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the fore&qop&s%p%ﬁgitﬁéh,eg prog@rt ~ conpounds that are structural ly -

"rel ated tR] dufmBsdttenbdiRds Mt %ﬁﬂw Irduiaal ® ,éaam.eonxb%eand 436 ol..{asd,aw béeR® :
| 1 terat UjeBeribddl idtheMiekatund. Nos. 3, 798, 225 3,910,927 and 4, 015,006 t
Kr ei ghbaunust pabnt NodvBae,2be 88 0,8278n6a,0) 5,008 kkrBighbag et al. (Mead Johnson & Co) relate. i
2- subst i to @tsaistidled-bleH)-isamgitsiones aicssubstitited-3saaKkbe/isbduinoiids Bataldopoytod B Mavergpd-nes %
t hat ar etensivpand pliphetal hasodiiating [popertiesnpbrv aralaadtliniseation Mey @ektents aglaal inl padicuteg to 1- :
pr opesd | epzyligaimatiorsadf tha dpdve campoarids.on. The patents relate in particular to 1- t
~ The 'preparation- of 3-hydroxy-8,7-dimethoxy-1-methylisoquinoline and the corresponding tautomeric
form, 6,7-dimethoxy-1-methyl-3(2H)-isoquinclone, which is.the parent compound of several compounds of
this invention, has been reported along with. the preparation of the corresponding 3-ethoxy and 3-acetoxy
derivatives. [Bentiey et al., J. Chem Soc., 1763 (1952); Dorofeenko et al., USSR Author's Certificate No
: 207,921, CA, 69, 52003x (1967); and D. Evans et al., J. Chem Soc. (B), 590 (1967)].
~ ~ The compdunds used as starting materials in this invention a are prepared according to the procedures
described in our copending application USSN 871,967 filed on June 9, 1986 under docket No. ORTH 463,
all of said procedures being incorporated herein by reference.
B 1-Phenylisoquinoline derivatives are described in Ger. Offen. DE 3,227,741 which issued to Hoechst

45 AG. The compounds are reported to exhibit antidepressant activity. U.S. Patent Nos. 4,282,222 and
4,282,223 to Bartmann et al. (assigned to Hoechst A-G) describe isoquinolines including 3-piperidino, 3-
‘piperazino and 3-piperazino N-substituted derivatives that are reported to exhibit antidepressant activity.

U.S. Patent No. 3,641,032 to Zinnes et al. (Warner-Lambert Company) describes immunosuppressive

. compositions that include 2-ethyl-3-hydroxy-1(2H)-isoquinoldne diphenylcarbamate.

50 U.S. Patent No. 3,870,721 to Archibald et al. relates to 4-alkanoylamino isoquinolinediones and 3-
alkanoyloxy-4-alkanoylamino isoquinolones. A representative isoquinolinedione which is reported to inhibit
blood platelet aggregation is 4-acetamido-1,2,3,4-tetrahydro-1,3-isoquinolinedione.

U.S. Patent No. 3,954,771 to Geerts et al., which patent is assigned to UCB Society Anonyms,
describes a process for the preparation of 2H-3-isoquinolones. The foregoing compounds are described as
s5 precursors for the synthesis of 1.4-dihydro-1,4-ethanoisoquinoline-3(2H)ones (described in U.S. Patent -
3,781,436) that are reported to be active in the central nervous system (CNS-active) for the treatment of
disorders including insomnia and vertigo.
U.S. Patent No. 4,041,077 to Ghosez et al. (UCB Societe Anonyme) describes the use of N-benzyl-2,2-

2 .



35 benzyl derivatives of the aboverPogaaam@di. The preparation of

3- hydr oxy- 6, 7- di met hoxy- 1- net hyl i soqui nol i ne and the correspondi ng
tauteneric fo 6, 7- di met hoxy- 1- net hyl - 3(2H) - i soqui nol one, which is the -
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exhi bit antidepressant activity. U S. Patent Nos. 4,282,222 and 4, 282, 223
to Bartrmann et al. (assigned to Hoechst A-G describe isoquinolines

i ncludi ng 3-piperidino, 3- piperazig® ar®™ 3-pi perazi no N-substituted
derivatd ves that are reported td™ep iU~agt i depressant activity. U S.
Patent No. 3,641,032 to Zinnes et V\ﬁl’ er - Lanbert Conpany) descri bes

i munosuppr essi ve conpositions tM 7de¥- et hyl - 3- hydr oxy- 1 '

(2H) - i soqui nol one di phenyl carbamate®50 ®& U S. Patent No. 3,870,721 to

Ar chi b%l d et al. relates to 4-al kanoyl am o i soqui nol i nedi ones and 3-

al kanoyl oxy- 4- al kanoyl am no i soqui nol ones. A representative
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5 formula are also capable of existing as the corresponding 3-keto tautomeric forms.

Preferably, R: is Ci1-g alkyl or halogen-substituted C1-s alkyl, Rs is nitro or a radical of the formula
NHCO(NH),R wherein x is zero or 1 and R is hydrogen, Ci-s alkyl, ca~s cycloalkyl, unsubstituted or
substituted phenyl, unsubstituted or substituted naphthyl, phenyl- or naphthyl-substituted Ci—s alkyl,
substituted phenyl- or substituted naphthyl-substituted C: -2 alkyl wherein the substituent on any substituted

49 phenyl or the substituted naphthyl is hydroxy, Ci-g alkyl, halogenated C,-z alkyl, C1-g alkoxy, Ci- s

~— alkylthio, halogen, CN, NO2, NH2, SO2H or COZ whersin Z is OR™ or NR'R" wherein R' is hydrogen or
Ci-s alkyl and R™" and R" are hydrogen, Ci1-s alkyl, C1-g alkyl amino, di-C1-a alkyl-substituted amino, di-
C1-s alkyl-substituted amino-substituted Ci-g alkyl; Rs is hydrogen or C,-g alkoxy; Rs and R; are each
C1-3 alkoxy; and Rs is hydrogen or methoxy.

45 Advantageously, R: is methyl, Rs is nitro or NHCONHR and R is Ci-s alkyl, unsubstituted or
substituted phenyl, or unsubstituted or substituted naphthyf, Rs is hydrogen, Rs and R; are methoxy or
ethoxy and Rs is hydrogen.

Advantageously, the compound of the present invention is 3-hydroxy-6-methoxy-7-ethoxy-1-methyl-4-
nitroisoquinoline, 3-hydroxy-6-methoxy-7-n-butoxy-1-methyl-4-nitroisoquinoline, 4-(N'para-methox-

50 yphenylureido)-3-hydroxy-8,7-dimethoxy-1-methylisoquinoline, 4-(N'-n-butylureido)-3-hydroxy-6,7-
dimethoxy-1-methylisoquinoline, 4-(N'-allylureido)-3-hydroxy-8,7-dimethoxy-1-methylisoquinoline or 4-(N'-

_ para-carboxyphenylureido)-3-hydroxy-6,7-dimethoxy-methylisoquinoline.
T Also contemplated are pharmaceutically acceptable salts of a compound of this invention. Any
conventional pharmaceutically acceptable sait can be used. Among the saits that can be prepared are alkali

55 metal saits including lithium, solium and potassium; alkaline earth metal salts including calcium and -
magnesium; and aluminium, zinc and iron.

Also contemplated are the hydrohalide salts of the isoquinolinols of this invention, such as the
hydrobromide and hydrochloride salts as well as the salts of other mineral acids such as the sulphates and



5 3-isequi nolinols, pharmaceuticgt,o Q§h2|ons containing a

3-isoqui nolinol conpound as an acti i'ngredi ent, methods of treating a
manital exhi biting a cardiac condition and net hods for synthesizing the

pr esent @Qgggmag§ are contenpl dted. “The terns "3-isoquinolinol™,

" i soqui,nol innglsecord) spBEtadMIRS brésthnt In@ntith, RIS Plovidéce a pisRebsTa 86 PrepaationdX eat e -

t he usefdsmpspaRotademud the present invention. 10 In particular, the
i nvention contenplates a 3-isoquinolinol having a structure that '
corresponds to the formula |: [errjmgwhakein [err] is a radical selected
fromthe group consisting of hystogag er al kyl, aryl and hal ogen-

substituted radicals thereof; R4 cal selected fromthe group
consisting of nitro, nitroso, ang R0 | t ut ed am no wherein 25 the
substituent is lower alkyl having g5 oty bon atoms and radicals of the
f or muf% NHC(XY)(R)n wherein Y is oxygen or [err] and R is hydrogen, |ower

al kyl, c oal k | ower al kynyl having 3-5 carbon
at o)r/n;, ‘é’(’@r”‘&?'%%&'ﬁac&gg %[‘r'%ﬁqﬂ'wmgﬁﬁge%m&'%d X are ind)e/p)e/'ndentlygo, 1 or 2,

with the proviso that if Y is oxygen, Ris other than hydrogen and nis 1,
and mhen nis 2, xis 0; and [err] [err] may be independently 30

sel ecfed fronlthe group consistiing &8 h¥¥rogen, hal ogen, hydroxy, and | ower
al koxy; and [err] and [err] and?§ Nand [err] when taken together may
be net hyl enedi oxy. 3-isoquinoli that contain a substituent R4
(as defined herein), in any conb®nafi on™w substituents . [err] through
Rs (as further defined herein and present either singly or in conbination)
have,_pot been previously reported. The conpounds having structures that

COr r espowith nitic dclado foon e gaitmigogdibolingl of theifoanwar e al so capabl e of existing as the
correspondi ng 3-keto tautoneric forms. Preferably, [err] is [err] alkyl or
hal ogen-substituted [err] alkyl, Rinds wtro or a radical of the formila
[err] 2ssherein x is zero or 1 an jogen, [err] alkyl, C3-6
cycl oal kyl, unsubstituted or subs ed phenyl, unsubstituted. or

substi tuted naphthyl, phenyl- omRgMs N -“:bStItUted [err] al kyl, :
substituted phenyl- or substituted Rgphwubyl -substituted [err] al kyl wherein
t he sgfstltuent on any substituted 40 phenyl or the substituted naphthyl

i s hydrox I k: r [err]

al kyl t hi ¢ th'??a% 4‘"'%?'90&{1?(&'[1%?' ﬂ 9%?%%8&3%%&%*&% Lﬁ&lml OQJI‘?'A(%P'%\I/?her ein R
is hydrogen or [err] alkyl and R'* and R' are hydrogen, [err] al kyl, Jerr]
al kyl amino, [err] alkyl-substi : , di- [err] alkyl-substituted
am nogsubstituted [err] alkyl; RS | dregen or [err] al koxy; [err] and
[err] are each [err] alkoxy; and Logen or net hoxy. 45 '

Advant ageously, [err] is nethyl, .Tegg] s, nitro or NHCONHR and R i s [err]
al kyl , unsubstituted or

- I

\,40 reacting the 4-aminoisoquinolinol with (A) a compound of the formula

R -g-CI .
9 or (R9CO)20

wherein R; is NHCOR; B) with a compound of the formula

50 ’ | ﬁ
R1°-O- -C1

wherein Rs is NHCOOR; C) with a compound of the formula
55
Ri1N=C=0

wherein Rs is NHCONHR; or D) with an inorganic cyanate of the formula MOCN in an acid medium wherein

4




substituted phenyl, or unsubstitut egpa 2sdudsigst uted naphthyl, Rs is
hydr ogen, [err] and [err] are nethoxy or ethoxy and Rs is hydrogen.

