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Solicitud de Patente PCT entrada fase nacsonal para: DERIVADOS DE N-((3 0)(0- :
. 2, 3-DIHIDRO 1H—ISOINDQL-‘!-IL)ACETIL}GUAN!DINA EN CALIDAD : DE -
| _INHIBIDORES DE NHE 1 PARA EL TRATAMiENTO DE INFA.RTO Y LA ANGINA
DE PECHO
Sohc!tante SANOFi-AVENT]S E)EUTSCHLAND GMBH

RESPUESTA_A EXAMEN DE__FONDO

LUIS PATIFIO LEIVA mayar de edad identtﬁcado y dom;cmado como aparece al pié de

i firma, en atencién a su- of icio No. 3172 notificado ef 29 de febrero de 2008, para el cusl

| iSOIICIte una. prérroga el dla 28 de mayo de- 2008 atentamente me permtto dar repuesta ai B
- mismo de !a s:gwente manera ' ' '

L Claridad de l‘a‘s--reivihdi_éacip.nes y unidad de invencién

L Ese despacho cbnsidem 'qu'é el capitulo réfvihdicatorfo se 'pmsenfé de '-'forrﬁa 'muy ampﬁa |

pugsto que se haee referenc:a a tennmos de categonas fanc:ona!es ¥ qu:m;cas que no

- pérmiten determfnar con prCiSIén el contemdo Y. a!cance de 1a mvenczén Ademés'
o -conc!uye que la mvenc:on no f;ene unidad de. znvenczén ' ' o

.'Con el objeto de superar tas objeclones por clar[dad presento un nuevo phego-
"*"rewmd[catono én ei cual el compuesto de Ia rewmd;camén 1 se ha hmltado a los
o sustituyentes def‘mdos en fa antenor remndlcamén 3 Ad:c;onalmente para R1 0 R2 se
- “incluye el sustltuyente 802R7 en done R7 es aqullO de 1 2 3 0 4 dtomos de carbono
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Los compUestos de férmula I aSl def mdos estén enteramente sustentados por. los._
ejemplos'IaSBb dela so!rcitud ' S '

2 Por otro ladci se han e[tmmado algunos compuestos de [as anterlores reiwndfcac:!ones 4y
 5/los cuales no estén cubler‘tos por ia nueva rewmdlcac:lon 1. ' )

En conclus:én el nuevo pllego remndicatorio tal y como £ modff co si cumple con el. |
requmto de elaridad ¥ conms:én es’npulado por-el art[culo 30 de Ia Decnsmn 486 v con el -
requlsnto de unlc{ad de invéncion del arhcuio 25 de dlcha Decision, puesfo que para el
__compuesto rewmdxcado se def ne una iista Ilmitada de pombles sustltuyentes

- 'Reivind_ieacion'ejé relat._'llvas'a-_un uso

| Las cb;ecmnes sobre remndlcaclones de uso. se deben tener por superadas toda vez que g
las relvmdlcaclones 7 y 10 a 18 ge han eltmlnada del pliego: rewmdlcatono '

- Reiirindicaéidnes déﬁ_.br&a&éoﬂ .

~ En atencion al requerimiento de ese Despacho, en las nuevas reivindicaciones 7 a 10 se
‘han incluido las condiciones de proceso necesarias para lievar a cabo las reacciones de
cada etapa, las 'cualeéie’sfén .debida'm_e;nte sopoﬂadas_por 'l'a_descrfpcibn.

'_"'Cumphdo asi con los dlspuesto so!raﬂe que 88 reanee el examen de patentabthdad a a
o presente invencisn toda vez que se han. superada las ob;ecxones hechas a la clarldad de
o la solicitud, de tal manera Que. es pomble comparar[a Y dlferenclarla del estado de !a "

; téerica para venﬁcar los requusﬂos de patentabtifdad Y, _a su vez, es posnble determlnar 8in |
L amb}guedad &l alcanee de la invencion. ' ’ '

 Anexos | .
Nuevo capitulo reivindicatorio -

) _'Farm utaric de modificaciones
o Recibo correspondiente»
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' P‘oderes si fuiere el caso, jurito eon lor sustiucién de los rmsmos ami fsvor

E:]Dnmmento fue acredifa la existencia ¥ reprasantacmﬂ Iegal 46 lag paﬂes euando sean parsonas juridtcas
' mNué\ﬂo eapitulo remndroateno
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- Enelcual

R1 y R2 son mdependientemente uno de otro hldrégeno alquuio que tlene 1 2, 3 6/ 4
*.atomos de carbono, E, ¢, Br i, OH alcoxi Que tiene 1,2, 304 stomos de carbon/o |
pohﬂuamalquuo que tlene 1 2 304 atemos de carbono o pohfluoroatcoxl que tiene. 1,203
atomas de carbono e} 302R7 en donde R7 es alqu:lo que tlene 1 2,3 §4 étomos de
carbono, ' y . _ '
_ Estando R1 y R2 opcnonalmente sustrtuzdos por un alquﬂo lmeal o ram[ﬁcado que tlene' '
__ __'-..12 3é4atomesdecarbono T AR _
- es un grupo def tzpo Aik—RB o cmloaiqwlo que tlene 3 4, 5 8, 7 6/ 8 atomos de carbono

_en el cual c:cfoalqwlo esta sustltuido opmona!mente por uno o mas sustrtuyentes

~ seleccionados del grupo Focl, _ _ :

- Alk-es un alquilo que tiene 1.2, 3,405 atomos de carbono eh una cadena lmeal 0
ramificada, . o . '
R8 es hldrégeno femi c:cloalqu;lo que tiene. 3, 4, 5,6, 7 0 8 atomos de carbono o
pohﬂ uoroalq uilo que tlene 12,3 é/ 4 atomos de carbono; - _ :

R4, R5 y R8 son, mdependlentemente unca del otro hldrogeno O un alquno Ilneal o

~ ramificado que tiene 1,2, 3 o{i 4tomos de carbono; '

'y mezclas racémicas, enantiomeros y dlastereelsomeros de los mismos y sus s mezclas,
. SuUS tautomeros y sus: sales famraceutrcamente aceptables '

; @ Un compuesto de acuerdo con la rewmd!caclon 1 caractenzado porque se selecc:ona.:
de: S T _ :
_ .N [2—(2 isobut[[-G-ﬁxo-z 3-drh1dro=1 H-lsomdoi 1-11)-2-metllproptoml] guamdma
- -[2 (2-mclopropﬂmetll-a-oxo-z 3—d{h{dro-‘1 H-igoindot-1-il}- .2-metil- proploml] guan[dma
_ N-{ (3—0xo—2~ (3,3, 3—trrﬂuoroprep1l) 2, 3—dlh{df0-'] H-lsomdol-1-ﬂ) acetil] guanidina,
" ‘N- [ (3-ox0-2- (4 4, A-mﬂuombutll) 2, 3-dlh1dr@-1 H—lsomdof- -Ii) acetil} guamdma e
N- (3-0x0-2, 3-dlh}dl‘0-1 I—laasamdoM-{I) acem] guamdma :
" }' 'N-[(Z-lsobut:i—?-mehl—?:—oxo 2, 3-dlhldl’0-1 H-:somdal 1-1[) acetil] guamdma _






. -[(G-Cioro-S oxo-2 ~(3, 3, 3-tnﬂuoropr0pil) ~2, 3~d|h[dro-1 Haisomdol- -ii) aoe’tll] guamdma,' .
N- i (5—cloro-3—oxo-2~ {4, 4, 4-tnﬂuoro’outﬂ) 2, 3 dittidro-1 H-lsomdof-»‘f-ll) acet[l] guamdma '
N- [(6-cloro—3-oxo—2—(4 4, 4-4rifiuorobutil-2, 3-dihidro-1 ‘H-isoindol-1-il) acetl] guanldrna '

B N- [ (5, B-dlclofo-z-lsobum-s-oxo—Z 3—d1h|dro-1 H-igoindol-1-ily acetll] guamdlna,

| _ N- [(7-ﬂuoro-2-1sobuttl 3-0xo—2 3—dfhldl’0—1 H—lsomdol 1—1l) acetil] guamdma
N- {(4 7= diﬂuoro-z-fsobutlie oxo-z 3—dlh1dro-1 H-isoindol- 'i-li) acetil] guanidina,

N[ (5abromo-2-:sobutﬂ-3-oxo-2 3-d:h|dro-1 H-lsumdot 1—|I) acetil] guamdma '

N-{(6- bromo»z-lsobutlf 3-0%0-2, 3—d{hldro-1 H- Ist)mdol 1-il) acetﬂ] guanidina,

_ N...[(2-.-lsobutll.3—-_0xo_~5~trrﬂuoromeﬁ! 2,_-3~d|h!dref1 H-ls_omdol- 1-if) acetil] guanidina,

o N.—-[(_'Z'.eis'obutil—3~oxo-6-—tﬁfl¢norf_:m§>'t_ﬂa2isédihidroﬂ H-iso_iﬁdol—d—if)acetili guanidina, . - -
N—[(z-ciclopropfrmetiLé-éxo'-'s-friﬂucmm'etﬂ-'z' 3-dihidro-1 H-isoin;dcl EEN écetil]- 'guanidin'a', |
‘N- [(z-c:clopropﬂmetll-3a0x0~6-fnﬂuorometli—2 3—d|h|dro-1 H-Ismndol-Hl)aceﬂl]- guamdma _
N- [ (3-0)(0»2— (2 2, 2-tr1f|uometll)@trﬁluammetzl—z 3—d|h|dro-1 H-isoindol-1 11) acetil]- '

