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Superintendericia de Industria y Comercio  

Ministerlo de Qornercie, Desarrollo Industria y Turismo 

Ł E. S. D. 

Ref.: Expediente No. 04.120.497 

. 
Solicitud de Patente PCT entrada fase nacional para: DERIVADOS DE N-((3-OXO-

2,3.DJH(DRO-IH-JSOINDOL-1-IL)ACETIL)GUANIDINA EN CALIDAD DE 

INHIBIDORES DE NHE-1 PARA EL TRATAMIENTO DE INEARTO V LA ANGINA 

DEPECHO ’Ł 
Ł Solicitante: SANOFI-AVENTIS DEUTSCHLAND GMBH 

Ł 
RESPUESTAA EXAMEN DEFONDQ 

LUIS PATI1JO LEIVA, mayor de edad, identificado y domicillado como aparece al pie de 

ml firma, en atención a su oficio No. 3172 notificado el 29 de febrero de 2008, para el cual Ł 

solicite una prórroga el dia 28 de mayo de 2008, atentamente me permito dar repuesta al 

mismo de la siguiente manera: 

Claridad de las reivindicaciones y unidad de invenciOn 

Ese despacho considers que ci capItulo reivindicatorlo so presents do forma muy amp/ia 

puesto quo so hace referenda a tOrminos do categorlas funcionales y qulmicas quo no 

permiten determiner con precisiOn al contenido y alcance do la invenciOn. AdemÆs, 

con cluye quo ía  invenciOn no tierie unidad de invcnciOn. 

Ł Con el objeto de superar las objeciones por claridad, presento Un riuevo pliego 

reivindicatorlo en el cual el compuesto de la reivindicación 1 se ha ilmitado a los 

sustituyentes definidos en la anterior reivindicaciOri 3. Adicionalmente, para RI o R2 Se 

incluye el sustituyente S02R7 en done R7 es aiquilo de 1, 2, 3 0 4 Ætornos de carborio. 
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Los compuestos de formula I asi definidos, estÆn enteramente sustentados por los 
ejemplos I a 56b de la solicitud. 

Por otro tado, so han eliminado algunos compuestos de las anteriores reivindicaciones 4 y 
5, los cuales no estàn cubiertos por la nueva reivindicación 1 

En conclusiOn, el nuevo pliego reivindicatorlo tat y como se modiflcó at cumple con el 
requisito de claridad y concisiOn estipulado por el articulo 30 do la DecisiOn 486 y con el 
requisito de unidad de invenciôn  del artIculo 25 de dicha Decision, puesto que para el 
compuesto reivinclicado se define una lista limitada de posibles sustituyentes. 

Reivindicaciones relativas a un uso 

Las objeciones sobre reivindicaciones de uso so deben tener por superadas toda vez que 
las reivindicaciones 7 y 103 18 se han elimiriado del pliego reivindicatorio. 

Refvindicaciones de proceso 

En atenciOn at requerimiento de ese Despacho, en las nuevas reivindicaciones 7 a 10 se 
han incluido las condiciones de proceso riecesarias para lievar a cabo las reacciones de 
cada etapa, las cuales estªn  debidamente soportadas por La clescripciOn. 

Cumplido asi con los dispuesto, solicito que se reafice el examen de patentabilidad a La 
presente invención toda vez que se han superado las objeciones hechas a Ia claridad de 
la solicitud, de tat manera que es posible compararla y diferenciarla del estadô de la 
tØcnica para verificar los requisitos de patentabilidad y, a su vez, es posible determinar sin 
ambiguedad el alcance de La invención. 

Anexos 

Nuevo capItulo reMndicatorio 
Formulario do modificaciones 
Recibo correspondiente 
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1 ESaClo reservado iara el adtleslvo de radicaciOn Inclustria y Comercio 
SUPE RI N T E N 0 E N C I A 

FORMULARIO ON= DE CORRECCIONES V MODIIICACIONES 

(j SOLICITUD DE: 

JJCorrecciOn do Errror Material ModificaciOn a una solicitud 

Nombre: SANOFI-AVENTIS DEUTSCHLAND IDENTIFICACION 
GMBH 

DirecQión: BrUningtrasse 50 CC. NIT U 
Frankfurt am main 
Ale in an i a 

Darn icillo: Frankfurt am main CE. U Otro [J 
Ale in a ni a 

Lugar 

de Constitución: Aleniania Coal 

TelOfono: Fax: NOtnoro 
E-mail: 

Nombre: LUIS PATIO LEYVA IDENT1FICACIŒN 
REPRE8ENTANT 
0 APODERADO Dirección: Calle 94A # 7A-09 C.G. fj NIT 0 

TelØfono: 610 74 20 Fax: 610 7480 G.E. 0 Otro El 
E-mail: jçasteIIanosycocorn Cual 

NCimero 2.930.616 TPA 2698 

c 

NUrnero de Expediente: 

04.120.497 

DescripciOn de la correcciOn o modificación solicitada: 

Pesento nuevo capitulo rcivindicatorio sobre el coal solicito se realice el examen de patentabilidad 

Ub Comprobante do pago No. Q_ 5138 Fecha Cn /OI ILoo 

Anexos: 

rVIComprobante de pago de la tsa. 
[]Poderes si fuere el caso, junto con la sustitucón de Los mismos a ml favor. 
DDocumento qua acredita la existencla y representaciOn legal de las partes, cuando scan personas jtwithcas 
DNuo capitulo reivindicatorio ç%\ 

NOMBRE LUIS PATINO LEIVA __AJ, I 

CC 2930.616 de Bogota TPA 2698 CSJ 

Insfrucclłnes  para el ditigenciamierito del presente formulario, ver reverso de esta pagina - LPL/c2oi6o 

k 
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N-[(6-cloro-3-oxo-2-(3, 3, 3-trifluoropropil)-2, 3-dihidro.i H-isoiridol-1-it) acetilj- guanidina, 
N- [ (5-cloro-3-oxo-2- (4, 4, 4-trifluorobutil)-2, 3-dihklro-1 H-isoindol-1-il) acetUj guanidina, 
N-[(6-cloro-3-oxo-2-(4, 4, 4-trifluorobutil)-2, 3-dihidro-1 H-isoindol-1-iI) actiIj uaridina, 
N- 1(5, 6-dicloro-2-isobutil-3-oxo-2, 3-dihidro- I H-isoindol-I-i1) acetil] guanidina, 

Ł N- [ (7-fluoro-2-isobutil-3-oxo-2, 3-dihidro-I H-isoindo!-1 -Il) acetilj guanidina,. 
N- [(4, 7-difluoro-2-isobutil-3-oxo-2, 3-dihidro-I H-isoindo-I-ii) acetlij guanidina, 

