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und sialuraschen V&Iwng bel&tst auftrltt und these Nebenwirkungen bei der Sehandlung von Herz-
Rhythmusstörungsn unerwUnscht sind. 

Hinweise auf anliarrtiythmische Elgensehafton des Amilotids wurden auth be! Experimenten an isolier-
ten Thrherzen erhalten (ur, t4earl J. 9 (suppl. 1): i87 (1985) (book of abstracts)). So wurde pielsw&ise 

s an Raftenherzen getunden, daB ein k0æsith auagelöstss Kammerflimmem durch Amilotid VdIIIg unter-
drUckt warden konnte. Noob potanter ale Amilorid war in diesem Modall des oben arwlmte Amibriddadvat 
EthyIisoprpyIarnh1orid. 

In dec Eurcolschen Offenlegungssohæft 4t& 499 warden Bnzeylguanidine mit antiarrhythmischen 
Elgsnsthaften basthcieban. 

10 In der USPatentsthrift 3 780 027 warden obenfalls Acylguanidine besoboeben, die sich grundiegend 
von den bier beschdabenen MndungsgemäBen Verbiedungen I dadureb unterscheid6n, daB es sich urn 

ubsduiarte SenzoyIguandine handalt, die sich in ihrern Substltutionsmuster von mm Handel bafindilichen 
Olurotika, wia Bumetanid und Fucossrnid, ableiten uM aine fOr die angasirebto ealidiuretistha Wirkung 
wichligo, AminogrLippa in Position 2 bzw. 3 zur Cerbonylguanidingruppa Iragen. Enisprachend wird für dines 

is Verbindungen sine stark salidiuretiseha Wirksamkeit bertthtst. 
Es war debar Oberrasthend, daB die sIndunggern3n Verbindungen kaine unar*Unschten und 

nachteffigen sWidiuretischon, jsdoth $shr gufe antieJThyffimische Sgenschaften aufweis5n, weshaib ale zm 
. 

ehand&n von crankheiten, We sid beispieLwaise bel 8euerstoffmangeierscheitiungen auftretsn, geelgnet 
sind. Die Verbindungen sind motolge ihcer pharmakologischon Elgenechatten ale antierrhythmisehenei-

20 rnitW mit cardioprotektiVer Kompnneftte zur n rkfproptiytaxe und der Infarldeahandlung sowis zur Be hand-
lung der angina pectorts Ilervorragend gseignet, wobsi ale auth prThisntiv die pathephysiologischan 
Vorgängo bairn Entataiten ischªrnisah  induzietter ScMden insbesondere be! der Aus1sung ischämisch 
ffiduzierter Herzarrtiythmien, inhibieren odor, stark vermindecn. Wagon threr sthtltzendan Wirlwng$n gogen 
pathologisthe hypoxisthe und iscttmischa Situationse knnen die alilndungsgamäBen Verbindungen der 

25 Formal I infolge Inhibition 
des 

z.eltulran Na/fV-AustauschmeehanlSmue ala Arzneimiftol zur 80=Runo 
allec akuten odor chronischaxt dumb Ischªmte  ausgelsten Schdsn oder dacturch primär odar sekunder 
induzierten KrankhOlten velwthdet warden, Dies btcifft litre Verwendung ale Arzuelntel für operative 
Eingritfo, z.S. bsi Organ-Transplantationen, wobsi die Verbindungen sowoid-Mr den Schulz der Organe im 
Spender var und whrend der Entnabrne, zurn Schulz ontnomrnenec Organs beispie(sweise bei Sehandlung 

so roil odor dares tagarung in physiologischan BadflUssigkeiten, win such bpi der Oberfubrung in den 
Empingscorgaflismus vsrwendet-warden kdsnen. Die Verbindungen clod abenfalls wectvolie, pcotektiv 
wickende Aczneimittel bei der Durchfflhrung engloplastischer operativer Elngriffe beispislewelse am Matzen 
wis auth an psiipharen G&Ben. Entsprechend threr ptotsktiven Wirkung gegan lsthmiech induziette 
Schildan sind die Vethlndungen auth ala Arzneimittel zuc Behandlung von Tschmien des Nervensystems, 

as mnsbesondere doe ZNS, geelgnot, wobsi ale LB. zur fthandlung des $thlaganfalls odor des I’llrnddems 
geoignet sind. DarUbachinaus aignen sich die artindungsgemäBen Verblndungen der Formal I ebenfails zur 

ahandlungen von Forman des 8chocke, wig beispleiweise des allecgischen, vardioganen, hypovolmi-
Ł schen und des bakterlallen Schocks. 

DacUber hinaus zeithnen sichdie erflndungsgemBan Vecblndungen der Formal I durch starke inhibie-
40 rends Wirkung auf die Proliferationen von Zellan, beisplalewelse der Fibroblestott-Zellpcofiferation und der 

Proliferation der gIatten GefBmuskeh&Ien, aus. Dashalb kommen die Verbindungen der Formal I ale 
warfvolle Thecapeutika für Kranlchelten infraga, bei denan die Zollproliferatlon sine pcimlire odor sekundAre 
Ursache darsteilt, und können deeltalb ale Antiatheroskierotilca, Mittel gegen diabelische Spätiornplikatio-
nan, Krebseckrankungen, flbrqtische Eckranlwngen win Lungenftbrose, Leberflbcose odor Niersnflbrose, 

46 Ocganhy$rirophien und -hyperplaslen, inebesondere bel Pcostatahyperplasis hew. Prostatahypertraphie 
verwandet warden. 

Die artlndungsgemäl3en Verbindurigen sind wickungsvolle Inhibitoren des zollulren Natriurn-Protonen-
Antiportars (NaiH-Exthanger)i der be! zahlreichen Erkrankungen (Ess5ntielle Hypartonie, Atharoskleross,. 
Diabetes new,) auth in soithen ZôIien  erhöht let, die MessLeigon leicht zuänglieh sind, win beispielsweise 

so in Erythrocytan, Thrombocyten odor Lerikozyten. Die erfindungsgemBari Verblndungen aignen sich des-
haib ale bervoccagenda und sinfacha wissenschaftliche Werkzouga, beispielsw&se in inter Vscwsndung ale 
Diagnosfika zur $astimrnung und Unteracheidung beztimmtar Forman der Hypertonin, aber auth der 
Atheroskierose, des Diabetes, prolifecativer ErkrankLingen usw.. DerUber hinaus sind die Vecbindongen dec 
Formal I für die pcventive Therapie zur Vexhindecung dec lenase des BluThochdrucks, beispielwoise der 

as essenfiellen Hypertonin, geelgnet 
Die Erfindung betrifft weitarhin sin VarfÆhren zur Herstetlurig der Vetblndungen 1, dadurch gskennzoith-

net,daB man 
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Inhibition des Na/I-{ Exchangers 

eispieI IC50 mel/I 

52 10-11 

53 5x10 

54 2x10’ 

61 3x107 

69 10-11 

86 3x1O 

104 - 2x107 

106 10-11 

20 

PatentansprQche 

1. Benzokondensierte 5-Ringheterocyclen der Formal 1 

05 

R(2) 

R(3) 

30 

R(4) 
35 A 

R(5) 

worin bedeuten: 
. 

X N, CR(6), 
40 

Y Sauerstoff, 8, NR(7), 
A, B gemeinsarn sine Bindung 

Oder 
beide Wasserstoff, sofarn gleithzeitlg X gleich CR(6) und V gleich NR(7) sind, 

amer der Substituenten R(1) bis R(6) sine -CO-N 
= 

C(NH2)2-Gruppe, die jeweils anderen Substitułriten  
45 

R(1) bis R(6) 
Wasserstoff, F, Cl, Br, I, (C1 -05 )-Alkyl, 

bis zu zwei der anderen Substituenten R(1) bis R(6) 
ON, NO2, N3, (Ci-Cs)-Alkyloxy, CF3 

bis zu einem der anderen Substituenten 

n Null bis 10, 
wobai die Alkylenkette -C1,l-l- geradketti9 odor v5rzweigt let und wobei sin (>Atom durob 
sin Sauerstoff- cider S-Atom cider duroh em N-Mom arselzt sein kann, 

R(8) Wasserstoff, (02-0)-AIkenyI, (Co-Ci o)-Cycloalkyl, 
55 das unsubstttuiert oder durch I bis 4 Methylgruppon odor eina OH-Gruppe substitu-

lert 1st, cider sine Ethylengruppe -CH = Cl-I- enthalten kann, und worin eine Mothylengrup-
pe cfurch ein Sauerstoff- cider S-Atom cider durth sin N-Atom ersetzt sein kann, 
Phenyl, 

30 
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unsubtltuiert odor substituiert durch I bis 3 Substituenton ausewhit aus dot C3ruppe 
bestehend sue F, Cl, Br, I, CFa, GH-S(0)-, 
Null, 1,2, 

Ł R(9) H, Methyl, Ethyl, 

W gleich Sauerstoff, NF{(10), 
(1O) H, Methyl, 

y 

Null, 1, 

Ł 

CmF2,+j, 

m 

i bis S, ŁŁ 
Ł 1- oder 2-Naphthyl, Pyridyl, Chinolyl, Isochinolyl, 

Z CO, CH2, -[CR(1 1)(OH)1q 

Ł .(11) H, Methyl, 
is Sausrstoff. -NR(1 2)-, 

I1(12) 14, Methyl, 

Ł

 

Null, 1,2, 
-S-N13, 

20 R(13) H, (CI -C4)-Alkyl, 

Ł 

R(7) Wasserstoff, (C -Ci o)-Alkyl, (C2-Ci 5)-AJkenyl, R(8)-CH2-, 
QWiO doren pharmazeutisch verträgliche Salze 

2. Verbindunen der Formel I nach Arispruch 1, dadurch gekerinzeichnet, dal3 dS,rin bedeuten: 
Ł 25 X GR(6), N, 

V 
A, B gomeinsarn eine Bindung 

odor 
Ł b8ide Wassarstoff, solem gloichnifig X gleich CR(S) und Y gleich NR(7) siod, 

3o und die Reste R(1) bis R(7) die angegebone Bedeutung bositzen. 