' '_guamdlna, , . _ _ _
N- { (3- -OXO-2- (2 2, Z-mﬂuoro-etll)es-tnﬂuoromet[[-2 3ad1hldro-1 H-[somdoi- -il)- acetﬂ]-" o
guanldrna _ = c _

(3—oxo—5-tnﬂuoromet|l-2- (3 3, 3-tnﬂuoropropsi)—2 3-dlh{dl'0—1 Halsomdol 1-1l) acetill- -
guamdma : - . : , '
N- | (3—oxo=6-tnﬂuoromet1!—2- (3 3 &tnﬂuoropmpﬂ) 2 3—dlhldro-1 H-zsomdol -1 -if} acetr!}-

- guanidina, o L - -

'_ [ (3~ oxo-2- (4 4 4’tnﬂuorobut1l) E-tnﬂuorometrl-z 3- d}hldro-1 H-lsomdoi 1-|l) acetll]— .
‘guanidina, - S : )
.'N- [ (3-0x0-2- (4 4, 4-tnﬂuorobtrtll)-S-tnﬂuerometﬂ-z 3—d1hidro’1 H—lsomdo{~ —II) acetll] -

guamdina - - - - | o
N- {2- [B-Metanosuffoml-:Seoxo-Z- @ 2, 2—mﬂuoro-etﬂ) 2, 3-drhtdro-1 H-—rsomda! 1) aoetn}- a
guamdma : : . - - o
‘N- [2- (2-crcI0proptImet1} 6—metanesulfoml 3-oxo 2 &d:hfdro—‘! H-fSOlﬂdOl <1-il)- ac.etll}-'
guamdm!um, B ' |
N- {2— 15, 6—diﬂUOl’0-3-=0)(0—2— (3 3 3-tnﬂuoro-propll) 2 3—drh|dro-1 H-!somdoi 1-11]—acetﬂ}-

; guanrdlna
N- {2- [5, 6-dicloro- 3-0xo-2~ (3 3 &tﬁﬂuoro-propll}—z 3—dihldr0-1 H-isomdol 1-11]—acetil}- _
guantdlna :

N- [2— (5, 6-d|cloro-SZ-»c:cIoprepﬂmetll-S-oxo~2 S-dlhldro—*l H—lsomdot xil) aoetll]— guamdma
~ N- [2- (5, 6-d|cfaro-2-crclopropii 3-oxa-2 3-d4h1dro-1 H-isomdol— -1i)~acet[t]-guamdma

. N- {2- [5, 6—dicloro-3-oxo—2- (2 2, 2-tnﬂuoro—ett!)—2 3-d[htdro-1H-tsomdol 1-;[]- acetil}
} guanidma S : - o : . _
N- {2-[5; 6 dtﬂuoro-s-oxo-z- (2 2, Z-Htfiuom-etll)-z 3-d1h1dr0~1 Haisomdoi 1—1!]-acetﬂ}-
guamdma : : I :
y mezclas racémicas enantzomeros y diastaremsémeros de 103 mismos y Sus mezc!as |
" sus tautémeros y. sus sales farmaceiticamente a_qeptabl_es | o



4 Un' ccmpuesto'd{e? écuér_do cor.{ .b:"feivindicaci'én 1, caracteﬁzadp .poré;ue'sé_se_t_eoéio'ria_ '_

de: -

o acetil}-guanidina, -

(R)- N{Z«[S-MetanasuffomI—3~oxo—2-(2 2 2~tnﬂuoro-atzi}-2 3-d|hrdro- H-lsomdol ‘l-- 11]— o

- (8)- N-{2-[6—Metanosu!fon11-3-0360-2'—(2 2 Z-mﬂuoro-etﬂ)-,’z 3—dlhldro~1 H—lsomdoi‘l Il]'-_'..' L

o 'acetri}-guamdma

Ry N-[2- (2—c|ctoprapllemh{-&oxo-e-tnﬂuommetu-z 3-dlhldf0—1 H—:setndol~—1 -11)— éo&;tﬂ}-

: guamdma

' (S)- = ~[2 (2-C|CIopropilemt;}-3-»oxc S-tnfluoremetll 2,3 dlhldm-1 H-iSdeoI 1-!1)- éée_til_]'-' '

guamdlna '

~(R)-N- {2- [5 6-citﬂuoro 3-oxo—2- (3; 3, 3atriﬁu0i'a—pi'opil)-.2 3-dlhtdt'0- H—tsomdol 1-:]]-_'

: _acetu}-guamdma o

(SyN- {2- 15, 6-diﬂuoro—3-oxo-2- (33 .ia'f-mfiué;oﬁpropil).-z, 3—dihidro—1_ H—isoindom'-m-; 0

_ aceﬁl}-guamdma

(RIN- {2- 5, ‘B-dicloro- 3ox02- (3, 3, 3-trifluoro-propil)-2, 3-dibidro1” Hsoindol1:l}-

acetll}-guamdlna S
o (S)—Nﬁ {2- [5 s-d:doms-oxa-z- (3 3,

- __(R)—N- [2- (5 6—ﬂlcioro-2~0fclapropaimetll-&oxo-z S-dlhldro~1 H—isomdol 1-:!)—acetll] |

' guanldma

(S)—N- [2- (5 6-dloloro-2-0|clopmplimettt 3-oxo-2 3—dm1dro-1 H-:somdol 1-;1)-acet:l] '

. guanidina,
~ (R)-N- [2— (5 6~dlclor0-2 mcloproptr-S—oxo—z 3—dimdra-1 H-:somdoi 1 ﬂ)-acetﬂ]- guanldma
(S)eN- [2- (5 8- diclom—z-»cmiopr0p11-3~oxo—2 3-dlhld!’0-1 H—isomdo#—‘l-ﬂ) acettl}— guamdlna

- (RMN- {2- 15, 6—d:ciorc—3~oxo~2— (2 2, 2-tnﬂuoro-eﬂt)-2 3—d|hldro—1H-Isomdol-1-ﬂ] acetil}-.

- guamdma

- (S)«N- {Za [5 B-dicloro-:s-oxo-z- (2 2 Z-mﬂuoro-etll)-2 3 dlhldrOaiHﬂsomdel 1-|I] acetil}-' '

~ guaniding,

RN {3'°°‘°"2‘ (2 2 2“’“7“‘-‘?‘5Wﬂ4@*ﬁﬂ“°f°meti‘*2: "3'dihiﬂf°'-1Hti_s@indom-iﬂ- -
. ace’t!i}-guamdma,_ ' . R o T

(SN2 [3-0x0-2- (2 2, 2-trn‘!uoro-e’ﬂl)ﬁ-tﬁflﬁd'ronieﬁf-'zf,3-—'-clihic_ird'~1Héisofnd_o!f1;i!]— acetil}-
"'guamdma,- ' ' o S ' '

o (R) N {2- 13- axo-2- (2 2 2 tnﬂuoro—etti) 5—tnﬂu0rometlia2 3-d|h|dm- H-:somdol -1-il]- acetn}-

. guanidina

_ .(S)-N- {2- [3—oxo-2- (2 2 2—trrﬂuom~etll) 5—tnﬂuorometll 2 3—dlmdrc-4 H-lsomdoM-u]—- :
o 'acetal}guamdina o _ _ _

_:-(R)-N* [2- (6-cioro~3-ox0—2- (3 3 3 tnﬂuoropropll)-2 3-drhtdro-1 H—lsomdol— -d) acet|I]~
o guamdma

-_(S)«N-f f2- (B-cloro—B—oxo—Z (3 3 3 tnﬁuorOperll) -2, 3~dlh|dro-1 H-Isomdol ‘l-ll)acetﬂ], _

'guamd‘ na,

-s;triﬂuorﬁ-prop_ﬂ)r?,_ 34_dihidrd~'1 H-isoindoi-i;u]-j



"(S) N- {2~ (5 clorg-3- 0xo-2- (3 3 3—trrﬂuoropropﬂ) 2, S-dlhldm—'i H-isomdol- -il}) aceifl]
guanldlna . L _ . _ - .
(R)-. Na{2-[3aoxo Mnﬂuorome’tll—z {3, 3 3—tnﬂuoro-propll) -2, 3—dlh|dro-1 H—ssomdol 1-- ill-
' acetll}-guamdma '

(S)-Nr {2- [3~oxo~6-tnﬂuoromeﬂl~2- (3 3 S-trlﬂuoro—proplf)-z S-dlhtdro-1 H—lsomdol—‘l ilj-

acetll}-guamdma

- (R)*N- {2- [3~oxo—5-tﬁﬂuorometll 2- (3 3 3-trﬁluoro—prop1!)—2 3—d1h1dro—1 H-fsomdol- |l}- .

acetﬂ}-guamdma :
| (8) N- {2- [3-oxo-5-triﬂuorometﬂ-2- @3, 3 3~tnfluor0-pr0pll)-2 3- dlh{dro- H-lsomdola - {lJ-
acetli}-guamdma " 2

R)- N- {2- [6-cloro- 3-oxo-2- (4 | _"'4_, '-;4~..t'riﬂuoroQbutu)ez-, 3._e-dihi;d_ro-_1 H;isdindol-1-n]-aceﬁi}-.