Ł N- [(5-bromo-2-isobutil-3-oxo-2, 3-dihidro-I K-isoindoi-I-11) acetil] guanidina, 
Ł N-[(6-bromo-2-isobutit-3-oxo-2, 3-dihidro-1 H-isoindol-1 -ii) acetil] guanidina, 

N-[(2-isobutit-3-oxo-5-trifluorometil-2, 3-dihidro-I H-isoindol-1 -ii) acetill guanidina,. 
N-[(2-isobutil-3-oxo-6-thfluorometil-.2,3-dihidro-1 H-isoindol-i -ll)acetil] guanidina, 

Ł N-[(2-cicloprQpilmetit-3-oxo-5-trifluorometU-2, 3-dihidro-I 1-isoindol-1 -ii) acetil]- guanidina, 
Ł N-[(2-ciclopropilmetil-3-oxo-6-trifluorometil-2,3-dihidro-1 H-isoindol-1 -iI)acetil]- guanidina, 

Ł N- [ (3-oxo-2- (2, 2, 2-trifluoroetil)-6-trifluorometU-2, 3-dihidro-I H-soindo-14I) acetil]-
Ł guanidina, 

N- [ (3-oxo-2- (2, 2, 2-trifluoro-etiI)-5-trifluorometfl-2, 3-dihidro-I H-isoindot-1-iL)- acetil]-
guanidina, 
N- [ (3-oxo-5-trifluorometll-2- (3, 3, 3-trifluoropropil)-2, 3-dihidro-1 H-isoindol-141) acetil]- Ł 

Ł guanidina, 

Ł N- [ (3-oxo-64rifluorometil-2- (3, 3, 3-trifluoropropil)-2, 3-dihidro-I 1-1-isoindol-1-i1) acetit]-
guanidina, 
N- [ (3-oxo-2- (4, 4, 4-trifiuorobutii)-5-trifluorometil-2, 3-dihidro-1 H-isoindol-1-0) acetil]-

Ł guanidina, 
N- I (3-oxo-2- (4, 4, 44rifluorobutil)-6-trifluorometil-2, 3-dihidro-I H.isoindol-I-il) acetit]-

Ł . . . guanidina, Ł - 
N- {2- 16-Metanosuffonhl-3-oxo-2- (2, 2, 2-trffluciro-etU)-2, 3-dihidro-1 K-isoindol-141- acet1I}-
guanidina, Ł -. . 

Ł 
N- [2- (2-olciQpropilmetil-6-rnetanesulfonhl-3-oxo-2, 3-clihidro-I H-isłindol-141)-  acØtil]-

Ł . . . . guarüdiniurn, Ł . . - - 
Ł . Ł N- {Ł [6, 6-difluoro-3-oxo-2- (3, 3, 3-trifluoro-propil)-2, 3-dihidro-I H-isolndol-14lJ7acetiI}-

guanidina, 
- NJ- {2- [5, 8-dicloro-3-oxo-2- (3, 3, 3-trifluoro-propH)-2, 3-diI’idro-1 H-isOindoI-141]-àcetil}-

Ł . Ł guanidina, Ł - 
Ł N- [2- (5, 6-dicloro-2-ciclopropilmetil-3-oxo-2, 3-dihidro-1 H-isoindol-1-i1)-acetll]- guatildina, 

NJ- [2- (5, 6-dicloro-2-ciclopropil-3-oxo-2, 3-dihidro-1 H-isoindol-i-ii)-acetil}-guanidirta, 
N- {2- [5, 6-dicloro-3-oxo-2- (2, 2, 2-triftuoro-etil)-2,3-dihidro-I H-isoindoI-t-i1]- aceti(}-

guanidina, 
N- 12- [5, 6-difluoro-3-oxo-2- (2, 2, 2-trffluoro-etil)-2, 3-ditiidro-1 H-isoinctol-1 -il]-acetj}-

guanidina 
y mezclas raomias, enantiomeros y diastereoisómeros de los mismos y sus mezclas, 
sus tautómeros y sus sales farmace(iticamente aceptables. . . 



4. Un compuesto de acuerdo con la reivindicaciôn  1, caracterizado porque se selecciona 
de: 
(R)- N42-[6-Metanosulfonhl-3-oxo-2-(2, 2, 2-trifluoro-etil)-2,3-dihidro-IH-isoindol-1- U]-
acetU}-guanidina, 
(S)- N42-16-Metanosulfonhl-3-oxo-2-(2, 2, 2-trifluoro-etiI)-2, 3-dihidro-1 H-isoindol-1 - ill-

acetllj-guanidina, 
(R)- N-[2-(2-ciclopropi(emtU-3-oxo-6-trifluorometil-2,3-dihidro-1 H-isoindo-1-iI)- acetilj-
guanidina, 
(S)- N-[2-(2-ciclopropilemtil-3-oxo-6-trifluorometil-2,3-dihidro-1 H-iSondoI-1 -ii)- acetllj-
guanidina, 
(R)-N- (2- [5, 6-difluoro-3-oxo-2- (3, 3, 3-trifluoro-propil)-2, 3-dihidro-1 H-isoindoI-1-111-

acetil}-guanidina, 
(S)-N- (2- [5, 6-difluoro-3-oxo-2- (3, 3, 3-trifuoro-propiI)-2, 3-dihidro-1 I-I-isoindol-1-i1]-
acetil}-guanidina, 
(R)-N- (2- [5, 6-dicloro-3-oxo-2- (3, 3, 3-trifluoro-propil)-2, 3-dihidro-1 H-isoindol-1-iJ]-
acetil}-guanidina, 
(S)N- 2- [5, 6-dicoro-3-oxo-2- (3, 3, 3-trifluoro-propU)-2, 3-dihiclro-1 H-isoindol.-1-ilI-
acetil}-guanidina, 
(R)-N- [2- (5, 6-dicloro-2-ciclopropllmetil-3-oxo-2, 3-dihidro-1 H-isoindol-1-il)-acetil}-
guanidina, 
(8)-N- 12- (5, 6-dicloro-2-cic!opropilmetil-3-oxo-2, 3-dihidro-1 H-isoinclol-1 -11)-acetUl-
guanidina, 
(R)-Ni- [2- (5, 6-dicloro-2-ciclopropil-3-oxo-2, 3-dihidro-1 H-isoindoi-1 -i1).aoetil)- guanidina, 
(8)-N- [2- (5, 6-dicloro-2-ciclopropll-3-oxo-2, 3-dihidro-1 H-isoindol-1-iI)-acetiII- guanidina, 
(R)-N- 2- [5, 6-dicloro-3-oxo-2- (2, 2, 2-trifluoro-etll)-2, 3-dihidro-1 H-isoindol-1 -ill- acetil}-
guanidina, 
(8)-N- (2- [5, 6-dicloro-3-oxo-2- (2, 2, 2-trifluoro-etil)-2,3-dihidro-1 H-isoindol-1-Itj- Łacetll}-
guanidiria, 
(R)-N- (2- 13-oxo-2- (2, 2, 2-trifluoro-etil)-6-trifluorometil-2, 3-dihidro-lH4SoindoI-14l]-
aceth}-guanidina, 
(8)-N- (2- [3-oxo-2- (2, 2, 2-trifluoro-etll)-6-trifluorometil-2,3-dihidro-1 H-isoindol-1 -i]]- cetil}-