Advantageou the conpound of the present invention is

3- hydr oxy- 6 Wneghox -1 nethya- - nitroisoquinoline,

3- hydr oxy- 6- N x”y’ ap_danes yf claim japd By. Korndifel araen dently eith

4- ( Kl'dbér g_ maal Vh phthyl substltu ed phenyl or gﬂbstltuted naphthyl; ,depen ently either c1 -

ypheny! urgi go) - ?e'Pl rsgwt“%"t 91 F1YHPYIeg Premir Syhstitsted CaPhbY! iravksal is as defined in claim
4- (N -n- butyI m pr x 6 7- di met hoxy- 1- net hyl i soqui nol i ne,
4- (N - aIIyIur@b Iy Sth t'shddrmethoxy 1- nethyllsqu|noI|ne or 4-(N -

par a- car boxy pegimplaty & ﬂ ui noline. Also
cont enpl at eﬂtearreraga‘-b;rmeut i cté? Py acggggntlg niosg as{ '%égu rE’Sfmg{“{f‘o BRI ARPVR forpyia are

i nventi om Any conventi onal pharnaceutlcally acceptabl e salt can be used.
Anong the salts that can be prepared are alkali 55 netal salts including
lithium soliumand potassium alkaline earth netal salts including calcium
and magnesi um and alum nium zinc and iron. Also contenplated are the
hydrohal i de salts of the isoquinolinols of this invention, such as the
hydr obr ofi de and hydrochloride salts as well as the salts of other m neral
aci ds such as the sul phates and 3 EP 0 252 721 Bl the phosphates. In a
second aspect of the present invention, there is prOV|ded a process for the
preparation of a conpound of the fornula 10 [err]
whi ch conprises reacting an isoquinolinol of the fornula 15 with nitric

acid to Porma 4-nitroisoquinolinol of the fornmula 25 30 reacting the
4-Ini{roi soqui nolinol with a reducing agent to forma 4-am no-isoqui nolinol
off the formula 35 \40 reacting the 4-am noi soquinolinol with (A a
cgnpound of the formula O [err]
— 25
30
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45 wherein R4 is NHCOR, B) with aER@@S8TAUBdf the fornula [err] wherein R4 ¢
is NHCOOR;, C) with a conpound of the formula 55 [err] wherein R4 is

NHCONHR; or D) with an inorganic cyanate of the formula MOCN in an acid

medi um wherein 4 EP 0 252 721 Bl R4 is NHCONH2 wherei® [err] and [err]
to [err] are as defined Hgo‘élalml and_Rs, Rig@ angl [err]gare independently
either [err] alkyl, phenylg, gnhapht hgﬂ 3Ub$l t gt ed pthyI"or substituted
napht hyl ; wherein the sub tE ue&t 8n aSly ﬂjbsﬁl tuiedcphe.nyl or substituted
napht hyl radical is as defined &n & ai® 5%1;"Mi's sédium pot assi umor
lithium Preferably, the reducing agent is hydr ogen. Exenpl ary conpounds of
the present invention whose structures copforgrto the above formula are
listed in Table 1, bel ow. o0 1520225 80 3 48 4% 5055 &
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EP 0 252 721 Bl [err]
55 10

35

EP 0 25 2721 Bl [err]
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EP 0 252 721 Bl [err] 15 55 EPCE@283 7H1Bf err] 12 EP0252 721 Bl 15 Asf
used herein; the term"lower alkyl", in its various uses, indicates a
branched or straight chain 55 hydrocar bon having 1 to about 8 carbon atons,
and particularly 1 to about 4_carbon_atqns..Lower al kyl radical s.include,
for exanple, nethyl, eg.ahyl‘ pﬁopy?u; pso;ﬁop§l Sn-bBtyE sEc-Butyd, t-butyl,
n-pentyl, 1- nethylb y. nﬂth bunyl neppem qu. nhe |, = :

1- met hyl pentyl 3- ma':ir!/pe‘btyh 1= et @yl but y&, 2 ethyl &utg hexyl ,

3- hexyl ] 1- octyl | .“The& te*m “cyd’f oa1"ky|"" i Mdi Cat €% a"‘cycﬂ'l C aI kyl
group haV| ng 3-6 carbon 13 EP 0 252 721 Bl atons. The term"| ower

al kenyl " indicates a branched or straight chai nnhydrr ocar bon having 3-5
carbon atoms such as g2- put,g:nyl,,1 3z butenyd , 3II)§ agld gsopent gnyly for
exanpl e The term"aryl”, as used herein aI one or in conbination wth other
ternms, indicates aromati c 5 hydrocar bon groups, such as a phenyl or
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sgl ected fromchloro, brono, iodoERAS2FABL, CN, NO2, NH2, SO2 H, COZ
erein Zis ORor. NR R wherein R is hydrogen or |ower akyl and R and R’

are hydrogen, |ower alkyl, ammnolower alkyl, |ower al- kylam nolower alkyl

apd | ower dial kyl am nol ower, alkyl .. 1Q. . The term™aralkyl" indicates a

radi cal_ containing a r Jal Kyl .gr odp sBbsttuBed witd af "ayl" radical

or substituted aryl r&gﬁal{: asg deRi n¥l aQovel TRe frae & =

"hal oggn- subst it ut ed ﬁﬁ;cgl " dndiscatées § | gyeranal I/ $r @ ylégroup (in the:

case of [err]) and a ¥ r~al kyl, ®aryt off | oWwer~al Koxy®sulsstituted aryl (in

the case of R at position [err]) that includes a hal ogen selected from

chloro, brono, iodo angdfluoro. 15 The term "l ower al koxy" indicates a

ladi cal containing a Fower®al 1 Jrowp (as defiaed aboVe) Tand®a terni nal

ygerrebonded to one or nore carbon atom of the isoquinoline ring (at

ositions [err] inclusive, gor jon [ atf.pos tifyn €4) ~Exanples jncl ude

et hoxy, ethoxy, isop£opox®, i&opBopdky,8n-I8ut oy, - ngt hy ped- toxy and

ttlhe like, with | ower al koxy having 1 to about 4 carbon atons being

arti c’gl arly preferred. In particularly preferred practice, [err].is |ower

| kyl "or _hal ogen-substitutgd Ipweg alRyl 2 nglt prefer gl y 20 rr] | ower

| kyl and hal ogen-sub€t ilt uBed § er8] 1Bowe8 aldyl8 [&r]8i s &ni tgg or a

adical of the formula NHCO [err] wherein x is zero or 1 and Ris selected

rom hydrogen, |ower g kyl, |lower alkenyl, aryl, |ower alkoxyaryl,

itroggyl, carboxyary® and®hal®l ofer & kyFary¥l , Rs-R8 & e Mydrbgen or al koxy
erein at |east one is al koxy and preferably where R6 and [err] are both

| koxy or toget#r are nethyl enedioxy. In an additional preferred

mbodi ment, [erid is methyl, R4 is nitro or NHCONHR and R is |ower alkyl or

5 aryl, [erg] hydrogen, [ear] and [err] -are _nmethoxy or_ethoxy and [err]

s hy\sk'ogen.gA armaceuti cal gonposition t &t gonpri ses an eEf ective

mount of anzabqye-descli bed & i soqui nol i nok dir§persed i nga § :

har maceut i cdl | 3@ acceptabl es cgrrier is afso<congenpl at gd gerer n. The"

onposi ti on gony|i ses afunbt eEosaEz of tfe Tsoduinoli bl . IThet

i soqui nol i nops this ifnventiton vE& catedi df oni.c and/®r renat, ‘vasodi | ating

ropefties aBd/ @ ares30 capable Jf Cwhidi tgﬂg Jehe hydwol J&i Ceactivity of

vhosphodi estBrase fractiongl 112 1k pRefaired priactice,@thg i shquinolinol of

the pharmaceuticgl conpgsigiof is§ca§ab|§ of prdducing thf debired

cardiostinulating and vaso#li | &irg e®&fec@Es &nd % nhBbi tg ng&t heg hydrol ytic

act i vi,,sty of phosphodi esterase fraction IIl in the anmobunt at which that

iisoquinolinol is present in the pharnmaceutical conposition, when that

conposition is introduced as a unit dose into an appropriate mammal such as

a |l aboratory rat. 35 The term "unit dosage” and its granmatical

bqui val ents are used Jrejeid t G re{er 5t o Physi c{l y&di @regﬁe La'ﬁ'i ts suitable