- guanldlna

(§)-N- {2- [efdéroe_'s—oxo-z- (4’, 4, 4-ifiuoro-butil)-2, 3-dinidro-1 H-isoindol-1-i}-aceti}-
- guanidina, - S B
(RN- {2- [5-oloro-3~oxo~2- (4_ 4, A-rifluoro-butiy-2, 3-dihidro-1 H-isoindoi-1-il]-acetil}-

- _'guamdtna,

(S)N- {2- IS-clofcs-Sakaaza .(_4,- 4, 4—tﬁﬂudroabUtil)¥2, '3-dihidr6—.1' Héis:Qindol-1-i}]—aceti_I}e_ -

' guamdma
- (R) N- [2- (6-c}oro-2-mciopropﬂmetll 3—oxo-2 3- dihldro-‘i H-rsmndol 1-1[)-acet|l}- guamdma

E _ (S) -N- 2 (B-c!oro-z-clclopropilmetﬂ—?, ox%0-2, 3 dlhldro-1 H-lsomdot 1-|I)-acet|I] guantdma

(R)-N~ [2- (5-cloro- 2-czclc>prop|lmetsl-3 ~OX0-2, 3—dlh;dro~1 H-lsomdol 1-il)-acetil]- guanidina,

(S)-N_—_ [2- (5—ciom-2-mcioproplimetl_]f:*}-oxo-z_:, 3¢;hidm-1_ H-lsoindoi fI-!!).-acetrE]— guanidlna o

5, Una compos;mén fannacéuﬂca para. uso humano vetennano y/o ﬁtoprotector que' -
comprende una . mntidad eficaz de un compuesto de ia: formula ¥ y!o sus sales_

. _"_-famaceﬂtrcamente aoeptables de acuerdo con una 4] mas de ias relwndicaclones 1a 4
' jun’to con un medio farmaceutacamente aceptable : '

B Una compos:cmn fannaoeuﬂca para uso humano, veterinano yfo frtoprotector que

_ "_'comprende una cantldad eﬁcaz de un compuestc de fta- ’férmula i y!o sus sale.s__
o fam}aoeut:camente aceptabies de acuerdo con una ‘0 mas de las remnducac:ones 1 a4,
o junto con uh medio farmaceuﬂcarnente aceptabie en combmactén con ofros mgredsentes :

'fannacoléglcamente activos o medrsamentos

7. Un proceSQ para la preparacwn de o8 compuestos de la formula | comg se def’ ne en
 tas reivindi icacioneg 1 a 4 en donde Rd y R6 son hidrégeno caracterizado ponque

_ (R)- N- 2~ (5-0[01'0—3 oxo—Z— (3 3 B-tﬂﬂuoroprapll)-z 3-dlhldr0~1 H-:somdol—'l-ll) acetrl]-_ :
o guaniding, -

0



a) iin htdruro complejo s hace reacclonar oon una ftaiam{da (de la formuia ll en Ia que
R1 RZ ¥y R3 tigrien la m[sma deﬁmcuﬁn que en [a rewundwacroneS 1 a una temperatura

N entre 0°vla temperatura de ebulhc;on de la mezcla de reacclén

'b) el producto obtemdo se ha@e reaccionar luego con una alcomcarbomlmetllenotnfenll-

fosforano en toiueno a una temperatura entre 20° yla temperatura de ebullrmon de fa

‘mezcla de reacmén o ¢on un fesfonoaoefato de tnaiquﬁo y una- base, a una. temperatura
| entre 0%y ia temperatura de ebufhc:én de Ia mezcla de reaoc:on, o '

| '_c) ei producto obtemdo se hace reacoionar con cloruro de guamdfmo ¥ una base a una
'temperatura entre 20° y la temperatura de ebullzc:én de la mezcla de reacc16n o con
. guanidina v.g., en un alcohoi que tene 1,2 304 atomos de carbono a una temperatura -
__entre 20° y fa temperatura de ebulllcton de la mezcla de reacclen : "

_' _' __8 Un prooes:: para Ea preparaclén de tos compuestos de la formula | como se det' ne en
L Ias reivmdlcaclones 1a 4 en donde R4 y R6 son htdrogeno caractenzado porque

1 a 4) ge hace reaoclonar con aTcox:carbomlmetﬂenotnfemi—fosfomno en to[weno auna

_temperatura entre 20° y la temperatura de ebulhclon de Ia mezcia de reaocmn oconun

- fosfonoacetato de tna!qu:lo y una base a una temperatura entre 0° y Ia temperatura de
o ebulhclén de Ia mezr;fa de reaccion ' ' -

b) el producto obtenrdo se hace reaccronar con una amma de férmula R3NH2 (R3 la
mlsma def nicién de Ias rewmdncaclones 1a4) y una carbodnmxda Aauna temperatura

i' entre 0oy Ia tern peratura de ebull}clén de la mezcla de reaccrén

_c) el producto obtenldo sé hace reaccmnar con cloruro de guamdmlo y una base a una"
'temperatura entre 20° y la temperatura de- abu]llclén de fa thezcla. de reacctén 0, con

' -'a) un compuesto de férmuia iII (R1 ¥ R2 tlenen fa m1sma def nlcmn de las relvmdlcac;ones - o

I



- entre 200y Ia temperatura de ebulhcuén de la mezcla de reacclon

9. Un procesc para la prepafacién de los compues_tos de Ia'formui_a' i como se define eh 3
tas reivindicaciones 1 a 4, en done R4 es alquilo y R6 es hidrégeno, caracterizado porque:

| ~a) una ftalamida (de la férmula Il como se define en la rei\gindic'_:acﬁiﬁn 7) se hace reaccionar

con un haluro de alquilmagnesio o con un reactivo de alquilitio en un éter a una

| tempe_ra_tu'ra 'efﬁtre'ci)f’ y la temperatura de ébul_ﬁéi_éh de la mezcia de reaccién

_ b) el producto obtemdo s hace reacc|0nar Iuego con un a!coxrcarbomlmeﬂlenotnfeml— :

fosforano en to!ueno auna temperatura entre 200y la temperatura de ebumcuén ds ia

_ mezcla de reaccmn, o COn 1~etox1—1-tnmetllsuomet:!eno y un. ac:do de Lewis a una .'
--temperatura entre -?8°C y 20"0 '

c) ol prOducto'obteﬁIﬂo sé" ﬁ'aeé reaccionar con 'cfo'rurb de guanidinio y ur‘ié base a una
' temperatura entre. 20" y la temperatura de ebulhcnon de la mezcla de reaccion o, con
o guamdma e.g., en un alcohol que tiene 1,2 3 o 4. étomos de carbonv a8 una temperatura '

. _entre 20° y a temperatura de ebulﬁclén de la mezc}a de reacaén

10. Un proceso para 1a preparacién de los cempuestos de la fomaula t como 8e deﬁne en .

. las rewmd:camones 1a4, en done RG 8s uf gmpo alquilo, carac:tenzado porque

a) Un" compuesto ‘de la formula IV ®1 a' R5 tiéne‘n‘ las 'rhis'mas defniciones de la
relwndlcacién 1) se hace reacclonar enla presencla de dusopropﬂamlduro de frtlo con un
_'RB—HaI donde Hai es F, Cl Br o I a una temperatura entre ~78°C y 0°C '

b) el produr;to obtemdo 88 hace reaccaonar can c!oruro de guamdlnzo y una base a una

: temperatura entre 20° vy la témperatura de ebullrc:én de la mezcla de reaccién o, con |

. guanldma e.g., en.un alcohol que tiene 1, 2,304 atomos de carbono auna temperatura
- "entre 20° yla temperatura de ebulllclén de fa mezcia de reacc:on

oy

- guamdma eg., en un a!cohal q:Je tiere 1, 2 3 04 étomos de carbono a una temperatura' |

e
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Abstract—Zoniporide (CP-597,396) is a potent and ‘selective inhibitor of NHE-1, which eshibite high aqueous solubility and
- seceptable pharmacokinetics for intravenous administration: The discovery, synthesis, activities; and rat and dog pharmacokinetics
of this compound are presented. The potency and seleciivity of zoniporide may be die fo the confotmation that the molecule

adopte due to the presence of a cyclopropyl and a S-quinolinyl substltmt on fhe central pyrazole ring of the molecule. € 2001
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The sodiume-hydrogen exchangers (NHEs) are cell
membrane transport proteins which exchange extra-
- cellntar Na* for intracellular H* driven by concentra-
tion gradients. NHEs play a key role in intraceliular pH
regulation, ion-transport and control of cell volume.
There are at least six known isoferms that are desig-
nated NHE-1 through NHE-6.! NHE-1 appeats to play
-a key role in mediating myocardial injury during peri-
ods of ischemia and reperfusion. Although there is some
debate about the degree of NHE-! sactivity duting
: myccardxal ischemda, the activation of this exchanger

duxing reperfusion i8 clearly detrimental to the heart,

due to a cascade of increased intracellular Na*, activa-
tton of the MNa*‘/Ca* exchanger, and mtramlluh.r
Ca** overload. Consequently, inhibition of NHE-I, the
sole isoform presemt in the heart, represents an atrac-
tive approach for reducing myocardlal injury durmg
ischemia/reperfusion.? A selective NHE-1 inhibitor is
. desirable due to the important physiological functions
played by the additional NHE isoforms in other tissues.
In particnlsr, NHE-Z and NHE-3 appear to have
significant roles in the gasirointestinal and renal systmns.l

’mep(mdmg awdhor, Tel: +1 860-715-0313; fxc +1—860-686-—
0001; e-mail: ange] _guzman pamz@groton.pﬁzetcom

The cardioprotective ability of a selective NHE-1 inhi-

_bitor could be extremely beneficial in hospital settings;
for example, in patients that are at risk for myocardial’
ischemic injury during cardiac surgery.? For surgical

seftings, an agent with high agueous solubility thai
would atlow for tm‘.ravencl.ls administration would be