guanidina, 
(R)-N- (2- [3-oxo-2- (2, 2, 2-trffluoro-etil)-5-trifiuorometil-2,3-dihidro-1 H-isoindol-1 -ii]- acetil}-
guanidina, 
(S)-N- (2- (3-oxo-2- (2, 2, 2-trifluoro-etil)-5-trifluorometh-2, 3-dihidro-1 H-is4ndol-1-iIl-
acetil)-guaniditia, 
(R)-N- [2- (6-cioro-3-oxo-2- (3, 3, 3-trifluoropropil)-2, 3-dihidro-1 H-isoindOt-1-fl) acetilj-
guanidina, 
(S)-N- 12- (6-cloro-3-oxo-2- (3, 3, 3-trif1uoropropiI)-2,3dihidro-1 H-isoindol-1-fl)acetifl-
guanidina, 



2e< 
(R)N- F2- (5-cloro-37oxo-2- (3, 3, 3-trifiuoropropil)-2, 3-dihidro-1 H-isoindol-1-iI) acetil]-
guanidina, 
(S)-N- [2- (5-cloro-3-oxo-2- (3, 3, 3-trifluoropropll)-2, 3-dihidro-1 H-isoindol-1-iI) acetilj-
guanidiria, ŁŁ 
(R)- N-{2-[3-oxo-6-trifluorometil-2-(3, 3, 3-trifluoro-propi9-2, 3-clihidro-1 H-isoindoJ-1- iJj-
acetil}-guanidina, 
(S)-N- {2- 13-oxo-6-thfluorometll-2- (3, 3, 3-trifluoro-propil)-2, 3-dihidro1 H-isoindol-1- iJj-
acetil}-guanidina, 
(R)N- {2- [3oxo-5-trifluoromtiI-2- (3, 3, 3-trifluoropropiJ)-2, 3-dihidro-1 H1soindot-1- ifl-
acetil}-guanidina, Ł 

Ł (S)-N- {2- [3-oxo-5-trifluorometil-2- (3, 3, 3triftuoro-propH)-2, 3-dihidro-1 H-isoindol-1- II]-
acetil}-guariidina, 
(R)-N- {2- (6-cloro-3-oxo-2- (4, 4, 4-trifluoro-butil)-2, 3dihidro-1 H-isoindol-1-il1-acetll}-
guanidina, 

, (S)-N- {2- [8-oloro-3-oxo-2* (4, 4, 4-trifluoro-buti()-2, 34hdro-1 H-iSoifldol-1-ill-acetil}-
guanidina, 
(R)-N- {2- [5-cloro-3-oxo2- (4, 4, 4-trifluoro-butil)-2, 3-dihidro.1 H4soindol-1-il}-acetil}-

Ł Ł guanidina, 
Ł (S)-N- {- 1-cloro-3-oxo-2- (4, 4, 4-trifluoro-butil)-2, 3-dihidro-f H-iso1ndol-1-il]-aceth} 

Ł guanidina, 
(R)-N- [2- (6-cloro-2-ciclopropilmetil-3-oxo-2, 3-dihidro-1 1-14soindol-1 -il)-acetill- guanidina, 
(S)-N- (2-(6-0,loro-2-ciclopropilmetll-3-oxo-2, 3-dihidro-1 H-isoindol-1-i1)-acetifl- guanidina, 
(R)-N- [2- ( -cloro-2-ciclopropilmetil-3-oxo-2, 3-dihidro-1 H-isoindol-1 -11)-acetill- 9uanidina, 
(S)-N- [2. (5-cloro-2-ciclopropflmetil-3-oxo-2, 3-dihidro-1 H-isoThdol-1 -U)-aceti(]- guanidina 

5. Una composiciOn farmacØutica para uso humano, veterinario y/o fitOprotctor que 
comprende una cantidad eficaz de un compuesto de (a formula 1 yb sus sales 

Ł Ł ŁŁ farmace(iticamente aceptables de acuerdo con una o mÆs de (as reivindicaciones I a 4, 
Ł Ł junto con un medio farmaceüticamente aceptable. 

6. Una composición farmacØutica para uso humano, veteiinario yb Ł fitOprotetor que 

Ł Ł comprende una cantidad eficaz de un compuesto de (a formula I y10 sue sales 
farmaceUticamente aceptables de acuerdo con una a mÆs de las reivindicaciones I a 4, 

Ł junta con un media farrnaceUticamente aceptable en combinaciOn con otros ingredierites 
Ł Ł farmacolOgicamente activos o medicamentos. 

Ł Ł 7. Un proceso para (a preparaciOn de Los compuestos de (a formula I coma se define en 
Ł las reivindicaciones I a 4, en donde R4 y R6 son hidrOgeno, caracterizado porque: 



Ł a) un hidruro complejo se hace reaccionar con una ftalamida (do la formula II, en la que 

RI, R2 y R3 tienen la misma definiciOn que en la reivindicaciones 1, a una temperatura 

entre 00 y la temperatura de ebullición de la mezcla de reacciOn, 

R2 
(11k 

b) el producto obtenido se hace reaccionar luego con una alcoxicarbonilmetilenotrifenU-

fosforano en tolueno a una temperatura entre 200 y la temperatura de ebulliciOn de la 

mezcla de reacción, o con un fosfonoacetato do trialqullo y una base, a una .temperatura 

entre 00 
y la temperatura do ebulliciOn de la mezcla de reacciOn, 

0 c) el producto obtenido se hace reaccionar con cloruro de guanidinlo y una base a una 

Ł temperatura entre 200 y Ia temperatura do ebulliciOn de La mezcla de reacciOn o con 
Ł guanidina v.g., en un alcohol que tiene 1, 2, 3 o 4 Ætomos do carbono, a una temperatura 

entre 20°  y la temperatura do ebullición do la mezcla de reacciOn. 

