuo to afford 

a of Methyl I-benz 1-5-oxo-3- 20 the -9 -S -0 _Iu. -ti 0 y , azide. 
pyrmfidinecatboxylate (24) (10.0 g, 42.8 mmol) in 175 nd - M" (CDC13, 406 MRz) 7.,34-7.72 (m, 511), 
of dichloromethanz was added dropwim to a cooled solution IW359 (d, 24 3.28--3.26 (m, N4, 2.70-2.66 (m, 110, 
of 1.5 M DEBAL-H (143 n 214 mmol) at -79’ C. After 2.57-2-54 Q, IH), 2.44-238 (m, W), 2.31-2.27 (m, IM, 
stiffing at room temperature for 48 hours the solution was 2,04-1.98 (mv IM, 1.51-1.45 (m. IM. 
-1-13 nO 0- -A A.I.A 19 -T The 25 

LU 

solution was added 250 raLsaturated. apeous Rocbe.No salts. EXANIPLE 19 

dried over MgSO,,, fittered and the solvents removed in Na2 
vacuo to give the crude alcohol. T& crude product was 

30 
purified by - chromatography on silica gel (7% McOW 

to afford tbc tide COmPOunCL 
1H NMR (CDCI,, 400 MHz) 7.33-7.24 (m, 5R), 

3.70-3.66 (m, IM, 359-3.48 (m, 4H), 2Wi-2_80 (w. 114), 
2.66-2.63. (d, IH), 2.51-2.47 Q, IM, 2.34-2-28 (in, 2M, 35 
2.05-4.96 (m, IM, 1.75-4-67 (En, 1M. 

)EXAMPLE 17 N-I-Benzyl-3-aminomethyl pyrrohd= (28) 
An A solution of 27 (0.71 g, 3.2 mmol), triphertylphospixine 

(1.7 g, 6.5 mmaA TDF (50 ML), and water (5 ML) was 
beaW to reflux for 24 hours, After cooling to room tem-
perature the solvent was removed in vacuo and the residue 
purified by cbromatography on silica gel (90:9-1 

41 
. CHC]6.McOH:NHOH) to afford the amine. 

: -IR NMR (COCI, 400. MHz) 7.331-7.22 (m, 5H), 
3.60-3-58 (d, 2E), 2.76-2-72 (94 IM 2.60-2-58 (ro, 3H), 
2-52-2.47 (in, 14 224-2.17 (ru, 24 2.00-1-95 (ro, IM 
1.48-1.42 (;n, IH), 1.12 (br s, 211). 

EXAMPU 20 

ToluencA-suffonic. acid 1-benqI-pyroolidin-3-methyl ester CN 

(26) 

To a cooled (0* C.) solution of 25 (1.0 g, 5.2 mmol) in 1 00 Ss 
ml of cWoroform was added par&-toluenesuMnic anbydride 
(2-5 g, 7S mmol), and tritthylamine (2.1 ml, 15 mmol). IU 
resulting solution was stirred at room temperature for 24 NEC

 houm The soluWn was subsequently washed wfth watm 
dried over Mg$O,, filtered, and to solvent removed M 60 
vacuo.fhe crude material was purified by chromatography 
on silica gel to afford the dowed product. Compound (29) 

.’H NMR (CDCI,, 400 MHz) 7.78-7.76 (d, 210, lie tide compound wasprepared fim 28 and 3 using the 
7.33-7.23 (m, 71-1), 3.94-3.92 (m, 21P, 3-53. (s, 2H), 65 procedure described for ft preparation of 4. 
2.59-2.43 (m, 6K 227-2.24 (m, IH), 1.97-1.88 (m, nO, 1H NMR.(CDCI,,,, 400 MHz) 7.54-7-52 (d. 111). 
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SUM 
Di-t-butyldicarbonate (21 g, 96 mmol) was added to a 

mixture of 3-hyroxypiperidine hydrochloride (12 g, 87 mmob and 

triethylamine (24.5 ml, 176 mmob in methylene cNoride (500 ml) at OOG 

.5 After stirring for 2 h, the reaction mixture was washed well with water 

and dried (MgSO4). Concentration gave the title Compound. IH NMR 

(CDC13) d 1.46 (s, 9 H),, 1.60-1.89 (m, 4 H), 3.04-3.16 (m, 2 H), 3.52 (br a, I 

H), 3.73 (m, 2 H). 

(996 mg, 6.72 mmol) was added 

to a mixture of 3-hydroxy-N-t-butoxycarbonylpiperidine (959 mg, 436 

mmob and triethylamine (0.86 ml, 6.19 mmob in methylene chloride (30 

ml) at OOC. After stirring for 1 h, the reaction mixture was washed with 

15 staurated NaHCO3 and dried (Na2SO4). Concentration gave the title 

compound. IH NMR (CDC13) d 1.46 (s, 9 H), 1.77-2.17 (m, 4 H), 3.06 (s, 3 

H), 3.14-3.49 (m, 2 H), 3.62 (m, 2 H), 4.72 (br s, I H). 