R

sniporide {1b)

. Oureﬁ'orf.s directed towards the discovery of a selective
"NHE-1 inhibitor began with the recognition that car-

iporide (1a)* and eniporide (1b),° two NHE inhibitors in
clinical development, both contain an acylgusnidine moi-
ety. The synthesis and tng of a variety of heteroaryl
acylguanidines led to the identification of pyrazole 3a as a
novel and attraciive lead. Herein, we report the modifica-

tons in the structure of 3a that led to the discovery of -

zonipotide (CP-597,3956) (3d), a potent and selective

. NHE-1 inhibitor with the required agueous solubility

and pharmamkmctlcs for intravenous admlmstratmn
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S!m‘sofmme(wm{i)mmm
23°C, 4% (i) »-Bull 25 in bexames), —78°C, 75 mim; (1) ayclo-

S&ml

. propanesarbonyl chloride, DME, —78-23°C, 18h, 93%; {5) N.N--

dimethylformamide diméthy] acetal, reffux, 1h, 01%: (&} @) NaNO,,
H,0, HC1 (eq), 0°C, 1k; (8) SnCLIHLO, HC (ag), 0-23°C, 31; (i) -
HCL{g), BiOAs, 0°C, 15 man, 97%; (@) BN, BIOH, jéfiox, 1 B, 88%;

() guanidine, FIOH, 80°C, &z vacto, 45 min, 76%; {f) NaOB @M
" aq), MEOH, reflux, 1h; 56%; (0) (i SOC,, refinx, 1b: (i} guanidineg
hydrochtoride, NaOH (M- aq), THF, reflus, 1h, 67%; (}1) ch__- :

(m),'fHF lh,82% -

4. ﬁm?emeral.fﬁomg Med.Chmn Leit, H(ZMI)M _
", __'Thesynthesmofﬂmrepresentaﬁved‘thaiused

similar analogues (Scheme 1). Mon

C 7
- . malonic ester (4) was converted to B-ketoester 5 by for-
- mation of the corresponding trimethyisilyl ester, fol-
- lowed by -deprotonation with z-bugyllithivm and -
- acylation with ¢yclopropanecarbonyl chloride.® Treat-
“ment of 8 with ¥, N-dimethylformamide d.tmethyl aaetal
" provided emamine & as 2 single
" Hydrazine 8. was.
. followed by reduction of the diazonium. salt with stan-
* . _nows chioride and was jsolated as the dihydrochloride
 salt® This salt was considerably more stable to storage =
. than the corresponding free base. The condensation of -~~~ =
- enamine 6 with hydmazine 8 in the presence of triethyl-
" armine afforded pyrazole ester 9 in good vield as the only

ic. isomer.’
by diazotization of amine 7

detectable regioisomer.” This ester was converted to the

+ acylguamdine by two different methods. In one method,
© a'mixtare’ oftheestermdguamdmewasheatedﬁrstm
- -ethnial, snd then neat and 16 vaeus 1o provide 3d 4« the
" free basé, Alternstively, the ester was hydrolyzed to the
. cofresponding carboxylic seid 10, which was trans-
- formed to the acid chloride using thionyl chloride. The
. acid chiotide was redcted with guanidine hydrochloride
" imndar Schotten—Baomarm conditions to provide 3d as
. -the free base. In hoth cases, the free base 3¢ was con-

veried to the monohydrochloride salt which mystallmd

as the mﬂnohydrats 3EHCIH,07

- A fluoreseence-imaging plate reader (FLIPR) assay was
" usedasmpnmaxymforhﬂiﬂ-l inhibitory activ=
| iy, Tn this assay, fibroblasts expressing funciional
. humap NHE-1 wemexposedtoan intracellular acidic -
- challenge in the presence of varying concentrations or
. absence of compound. The rate of NHE-1 mediated
recavery of intraceftular pH was deterrnined in a 96-well
- format nsing the FLIPR and a pH sensitive fiiorescent

dye: NHE-1 inhibitors. reduce the rate of pH recovery.

The ICs; value is the concentration required 1o inhibit

- maximal pH recovery by 50%.1° A similar assay with
fibroblasts -expressing human NHE-2 and rat NHE-3
- wasmsdtodeierxmneﬂm inhibition oftheseisoformﬂ-_“’- '

Tahlo 1. - NFOE-] and NHE-2 inhibitory activity sad selectivity of zoniporide a0 analogaes in vitro nsing & FLIPR bused sssay

NHE2 S NEE-1

N  1Cs (nM)" 103, My ' versus NHE!
Me Ph B 008 s
. . o 350 o 12,800 37
) Cycloprogyl - . »Na;ﬂ:ﬂxy}- R R I - 15300 : i
34 (Zoniporide) . Cyclopropy!  © - 5-Qniriofindd. 59 . 12,008 -
R . Me _ S-Qnmohny} SR80 T 41800 48
1a (Casiporids) - oo © 560 C 3870 ' 51
th (Biporids) . oo e T o0 S
‘Bmmmmmﬁommgmmdmﬂhﬁeummsﬁfm L . . ' -
“Mmoﬁi—?:?.expedmm .

. "Mean of 6-13 experiments,
_ “NHE*Z WWQMWWM’ZIWI ICsp)

9
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bicyclic rings. These efforts provided zomiporide (3),

- As indicated in Table I, the NHE-1 ICs of lead com-
pound 3a is somewhat higher than that exhibited by
reference compounnds cariporide (1a) and eniporide {1b)
in the FLIPR assay, and its NHE-1 versns NHE-2
sefectivity is significantly lower. An investigation of the
SAR around the methyl group of 3a led to the identifi-

cation of compound 3h bearing a cyclopropyl group in -

its place. Compound 3b has improved potency and
considerably higher selectivity with respect to 3a, and is
comparable to caripotide and eniporide. Replacement

of the phenyl ring with a 1-naphthyl ring provided

compound 3¢ with even greater potency and selectivity,
Unfortnnately, the moderate agueous solubjlity of
compound ‘3¢ was not optimel for developing an
intravenous formulation. To overcome this problem,

the. -paphthyl proup in 3¢ was replaced with hetero-

8

&

&

% inhibition of pH Recovary

g

2

1w 104 1o 0 hlind

1w )
: conmmoimnmmm}

Figure 1. Zonqwnde inkibition of human N’HE—}- NHE-2-, apd rat

NHE-3medizted pi recovery in vitro using 2 FLIPR based assay.

Values are means< SE of iepresentative data.
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-
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Fignre 2. Rotational profile of 3a about the phenykpyrazols bond,
and of zoniporide (34} about the quinoline-pyrazole bond. The strue-
e shown represents the lowest energy conformer obtained for 34,

" formation
"~ Modeling of zoniporide (3d) provides very different

which contains a S-guinoliny! ring in place of the 1-
naphthyl group. Zoniporide has excellent NHE-I
potency, which is 2- to 9-fold better than cariporide or
eniporide, and an NHE-1 versus NHE-2 selectivity that
is at least 3-fold higher. Furthermore, it has a rat NHE-
3 ICs >500,000nM, which represents a >8000-foid
selectivity against this isoform (Fig- 1). Interestingly,
replacement of the cyclopiopyl group of zonjporide

with the methyl group present in the original lead
- structure results in a dramatic drop in NHE-] potency

and selectmty {compound 3e). In fact, the combined
effect of incorporating the cyclopropyl and S—qmnohnyl
groups inte this series appears to be synergistic. R is
possible that steric interactions between the S-quinolinyl
ring and the cyclopropyl nng in zomporide places both
groups it an optivnum conformation for both potency

: and selectivity. |

Computational molecular modeling!? supports this
bypothesis. Modeling of 3a shows that the bond con-
necting the pheny! and pyrazole rings in this compound
is conformationally flexible. As shown in Figure 2, even
the highest energy rotamers around this bond are read-
ly accessible (8-10kJ/mol} and no particular con-
is favored (conformatiopal dilution).

results for the rotamers about the bond joining the
quinoline and pyrazole rings (Fig. 2). An epergy mini-

“mEm I8 obtained at abomt —120°, and a valley with
_ relative energy of 4kJ/mol is observed at approximately

60°. The bartiers o rotation of this bond are quite high:

.approximately 120 and 60ki/mol (at dihedral angles of

aboiit 20 and 170°, respectively), Thiis, 2oniporide appéars

i becmstd&tahlymmmnfcrmnonaﬁy rigid than 3a.
* The good aqueons solubility of zoniporide ruakes it well

suited for a clinical target of parenteral administration.
Crystalline zoniporide-HCI-H,0O displays high solubility

" in severa! vehicles. For example, it has a solubility at

room iempetature of 5.6 and 8.4mg of active/mL in
sterile water for injection and 5% dexirose for injection,
respectively. This is at least pattially due to the presence
of two distinct jonizable sites in the molecule. The pK,

?Zand34 respectively.