8. Un proceso para Ia preparaciOn de los compuestos de la formula I como se define en 

las reivindicaciones I a 4, en donde R4 y R6 son hiclrOgeno, caracterizado porque: 

a) un compuesto de fOrmula III (RI y R2 tienen la misma definición de las reivindicaciones 

I a 4) Se hace reaccionar con alcoxicarbonilmetilenotrifenil-fosforano en tolueno a una 

temperatura entre 200 y la temperatura de ebulliciOn de la mezcla do reacciôn,  o con un 

fosfonoacetato de trialquilo y una base a una temperatura entre 0° y La temperatura de 

ebulliciôn  de la mezcla de reacciOn, 

0 

GH 

b) el producto obtenido se hace reaccionar con una amina de formula R3NH2 (R3 la 

Ł misma definiciOn de las reivindicaciones I a 4) y una carbodiimida a una temperatura 

entre 00 y la temperatura do ebulliciOn de la mezcla de reacciOn, 

C) el producto obtenido so hace reaccionar con cloruro de guanidiæio y una base a una 

temperatura entre 20° y la temperatura do ebulliciOn de la mezcla de reacción o, con 



zq. 
guanidina e.g; en un alcohol que tiene 1, 2, 3 a 4 Ætomos de carbono a una temperatura 
entre 200 y la temperatura de ebulliciOn de La mezcla de reacción. 

9. Un proceso para la preparación de Los compuestos de La formula I coma Se define en 
Las reivindicaci ones 1 a 4, en done R4 es alquilo y R6 es hidrôgeno,  caracterizado porque: 

a) una ftalamida (de la formula II coma se define en la reivindicaciôn  7) se hace reaccionar 
con un haluro de alquilmagnesia o con un reactivo de alquil-litlo en ufl ter a una 
temperatura entre 0°  y La temperatura de ebulticiOn de La mezcla de reacciOn 

Ł b) el producto obtenido se hace reaccionar luego con un 
Ł fosforano en tolueno a una temperatura entre 20° y La temperatura de ebulliciOn de La 

Ł mezcla de reacción, a con 1 -etoxi- I -trim etilsiloxieti leno y un Æcido de Lewis a una 
Ł temperatura entre -78°C  y 20°C,  

C) el producto obtenido se hace reaccionar con cloruro de guanidinlo y una base a una 
Ł temperatura entre 20° y la temperatura de ebulliciOn de la mezcla de reacción o, con 

guarildina e.g., en un alcohol que tiene 1, 2, 3 a 4 Ætomos de carbono a una temperatura 
entre 20°  y La temperatura de ebulliciOn de La mezcla dereacciOn. 

10. Un proceso para La preparaciOn de Los compuestos de La formula I coo se define en 
las reivindicaciones I a 4, en done R6 es un grupo alquilo, caracterizaclo porque: 

a) Un compuesto de La formula IV (RI a R5 tienen Las mismas definiciones de la 
reivindicación 1), se hace reaccionar en La presencia de dilsopropilamidura de Iitio, con un 

Ł R6-Hal, donde Hal es F, Cl, Br a 1, a una temperatura entre -78°C  y 0°C,  

Ł .. 1$ 

R1 NŠR3 

2 R4,20IV 
R5’ 

OA1 

b) el producto obtenido se hace reaccionar con claruro de guanidinlo y una base a una 
temperatura entre 200 y La temperatura de ebullición de La mezcla de reacciOn 0, con 
guanidina e.g., en un alcohol que tiene 1, 2, 3 o 4 Ætomos de carbono a una temperatura 
entre 20°  y la temperatura de ebullición de Is mezcla de reacciOn. 
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infarct size of 83 and 75%, respectively, in these mód- 1(1l (k) Murphy, E.; Cross, IL It; Steenbergen, C. Eur, Heart Ł Is.’ .L Suppl. 1999, 1, IU$. (1) Hashimoto, K. Sugiyania, A.; Xnc, Y. X.; Aye, N. N.; Yamada, C.; Chine, D Bur. Heart J. Ł Zoniporide displays the pharniacoidnetics in rat and dog StppL 1999,, 1, L31. (in) 

Xamiaz 
a, M. Ear. Heart J. Suppi. shown in Table 2, which should allow, for, intravenous 19", 1, 1q38. (n) Levitaky, 1.; GnreU, El.; Frisimian, W. IL J. administration. It is noteworthy that the plasma protein Chu. PhannacoL 1998, 38, 887. (o) 