Ł - 3. Vorbindungen der Formel I nach Anspruch 1, dadurch gekennzeichnet, daB derin bCdeuten: 
X CR(6), N, Y.  NR(7), 

Ł A, B g@meinsfl ohe Bindung 
Ł 35 odor : 

beide Wasserstoff sofern gleichzeitig X gleich CR(6) und V gleich. NR(7) sifld 
Winer der Substituenten R(1) his R(6) elne -CO-N = C(NH-(3ruppe, und die jeweils andoron 

. Substiluenten R(1) bis R(6) 
Wasserstoff, F, Cl; Br, I, (CI -Cs)-Alkyl, Ł 

40 his zu zw& der andoren Subetftuenteri R(1) bis R(6) 
Ł Ł CF,’, (Gi-04)-AIkyIOxy, 

Ł Ł 

bis zu .einern derandersi, Substiluenten R(l) bis R(6) QN,.NO2, Na, R(8)-C -H -Z-, 
Ł n 

NUll his 4, wobel die Alkylenkette -CH- gradkettig odor verzweigt sein kann und an C-
Atom durch ein Sauerstoff odor S-Atom odor durch em N-Mom 

erSett sein kann, Ł Ł R(8) Wasserstofi, ((:2-C)-AIkenyI,(C-C)-CycIO&kyI Ł Ł das uneubstituiart.ist 

odor durch I - 2 Methylgruppen odor ohio OH-Gruppe substitu- Ł Ł lert, und woriri eine 
Methyleflgruppo durch oln Sauerstotf- oder S-Atom odor durch sin 

N-Ł Ł Ł Atom 

erselzt sein kann, Ł Phenyl, so Ł Ł 

das unsubstituiert let odor substituiert mit 1 bis 3 Substltijenten aüsgewählt aus der 
Ł Gruppe bestehend 

aue F, Cl, Br, I, Cf, CHa-S(0)-Ł $ Null, 1,2, Ł R{)-W- Ł Ł R9) H, Methyl, Ethyl, Ł W Sauerstoff, NR(lO), Ł Ł Ł R(1O) I-I, Młthyl, Ł Ł y Null, 1, Ł Ł : CmF+j, Ł Ł 31 
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. rn . 

l tits 3, . Ł 
Pyridyl, Clnoiyl, Isochinolyl . Ł 

Z -CO, -CHs-, Sauerstoff, -NR(12)-, . Ł 
R(12) H, Methyl, 

Ł 5 -S(0)-, : 
Null, 1, 2, . . Ł . 
-SQ2-NR13)-, .. 

R(13) H (C1 -C4)-AlkyL 
R(7) Wasóerstoff, (C1-CAlki, (02-04)-Alkenyl, R(8)-QH2-. . . Ł 

4. Verblndungen der Fonnsl I nach Mspruäh 1, dadurch gekennzeichnet. daB darin bedeuten: 

V NR(7), 
A. B gerneinsam eineBindun 

. . 

oder 
Ł beide Wasserstoff, sofern gloichzeitig X glaich CR(S) und V gleich NR(7) skid, . . . 

und R(1)-CO-NC(NI1)2 . . ... . . 
und die jewelts anderen Substitueriteri R() bis R(6) . . . . . .. Ł 

Wasserstott, F, Cl, at, Ł... . . . 
20 bis zu zwei der Substituanten. R(2) bis R(6) . .. . Ł 

C1, (01-Cs)’Alkyloxy, . . . . 
bis 2U elnem der Subsitunten R(2) bis R(6) . . Ł 

(8)C,H-Z-, .. .. . . . 
Null, 1, 2, 

. . . 

25 . wobei die Alkylenkette -CH- geradkettig oder verzweit let und wob& sin C-Atom durch 
Ł sin Sauorstoff oder SAtom oder durch eifl N-Atom ersetzt sein kann, 

Ł R(8) Wserstdff, Phenyl, Ł Ł . 
das. unsubstituiert 1st oder substTtuisrt mit 1 bis 3. Substituenten ausgswhIt aus der 

Gruppn besteherid aus F, Cl, CF, Cl-I3-S(0)-, ŁŁ Ł 
35 

. $ 

Nuff,2, Ł.. Ł Ł S. Ł Ł Ł Ł . Ł 

R(9) H, Methyl, . Ł 
W Ł Sauerstoff, Ł Ł . Ł y 

Null, 1, 
Ł .5 

5 

35 Ł Pyridyl, Chiriolyl, Isochinolyl, Ł Ł Ł Ł 
Z Ł -CC-. -CH2-, -$(0)-, Sauerstoff, a Mull,1.2, Ł Ł 

und 
(7) (C1 -C )-Alkyl, (C3-C4)-Alkenyl, (8)-CH-, S. 

Verbindung.der Formal .1 nÆch MSpruch 1, dadurcii gekennzelchnet, daB tie auSgewh1t let aus der 
Gruppc bestłhend aus Ł Ł Ł Ł 
5Chlr-methyt-24ndolyharbQnyl-guanidin-hydrochlOrid, Ł Ł 5-Chlor-1 

ethy!.24ndolylcarbbnyl1uan1din-hYdroth1orid, Ł Ł Ł Ł . S 

45 

3-Chlor-1-methy1-2-indelylcarbertyi-gUanidifl-liydChlQrid, Ł Ł ŁŁ Ł Ł Ł : Ł 3,5-Dichlor-1 
-methyI-2-indoty1cathonylguanidin-hydrochlorid Ł r . Ł 

5-Fluor-1-mothyl-2-indolyloarbonyl-guaflldifl-hydrochlorid, . Ł Ł Ł Ł Ł 
3-Chlor-uor-1-nethyl-2-indoty1carbOnyl-uanidin-hydrOChlorid, ŁŁ Ł Ł Ł Ł Ł Ł 
4,6-Dichlor-1 ,3-dimethyl-2-indolylcarbonyl-uanidin-hydrocbIorid, ŁŁ Ł ŁŁ ŁŁ Ł Ł . so 
2-Phenoxy-1-phanylindoloarbonsäureguanidid Methansulfons5uresa1z, Ł Ł Ł Ł Ł 

S 2-Chlor-i-phenylindol-3-oarbonsäure9uanidid MethaE1su1f.onsuresa1z, Ł Ł Ł Ł Ł Ł Ł Ł Ł Ł 1-Methylindolin-2-carbonsureguanidid46ydrochlorid. Ł Ł Ł Ł Ł 

S 
5-Flu or-1-rnethylindoRn-2-o rboflsure-gUanidid-hy&ochl1rid. : . Ł S. Ł Ł 55 6. Veifaliren zur 

Herstellung 
skier, Verhindung der 

Formel I flask Mspruch 1 dadurch gekennzeichnet, S. Ł Ł .. 
S Ł Ł Ł . S S sine Verbindung der Fomiól II Ł Ł Ł Ł Ł Ł Ł Ł Ł Ł Ł 32 
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B 

(H) 

A 

wodn siner der Substituenten R(1) bis R(5)’ eirie -CO-L -Gruppe błdeutet  und L fUr elne leicht 
is nucleophil substituierbaro leaving group stahL und die jeweils anderen &ibstituenten R(1)’ bis R(5)’ die 

angegebane Badeutung besftzen, 
. mit Guanidin unter Bildung der in Formal I angogebenen Acylguanidingruppe, 

-CO-N = C(NF42)2, 
urnSotzt, 

20 und daB man gegebononfalls in das pharmazeutisch varträgliche Salz Uberltlhrt. 

7. Verwendung einer Verbindung I nach Anspruch 1 zur Herstellung eines Medikaments zur Behandlung 
von Arrhythmien. 

25 8. Mothode zum Behandaln von Arrhythmion, dadurch gekennzeichnet, daB man eine wirksame Mango 
einer Verbindung I nach Anspruch I mit den Ubtichen Zusatzstoflon versetzt und in amer geeigneten 
Darreichungsform verabreicht 

9. Verwendung amer Verbindung I nach Anspruch I zur Herstellung eines Medikaments zur Behandlung 
30 oder Prophylaxe des Herzinfarktes. 

10. Verwendung einer Verbindung I nach Anspruch 1 zur Herstellung eines Medikaments zur Behandlung 
odor Prophylaxe der Angina Pectoris 

Ł 35 Ii. Verwendung einer Verbindung I nach Anspruch 1 zur Herstellung eines Medikaments zur Behandlung 
odor Prophylaxe von ischmischen Zuständen des F-Ierzens. 

. 12. Verwendung einer Verbindung I nach Anspruch I zur Herstellung eines Medikaments zur Behandlung 
Ł odor Prophylaxe von ischämischen Zuständen des peripheren und zentralen Nervensystems und des 

40 Sehlagant ails. 

13. Verwendung einer Verbindung I nach Anspruch 1 zur Herstellung 
eines 

Medikaments zur Behandlung 
oder Prophylaxe von ischämischen Zusttinden peripherer Organe und GliedmaBen. 