The pharmacology of zonipotide is very promlmg A
#Na uptake assay confirmed the high in vitro potency
(ICso= 141M) and selectivity {157-fold and 15,7060-fold
v3 human NHE-2 and rat NHE-3, zespec’uwly) of
zoniporidet? Tis high selectivity for NHE-1 versus

of the acylguanidine and of the quinclinyl mmems are

NHE-2 and NHE-3 diminishes the likelihood of side

Table 2. Pharmacokinetiy parameters of zonipotide after fntravenons adwministration in rat and dog*

#y2 {1} Plasma protein binding {_%)

Specios CPpgul)  AUChw Gighjml)  Clp(mlyminfcg) Vs (L/ke)
Rat{n=49) 028 (0.08) 0.07 (.01 BT OR C 72022 0.5 0.1 ' 54
Dog (n=4) 0.58 (0.08) 0.45 (0.15) 40 (13) 2302) 0.9 03) " 55

*Yalues are eaq:ressed as mean (standard df.vxatmn) Dose I mgfka AH smdms nsed zoriporide-HCHH;O administered as a solution in pormal
sittine,

"Reprmmmwmmmatmmmmbg-hnm:back—ex&apohﬂonoflheﬁrsttwnmmmedplm_

comenmans
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effects due to interactions with the latter mfotms.
Additionatly, zoniporide displays excellent potency in
an ex vivo inhibition of human platelet swelling assay
. (ICs5=54nM), which confirmes is activily dgainst
_ etidopenous uman NHE-1.12 Furthermore, zoniporide
shows robust cardioprotection in. the Tabbit heart sub-
jected to 30 minh of regionsl ischemin and 25 of reper-

fusion, both I vitro and in vivo (EC5=0.25 and.

349nM, respectively} with & maximum ‘reduction of

infaret size of 83 and 75%, respectwely, in these mad-

e]:sis

Zonipoti_de displays the phannacoklneucs inrat and dog
shown in Table 2, which should allow. for intravenous

- admimstration. It is noteworthy that the plasina protein

binding of zoniporide in these specm is moderate.
Renal clearanoe of unchanged dmg is low i dogs
{13%:). :

In conclusion, zoniporide is a potent and selective inbi-
- bitor of NHE-1, which exhibits high aguecus solubility
-and acceptable pharmacokinetics for imiravenons
administration. The potency and selectivity of zonipor-

ide may be due io the conformation that the molecule
adopts because of the presence of a cyclopropyl and a 5--

quinoliny! substituent on the central pyrazole ring of the
molecale, This compound may be useful in protecting

the myocatdinm and other tissues from ischemia/reper-
fuston injury, and is cuxrenﬂy the smbject of further.

investigation.
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interest was held fixed at 10° increments and & consirained
energy minimization was performed on gach of these rotamers.

-12. Marala, R. B.; Brown, J. A.; Kong, J. X; Tracey, W. R.;

Knight, D. R; Wester, R. T.; Sun, D.; Kennedy, S. P.: Hama-
naka B 5. Ruggeri R. B.; Hill R J., submiited for publivation.
13. Kraght, D R.; Smith, A_ H.; Flynn, Do M MacAndrew,
J. T.; Bllery, 8. 8.; Kong, 1. X; MaralaR.B WesterR.T
Guman-Parez,A. Hill, R. 1.; Magee, W. P Tracey W.RJL
Pharmacol. Exp. Ther. 2001, 207, in press.
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Abstract—Pyridine and henzene hioisosteres of amiloride were synthesized and evaluated for their inhibitory potency against the '

sodium-hydrogen exchanger (NHE) invelved in mirscefiular pH regulation. The inhibition of NHE was determined by using the
platelet swelling assay (PSA) in which the swelling of human platelets was induced by their ineubation in an acid buffer (pH 6.7).

373

D,

22

Addifionally, the inhibitory potency of the most active compounds was assessed by measuring the inhibition of the EIPA-sensitive
22Na* uptake (UIA) by bBuman platelets after intracellular acidosis. The resnlis indicated that several benzene derivatives and

compounds bearing an carbonylguasidine mwiety in the meta position of the pyriding nitrogen were wuch more potent than
amiloride (PSATCsp=43.3 pM; UTAICs;=100:1 pM), but less than EIPA, a pyrazine NHE inhibifor (PSA:TCs50—=0.08 uM;
TIACs = 0.5 pM). In both biological assays (2-asino-5-bromo-pyridine-3-carbonyl)guanidine {32} was the most active molecule
(PSA: IC=0.8 pM, UIA : 1Cs,=0.8 pM). Our investigations demonstrated that the replacement of the pyrezine ring of amiloride
by a pyridine or a phenyl ring improved the NHE mhxbrtory potency (pheayl > pytidine > pyrazine). € 2002 Elsevier Science Ltd.

Al nghts z‘eserved.

Iniroduction -
In many cell types, including platelets, several mechans

ismhs fake part in the maintenance of intracellular acid- '

base homeostasis.”* One of the predomipnant mechan-
ism by which cells adapt to intraceliular acidosis is
. throngh the Na*/H* antiport system (NHE}. To date,

- six mmammmabizn isoforms of the Nat /Bt exchanger
have been identified and characterized (NHE-1-NIIE-
6).3¢ The most widely distributed subtype is the
amiloride-sensitive Na™*/H™ ‘antiporter (NHE-1} which

is involved in intracellular pH {pH;) homeostasis, celi

volume conttol, and in cell signaling.” Isoform NHE-1,
-the main Na*/H* exchanger in platelets, mediates the
electronentral exchange of intraceflular H* for extra-
cellular Na* with a 1:1 stoichiometric refationship

*Corresponding author. Tel: +32-4.3664381; fax: +32-4-3664362;
emailk dlreckmann@nlg.ac.be

BIER-EIG/02/S - mﬁommaner@
PYI: S0953-0896{82)00022-6

using the transmembrane Na® gradient established by
Na*/K*ATPase.® The structure and the fonctional
implications of NHE-1 and other isoforms have been
recently reviewed,>° The activity of the Na*/H* anti-
porter, especially NHE-1, can be modulated by a num-
ber of stimal such as growth factors, hormmones and
neurofransmitters, a3 well as by changes in cell vohune
and mechanical stimuli.)? Adthough the activation of
NHE is essential for the restoration of physiclogical
pI-I, an excessive stimulation of NHE results in an

inctease of intraceliular Na* concentration and a sub-

sequent activation of Na™/K*ATPase, with a con-
secutive increase of energy consumption. Since celular
Na* and Ca?* transport is coupled via the Na*/CaZ*
exchanger, which depends on the Nat gradient, the

' high intracellular Na* lovels lead to aised intrzcetlular
. g2t 81313 This ceflular CaZ* overload is assumed to

he involved in ischemic and reperfusion injuries, Hke
arthythmias, myoeardial contracture, stunping and tis-
sue necrosis.!5 In addition, the abnomalities in the

2002 Elsevier Science Ltd. All rights ressrved.
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activity of the NHE are implicated in the pathopenesis
andfor patho;ahymologml processes such as essential
hypertension, '1¢ diabetes mellitus,’*® postischemic
dysfunction, and cellular death. Moreover, raised NHE
activity in kidney and vascular smooth muscle conld
play a critical role in the etiology of hypertension, 22
vascular smooth muscle cell proliferation® and renal
disorders.?? Recently, the inhibition of the NHE has
besn considered as an useful approach to limit Ca?*
influx and avoid its deleterious consequences during
cardiae ischemia and reperfusion.* '

Consequenﬂy, 1o attenuate the harmful consequences of
3B excessive NHIE activetion, seversl inhibitors were
developed (Fig. 1). Beside its mhzbltory potency against
the Na*/Ca?* exchanger and Na* channels, amiloride
is 4 NHE inhibitor. Pharmacomodmniation of amiloride
generated more potént and more specific NHE inhibi-
tors: the 5-N-subsfituted pyrazine derivatives closely
related to the structure of amiloride (Fig. I}). Latet,
benzoylguanidines were. developed (e.g., cariporide,
HOE 694, EMI3-96785 and FR-183998}. These drogs
are highly potent and mmrkedly selective inhibitors of
NHE-1 without acting on other 1on catrier or pH

regulatory systems, 627

Phammacological development of NHB inhibitors for
cardiac therapy focused on sslective NHE-1 inhibitors.

These agents, as well the earlier nonspecific amiloride '

‘derivatives, have shown excellent cardioprotective
properties. Thus, the NHE inhibitors were expected 1o
be efficient tools for preventing high intracellular Na+
levels and concomitant Ca2* overload.”‘a - _

The success of NHE inhibitom In experimental studies
has led to clinical irials in high risk patients with cor-

onary artery disease as well in patients with acuie myo-

cardial infarction. These NHE inhibitors attenuated
both acute and chronic responses to myocardial post-
infarction resulting in the evolution of heart failure, 31—
These data suggest a potentially effective pew. ther-

apentic perspective for - the treatment of heart falhn-e

wsth NHE-} mhibitors.

Pyraang der valives

HaN._ .M.__.NH,

Since the nature of groups R and R’ (Fig, 1) has heen
extensively studied in the amiloride family, we have
examined the influence of bioisosteric replacemiznt of
the pyrazine ring by a pyridine or a2 phenyl, end the
effect of other snbstiintions on the aromatic ring (F:g
2).

Tn a previous work,3S we reported the preparation of

derivatives of amiloride where their pyrazine ring was
substifuted by 2 phenyl. Here, pyridine compounds (12,
14, 28, 30-33) structurally related to amiloride were
prepared (Table 1). The strictly pyndine bioisosteres of
amiloride (12, 28) differ by the position of the pyridinic
nitrogen. The preparation of 12 started from 2-amino-6-

- methylpyridine (Scheme 1). The nitration of this pro-

duct led to 6-methyl-2-nitraminopyridine 13637 The

one-pol nitration of ! with an excess of nitric acid (3

equivalenis) gave 2-amino-6-methyl-3,5-dinitropyridine.
2% The synthesis of 2-hydroxy-6-methyl-3,5-di-
nitropyridine -3 by diazotation of 2 was cardied out
under the conditions used by Berrie et al.¥ This step
was réquired by the presence of & high chloride con-
centration which could not directly generate 2-chlorp-6-
methyl-3,5-dinitropyridine 4.%0 This latter was obtained

by chlorination of 3 with a mixture of PCl/OPCls

according to Czuba method.*! After reduction of both
nitto groups,”2. the 3,5-diamino-2-chloro-6-methylpys-
idine 5 was acetylated (6), and then oxidized by KMnO,
wd 3,5-diacetylamino-6-chloro-pyridine-2-carboxylic
acid 7. .