or adyrnistration to human patients and to warm bl ooded mamal s. Each unit

cont\e’'ns a predeternified effective anount of the active ingredient

cal cul at ed t.o producedthe desired cardiostinulating, vasodilating and

bhosphodi est erase | nh§ ting effect in association with the required-
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carrier, e.g., a diluent or a vehi gb®.25s4@21 81 The specification for the
novel unit dosage fornms of this invention are dictated by and are directly
dependent on (a) the unique characteristics of the active ingredient, and
(b) the limtations inherent in the art of conpounding such an active
ingredient for therapeutic use~in_humans.and. other .mamral s. Exanpl es of
suitable unit dosage forms3n gcc&dpith tFs Envg@ntidn BreJablets,
capsul es, pills, povvdqco“‘ ackets, grarful e§, \@afa!:s', ‘.;‘:and; th | ir;ke, segregat ed
mul tiples of any of tiEg oreegogngg alngsw th g qued sl ugionrs, 45 liquid
suspensions, elixirs an@| aétosdl Suspenstons. The &ctiVe Tngredient is
referred to herein as being dispersed in the carrier. Thus, the dispersion
formed can be a sinple adm xture, a non-settling dispersion as in the case
of certain enulsions &f hs fan @l t *mat® dfspérsi®n, *a t¥ ue=sol®tion. In such
conpositions, the active ingredient is ordinarily present in an amount of
at least about 0.5 percent Py weight based on the t‘?t al, wei ght of the
conposition to about 90 perkxe bg 5& wegh§. 1§e fartige unt of
active ingredient that" ig glm'rgﬂ s?er?d i% v:§vo epgndgon‘ t hé age and
wei ght ©®f the mammual treated, the particular condition to be treated, the
frequency of adm nistration, apd the Loufe gf agm nj stgatpong»Exenpl ary
unit doses can cgpt ai bo 0lgt o @b |1 ggr r &Ri | ogram of
body wei ght, noré&| pr e?;?abll@; a out§ 0% ??a%gu{flogm ?{*Fgggrrsskper ki | ogram
of body weight p#@#f day and nost 55 preferably about 0.1 to about 5
mlligr8ms peg kE ogr &fn lof Jody wei ght per day. The hyman_adylt dose is
typisally infuhe& ange of abou 180 t0 abouf 500 mlligrans (Taily, gi ven as
a.single dosesorgin 3 or 4 divided doses. Veterinary dosages correspond to
human dosages= wi £h t he anmpunts adnini stered being in propor- tion to the
wei ghtgf. the; angmal as conpared to adult hunans. 14 EP 0 252 721 B1
Unit doses cantagning about 1 to about 50 mlligranms of a 3-isoquinolinol
per kil ograméf Rkaboratory rat body weight (e.g., about 200 grams each) are
useful in increasjng thejforce of cardiac contractions. However, it wll be
understood t hat &he amouht administered is determ ned by the physician or
veterimarian in light of|tigé rel evant cigcugstances incl uglin@ the condition
to be treated, the conpound towbe 5 gdnini séltered and & hear ouf e of
adm ni stration. Therefdrp, 2hepforego,ng’,dosags. s aggeg arg ngr intended to
limt the scope of this n\.b‘énté‘oﬁgrl_ﬁ_any:wwazo ‘%Iihfg'ac@tiqfal k§ acceptable
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jui d conpositions include |iqui grhzeee@1ig1 addition to or with the
| usi on of water. Exenplary of such |liquid phases are glycerin and
etable oils including peanut ,0il and cottonseed oil. 10 Sui t abl e
idcarriers (diluents) incl ude those naterials usual l y used in the
ufasture of pills4 c83ps@ eszor 2 abtety aBd iTclBdezcord stmar c%
| act ose, dical ci ung osphat®e, Ehi (ﬁ<engrsgsucb a® tragaganth aml
met hyl cgl | ul ose U.35.3. ,ofifel yodi W del sil}icd, @bl y¥ing pykroll do?le
magnesi um st ear at ek #d xheﬁ i kg ,§1t|g>X| (’,&anm sach ;Q.s rget hgl pe;r abgn and
propyl paraben can be present in both solid and |iquid conposi- tions, as
can sweeteners such as cane sugar, beet sugar, sodi um sacchari n, sodi um
cylcl amate and the &5idipeptjde_methyl_ester sweetengr sold_under the
t rlademas k NUTRASWEET (asparstarre) by & D" Searl e Co., Skokre, 1L." Methods
fdr stinmulating cardiac contractions and for increasing the contractile
fqrce of cardiac nusgledn g nymul, ar.L aPso .Lonie at gd. alhesnethods
nprise adm ni staFiF atgmafral§a @i do?e [%ﬂ agohafmageut§cal
nposition that includes an effective anobunt of an active ingredient that
an & orenmen- 20 tioned 3-isoquinolinol dispersed in a pharmaceutically
ceptable carrier. The ..pha;,mac.eut;,cal co.r;rpos.; tiQn i.s pheferably maintained
thin the manmal &in{il§th§ i s@qwgnolﬁnol’= i sgcl redl fGomghe bod§ of the
mral by natural nmeans such as netabolismor excretion. The pharnmaceuti cal
rrp05| ti on can be admnistered orally, by injection, by inhalation (for
rrg/e ehe fownof _an aerosol mcropul ver| zed powder or nebulized
bl utN-oN) or..oy arfy bth®r Fear® w81 knofn ih 25 the &t.=In“preferred
actice -th§ conposition is adm nistered orally as a tablet, capsule or
lueous c§spe sion. Inasnuch as a pharnmaceutical conposition can be
i ni te§ed33 or noje tines daily (during a 24 hour period), the nethods
i ncreaging|the efficiency of cardiac contractions, of increasing the
bntracti$e fprce of |cardiac nuscle and of ‘stinul at*“ng vasodilation can
ncl ude the gerial agmipjstration of the 30 phar macgut ilsal conposition into
he treatpd Bammal o erﬁa given tine per| od; for exﬁ‘rrpl , weeks, nonths or
years. sl r& pr @ erred agtlcae ‘the ph ut#cal= corrpoq-ltlon is
admi ni stered’fo th# Tan‘l’ral u“a nunbe'? t rres. over & pefd odgof gﬂboiht thirty
days. Met hods) f or. synt hQSI z-j,ng=‘t he:-partl oyl ar 3-'J,SOQ,UI ngl i ol cor@ounds of
this invention are othefe aspects @' the @;esﬁnt «nvﬁntlsn £35g" wThe
Exanpl es incl uded hefeid ilsigusfrar-,;e the &r epar atli org of fa nEnber
i soqui ¥ol i nol conpou 1ds°ac<§or§ng§to heapr e§en% [ r@emél ong Bg wag of
sunmary, the preferréd Eomgourdls & thi sg nvint gon Frmy be Pregarefl in the
foll ow ng manner. Methods of Preparation 40
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foll owi ng general nethods. 3- |squ| no |n conpounds | wherein R4 is nitro
or nitroso can be prepared by el ectrophilic substitution at C4 of Fornula I
(wherein R4 is H. In particul ar, treatment of Compound | with fum ng
nitrigacid in aceti GLQI d,. ac_gtl ¢ anpydrjde and. the like alone oL in

conbi nation wth gt Her, meBhyI&ne..cthrl & and ©he Bi k& 45 prgi dés t he
4-nitro derivative; « cEtrgat nent S tR [ & r]8[ geénergt ed by3cordi nigng sodi um
nitrité and an aciydspr &n al kKydni @ritg am.d a.h ad d er base prévi ges. the
A-nitroso derivat Bv8l The & ni%ror R-ni%krofo derisatife R cam be reduced,
for exanple, by hydrogenation to obtain the 4- amino derivative | (wherein
R4 is NH4). If the-hi//drogenation is perforned in the presence of an acid

3-1soqui nol i nol conpounds of thisg fg1can be prepared by one of the ‘
0

(such as acetic agrd) ghd kts gnhydrige @ceki c manhydrisgle) = the =
correspondi ng 4-N-acyl ated derivative | wherein R4 50 is NHCOR) is

provi ded. Alternatively, the 4-amno derivative | (wherein-R4 is NH2) can
be treated with an_ac nchL;ori’\ge rgﬂyd;q dgmt ogpr qui dgr 4-greylam no
derivatives | (wharel n R4 & NEHCOR an s Bowd aBkylBor8ary8); Swith an
i norgagic cyanate (for exanple, NaOCN) in acidic nedium (acetic acid) to
provide the corresponding urea | (wherein [err] is [err]) with an organic
i socyanate to provj dp nsugstl;wut ed ugea s (whergingfery] s 53 NRICONHR
and Ris lower alll{orgar¥);8w th a& NE\- disul@t i But 81 c&r badroyl® chl ori de
to provide an N, N- disubstituted urea | (wherein R4 is NHCON(R)2 and R is
| oner @&l kyl or aryl); or wnth a chl oroformate to provide a carbamate |
(vvhekm n R4 NH isgloger glky og aryl)z Alistk ofzcogpounds

t hat correspahd or egO| ng ormul ae, their biological act ivities and
experi nmeg 1% EP_ 0 252 721 Bl tal procedures for their preparation are
i ncl uded § n the foll owi ng di scussion. A series of.3-isoquinolinols that
wer e s’y'?nt-gnesig ed accprding to the various nethods of the present invention
are | is'te&i ira Tabl e L, hereinbefore. Having generally described the

i nventi or® a~ re coppl ete understandi ng can be obtained by reference 5 to
the foll ow n@ Exanpl ¢s, which are included for illustrative purposes only
and ar ng)t i2ht ended}t o be limting.” Best Mbdes of Carrying Qui the
nventiong 108 In the follow ng anpl es, rrﬁﬂ'tl..ng ?m nts =-ﬁp)8wer§3

det ermi ned offj a Thinhs- Hoover appdf at us, gnd- hev? STEIf i Nng p ntg, regorted

herein are uggorrect ¢d. UThe |nfrar'ed (,.L R) spé;pt & wé;e recdaded. on.a
Beckman
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| ng ruments | R-8 spect rophot onet er
magneti c resonance (NWR) spectra f
i np cated sol vent with tetranethyl

d ar xpressed in [err] Nuclear
E?rhr&fgr%bgﬂ atons were obtained in the

silane (TM5) as the internal standard on

a Marian T-60A or an | BM WP-100 spectrometer. The val ues are expressed in .
[erfr]i ynits 15 downfield from TM5,| Paf enghestzed, underlined hydrogens were

asdigned to the resonance positigh

igmegi at@l y befPret he parent heses.

Mass spectra were obtained on asFE ni?}gan$101:l5D uacl up@l e nmass spectroneter
coupledsto a Finnigan 9500 gas @hgongy ographg or =on '@ Fignni gan MAT 8230
Doubl € Focusi ng hi gh resolution nmass Speltrdtet & . 20 Bxanple 1

3- Hydr oxy- 6, 7-di met hoxy-1 - net hyl -

4-ni troi soqui noline (Conpound BA)

3- Hydr oxy- 6, 7- di net hoxy- 1- met hyli spqui nol i ne (0g£927 grans, 4.23 mol) was

digsolved in 60 nl glacial 25 &c
sol
nme
(cpnprising 0.6 nl glacial acetje
acjd) over a period of 15 m nutes
he
Al
anH:i
dr
h

(shnglep, 3 H [err] 4.20s(single
7.b5\¢(singlet, 1 H ArH); 3err]-"8.

ernatively, the reaction mxtur
the yellow solid was isol at ed
ed in vacuo at 50 Cto proviae

Found: C, 54.24; H. 4.85;
4-lAmi\ao- 3- hydr oxy- 6, 7-§i
3-Hydr &Xy-, 7- di net hoxyg§1-

) was slurried in $00 gl aci
grians of a 10% pal | adi®m car bor
pressure at roomtenpefat@e in a
reacti m xture 45 was figltered f

evaporated to dryness in cuo o
solvate of the title conpgynd &%
having a nelting point of [err]

g

I.IW

ing a nelting point greater than [err].

i & ackd by warnmimg, =and when the

uti off cooled to 15 C, a crystalline solid separated. To this
thanically stirred slurry were added 1.5 mM of a nitrating m xture

acizd agtd G"9 ' of" 9g" percent nitric
at 815 & [ ondt he redction nmixture, a

|

vy ygllow solid was isolated by filtration and washed with acetic acid.

e was first quenched with 300 ml of water
by &Fi | £ atd"on, waSheg*with water 30 and
0. 80 gPan® of =Copoudd 1 (62. 7% vyi el d)
"H NWVR (TFA): [err] 3.23

t, 3 H [err] 4.32 (singlet, 3 H [err]
70=(sisglat, & Hz Argl). Mass spectrum

264 (Mr). 35 Analg Cedicul ated for [err] C 54.55; H 4.58; N, 10.60
10. 32.
- met hyl i soqui nol i ne (Conpound BBQ

Example 2 40

ni troi soqui noline (BA) (16.0 grams, 60.54

ilal acetic acid and hydrogenated over 1.5
catalyst (Pd/C) at 17 psi hydrogen
Parr hydrogenator for 1.5 hours. The
hrough a Celite pad, and the filtrate was

provi de 20.48 grans of the diacetate

a3 datk greehish-ygllow solid (95.6% vyield)

1 NER [@rrE 2.07 g8ingllet, 6 H [err])

2.63 (singlet, 3 H 1-CH3); 3.90
[err] 36.57 (singlet, 1 H ArH);
(broad o

/0 _ o

o 3:%

o T 8

&g d

® K

50

- Compound

55

hexyl, 3-hexyl, 1-octyl, 2-octyl. The term

(sHngleft, 23 H [@'r]a3.95 (singlet, 3 H,
6.87 ®inglet, 18H §ArH); [err] 9.18

g § ¢ o § &

= = =z 2 £ &

§ &8 8 § 8 §.