45 14. Verwendung einer Verbindung I nach Anspruch I zur Herstellung eines Medikaments zur Behandlung 
von Scliockzusttinden. 

15. Verwendung einer Verbindung I nach Anspruch 1 zur Herstellung eines Medikaments zum Einsatz bei 
chirurgischen Operationen und Organtranspiantationen. 

50 

16. Verwendung einer Verbindung I nach Anspruch 1 zur Herstellung eines Medikaments zur Konsorvie-
rung und Lagarung von Transpiaritaten für chirurgische Mal3nahmen. 

17. Verwendung einer Verbindung F nach Anspruch I zur Herstellung eines Medikaments zur Behandlung 
55 von Krankheiten, boi denen die Zellproliferation ama primäre odor sekundre Ursache dàrstellt, und 

somit ihre Verwendung ale Aritiatherosklerotika. Mittel gegen Diabetisthe SpätkomplikatiQPen. Krebssr-
krankungen, tibrotische Erkrankungen wie Lungenfibrose. Leberflbrose odor Nierarthbrose. PrOstatah-
yperplasie. 
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I 2 

di(Iower aikyl)amino, lower alkyl, lower alkoxy, 
ANURYThMLC AND- CARDIOPROTECflYE benzyloxy, phcnoxy, hydroxy, or uiff uorometliA 

SUBSTITUTED 4(2H)LSQQUINOLtNES, R(2) is hydrogew. or alkyl; 
MEDICAMENT  TUIRK AND U Is a radical of the formula Vth 

IHI1R USE FOR CGI%MAMG BEART FAiLURES s 

The Invention-relates to isoquinólines of tte formula 
VU 

N 

/ 

a(4) 
Xf4) Xi) j 10 ŠNC 

\ 

N 

WO 

X(2)COG with R.(3) R(4), R(5) and R(6) being hydrogen, 
X(2) X(3) and X(4) individwfly or collectively are 

wherein selected from hydrogen, halogen, xdtro, amino, 
R(l) is hydrogen, ethyl, cycloalkyl, ar’ylalkyl, .alke- ailcyl, m nanUde niono(lqwer alkyl)amino, di(- 

nyl, substituted amine aikylor an 
aryl 

or beteroaryl lower alkyl)aniino, lower alkyl,benzykiay, by-
ring, which rings are unsubstituted or substituted droxy and a combination thereof; 
with one to three groups including halogen, nitro, X(l) is oxyge& 
amino, moiio(lower alkyl)amino, Mower alkyl- Prtieularly preferred are compounds I wherein. 
)amin, lower alkyl, lower alkoxy, benzyktxy, pits- R(l) is lower aikyl, lower alkyloxy, or a. phenyl, 
noxy, hydroxy, or fruoromethyl napbthyl, or pytidyl ring the rings being unsubsti-

R(2)is hydrogen, halogen, a]kyl, or aryl which tuted or substituted with one to three groups in-
be un,suhstftuted or may have one to three groups clndin.g halogen, nitro, am,ino, mono(lower alkyl-
including balogen nitro, amino. monollower aikyli- )amino, Mower aJiçyl)antbto,  lower alkyl, lower 
)amino, Mower alkyi)aniino, lower alkyl, lower alkozy, beuzyloxy, pitenQxy, hydroxy, or trifluro-
alkoxy, beuzyloxy, phenoxy, a hydroxy, yj methyl, 

C) is a radical of the formula VU is hydrogen, 
0 is a radical of the formula V11 

k(S) VU 

N VII 

/\35 
N 

Ł \ / 

\k(4) 

ŠN=C 
, 

40 N 

X(2l, X(3) and X(4) individually or collectively are 
selected from hydrogen, h210Cfl, fl1itO ao, with R(3), R(4), R(5) and R(6) being hydrogen, 
alkyl, sulfonamldn, mono(lowct aIkYl)anuno X(2l, X(3) and X(4) individually or collectively are 

Ł lower alkyl)amino, lower alkyl, beazylory, hyz. 45, hydrogez4 halogen, nitro, amino, alkyl, sultozza-
. droxy and a combination thereof,. mide, mouo(lower alkyl)ainino, di(lower ailtyl-

X(i) is two hydrogen atoms, oxygen, sulfur or )amino, lower ethyl, beuzyloxy, hytiroxy and a 
in Which. 147) is hydrogen, ethyl, cycloalkyl, ai’ combination thereof; and 
laikyl, alketiyl, substituted amino alkyl or an aryl or l) n. hetesoaryl ring, which rings are istztuted or Most preferred are compounds wherein substitUted with one to three groups includinz 
halogen, nitrn, amiun, mono(lower alkyl)aiiinto, 

R(l) is lower alkyl, lower alkyloxy, or phenyl, naph-

di(jower aJkyl)ainino lower alkyl, lower alkozy, 
thyl or pyri4yl rings the rings being unsubstituted 
or substituted with CLbenzyloxy. pberioxy, bydrexy, or frornieth’f; R(2) is hydrogen, is a radical of the forniula VIh in whichnubstituents any alkylohain pralkenyl chain 55 

may be interrupted  Lby oxygen, sulfur or 
wherein R(8) is hydrogen, alkyl, oycloalkyl, arylal- ) VU 

kyl, aJkenyl, substitutcd amino alkyl or an aryl or N 
heteroaryi ring, which rings are unsabstituted or / \ substituted with one to three groups including 60 ŠN halogen, nitro, amino, lnon000wcr 

alkyl)amluo, 
Rig wØowcr alkyl)amino, lower alkyl, lower alkoxy, N beazyloxy, phenoxy, hydxoxy, or tiifluoroxnetbyl, \ 

and theirpharmceuthaliy acceptable saint Preferred 
are compounds I in which 65. is aryl or beteroaryl with no substitution or with R(3), R(4), R(5) 

and R(6) being hydrogen, substituted with one to three groups including X(2). X(3) and *4) individually or collectively are Wog* nitro, amino, xnono(lower aikyl)amino, hydrogen, halogen, nitro, amino, alkyl, sulfona-
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mide, mono(lower ailcyl)axuiuo, di(lower alkyl-
)amino, lower alkyl, beuzyloxy, hydrcay and a 0 NH2 

combination thereof; and N 

X(1) is oxygen. rN 

As used throughout the specification and the claims, 
the term "ulhy1 refers to a artht or branched chain N 

hydrocarbon radical containing no unsaturation and 
having I to 6 carbon atoms such as methyl, ethyl, I-pro-
pyl, 2-propy], 1-butyl, 1-pentyl, 2-pentyl, 3-imxyl and jo AutIHidg, R and R" H 

DnethylamlIoridc Wand R" = OH3 
the like. Further it is possible to lnternipt the chain by .’ 
0, S or NIt(S). The torus "alkenyl" refers to straight or 
branched chain bydroca.thons with at least one unsatu- Amiloride has antiaxrhythmic properties [Circulation 
ration and having 3.4 carbon atomsuch as ally], iso- 79, 1257 (1989)1. Its weak antiarrhythznic properties 
propenyl, isobatenyl and the like; this chain may be 15 associated with hypotensive and saluretiC action re -
interrupted by oxygen, sulfur or NR(8). The term StrictS its Wide use, as these side effects are detrimental 
-lower- as applied to any of the aforementioned groups in the treatment of cardiac arrhythmias. The amilorido 
refers to a group having a carbon skeleton containing up derivative etbylisopropylainlloride 1(Eur. Heart 3.9 
to and including 6-carbon atoms. The term "cyoloal- (SuppLl) 167 (1988)J(book of abstracts) was found to 

. kyl" refers to a substituted or as ituted 5)lSS completely an artificially induced ventricular 
fibrillation. 

Ł nn awrated cyclic carbon skeleton of n awnis, In U2Pat No.3 780 027 aoylguanidines are claimed. 
such as cyclopropyl, cyclobutyl, cyclopeiityl, They have no structural resemblance to the inventive 
hexyll, cyclohexenyl, cycloheptyl and like. The term muse compounds have strong saluretic 
"halogen" refers to F, Cl, Br or 1. The term "aryl" 25 action as they are derived from commercially available 
includes substituted and unsubstituted phenyl and diuretics such as bumetanide and flirosemide, tIirther 
huteromatics. The notation "hetencycles", includes these compounds carry an amino group, which is ha-
hetero aromatics such as pyridy], thieuy], fury], indolyl,o--tn for saluretic action. 
quinolyl, isoquinolyl, pyrimidyl, triazolyl, beuzothiazo- It was very surprising that the compounds according 
lyl and the like, saturated heterocycles such as pyrroli- su to the invention show very good arutiarrbythmic prop-
dines, piperidines, morpholines and piperazines. cities without saluretic properties. Due to this pharma-
Quanidino refers to un6ubstitutedŠNC(NTh)2and its cological effect, the compounds are ideally suitable as 
tautomerhe forms and substituted guanidine refers to a antiarrhythmic pharmaceuticals having a cardioprotec-

radical of the t’ornmia vntive component for infarct prophylaxis and infarct treat-
35 ment and also for the treatment of angina pectoris. The 

invention, also relates to the process for the preparation 
/R(3)V11 of compounds of formula L The synthesis of corn-

N pounds of Ilannula I was carried out by using an inter-
,/ \n, mediate of formula TI, 

ŠNC 

\ 

N 

it(s) 45 
wherein lt(3), R(4), R(5), R(6) may be individually or 
collectively hydrogen, lower alkyl, acyl, aryl, or oyclo- XM 
alkyls. Alkyl W cyc1oyia are as deed earlier, acyl 

1(1) 
may be a branched or straight chain acyl group of So  which in turn is made through a reported method (Otto. cl-cs units. NR(3)R(4) or NR(5)R(6) may be the part S. Wolbeis, Liebigs, Ann. Chum, 1981, 19-827). 5-
of a heterocyclic structure such as prperidjne, PYTOh Methylluomophtha& acid used for the preparation of 
dine, mOrpholine or piperazines and the like. The term compounds of formula II was made from 2,4-climethyl-

Ł "arylalkyl" is a group which has a substituted phenyl benzoic acid by a similar method reported in the litera-
connected through an alkyl group, for substituted SS ture (G. B. Henderson and R. A. HIll, 3, C. S., Perkin 

7 

phenyl is defined ealiOr, similarly alkyl may be a chain Trans, I, p. 1111, 1982). Compounds of formula II an 
of carbon Ci-C6 both straight or branched. Above sub- converted into isoquinolinonas of formula lii, 

stituted guanidine may also exists in a tautomeric lOran. 