In a first procedure, this intermediate gave the methyl
ester 8 or 9, which could not lead to the desited com-
pound 12, In a second approach, 7 was hydrolyzed in
atkaline conditions, providing the 3,5-diamino-6-chloro-
pytidine-2-carboxylic acid 10 with high yields (70~

75%). The carboxylic derivative 10 was then esterified
by means of N-zerr-butyl-5-methylisoxazoium perchlo-
rate (NBD* to give the crotonamide intermediate 11
which finally reacted with guanidine to give 12. A third

B |
o M. -NH, ‘RN N, N
! i
A om N l AN, NH
. G HNH,

o MM,
amiloride

EiPA Roathyl and R'=isopropyl

"HBA £ and R'=hexamethylena
DMA  R=fl'=methyt

MIBA R-methyi and F'=isobuty o
Benzane desivatives - A
270
Nv’ R :
u I ) H
= N M RN
HEO,S ”y””f MO H’ N N e
G NH, tH ! O . 0 NH
SHBOH L 2HCY
© EMD-D6TES HOE-684 R-plperidiy FR-18300%

Figowe 1. Inhibitors of the Na*/H™* exchanger.

eariporide B=isopropyi-MH -

3%
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Figwe 2. Pyridibe and benzboe derivatives of amiloride.

pathway involved the cyclization of 7 into N-{6-chloro-2
-methyl-4-ox0-4H-pyridof3,2-d]- 1. 3-oxazin-7-yi)-aceta-
mide 13, which reacted with guanidine to generate the
diacetylated and acetylated carbonylguanidine com-
pounds 14 and 15, respechveiy This latter underwent
acidic hydrolysis to give the pyridine bioisosters 12.
However, this hydrolysis occurred with poor yields (25—
30%). Alternative pathways® such as the synthesis of
N-hydroxysuccinimide esters or friflnoroacetic protec-

M, LN, CHa

I —*

OpNHN

-

1
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tion of amino groups have also been investigaied but

_ did not succeed to reach final compound 12.

The synthesis of the other pyridine bioisostere 28 started
from 16 obtained from 2-methylghitaronitrile following
Fritz procedure (Scheme 2).%3

Although, the preparation of imtermediates 17 and 18
was previously described, a mixture of both molecules
was always generated, and required fractional crystal-
lization. The 2,5,6-trichloropyridine-3-carboxylic acid
21 was produced by three different ways: the oxidation
of 17 by KMnOQ,, the catalytic oxidation of & mixture of
bromide derivatives {19 and 20), and the oxydaﬁve
process of 23 which was obtained from 2-meth .

taronitrile according to Mutterer procedure’ In the
last two cases, the yields were of 50 and 80%, respec-
tively. Indeed, the conversion of a polyhalogenated

pyridine to its carboxylic acid derivative by KMnQy is

f&“fj:%
QN7 N0,

Cho_N_CHy CHg " HO._ Ny -CHg
X .
HaN NH. ON
5 4.
S
1\“ CEJ&LOCHS
o P
o : HN NH
Aoty 0P

. o]
b . CHG i ol ’
s 5 \ Y "OCH
' / a N e NHz
< iN " . o NH _ 0
RGNS SN S o
10 HN NH M N Na\cl-h
o 3 o)\ous _ OA‘CHS 13
x 14 )
0 SO CH *
[+ !N 0/‘%/”&.")(0&;’ o NH
H
HNT i “ i ;gll)LNHz

Scheme 1. Reagenis: (i) HoSOWHNO,,~20°C; (i) H80y; €ifi} NaNOWHS0,; (v) PAOPCly; (v) SnCLHCL () AcyO; {vil) KMnO,; (vill)
CHlo; (i) CHLOH/HS80,; (x) NaOH, (x) BtsN/DME/NBI; (xii) guamdmeﬂ(ﬂ;’m BatOK; {xifl) Ac0/R10A (xiv) guanidiaedCNaG (xv)

guanidine. HCYNe/HCY;, {ovi) HCI/HAO/EtOH.

&
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known to give low yields. % As observed,*’ an attempt
1o prepare the acid 27 by reaction of 21 with NH,OH
led to decarboxylation {22). The carboxamide 25 was
generated from the acyl chloride 24, and the substifu-
tion of both chlorine atoms gave the 2 6-diamino-5-
chloro-pyridine-3-carboxamide 26 with satisfactory
yields (65%} Alkaline hydrolysis led to the key inter-
mediate 27. This latter was then converted by reaction
with N, N-carbonyldiimidazole (CDY) nto iis corre-
sponding ester, which reacted with guanidine to provide
the pyridine bioisostere 28.

Some compounds, related 1o 28, where the amino
groups are substituted by chlorine were synthesized
{Scheme 3).

Henee, the 2,6-dichloropyridine-3-carboxylic acid 29
was prepared by ortho-lithiation according to the pro- -
cadure reported by Radinov.>® The carboxyhic acids 2
and 29 were transformed by condensatiom—with CD
into their corresponding esters, which theg reacted with
guanidine to provide the desired mol 31 and 30,
respectively. An attempt to obtain 31 via the methyl
ester was unsuccessful. Compound 32 was obtained by
bromination of (2-ammo-pyridine-3-carbonyl)gnanidine
as previously described by Cragoe.™

Table 1. Chenical structures and inhibitory potsucy of the platelet Nat /H

“procedures.

Chem. 16 (2002} 17931804

Finally, some ‘simplified’ pyridine {33) and benzene {49,
42) derivatives were prepared according to known

32,53

Resulfs and Discussion

To measure the effect of the synthesized compounds on
the NHE aciivity, the human platelet swelling assay
(PSA) was used. ™% Addition of piatelet-rich plasma
{PRP)} to an acid propionate buffer led to the activation
of the NHE which uptakes extracellular Na* and
exirudes cytoplasmic H*. To restore ise-osmotic con-
ditions, the cytosolic accumulation of Na* is accom-
panied by a cell swelling due to the influx of water. This
platelet swelling induced a decrease of the optical den-
sity (OD) of the platelet suspension.!®® This OD
decrease is related to the value of extraceliular pH.
Indged, at pH 6.7, EIPA (16 uM), a specific NUE inki-
completely abolished the decrease of OD and
fed the platelet swelling (Fig. 3}, Other molecules
on Na* carriers such as ouabain (inhibitor of
fa* /K *ATPase pump) or furcsemide {inhibitor of
symport Nat K *+2C1) were investigated, and failed
modify the OD decrease, and thus the platelet
swelling.

+ axchanger

NH;
Ro A A 2o R
SRR
By X H

Compound X Y Ry Rz R; .8 ¥Csp (EM)ESEM.
PSA® © ¥Na* npake®

iz CH N NH» _ N, Cl H 240128

14 CH N WNHCOCH, NHCOCH; Cl H 99109

28 N CH NH» A l H 12405 13104

3 N CH N, H Br H Q.8540.085 0.82:0.1

3 N CH C1 Ci Ci H 28404 53106

36 N CH a (&) H H NA

k N CH H H f2 H NA

3 CH 931 NH, N, Cl H 0.81+08.08 16.0£3.8

354 cH CH NH; NH, Cl CHs NA

364 CH CH NH; H l H 3.510.04 18+04

3 CH CH NH; H H " NA

38 CH CH NO, NO, o] H 11403 10.6+0.1

3 CH CH Cl H NO, H 0.7+64 56421

40 CH CH H Cl CI H 13£0.5 2.746.5

41 CH CH a H Nii; H NA

42 CH CH H H H H NA

43 CH CH NECOCH,, NO, < o 63101 26422

44 CH CH NHCOCH, NO, 1 CoFy 44102

45 CH CH NHCOCEL, H H K 66.1:44.09

Amiloride {1} N N NH, NH, Cl H 435145 1501432

EIPA N N NH, {CHHNCHCH ), Cl H 008003 8.5+0.1

DMaA N N N, NCH:3 Cl H 0.8+0.04

EMA N N NH; NICH.) i H 024001 1.3+0.4

Carlpodide CH CH H (CH,),CH S0,CH, 31 0.12¢

PMD-95785 CH CH Cis pyrrole SOLCHy H .03

"Drug concenfration to achieve half-maximal inhibition of acid-induced ing of homsn plateless,

*Dirug concentration to achieve half-maximal inhibition of the BIPA-sensitive * uptake by humar platelels. NA =po activity at 10 ph.

Data from ref, 56.
“Synthesis of compotnds 34-39, 41, 4345 proviously desoribed in ref 35.
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‘i‘a p{&i&t\(ﬁ the biologice! activity, a nitro or a hahde
group was required in the R3 position. For the pyndine
derivatives, the nitrogen of the heterocycle should be i
the meta position of the carbonylguanidine side—chain.
Taking into acconnt these results, and as compared to
the structure of EPA and other S5-N-substitoted
amiloride derivatives, the synthesis of pyrid-3-y1 carbonyl-
guanidine compounds bearing ¢ N-substituted nitrogen
in R2 should improve the mhibitory potency of NHE.
Finally, further fupetional experiments are warranied to
confirm their therapeutic interest.

