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Solicitante: SANOFI-AVENTIS DEUTSCHLAND GmbH

RESPUEST AEXA DE FONDO

LUIS PATINO LEIVA, mayor de edad, identificado y domiciliado como aparece al pié de mi
firma, en atencién a su oficio No. 12187 notificado el - 26 de septiembre de 2008, atentamente me
permlto dar repuesta al mismo de la siguiente manera: :

Reivindicaciones de Uso

Las -reivindicaciones 6 - a 12 que se refieren al uso. de un compuesto han sido eliminadas del .
capitulo reivindicatorio. En consecuencia, la objecidn en cuestion debe tenerse como superada.

Nivel Inventivo -

Argumenta su Despacho que ambos compuestos tanto de la anterioridad como de la presente
solicitud tienen la misma actividad farmacoldgica y que una persona versada en la materia sabria
que un heteroarilo sustituido por fllior y un cicloalquilo sustituido por flior pueden: ser bioisdsteros,
es decir, que no van a influir en un cambio importante de actividad farmacoldgica como en la
presente solicitud que no cambi la act:vndacl de las benzoliguanidinas ya conocidas en el estado.de
la tecmca

Con el fin de superar la objecion por falta de nivel inventivo, pongo a consideracién del sefior
examinador los siguientes argumentos que demuestran que los compuestos de la invencién no
habrian sido. sugeridos por una persona versada en la materia en vista de las ensefianzas del

documento D1.

El documento D1 revela benzoliguanidinas ~como inhibidores NHE los cuales pueden estar
sustituidos con nitro-heteroarilo (C1-C9) opcionalmente sustituidos con fllor. Sin embargo, dicho
documento no revela ni un solo ejemplo en el cual el compuesto nitro-heteroarilo (C1-C9) se
encyentre sustituido por fllior. 5
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Por otra parte, nada de lo revelado en D1 sugiere a una persona versada en la materia a modificar
los compuestos alli reivindicadas de tal forma que se obtengan los ‘compuestos de la presente

invencion los cuales presentan un g gp,o cicloalquilo fluorado.

“Es'més, una persona versada en la materia sabe que compuestos aromaticos del tipo nitro-
heteroarilo (C1-C9) no se pueden comparar con grupos cicloalquilos no arométicos como el grupo

cicloalquilo fluorado acé reivindicado, De hecho, es conocido en el arte que tanto los grupos

aromaticos como los no aromaticos presentan diferencias estructurales, guimicas y biolégicas.

En consecuehcia, una. persona versada en la materia no tendria motivacion para cambiar el anillo

nitro-heteroarilo (€C1-C9) revelado en. D1 por un grupo cicloalquilo fluorado como el aca

reivindicado vy que ademas se obtuviera actividad inhibitoria NHE1. tal- como se describe en la
presente invencion.

Finalmente, solicito a su Despacho conceder el privilegio de patente a la presente invencion toda

- vez que las objeciones pla’_nteadas por su Despacho han sido superadas.

Anexos
» Nuevo capitulo reivindicatorio

Formulario de modificaciones
» 'Recibo de pago ’

be 'la _Seﬁora Jefe,

N Luis Patx &WV
C.C. No. 2.930.616 de Bogota
T.P.A. No.2698 dei C. Sup dela Judlcatura
Calle 94A # 7A-09
Teléfonos: 6107420
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REIVINDICACIONES

1. j-tf‘;ina benzoilguanidina cicloalquilderivada fluorada de la fo_rmula !

o

. enla que los significados son:
© X oxigeno, azufre o NR6;

R6 hidrogeno, alquﬂo que tiene 1, 2, 3 64 étomos de carbono 0 (CHMy)-CF3;
k 0,1,203
m cere, 1,263
cere, 1,26 3;
cero, 1,203;
1,263
cero, 1,26 3;
dondealtotal dem, n, p,qyresal menos 2;
R1 hnﬁfégeno alquﬂo quetiene 1,2, 364 étomos de carbono F, Cl, -OR(7),
NR(8)R(9).0 -Cstm, o :
R{7). R(B) yR(9), |

' lnﬂepenﬂientamente uno del ofro, hidrogeno, alquﬂo que taene 1,263 étomos de

carbono o (CHZ).-CFa,
s 1,23 é4
t 0,1,2304

R2 hidrégeno, F, Cl alquilo que nene 1,2,36 4 étomos de carbono o CFs;
R3- h:drﬁgeno, F, Ci, alquilo que tiene 1, 2, 3 6 4 atomos de carbono, CFs 0 SO.R10;

o carq, 162
) Rw aiqullo que tlene 1,2,364 étomos de carbono o NRY 1R12;

R‘H y R12 independientemente uno del otro, hidrégeno o alquilo que tiene 1, 2, 3 6 4
.. &tomos de carbono; |
R4 h&&:lrégenn, aiquaho que tiene 1, 2 3 6 4 stomos de carbono, F, Cl, -OR(13),

ST AL TR E o e A s b



#n

” “NR(14)R( 15) o “CVF2V+1;

\ R(13) H(M)y R(15),

ientemente uno del otro, hudrogeno alqu:lo que tsena 1 2 6 3 atomos de
-carbong o (CHQ)\.«-CFa.

v 1,2,364; _

w 0,123,064

i
i

RS hidrégeno o F; _
ysus sates aceptabm farmacéuticamente. -

2. Un wmpue&to de la férmula | como se reivindica en la rewmdicacién 1, enla que
. m signmcados son:

mdéeno azifre o NRG;
3 .mmgeno metilo'o CHz-CFa,
cero, 1 62, .
cero, 162;
cerp, 162
162
cerg, 16 2;

dmﬂlmtald&m n,p.qyr es al menos 2;

R1 - hidrégeno, mattlo F, Cl, -OR(7), NR(&)R(Q)O-CF:;,;
R(7), R($)Y R(9), :

- mdepenmentemenm uno del otro, h:drégeno metilo, CF3 0 CHx-CFs:

RZ hit%geno, F. Cl, metilo o CFs;

R3 mdeeno F, Cl, alquilo que tiene 1,2, 36 4 atomos de carbono, CFs, SO;CH;:, 0
SONM; '

R4 hldhégeno metilo F, Cl, nOR(‘lS), ~NR(14)R(15)0—CF3,

- R{13), m14)y R(15),
E x,inﬂaepenﬁlentemame uno del atro hndrégeno metilo, CFsDCHz—CFs,

RS hidrégeno o F,

. sua ,sales acept_ables fahnacéuticamente.

‘3. Un meuestn de la formula | como se reivindica en la reivindicacion 1 6 2, en la |

que los mgmﬂcadas son:

- X oxigeno azufre o NRG;.

RS h%mgeno, matno 0 CHy-CFs;
m cerad1;

n oem.wz

P cerdm




V"\‘

S 1

S0

g 162 _‘ S e - - j
rocero 61 | v ' - '
donde el total de m, n, p, g yresal menos 2

R1 hidrogeno, metilo, F, Cl, -OR(?) —NR(8)R(9) -CF3,

R(7), metilo, CF5 0 CHz-CF;

R(8) y R(9),
independientemente uno del otro hldrégeno, metilo o CHz-CF3;

“'R2  hidrégeno, F o Cl;

R3  CF3, 8O,CH; 0 SO:NH;;

R4 hidrégeno

R5 hldrégeno oF;

y sus sales aceptables farmaceuticamente

4. Un compuesto de la férmula | como se relvmdlca en una o mas de las
reivindicaciones 1, 2y 3 seleccionado del grupo:

| N~[4—(3,-3-drfluorocrclobutoxu)_-s-metanosuIfoml~2.~metllbenzoil]-guanidina,_

l‘\l~[4~(3,3—'ciiﬂuc')rociclobl_.:ﬁlz-:'ar_nino)~i':n—metam'osuIforiil‘-2-m¢=,-_till::emzoiI]-gu.-‘szrtidina,j
N-{4-[(3,3- diﬂuorociclobutil)metila’mino)~5-métanosulfonil'—2~metilbenzoil}—guahidina y
N—{4»-[(3 3-dlﬂuoroclclobutlI)metﬂamlno) -5-etanosulfonil- 2~metllben20|l}-guan|dma

y sus sales aceptables fan'nacéutlcamente

5. Un compuest'o de la formula l y/o sus sales aceptables farmacéuticamente
como- se reivindica en una o més de las reivindicaciones 1 a 4, para usar como
medicamento. ' ' '

6. Una medicina para usc humano, veterinario y/o fitoprotector que comprende una
cantidad eficaz de al menos un compuesto de la formula | y/o las sales aceptables
farmacéuticamente como se reivindica en una o mas de las reivindicaciones 1 a 4,
junto con soportes y aditivos aceptables farmacéuticamente. -

7. Una medicina para uso humaho veterinario y/o fitoprotector que comprende una’
cantidad eficaz de al menos un compuesto de la férmula | ylo las sales aceptables

farmacéuticamente como se reivindica en una o mas de las reivindicaciones 1 a4, B
junto con soportes y aditivos aceptables farmacéuticamente en combinacién con otros

mgredlentes o medicamentos activos farmacoldgicamente.
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and 3-methylsulfonyl-4-(2'-trifluoromethylethyl)
benzoylguanidine. Also disclosed are pharmaceuncal com-
positions and the use of the compounds in the treatment of
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FLUOROALKYL SUBSTITUTED
BENZOYLGUANIDINES

The invention relates to benzoylguanidines of the for-

mula I

in

R() 1
RE)