As used herein, the term "lower alkyl", in its various uses, indicates a branched or straight chain
hydrocarbon having 1 to about 8 carbon atoms, and particularly 1 to about 4 carbon atoms. Lower alkyl
radicals include, for example, methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, t-butyl, n-pentyl, 1-
methylbutyl, 2-methylbutyl, neopentyl, n-hexyl, 1-methyipentyl, 3-methyipentyl, 1-ethylbutyl, 2-ethylbutyl, 2-

"cycloalkyl” indicates a cyclic alkyl group having 3-8 carbon

13



so singlet, 5 H NH2, OHand [err])p Bﬁ;@ ggtrum me 234 (Mr of free
base): To obtain the free base, the |acetate solvate (3.9 grans, 13.3
mmol J. was treated with methanolic sodi um nethoxide (0.5M 26.5 nol). The .
solid was eohé.ected, washed with methanol and then ether, and dried to
provi de, 2. 51 Tge s "bwirertalrke\yf"rnwabaa ®ranched bi svgighthain hs@&@arﬁcﬁ&amwg &5 carbon' dipridVR
(TFA) : [ er pych 8s 2-Butérgi. Prijitertyl, alBHind fisgpaniehyl[ferrerdmple. 16 (singl et, 3H, OCH3), a
4. 23 (singl etThe 3¢am [asyiT. ]85 gsed (Hiprein, @@e( o ingéagtbinatipn Hvith Apthegr te'["@r Ff]d'cﬁte%@mmat‘c
(singl et hvdmcareroupﬁ,FwﬂB@S)a PBAY)@F napbthy orouBOffich £ be unspbstiluted (of Jubglifuted with
spect rum ( Pxe|9f moe3igwer pikyl radjcals,rgio lower=giky) ’32'525 7‘2‘1’°’Bl'°‘7!&'iélk°"ydﬁw lﬂk&lfh@dhq’ngns
[err] C, 619'% frp[n c@ore,é:ronm |og_q|_ang§u%&hl QCNHE $OH, - co,q whgrein ﬁ1 jvherein
Exanpl e 3 & ﬁc’é’ rrt;( srpaep.. [per s%’lﬂ°ﬁ8’l Ak '°‘”e' a-

ey S
Hem hydr at ‘;ﬂ%aﬁ ra |cg cml;lmng a%ow 9all§1 Prmﬁa Hg ed(w?lh gﬂi rlagacal or 28

3- hydr oxy m mi
m acetic anhysil 08 . % e Sila RS, ARV 4P IR B Pala TS
of a 10% pBJvAraﬂW PJ} 16vidk stlS?:stutEt@J lb’(ﬁ lihePlas §f R al pog QY Mt REibdes 'drhglo!t:dﬂ a
Parr hydr ogrRl @5m ERéro, BrondlUibdo and AorgN Xt ure was filtered through a

pad, angs t he TRPlel® Clofét ah@ky" GridtickBs & rabiREINRAtaiMhd B IGWeiiky® gRGH (he ddktRd hbdvé)yranbia
and the waginidal SkyhdhSooRE @0 61RIP MoRtaBBtlatek 38é BbdRtholln® rifld JaDFssflions I [ iRckislele
was recr ysdrad RiaZ paditibr Cd)) ExErhfesI6biudd tofpoyV étiby, Gsopidpdy,asopropdxy GatGaayl Rendiiyipes 3 %0
yi el d) havioxycana thatikd, wittgioywe ialkdxy Gévirgerts ibo(i dalbodl etoros iy datticutdrly prefdrbVR ( TFA) :
[err] 2.63 (&ipagicaarly meféded [peactice) R{ @rigwer Blkyl 2r aingergsubstitutedl lber [allylr st preferaply
4.17 (senghels. lo@r lalky! B6d hflegen-pubstit @i GisGerighee alkyl.FuHs nifre pr g radic Of the fornyileeNHCE H,
Ar H) \— 7. 48HLB whereiatx isze1q, or Ar3qp;R 5 sslected {rem dygdfogsn, rigwqré!kyl fowe, alfepylr §ryl. wMers
spect rum 3¥orvanyk @itroag) carbemary! and fplelowesaigriary. G- F‘E @feriydregen g alkory: WPP'G'G anast PQe

9. 82 Fou nds al@xy gog ;Igeraw where/ie. anf{|Ry &e Qgth alsoxy ES( gﬁgtreéara methylenedqoxy
In’ an additional preferred embodiment, R is methyl, Rs is nitro or NHCONHR and R is lower alkyl or

25 aryl, Rs is hydrogen, Rs and Ry are methoxy or ethoxy and Rg is hydrogen.

A pharmaceutical composition that comprises an effective amount of an above-described 3-|soqumollnol
dispersed in a pharmaceutically acceptable camer is also contemplated herein. The composition comprises
a unit dosage of the isoquinolinol.

The isoquinolinols of this invention have cardiotonic and/or renal vasodilating properties and/or are

30 capable of inhibiting the hydrolytic activity of phosphodiesterase fraction Hl. in preferred practice, the
isoquinolinol of the pharmaceutical composition is capable of producing the desired cardiostimulating and
vasodilating effects and inhibiting the hydrolytic activity of phosphodiesterase fraction lll in the amount at
which that isoquinolinol is present in the pharmaceutical composition, when that composmon is introduced
as a unit dose into-an appropriate mammal such as a laboratory rat.

35 The term "unit dosage" and its grammatical equivalents are used herein to refer to physically discrete
units suitable for administration to human patients and to warm-blocoded mammals. Each unit contains a
predetermined effective amount of the active ingredient calculated to produce the desired cardiostimulating,
vasodilating and phosphodiesterase inhibiting effect in association with the required physiologically tolerable
carrier, e.g., a diluent or a vehicle.

\_ 40 The speclflcatton for-the novel unit dosage forms of this invention are dictated by and are directly
dependent o:{t ‘(a) the unique characteristics of the active ingredient, and (b) the limitations inherent in the art
) of cémpoundlng such an active ingredient for therapeutic use in humans and other mammais. Examples of
suitable unit ‘'dosage forms in accord with this invention are tablets, capsules, -pills, powder packets,
granules, wafers, and the like, segregated multiples of any of the foregoing, along with liquid solutions,

45 liquid suspensions, elixirs and aerosol suspensions.

The active ingredient is referred to herein as being dispersed in the carrier. Thus, the dispersion formed
can be a simple admixture, a non-settling dispersion as in the case of certain emulsions or as an ultimate
dispersion, a true solution. In such compositions, the active ingredient is ordinarily present in an amount of
at least about 0.5 percent by weight based on the total weight of the composition to about 90 percent by

50 weight.

The effective amount of active ingredient that is administered in vivo depends on the age and weight of
the mammal treated, the particular condition to be treated, the frequency of administration, and the route of
administration. Exemplary unit doses can contain about 0.01 to about 50 milligrams per kilogram of body
weight, more preferably about 0.1 to about 10 miiligrams per kilogram of body weight per day and most

55 preferably about 0.1 to about 5 milligrams per kilogram of body weight per day. The human adult dose is
typically in the range of about 100 to about 500 milligrams daily, given as a single dose or in 3 or 4 divided
doses. Veterinary dosages correspond to human dosages with the amounts administered being in propor-
tion to the weight of the animal as compared to aduit humans.
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3-Hydr exy- 4-i sobut yram do- 6, 7- di neEh02§2 2218t hyl i soqui nol i ne 1/4 hydrate
(@npound BO 25 4 Am' no 3 hydroxy 6, 7- di met hoxy- 1- net hyI I soqui nol i ne -
(BBQ (1.772 grans, edlacetate solvate in 50 nmet hyl ene
chj ori de wasUT"r‘E’a‘iseCtﬂ“W'f‘%a “'5‘ ‘r‘ﬁab 3(5%"“8""%?6 '°$’8P °‘5'a‘??ﬁ‘ﬂj¥ 53
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and the mgxpdisien. Was refl uxed under nitrogen for 1 hour. The slurry was so

filtered, andestber dssopiimateyies lcoMpcsiidi chnViaSadmmBRed bt torereménadeny (datrg ale4 ed
i N vacuo abur peridd), aheematiopal of iocrgasioy the @ffidiedy of) cadia: woftraCiny otiincledsing (e tolifdctile
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(TFA) : Jemwhirmaseltal(compapitien into3heHreated maininal[ouerra) givan trRe Pasipd ddr ekamp®, Weeks, aonths
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N 14 7F The Examples included hereln I_Iustrate t}sw preparatlon o? aFr(\)um%gr ofCi’soquinoliné‘i’ com'pouSnizis4 5

according to the present invention. By way of summary, the preferred compounds of this invention may be
prepared in the following manner.

Methods clf Preparation

- 3-Isoquinolinol compounds of this invention can be prepared by one of the following general methods.
3-Isoquinolino! compounds | wherein Rs is nitro or nitroso can be prepared by electrophilic substitution
at C4 of Formula | (wherein Rs is H). In particular, freatment of Compound 1 with fuming nitric acid in acetic
acid, acetic anhydride and the like alone or in combination with ether, methylene chloride and the like
45 provides the. 4-nitro derivative; and treatment with HNO. [generated by combining sodium nitrite and an
acid or an alkylnitrite and an acid or base] provides the 4-nitroso derivative. :
The 4-nitro or 4-nitroso derivative | can be reduced, for example, by hydrogenation to obtain the 4-
amino derivative | (wherein Rs is NH.). If the hydrogenation is performed in the presence of an acid (such
as acetic acid) and its anhydride (acetic anhydride), the corresponding 4-N-acylated derivative | wherein Re
s0 is NHCOR) is provided.
: Alternatively, the 4-amino derivative t (wherein Rs is NHz) can be treated with an acid chioride or an
. anhydride to provide 4-acylamino derivatives | (wherein Rs is NHCOR and R is lower alkyl- or aryl); with an
' ' inorganic cyanate (for example, NaOCN) in acidic medium (acetic acid) to provide the corresponding urea |
(wherein Ry is NHCONH.); with an organic isocyanate to provide a substituted urea | (whersin Ry is
55 NHCONHR and R is lower alkyl or aryl); with an N,N-disubstituted carbamoyl chioride to provide an N,N-
disubstituted urea | (wherein Ry is NHCON(R). and R is lower alkyl or aryl); or with a chloroformate to
provide a carbamate | (wherein Ry is NHCOOR and R is lower alkyi or aryl).
A list of compounds that correspond to the foregoing formulae, their biological activities and experimen-
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4- (N -n-Butyl ureido)- 3- hydroxy 6, 7-di rret hoxy 1- net hyl i soqui nol i ne
| ution of 1.722 grans
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stirred for about 16 hours. The solid was isolated by filtration, washed
successi vVBbsy Modids bt Cangingblt thehweRmnof acetic acid, acetone 10 and ether. The
solid was™dried in vacuo to provide 0.68 grans of Conpound BR as a
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deconposi the owelting pdittd\feBoried Repin afeancdreded) Zhe iffrarad(IR: pectia wefe tdzordedl di, a Begkmdn

1. 58 ( br olstrumabts j I8 espectrdptictompier pid s Igprpssedidn o' Dluplpar Imaghidiy ; rejopancd (MMIR3
(broad tr# Ft@thf hydropen-gtoms wefe qtanEXNIMORR Jndichted sqivent with tetamelyigilane GTMS) apthe3) ;
[err] 4. 29tep i‘PgP%‘f on 8 Vyian TESSM’ an7IBMgWP-490 gppettometer. [The yajupg a’eéxPlessW PSiunlgl et
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weak) tely pywere Eﬂned mu a I%Fu r#