2D Uthium. azide (1,35 & 27.6 mmol) was added to a solution of 
3-methanesulfonyloxy-N-t,butoxycarbonylpiperidine (1.54 g, 5.51 mmol) 

in DMF (20 mb and the resulting mix? heated at 60T for 48 h. 

Removal of the solvent in vacuo and chromatographic purification (3:1 

hexane / ethyl acetate) o f the residue afforded the title compound. IH 
25 NNR (CDC13) d 1.46 (s,. 9 H), 1.75 (m, 2 H), 1.96 (m, 2 H), 3.13 (br s, I H), 

3.46 (m, 2 H), 3.57 (m, 2 H). 

f9ft A 3--AminaaU:hutmws&&=AWngddin I 
A solution of 3-azido-N-t-butoxycarbonylpiperidine ? (850 mg) 

30 in ethyl acetate (60 ml) was hydrogenated in the presence of 10 Pd/10 

=4e (550 mg) at atmospheric pressure for 2.5 h. The reaction i was 
then filtered through Celite and the filtrate concentrated in vac" to give 
the title compound. 1H NMR (CDC13) d 1.46 (is, 9 H), 1.66-2.05 (m, 4 IEI), 

35 
2.57 Or s, I H), 2.78 (m, 4 H), 3.80 (br d, 2 H). 

I 
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-continued 

R" 

N 
I 
RG 

where R2 and R, have the meanings given above and R, lts 
and R,, air, each hydrogen or lowcr›a&yI_ 
As indicated by the reaction sequence, this method affords 

a means of preparing conipountis of Famiula 11 where Hiet 
is 2-motphWinyl with a lower-alkyl group in cither or both 
of the 3- and 6-positions. 
A method for the preparation of compounds of Formula 11 

where Bet is 2,morpholinyl with a lowor-allryl group in 
either or both of the 3- and 5-positimis involves reaction of 
a 2-R,.---R4-1-(3-R.5-2,3-epoxy-l-propyl)-IH-indole pro-
pared as described above with a 2-(N-RJ?2-Rs-
ethatiolaminc and reaction of. dw mnhft 242--Re 
substituted-I 

" 
12-hydroxy-3-[N-(2-hydroxy-l-Rs-

othylamino)-3-Rs-3-N-R.Ipropyll-IH-indole with a 
di-lower-alkyl azodicarboxylate in the presence of triph-
onylphosphine or a tri-lower-alkylphosphina to produce. the 
desiretl product of Formula H. Tbr. cycliz:ation reaction is 
carried out in an organic solvent inert under the con6tions 
of the reaction, for example MDC? EDC or M and is 
usually exothermic and requires cooling with an extemal ice 
bath. no method is illustrated by the reaction sequence: 

14 

R4<"CO_R3
 + 

R2 v 

Vr 

10 where R2, R,, R4, Alk Net and n haw the wcaniriP given 
above for Formula L and V is halogen or toluenesulfony-
IOXY (tosyloxy). 
Under the conditions of the above-descri6ed reaction, the 

halo or tosyloxy (Alk).-N-hotorocycle somedines undergoes 

15 rearrangerrient resulting in either ring expansion or ring 

contraction of the heterocyclic ring. In such case% the 
product isolated way consist entirely of the rearranged 

product or a mixture of the latter and the expected unrear-
ran P 

2,o by conventional cation procedures such as onal 
qtAllization or ma have 

found that umsme of _= h the 

alkylating t In the formation 0 nds 

Where the P4cndjl3ylMdhyl group uMergom ring expan-

25 sion to dw. 1-methyl-3-azopinyl group. On the other hand, in 
our experience, un of either 1›mcthyI-3-tcWloxypiperidI= 

or I-ethyl-3-chlotopiperidine as - the alkylating; agents 
produces, as the principal products, the compounds where 
the piperidine ring has undergone ring contraction to the 

30 I-methyl-2-pyrrolidinylmetbyl and the I-othyl-2-
pyriolidinylviethyl grou^ respectively. 

. Another method for "aring the final products of For-

mula I comprises reacting a 2-R,_R,,-substiftdcd-3-R3-
arylcarbonyl-l-lower-alkylwffonyl- or 1-mylsObsyl-111-
indole of Formula VII with a hydroxy-(Alk).-N-hcterocycle 

R4 

R? 

+ ODCH2CMMR6 

its 

P4 <- 344 

R2 

R OH 

t 
RS 

R6 R6 

where R, %, R4, R5 and & have the meanings given above. 