NH;
RG - LN =<
NH;
R4 (o}

which:
R(1) is hydrogen, }* Cl, By, I, CN, NO,, OH, (Cy~Cg)-
alkyl, (Cs—Cg)- cycloalkyl o ~—(CH2)Z,~(CF2)¢
CPy; 3
a is zero or 1
b is zero, 1 or 2;
¢ is zero, 1, 2 o1 3; or
R(1) R(S)—SO or R(6)R(7)N--SO._,
m is zero, 1 or 2;
R(5) and R(6) independently of one another are

(C,—Cy)-alkyl, (C5-Cg)-alkenyl, CF; or —C,Hy,—

R(8);
nis zero, 1, 2, 3or 4;
R(7) is hydrogen or (C,-C,)-alkyl;
R(8) is (Cy~C,)-cycloalkyl or phenyl,
which is not substituted or is substituted by 1-3
substituents selected from the group consisting
of F, Cl, CF,, methyl, methoxy and NR(OR
(10}
R(9) and R(10) independently of one another are
hydrogen or (C,—C)-alkyl; or
R(6) is H;
or R(6) and R(7)

together are 4 or 5 methylene groups, of which one
CH, group can be replaced by oxygen, 8, N,
N—CH; or N-benzyl, or

R(1) is —SR(11), —OR(11) or —CR(ll)R(lZ)R(lS),
R(11) is —C,H,,—{(Cs*Cg)-cycloalkyl, —(C;~Co)-
heteroaryl or phenyl,

the aromatic systems being unsubstituted or substi-
tuted by 1-3 substituents selected from the group
consisting of F, Cl, CF;, CH,, methoxy, hydroxyl,
amino, methylamino and dimethylamino;

R(12} and R(13} independently of one another are
defined as R(11) or are hydrogen or (C;~Cy)-
alkyl;

p is zero, 1 or 2; or

R(1) is phenyl, naphthyl, blphenylyl or (C,-Co)-
heteroaryl, the latier linked via C or N,
which are unsubstituted or substituted by 1-3 substitu-
ents selecied from the group conmstmg of F, Cl, CF,,

CH,, methoxy, hydroxyl, amino, methylamino and

dimethylamino;

R(R) is —CE,R(14), —CHR(15)] [R(16)], —CE[(CF.)
—CEDHR(5)], —CI(CE,),—CF,]=CRASR(LE);
R(14) is (C,~C)alkyl or (C4~Cy)-cycloalkyl;-
R(15) and R(16) independently of one anotherl are

hydrogen or (C,~C,)-alkyl;

qis zero, 1 or 2;
ris zero, 1 or 2;

R(3) is defined as R(1);

R(4) is hydrogen, (C,~Cs)-alkyl, F, C1, Br, 1, CN or

—(CH,)—(CF,)—CFy

10
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815 zero or 1;
t is zero, 1 or 2;
and their pharmaceutically tolerable salts.
Preferred compounds of the formula I are those in which:
R(1) is H, F, Cl, Br, CN, (C1~C4)-a]ky1 (CsCo)-
cycloalkyl O,;—‘(CFZ)G.
a is zero or 1;
Cis zero, 1, 2 or 3; or
R(1) is R(5) —80,, or R(E)R(7IN—80,—
m is zero, 1 or 2;
R(5) and (R6) independently of one another
are (C,—Cy)-alkyl, (C;-Cg)-alkenyl, CF; or
—C,H~R(8);
n is zero ot 1;
R(7) is hydrogen or (C;—C,)-alkyl;
R(8) is (C,—Cy)-cycloalkyl or phenyl,
which is unsubstituted or substituted by 1-3
substituents selected from the group consisting
of B, Cl, CF,, methyl, niethoxy and NR(DR
(10); _
R(9) and R(10) are hydrogen or (C,~C,)-alkyl; or
R(6) is hydrogen; or
R(6) and R(7)
together are 4 or 5 methylene groups, of which one
CH,, group can be replaced by oxygen, 8, NH,

N—CH, ar N-benzyl, or
R(1) is —OR(11);
R(11) is Cs~Ce)-eycloakkyl, —(C-Co)-

heteroaryl or phenyl,
the aromatic systems being unsubstituted or subsli-
tuted by 13 substituents selected from the group
consisting of F, Cl, CF, CH,, methoxy, hydroxyl,
amino, methylamino and dimethylamino;
fis zero or'l; or
R(1) is phenyl, naphthyl, biphenylyl or (C;~Cg)-
heteroaryl, the latter linked via C ot N,
and which are unsubstituted’ or substitited by 1-3
substitienis selected from the group consisting of T,
Cl, CF,, CH,, methoxy, hydroxyl, amine, methy-
lamino and dimethylasaino;
R (2) is —CF,R(14), —CHR(15)] [R(16)], —CH[(CE,)
—CEJMR(3)], —(CF,),—CF,]=CR(15R(16);
R(14) i$ (Cy~C)-alkyl or (C,—Cg)-cycloalkyl;
R(15) and R(16)
independently ' of ome another are hydrogen or
(C,-C,) alkyl;
q is zero, 1 or 2;
r is zero, 1 or 2;
R(3) is defined as R(1);
R(4) is H, (C;~C;)-alkyl, F, Cl, Br, CN or CFg;
and their pharmaceutically tolerable salts.
Particularly preferred compounds of the formula T are

those in which:

R(1) is hydrogen, F, Cl, Br, (Cy-Cj)-alkyl, (Cs~Cqg)-
cycloalkyl, 0,~—(CF,),~CFs;
ais zeroor 1;
¢ is zero or 1; or
R(1) is R(5—S50,;
R(5) is (C,—C,)-alkyl or CF,; or
R(1) is —OR(11);
R(11) is
(C~Cg)-cycloalkyl, quinolyl, isoquinolyl, pyridyl,
in each case bonded via C or N, or phenyl, -
which is unsubstituted or substituted by 1-3 sub-
stitnents selected from the group consisting of F,

4
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Cl, CF, CHj, methoxy, hydroxyl, amino, methy-
laming and dimethylamino; or
R(1)is quinolyl, zsoqumolyl, pyrldyl in each case bcmded
via C or Ny
or phenyl,
which is unsubstitpted or substituted by 1-3 sub-
stituents selected from the grotp consisting of F,
Cl, CF,, CH,, methoxy, hydroxyl, atino, methy-
lamine and dimethylardoo;
R(2) is —CF,R(14), —CFR(15)] [R(16)], ~CF(CF,)
[R(15)], —C(CF4)=CR(15)R(16);
R(14) is (C;-C )-alkyl or (Cg—Cé)-cycloalkyl
R(15) and R(16)
independéntly of one another are hydrogen or
(C-Co)-alkyl;
R(3) is hydrogen, F, 1, Br, 1, —80,Me or CF,;
R(4) is hydrogen, methyl, F, Cl or —~CFj;
and their pharmaceutmally tolezable salts.
(C,~Cg)-Heteroaryl is understood as meaning radicals

 which are derived from phenyl or naphthyl, in which one or
" more CH groups are replaced by N and/or in which at Jeast -

4 .
zolides of the formula 11 by treatment with ‘carbonyldiimi-
dazole [L=l=imidazolyl, Staab, Angew. Chem. Int. Ed,
Bngl, 1, 351-367 (1962)}, the mixed anhydrides I with

CI—COOC2H5 or tosyl chloride in the presence of triethy- -

lamine in an'inert solvent, and also the activation of benzoic
acids with dicyclohexyl-carbodiimide (DCC) or with O]
(cyano(ethoxycarbonyl)-methylene)amino}-1,1,3,3~

~ tetramethyluronium ‘tetrafluoroborate (“TOTU”)

15

20

two adjacent CH groups (with formation of a five-membered

aromatic ring) are replaced by 8, NH or 0. In addition, one

or both atoms of the condensation site of bicyclic radicals

- (such as in indolizinyl) can also be N atoms.

(C,~Cy)-Heteroaryl includes, in particular, furanyl,
thienyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrazinyl; pyrimidinyl, -

quinazolinyl, cinnolinyl.

If one of the substituents R(1) to R(4) contains one or
more genters of asymmeiry, these can have either the Sor R
conﬁgurauon The compounds can be present as opncal

isomers, -as diastereomers, as racemates or as: mixtures .

thereof, - .

The designated alkyl radicals can be cither stmght»cham
or branched,

The invention fusthermore relates to a pmcess for the
preparation of the compound I which comprises rescting a
compound of the formmula I¥

R(). - m

in which R(1) to R(4) have the meaning indicated and L-is
a leaving group which ‘can readily be substituted nucleo-
philically, with guanidine.

" The activated acid derivatives of the formula I in which
L is an alkoxy group, preferably 4 methoxy group, a phe-
DOXY group, phenylthio, methylthio or 2-pyridylthio group,
or a uitrogen hetsrocycle, . preferably 1-imidazolyl; - are
advantageously obtained jn & manner known per se¢ from the
undetlying carbonyl chiorides (formula 11, L=Cl), which for

{heir part can in tum be prepared in a manner known per se

from the underlying carboxylic acids (formula. II, L=OH),
for example using thionyl ¢hloride.

Besides the carbony] chlorides of the formula II (L=CI),

further activated acid derivatives of the formula II can be
prepared in 2 manmmer known per se directly from the
underlying benzoic acid derivatives (formula II, L=OH), for

" ‘example the methyl esters of the formula Il where L=OCH,

by treatment with gaseous HCl in methanel, the imada-

pyridazinyl, indolyl, indazolyl,,.
guinolyl, isoguinolyl, phthalazmyl qumoxalmyl

[Proceedings of the 21st European Peptide Symposium,

 Peptides 1990, Editors B. Giralt and D. Andreu, Escom,
“Leiden, 1991]. A riumber of suitable methods for the prepa-

ration of activated carboxylic acid derivatives of the formula
11 aré indicated under details of source literature in J. March,

-Advanced Organic Chcmlstry, 'I‘h:rd Edition (John leey &

Sons, 1985), p: 350.