59. 62: H, 5P ‘86‘”7\?“ ! 95‘%3?‘%‘)%’ t°9’|9P S °Q ga"l %?bséﬂqnds
listed i n"dH Bf%‘t"i",'{'/\ﬁéf%ecﬁmfeerrr] is NHCONHR and R is al kyl, ar yI and
substlwt%l 20 radicals thereof are also prepared accord| ng to the
nmet hod of |l e 6 using the appropriate isocyanate in acetic acid sol vent

or i\ ot hepy AR RIneHoRy- ERbHRRInRoSMaRoIRS (CORbARPBRY M or tetrahydrofuran. For
exanpl e, thefottow g Tsocyarates canmbe-used- 1T t he foregoing method to

provi de t he 3iHpétb3d Edim&Ruxp-aHdtiGisoquibitve (0827 gAY B Mithol) vl Giésuhal & 60GagRGaINdS
BP and .8 TicatidTaticd by wiadiiingy BiEAEn thés Saytiam abdied( OIBPO,UA g stitkde il Badahted. To this

3, 4, 5- t r i redhlracapnpstiersy blurmsway adiad @.5(nilonp ot niddiPe &odpriSfglo;6 mi glacial acetic acid

par a-t ri f andaxgomesfrepl gelvemynitrid i} yaon atperiddSof 16 Gonuws ah 05 CBFomBie mactioBARure, a

met a- t ri f heaor yehiet sojid wasisalaidd byJietjcaraad eash&bwihoasetitaciB\AiamativBA®)e reatich mixture

par a- hal owdsdind anencizedivith 3P0 phefrater arsiahey rafiow ealid (MBpispialechblsfiltRiign, Bisho®ity Wi C,
BAF anep Bd)driedEinauaghocat B0 Jpto provide 0.70 grams of Compound 1 (62.7% yield) having a meiting point

4-[ N-(n- BFI?QB@( Byl ) ami no] - droxy- 6, 7- di met hoxy-1 - rrethyllsoqumollne
pp e ol 4724 @m) o ﬁa%a: 04SP ol R . £CHE: iR nalts HdeBo a

slurry of"?;?n‘?' °tB‘I§$h %ﬂgb M8 ol ) and triethylamne (0.409 gram
4. 04 myol g) ML SRARLAHAEO0) oo Tresahbpe vas stirred overni oht

Found: C, 54.24; H, 4.65; N, 10.32.

Example 2

40 4-Amino-3-hydroxy-6,7-dimethoxy-1-methylisoquinoline (Compound BBQ)
o -
3—;—,!ydrd§y-é.7—dimethoxy-1-methyl-4-nitroisoquinoline (BA) (16.0 grams, 60.54 mmol) was slurried in
600 mi glacial acetic acid and hydrogenated over 1.5 grams of a 10% palladium on carbon catalyst (Pd/C)
.at 17 psi hydrogen pressure at room temperature in a Parr hydrogenator for 1.5 hours. The reaction mixture -
45 was filtered through a Celite pad, and the filirate was evaporated to dryness in vacuo to provide 20.48
grams of the diacetate solvate of the title compound as a dark greenish-yellow solid (95.6% yield) having a
melting point of 111 -115° C.
'H NMR (CDCls): 5 2.07 (singlet, 6 H, CH3COOH); & 2.63 (singlet, 3 H, 1-CH3) 8 3.90 (singlet, 3 H,
OCHs); & 3.95 (singlet, 3 H, OCHs); & 6.57 (singlet, 1 H, ArH); 5 6.67 (singlet, 1 H, ArH); & 9.18 (broad
50 singlet, 5 H, NHz2, OH and CH3COOH).
Mass spectrum: m/e 234 (M* of free base).
To obtain the free base, the diacetate solvate (3.9 grams, 13.3 mmol) was treated with methanolic
sodium methoxide (0.5M, 26.5 mol). The solid was collected, washed with methanol and then ether, and
dried to provide 2.51 grams of the free base, melting point 250-253° C.
56 'H NMR (TFA): 5 3.10 (singlet, 3H, 1-CHa), 5 4.16 (singlet, 3H, OCHs), & 4.23 (singlet, 3H, OCHa), 5 7.36
(singlet, 1H, ArH), 5 7.50 (singlet, 1H, ArH).
IR(KBr): 3400, 1650, 1500, 1440, 1255 cm™.
Mass spectrum (DCI): 235 (M +1)*.
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ajid the solid was coll ected by fiERP262@2 Bhd washed wi th net hanol foll owed
b ether. Trituration of the soI id 35 with nethanol gave Conpound BBP
.520 ¢ 0% yi.eld i ng 284 C (with deconposi- tion).
NI\/R (1‘@2;;{}5‘; 9°Xf°’ ‘@7’(&%‘ ‘t"é}“ errf§g3 12 (S, 3H, 1-[err]), |
0-4.62 (m ) overlapplng418(s 3H, Ar-OCH3), 4.22
’ 3?( [@(5,{‘ g37 40 (s 1H Ar-H), 7.48 (s, 1 H Ar-H), 7.83 (s, 1 H NH.
T 3300, 2970, 1710, 1665, 1500, 1450, 1260 [err] Mass
ectr Um4(mhl}udo-ﬁjh?dr§§5 7(dvhetholy- Emeth¥liSdquinSiiné AsHhiRjaRE (Eethpol®iBdy C, 61. 06; H,
;63; N, 838 Found: C, 60.79; H,  6.84; N ~8.07. 45 Exanpte 8
L[ N- ((4- Car henyypdiengs yrahes-tiatox3e, richiehisyy-16melhyGi-Aesisoquinblide (BRI m@apiHiem | ne
2 Hy cieeit @nhy@iidargod usiomIBCAc abio was hydévgedated fuying)6.8 Giammd o vBREad{uin dGa®bram
35 mavlchtalyst ab2fupsbysirogerdpressurh yrokr e tydrogebbipr f&r08 holrs. Tha snixddre wasdittered troagrght
d t hen Galit ead. iand thei collectad) aelids) werh ywashed witlh péatic acid. dhe Btgte arbhibe yash| liguidsswalre d
s col | eemkiepdand pyaperpted fostyngssd Theersidug we pomistalizad tm;m wethinobie erovided. 7Qgreres
d et heof Coppound G @3%heyioldipaviaga meltieg point efndAl tCowig und BCA (0.72
am 77% C\Ai"'e'T"WT (7 rfeqq:’l (ﬁ'gg'%o? Ht 4-DHGOGH); 5[%@‘?'"3'% :i H teddrby (S'PQH 3H err]

p

DNIBONE~W -

( TEAR )eF 20 4si %P1 Fipglet. 1y Hy At 4§|-{s'"5['%-r}]")"@ 21538s(brpd
rr]) 758 ?M'S ) : I 5 H), 8.15-8.38 (m 3H, Ar and ureido- NH)
.5 (b ; R 3600- 2100 (br), 1650,
40, (126 . %ZE% ,i %ectreﬁé%)*’(‘#iﬁ)‘" ("Jé?ég 398 (M + 1) +.( A)nal.
| cul gt ed 1o err ' H 508 N 9.49 18  EP 0 252 721 Bl

und:” CeuidhibP; H 4. 98; N 9.61 Exanple 9 5
3+ Hydroxy=1o6,;, 7=di net hoxy- 4-[ N- (4- net hyl sul f onyl phenyl ) ur ei do] - 1- net hyl i squ|
2§04 | ne Ly bhbelr alstouly Al rsinddloR).-hotiseihibiny 10 hydasRampsindBt) (100 gram
mol )~ T acetic acid (50 nNL) was added s0d
: (o 4-Amino-~3-hydroxy-8,7-dimethoxy-1-methylisoquincline (BBQ) (1 772 grams. 5 mmol) as the diacetate
solvate in 50 ml methylene chloride was treated with 2.5 mi triethylamine (16.5 mmol) for 5 minutes and
subsequently with 0.63 mi isobutyryl chioride (6 mmol) with stirring under a nitrogen atmosphere. After 1
hour, the slurry was evaporated to dryness in vacuo and boiled in 50 ml methanol and 5 m! water for 15
minutes. The solid was isolated by filtration, washed successively with methanol and acetone, and then
30 dned in vacuo at 50" C to provide 0.6 grams of Compound BO (39.4% yield) having a melting point of 292-
294° C (with decomposition). _
'H NMR (TFA): § 1.52 (doublet, J=7 Hz, 6 H, CH(CHs)z); & 3.12 (singlet, 3 H, 1-CHs); 5 4.15 (singlet, 3
H, OCH3); 5 4.18 (singlet, 3 H, OCH,); 5 7.23 (singlet, T H, ArH), & 7.50 (singlet, 1 H, ArH); & 9.20 (broad
singlet, 1 H, NH)..
35 Mass spectrum: m/e 304 (M*), 276 (M* - CO), 261 [M* - CH(CH3)2], 234 [M* - COCH(CH3)2].
Anal. Calculated for C1gH20N204*1/4H20: C, 62.22; H, 6.66; N, 9.07
Found: C, 61.92; H, 6.53; N, 9.03. :

Example 5

o/ 6,7-Dimethoxy-3-hydroxy-1-methyl-4-ureidoisoquinoline (Compound EI_\_A_)_

4-Amino-3-hydroxy-8,7-dimethoxy-1-methylisoquinoline (BBQ) (1.772 grams, 5 mmol) as the diacetate
solvate was dissolved in 50 ml of acetic acid under a nitrogen atmosphere, and 0.39 grams of sodium
45 cyanate (6 mmol) were added in one portion. A clear solution formed which became a thick slurry within 5-
i 10 minutes. The mixture was stirred at room temperature overnight. The solid was collected by filtration,
i washed successively with acetic acid, ethyl acetate, acetone, and ether, and then dried to provide the
T monoacetate solvate of Compound BM as a yellow solid. The solid was slurried in 50 ml methanol, treated -
with 5 ml triethylamine (an excess), and the mixture was refluxed under nitrogen for 1 hour. The slurry was
's0 filtered, and the isolated yellow solid was washed with methanol and dried in vacuo at 75° C overnight to
provide 0.80 grams of Compound BM (57.8% yield) having a melting point of 250-255 " C (with decomposi-
tion).
TH NMR (TFA): 5 3.13 (singlet, 3 H, 1-CHs); & 4.18 (singlet, 3 H, OCHs); 5 4.22 (singlet, 3 H, OCH3); &
7.42 (singlet, 1 H, ArH); 5 7.53 (singlet, 1 H, ArH); & 8.08 (broad singlet, 1 H).
55 Mass spectrum: 277 (M*), 260 (M* - NH3), 245 (M* - NH3 - CHs), 234 (M* - NCOH).
Anal. Calculated for C13H1sN3O4: C, 56.31; H, 5.45; N, 15.15
Found: C, 55.94; H, 5.45; N, 14.71.
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artifici al42g (sigsisriedXCHSY & @88 @inglptl €BISAIHE 5 WAS (sipiai, | oI &tl); ¥ i8R0 sbréaersipiad, NH or
artery,sa).t he pul se pressure was used to trigger a 30 cardiotachoneter
for heart raVass spesfram:wen333i(Mtiiwaak), 2EGMA uhM(GHRB)Cliex 234BRled with a M || ar
cat het er, AnsidCaitPlagd fof Ctzablul@H20:16. 962t 17081 M28f essure with tine) was
derived. Carfouag Cow85UL. BRE:N. d&P%r i ned by measuring ascendi ng aortic bl ood
flow wi t h ap™e|cewpqupdeslisiedin fabje bheseinBe is '?!HRP 8%'?&"‘\"06}‘{{ ng substituted 3pvk o
was nea@urddsasi "tef?"faa'?/\ﬁ' B’ﬁp%‘?dcﬂif‘léd"@c tPéﬂen'" g a,8e18ng & P?H"F ffocyanate
O

s ofd SolRT gropy everas qa%{?f ey —
of ”d%meﬁf@eﬁfda HRSVAT n@’ e ° 31"'°r‘" 8r"’é’1° r(l;k?:d K