R(7) and R($) carry the annie meaning as fbi R(1). All o us 
isomers, tautoniers, and stereoisomeis are included., so 

Compounds of the formula I carry a substituted acyl.-
guanidine in its skeleton. Aniuloride a pyrazinc with an 
acylguanidine may be as a representative, it is a potas- R(2) shini sparing diuretic. Several derivatives of anillotide 65 XMayju 

are reported, dimeihylamiloride or ethyliso-
propylamiloride are well known derivatives in this se- on treatment with 10% NaOfl or on treatment with an 

ries acid (C. D. Pail], G. & Sadana and K. D. Deodhar, J. 
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had. chein Sc 67, 654-656. 1990 and the references preparation of activated oati’dyUo acid derivative of. 
Ł therein). Compounds of the formula Iii may, also be formula IV type are given with indication of source 

Ł prepared directly by condensation of the formula VI literature in 1. Mateb, Advanced Organic Chemistry, 
3rd Edthon(Sohn Wiley & Son, 1985) 

p 

350 Coupling 
o vi 

5 reaction between compounds Of formula 
m and 

V can 
be conducted In a variety of ways in protic or aprotic 

Ł 

5 
0 polar solvents, but inert organic solvents are próferred. 

In this connection methanol, Tflhi, DMF, N-methyl-
heaamethyl acid triamide pyxroUdone, phosphoric 

10 (HMPA). etc. at from incas temperature up to the . 
these  

ŁŁŁ LAm and T. -1W 
- 

the reaction of the Founula.IV(Y=OMe) with guani-
dine. Reactions of compound IV with salt free guani-MacOs. C1iem Pharm Bull Jap. 31, 1277, 1983) 

primary amine NH2R(l). Values of R(l), R.(2), X(2). dine axe advantageously earned out in aprotic inert 
X(3) and X(4) for formulali, MIV and VI have solvents such astBF, dunetlioxy etliane, DMFordiox-.. 

anc. IIOWCVCt Water asolvent in the same meaning as defined above for formula I. Tbe 
fty of the compounds reported here are uknown. case where Ła C:.OUnd  formula. W1s jrect1y The invention also relates to a process for the .of treated with Catbonyldnmmdazoie for activatuig the ration of compounds of formula I, which comprises. .5. °’OY group, aprotso polar solvents. such as DMF, t dimetbOxy ethane are used, 

followed by the addition of reacting compounds Of ). W 
S 

a=4 C0=4 of formula V. 

S 

SIV  . Compounds f the formUla I may be convened into pharinacologleally acceptable 
acid addition salts 25 Acids useful for preparing 

the pharmaceuticallyAc-ceptable acid 
addition salts of the invention include morganic acid such as hydrochloric bydrobr*mic, siti thric, nitric, phosibotic and perchionc acids, as well as. *(2) COY . organic acids such as tartatie, citric, a,uccin10 maleic, fumaric, methanesulfonic and oxalic with either ftee guastidinc or with ,a compound of The active compounds of the present invention 

may. 
formula. ’1 . . be administered Orafly, paresteraily, intravenously, 

rectally or by inhalation, the preferred administration R(3) V being dependent on the specic. clinical need 

Of the 35 disordir. . . . . / \ In this connection, the compounds of formula I can / R(4) be used alone or together with pharmaceutical auxilia.-Ł . Ł . .UNC ties, and Indeed both in veterinaryy and in human medi-Ł N Which auxiliaries aresuitable for the desired pbarma S ceudoal formulation is fiw4i to the person skilled in the art on the basis of his expert knowledge. In addition Ł Ł in which R(3) R(4), R(5) and R(6) have values as to 301vcnts 9e146rming agents, suppository bases, tab.. Ł defined earlier and Y isi leaving group, which let auidliari s and other active compound carders, anti-be easily displaced by a nucleophije. 45 osidazits, ,dlspezsants, emulsiners, defoaming agents, The activated acid derivatives Of the formula IV in flavor correctors, preservatives, .solubilizers or color.Ł Ł which Y is an alkoxy group, preferably a methoxy =1:66 for exampie can be. used. Ł . . Ł group, an activated pin cay group, a phenyllisie, meth- For a faint :fOr.Oed use, the active compounds are ylthzo. 2-pyrldylthio group or a nitrogen heterocycle, mixed with the additives suitable for this purpose, such such as nmdazolyL which can be prepared from acid so a$ exczpzents, stabilizers or inert diluents and are Ł Ł chloride (formula 1V; Y=Ci) which in turn can be brought into the forms suitable of administration, such prepared from acid, formula Ill on treatment with thic- as tablets, coatCd tablets, hard gelatin capsules, aqueous, nyl chloride. Other activating ester methods can be alcoholic or oily solutions, by the customary methods. used, which are Iciowithi the p side area to activate inett carriers which can be used are, for example, gum the acid for coupling reaction. The mndazObdes of 55 arabic, magnesia, magnesium carbonate, potassium Ł Ł formula IV, Imidazebdes, can also bep p*rcd from phosphate, laptose, glucose or starch, in particular com-a compound of formula RI by treating it with 1,1-Car. starch, in this case, preparation can take place both as bonyldilinidazole [C.Stnab, Au&wi Chant. Jut dry and as moist granules. Suitable oily e*cipients or Eng. 1 351-367 (1962)] Compound of formula IV solvents are, for example, vegetable or animal oils, such Ł (Y=Cl) on treatment with the the compound of for.. 60 as sunflower oil orcod liver at rłula V under Schotten-Bawunnn conditlóe also gave For subcutaneous or intravenous .administiatiOn, the compound of formula L Other mixed anhydrides re. actIve compounds, as desired with the substances cus-Ł . lated to formula 

IV may be prepared, such as with tomary for this purpose such as solubilizers, emulslflers CICOOEt tsyl chloride, triethyiphosphoryl chloride or other *uniuiaris are brought Into solution, suspen- Ł in the presence of triethyiaiwne or any other base in an 65 non or emulsion. I’ossIble solvents are, for example’ inert solvent Activation of the COOl! group In the water, physiological saline solution or alcohols, for compounds of the formula 

ifi can also beaclueved with example ethanol, propanol, glycerol, in addition also DCqdicyclohexylcarbodiimi4 Other methods of sugax SolUtionuch as glucose on MaU01101 solutions, or 
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Ł alternatively, a mixture of the various solvents men- 11) 2.(Z4Dnmethylp1teny1)-4guanidlscarbOfly1-. 

1(211)4soquinojiflcno. Eydrocbloride.Dihydxate, 
Pharmaceutical formulations suitb1e for administra- in-p. 218°-220°  C., 

tion in the form of aerosols or sprays are, for example, 12) 2-(Z5*Pimnethy1pbeny1)4guanidinOcarbOuY1-
solutions, suspensions or emulsions of the active corn- 5. 1(21}4soquinolinone . .Hydroolsloride-bydrate1 nLp. 
pound of the formula I in apharmaceutically acceptable 21O’-2l 1°C., . . 
solvent, such as, in particular, etisanci or water, or a 13) 2..(4-Methylpbenyl)-4-guamdmocarbOflyW(2R)-
mixture of such solvents. If required; the ftarnuiation isoqulnolinone, BydroOhlOride.Hemlhydratc, m.p. 
may also contain other pharmaceutical auxiliaries such 2456-246° C, 14) 2-(2-Methylpheuyl)-4-
as surfactants, emulsiflers and stabilizers and also a pro- 10 gUaIUdmnocatbOfl.yl-I(2H)4SoquinOlmOfl. Hydro-
pedant gas. Such a preparation customarily contains the chloride, m.p 274°-275°2-(3,5-1)unethyl-
active compound in a concentration of about 01 to 10 pheny1)-uamdmocerbony1ol-1(2E)4oqwno1m-
in particular of about 0.3 to 3% by weight. UOe Hydtocbiotid p,281’.-282° C., 

The dosage of the active compound of the formula j 16) 2-(3-hfethylphenyi)4-guani’dinocarbonyl-1(2H)- 
to be administered and the frequency of administration isoqumOlinone. Hydrochloride, rap 269°.-270°  C 
depend on the potency and duration of action of the 17) 2(2Naphtyl)4gflidincarbOiY14(2H). 
compounds used; and additionally also on the nature isequinolloone. Hydrochloride, m.p. 217’419* 
and severity of the disease to be treated and on theses. 18) 6, 7-Dhaethoxy-2-C3,4dhnethylpheBy1)+ 
age, weight and individual responsiveness of the main- 20 

Hydro-ganidlnocarbonyI-1(2H>lsoquiito1inone, Rydro. 
Ł Ł Ł mal to be eansi 

On average, the daily dose of i compound of the 
chloride, nip..  270’-271° C., . . S 

19) 67Dhaoxy4G.rmthoYphenyl>4 
Ł formula I in a patient of about 75 kg weight is at least g o onyl-1(2’so one. Hydro-

0.001 mg, preferably 0.01 mg to utmost 10 prafo 
bly at most I mg. Iii acute outbreaks of the Illness, for 

ob1oride ra.p 259°-253°  C., .. Ł . . 
20) 2<3,4DmethylPheuy4gUffl4diflOcarbOnYl.4 

erainpie immediately  after offering a cardiac infarct, methyl4(2fl)-isoqnmobnone hydrochloride hemnthy. 
still higher and above aU more frequent dosages may dmte zap. 305 -W C. 