The reaction of an. actlvated carboxyhc acid derivative of
the formula II with guanidine is carfied out-in a manner
knowi per se in a protic or aprotic polar but inert organic
solvent, In this case, in the reaction of the niethyl benzoates
(11, L=OMe) with guanidine, methanol, isopropano! or THF
from 20° C. to the beiling point of these solvents have
proven suitable. In miost reactions of compounds II with
salt-free guanidine, the reaction was advantageously carried
out in‘aprotic inert solvents such as THE, dimethoxysthane
or dioxane. However, water ¢an also be'used as a solvent in
the reaction of II with guanidine when usmg a base such as,
for example, NaOH.

If L=Cl, the reaction is wdvantageously ‘catried out with
addition of an acid scavenger, c.g. in the form of excess
guanidine for binding the halohydric acid.

Some of the underlying benzoic acid denvatxves of the
formula H are known and described in the literature. The
unknown compounds of the formula I¥ can be prepated by

methods known -from the literature. The henzoic acids
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obtained are reacted by one of the process variants described
above to give the compounds 1 according to the invention.

The introduction of some substituents in the 2-, 3+, 4- and
5-position takes place by literature-known methods of
palladium-mediated cross-coupling of aryl halides or aryl
triflates with, for example, organostannanes, organoboromc
acids or orgauoboranw OF OrZANCCOPPEr Or NIGANOZING Com-
pounds. =

In general, benzoylguanidines I are weak bases and can
bind acid with the formation of salts, Possible acid addition
salts are salts of ‘all pharmacologically tolerable acids, for
example halides, in particular hydrochlorides, lactates,

sulfates, citrates, tartrates, acetates, phosphatcﬁ, methylsul—_

fonates and p-tolucnesulfonates. -
The compounds I are substituted acylguamdmes
The most promment represeftative of the acylguamdmes
is the pyraz:me derivative amiloride, which 'is used as a
potassium-sparing diuretic in therapy. Numerous other com-
pounds of the amiloride type are described in the literature,

such as, for example, dimethylamiloride or ethylisopropy-

lamﬂonde

0 NH

I i

c ¢
“‘*c:” QQ“c*/ SNa” N

R“
. Amiloride: R', R"=H

" Dimethiylamiloride: R', R"=CHj

Eithylisopropylamiloride; R'=C,H;, R"=CH(CH,),



[

%7 455

1 1 1 O O

US005696167A

United States Patent 9 11 Patent Number: 5,696,167
Gericke et al. 451 Date of Patent: Dec. 9, 1997
[54] 4-MERCAPTOBENZOYLGUANIDINE 5292755 31994 Englertetal weeemmomane 5140331
DERIVATIVES FOREIGN PATENT DOCUMENTS

[75] Inventors: Rolf Gericke, Secheim-Jugenheim; 2106613 371994  Canada

Manfred Baumgarth, Darmstadt; 2111386 /1994 Cemada.

Klaus-Otto Minck, Ober-Ramstadt; 2130944 271995 Canada.

Norbert Beier, Reinheim, all of 556673 8/1993 European Pat, Off. .

Germany

73] Assignee: Merck Patent Gesellschaft mit
beschrarkter Haftuny, Darmstadt,
Germany

[21] Appl. No.: 593,863

[22] Filed: Jan. 30, 1996

301 Forcign Application Priority Data ’

Jan, 31,1995 [DE] CeIDADY .cccumiremenees 193 02 895.3

[51] Mot CLS .oinenn. COTC 323/65; AG1K 31/18
[52]1 U8 Ch cmrcrevscsennnen 51416185 564/430; 5641440
[58] FKield of Search . 5641440, 430;

514/618

[561 References Cited
U.S. PATENT DOCUMENTS
5091,394 2/1992 Enplertet al. avecminmomsin 514/331

627413 1271994 European Pat, Off. .
43 18756 1271994 Gemmany .

Primary Examiner—C. Warren Ivy

Assistant Examiner—Lytman H. Smith

Attommey, Agent, or Firm--Millen, White, Zelano, &
Branigan, P.C.

[57] ABSTRACT
4-Mexcaptobenzoylguanidines of the formula I

RE—§, - R! 1
NH;
A0 ) =<Nﬂz‘
o

in which A, R}, R, and R, have the meanitigs given, and the
physiologically unobjectionable salts thereof exhibit antiar-
rhythmic properties and are active as inhibitors of the
cellular Na'/H" antiporter.

15 Clatms, No Drawings
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4MERCAPTOBENZOYLGUANIDINE
DERIVATIVES

SUMMARY OF THE INVENTION
The invention relates to ortho-substituted
4-mercaptobenzoylguanidine derivatives of the forraula I

RI=§
Nt
Ay N =< '
NH:
O
in which

RY is A, CF,, CH,F, CHF, or C,F,,

R? is H, A, Cy ,-cycloalkyl Ph or Het, -

Het is 2 mono- or dicyclic saturated, - unsaturated or
aromatic heterocycle having 1 to 4 nnrogen, oxygen
and/or sulfur atoms, which heterocycle is attached via
N or C, which can be unsubstituted or mono- di- or

trisubstituted by Hal, CFs, A, OH, OA, SH, SA, NH,,

NHA, NA,. CN. NO, andfar carbonyl oxygen, ie., 4
carbon atom in the heterocyclic ring can be double
bonded to an extra cyclic oxygen atom,

A is alkyl having from 1 to 6 carbon atoms,

Halis F, C1, Bror I, and '

R! ' L i

10

15
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Fh is unsubstituted phenyl or phenyl which is mono-, di- .

" or trisubstituted by A, OA, NH,, NHA, NA,, F, Cl, Br
and/or CFg,
and the physiologically acceptable salts theréof.

An object of the invention was to discover novel com-
pounds having valuable properties, in particular those com-
pounds which can be used for preparing medicaments. It has
been found that the compounds of formula I and thed
physiologically unobjectionable salts possess valuable phar-
macological properties while being well tolerated.

The novel compounds are inhibitors of the cellular Na*/
H* antiporter, i.e. are active compounds which inhibit the
cellular Na*/H" exchange mechanism (Dusing et al., Med.
Klin. 87, 378384 (1992)) and thus represent good antiar-

thythmic agents which are particularly suitable for reating
arthythmias which occur as a result of lack of oxygen.

The best-known active compound of the acylguanidine
group is amiloride. However, this substance exhibits prima-
rily a hypotensive and saluretic effect, which is undesirable
when treating dishwrbances of cardiac thythm, in particular,
whereas the anti-arriythmic properties are only very weakly
expresséd.

In addition to this, structurally similar compounds are
-known, for example, from BP 04 16 499, equivalent to 1.8,
Pat. Nos. 5,091,394 and 5,292,755,

The invention relates to compounds of the formula I and
to physiologically unobjectionable salts thereof,

The novel substances of the present application exhibit a
good cardioprotective effect and are therefore particularly
suitable for the treatment of infurction, for infarction pro-
phylaxis and for treating angina pectoris. Furthermore, the
substances counteract all types of pathological hypoxic and
ischacmic damage, so that the disorders which are cansed
primaﬂly or secondarily by such damage can be treated. The
active compounds are also well suited to preventive appli-
cations.

Because of the protective effects of these substances in
pathological, hypoxic or ischaemic situations, there are
further possibilities for using these compounds in associa-

tion with surgical interventions, for protecting organs which -
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are from time to time less well supplied. in the couwrse of
organ transplants, for protecting the argans which are being
removed, in association with angioplastic vascular or car-
diac intefventions, in association with ischaemias of the
nervous system, in the therapy of conditions of shock, and
for the prophylactic prevention of essential hypertension.

In addition, the compounds can also be employed as
therapeutic agents in diseases arising from cell proliferation.
such as arteriosclerosis, late complications in diabetes,
sumour diseases, fibratic diseases, in pa:ucular of the lungs,
liver and kidneys, and also organ h ies and hyper-
plasias. Furthermore, the substances are suitable for diag-
nostic use in order to diagnose diseases which are accom-
panied by an increased activity of the Na*/H" antiporter, for
example in erythrocytes, or Jeucocytes.

All of the compounds of the invention have all of the
above effects, to a finite extent. The effects of the com-

can be ascertained using methods which are known
perse.asdesa‘lbed.forexampie by N. Escobales and J.
Figueroa in J. Membrane Biol. 120, 41-49 (1991) or by L.
Counilion, W, Scholz, H. J. Lang and J. Pouysségur in Mol
Pharmacol. 44, 1041-1045 (1993), .

Examples of suitable experimerital animals are mice, rats,
guinea pigs, dogs, cats, monkeys or pigs.

The compounds can, therefore, be used as pharmacentical
active compounds in human and veterinary medicine. They
can also be used as inteymediates for preparing further
pharmacentical active compounds.

In the given formulae, A is a branched or unbranched
alkyl group having 1-6, preferably 1-4, in particular 1, 2 or
3 carbon atoms, specifically methyl for preference. with
¢thyl, propyl, isopropyls butyl and isobutyl also being pre-
ferred and sec-butyl, tert-butyl, penatyl, isopentyl
(3-methyTbutyl), hexyl and isohexyl (4-methylpentyl) being
additionally preferred.

R? is preferably A, especially methiyl or ethyl.

R? is A, phenyl. 2-, 3- or 4-clilorophenyl, 2-, 3- or 4
fluorophenyl or Het. With pa:rﬁcular preference, Het
is—besides the definitions given below-—pyridyl,

Ppyrimidyl, triazolyl, thiazolyl or the partially or completely
hydrogenated derivatives of these radicals, which can also
be substituted as indicated.