Y, I ISoc unds © a- anate
Cormoundssa)ﬁﬁ fﬁp it Eiﬁi’éﬁf" Al b %m; i
%lrgszgtglr%pa% d{a?ﬁ{g’ {,arj nmgg{iefa :é’frcg,q (pﬁheﬂ &%‘g G’Lﬁﬁs ga’ag n| stered I's
shown in &an herr?eign)afher?e}r ge (re gtug effects of the ?es{n conmpound on
bl ood pre%gy,s&;(BP), heart rate (HR), maxi num change in left ventricul ar
pressure withtTne (dP/dt max), % change in cardiac force (CF) and the e
i NCreas® i4NAEBUloxidatbohiyl)ahind}l 3w doyrecrsdinidtitoxy-e-mathitiéequinbling anbaung BBMABP) wer e
conpared to pretreatnent confrol values, ex- pressed aS a% change and rated
for activit yn-Bufitichloratirmaie (0.578 glama$. 24)mmolwwaseadnwde alsrn @f drfise BB (0900 g@atne3.85
paranetri onmohsind igthylarsite ©AAA grer s4.04Darmele) firoghiodfpem (S Mrecrhiktrg [was sfifrred byesnight

i nvent i on aag e selichwas tolleatpd; by filrglionang washed withmegthangh iolioiet By pthey. Tiiduration efythe solid
35 with methanol gave Compound BBP (0.520 gram, 40% yield) of melting point 282-284" C (with decomposi-

tion).
'H NMR (TFA): § 0.67-2.3 (m, 7H, OCHz(CHz)zCHs) 3.12 (s, 3H, 1-CHs), 3.90-4.62 (m, 2H, OCH2(CH2)-
2CHg) overiapping 4.18 (s, 3H, Ar-OCHa) 4.22 s, 3H, Ar-OCHa) 7.40 (s, TH, Ar-H),
7.48 (s, 1H, Ar-H), 7.83 (s, 1H, NH).
w ® IR (KBr): 3300, 2970, 1710, 1665, 1500, 1450, 1260 cm™".
Mass Spectrum (DCl): m/e 335 (M + 1)*.
Anal. Calculated for C17H22N20s: C, 61.06; H, 6.63; N, 8.38.
Found: C, 60.79; H, 6.84; N, 8.07.

45 Example §

- 4-[N-(4-Carboxyphenyl)ureido]-3-hydroxy-6,7-dimethoxy-1-methylisoquinoline*5/2 Hydrate  (Compound
BCA) .

50 A slurry of Compound BBC (1.00 gram, 2.35 mmol) in aqueous sodium hydroxide (2N; 50 mL) was
stirred overnight and then acidified with aqueous hydrochloric acid (3N). The yellow solid was collected by
filtration and washed sequentially with acetone, water, and ether. The solid was dried under vacuum to give
Compound BCA (0.72 gram, 77% yield) of melting point 244-246°C {(with decomposition).

'H NMR (TFA): 5 3.28 (s, 3H, 1-CHs), 4.18 (s, 3H, ArOCHa), 4.21 (s,3H, ArOCHjs), 7.32-8.05 (m, 5H, aryl

55 H), 8.15-8.38 (m, 3H, Ar and LII'GIdO-NH) 10.5 (br s, 1H, exchangeable proton).

1R (KBr): 3600-2100 (br), 1650, 1540, 1490, 1245 cm™'.
Mass Spectrum (FAB): m/e 398 (M + 1)*.
Anal. calculated for C20H19N30g *5/2H20: C, 54.29; H, 5.08; N, 9.49
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car di otarreter Renal vascul ar re5| stance was cal cuI ated as the ratlo of

mean arterigl, &4 .%”z% nQ\q dedil QW dCRAUR GRS sifused

e ravengusl sz/f’ej'ﬁmn bidon 'ﬁf&tum @%}?@ o201 18 WUl Wk Giopla @DOUL
M 1 1 Nool © W&tk .Qfarer R S \4&9% ca t6f GlAstl® Sedu Qm.a@ RPAFLEKS, and

rlecept or ¢, anattﬂeﬁmt@%tbcpﬂth heHBHbI S GIVEECSHPRGTI ERIBIO.AGISr 4 48 695 o) &bﬁeﬁﬂn&%&lnt y
iInf usi NQ2M-PTPMiMEoctrhpdsibrd. | nvent ion at progressively increasing usually
tihr eef ol d) 't NMRSTER): & 158, 6HEBCH, SHaSOCHE) MY (3, 6H, Us-00HS op), F.43/@r §I1ALAres,.7.50he

Xi mum @erH; ani), 7.8600,6iS &ryifprabiits)D8. €5 i 4) GH,GesidorNM), 8l6@ (3 ¢ i, uraidd-aR)y bl ood fl ow
or arlecr ¢hder)i 3140, a6ual 1529485, t45 peSli st ance) 'was determ ned Tor each

iinf usi on dd®ess Spe&rum (DERR nde 2BIM221)*B1 Representati ve data for the

ijsoqui nol i Acdl.Lalgfilatedhios CioHu MyR@sSOH4tROEC.S1tdndrS5 18 1D.00: Fabh®e 2. RBF val ues are
ercent increase in renal blood flow RVR values are percent increase in
enal vaschrud: G 882G HaH N MBB 848d HR are increases in nean arterial blood
presséh e _and heart rate, respectively, relative to controls. 5 [err] EP

¢25\/725.°_SE§ [err]

A. Cardiotonic Activity

e e Smr———

\ed The acute in vivo cardiotonic activity of compounds prepared according to the present invention was
determined according to a modification of the procedure described by Alousi et al., Circ. Res., 45, 666
(1979). -

In particutar, adult mongrel dogs were anesthetized with sodium pentobarbital and were artificially
respired. Arterial pressure was monitored via a femoral artery, and the pulse pressure was used to trigger a

30 cardiotachometer for heart rate. Left ventricular pressure was determined with a Miillar catheter, and dP/dt
(the change in ventricular pressure with time) was derived. Cardiac output was determined by measuring
ascending aortic blood flow with an electromagnetic flow probe, and myocardial contractile force was
measured with a Walton Brodie strain gauge sutured to the right ventricle. Lead Il EKG was also recorded.

A standard dose (10u/kg/min) of dopamine was administered to assess myocardial responsiveness.

35 Compounds of the invention were administered by intravenous infusion or bolus oral administration, and
the effects on cardiovascular parameters were determined. The total amount of each compound that was
administered is shown in Table 2, hereinafter.

Dose related effects of the test compound on blood pressure (BP), heart rate {HR), maximum change in
left ventricular pressure with time (dP/dt max),% change in cardiac force (CF) and the increase in mean
* arterial blood pressure relative to controls (MABP) were compared to pretreatment control vaiues, ex-
. — pressed as a% change and rated for activity. Statistical evaluations were made using the appropriate
parametric test against controls. Data for the isoquinolinols of this invention are summarized in Table 2.

B. Renal Vasodilating Activity

Goldberg et al, J. Pharmacol. Exp. Ther., 163, 188 (1968), performed an investigation of the structural
requirements for dopamine-like renal vasodilation of phenethylamines and apomorphine. The following
procedure is a variation of the assay described in that report.

Adult mongrel dogs were anesthetized and surgically prepared for electromagnetic measurement of

50 renal artery blood flow. A carotid artery was cannulated for measuring arterial blood pressure, and drugs
were administered intravenously or intraarterially (via the renal artery). Heart rate was monitored with a
cardiotachometer. Renal vascular resistance was calculated as the ratio of mean arterial blood
pressurefrenal artery blood flow. Dopamine was infused intravenously at 3 mg/kg/min for ten minutes (at an
infusion rate of about 1 ml/min) to determine responsiveness of each dog to renal dopamine receptor

56 stimulation. Cumulative dose-response data were obtained by infusing a compound of this invention at
progressively increasing usually threefold) infusion rates, each dose being infused for five minutes. The
maximum percent increase from pre-drug control in renal artery blood flow {or a decrease in renal vascular
resistance) was determined for each infusion dose.
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EP 0 252 721 Bl [err] 50 22 EP EP 8262 #A1BBL [err] 55 23 EP 0262721 Bl
[err] EP 0 252 721 Bl [err] As shown in Table 2 the conpounds of this

i nvention produce an increase in cardiac force (CF) an increase in the |eft
ventricul ar T5PESEIEFE difacie the equineiingle pf this friventiorndre pymerpasizesidn Tabler  BBR walves areat e
(HR) - -1 e8¥°i0freass in (pnal binod flow- 48 galugre;peser innirRsee ealbdrruy (eEistnge. MRy
pressiUfe CRRED™ FFEa%23 IfINIR ALorigPlopd pressping aad head Fates [oSREClYP ¥ JBIRE IAFOMRST ease i n
r enal b; ood flow (RBF) a decrease in renal vascul ar resistance (RVR) a
decrease in nean arterial blood pressure (MABP) with only a m ninal
increase in heart rate(HR) -Rgss t8an &8boul 3@ CH nhibi t&on of

Phosphodi est erase Fraction || Act T Vi t'f/ Thonpsn et al*. d&scribe a cyclic
nucl eoti de phosphodiresterasalassay in Advances in Cyclic Nucl eotide
Resear gh Brooker et al eds Q 69- (1079)% The f ol oweng frocedure i s based
on that published assay ang mpasur es the abil ity 8 conpolinds to inhibit
cyclis nuel eotide AMP ar pMhich is an enzynme that converts -at various
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re pef:t-i vel y. Conpounds were teste% ééafﬁgs concentrations in the
prdgssure of cyclic AWMP (*0.10-1.0 errf 0 252 721 81 containing 0.2

m groCuries [err] AWP). Cyclic nucleotide phosphodi est erase, and 0. 05M
Tri's-Cl1 buffer (pH 7.4, cogf ai fieilg I™™ grgngsi un chl oride) . After a '
speciUed time, the reactl On was® st 6pped by?hearl ngto 1100%C f@ 1 mnute.
After TCooling, 0.10 m of sol uti on containing snake venom (1 nmg/m) was
added, and the reaction al | amed ot 0 p.roc.eed g40r 30 mn. Term nation of
this reaction was acco Zhed by tHe 5% adlitidn Gf 150 mt ofe 33% DOVEX
AGLX8 resin slurry (®ow mcal Co., Mdland, M) *to separate t he product
fromthe unconvertedgsubgt rat e. An aI i quot was renoved from the supernatant
and anal yzed by |iqud iZitill qtl on- spﬁct r'bmatﬁy aThegfragtiqp 111 enzyne
was i sojpated as an i8oz fromthe crude canirle héart honbgenate by ion
exichange chr omat ogr ag)hy.ET e enzyne activity was designated fraction |11
sijnce it is the thirg amialast @0 phosphodl.-este.rase acgivigy twp be eluted
frjom t he chormat Qgre‘t_'_phl C | um® The fractivn | enzyTe s & relatively
hijgh affinity and specificijty for the cyclic AMP. Data are presented as the
[grr] which is the c¢pncenggatiom (i# m-erorml es) of a compound that was
required to inhibit :50% ofjt he gycl,j,c rgucl %Otl Je pﬁosﬁhodl'bste.'rase activity
Data for the is@ui nollno of this invention are Summbri Zed ®n Table 3. 15
Table 3 20 | nHg bi tg on of Phosphodi esterase Activity by

| soqui nol i nol' s I?nosmwodl es,; erase fraction |1l Conpound I nhi bition
[err] % n uM 2% BAS s= 5 -~ ¢ = 13.0 BC
142 .30 < BS s ' 410 SG
250 BH . = % 8 Bl
2.6 3 s ‘8 [ L] vy 3
s & s b I
3 F
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v 8%
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35 As denpnstrated by the conbi nagp@sgfzei B¢ foregoing results, the
conpounds of this invention which are identified in Table 1 herein each
exhrbit one or nore of the follow ng properties: cardiotonic properties,
renal vasodilating properties and phosphodi esterase fraction Il inhibiting
properties. > 40 Moreoger, BP -2 ~ <« g ¢ @© o =