21 ) Ł 4GUanidlnO onyl4.mctbØ.2.4nethy1- also be necessary, for example op .to 4 individualdoses 
per day. In particular on Lv. use, for ezamnplein an pny.1(2H)4soqumOlinone hydrochloride. . m.p. 

infarct patient in the intensive care unit, up to 100 nig 30 303 -3o5 C. . 
22) 4iiOcaXbOfl*6metbY12(4Ianth0XY. per day may be necessary. . 

A few representative compounds of the forniula i phenyI)4VWWnuIuofinone hydrochlOridehemilry-
according to the invention or their physiologically tol- date. nLp. 251 -253 C. . 

23) 2.<3,metbOxypuy1).4g.dclinOcarbonyl-6-erable salts shown below in Table I can be prepared 
Ł analogously to the procedures given in the exemplary s niethl(2)-isoqumobnoie hydrochloride sea-

embodiments Ł quihydrat m.p, 261 -263 C. 
24)4.Guanidinocarbony14.0methoxypbenyl)-6-mOth-. 

Table I yI.1(2L>isoqcholinoflc hydrochloride hemnihydrate. 

Ł 1) 2-(3 4.bthoxyphcnyl)-4-guathdiflocarbonyl-  262°264°  C. Ł 
25) 4Guansdmocarbony16-methy1-2-(3-methylphenyl)- 1(211}’msoqwnohnone. Hydrochloride monohydmate, (2soqumolniorie hydrochloride. in-p. 2880-290 

nip. 205°-206’ C., 
Ł 2) 2-(3-Mth hey 1(2H)-26)  ythyl2phenyl1C2I 

3) 2-(4-Methoxypl?enyD-47guanidix??yl-1(2H)-
isoquisoThneIydroch1otide-liemihYdatm4’ 

Ł m.p273-275C  

m.p 26o -262C., 
5) 2-(4opropylphenyl)4-guanldinocarbouy1-1(2H)- 2-(2,4-Dmethylphenyi>4guanidinOCarbOny16- S 

isoqumo one. ydrochloride-Bydra*e, In_P. methyl-1(2lI)-isollnone hydrochloride. m.p. Ł 
’o -00 C., S Ł 219°220’ C. Ł 

6) 2Cbloropheity).4-(4-1(2fl)- 30) 4uanidinoonylethyI-2-(2,4,6-trimethyI’ S 

isoqiunolinone. Hydrochlonde.’liydrate, 
. n-P 55 pbenyl,)4(ZH)-Isoqithohinone hydrochloride sea-

195 -197 C,,Ł quihydrate. ap. 2610-262° C. 
7) 2-(3,4-Dmmethylpheny1).4guanidinocathony1-l(2}1)- 31 ) 4Guanidlnocarbonyl-2-(2-methoXyphenyl)-6-

isoqumolinone. HydrochlOrideHemihydrate, ’-P- mehyl.1(21)4soquinolinone hydrochloride hemihy.. . 
248 -249 C., Ł draw. map.: 284°-285°C. . Ł Ł Ł Ł 

8) 2-(4-fluropheay1) dnocarbonyl-I(2H)- 60 32) 246X*iethylphcnyl)4guanIdinocarbony1.6- Ł . Ł 
isoquinolinone. Hydrochloride-liemihydrate, nip. metb34-1(2Isoihiolinone hydrochloride hemulty- Ł Ł 

Ł 247’-248 C, drate, m.p. 283w C. Ł Ł 
9) 2-(4-Ethoxyphenyl)4-gdinocarbonyl4(2H)- 33) 4-Ge atboflyl-6-metbld-2-(3;45-*rirnetboxy-

Ł isoquinolinone. Hydochloride-Hemihydrate, rn_p. phenyl)-1(2H)-isoqflinolinone hydrochloride dilly- Ł Ł S 

Ł S 

205’-20r C., 65 drain. nip. 250" C. Ł Ł Ł Ł Ł 
10) 2.(4-Cyciohexylphenyl)4-guanidinocarbonyl- 34) 2-(4-Bromophenylqdinocarbo*yl4enethyl.. Ł 

1(2H)-isoqrnnohnone. Hydrochloride, nip. 253’-254’ 1(2U)-isoquinolinone hydrochloride berniltydrate. 
C., nip. 259-260. Ł S 
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35) 2-84Muorophenyl)-4-guanidinocarbouyl-6.methyl.. 59) 2-Propyl-4-gia3idinocrbonyl-I(2H)-isoquiioU-
1(211)-isoquinolinone hydrochloride. m.p. 260-261 none hydrochloride. m.p.248-254° C. 
C. 60) 2-(4-N,N-Dithylpheny1)-4-guanidinocarbonyl-

36) 2-(4-FIuorophenylmethy1>4-guanidinocaitny16- l(2)-isoquinolinone hydrochloride hydrate. nip. 
methyl-l2H-isoquinolinone hydrochloride. m.p. 5 225°-227- C. 
251°-252 C. . 61) 2-iBuy1.4gu.nocbony1.1(21I>1soquiroli . 

37) 4oidinocarbonyi-6-rnethyl-2-pbenylntethyl- now hy4och1oxide hydrate. rn..p. 242°-244 C 
1(211)-isoquinolinone hydrochloride. vLp. 25r-258 62) 2-(2-Metbyl-6-pytidyl-gunidiflaarbonyl-l(2R)- 
C. 

. isoquinolinone dihydrocbloride hcnlhy4rate. rn.p.. 
38) 2-(4-Cbloropheny1.methyl)4-nanidinOcarbonyi-6- 10 219°-22l C. 

methyl-1(2H)-isoquinolinone hydrochloride hemlhy- 63) 2(2,Dihydro-1,5diiethy1.2..pheny13-oxo-4-
drate. in.p.265° C. pyrazolyl)- . 

39) 2-(2-Fluoropbenyl)4-guanidinocarbonyl-6-methyl- 64) 2-(2-Methoiylpbenyl-guaaldiæocarbo. 
l(2H)-isoqulnolinone hydrochloride monohydrate. nyl-1(211)4sôquiolinone  hydrochloride dihydrate. 
mp. 275° C. .Ł 15 m.p. 212°-213° C. . 

40) 4-Gnandmorbonyl-6-inerhyl 2.(4nitrphenyl)- 65) 2"(2 Methczypbeny1)-4-gunidmocarbonyl4(2H)- 
l(2H)-isoquinolinone hydrochloride rnonqbydrate, isoquinolinone hyd ochioride. rn,p. 268_269V C. 
nip 262 -263 C 66) 2(3..Cb1arophnyl)4.guanidmocarbonyl..I(2H)- 

41) 2-(3 4-Dunethoxpnylmethyl)-4.guanidmocarbo- isoqumohnane Ilydrochlonde hydrate m.p 
Ł 

nyl-6-methyl-l(2Hjoquinolinone hydrochloride 20 269°-270’ C.. . . . . Ł . 
hemiydrate. mp. 228’-230’. C. 

. 

67) 2.Oyc1bhexyI-4-guanidinocaxbonyl.-1(2B)-
42) 2-Cyclopyl-4-guanidinocarbonyl-6-methyl- 

. .isoquinolinone hydrochloride seydrate... 
1(2H)-isoquinolinone hydrochloride. m.p. 253°-254°  
C. 68) 440n dnocarbonyl..2-(3-hydroxypheny1)-1(2H)-

43) 4-Gnanidinocarbonyl-6-inethyl-.2-(l-rnetliyjethyl)- 25 isoquinolinofle hydrochloride nip. 
l(2H)-isoquinolinone hydrochloride. xn.p. 25$°.-259°  219°421°  C. 
C. 69) puldirtocarbotiyl-

. 