Ph is preferably phenyl which is unsubstituted or is
monosubstituted by F, C, Br, A, OA, NH,, NHA, NA,; or
CF3-

Hal is preferably F, (1 or Br.

Het preferably contains 5-7 atoms (including
heteroatoms), and is preferably 2- or 3-furyl, 2- or 3-thienyl.
1-, 2- or 3-pyrolyl, i-, 2-, 4- or § -imidazolyl, 1-, 3-, 4- or
5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-,
4- or 5-thiazolyl, 3-, 4- or S-isothiazolyl, 2-, 3- or 4-pyridyl,
2-, 4, 5~ or G-pyrimidinyi, and also preferably 1.2.3-triazol-
i, 4 or -5-y1, 1,24-triazol-1-, -3- or -5-yl, 1- or
S-tetrazolyl, 1,23-oxadiazol-4- or -5-yl, 1.2 4-oxadiazol-3-
or -§-yl, 1,3,4-thiadiazol-2- or -5-y}, 1.2.4-thiadiazol-3- or
-5<y1, 1.2.3-thindiazol-4- o -5-yl, 2-, 3-, 4-, 5- or 6-2H-
thiopyranyl, 2-, 3 or 4-4H-thiopyranyl, 3 - or 4-pyridazinyl,
p)‘min}"l. 2'9 3"; 4’, 5"g 6‘ or 7 bﬂnzmlg 2‘. 3—.‘ 4"'-' 5"‘; 6"
ot 7-benzothienyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 4~
or 5-benzimidazolyl, 1-, 3+, 4-, 5-, 6- or 7-benzopyrazolyl,
2., 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or
7-bengdsoxazolyl, 2-. 4-, 5-, 6 or 7-benzothiazolyl, 2-, 4-,
5-, 6- or 7-benzisothiazolyl, 4- , 5-, 6- ar 7-benz-2,1,3-
Ox'ﬂdiﬂ!'Olyl. 2"‘1 3", 4"", 5", 6“‘9 7“ 0&' &mimlqu 1'1 3"’1 4“9 5"9
6-, 7- or 8-isoquinolyl, 1-, 2-, 3-, 4- or 9-carbazolyl, 1-, 2,
3., 4-, 5. 6-, 7-, 8- or 9-acidinyl, 3-, 4, 5-, 6-. 7- or
8-cinnolinyl, 2-, 4~, 5-, 6-, 7- or 8-quinazolinyl. The hetero-
cyclic radicals can also be partially or completely hydioge-
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nated. Thus Het can also, for example, be 2,3.dihydro-2-,
-3-, -4- or -5-furyl. 2.5-&)’&0*2—; -3, 4 ar 'S‘ffurylv
tetrahydro-2- or -3-furyl, 1.3-dioxolan-4-yi; tetrahydro-2- or
-3-thienyl, 2,3-dihydro-1-, -2~, -3-, -4~ or -S-pyrrolyl, 2,5-
ditiydro-1-, -2-, -3~, -4- or -5-pyrrolyl, 1-, 2- or
3-pymrolidinyl. teteahydro-1-, -2- or -4-imidazolyl, 2,3-
dikydro-1-, -2-, -3-, -4~ or -5-pyrazolyl, tetrahydro-1-, -3~ or
-4-pyrazolyl, 14-dihydro-1-, -2-, -3- or <4-pyridyl, 1,2.3.4-
tetrahydro-1-, -2-, -3, -4, -5--or -G-pyridyl, 1.2,3,6-
tetahydro-1-, «2-, <3-; 4=, <5- or «G-pyridyl, 1-, 2-, 3- o
4.piperidyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- ar
4-pyranyl, 14-dioxanyl, 13-dioxane-2-, -4- or -5-yl,
hexahydro-1-, -3- or «4-pyridazinyl, hexahydro-1-, -2, 4-
or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3.4-
tetrabiydro-1-, -2~, -3-, -, -5, -6-, <7~ or -8-quinolyl,
1,2,3.4-tetrabydro-1-, -2-, -3-, -4-, -5-, «6-, -7--or
-§-isoquinolyl.

10
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It applies generally that all the tadicals, for example A,

which may oceur two or more times in the molecule can be
identical or different, i.e. independent of each other.

The invention relates accordingly, in paricalar, to those
compounds of the formula I in which at Jeast one of the said
radicals has one of the abovementioned preferred meanings.
Some preferred groups of compounds cin be expressed by
the following formulae Ia to Jh, which comrespond to the
formula I and in which the radicals which are not more
precisely described have the meaning given in the case of the
formula I, but in which

in Ta R* is methyl or ethyl;

in Yb R* is methyl or cthyl and R? is A;

in Ic R® is methyl or ethyl and R? is 2-thiazolyl, 4,5-

dihydro-thiazol-2-yl, 1,2.4-riazol-3-yl or 1.24-(4-
methyltriazol-3-yl)y;

in Td R* is methyl or ethyl, and R® is imidazolyl, pyridyl

or pyrimidinyl;

in Ie R’ is methyl or ethyl, and R? is pyridyl or pyrim-

idinyl;

in I R? is methyl or ethyl and R? is phenyl. fluorophenyl

or chiorophenyl;

in JgR® is methyl or ethy! and R? is methyl. ethyl, propyl,

isopropyl or butyl;

in Ih R* is methyl or ethyl and R? is cyclohexyl or

cyclopentyl.

FPurthermore, particular prefcrenoe is given to those com-

- pounds which have preferred meanings as cited under Ia to
Th but in which, in addition, —80.,A, is methylsulforyl.

The invention also relates to a process for preparing the
compounds of the formula I according to claim 1, and the
salts theveof, characterized in that a compound of the for-
mula TI

Rr=§

Rt u

AOy
Q

in which R, R? and A have the meanings given above and
Q. is (1, Br, 0A, O—CO=—A, O—CO—Ph, OH or
another reactive esterified OH group or a leaving group
which can readily be substituted nucleophilically,
is reacted with guanidine, or in that a benzoylgnanidine of
the formula 1I

as

) &) Rt

in which R* and A have the meanings given above and
®*is F, (), Br, I or another suitable leaving group,

is reacted with a compound of the formula IV
R%5—H
in which
R? has the meanings given,
or with a salt-like compound which can be derived

" therefrom, or with a thiolate,

of in that a compound which otherwise corresponds to the
formula X but which contains, instcad of one or more
hydrogen atoms, one or more reducible groups and/or one or
more additional C-—C andfor C—N bonds, is treated with a
reducing agent,
or in that a compound which otherwise corresponds to the
formula I but which contains, instead of one or more
hydrogen atoms, one or more solvolyzable groups is treated
with a solvolyzing agent
andfor in that a base of the formula I which is obtained is
converted by treatment with an acid into one of its salts.
The compounds of the formula I are otherwise prepared
by methods which are known, per se, as are described in the
literature (for example in the standard works such as
Houben-Weyl, Methoden der organischen Chemie [Methods
of organic chemistryl, Georg-Thicme-Verlag, Stuttgart;
Organic Reactions, John Wiley & Soas, Inc,, New York; and
in the abovementioned patent application), under reaction
conditions which are known and suitable for the reactions

* mentioned. In this context, use can also be made of variants
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which are known per se but which have not been mentioned
in any more detail,

I degired, the stirting compounds can also be formed in
situ, such that they are not isolated from the reaction mixture
but are instead immediately subjected to further reaction o
give the compounds of the formula I,

Preferably, compounds of the formula I are prepared by
reacting an activated carboxylic acid derivative of the for-
mula I, where Q is particularly preferably Cl or —Q-CH,,
with puanidine, Reaction variants are also particularly suit-
able in which the free carboxylic acid II (Q==OH) is
converted, in a mpanner known per se, info the particalar
activated derivative which is then directly, without interme-
diate isolation, reacted with guanidine. Methods in which
intermediate isolation can be dispenseéd with are, for
example, uctivation with carbonyldiimidazol, dicyclohexyl-
catrbodiimide or the Mukayama vatiant (Angew, Chem, 91,
788-812 (1979)). .

The carboxylic acids of the formula II are prepared, for
exanmple, by nucleophilic aromatic substitution starting from.
appropriate benzoic acid derivatives with corresponding
thiols ox thiophenols. The reaction takes place in analogy to
the reaction of compounds I and IV, described below,

The reaction of areactive carboxylic acid derivative of the
formula I with guanidine takes place in a manner known per
se, preferably in a protic or aprotic polar or apolar inert
organic solvent,

Suitable solvents are listed below for the reaction of the
compounds I and IV, Particnlarly preferred solvents,
however, are methanol, THF, dimethoxyethane, dioxane,
water or mixtures which can be prepared thercfrom.
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Example C: solution
A solution is prepared from 1 g of an active compound of
the formula I 9.38 g of NaH.PO,2ZH,0, 2848 g of
Na,HPQ,.12H,0 and 0.1 g of benzalkonium. chloride in 940
i of double-distilled water, The solution is adjusted to a pH

" of 6.8, made up to 11 and sterilized by irradiation. This

solution' can be used in the form of eyedrops.
Example D: cintment .

500 mg of an active compound of the formula I aré mized
with 99.5 g of petroleum jelly under aseptic conditions.
Example E: iablets

A mixture of 1 kg of active d of the formula L
4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1

kg of magnesium stearate is pressed in a customary mapner

to give tablets such that each tablet contains 10 mg of active
coppound.
Example F: coated tablets _

In analogy to Example B, tablets are pressed which are
subsequently coated in a customary manner with a coating
comprising sucrose, potato starch, talc. tragacanth and
colourant.