Experimental_
Drags and reagents

Stock solutions (0.5 mM} of DMA, EIPA, HMA (ali
from Sigma, Belgium) or amiloride derivatives were
prepated in DMSQ. The final concentration of DMSO
was minimized (maximum:2%) so that it did not affect
the measurements. ZZNaCl (37Mbq) was purchased
from NEN {Brussels, Belgin) and onabain from Sigma
(Brussels, Belgium)., Furosemide was a generous gﬂ:
from Pharmachim {Jemeppe, Belg:um)

Chemisfxy

Mélﬁng points were determined on a Bachi-Tottoh
“apparatus in opsn capillary tubes and are uncorrected.

IR spectra were recorded as KBr pellets on a Perkin-.
Elmer 1750 FT spectrophotometer. The "H NMR spec-
ira were faken on either a Bruker AW-80 {(80MHz) in

CDCl; or in PMSO-d; with HMDS as the internal
standard and a Bruker AW-400 (400.13MHz} instru-
ment in DMSO-d; with TMS as the inlernal standard,
at 25°C; chemical shifts are reported in & values (ppm)
relative 1o internal HMDS or TMS. The abbreviation
s=singlet, d=doublet, t=triplet, g=quadruplet,
m=multiplet, and br.
thronghout. For most amiloride anslogues, the high
nwmber of protons bound to mf;rogen atoms increases
the occurence of exchange and y influence the shift
values, The off-decoupling ! %e&NMR spectra were
measured with a Bruker DRX 400 Avance spectroineter
(100.62 MHz) in DMSO-d;, at 25°C. Chemical shifis

are reporied in 8 values (ppm) with TMS as the internal

standard. Elemental analyses {C, H, N, § in%) were
performed with & Carlo-Brba EA' 1108-elemental ana-
lyser and were withind-0.4% of the theoretical values.
All reactions were routinely checked by TLC on silica
get Merck 60F 254 plates.

3,5-Diamm2~ehloro—6—methylpyr@ne (5} Portionwise
' 2-chloro-6-methyl-3,5-dinitropyridine 4 (7.5 g, 35
mmol} was added to a suspension of tin chioride (42 g,
186 mmeal)y in HCE 12N (110 mL). After stirring for S0
- min at room femperature, the mixture was heated at
106°C for 45 min. After cooling, it was concentrated
under reduced pressure, the residue brought to pH 12
with NaOH 5N, a2nd continously extracted with CHCl;
overnight. The organic layer was washed with water,
" dried and evaporated under reduced pressure to afford a

s=broad singulet are used

solid brown residue. The crude product 5 was crystal—
Lized from toluene. The precipitate was filtered, washed

' with petroleum ether 40-60°C, and dried (3.3 g, 60%):

mp 170-172°C; IR 3460, 3375, 3301, 1618, 1477, 1449,
1427, 1245, 1212, 871, 741 em~%; 'H NMR (80MHz

CDCI-_; +DM80-45, HMDS), 8 2.26 (s, 3H, CH3), 349 .

(s, 2H, 3-NHy), 3.74 (s, 2H, S-NH), 6.36 (s, 1H, 4H-
idine). Anal. calcd for CaHgN:CL: C 45.73, H5.32, N
26.66; found: C 46.05, H 5.23, N 26.57.

3,5-Discetylaminn-2-chiloro-6-methylpyridine (6). A
solution of * 3,5-diamino-2-chloro-6-methylpyridine 5
{7.5 g, 48 mmol) in acetic anhydride {106 mL, 1.06 mol)
was stitred for 30 min at room temperature until for-
mation of & white precipitate. The medium was then
poured on ie (100 g} and stirred for 30 min. After-
wards, it wes nentralized with 30% NaOH to pH 5, and
then to pH 7 with satorated NaHCO;. After cooling
overnight, the crude compound 6 was filtered, washed

with water, and dried. Crystallization from toluene gave

the title compound (10.3 g, 90%): mp 238-240°C;
1R 3306, 3270, 3016, 1667, 1536, 1499, 1432 1373, 1243,
681 cm"‘ 'H NMR (80MHz, CDCi3+DMSO-a‘6,
HMDS), § 2.07 {s, 6H, NH-CO-CH;), 2.33 {5, 3H,
CH.), 8.26 (s, 1H, 4H-pyridine), 9.48 (s, 2H, NH-CO-
CHs). Anal caled for CioH12N30,CL € 49.70, H 5.00,
N 17.39; found: C 4%.45, H 5.26, N 17.66.

Sﬁ-IhamtyhnﬁmMm»-pdem-}mrhexyhc seid
(7). A mixture of 3,5-diacetylamino-2-chloro-6-methyl-
pyridine 6 {16 g, 41 mmol) and MpS04 {3 g, 25 mmol} in

- water {200 mL) was stirred and heated at 80°C, KMnOy
{16 g, 101 mmol) was added portionwise, and the
- reguiting mixture was stirred for 1 h. Afterwards, the

excess of KMnQ, was reduced by NaHSO,, the man.

ganese dioxide (MnQ,) filesred, and washed with hot
water (2x 30 mL). The combined filtrates were adjusted

to pH | with 20% H,S0,. Lefi overnight at 4°C, the -

formed precipitate was collected, washed with water,
and dried. Crystallization from ethanol gave the title
compound 7 {6.75 g, 60%): mp 212-215°C; IR 3533,
3346, 3245, 1712, 1690, 1584, 1537, 1475, 13'?1 1247,
1228, - 1194, 723, 66’} em~; 'H NMR (80MHz,
CDCls +DMSO-dg, HMDS), & 2.19 (5, 3H, 5-NH-CO-
CH3), 233 (s, 3H, 3-NH-CO-CH;), 536 (s,
COOH -+ H,0), 9.35 (s, 1H, 5-NH-CO-CH,), 9.68 (s,
1H, 4H-pyridine), 11.07 (s, IH, 3-NH-CO-CH,). Anal,
calod for CoH;oN30,CL C 4421 H 371, N 1547,

found: C 43.96, H 3.98, N 15.76.

Methyl 3,5-dincetyl ii¥ine-2-carboxylic
ester (8). The decomposition of methyhitrosourea (4.1
g, 40 mmol) into NaQH 5N gave diazomethane, which

. was extracted with diethyl ether (10 mL). The diazo-

methane solution was then added dropwise to 4 solution
of  3,5-diacetylamino-é-chloro-pyridine-2-carboxylic

. acd 7€2.7 g, 9.9 mmol) in a mixture ethanol-dimethyi-

formaride (¥:1, 100 m1}, and the temperature was kept
under 16°C. After warming to room temperature, the

- medium was concentrated under reduced pressure, and

diluted with water (160 mL). The pure compound 8 was

filtored, washed with water, and dried {1.85 g, 65%): mp

197-199°C; TR 3321, 3277, 1710, 1688, 13586, 1523,
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IR Beﬁvadea de N-((S-axe-zg&dﬂﬁﬁm-*! H-:saindol-‘l 4l)aceﬁ1}guam 1a:
S cahdad de inhibldnm de NHE-1:para el fratamiento del infartay I
R P angma da pecho S

: .:_-L;'Espe@aimente se reciama protec;ctén para Iasrespesms qufmms :

B .;N{2~(2easobuti!~3-»oxo~2 3—dlh1dre~1 H%somdol~1 -rf}-?—metﬂproprami]guamdma |
o Ne{(2-iobutil-7-metil-3-0x0-2, 3-dihidio-1 H-isoindol-1 Hacetiijguanidina. - -

N»[s-@loro-s-axa-ﬂsa?:«trmuampmpﬂ)ez 3—d1’hidrM Hqtsmmm-w)acem]‘- oL
- _'-'__'_}3"__'._-rguamdma s Fon

e Mndicaﬁién 7* Se remndzca of precaso para; 8 abtencmn de Ios i’ mpues
L 3"3&@ fét‘mu!a (i} earaatenzagio porque a:amprende las Sigwentes siapas

L _-.a) Un hrdmro mmplejo se haee 1 w r con una ﬁalimida de férmu!a (u) T
by ‘producto - obisnido ‘3@ hace _reaoclomr “luego - con’ un L
:alwwwﬁ{lmemenowemifqma en toiuené -con ;;m fosfonoacetaio de - 7
f-itnalﬁuilsyuna base, . - S P
L G El productt abtensdo se hase reacczcmar?ccn cmruro de guamdmo yuna base e T
'f'_--weﬁsumam T e e T T

RN -f_a) Un cornpuesta de férmuia (m; se hace_ |

ST almsarbcnﬁmaﬁienotrﬁeml fg&fara > en folueno.o'¢ 4 _
Ul b) El praducta abiemda se haw reacmmar aon unaamma de !afémda&NH

.- una carbodiimida B R
Lol ::-c) El pmducto ob%emeia se hace reacozmar cen clamm cie guamdlnoy una,bage-{_i-_j-_ Lo




~ Reivindicacion 9: Se reivi

3 el proceso para Ia obtencitn de fos compuestos

de férmula {)) caractenzad&quue comprende las s:gurentes etapas

a)tina ﬁalsmsda se hace reaccronar c:on haiuro de alquu!magnesno con un reactivo

~ de alquil-litio en un éter.
b) El  producto

o con guamdma

obtenido  se hace  reaccionar -
alcoxicarbonilmetilenotrifenilfosforano  en.  tolueno o
- trimetiisiloxietileno y un dcido de Lewis -
c) El producto obtenido se hace reacczonar con cloruro de guanldimo y una base

'oon i

con - un
1 -etoxi-1 -

 Reivindicacién 10 Se relvmdica el proceso para la obtenc:on deios compuestos
- de formula (f). caractertzado porque comprende las sxgmentes etapas

) El compuesto de formula (V) se hace reaccslonar en presenc:ra de '

"~ diisopropilamiduro de litio
. b) Elproducto obtenido se hace reacc:onar con c!cruro de guamdnmo v una base
= o con guamdma en un aicohol o _ .