2-(4-’Br-omo-2,64Wiethylphemyr)-4-guazddiaombo-o-2,6 hylpbenyluan1dnocbo- . 1(2H)-isoquinolinone hydrochloride hydrate. m.p. 
nyl--methyl-l(2B)-isoquinqlinone hydrochloride. 214°-.2169 C 
nip. 251°-252°  C. 30 70) 4-43uanidinoca6onyl-2.(1..napbthyl)-1(21f)-

45) 2-(3,4-Dichlorophenylmethyl)-4-guanidinocarbo- isoquinolinone hydrochloride sesquihydrate. m.p. 
nyl-6-methyl-1-(ZE)-isoquinolinone hydrochloride. 231°-232°  C. 
m.p, 251°-252°  C. . 71) 242.(3,44)imethoxypheny1ethy1)1-4-guanldinocar-

46) 4-Guanidnocarbonyl-6-methy12[4(l-pipeiazino- bouyl-1(231’)"isoquinolinone hydrochloride betethy-
pheny1)J-1(2H)-isoquinolinone dihydr(Ychioride dihy- 35 drate. m.p, 282°-.293°  C-
drate. nip. >360° C. 72) 2-.(2,4-Dichlorophenyi).4-guanidiEocarbonyl4(2E)4 

47) 2-(3.-Fuoropheny]4guidinooarbonyl*6..methyl’. isoquinolinone hydrciohloride hydrate. m.p. 
l(21f)-isoquinolinone hydrochloride. asp. 278°-280° 254°-255° C. 
C, 

Ł. . 
73) 4onanidnocarbouyi-2-(2,4.64rhnethylphenyl)-

48) 2-Phenyl-4-guanidinocarbonyl-1(2H)-isoquinoli- 40 1(2H)-isoquixi6linone hydrochloride betnihydrate. 
none hydrochloride hemihydrate. m.p. 251°-255°  C. m.p. 280°-282°  C. 

49) 2-(3,45-Thmethoxypheny1).4-guathdinocarbonyl- 74) 4Guanidinocarboiiyl-2-(5-niethylisoxazol-3-
1(211)-isoquinolinone hydrochloride dihydrate. nip. yl)I(211)-isoquinolinone hydrochloride heedhydrate. 
264°-269° C. m,p 531-255° C. 

50) 2hloro.4-methy1guanidinocarbonyl-1(21)- 45 75) 2-(Zif1uorophnyl)gUaulcliflocarbofl1(41). 
V isoquinolinone hydrochloride heniihydrate. m.p. isoquinolinone bydrochloridC m.p. 261’-262’.- 

220°-225° C. 76) 2.{3iChIorobenz4}-guasddInocarbouy1-1(2K)- 
51 

) 

2-(2,4-Diznethoxyphenyl)4-guathdinocarbonyl- ho unoTh*onÆ hydrochloride. xnp 255°-257° C.. 1(2H)-.isoquinolinone 
hydrochloride sesquihydrate. 77) . 2.(441uzylgunocarbonyl-l(2H)-nip 216 C 50 isoqusnohuone hydrochloride. m.p 263’-264* C-52) 67 Thmethoxy-2-(2 iiaphthyl)-4-guamdmocarbo.. 52) 78) 2-(4-Chlorobeazy)-4-guamdmocatbony1 1(211)-nyl-1(2H)-isoquinolinone hydrochloride sesquIhy- isoquinolinone hydrochloride hydrate. nip. Ł drain. nip. 277°-280° C. . 249°-250° C. . Ł . .. 53) 67-Din1ethoxy-2-(34nethoxyphenyl)-4- . penmen i.iOfl guanidinocarbonyl-1 

(211)-isoquinolinone bydrochlo- s ride hydrate. in..p. 259°-263° C. The representative example 2-(2..Methylpheny1)-4-54) 2-(4-t-utylpheny1)-4-guanidinocarbony1-1(2H)- guaidinobonyl-l(2H)44thio1inone (S. No 14 of isoquiuolinone hydrochloride 

hydrate rap. 230°-235° fountila .1ŠTable ) is delinedi other compounds were Ł C. . also syflthesized using such/other sequences. 55) 2-Ethyl-4-guanidno onl-l(2H)-isoquinolinone 60 A Sytheths of compound with foxte1a U. hydrochloride hydrate. m.p. 264°-269° C. - 

as 4-(2-.Methylphenyl) aminoxuethylene horno-56) 2-(2-Ethoxyphenyl)-4-guanidnocathonyl-1(2H)- pbtiralie anhydride: . isoquinolinone hydrochloride hydrate. pip. Homophthalic 

anhydride 
(2.4 g), iethy1ottho,r-204-206° C. . . Ł mate (Ii ml) and o-toluidine (1.6 g) Were mixed and 57) 2-llsopropyl-4guidinocai’bOnyl-1(2H)- 65 refluzed for 40 rain. The reactiOn 

mixture was cOoled, isoqwnolinone hydrochloride. m.p nt.p. 248°-273° C. diluted with ethenol and petroleum ether togive asolid. 58) 2-Cyclopcnt3rl4ianidlnccathonyl-1(2H)- The solid Was filtered washed with pet ctwl yield 2.05 isoquinolinone hydrochloride. nip. 244°-249° C. g rap 289°-290° C. 
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XE. (KBr)in cm-1, 1700, 1665 and 1510. Anal calcd. the occlusion was reopened and cardiac ftnotions were 
for: C17HiaNO3; C, 73.11%; g 4.69; N, 5,01%. POU]]& monitored for 30 nun. (repethzsiOfl pesiod). 
C, 72.58%li,4.75%; N, 4.93%. The following parameters niches LVP, LV dp/dtŁ 
B. Synthesis of compounds with formula IlL max, heart rate, coronary flow, ventricular fibrillation 

a. 2-(2-Methylphenyl)-4-carboxy-l(211) isoqmnoli- 5
(M duration were recorded continuously on Nihon-

4-(2-Methylphenylaiuinomethylene hqmophthalfc LObden polygraph systciu..EpiCordlal ECO was mont-
auhydride (1.85 g), ethyl alcohol (25 ml) and sodium toted on BPL monitor iltroughout the experiment 
hydroxide (1.3 g) were mixed nid heated on a .steani All teat compounds were dissolved in distilled water 
bath for ihour. The reaction mixture.was diluted witb 10 or DMSO (100%) and added in different concentrations 
water and acidified with diluted hydtłehlorlc  acid. The into perfl]satc The protective effect of the compound 
separated solid was flltd and washed with viater and was assessed from reduction, in VP duration and rever-
dried- TTaces of impurities by

 
flash cinematographycardia. contractility.  salof The results of the reresen.. 

using 1% McOIR-CHC13 as the eluant. 
Yield 844 mg nip 30r-30r C. compounds cited in the table instant 

IE.(KBr)in crn-4, 3040-3100 (broad) 1720.1655, compounds of the series, at 0.1 pm -1.0 p.M dose, as 

NMR(Cl)C13+TPA) 8 2.2. (S. 3J, C.114 7,7,.-7,4compared to control heart significantly reduced the 
(in, 411, ArŠH); 7.6-8.0 (in,, 2H ArŠR) &32 (S, IR, . duration of reperfusión induced arrhytbniias (Ref. 
11-3); 8.48 (d,J=7.7Hx, 111,11-5); 8.88(d,J=7.7flz, J13, Table II). . . 

20 

Ł W . .. PVeufUOa ud stha1tete 
CS H% 14% 

nŁ.Ł 

.. 
Ass) Caled. for C17H13NO3: 7111 4.69 I.M.  

72-69 4.78 4.99 25 -. 
Control 8 26.3$ tE 375 

2 7 1 3.14–2.65 
C. Synthesis of compounds with formula L 4 6 1 10.11 – 6.29 

a. 2-(2-Methylphenyguanidinocarbouyl-1(2E)- 7 7 iIXI .. 4.32 – 4.28 
isoquinolmone. 30 13 7 CU 12.86–6.03 

2-(2-Methylpbenyl)-4-carboxy-1(211)-isoquuunolunorie 14 4 0.1 -. 1.5 14Ł 

(0.78 g) was dissolved in dry DMF (12 nil), 1,1-Car- Rd=  the T,1,L 
bonyldiiunidazole (500 mg) was added and the reaction 
mixture stirred at room temperature for 3 hrs., the resul- We claini 

Ł tant solution was transferred to a flask containing 35 1. An isoquunoline compound of the formula I: 
Ł guanidine (0.95 g). The reaction mixture

 was 
futther. 

stirred at room temperature for overnight. Excess so1 
vent was removed under vacuum. The residue. Was X(4) X(1) I 
triturated with water and the separated solid was. fit-  

Ł tered, washed with water and dried. Yield 787 mg . 40 
X(3 

N 

The compound was converted into hydrochloride 
sal(. Yield 746 mg rap 274’-275’ C. " 11(2) 

XR(KBr) in cm-1; 3350-2900; 1700; 1670 and. 1620. X(2) . COG 
NMB- (DMSO-d6) in 8:2.2 (S, 311, A-CIL 7.44 (inS, 
411, ArŠH); 7.56-7.96 (in, 211, H) 8,044,60 Iva, 45 wherein: . S 

711, A--H(3), NH2(4)1, 12.23 (lirS. 
11) is. hydrogen, (C1-C)-aIktl, (C3-Cs)-oycloalkyl, 

phenyl- (Cl-C6)-alkyl, (4.Calkenyl, substituted N%% (CzC6)..aiky1-amunoorapheny1,napbthy1,pyri-Anal Cak. for. CjU784OiCI 6039 4,801 15.70 9.93 50 4y1, thienyl, furyl, hejolyl, qnlsolyl. isoquinclyl, 6045 4-75 15.51 10.0. pyrimiy1, triazolyl beuzothiazolyl, pyrrolidunyl ptp’’y1,. morpholinyl or pperÆzhyl ring the Pharmacological methods to evaluate autiaffhythmic rings being unsabtftute4 or substituted with one to . . 

and cardroproteetwe action: three substituenU selected from the group Consist, 
hea1. Reperfusion rt induced arrbythmi  as in isolated rat 55 1, ing of F, Cl, Or, nitro amico mono-(Cm-Ce)- 