Example G: capsules -

-Hard gelatin capsules are filled in a customary manner
with 2 kg of active compound of the formula I such that each
capsule contains 20 mg of the active compound.

Example H: arnpoules :

A solution of 1 kg of active compound of the formula Iin
60 1 of double-distilled water is sterilized by fileration and
dispensed into ampoules, which are Lyophilized under sterile
conditions and sealed in a sterile manner. Bach amporle
contains 10 mg of active compound.

The preceding examples can be repeated with similar
saccess by substiating the generically or specifically
described reactants and/or operating conditions of this
invention for those used in the preceding examples.

From the foregoing descrption, one skilled in the art can
easily ascertain the essential characteristics of this invention
and, without departing from the:spirit and scope thereof, can
make various changes and modifications of the invention to
adapt it to various usages and conditions.

What is claimed is:

1. 4-Mercaptobenzoylguaniditics of the formula 1

R?=—5, R I

NH;
. -
° NH;

in which
R! is A, CF,, CH,F, CHF; or C;Fs,
R?is H, A, C,y-cycloalkyl or Ph,
Het is a mono-or dicyclic saturated, upsaturated or aro-
© matic heterocycle having 1 to 4 nitrogen, oxygen
and/or sulfur atoms, which heterocycle is attached via
N or C, which can be unsubstituted or mono-, di- or
trisubstituted by Hal, CF;, A, OH, OA, SH, SA, NH,,
NHA, NA,, CN, NO, and/or carbonyl oxygen,
A is C, galkyl,
HalisF, Cl, Bror I, and
Ph is unsubstituted phenyl or phenyl which is mono-, di-
andlot Cng
or & physiologically acceptable salt thereof.
2. A compound according to claim 1, wherein R* is CF;,
CHJF, CHF, or CF,. :
3. Acompound according to claim 1, wherein R* is methyl
or ethyl.
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4. A compound according to claim 1, wherein R! is methyl
or ethyl and R* is A. '

5.A d according to claim 1, wherein R' is methyl
or ethyl and R? is phenyl, fuorophenyl or chlorophenyl.

6. A compound according to claim 1, wherein R* is mothyl
or ethyl and R* is methyl, ethyl, propyl, isopropyl or butyl

7. A compound according to claim 1, wherein R is methyl
or ethyl and R® is cyclohexyl or cyclopentyl.

8. A compound according to claim I. wherein R is
methyl. .

9. A compound according to claim 1, which is

{a) N-diaminomethylene-2-methyl-4-methylthio-5-

- methylsulfonylbenzamide;

(b) N-diaminomethylene-2-methyl-4-isopropylthio-5-

methylsulfonyl-benzamide;

{c¢) N-diaminomethylene-2-methyl-4-phenylthio-5-

methylsulfonylbenzamide;

(d) N-diaminomethylene-2-methyl-4-cyclohéxylthio-5-

methylsuifonylbenzamide; '

{(¢) N-diaminomethylene-2-methyl-4-(3-

chlorophenyithio)-5-methyisulfonylbenzamide;
or a physiologically acceptable salt thereof,

‘10. A process for the preparation of aminobenzoylguani-
dine derivatives of formula I according to claim 1, or salts
thereof, comprising

(a) reacting a compound of formuia T

Rt—8§ ; Rt n

AOy
0
in which
Qs Cl, Br, DA, 0—-LO0—A, O—CO—FPh, OH, a reac-
tive esterified OH group or a leaving group which can
readily be substituted nucleophilically, with guanidine,
(b) reacting a benzoylguanidine of formula T

B R! m
NKz,
A0F” N
N
o]
in which
R*is F, Cl, Br, I or a leaving group, is reacted with a
compound of the formula IV
R*—S—H v

with a salt-like compound which can be derived therefrom,

35 or with a thiolate,

(c) treating a compound which otherwise corresponding
to forminla I bat which contains, instead of one or more
hydrogen atoms, one or more reducible groups and/or
one or more additional C-—C and/or C—N bonds, with
a reducing agent,

(d) treating a compound which otherwise corresponds to
formula I but which contains, instead of one or more
hydrogen atoms, one or more solvolysable groups with
a solvolysing agent, or

(c) converting a compound of formula I by treatment with
ap acid into one of its salts.
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[57] ABSTRACT

Substituted benzoylguanidines, process for their
preparation, their use as a pharmaceutical or diagnostic, and
pharmaceutical containing them.

Described are benzoylguanidines of the formula I

R(1) ®
RE2)
R() Ny, - T2
o] NHz

where R(1) to R(3) are H, Hal, (cyclo)alkyl, N, CN or OH,
alkyloxy, phenyl, phenoxy or benzoyl, and their pharmaco-
logically acceptable salts, but with the cxception of the
compounds benzoylgnanidine, 4-chlorobenzoylguanidine,
3,4-dichlorobenzoylguanidine and 3- or
4-methylbenzoylguanidine.

They are obtained by réacting a compound I
R(Y) 0

R()

R(3)
Q

with guanidine, L being a leaving group.

6 Claims; No Drawings
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SUBSTITUTED BENZOYLGUANIDINES,
PROCESS FOR THEIR PREPARATION,
THEIR USE AS A PHARMACEUTICAL AS
INHIBITORS OF THE CELLULAR NA+/H+
EXCHANGE OR AS A DIAGNOSTIC, AND .
PHARMACEUTICAL CONTAINING THEM

This application is a continuation of application Ser. No..
08/391,272 filed Feb. 21, 1995 abandoned, which is a
continuation of prior application Ser. No, 08/198 812, filed
Feb. 18, 1994, abandoned, which application is entirely

ineorporated herein by reference.
" The invention relates 1o benzoylguanidines of the for-
mula 1

o

in which:
R(1), R(2), R(3) are hydrogen, F, Cl, Br, Ior (C,—Ciz)
ety

ong of the substituents R(l), R(2) or R(3) is Ny, CN, OH
or (C,~Cyo)-alkyloxy, if at lcast one of the remaining
substituents R(1), R(2) or R(3) is a sufficiently lipo-
philic alky! radical having 3 to 12 carbion atoms,

or one of the substiments R(1), R(2) or R(3) is R(4)—
C,,H,_,,,WO where
m is zero or 1,
nxszero,l 2o0r3,.

where p is 1, 20r31fn15zeroor1 or

5,866,610
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- or one of the substituents R(1), R(2) or R(3)-is R(4)—

10

15

CH,—0,, where -

m is zero or 1,

n:szer’o,l 20:3,

R(4) is C,Fy,,
wherep:sllfnlszzmorl or

R(4) is (€+C;)-cycloalkyl, phenyl, pyridyl, qumolyl or
isoquinolyl, the aromatic and heteroaromatic ring
systems being unsubstituted or substituted by a sub-
stituent selected from the group comprising
¥, Cl, CP,, methyl or methoxy,

or one of the subsuments R(1), R(2) or R(3) i —C=CR

),
R(5) is phenyl or (C,~C )-alkyl,
which is unsubstituted or substituted by OH,
and the pharmacologically acceptable salts thereof, where, if

" R(4) is pyridyl, quinoly! or isoquinolyl, m and n must not
simulianeously be zero, and with ihe exception of the
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R(4) is (Cy~Cy,)-cycloalkyl, phenyl, pyridyl, quinolyl

or isoquinolyl, the aromatic and heteroaromatic ring
systetns being unsubstitnted or substitpted by a sub-
stituent selected from the group comprising F, Cl,
CF;, methyl, methoxy or NR(S)R((S), where R(_S) and
R(6) are hydrogen or (Cy-Cy)-alk
or oue of the substitvents R(1); R(Z) or R(B) is —C=CR
(5()’ '""C[R(ﬁ)]&CR(S):

phenyl which is unsubstituted or substituted by 1-3
substituents selected from the group comprising F,
Cl, CF,, methyl, methoxy, hydroxyl, amino,
methylamioo or dimethylamino,

(C,—Cg)-heterparyl, which is unsubstituted or sub-
stituted as phenyl,

{C~Ceg)-alkyl, which is unsubstltuted or substlmtcd
by 1-3 OH, or

(C3~C8)~cycloalky1

R(6) is hydrogen or methyl,

40

compounds benzoylguanidine, 4-chlorobenzoylguanidine,

3,4-dichlorobenzoylguanidine - and 3- or
. 4-methylbenzoylguamdme
Particularly preferred are

~tr1ﬂu0romethylbenzoylguamdme hydrochloride, 3,5-
bistrifluoroinethylbenzoylguanidine hydrochlonde,
3-methyl-5-trifluioromethylbenzoylguanidine hydrochloride,
4-fluoro-3-trifluoromethylbenzoylgnanidine hydrochloride,
4~(4»ﬂuorophenexy)-3 trifluoromethylbenzoylgnanidine
hydrochloride, 5-fluoro-3-triftioromethylbenzoylguanidine
hydrochloride, - 3-chloro-4-isopropylbenzoylguanidine
hydrochloride, 4-tert-butyl-3-methoxybenzoylgnanidine
hydrochloride, 3-teri-butyl-4-hydroxybenzoylguanidine
hydrochloride, 3-tert-butyl-4-isopropylbenzoylguanidine
ltlg*droc;hlondc and the pharmacologically acceptable salts

D

If one of the substituents R(1) to R(3) contains an sym-
metric ¢sotre, then the invention also embraces 8- and
R-configuirated compounds. The compounds can be in the
form of optical momers, diastereomers, racemates or mix-
tures of these,

The alkyl radicals mentioned: can be either straight-chain
or brariched.