Kaxmazyn, 
M. Kew J. bindingof ’de ’in these z o nipOri ese speci 

in Med. 1998 47, 65. (p) Ka.rmazyn, M. Cur. Bee. Ion Chan.nd Renal clearance of unchanged drug is low in dogs Modu 1997, 3 3 (q) Fröhhch, 0 Kannazyn 
M Cardw . (13%). .. 1997, 3, 138. . . 3. For a recent review on NHE inhibitors, see: Xieemaiui, H. W.; Weichert, A. 0. IDrugs 1999, 2, 1009. * . i . In conclusion, zomponde s a potent and selective nih- 4. (a) Weichart, A.; Faber, S.; Jansen, IL W.; Scholz, W.; biter of NtiE-t, which exhibits high aqueous solubility : Lang, IL J. Arsnefrn.-Forseh. 1997, 47, 1204. (b) Graul, A.; . and acceptable phannacokinetics for intravenous ’ Prom, 14 Castajer, 1, Drugs Future 1997, 22, 1197. (c) GreW, A4 Piotts 1; Castafier, 1. Drugs Future 199, 23, 1235. administration. The potency and selectivity of zothpor- (d) ide may be due to the conformation that the molecule , DhCifl, S.; Salainch, A. Cardiovasa. Drug .Rei’. 1999, 17, 134. adopts because of the presence of a cyclopropyl and a 5Ł (a) SCIIOIZ, W. But. Heart J. SuppL 1999, 1, 1(45. (0 Karma-qaniolmyl substitneut on the central pyrazole ring of theS. Bauingarth, M4 IWer, N.; C,R I C/win 1997, molecule. This compound may be useful in protecting 40,20M the myocardium and other tissues from isehemia/reper- 6. Taylor, B. C.; Turchi, 1. J. Org. Prep. Froced. Jal. 1978, 10, fusion injury, and is currently the subject of further. 221. investigation. 7. Monoth, 04 Meal, L4 Ster He na, P. terocyci C/wa. ’ ’1987. 24, 1669. 8. Ferlin, M. 04 Chiarclotto, 0.; Basadonna, 0.; Cia. 04 .Acknowledgements  , Mobollo, S.; Baccichetti, P.; Carlassare, F. Fannaco 1989, 44, 1141. . The authors are grateful to Leanne M. Bunco, George . ’ E1-(Quiuolin-5-y1)-5ulopropyl-1H-pyoc-4-carboay4-C Chang, Shane A Eaienbeis, Melissa L. Gillaspy, Lisa Chfi 120) M. Kath, Jaqiieiyn L. King, George Magnus-Aryitey’ 0.59-0.61 (in 211) 1.88-135 (in, HI) 7.57 (dd, 1=9 4Hz and Michael R. Makowski. for their synthetic contribu- . ill), 1.67 (d. 1=4H7, Iii), 7.82 (4, .1=71D, 111), 7.90 (t, tionsto the NliE-1 program. We. thank Mark G. Thron, .1=8Hz, 111), 822 (d, J’8Hz, 111), 8.38 (bs, 211), 8.69 (ls, Eugene F. Fiese and Joseph E. Mertz for their pharma- 211), 8.72 (s, 111), 8.98 (1d,. J=4, 1.4111, in); 13C .NMRS. ceuticalaciencesmnput. ThebiologyadviceofMicbaelL. (100 MHz, DMSO-46) & 7.8, 8.0, 114.8,. 123.7, 125.3, 126.8, Mangiapancis gratefully acknowledged. 129.6, 131.7, 131.8, 135.7, 141.6, 14$.4, 151.2, 152.2, 156.3, 163.2; APCIMS 321 ’ (M f- Hit Anal; calcd for , , , CiiH0a0-HClI{20: C, 54.47; H, 5.11; N, 22.42; Cl, 9.46. FouwliC, 54.36; H, £16; Nj 2238; 9,13, .Ł * . , , , References and notes 10. Materials: 2,7.Bisearboxthyl-5,6arboxyftuorescein acetozyinethyl (BCECP-AM) was purchased from Molecular 1, (a) For recent reviews on the structure, function, regula- Probes (Eugene, OR) All other reagents were of analytical lion, isoforms and distribution of NIlE, see: COuaillon, L4 grade and obtained commercially. Methods: P5120 fibroblast Pouyssegur, I. .1. BioL Chase. 2000,275,1. (b) Fliegel, L. J. cells expressing human NIlE-I or rat NIlE-3 isofonus were Thrombi Thrornolyis 1999, 8, 9. (c) Avkiran, M.; Suabaitis, obtained from Professor I. Pôuyssegur (Nice, France). Human A. IC I. Thromb. Thronsbelyts IM, 8,25., (d) Aharonovitz,, NIIE-2 expressing cells were generated at Pfizer Global 0,; Grinstein, S. Drug News Perspeel. 1999,12, 105. (e) Con- Research and Development (Groton, CL). P5120 ’fibroblasts nillion,. L;’Touret, N.; Godart, H,; Pouyssbgur, J.Eur. Heart expressing. indicated NUB isoform wait grown to confluezicy I. Suppl. 1999, 1. 1(2; (1) Harris, C.; Fliegel, L. mt. 1. MoL in 96-well collagen coated plates. Measurement of intracellular Med. 1999,3,315. (g) Diprov, P.; Fliegel, L FEBS Let!. 199*, pH (OW was based on the methodology of: Russ, U.; Balser, 424, 1. (E) Fliogel. L; Murtazina, 11.; Dibrov, P.; Harris, C.; C.; Schulz, W; Alms, U.; Lang, H. I.; Weicisert, A.; Scholk-Moor, A4 Feniandez’.Racbubinski, F. A. Biochein. Cell BioL ens, B. A.; Gogelein, H. Pflugers Arck 1996, 433, 26. Cells. 1999, 76, 735. (1) Kinsella, J L,; Heller, P.; Froehlich, £ P. were washed three limes with assay buffer (10mM }I,es, iochem. Cell ,Rio(. 199*, 76,7Z. (3) Wakabaynabi, S.; Shige- 136mM Na(l, 5.4mM KU, 0.44mM K112PO4, 0.34mM kawa, hI.; Ponyssegur, J. Physiol. Bev. 1997, 77, 51. (k) ’ NO2HPO4. 1 m CaCl2, 1mM MgCl2 and 5.6 mm glucose, Orlowski, I.; Gruustein, S. J. Biol. Chase. IM, 272,22373. : pH 7.4) followed by incubation with 5 g BCECF-AM in the 2. For recent reviews on the role of NIlE-i in ischemia/ same buflhr for 30 min at 37 ’C. Celia were their washed seven reperfusion injury, see: (a) Karmazyn, hI.; Can, X T.; Hum- ’times with acid loading buffer (30mM MIsCI, 90 m choline p,RA4Yeahid.;Kasote,LCfrc..Rnr.1999,8i chloride, 5mM KU,’ 1.8mM Cad2, 1mM MgC1, 5mM , 
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Ł activity of the NNE are implicated in the pathogenesis Since the nature of groups R and R’ (Fig. 1) has been 
Ł and/or pathophysiological processes such as essential extensively studied in the amuloride family, we have 

hypertension, 15’ diabetes mellitus,° postiscbemic examined the of bioisosteric replacement of 
dysfunction, and cellular death. Moreover, raised NIlE. the pyrazine ring by a pyridine or a phenyl, and the 
activity in kidney and vascular smooth muscle could effect of other substitutions on the aromatic ring (Fig. 
play a critical role in the etiology, of hypertensioiz202 2). 
vascular smooth muscle cell proliferation and renal 
disorders.24 Recently, the inhibition of the NIlE has 
been considered as an useful approach to limit Ca2 . Chendstry influ* and avoid its deleterious consequences during . . . . . . . 
cardiac isehemia and reperfusion . in a previous  work,15 we reported the preparation of 

derivatives of amilotide where their pyrazine ring was 
Consequently, to attenuate the harmful consequences of substituted by a phenyl. Here, pyridine compounds (12, 
an excessive NIlE aclivation several inhibitors were 14, 28, 3043). structurally related to arniloride were 
developed .(Fig. 1). beside its inhibitory potency against prepared (Table 1). The strictly pyridine bioisosteies of 
the. Na/Ca2 exchanger and Na channels, amiloride ainiloride (12, 28) differ by the position of the pyridinic 
s a NHE inhibitor. Pharinacomodulation of anulonde nitrogen The preparation of 12 started from 2-ainino-6-

generated more potent and more specific NIlE inhibi- methylpyridine (Scheme 1). The nitration of this pro-. 
Ł . tors: the 5-N-substituted pyrazine derivatives closely led to .6-methyl-2-nitraininopyridine The 

Ł related to the structure of amiloridc (Fig. I). Later, one-pot nitration of 1 with an excess of nitric acid (3 
benzoyiguanidhies were. developed (e.g., caripride, equivalents) gave 2-amino-6-rnethyl-3,5-dinitropyrkline. 