Another approach to the preparation of the final products 
of Formula I comprises =action of a 2-P-,�Resubstituted-
3-ary1cathanylindale of Formula VI with an appropriate 

C-att&chcd-PV-(Alk)J-N-hctcrocydc of Formula V using 

the sme conditions described above for the first descalvd 

method for preparation of the compounds of Formula ILne 

60 of FornuilaVIR in the presence of a Strong base, for eXaMple 

sodium or potassium hydride or potassium or cesium car-
bonate in an anhydrous?, organic solvent inert under the 
conditions of the reaction, for example toluene, dioxane, 

65 acetonitn1e, TBF, DW or DMSO, at temperatures from 
ambient up to the boiling point of the solvent, in accordance 



Won MMORWROV w a " Uopmumgui oluMomou pwnpai oi pm oq um punoctwoo " -uoqT -AjWOW Ina ascamp ol ppe tq 
.Kododq Avmp qgtq;WLM M SFMI jamn 1()q:l PUB SJOA01 V.=kffU3 imi oi pom aq osp uto ptmodazo* oU Aw.qo 

jo/pue smapip H ad4i appm joj 

?WOJWOEP mm a vim sum 

=utpuodia anw pum spiloft 

X�Z* 

Rupeumq jo ajqv&* st qaqq,% IT k14 
tx 

A 
Ri (1) iqnuuoj jo ispoSu undam 

O!Rwuwp 110 m Somw UouUmm 
luagaid QqL. -PWWW (a) 

OWWO " SW)O OUR "&& f1majo *AU 
-Utbqawm&uv,d*.Nww"qvpwwp4ouoswAranv 
-p.mg. aW oi j;1?’=oyvpwqqv jaqjo pw xWw -wmaj-o4v jod 

SWXNPUMW 
fO AVOW P POA3 OW 1(i payqjqndej aq oi pup m 

podau yawas pummwpj; qo& 

*P"Mqod 

*(D1 Im INS I’m vq 41m AAD No Ivo ’YO 10 Do 
?D If a lag) lama ldvo IOU Iffs lid ?m in Im lu 
11I 6dD’ffD’&j’H’Sa jaaa Xa Togig’xv) iuo:pd 
undomEl ?OU Ifj, If fflVK’2X’OX’Ag 4zv Uv) wmad 

(mummH %MZ ’On ‘Z1’2N’1S(W ?ZK’tM’S1’HX 
11AW 1m) Maud oaav :Omou%w) am Fwaism W 

Az 
,vz Ifu 4m In Im on Va %L U Idl VU a Is 
is is log ?Rs VS fix ad U I’m I’m ON ?m ?xm 
IAAK INK15m low an lvw ’Al Ina 1111 IS-1 lin ?n 
?jj 1,AX III 14X If)X 19N I& ISI IM 4U I(H InR ?dn IWD 

wo voaD ’go w’sa 4aHoH,4za,waxa %a %o 

Ifiv xv jqv "IV IDV lav:ovwqm) ams PMOSM (rg) 

SL%KODV DIDWRNHWV EMU --44L (W) 

RUNUMH 61M ’96 as=W -WUO%H 
11aam(fl eau lmxuouos *(Sfl). CV19t, m ’Pom 
UOWJ UWJ WOW) 109C’fSf1WjjJ Wr "VaU JJVS 
’(WO ImquW11 61YWE6 MMS XMMH’Iaaaal viva 

61safflrd pvqaw Vmm 130"v" (m) L40917 Ni 
’aU?WAM umWV ZEWWWW tPuAl V"q8DV 
"MVrWMVX,(SW W(,-Ot M Isqodmgml %*u 

2r -(Ro) kaqwn 6iva 1:6 camns mmgn lfgct/Ral 
WIMAR 44W 97 40,0 w"ddV/LWWAGj 

van Its"womq W) 110-

m 
Mgt M Iffodmiqpq uowgo 

mwdan Xffn [SWfU MNjnoa My )LTM 

rn :(Sn 9bora amy pamftop 11v vO suwnddv (rk) 

Sa (toomm tooz "m Ez g86%6ZM9 
911 (WWO1761) O= nqMOO 61 V1911vm 
Sn (owiffmomAmf ET M41VO9 

.VM 4AOMA (of) 

qUINUR mftaftwl B*cmnd (qz) 

4SOUR :dnswi Zulus (SO 

I" mgv m,U1mbmffmjmuQD mmdwoCm 
,.(upAmoo PuR Anri qa 1-tv in % lijaqp quaV (ti,) (IODrLfY60) 1OOZ AR 6 :48Q NWA FOODURAM .9, ,koA 

-(sn) viz9v MKo&,Emwq vm%Uc% paotArj*3 
61591tiom" umivamagamodVtoompeamal (TO 

gov ’(Smw ppuy 104or %amm IS11) La9t, m 
’sqodmmqml "anWAV tpMff 5tog !jSWfjj 08M VU (00.1EZ’00:EDE’Z1/RW 

a=) (00TIZWEEC tl/6CW aUD) # "RE M19V 
[a(Wg(fl 2mxA% 113MUS *(SID ogzgt, m Isuodow IIZULTV 311/6(w VfLovzi/9W te/cliz ZT/clivIfflot, 
.pq %mta qWL watA goLl [SnNW vempo" lom Z116"aw 

TV 9LZ90/ZO OAt (zwriwn) zooz "ignuor vz 
J"max 00pamod poomwom alga uowonqna moommiq (a) 

UMME[ polopaumul 

wptquvSJO SPOdW 1vftT-MM1U1 PPOAk (61) 

u-u ALvm moamama mmyj mu =am comau mojmnadv wmouvxvmm (a) 

IAJ 