{Cy~Co)-heteroaryl is to be understood as meaning, in

particular radicals which are derived from phenyl or naph-

" thyl and in which one or more CH groups are replaced by

4
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and the pharmacologically aceeptable salts thereof, where, if -

R{4) is pyridyl, quinolyl or isoquinolyl, m and n must not
simultaneously be zero, and with the exception of the
compounds benzoylguanidine, 4-chlorobenzoylgnanidine,
3,4-dichlorobenzoylguanidine, and 3- or
4-methylbenzoylguanidine.
Preferrcd compounds are those in which
R(1), R(2), R(3) are hydrogen, F, Cl, Br or (C,~Cy)-alky!
one of the substituents R(1), R(2) or R(3) is OH or
(C,~Cy)-alkyloxy, if at least one of the remaining

65"

substituenis R(1), R(2) or R(3) is a sufficiently lipo-

philic alkyl radical having 3 to 6 carbon atoms,

nitrogen and/or in which at least two adjacent CH groups (on
the formation of a five-membered aromatic ring) are
replaced by 8, NH or . Moreever, it is also possible for one
or both atoms of the condensation site of bicyclic radicals
(such as io indolizinyl) to be nitrogen atoms.

Heteroaryl is, in particular, furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazalyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, indolyl, indazolyl, quinolyl,
isoquinolyl, phthalazinyl, qmnoxalmyL quinazolinyl, cinno-
linyl.

The invention ﬁxrthermore relates o a process for the
preparation of a compound I, which comprises reacting a
compound of the forrmula II

R(D (i

R,

R(®
o -
in which R(L) to R(3) have the abovementioned meaning

and L is a leaving group which can readily be substituted by
& nucleophile, with guanidine.
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The activated acld derivatives of the formula I in which
L is an alkoxy group, preferably 2 methoxy group, a phe-
noxy group, a phenylthio, methylthio or 2-pyridylthio gronp,
of a nitrogen heterocycle, preferably 1-imidazolyl, are
oblained advantageously, in a manner known per se, from
the carboxylic acid chlorides on which they are ‘based
{formula T, T=CY), which, in turn, can be prepared from the
carboxylic acids on’ which they are based (formula II,
L=QH), in a manner kuown per se, for example using

“ thionyl chloride. -
In addition to the carboxylic acid chlorides of the formula
T {(L=CY), further activated acid derivatives of the formila IT
can also be prepared.ift a manner known per se directly from
_the benzoic acid derivatives on which they are based
(forrmula 11, L=OH), for example the methyl esters of the
formula Il where L=OCH, by treating them with gaseous
HCI in methanol, the imidazolides of the formmula I by
treating them with carbonyldiimidazole (L=1-imidazolyl,
Staab, Augew. Chem. Int. Bd. Engl. 1, 351367 (1962)), the
mixed anhydrides 1 using Cl-+—COOC,H; or tosyl chloride
in the presence of triettiylamine in an inert solvent, and
benzoic acids can be activated using dicyclobexylcarbodi-
imide (DCC) or using - O-[(cyano(sthoxycarbonyl)
methylene)amino]-1,1,3,3-tetramethyluronium tetrafluo-
roborate (“TOTU™) [Proceedings of the 21st European
Peptide Symposium, Peptides 1990, Editors E. Giralt and D.
Andreen, Escom, Ledien, 1991). A series of suitable meth-
ods for the preparation of activated carboxylic acid detiva-
tives of the formula I is given in J. March, Advanced
Organic Chemistry, Third Edition (John Wiley & Sons,
1985), p. 350, where the references are cited. _

An activated carboxylic acid derivative of the formula I is
reacted with guanidine in a2 manner known per ¢, in a protic
or aprotic polar, but inert, organic solvent. Substances which
have proven themselves in the reaction of the methyl ben-
zoates (II, L=OMe) with guanidine are methanol or THP
between 20° C. and the boiling point of these solvents. In
mosl reactions of compounds 11 with sali-free guanidine, the
procedure was advantagéously carried out in aprotic inert
solvents, such as THE, dimethoxyethane or dioxane. If a
base, such as, for example, NaOH is used as solvent, water
can also be used in the reaction of Il and 111

If L is Cl, the process is carried out advantageously with
the addition of an ac¢id scavenger, for example in the form of
excess guanidine, to bind the hydrohalic acid.

Some of the basic benzoic acid derivatives of the formula
11 are known and described in the literature. The unknown
compounds of the formula II can be prepared by methods
known from the literature.

Carboxylic acids or their esters of the formula II (for
example L=--0H or —O-methyl) where R(2) has the

10
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meaning of halogen or R(3) has the meaning of nitro can act

as useful starting compounds for other carboxylic acids of
* the formula II, it being possible for the halogen in the
position R(2) to be exchanged very conveniently in a known
manner for a large number of nucleophilic reagents, such as
phenols or aleohols R(#)—C_ H,,,—OH or their alkali metal
salts giving the corresponding benzoic acid derivatives.
Equally, nitro groups can be reduced to the comesponding
aminobenzoic acid by means of Sandmeyer or Ullmann
reactions and then lead 1o the desired, in particular halogen-
substituted, benzoic acid derivatives, In many cases,
chlorine, bromine or iodine can also be. intreduced into a
particular benzoic acid in a manner known pet se by direct
halogenation using a Friedel-Crafts catalyst.

In general, benzoylguanidines I are weak bases and can
bind acid with the formation of salts; Suitable acid addition
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salts are salts of all pharmacolpgically acceptable acids, for
example halides, in particular hydrochlorides, lactates,
sulfates, citrates, tartrates, acetates, phosphates, methylsul-
founates and p-toluenesulfonates.

. The compounds I are substituted acylguanidines, The best
known representative of the acylguanidines is the pyrazine
derivative amiloride, which is used in therapy as a
potassium-sparing divretic. A large mumber of -other com-
pounds of the amiloride type are described in'the literature,
such as, for example, dimethylamiloride or ethylisopropy-
lamileride. =~ -

(o] NH
.
\t/N%C/C\N/ \NHZ
Boes
\N/ \NJ’ \N'Hz

re

Amiloride: R', R"=H
Dimethylamiloride: R, R"=CH;
Ethylisopropylamiloride: R'=C,Hy, R"=CH(CH;),

Moreover, studies have been published which suggesi that
amiloride has antiarrhythmic properties (Circulation 79,
125763 (1989). However, 4 broad use as an antiarthythmic
is prevented by the fact that this effect is only weakly
pronoinced and accontpanied by a hypoterisive and saluretic
activity, and these side effects are undesired in the treatment
of cardiac arrhythmias, ' ‘

Results obtained in experiments with isolated animal
hearts have also suggested that amiloride has aatiarrhythmic
propetties (Bur, Heart J. 9 (suppl.1): 167 (1988) (book of
absiracts). For example, it has been fourxd on rats” hearts that
an artificially induced ventricular fibrillation could be sup-
pressed completely by amiloride. The abovementioned
amiloride derivative ethylisopropylamiloride was even more
potent than amiloride in this model. -

European Offenlegungsschrift 416,499 (HOE 89/F 288)
describes benzoylgnanidines which have a hydrogen atom in
the position which corresponds to the radical R(1).

CGerman Offenleguigsschrift 3,502,629 discloses ben-
zoylgnanidines which are substituted in the m-position with
a phenoxy group and which always have at least two
substituents in the phenoxy group. These compounds are
used in-crop.protection.

The publication Kumamoto, Pharm. Bull [1966], pages
7-13, describes a few substituted benzoylguanidines which
can be used as anticancer agens.

U.S. Pat, No. 3,780,027 claims acylguanidines which are
similar to the compounds of the formula I with regard to the
structure and which are derived from commercially avail-
able loop diuretics, such as bumetanide. Accordingly, pow-
erful salidiuretic activity is reported for these compounds,

It was therefore surprising that the compounds according
1o the invention have no undesired and disadvantageous
salidiuretic, but very good antiarthythmic, propetties, such
as, for example, in the case of oxygen deficiericy symptoris:
Due to their pharmacological properties, the compounds are
outstandingly suitable for use as antiarchythnmic pharmaceus
ticals with a cardioprotective component for the prophylaxis
and treatment of infarctions and for the treatment of angina
pectoris, and they also preventively - inhibit, or greatly
reducs, the pathophysiological processes involved in

ischemically induced damage, in particular when-ischemi- .
cally induced cardiac arrliythmias are triggered. Duc to their

protective activities against pathological, hypoxic and
ischemic situations, the compounds of the formula I accord-
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ing to the invention can be used, due to inhibition of the
cellular Na*/H* exchange mechanism, as pharmaceuticals

for the treatrnent of all acute or chronic, ischemia-triggered:

types of damage or diseases which are prirhatily or second-
arily induced thereby. This applies fo their use as pharma-
ceuticals for invasive treatment, for example in the case of
organ lransplanis, where the compounds can be wsed not
only for protecting the organs in the donor before and during
removal, for the protection of removed organs, for example
when they are treated with, or stored in, physiological bath
fluids, but also when they are transferred info the acceptor
organism. The compounds are also valuable protective phar-
maceuticals for carrying ount invasive angioplastic treatment,

- for example on the hearl or on peripheral blood vessels, Due - |

to their protective activity against ischemically induced
types of damage, fhe compounds are also suitable for uss as
pharmaceuticals for the treatment of ischemiss of the ner-
vous system, in particular of the central nervous system,
where they are suitable, for exampla, for the treatment of
apoplexy or of cerebral edema, Moreover, the compounds of
the formula I according to the invention are also suitable for
the treatment of forms of shock, such as, for example,
allergic, cardiogenic, hypovolemic and bacterial shock.