. HOE 694, EM -96785 and FR-183998). These drugs 2.. The synthesis of 2-hydroxy-6-mcthyl-3,5-di-
are highly potent and markedly selective inhibitors of nitropyridine .3 by diazotation of 2 was carried out 

Ł NIlE-I without acting on other ion carrier or pH under the conditions used by Berrie et al.w This step 
regulatory systems?7 . . . Ł was required. by the presence of a high chloride con-

centration which could not directly generate 2-chloro-6-
Pharmacological development of NIlE inhibitors for methyl-3,5-dinitropyridhie 440 This latter was obtained 
cardiac therapy focused on selective NIlE-I inhibitors. . by chlorination of. 3 with a mixture of PCI5/OPCI3 
These agents, as well the earlier nonspecific amiloride according to Czuba method.41 After reduction of both 

Ł Ł Ł 

derivatives, have shown excellent cardioprotcctive intro. groups,42. the 3,5-diainino-2-chloro-6-rnetbylpyr-
properties. Thus, the NilE inhibitors were expected to idine5 was acetylated (6), and then oxidized by l<MuO4 

Ł 

be efficient tools for preventing high intracellular Na. to Ł 3,5-diacetylainino-6-chloro-pyridine-2-carboxylic 
levels and concomitantCa2 overload.3° . . .. acid 7. . 

The success of NIlE inhibitors in experimental, studies In a first procedure, this intermediate gave the methyl. 
has led to clinical trials in high risk patients with cot- ester S or 9, which could not lead to the desired corn-
onary artery disease as well in patients with acute myo- pound 12. In a second approach, 7 was hydrolyzed in 
cardial infarction. These NIlE inhibitors attenuated alkaline, conditions, providing the 3,5-diaminO-6-chloro-
both acute and chronic responses to myocardial post- pyridine-2-carboxylic acid 10 with high yields (70Š
infarction 

resulting in the evolution of heart tailure.3 75%). The carboxylic derivative 10 was then esterifled Ł These data suggest a potentially effective new ther-. Ł by means of N-tert-butyl-5-methylioxazolium perchlo-apentic perspective for the 

treatment 
of heart failure rate (NBI)43 to give 

the crotonamide intermediate 11 with NIlE-I inhibitors. Ł . . . - - Ł which finally reacted with guanidine to give 12. A third Pjn.th,n der valNas . . H..N N. NH, -AŠN - r4J-1, amiloride Ł EIPA Rr.ethyl and oproy HMA A and Rdexamethylene . Ł . . Ł DMA H=A’.meth Ł . MIBA R-,methyland A=isobuty 0 Ł Benzene dwivativm : Ł J ’CI - A,.NI N NH Ł 2 ’ -llNyNH2 N NH Ł HCO,S. HcO2S"( N" y 0 . NHa . 0 NH, 0 . 0 NH-, Ł . . . . Ł Ł Ł .CH2$03H Ł EMD-96785 Ł Ł: IIOE-594 A-I,tenyI P9-185998 oaripo,ide H.’isopropA-NH Ł lgare1. InIlibitors of the Na/H4 exchane 
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known to give low yields.’49 As observed,47 an attempt 
to prepare the add 27 by reaction of 21 with NH40Jl 
led to decarboxylation (22). The carboxaniide 25 was 
generated from the acyl chloride 24, and the substitu-
tion of both chlorine atoms gave the 2,6-diamino-5-
cbloro-pyridine-3-carboxainide 26 with satisfactory 
yields (65%). Alkaline hydrolysis led to the key inter-
mediate 27. This latter was then converted by reaction 
with N,N’-carbonyjdiimidazole (CDI) into its coie-
sponditig ester, which reacted with guanidine to provide 
the pyridine biaisostere 28. 

Some compounds, related to 28, where the amino 
groups are substituted by chlorine were synthesized 
(Scheme 3). 

Hence, the 2,64chloropyridine-3-carboxylic acid 29 
was prepared by ortho.-lithiation according to the pro-
cedure reported by Radinov The carboxylic acids 21 
and 29 were transformed by condensation with CDI 
into their corresponding esters, which then reacted with 
guanidine to provide the desired molecules 31 and 30, 
respectively. An attempt to obtain 31 via, the methyl 
ester was unsuccessfuL Compound 32 was obtained by 
broniination of (2-amino.pyridine-3-carbonyl)guanidine 
as previously described by Cragoe.’ 

Finally, some ’simplified’ pyridine (33) and benzene (40, 
42) derivatives were prepared according to known 
procedures. :52,53 

Results and Dission 
To measure the effect of the synthesized compounds on 
the NIlE activity, the human platelet swelling assay 
(PSA) was used.5 Addition of platelet-rich plasma 
(PRP) to an acid propionate buffer led to the activation 
of the NUB which uptakes extracellular Na and 
extrudes cytoplasmic Ut To restore iso-osmotic coli-
ditions, the cytosolic accumulation of Na4 is accom-
panied by a cell swelling due to the influx of water. This 
platelet swelling induced a decrease of the optical den-
sity (01)) of the platelet suvension.11111 This 01) 
decrease is related to the value of extracellular pH. 
Indeed, at pH 6.7, BIPA (10 gM), a specific NUB inhi-
bitor, completely abolished the decrease of 01) and 
prevented the platelet swelling (Fig. 3). Other molecules 
acting on Na4 carriers such as ouabain (inhibitor of 
Na4/1(ATPase pump) or furoseniide (inhibitor of 
the symport Na4 K4 2C11 were investigated, and failed 
to modify the 0]) decrease, and thus the platelet 
swelling. 

Table 1. Chemical structures and inhibitory potency of the platelet Na1/R1 orchanger 

Compound X Y R,itZ Rn R. ICo(UM)–SEM 

PSAa 
S Nanptake!’ 

1.2 CR N NH2 NIX2 Ci H 24.0–2.0 

14 CH N NHOCR3 NHCOcX U H 9.9–0.9 
N cii NH2 

a B 1.2–03 1.3–0.4 
37, N cii NR H H Br H 0.85–0.05 0.8–0.1 31 N CH Cl Ci Cl H 2.8–0.4 5.3–0.6 30 N CH Cl Cl H H NA 
33 N CH H H H H NA 

CH CH NH2 NIX2: Cl H 0.8–0.08 16.0–3.8 
CU CII NH2 NH2 CE C2ii, NA 

36’  CH CH NH2 H CI H 0.5–0.04 1.8–0.4 
CH CH NH2 H H B NA 

Md CA CH NO2 NO2: Cl H 1.1–0.3 10.6–0.1 39d MCU CI H 
: 

NO2 
ii 0.7–0.4 5.612.1 40 CII CR. :11 Cl Cl ii 1.34:0.5 

2.7–0.5 
41 CII CH Cl H NH2 H NA 42 CH CH H H: H NA 43 CR CH NRCOCfl, 

NO2: 
:H Cl H 0.1110.1 3.6–2.2 44 CH CH NRCOCH3 NO2, Cl C2H 24.4–0.2 45 CH 

CR 
NRC0CH2 H H H 661–40 Amiloride(1) N N NH2 N1:12 

CE 
H : 43.5–4.5 100.1–32 EIPA N N NH2 (C21fNCR(dfl3)2 Cl H 0.08–0.03 

0.5:0.1 
DMA N N NH2 : N(CH3 Cl :jj 0,8–0.04 UMA N N NH2 ?R Cl H 0.2*0.01 3.3–O4 Caripotlde OX CH H (CH2)ZCR S02CH3 H 0.12’ PMO-96785 CR CH CR3 pynole 902CH3 H 0.030 

aDrug coaceatralion to achieve half-maximal inhibition of acid-induced swelling of human platelets. 
’Drug concentration to achieve halt-maxima inhibition of the IIIPA-sendtive UN8+ uptake by heman platelets. NA Šno activity at 10 AM. 