[ 4- (N"Dar a- met hoxyphenyl! ur éi do) *3- h{dr oky- 6, 7- di net hoxi/- 1-net hyl i soqui nolin}
e], BR --[4-(N-n=butyl ureio) - 3- hydr oxy- 6, 7- di met hoxy- 1- met hyl i soqui nol i ne.
and BAO -- [4-(N-allylgjrai do) 53- <
hydr oxy- 6, 7- di met hoxy- |

o~ ) -t L] -
] hyl i soquinol | ne]t are cofpounds ¢ hat* are
particularly prefegred &
vasodi | ati on. 45 repargj

cdrding to this invention for use in stimulating
tilon of, Startipg Materd al & Exanple 1w

7- Et hoxy- 3- hydr oxy= 6- met${@{y- 1 Smet fyl i Bsqul nold ne750 The Ppreparati on of

the tif9e conpoundgi nvolMeqd two steps as follows, starting with

4- et hoxy- 3- met hox-3yphe

3- Acet am do- 7- et hogy- 6-

gl acetonitrile. A ~

dthoxy- & mefhyl &2- tﬁ!nz@dyril i u§1 Pefchll:prat e 55 To
an i ce-cool ed and ®tirred Hol uti*on &f 25 grfans
4- et hoxy- 3- et hoxy®henyl acdtonitrile (0.13 nmmol) in 74 m acetic ahnydride
(0.785 mol ) was slgwy addgd perchloric acid (70% 11.7 N, 15.9 m, 0.182
mol ) over a 15 mirfite perigld. T@e d§rk 'FfeacEiorgm'zgturg sl oW y< becane a
yel low slurry gnd _‘»:vas stirfed atf’ room 26 EP 0252721 Bl tenperature for
42 hours. The Bixtgre was diluted with 200 m diethyl ether and a
crystakd i ne yeﬁl ow*solid s isolated by filtration, wgshed with diethyl
et hex_and dri e§ in§vacuo te wrovide 47.3 granms of prod@ct (100% vyi el d)
having a nmeltiBg peint of 1gB-189 C (with deconposition). B. To an -
i ce-cool ed sluwry gf 36.37 | ans of 3-acetani do- 7-et hoxy- 6- met hoxy- 1- nmet hy
-2-bénar 5 zopgryl Bum per I_<.°9rate (0.1 nol) in water (200 m) was slowy
added 89 nl of ﬁconﬁentra,.t,e anmoni um hydr oxi de over a 10 minute period. The
m xture was stfFrreg for gdditional 30 minutes. The light yellow precipitate
that fornmed was fiEteredg shed with water and dried o provide 23 grans
of the crude title_3- is i nolinol (100% . Recrystallfzation from

met han%‘l,/chl oroforEl m'xtg g (2000 M :700 m) provided 18.7
Q
E b :
-
2 L
» E 8 ¢ e g o8 £ £ 3 oe
§ 2 %2 == = ® = © =® =
a8
2
40 3 e zZ © &
~ B 3 % 351 % 4§ 4 3 5 4
45

50

55

22




grians (81.3% of pure title 3-iso&Riones2ia2elBthavi ng a nelting point of

235-240 C(d). 10 Anal . Calculated for [err] H20: C, 65.66; H 6.57; N,

5.189 Found: C, 65.96; H 6.43; N, 6.14 Using the appropriately substi t ut ed
phenyl acetonitrile or phenylacétic éster in the above procedure, the

variqus 3-isoquinolinol c& ounds Wer e bt 5| neﬁ us‘i‘ ng X he.‘J nt e‘r medi acy of

the correspondi ng ben- zopyryli um perch'l orates’ 15 Exahpl &

3- Hydr gxy- 7, 8- di net hoxy 1:. t hyt i soqui nol i ne (Conpound C) 20

Pol yphosphorl c acid was$§ § shly, prepared bw addl ng» 13 M ~phogphoric acid |
(an 87% aqueous solutiof) fo phosphor ous pent oXi de+ The misxt uke react ed i
exothermcal ly and! reacBpdf a tenperature of 100 C. The m xture was rapidly |
stirred and was maa nta|§ g at aboutm 10@ C Wit hean i | Hath foe about 4

hours wntil all tl'se pho® roust pen't oxitde @issolved. fib tAis ol orless,

viscous liquid heded t8 Jerr] were added 9.62 (30.9 nmol)

[1-(2, 3-di nmet ho>gyphen§ et hyl ] di gf hoxy-acet am de (VI and the resul ting
deep red sol uti onBwas nai Bt ai ned WI"th Sti rgl nggat é f 1.-.5 hours. The
reaction m xture was coolgd to roomterrperature and mali ntal ned at t hat
tlenper &t ure over night . The -m xture was then poured into 500 m ice- water,
and the pH were agj usted #o 6. §, by ;addj,ng goli g pqfasgji umhydroxi de. The
yeIIow preci pitat& that f&8rneddvas Jil gereg, vgshed with watej;; and dried to
provi de 6 graf§s of- the solid. The filtrate was extracted five times with
300 ni,,chl oroEor ngper extraction. The organic layer was dried over sodium
sul fate, fil tgred..30 and \Aaporat ed to dryness in vacuo to provide an
addivyjonal 0.8 gr§ms of tHe yel | ow preci pitate. The two portions of the
yel l ow precipftatg were c ined to provide 6.8 grans of nmaterial which was
chromat og- raghedgon a sillifa gel colum (280 grans, 20 nmID). Elution
W th\as93: 7 ngt hyﬂene chi®@ de: met hanol mi xture provided 1.4 grans of
Conpound C (2&8% yJ,eI d) ifch was further purified by recrystallization from

ethyl acetate to ®rovi . 770 grans pure Conpound C (11.3%yield) having a
melting point of £65 t [err] "HNWR (TFA):[err] 3.40 (singlet, 3 H,
[err] 4.15 (singlet. 3 [err] 4.20 (singlet, 3 H OCH3); [err] 7.38
(singlet, 1 H 4-¢): | 7.68 (doublet, J =9 Hz, 1 H ArH): [err] 7.97
(doublet, J =9 H, 1 H AH. IR (KBr): [err] Mass spectrum me 219 (M.
Anal . Cal cul at ed $or [er® C 65.74; H 5.98 N 6.39 Found: C, 65.42: H,
6.09; N 6.23. Tr& presen§ invention has been described with reference to
severealsl‘ preferredgenbodi nts.
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Clainms.45 1. A conpound havi ng a pr¢/gdatragd gthat corresponds to the formul a:
[err] 55 wherein [err] is hydrogen, [err] alkyl, halo [err] alkyl,
unsubstituted or substituted phenyl, or unsubstituted or substituted
naphthyl, R4 is nitro, nitroso,” amno, [err] alkyl-substituted amino or a
radical of the formula N Y)([R)n 27 v tgnpefatute for 2 h8urs. The

m xturé was diluted with 200 m® di e'thyl’ etfher &nd & crystal li he yel | ow
solid was isolated by f||trat|on washed with diethyl ether and dried in
vacuo to provide 47.3 ¢ of pr oduct o 10R% ykel &) having a ael ting point
of 188-189 C (with deco itioh). ko am ice-cool ed slwrrytof 36.37
grans of 3-acet anmgdo- 7-%f hoxy- 6- nmet hoxy 1- net hyl - 2-ben- 5 zopyryl ium
perchlorate (0.1 BDI) iﬁ ter {40Q M ) Wags slovvlyoadded e of
concentrated anmogi um hgbZbxi dey oved aT10 Rinuse péridd. Fhe i xture was
stirred’for additi@onal 3P hinutes. The i ght yellow precipitate that formnmed
was filtered, vvasBed Wi ter and dried to provi de 23 gramns of the crude
title 3- i soqui noI§i nol % . Recrystd |iZati Bn fRomgret Manof/ chl or of orm
m xture (2000 m: %00 n) $fovided 18.7 *grafs (81.3% of pure title
3-isoquisnolinol h&ing a | ting poi nt of 235-240 C(d). 10 Anal .

Cal culated for [emw]: C .66; H, 6. 57 N 5.89 Fqund, C, 65.96; H 6.43;
N, 6.14 Using the:appropr§ tel y:sub%tl t_pt e@ phgnyl ,acet,:)nl r,:| I e: or

phenyl acetic e;tel’" i n.the above pr ocedure, the various 3-i soqui nol i nol
conpounds weregobt;al ned using the internmedi acy of the correspondi ng ben-
zopyrylaum per&:hl & at es. ;Lﬁ‘ExarrpI e 2

3- Hydroxy- 7, 8- gjl mﬁhoxy 1§ thyI i soqui npl i ne (Conpound C) 20 ;
Pol yphosphorl Q',acud was fr 3ghly prepared by adding 130 ml phosphoric acid :
(an 87% aqueaqus | ution)|to phosphorous pentoxide. The m xture reacted
exotherm cal | yeand@ reachea 8 tenperaturge of 100 C. The m xture was rapidly

stirred®and was md ntainedlat about 100 C with an oil bath for about 4
[
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jours _until all the phosphor ousgp@isg¥bfigydi ssol ved. To this col orless,
I scous liquid heated to 93 C were added 9.62 (30.9 nmol)

[1- (2, 3-di met hoxyphenyl ) et hyl | di et hoxy-acetanm de (VI), and the resulting
eep 25 red solution was maintained with stirring at 88-98 Cfor 1.5
nours. The reaction m xt&fe ma§ copoled to roomtenperature and naintained
t that tenperature overn{ght. "The' mi xture was then poured into 500 m ice-
water, and the pH were adjusted to 6.8 by adding solid pot assi um hydr oxi de.