Moreover, the compounds of the formula I aceording to
the invention are distinguished by powerful inhibitory action
on cell proliferations, for example fibroblast cell prolifera-
- ‘tion and proliferation of the smooth vascular muscle cells.
“This is why the compounds of the formula I are suitable as
valuable therapeutic agents for disedses in which cell pro-
liferation is 4 primary or secondary cause, and they can
therefore be used as antiatherosclerotics, agents against late
complications in diabetes, cancers, fibrotic disorders, such
as pulmonary fibrosis, hepatic fibrosis or renal fibrosis,
organ hypertrophias and hyperplasms, in particular in pro-
static hyperplasia or prostatic hypertrophia.

The ¢ompousds according to the invention are valuable
inhibitors of the cellular sodium proton antiporter (Na*/H*
exchanger), which is elevated in a large number of discases
(essential hypertension, atherosclerosis, diabetes and the
like) even in those cells which are readily accessible to
_measuremeénts, such as in erythrocytes, thrombocytes or
leukocytes. The compounds according to the invention are
therefore suitable as outstanding and simple scientific tools,
for example in their use as dmgnost:cs for determining, and
distinguishing between certain forms of hypertension, but
also of atherosclerosis, diabetes, proliferative discases, and
the like. Moteover, the compounds of formula I are suitable
for preventive therapy for preventing the genesis of
hypertension, such as of essential hypertension. '

Moreover, the compounds aré distingnished by an inhi-
bition of the hydrochloric acid production of the parietal
cells of the stomach, and they can therefore be used as
pharmaceuticals for the treatment of gastrointestinal dis-
eases. Such gastrointestinal disorders and discases of the
esophagus are, for exdmple, gastric and intestinal uleers and
reflux esophagitis.

Pharmaceuticals which contain a compound I can be
administered orally, parenterally, intravenously, rectally or
by inhaling, the preferred way of administration being
dependent on the particular symptom of the discase. The
compounds I can be used by themselves or together with
pharmaceutical auxiliaries, and they can be employed both
in veterinary medicine and human medicine.

A petson skilled in the art knows, on the basis of his
expert knowledge, which auxilisries are suitable for the
desired pharmaceutical formidation. Auxiliaries which can
be used in addition to solvents, gel-formers, bases for
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suppositories, tableting auxiliaries, and other excipients for
active substances are, for example, antioxidants, dispersants,
emulsifiers, antifoamers, flavor improvers, preservatives,
solubilizers or colorants.

For an oral dosage form, the active compounds together
with the additives suitable for this purpose, such as carriers,
stabilizers or inert diluents, are mixed and formulated by
customary methods to give suitable dosage forms, such as
tablets, sugar-coated iablets, hard gelatin capsules, or
aqueous, alcoholic or oily solutions. Inert excipients which
may be used are, for example, gum arabic, magnesia,
magnesium carbonate, potassium phosphate, lactose, ghu-
cose or starch, in particular niaize starch. Dry granules or
moist granules can be used for the preparation. Examples of
oily excipients or examples of solvenis are vegetable or
animal oils, such as sunflower oil or codliver oil.

For' subcutanecus or intravenous administration, the
active compounds, if desired together with the substances
which are customary for this purpose, such as solubilizers,
einulsifiers or other auxiliaries, are dissolved, suspended or
emulsified. Examples of suitable solvents are: water, physi-
ological saline, or aleohols, for example ethanol, propanol,
glycerol, and also sugar solutions, such as glucose or man-
nitol solutions, or else a mixture of the various solvenis
which have besn mentioned above.

Pharmaceutical formulations which are suiteble for
administration in the form of aerosols or sprays are; for
example, solutions, suspensxons or emulsions of the active
substance of the forinula I in a pharmaceutically acceptable
solvent, such as, in particular, ethanol or water, or else in a
mixture of such solvents.

If required, the formulation can also contain other phar—
maceutical auxiliaries, such as surfactants, emulsifiers and
stabilizers, and a propcllant gas. The concentration of active
substances in such a preparation is generaily from about 0.1
to 10, in particular from about 0.3 to 3, % by weight.

The dose of the active substance of the formula I to be
administered and the frequency of the administration will
depend on the potency and duration of action of the com-
pounds used; in addition also on the naiure and severity of
the disease to be treated and on the sex, age, weight and
individual responsiveness of the mammal to be treated.

On average, the daily dosage rate of a compound of the
formula I in the case of a patient of approximately 75 kg will
be at least 0.001 mg/kg, preferably 0.01 mg/kg, wp to not
more than 10 mg/kg, preferably 1 mg/kg, of body weight. If
the disease is acute, such as immediately after suffering a
cardiac infarction, even higher, and in particular, more
frequent, doses may also be required, for example up to 4
single doses per day. Up to 200 mg per day may be required,
in particular for intravenous administration, such as in the

. case of a-patient who has suffered an infarction and is under
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intensive care.
EXPERIMENTAL PART |
Gengral Protocol for the Preparation of
Benzoylguanidines (1) from Benzoic Agids (II, L=
OH) :

0.01 mol of the benzoic acid derivative of the formula II
is dissolved or suspended in 60 ml of anhydrous tetraby-

“drofuran (THF), and 1,78 g (0.011 mol) of carbonyldiimi-

dazole are then added. After the reaction solution has been
stirred for 2 hours at room temperature, 2.95 g (0.05 mol) of
guanidine are introduced. After the mixture has been stirred
overnight, the THF is distilled off under reduced pressure
(Rotavapor), water is added, the pH is biought to 6-7 using
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Fecha de Presentacion Internacional  2-06-2003
Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decisidon 486 de la Comision de la Comunidad Andina, se le comunica:
1. Documentos estudiados:
1.1. Descripcién: (Folios: 37 a 59) como se radicé inicialmente.
Modificaciones (Folios: 103 a 124).

1.2.Reivindicaciones: 1 a 13 (Folios: 60 a 65) como se radico
inicialmente. Modificadas 1 a 14  (Folios:
125 a 130). Modificadas 1 a 7 (folios: 148 a 150).

1.3.Rta. del Solicitante: Folios: 144 y 145.

1.4. Prioridad: 13/06/2002, DE 10226462.7.

2. Analisis de la Prioridad:

La prioridad de la presente solicitud corresponde al objeto reivindicado.
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3. Objeto de la invencién:
‘l.a presente solicitud se tltula “Benzoilguanidinas choalquﬂderwadas ﬂuoradas ysu- (
“uso como medicamento”.

El objeto de la presente solicitud se refiere a compuestos de formula 1, que son
derivados de benzoilguanidina cicloalquilderivadas fluoradas; los compuestos
pueden existir como isdomeros épticos, como diastereoisomeros, como racematos o -
como mezclas de ellos. La solicitud comprende todas !as formas tautameras de los
compuestos de las formulas 1 y Il. )

-Las benzoilguanidinas de la formula son generalmente bases débiles y son capaces
‘de unirse a acidos para formar sales. Los compuestos de la formula | son
acilguanidinas sustituidas e inhiben el antiporte celular sodio-protén (intercambiador
Na+/H+, NHE). Los compuestos de la solicitud, se distinguen por tener normalmente
propiedades ADME favorables (absorcion, distribucién, metabolismo, excrecién)
comparados con benzoilguanidinas conocidas, junto con actividad excelente en la
inhbiicién del intercambio Na+/H+; estas propiedades convenientes son
dependientes del grupo cicloalquilo fluorado. ,
Los inhibidores de NHE de la solicitud son adecuados para el tratamiento de
enfermedades causadas por isquemia y por reperfusién. Los compuestos son
adecuados como medicamentos antiarritmicos. Son adecuados para profilaxis del
infarto y tratamiento del infarto y para el tratamiento de angina pectoris, casos en los
que también inhiben preventivamente o reducen mucho los procesos patofi smloglcos
asociados con el desarrollo de dafio inducido por isquemia.

En el capitulo relvmdlcatono se reclama lo siguiente:

Reivindicaciones 1 a 5 (folios: 148 a 150): Una benzoilguanidina cicloalquilderivada
fluorada de la formula |-y sus sales aceptables farmacéuticamente.
Reivindicaciones 6 y 7 (folio: 150): Una medicina para uso humano, veterinario y/o
fitoprotector que comprende una cantidad eficaz de al menos un compuesto de la
férmula | y/o las sales aceptables farmacéuticamente junto con soportes y aditivos.
‘aceptables farmacéutlcamente .

- El problema planteado en esta solicitud es la necesidad de compuestos inhibidores
. _del antiporte celular sod|o~prot6n (intercambiador Na+/H+,NHE).

La solucion propuesta porila presente solicitud consiste en compuestos derivados de
benzoilguanidinas cicloalquil derivados de formula 1. : ’

El objeto de la solicitud definido anteriormente se clasifico en la IPC C07C 317/46.
4. Determinacién del Estado de la Tecnica

- La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
Fecha de pre_seﬁtécién.de la sc_:xlic_itud prioﬁta_ria 13 'de'juniq.de 2002.

‘Teniendo en cuenta la fecha indicada, se buscaron documentos del estado de la
~{écnica relacionados, con fecha de publicacion anterior a esta.
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Se encontré como anterioridades que pueden afectar la patentabilidad del objeto de
la presente solicitud:

| i Fecha de
° _
N Documento | o _ Tltulo " Publicacién
Benzoilguanidinas sustituidas, '
procedimiento para su preparacion, su
D1 ES 2096840 uso como medicamento o agente para 16 de,]'gg.;z o de
diagnéstico, asi como medicamento que
_las contiene
D2 US 5869631 Fluoroalkyi subs’titt_ited benzoylguanidines 9de f1e9b$gro de
. - 9 de diciembre
D3 US 5696167 = | 4-mercaptobenzoylguanidine derivatives de 1997
' Substituted'benzoylguvanidines, process
_ for their preparation, their use as a
D4 US 5866610 pharmaceutical as inhibitors of the celular 2de Eegbggro de
Na+/H+ Exchange or as a diagnostic, and
pharmaceutical containing them

5. Analisis de patentabilidad (artibulo 14 D486)

5.1.