°])ata from ref. 56. 
dSYA&0& Of onipoutids 34-39,41,43-45 previously dscrihed 
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Ł deasay (01) at 680 mu) of a plat&al mapension. Ł:.. .Ł = 

xM) Once more the replacement of the mite group late the concentration required to reduce of 50% (ICe) 
0; of the chlorine (40) in R3 by an ammo (41) led to the so-called EWA-sensitive Na uptake (F 5) 

a marked loss of activity. The unsubstituted benzoyF 
uamdme (42 was inactive. The meta-earbonylguanxbne pyndine derivatives (2$, 

31, 32) were much more potent (08 <lCo <5 3 1.iM) 
With respect to these ewsiderafians, and as observed than anrilonde (IC co 1001 pM) As observed in the 
for the pyridine derivatives, a chk>ro or a intro group platelet swelling assay, 32 remained the most 1. actwc was required in R3 to inhibit the NIlE 41c 1, 36,37 and molecule in this series The beazene derivatives (34,36, 41) As shown in the pyridine series, an anetylaimno in 38, 39, 40, 43), active in the swelling assay, reduced RI (43-45) enhanced the potency (of 14 and 43) The dose dependently the EIPA-sensrttve uptake As substitution on the distal nitrogen of the guanidine, with observed Lot EXPA and HMA, their 1Co v1ue was 2-30 an ethyl strongly reduced the biological response (c f, times higher than 

ra the PSA in contrast to the results 43 and 44) These results indicated that the nature of the obtained in thł PSA. tho benzene bzozsostere of emilo-aromatic ring and the position of the heterocyclic ride (34) was less active than the pyridine birasostere 28 nitrogen strongly niMueneed the NHE inlnbitoiy potency following the sequence phenyl (34)> pyridine (28> 12)> pyrazme (arnilondo) For the reference drugs, and for the most active corn- in conclusion, this study demonstrated that the repla-pounds (IC <3 pM), the inhibitory potency of NHE cement of the pyrazrne ring of amilorkie by a pyridlne inhibitors was also evaluated by their ability to reduce or a phenyl nag improved the NilE uthzbutery poteney. the BIPA sensitive 22Na uptake by human platelets suspended at pH 67 After 5 and 10 mm of incubation with EIPA (10 jiM), the platelet 12Nal uptake was reduced by 31 and % respectively. The E1PA con- tion response curve was drawn and led to calcu- 1210 _100-10 150, Ł.ŁŁ .ŁŁ ŁŁ = ŁŁ ŁŁ gtEy]floWL::........ Ł Ł Ł tog [drug], moIFl Ł .: . . - Ł Ł Ł Ł : Ł. lge5. Human platelet sodium upUft inbbitc4 by A(*)or 32. .... = ifIgise 4. FJPA (Ł) 

er 34 (0) reduced the NH activity erpresaed as 
(0) Eadi paint is the znnw and SEW othe response at at least three Ł the human platelet swelling induced by an aod buffer (pif 67) dffihtłnt eapernnents 
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To preserve the biological activity, a nitro or a halide solid brown residue. The crude product 5 was .crystal-
group was required in the E.3 position For the pyridine heed from toluene The precipitate was filtere& washed 

Ł derivatives, the nitrogen of the heterocycle should be in with petroleum ether 40-60 °C, and dried (3.3 g, 60%).-0%):the themew position. of the carbonylguanidine side-chain. nip 170-172’C; JR 3460, 3375, 3301, 1618, 1477, 1449, 
Taking into account these results, and as compared to 1427, 1.245, 1212, 871, 741 cm’; ’H NMR (80 MHz, 
the structure of EIPA and other 5-N-substituted CDCI3 +DMSO-d6, HMDS), 8 2.26 (s, 311, CHS), 3.49.. 
amuloride derivatives, the synthesis of pyrid-3-yl carbonyl- (s, 211, 3-N14), 3.74 (s, 211, 5-NH2), 6.36 (s, 111, 4H 

Ł 

guanidine compounds bearing a N-substituted nitrogen pyridine). AnaL calcd for C6H3N3Ch C 45.73,115.12, N . 
in R2 should improve the inhibitory potency of NHE 26.66; found: C 46.05, H 5.23, N 26.57. 
Finally, further functional experiments are warranted to . . 
confirm their therapeutic interest. 3,5-Diaeetylandnn-2-chloro-6-uiethylpyridhie (6). A 

Ł S solution, of 3,54arnino-2-chloro-6-methylpyridine 5 
Ł (7.5 g, 48 mmol) in acetic anhydride (100 niL, 1.06 mol) 

Experwe"tal.mation 
was stirred for 30 min at room temperature until for-

Of a white precipitate. The medium was then 
Drugs and reagents ’. . poured on ice (100 g) and ’stirred for 30 min. After-

wards, it was neutralized with 30% NaOH to pH 5, and 
Stock solutions (0.5 mM) of DMA, BIPA, JIMA (all then to pH 7 with saturated NaHCO3. After cooling 
from Sigma, Belgium) or .aniiloride derivatives were overnight, the crude compound 6 was filtered, washed 
prepared in DM80. The ’final concentration of DM80 with water, and dried. Crystallization from toluene gave 
was minimized (maximum-.2%) so that it did not affect the title compound (10.3 g, 90%): nip 238’-240.°C; 
the measurements. 22NaCI (37Mbq) was purchased JR 3306, 3270, 3016, 1667, 1536, 1499, 1432, 1373, 1241, 

. from NEN (Brussels, Belgium) and ouabaun from Sigma 681 cm’; 111 NMR (80MHz, CDCI3 + DMSO-d6, 

(Brussels, Belgium). Furosemide was a generous gift FIMI)S), 8 2.07 (s, 611, NH-CO-Cl!3), 2.33 (s, 3}, 
from Pharmachim (Jerneppe, Belgium). . . CH3), 8.26 (a, 111, 4H-pyridine),. 9.48 (a, 2H, NH-CC)---

Ł C113), Anal. calcd for C10H12N302C1: C 49.70, H 5.00, 
Ł Chemistry

N 17.39; found: C.49.45, H 5.26, N 17.66. Ł Ł 

Melting points were determined on a BlIchi-Tottoli 3,5-Diaeety1lno-6chloru-pyridlee-2-carboxy1k Ł acid 
Ł Ł apparatus in Open capillary tubes and are uncorrected. (7). A mixture of 3,5-diacetylamino-2-chloro-6-methyl-

JR spectra were recorded as KBr pellets on a Perkin-. Ł pyridine 6(10 g, 41 mmol) ,and MgSO4 (3 g, 25 mmol) in 
Ł Elmer ’1750 FT spectrophotometer. The ’H NMR spec-.. water (200 niL) was stirred and heated at 80°C.  KMnO4. 