0 Susténto'bes@'gtiv o

. La mvencién se ref“ iore a nuevos compuestos de 1somdolmona de ta férmuta {I)
que son adecuados como medicamentos anti-arritmicos con un componente
 cardioprotector para la profilaxis del infarto y el tratamiento del infarto y la angina
de pecho. Los compuestos también inhiben de una manera preventiva (os

- - procesos patofisiologicos asociados al dafic inducido por isquemia, en particular

el desencadenamiento de arritmias cardiacas zndumdas por isquemia y de la

- insuficiencia cardnaca :

" Los inhibidores del NHE1 de la férmula (1) tienen un importants efecto

~antiinflamatorio y pueden utilizarse en 1a inhibicién de los mediadores de la

| inflamacion, ademas exhiben un efecto reductor de las lipoproteinas del suero

- factor de riesgo esencla! para &l desarrono de lesiones. vasculares_

- arterloesclerotrcas

‘» Unavez catalogada la invencion ésta se das_ific__:i_i en la seccion: A 61 K *Vuas
de Ia Clasificacion internacional de Patentes. . -

3 Determmac:on def Estado de ja Técnlca

ConSIderando que lafecha de presentacron de la primera solicitud de patente de la
- cual se reivindica prioridad es: 03/06/2002, se procedid a efectuar la busgueda de

documentos reiac:onados en &l estado de la técnica con fecha de pubhcamén |

' anterlor aeésta.

Tltulo

“Potent and seiectwe mhlbltlon of
~ the human Na+/K+ exchanger
isoform NHE1 bya nove[




_._naguamdinedenvatwe'f- b |
SRR § . 162b59" 1o '

R “Biscovery of Zomp@ride Apoieﬂt e ]
: and ﬁefez:&we sodium—hydrogen o '

inhtbitarmth hlgh aqueous 1o

sl - sotubility” .
B ‘Synthesas and Blclogtcai
evaluatzon of aro;dguamdmes

fohehumanp!ate!ema L

: (&ﬂfaufo‘l&‘ ,a 435)

related to amiloride as inkibitors Enemde?;ﬁt}z 4 T

N "'-;:"'EI nivel inventwo del objeto rec!amado se evalué por comparac;én entre ias'___' -

o Se miwndicaa compuestos derivados de! micleo de !a fémmla (I)

L Esw&t a}mente se rec!ama p,-mﬁ.wén para ias espectes quim:cas

- ' cergcteristicas esenciales de jos. compuestos definidos en el pi;ego rewmd; : i: Oy PR
e ics elemen%es estructurafes anticipadas par a! arte prewo :

o '_N-IZ-(E“;sobutrf&axo-z 3-drhzdro-1 H-isomdol—‘I -;1)a2-metxlproptoml}guamd' na

o __'_“f_',N-{(Zelsobuﬁ’l-7—rﬂettl-3~oxa-2 3-dihidro-1H-isoindol- -fil)acstifjguanidina . .
e N-{5~clare—3-oxe~2~(3 3 S-trrﬂuampropii}-z 3rdihldf0~‘f Hv-isamdoi 1-il)aaetsl]-
-. '-;Quanfdiﬁa . - | Lo ; Ve

o '_-;‘-_'Entre otros.

. E: e&ado de! arﬁe previo a !a inveneién pmsen’ba las s:gmsf; :

'”:'-'La pubh&amén B‘l reyeia denvados de amimguanidma que Pfesentan act:wdad"f S

_.especles qu;mlcas Caﬂpgf 'dﬂ Y Eﬁlp@“de

- - como inhibidores selectivos de la isoforma NME-1 intercambiador Na'/H". Dentrode.
- los compuestos que se encuentran reveladbs en el foho 277 se enwentran !as AP




NH,
. .N'Hz QHSSOSH - MeO,S ™ CHS_SOSH
_ Cariporide | _ Enic;oride
&téﬁog’dad Dg.:

- La publicacién D2 hace referenma a la actividad selectiva de Zoniporide como
inhibidor de la actividad del intercambiador Na M’ NHE en eSpemai de lfos subtipos
NHE- 1y NHE-2.

E! compuesto zomponde ¥ sus anéiogos esiructurales se denvan dela estmctura de

formula 3: o

O NH,
o

N” . “NH,

NHE-1 NH-2

| Compuasto R _Arl IC50(M) IC50(M): NH-1 vg NHE-2¢
3a I Me 1T Femt 8 3000 | 5
b | Ciclopropit |  Fenil 3501 12,800 | 37
3¢ _ Ciclopropil {-nfatil ' 1686 18,300 102
3d (Zoniporide) | Ciclopropil S-quinolinit _ 5% 12,000 } : 203
3¢ 1 Me S~quinofinil 860 418007 0 0 4B
' 1a {Cariporide) T | 560 28,760 51
1b (Emponde) » R 140 | 9200 BB
Anterioridad D3:

La publicacién D3 hace referencia a oompuestos con estructura anaioga ala
reivindicada, denominados detivados de aroiiguanidinas con actividad inhibidora del
intercambiador Na'TH". En particular, se presenta el compuesto amz!onde y otras
'estructuras snm:lares que a contmuacron se relacionan:

M O

AMILORIDE (Dereivado de piraz‘ma) . EMD-96785 {Derivado de bencens) -



S ofe ado snbm Ea in _'" SEm :

B '___.-'.am;l&rtde e consigueh iguales resultados cuando el anillo ss de piridina o clandool
anfilo es de bencem iy que esta mtmén madtﬁque la- patenc; ¥
: w Na !H* NHE

- D10D20 D3 es posible conclr o siguiente:

fociihe m laarferenc;a estnba -'f' |

- acﬁwda& de!

'_'iabfhdad de gmpos sabre la estructura del oomp, jesto o
Iﬂhlbttona. d ei:'-__':. - L

. .-':'.:'Al evaluar !os e!emen&:s' caracteuswos de !os commstos remnd!eados con:
- respecto a las ensefianzas. detastadodeiatémﬂcafav&adasen!es antecadmtes;_—_...t

L' al dﬂwmento D’i ia d’ff@f%nsia estrtba en que toa derwados de L
.guamﬂiﬂa Canparida y. Entpeﬂde 'm-_ presentam nua}ea de: mmndohmna sino. de -_;j |

_pirazma 5‘” embargg no mesentan:mde@s fustenades de tsmndallmna R

nuc!ao de’ ls@mdcl-a@etrl-guanid"m 361 Agentes anﬁazrltnuws'porque inkiiben ia & .
' _'.jmb:adar Na !H RHE-i Con ei nuevo diseﬁo estructural'“a_ e

Lo ST r }as mﬁta;as que ev:dmcian "ies campuestos'e} saltcltmadpnta SR
U ung! Zabl-a con lag respuestas de aetmaad 1(:59_-para las e;emplas 1 a 56!:: denim de T

L :-':'-f!os que 5@ arwuentfan es' Jctur




" Ai respeczto es precm seﬁaiar que Ia diferencfa en cuanto a ta estructura anuiar de L |

- ispindolinona y su intérmeabio por anillos de benceno y pirazina no demuestranuna - R

.7t . véntaja thenica comparativa que evidencie una ventaja inesperada en términos def. . o

.o ofecto téanico. Por el contrario, 108 valores de ICsx de algunos de los ejemplos que -+ -

© .- acompafian el capfiulo’ descriptivo, como es el caso de las estucturas 1, 2y 5
. demuestran que 56 requiere la misma concentracion para intitbir la. actwidad del oo

© L intercambiador NHE-1 que ef mpuesto Zomponde porlo que se eoncluye que la; SRR

R maﬁeria ramnd;eada earece del requssntcx de altura mventlva. R

[ jAdemés {os cmmuestas O‘bjﬂﬁ de remnd:cac;on const;iuyeﬂ una serie bimséstara. o

- . dela primer serie‘de guanidinas con actividad sobre el infercambiador Na'H* NHEy
. enrazéna la comparacion efectuada 'y ala similitud estructural se concluye que los . -
© compuestos no cumplen cen las drspoarctones normatwas de! art:culo 18 de la"__ R

Dectsiéndf&s

S 5. cmwiusrén

L Los reqwsitbs de patentab]l[daﬁ de la prewnte solicrtud se eneuentran afectados

IR *."'.i’--aSi o

Nwel !nventivo'f * .

" Nivel inventivo R

B cumphmiemo del articulo 45 de Ja Decision 486 de la Corisién de la Comunidad
"--Andina, sele indica que debe dar respuasta deritro del término de sesenta dias = -

e "_contadaé & partir de la fecha de notificacion de la presente comunicacion. En caso

o de no dar respuesta al’ presents’ requerimiento, o si 4. pesar de la’ respuesta

B '_:._::;_-subsggﬁem los :mpedimemas para 13 coneesnén se denegara 2a patente '

Nwei inventxva. PR
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orforme a fo dispuesto en el numeral 5.2, iteral e),
del capitulo quinto del tituig/primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA/CESPEDES DE VERGEL
Jefe de Divisién de Nuevas Creaciones

! CONCEPTO TECNICO No. 2833
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