Nivel inventivo (articulo18 D486)

La presente Solicitud de Patente reivindica lo siguiente: derivados de
benzoilguanidinas cicloalquil derivados, de férmula 1, que son inhibidores del
intercambiador Na+/H+:

Donde:

X es oxigeno, azufre o NR6. R6 es hidrégeno, alquilo que tiene 1, 2, 304
atomos de carbono o (CH2)k-CF3

Dondekes0,1,203;, mescero,1,203;nescero,1,203;pescero, 1,2
03;qes1,203;rescero,1,203.

R es hidrégeno, alquilo que tiene 1, 2, 3 0 4 atomos de carbono, F, Cl, ORy, -
NRng 0 CsF25+1

R2 es hidrégeno, F, Cl, alquilo que tiene 1, 2, 3 0 4 atomos de carbono o CFs.
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» Rj;es hidrégeno, F, Cl, alquilo que tiene 1, 2, 3 0 4 atomos de carbono, CF; 0
SO Rq0; ues cero, 102,

e R4 es hidrégeno alquilo que tiene 1, 2, 3 0 4 atomos de carbono, F, Cl, -ORs.
Rses hidrégeno o F.

La anterioridad ES 2096840 (folios: 133 a 138), menciona benzoilguanidinas
sustituidas que son inhibidoras del antiportador celular sodio-protones
(intercambiador Na+/H+) para el tratamiento de enfermedades como: aterosclerosis,
diabetes, enfermedades proliferativas, fibrosis pulmonar, accidén protectora en la
realizacion de intervenciones angioplasticas operativas, por ejemplo en el corazén.

R(1)
R(2)

NH

ALY
R{3) NY

0 NH,

Donde R? significa nitrégeno-heteroarilo C1 y que puede estar sustituido por 1-3
sustituyentes seleccionados de: F, Cl, CF3,.CHs, metoxi, hidroxi, entre otros.

Como se puede observar, el documento ES 2096840 mencwna compuestos
derivados de benzoilguanidinas que tienen en la posicién de R? un anillo heteroarilo
que puede estar sustituido hasta en 3 posiciones por fllor, mientras que en la
presente solicitud, en esa misma posicién se encuentra un cicloalquilo que puede
estar sustituido por fltior hasta en dos posiciones. Ambos compuestos, tanto de la
anterioridad como de la presente solicitud, tienen la misma actividad farmacolégica.

El documento US 5889531 (folios: 152 a 154) se relaciona con benzoilguanidinas
fluoroalquil-sustituidas de férmula I, y se usan para el tratamiento de enfermedades
inducidas por isquemia:

R()
R(2)

R N=<

R(4) o

En donde:

¢ Rjes hidrogeno, F, Cl, Br, |, CN, entre otros.

e Rj es CF3Ry, CF (RisR1s), CF (CF2) q CF3) Ris, C (CF2) (CF3)=CRisRyg,
donde: Ry es alquil Cqg, c¢cloa!qunl Css; Ris y Ris son
independientemente uno del otro hidrégeno o alquil C1..

e RszesRy

e R, es hidrégeno, alquil Cq.3, F, Cl, Br, I, CN o (CH3) s-(CF;)-CF3; donde s es
Oo1lytes102.
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En este documento US 5869531 se evidencia que en la posicién R; (correspondiente
a X-cicloalquilo en la presente solicitud) puede haber un cicloalquilo o un alquilo
sustituido por el grupo CF2, como se encuentra en la solicitud en estudio.

La anterioridad US 5696167 (folios: 155 a 158) se refiere a derivados de 4-
mercaptobenzoilguanidina como inhibidores del intercambio Na+/H+, para el
tratamiento de enfermedades del ritmo cardiaco: '

R2—§ R?
NH;
. .
0
Donde:
. ¢ RjesA, CFj, CH.F, CHF2 o CsFs.

e RzesH, A, cicloalquil C7, fenil o Het.

¢ Het es heterociclo saturado, insaturado o aromatico, mono o diciclico, que
tiene 1 a 4 atomos de nitrégeno, oxigeno o azufre, puede estar sustituido por
Hal, CF3, A, OH, OA, SH, SA, NHz, NHA, NA;,, entre otros.

o A es alquilo de 1 a 6 carbonos.

e HalesF, Cl Brol

o Fenilo puede estar sustituido con A, OA, NHa, NHA, NA,, F, Cl, Bry/o CF.

El documento US 5866610 (folios: 159 a 162) se relaciona con benzoilguanidinas
sustituidas que tienen un mecanismo de inhibicién del intercambio de Na+/H+, porlo
cual tienen propiedades como cardioprotectores para el tratamiento de
enfermedades tipo arritmia, angina, etc.

R(1)

. RQ2)_.
R(3) : %f/

En donde:
* R4, Rz, Rsson hidrégeno, F, Cl, Br, | o alquil C1.12; o uno de Ry, R2 0 Rz es Rs-
CnH2n-Om, donde mes cero o 1, nes cero, 1,2 0 3; Ry es CpF2p+1, donde p es
1,203 sinesceroo 1.

Al realizar los reemplazos respectivos en los significados de los sustituyentes,
resultan compuestos muy semejantes a compuestos de la presente solicitud; por
ejemplo, R, puede ser CF,-CH,-O- que corresponde a CF2-CH2-X- en la solicitud en’
estudio, cuando X es oxigeno yr, m, nson ceroy q es 1. R1 y Rz son hidrégeno que
corresponden a Rz y Rz en la presente solicitud y significan hidrégeno. '
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Estas anterioridades demuestran con claridad que ya era conocido en el estado del
arte que los compuestos benzoilguanidinas sustituidos tienen actividad para el
tratamiento de enfermedades cardiovasculares, como por ejemplo las arritmias,
isquemia, angina, etc., y que su ntcleo principal es el responsable de esta actividad
y no sus sustituyentes.

De ofro lado, estas anterioridades evidencian que los compuestos benzoilguanidinas
pueden estar sustituidos con cicloalquilo no sustituido o sustituido por fltor, tal como
pueden estarlo compuestos de la presente solicitud, conservando su actividad
farmacolégica. También estos compuestos pueden estar sustituidos con un alquilo
sustituido a la vez por flGor, donde dicho alquilo va unido al grupo benzoilguanidina a
través de un oxigeno, tal como se muestra en la presente solicitud.

Este tipo de compuestos también pueden estar sustituidos con un fenilo o heterociclo

no sustituido o sustituido por fldor. Si bien los compuestos de la presente solicitud no

estan sustituidos por estos grupos, pero en su lugar, se puede encontrar un:
cicloalquilo sustituido por fldor, se reitera que es sabido por una persona

medianamente versada en la materia, que un anillo heteroarilo sustituido por flor y

un cicloalquilo sustituido por flior pueden ser bioisosteros, es decir, que no van a

influir en un cambio importante de actividad farmacolégica, como sucede con el

objeto de la presente solicitud que no cambié la actividad de las benzoilguanidinas ya

conocidas en el estado de la técnica.

De hecho, a lo largo de la presente solicitud, no se observan datos que demuestren
una ventaja técnica frente a lo que se conocia o un efecto técnico inesperado. Por lo
tanto, seria obvio para una persona medianamente versada en la materia,
reemplazar un heteroarilo sustituido con fltior por un cicloalquilo sustituido con fltor
sin que se altere la actividad farmacolégica de las benzoilguanidinas.

El problema técnico planteado en esta solicitud: la necesidad de compuestos
inhibidores del antiporte celular sodio-protén (intercambiador Na+/H+, NHE), se
habia resuelto previamente mediante compuestos derivados de benzoilguanidinas
sustituidas ya conocidos(as). Por esta razdn se considera que las sustituciones de
las benzoilguanidinas reivindicadas en la presente solicitud son evidentes para una
persona medianamente versada en la materia.

Las reivindicaciones 1 y sus dependientes de esta solicitud no mencionan una
caracteristica que conceda un efecto inesperado o especial a los compuestos y
medicina que los contiene, que pueda considerarse como un aporte a la técnica, asi
que son obvios para una persona versada en la materia.

Ademas, puesto que D1-D2, D2-D3 y D2-D4 divulgaban previamente derivados de
benzoilguanidina como inhibidores de NHE (folios: 133 a 138, 152 a 162), una
persona conocedora de la materia motivada por tal sugerencia lograria el objeto de
esta solicitud compuestos derivados de benzoilguanidina (folios: 148 a 150); de
manera que para una persona medianamente versada en la materia seria obvio
utilizar este documento. Por lo cual puede no haber Nivel Inventivo.

6. Conclusion:

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



N° Documento N° | Ren:nfledc:fazc;gnes Reqqisito que afecta

D1 ES 2096840 - 1a7 Nivel Inventivo

D2 US 5869531 ~ 1a7 Nivel Inventivo
D3 US 5696167 -  1a7 Nivel Inventivo

D4 US 5866610 B 1a7 Nivel Inventivo

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad

Andina, se le indica que debe dar respuesta dentro del término de sesenta dias

contados a partir de la fecha de la-notificacién de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispyesto en el numeral 5.2, literal ), del
capitulo quinto del titulo,primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA‘/CESPEDES DE VERGEL
Jefe de la Divisiolf de Nuevas Creaciones

El anterior *"“-’i'equerimi_ento fue notificado por fijacion en lista, de
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