Ł Ł Ł tra were taken on either a Bruker AW-80 (80 MHz) in . . (16 g, 101 mmol) was added portionwise, and the 
CDCI3 or in DMSO-d6 with RMDS as the internal resulting mixture was stirred for 1 h. Afterwards, the 
standard and a Bruker AW400.(400.13 MHz) instru- excess of iCMnO4 was reduced by: NaHS03, the man-mont in l)MSO-4 with TMS as the internal standard, ganesö dioxide (lVln02) filtered, and 

washed 
with hot 

at 
25 ’C; chemical shifts 

are 
reported in 8 values (ppm) water (2x50 niL). The combined filtrates were acjusted relative to internal IIMDS or TMS. The abbreviation to PH’ 1 with 20% H2SO4. 

Left overnight at 4°C, the s= singlet, d= doublet, .ttriplet, q"quadruplet, formed precipitate was collected, washed with water, m’°multiplet, and br. 

s=broad singulet are used Ł and dried. Crystallization from ethanol gave the title throughout. For most ainiloride analogues, the high ’ compound 7 (635 g, 60%) nip 212-215’C; FR 3533, number of protons bound to nitrogen atoms increases 3346, 3245, 1712, 1690, 

1584, 
1537, 1475, 1371. 1247, Ł the occurence of exchange and greatly influence the shift 1228, ’1194, 723, .67 cm’; ’H NMR (80 MHz, .’ values. The off-decoupling ’3C NMR spectra were CDCI3 +DMSO-d6, HMDS), 82.19 (s, 311, 5-NH-CC)--- measured with a Bruker DRX 400 Avarice spectrometer Cl!3), 2.33 (s, 311, 3-NH-CO-CH3), 5.36 (a, (100.62MHz) in DMSO-d& at 25°C. Chemical shifts CO0H+E20), 9.35 (a, IR, 5-NH-CO--4CR3), 9.68 (s, axe reported in8 values (ppm) with TMS as the internal Ł 111, 4H-pyridine), 11.07 (s, 111, 3-NH--CO-CH3). Anal. ’standard. Elemental analyses (C, H, N S un%) 

were 
cried for C,011,0N304C1: C 44.21, H 3.71, N 15.47; performed with a Carlo-Erba BA 1108-elemental ann- found: C 43.96, 

11 
3.98, N15.76. . lyser and were within –0.4% of the theoretical values. ’ Ł All reactions were routinely checked by TLC on silica Methyl 3.,5-sliacetylamino4-chioru-pyridlac4-carboxy& Ł gel Merck 60F 254 plates. ester (S). The decomposition of methylnitrosourea (4,1, Ł . 

S ’ 

5 

g,40 mmol) into NaOfl 5 N gave diazomethane, which 3,5-Dlaudno-2-chloro-6-iuethylpyridine (5). Portionivise was extracted with diethyl ether (10 niL). The diazo-Ł 2-chloro-6 ethy1-3,5-dinitropyridine 4 (7.5 g, 35 methane solution was then added dropwise to a solution mmol) was added to a suspension of tin chloride (42 g, of 3,5-diacetylarnino-6-chloro-pyridine-2-carboxylic 186 mmol) in FIC1 12N (110 niL). After stirring for 90 acid 7(2.7 g. 9.9 mmol) in a mixture ethanol-dimothyl-min at room temperature, the mixture was heated at formaniide (1:1, 100 niL), and the temperature was kept 100 ’C for 45 min, After cooling, it was concentrated under 10°C. After warming to room temperature, the under reduced pressure, the residue brought to pH 12 medium was concentrated wider reduced pressure, and with NaOH SN, and continously extracted with. CHCI5 diluted with water (100 niL), The pure compound S was overnight. The organic layer was washed with water, filtered, washed with water, and dried (1.85 g, 65%): rap Ł dried and evaporated under reduced pressure to afford a Ł 197-199 ’C; JR. 3321, 3277, 1710, 1688, 1586, 1523, 
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Al respecto es preciso seæaiar que Ia diferencia en cuanto a ía estructura anuar de 
isoindolinoa y su intermcabio P01 aniltos de benceno y pirazna no dernuestran una 
ventja t6cnica comparativa que evidencie una ventaa inesperada en tØrminos del 
efecto tØcnica. Por el contrarlo, los valores de 1Cw do a!gunos do los ejempios que 
acompaæan el capItulo descriptivo, coma es el caso de las estructuras 1, 2 y 5 
dern.uestran que so requiere Ia misma concentraciOn para inhibir Ia actividad del 
intercambiador HE-i que el compuesto Zoniporide, por Ia quo se concluye que La 
rneria reMndicada carece dol requisito de altura inventiva. 

AdernÆs, los compuestos objeto do reivindicación constituyen una aerie bioisóstere 
de Ia primer serie de guanidinas con actMdad sabre el intercambiador WNW NHE y 
en razón a La comparaciOn efectuada y a la sirnilitud estructural se concluye quo los 
cornuestos no cumplen con las disposiciones norrnat!vas del artculo 18 de Ia 
DecisOn 486. 

S. Concusión: 

Los requisitos de patentabilidad de La presente solicitud se encuentran afectados 
si: 

I Rivndicacuines 
N Documento ; 

Atectadas 
R&v-s:to que Afecta 

- XP002238233 I a 10 Nivet Inventivo 
02 ArticLo i I a 10 Nivel Inventivo 
D3 Art cuk,2 I alO _ Nivel vent 

En cumplimfento del articulo 45 de Ia DecisiOn 486 de Ia Cornisión de 
to 

Comunidad 
Andina, -Se le indica que debe dar respuesta dentro del tØrmiro de sesenta dias 
contados a partir de Ia fecha de notificaciOn de Ia presente cornunicaciOn. En caso 
de no dar respuesta al presente requerirnierito, o si a pesar de La respuesta 
subsistieran Los impedirnento3 pare Ia concesiôn, so denegard Ia patente. 