Wistar rats of either sex, weighing 280-300 g were ay1-ammo,di(Cj.C)-alky1-ainine, (C1-Cs)-alkyl, 
used in this experiment. The heart was excised and (Cr’C2lkoxy. benzyloxy, phenoxy, hydroxy, and 

perfused with physiological solution according to Lan- tritluoromcthyl. . . gendorif method. The perfusate was gassed with 95% 60 l.(2.) is hydrogen, P Cl, Br, I (CI,C)-aiky1, or oxygen and 5% carbon dioxide gas mixture at 37’ C. A phenyl which is unsubstituted or is substituted by silicon balloon catheter was introduced the left ventri- Ł Ł one to linac suintituents selected from the group ale through the left auricle for recording left ventricular ,’. ’. , Ł Ł Ł . Ł Ł S..J1aw. 0 , ., Ł , ., - ’#, pressure (LVP) and left ventricular dP/dt max. (LV .Ł . Ł . Ł. .Ł . Ł .. dp/dfl man). The heart was perfused for an initial 20 .(Ci-C)all*anuno, dt-Vi-C)-a1lcy1-amuuo 

miii period (control perfusion). Acute regional iscizemia (Cl-C6)4ll7l, (C1C)41kony, beuzylogy, phe-
was then induced in the left anterior descending core- Ł noxy and bydtoxy . Ł. 

nary artery for 15 rain (jschemic period). Thereafter, 0 is a radiant of the tbrmula VII; 
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(CIa&yI-amino, (Ci-C6)-a1ky1 benzylozy or up> 
Vii bYdrOXY and 

X(l) is oxygen. 
N 3. A compound of the fbrmula las claimed in claim 1 

> =c/ Št4Š/\ R(l) is(Cj-C6)-alkyl, (CI-C)-aiky1oxy, or a phenyl, 
R(5) naphthyl, or pyridyl ring, the rings being unsubsti-

tuted or substituted with one to three substituents 
\ 

selected from the group consisting of F, CI, Br, 1, 
10 nitro, amino, mono-{Ci-CO-alkyl-amino, di-

(Ci-C41y1-amino, (C1-C6)-alkyl, (Ci-C)-
X(2), X(3) and X(4) axe individually or collectively a.lkoxy benzyloxy, phenoxy, bydroxy and tritluoro-

hydrogen, F, CI, Br, 1, nitro, amino, alkyl, stilfona- methyl; 
mide, mono.-(Cl-C&)’alkyl-amino, di-(Cr-C)- k(2)is hydrogen; 

1-amino, (Ci-C)-alkyl, ten0loxy, or by- 0 isa
 radical of the formula VTh 

droxy and 15 
X(l) is hydrogen, oxygen, sulfur or NR(7), in which VII 

R.(7) is hydrogen, (C1-4Z)-alkyI, (C3-4C,6)-cycloal- 
,R(3) 

N kyl, phenyl-(CI-Q)-alkyl, (Ca-Cs)-alkenyl, substi-
tuted (Cr.C.or a phenyl, pyridy] tirienyl, Riryl,  
indolyl, quinolyl, isoquinolyl, pyrintidyl, triazolyl, 20 
benzothiazolyl, mor- 

ŠNC 
\ pyrroliclinyl, pipericiinyl, . 

plsolinyi, or piperazinyl ring, which rings are u- 
, 

N 
substituted or substituted with one to three substit-
uents selected from, the group consisting of F, CI, 

Ł 

Br, I, nitro, amino, mono (CI-C6)-alkybamino, 25 
di-C6)-a&y1-afl2inO, (Cr-C6)-alkyI, (C1-C)- with R(3), R(4), R(5) and R(6) being hydrogen; 
alkony, benzyloxy, phenoxy, hydrOxy, and trifl+uo- X(2), X(3) and X(4) are individually or collectively  

hydrogen, F, Cl, Br, I, nitro, amino, alkyl, sulfona-roinethyl, in which substituenta any aikyl chain 
alkeuyl chain may be interrupted by oxygen, suirur mi4c mono-(Ci-C6)-a1kyl-amino di.{Cj-C6)- 
or NR() wherein R(8) is hydrogen, (Cj-<c)-a1ky1, 30 

a licyl-amino, (C1-C6)-aikyl, bcnzyloxy or ILydroxy; 
and (C3-C8)-cycloalkyl, pheyl-(Cj-Cs)’alkyl, X(I)  is Oxygen, (C-Cs>.alkenyL substituted (Ci-Caikyl-ainino or a 

phenyl, pyridyl, thienyl, fisryl, indolyl, qulnolyl, 4. A compound of the formula las claimed in claim 1 
isoqwnolyl, panudyl, triazolyl, bothiao1y1, R(l) is (Ci-Cs)-aikyl, (CI-C6)-alhyloxy, or a phenyl, 
pyrrolidinyl, piperidinyl, morpholinyl or piperazi- iLipb1hyl.or pyridyl ring, the rings being wisubsti 
nyl ring, which rings are unsubstituted or substi- tuted or substituted with CI, tided with one to three substituents selected from R(2) is hydrogen; 
the group consisting of F, CI, Br, I, nitro, amino, G is a’radicel of the formula VIE 
mono4Cj-C6)a1kyi-ainino, di-(Cj-C)-aikyl-
amino, (CI-Cs)-alkyl, (CI.CO-aikoxy, benzyloxy, VII phenoxy, bydroxy and trifluoromethyl, 40 /R(3) 

or 

a pharmaceutically acceptable salt thereL N 
2. A compound of the formula las claimed in claim 1 

/ \ in which: 
R(i) is phenyl, napbthyl. pyridyl, thienyl, feryl, indo-

ŠN=C 

lyl, quinolyl, isoquinotyl, pyrimidyl, uiazolyl, ben- 45 
Nl, zothiazoly1, pyrrolidinyl, piperidinyl, znorpholiny 

. \ 

or piperazinyl, unsubstituted or substituted with 146) 
Ł one to three substituents selected from the group 

consisting of F, Cl, Br, I, nitro, amino, mono- with RQ), R(4), R.(5) and R(6) being hydrogen; 
(C1-C)-alkyl-amino, di(Ci-C6)yl.-aminO, So X(2), X(3) and X(4) are individually or collectively 
(CI-C&)-alkyl, (CI-.C6)-’alkoxy, beuzyloxy, ph- hydrogen, F, Cl, Br, I, nitro, amino, (Ci-4C)-a1kyI, noxy, hydroxy and trifluorozuethyl; sulfonamide, mono-(Ci-C)-aIkyl-antino, di-R(2) is hydrogen, or C-C)-a]kyl (C)-alkl-’amino, (Ci-C6)-aikyl, beezyloxyor Ł 0 is a radical of the formula VII: hydroxy and 55 X(l)is oxygen. VU 5. A medicament pharmaceutical Composition for heart failure isehemic /R(3) combating or preventing or con-"as 

ditions of the heart which comprises an effective of/ amount of a compound of the formula I as claimed 
in 

ŠN=C 60 claim 1 

together with a pharmaceutically acceptable 

\ 7(5) auxiliary-6. A method of treating or preventing heart failures which comprises 

administering an effective amount of a R(6) compound of the formula I as claimed in claim 1 7. A method of treating or preventing ischemio con-R(3), R.(4), R() and R(6) are hydrogen 65 ditions of the heart which comprises administering an X(2), X(3) and X(4) are individually or collectively Ł effective amount of a compound of the formula I as hydrogen, F, CI, Br. I, nitro, amino, (Ci-C).alkyl, claimed in claim L sulfonamide, mono-(Ci-.Cs)-alkyi-amino, di- * * S * * 
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Ł ethylene group -CH=li-, and wherein. Ł. Ł 
S a viethyiefle group can be replaced by : an oxygen 

or S atOm Or by an N atom, 

phenyl 

5 which is unaubstituted or 

eubetituted by 1 to 3 substituenta 

from the group consisting of F, Cl, 

$r, I, CF31  

e is zero, 3. or 2, 

10 
Ł R(9) is H, methyl or ethyl, .. . . Ł . . 

is Oxygen or NR(lO), . . t. Ł . 

R(10)  is, H or rnóthyl, 

Ł . . . .. . . 

Y. is zero Or 1, 
. 

15. CFt, ŁŁ .Ł . 
rn Ls3. to, 3, . 

1- or 2-naphthy3, Łpyridyl inoly3. or 

isoqi4nelyl, 

A is -CO.., -CE2-, CCR(ll)(OH)]q 

20 . Ł. q iu3.,20r3, . . .. 

Ri) isHormethy], . Ł-

oxygen, -NR(12)-, ŁŁ . ŁŁ . S in H or methyl, 25 a ie zero, ior2, . .. - -S02.NR(13)’. R(13) is 

ff or (C-C4)-alkyl, R(?) is hydrogen. (0-01 -aikyl, (C2-C10} -alk-any]. or R (8) -c;- . . . ŁŁ ŁŁ 30 or a pharznaceutic&ily tolerated salt thereof. Ł A. ccmpound of the formula I &a claimed in claim 1, Ł S . . in which: . . . Ł. Ł: in MM at N* . . . .Ł . .. .... ’1 is )RC?), PWK 35 A and B together are a bond 
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5, 6.-Dozo-1-iaethyl-1H-benzinidazol-2-yl-aarbonyl-

guenidine bydxoch3.oride. . . . . . 

Melt&ng point 2140C. (decomposition) . 

5 Example 351 . . 

3- *d*1ylcarbonyl -guanidine hydrochloride, . . . 

Molting point 270°C. (decomposition)  

E*eiuple 36: . 

Zndoly1carbo4-guanidine hydrochloride, . 

10 Melting point 258°C. (4ec4poBitio} . . . 

EX3lO . . . . 

Benzyl-indoly1łarb6izy..guanidine hydrochloride, S 

Melting point 2560C.,. (dócmpoition) . 

Example 38: . . S. 
15 4o1carnylg4nine hydrochloride, 

Melting point 270°C. (deec=poeition) .. . 

Example 39: . 
I-Methyl- 3- indolylcatho*yl-guariidine hydrochloride, 
Melting point 250°C. (decomposition) . S 

20 . E*le 40: 
- (2 -, &-Dimethy1ainoet3myl) -3- indolylcrbonyl-quami4ino 

dihydrOch1oide, . . . 
Melting. point. 250°C. (Łdec.ositi) .. . 

S 

Example 41:  
25 11,tbyl-2-ifldOlY1CarbOUYl-9UanidinO hydrochloride, . 

S 

Melting point 280°C. . ... . 

E*ai,pla 42: Ł. 
2_Indoly3.carbouylguanidine hydrochloride, 

Melting point 310 - 312C. 

TrS 

S. 

’ - 



=I I 
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Me].ting point 255°C. (decomposition) .. 

xaxaple 52: . . ., . . . . . 

5-Ci4oro-1-ethyl-2.ndolylcaronyl-guanidine . hydro- . S 

chloztdo, .. . .. . . . 

5 Malting point 255°C. 

Eaple 53; .. . . . . . . 

5-Cbloro-2.-propyl-2-indo].ylcarbony3.-guan3.dine bytho-

chloride, 

Melti*g point 255°C. . . .. 

5-Coo-1-butyl-2 - indolylcarbonyl-guanidine hydrQ-

Łai.oride, ..S .. . . . ... . . . 

Melting point 222DC. 
SŁ . . . . . . . . 

15 5 -Hrdxoxy-1-methy1-2 -indoly].carbonyl-guanidine hydro-

Melting point 2880C.. . . ... . . 

3’ 5-Dichlozo-1- (2-NN.dL3ncthylaiinoethy].) -2-.ndolyl-. . . ... .. 

20 Ø$Xflgifli4jfle dihydrocb1Oiide, . 

MelUng point 246°C 

Example 57; .. . . . . . 

5Mthi.tl2dllc*rbnlgu4ino hydra-

chloride,  
Ł Ł . .25 Melting oin 227°C. . . . Ł. Example 

58: 
hydra-

chloride, . .. . . Ł . Ł. . S 

Ne].tiægpint 216°C. . .. .. . 

30 Example 59: 

3 -Cbloro- 2- indo].ylcarbonr3.-guanidine hydrochloride, 

;...S. 
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a) Una ftalimida se hace reaccionar con haluro de alquitmagnesio con un,  reactivo 

Ł de alquil-litlo en un Øter 
b) El producto obtenido se hace reaccionar con un 

Ł alcoxicarbonilmetilenotrifenilfosforano en tolueno o con I etoxi I-
trimetilsiloxietileno y un Æcido de Lewis 
c) El producto obtenido se hace reaccionar con cloruro de guanidinlo y una base 
o con guanidina. 

Reivindicación 10: Se reivindica et prnceso para la obtenciOn de los compuestos 
de formula (I) caracterizadoporque comprende las siguientes etapas: 

a) El compuesto de formula (IV) se hace reaccionar en presencia de 
diisopropilarniduro de titlo 
b) El producto obtenido se hace reaccionar con cloruro de guanidinlo y una base 
o con guarildina en on alcohol. 

Sustento Descriptiy 

La invenciOn se reflere a nuevos compuestos de isoindolinona de La fOrmula (I) 
quo son adecuados como medicamentos antiarrftmicos con un compononte 
cardioprotector para la profilaxis del infarto y el tratamiento del infarto y la angina 

Ł de pecho. Los compuestos tamblØn inhiben de una manera preventiva los 
Ł procesos patoflsioOgicos asociados at daflo inducido por isquemia, en particular 

Ł el desencadenamiento de anitmias cardiacas inducidas por isquemia y de La 
insuficiencia cardIaca, 

Los inhibidores del NHE’t de Ia fOrmula (I) tienen un importante efecto 
antiinflamatorio y pueden uthizarse en la inhibiciOn de los mediadores de la 

Ł inflamaciôn,  ademªs  exhiben un efecto reductor de las lipoproteinas del suero 
factor de riesgo esencial para el desarrollo de Iesiones vasculares 
arterioesclerOticas. 

Una vez catalogada La invenciOn Østa se clasiflcó en la sección: A 61 K I40 

Ł de la Clasiflcación internacional de Patentee. 

3 Oeterminaciôn  del Estado do la TØcnica 

Considerando que Ia fecha de presentaciOn de la primera solicitud de pat-ente de la 
coal se reivindica prioridad es: 0310612002, se procediO a efectuar Ia büsqueda de 
doeumentos relac-lonados en el estado de Ia tØcnica con fecha de publicaciOn 
anterior a Østa. 
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R(3) 

RE4) 

-R(5) 

Geupradical defnm4a(Vll) 
R(1) es ŠH, aiqutlo C1 cicloalquilo C 
R(2) et, ŠH, F, Cl, Br, 1,aIquiIoC14o1,6üIo 
X) X(3) 

y 

X(4) son de maer tfidpendIeMe 0 conjunta  ntrn, 
amino, aiquilo, su1fonamid, c nQaIu1I -amino 

-; 

-4-

A 
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EMD-765 (Derivado de benceno) 

Diferencias Tecnicas 

Al evaluar los elementos caracterist1cos de los compuestos revindicados con respecto a las enseæanzas del estado de la tØcnica reveladas en los 
antecedentes Dl, D2, D3, D4 o D5 fue posible conclurr lo siguiente 

Con respecto al documento Dl la diferencia estriba en que los derivados de guanidina Canporide y Eniporide no presentan nucleo de isoindolinona sino 
de benceno 

Con respecto al documento D2 que presenta derivados de guanithna la diferencia estriba en que el nucleo es un anillo de cinco miembros de pirazol, 
mientras que en el caso de los compuestos reivindicados el anillo central es de isoindolinona 







I 

presente solicitud son alcanoil guanidinas, on las cue/es is carbonil guanidina astÆ unida a! 
residuo ph rolona de un anillo isoindolona par media de an puente de meti/eno. Entonces, 
claramente la carbon!i guanidin-a no estÆ unida a tin anile aromÆtico 

y 

los compuestos de ía 
invenciOn no son arii’guanidinas. Par Jo tanto, pertiendo de las ensefianzas de Dl, D2 

y 

03, Ia 
persona versada en Ia materia tØcnica no deivi1a de manera eviciente qua los compuestos de 
to invanciOn los cua/es di!leren significativamenfe en su estructura ypropiedades qulmicas con 
respecto a los compuestos de las anteiloridades, tendrian excelente actividad inhibitoria de 
NHEI". 

Al respecto es preciso seæalar que la diferencia mencionada por el seæor soticitante 
no es la causa de un efecto tØcnico inesperado o sorprendente en tØrminos de 
actividad farmacologica, toda vez quo acm sin que exista un Ætomo de carbono 
intermedlo (grupo metileno) entre la estructura arIlica o heterocIclica 

y 

ía  estructura 
carbonil-guariidina la actividad se conserva 

y 

con resultados de concentraciôn  
mInima inhibitoria IG0 farmacotógicamente superiores que los reportados por et 
seæor solicitante en el capitula descriptivo. 

Asi las cosas, at combinar las enseæartzas de cualquiera de los documentos Dl, 02 
o D3 con la reportada en la publicación D4 es posible derivar tanto los elementos 
estructurates coma la actividad antiarrItmica, por to quo una persona versada en 

. ciencias farmac4uticas se encontraba en capacidad do anticipar las caracterIsticas 
quo definen Ia materia -reivindicada en los folios 291 a 297, ya que en el documento 
04 se presentan anillos heterociclicos tipo indol sustituidos par carbonil-guanidina 
con actividad antiarrItmica. 

I 
Y por otra parte, la publicación 05 presenta isoquinolin-2-orias sustituidas por 
carbonil-guanidinas, a las que tamblØn so ha reportado actividad sabre el 
intercambiador sodio/H por 10 quo tat 

y 

como se reivindican los compuestos de 
isoindolin-3-onas conlo inhibidoresde NHEI 

y 

alternativa terapØutica papa el rnanejo 
de la angina de pecho es claro que existen anticipaciones tØcnicas cercanas 

y 

farmac-ológicament superiores que permitirian a una persona versada en ciencias 
farmacØuticas derivar los elementos esenciales de la serie bioisôstera  rectamada. 

En cumptimiento del articulo 45 do la Decision 486 de ía  ComisiOn de ía  Comunidad 
Andina, so le indica quo debe dar respuesta dentro del tØrmino de sesenta dias 
contados a partir de la fecha de notificaciôn  de ía  presente comunicaciOn. En caso 
do no dar respuesta at presente requerimiento, o si a pesar do la respuesta 

los impedimentos Ia denegarÆ la subsistieran para concesión, se patente. 

Notifiquese et presents oficio onfo me a to dispuesto en el numeral 52, literal e), del 
capItulo quinto del titujo p j ero, d ía  Circular Onica No 10 do 2001. 

SPEDES DE VERGEL ALIX CARMENZ/as-
Ł Directora de Nureaciones (c) 

Ł El anterior requerirniento fue notificado por fijaciôn en lista, de fecha 
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