The 37e||ow precipitate t fosmed was filtered, washed with water and
dried to provide 6 gra f the solid. The f||trate was extracted five
times with 300 m'chlo rm per extraction. The organic | ayer was dried
over sodium sulfeﬁe fi red @0 amd evaporated to dryness in vacuo to

. . oy N
provide an addi tispnal HE grans ofrthe yel]Jow precipitate. The two portions
of the yellow pregipitgelwere conbined t& provide 6.8 grans of materi al
whi ch was chromatgg- r hed on,a splica g colym (280 ggans, 20 mm I D).
Elution with a 91£7 met hg| ene -;hlorlde nmethanol 2m xture gkovided 1.4 grans
of Conpound C (21% vyield)|{which was furth purBfied by r&crystallization
fromset hyl acetat® to proyide 0.770 grans fure gonpound (11. 3% yi el d)
having a nelti ngjooi nt oé 165 fo0 39 166 q "HHYMR (TFA) ferr] 3.40
(singlet. 3 H 1#H3): [&r] 4...15 &singletg 3 He [err] 4.20 (singlet, 3 H
OCH3); [err] ?.3$(singlet 1 H 4-H): [er—g] 7.@8 (doubleg, J =9 Hz, 1 H
ArH: a 7.97 gdoubl et, J 9 Hz, 1 H, ArH)—-‘ IR @KBr): 6.05HLL. Mass
specorum nm &€ 219 (M. AShL. Calculatedfcﬁ [erd] C, 65.7%; H, 5.98: N,
6. 3Q_Found: 6% 42: H, .-.09 N. 6.23. Tfﬁé pregent inver¥i on has been
described wt re_'-ference Q; several preferg§ed ,'egbodl ments§ Clainms 45 1. A
conpound havihg & structuf&§ that correspo s tfoat heﬂforrruia 50 55 wherein
[err}_js hydrdgen8 [err] &Fkyl, halo [err] IvaIE auﬁsub t§tuted or
substii tut ed enﬂ, or yngubstituted or Sprst % gt ed¥nap@téyl, [err] is

nitro, nitroso, ,E[Jerr]'alkyl-substiiutgjaa@go .§1rad|cal of the
° ] -
formul a NHCOY) ( n27~§ s 832_§ .E&
L el ® 3-'=0=ashu
[ ] < -o‘s«ui-‘ o
30 3] -t & - o M
v e 28228
oy
& & ‘3-5“5'&'332
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As shown in Table 2, the compounds of this invention produce an increase in cardiac force (CF), an
45 increase in the left ventricular pressure with time (dP/dt), a minimal increase in heart rate (HR) -- less than
25 to 30% increase, and a decrease in mean arterial blood pressure (MABP).

The compounds of this invention also produce an increase in renal blood flow (RBF), a decrease in
renal vascular resistance (RVR), & decrease in mean arterial blood pressure (MABP) with only a minimal
increase in heart rate (HR) -- less than about 30%. '

50 :
C. Inhibition of Phosphodiesterase Fraction lil Activity

Thompson et al. describe a cyclic nucleotide phosphodiesterase assay in Advances in Cyclic

Nucleotide Research, Brooker et al., eds., 10, 69-92 (1979). The following procedure is based on that

s5 published assay and measures the ability of compounds to inhibit cyclic nucleotide phosphodiesterase

which is an enzyme that converts either cyclic AMP or cyclic GMP to the noncyclized AMP or GMP,
respectively.

Compounds were tested at various concentrations in the presence of cyclic AMP (0.10-1.0 uM

25




EP 0 252 721 Bl whereiny is O (o ?g % 1[err] and n are i ndependent |y
zero, 1 or 2 and Ris hydrogen. [err] al ﬁ C3-6 cycl oal kyl,

unsubstituted or substituted phenyl unsubstltuted or substituted napht hyl ,
C3-5 al kenghtajningd-2Smisdo@yriey PH-C){CE‘M]IP)mﬂéﬁD(Mpquﬂlhe piydsphodiéstanasp.ent ploshs ThsC1 bustred
[err] & kyH, 743r:omrtmgtﬁrtwumegiremre phydride)OAftes &l lssscifiedtingsd] thi aqabtioh was storped by batg ,
[err] al k}OI 1001 € For o fmanubs: Alidr soolingn £t10inl olva salutiok saptaitingR siake wenkr(1 toant) wepdddegen 5 :
and n i s’ and thebastine aselipwedoto psocged for 3p anin. Jerphingien obthis redqtion b aecemelished byrheany
subst i tut edstitionehyp mbpf 3% SOVEXAGI X%, 'ntsww (Qoxgthemicali Q.. [Nidingx Y tg aapprpte ditek y |
hal ogenat é'iﬂdl[%f'? the| ypganve BrsP‘]s“ﬁ? k%‘x%"q“f ¥ps femgyedyfomning, supsmpta @nd a'@hdze":’[le!rr]

or CQz \/\he‘?“@rsg'; aty °§If' pgRtrom ed is hy dro en or err rt I%| lg enate by CI’R’
d Rl T; gh m ln
al kyl - sﬁﬁgrcﬁ g 8%”3 e s L &w%?@%??%fgm ﬁ? Mo 10
1% lﬁ'a "’ e it ‘r’ﬂ'fp rogen o ee"ﬁy F8rfox

al kyl e'F(aEZe E ici the ﬁ:;
or C, -8 a y‘.=lr r ; rondle sher
Form [errlyq ﬁﬂm Wd?grféi%%né ﬁ& %e%ﬁ&‘s%lﬁf% tEi?%@fr A O%hereo“&ﬁ.@nd %hggﬁé

conpound aCQﬁ{a I 3 idoRuifdiRdid Bt thisMVahtdh Qre[s%r‘nlnzédsm g 3. al kyl or
hal ogeng substituted [err]. alkyl, R4 is nitro or a radi cal of the formula

[err] wherein x is zero or 1 and R |s Bydrogen Cl-s al kyl, C3-6
cycl oal kyl, unsubstituted or substi Tapd# henyI unsubstituted or
substitut ed napht hyI phenyl - - or napht hyl - substltut ed [err] alkyl,

the. suset T EAon e SRBHIYHE6R SRR e tRRAL AL bttty e

hydrsxy, [err] .al kyl, hal ogenated C, - s alkyl, [err] alkoxy, C -s
al kyl t hi o, hal ogen, CN [gwg Ko iEXe dbSE € e t?omll or NR R' wherein R
I's ‘hydrogen or [err]_alkyl and R'. and R' are drogen, [err] alkyl [err]
al kyl “dni no, Mkyl - i kyl - substi tuted

am no- ubst i t ut ed [err] al kyI Rs is hydrogen or [err] al koxy; [err] and R7
are each [err] - oxy; and [er r] is hygﬁ) n or methoxy. 25 A conpound
accordlngto cl 1 wherein [err] is , R4 is nitro or NHCONHR and R

is [err] alkyl, Bhsubstituted or substlaat ed phenyl, or unsubstituted or
substi tyted. nap?!hyl Rs is hydrogen, {£gr] and R7 are net hoxy or ethoxy
and [err] "is. hy ogen 4. A conpound accor di ng to claiml whichis

3- hydr oxy- 6- met R y- 7- et‘hoxy- 1- met hyl -25Qii troi soquinoline. 30 5. A corrpound'-
according to clagun 1 which is 3-hydroxy-g-nmet hoxy- 7-n-but oxy- 1- net hyl -

ni troi soqui noli 6.- A conpound according to claim1 which is

4- (N pas a- met horxkf;[phenyl ur ei do) - 3- hydr oxy2'66 7-di met hoxy-1- 35

met hyl i soqui nol i ne.

As demonstrated by the combination of the foregomg results, the compounds of this invention which are
identifiod in Table 1 herein each exhibit one or more of the following properties: cardiotonic properties, renal
vasodilating properties and phosphodiesterase fraction Iil inhibiting properties.

N/« Moreover, BP -- [&(N'-para-rnethoxyphenyIurerdo)-3-hydroxy-6 7-dimethoxy-1-methylisoquinoline], BR

--{4-(N" -n-butylurerdo)-s-hydroxy-e 7-dimethoxy-t-methyliscquinoline] - and BAQO -- [4-(N“-allylureido)-3-

- hydroxy-8, 7-d|methoxy-1-methyhsoqumolme] are compounds that are particularly preferred according to this
mventron for use in stnmulatmg vasodilation.

45 Preparatron of Startmg Materials

[

) Examprie 1

7-Ethoxy-3-hydroxy-6-methoxy-1-methyliosquinoline

Tne oreparation of the title compound involved two steps as follows, starting with 4-ethoxy-3-methox-
_yphenylacetonitrile.

A. 3-Aoetamido-7-ethoxy-6-meth0xy_e1-methyl-z-benzopyrylium Perchlorate -

-

85 .
To an ice-cooled and stirred solution of 25 grams 4-ethoxy-3-methoxyphenylacetonitrile (0.13 mmol) in
74 ml acetic ahnydride (0.785 mol) was slowly added perchloric acid (70%, 11.7 N, 15.5 mi, 0.182 mol)
over a 15 minute period. The dark reaction mixture slowly became a yellow slurry and was stirred at room
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7.4 A conpound according to claim 1 which is
4-(N--n-butyl urei do) - 3- hydr oxy- 6, BP 8i282 7RbRY- 1- net hyl i soqui noline. 40 8
A corrpound accordl ng to cI al m 1 which is

é‘r;)( N - ﬁldl ﬁ erafu e hl}/ dtn? édh\ﬂfr(myzo& mi ggt‘nt% her an %i c?;%laihrq]e yellc?w séﬁ\d
< ?&fupar % Q{:% 81:!091 \% %fh er and n:? avacu? g(rovnde 47.3 grams of product

met hyl i Soqubn |ce slur % %%‘v“ Hﬁé %f?‘ 3-aEQ£m90$1-£th&§'-6%WyLlsﬁ1Qﬂrl Aben-

ef fect Isvezoa,rmumtpec&matec(emn witeiC hng,ag emawe&@ &8 miCdr RbrBntrhtoll @mehosm L he

active i nguRdicetor 18 MRAIE Poribdl The rRGE Yirie8 Adr| AaifinBIcTol MiRbiss. GRY ligheliod 1. A

phar Mac e Uirédipithte GRNMPATRY tWa® fitefa CradshbidVith watef: brids difed £ phévRie @8 iraingioflthe QRIBOtRM- | S

capabl e OboquiRdiine® ADORY Fabrystallizatioh Gromf rhétiinGdRdrodim Miutl @E0OCHITOD )t grevisd 187t he

anount preseBl.is) of hee tierBHagiibditnhaving a meaihglpdre 01235240 °Cw).i S | ntroduced into

a mamel . 1&nal. Salphiaed ferck b s NGl 1/¢ 850 @5 68.660H, GETCISdBng to cl aim 10 wherein

sai d conpoufand:<. 856alhl 64308, 6itAcr easi ng the contractile force of cardiac
scle in t Hengtheapptopyiatabs sunstititad pherylacieniide pit pheylaggtic esterdin the @bevp pocedusnthe 5

i”{; i nt r ocMgtierd 3'%@"@"@#&9@1?&?“"“3139'9@%‘# aioe e intermedismp o ithei easregrendinadPey t o

¢iaim 10 WY"E’PlﬁG'%l?’ﬂe%orrpound is capable of stinulating renal vasodilation

i n the'anpunt present in the conposition when said conposition is

i nt roduced@TRE S a 28 EP 0 252 721 Bl marmmal. 14. A pharnaceuti cal

conposi tion acc rel n & i d conpound is capabl e of

i nhibiti odi esterase fraction Il in the

amount pl’ es hnjzs ho%D%c.SOvFQQ Elw (BQ %Y)E?bngg 530 mi th RERQ sal:uh'(gnp °2 queous
i nt r odUiceg, ;%,, g. 9?8??51 ventbaide. G GHFRS CUbirtai) Gnd AcrRFS: Bp&ritcto T 1
to S or 310 d #& raS@PeRh tah&ﬂas%&ﬁlﬁuﬁléd% abddit $002L Witk n B%anvﬁﬁaﬁdat 4
i ncr easi Ngurkb hﬁn @IPIRE pRSbHotoBs béMiokille Bibsovad. o Afis EDILPIEsEvidcBusiqhi® ABERd: to B Clidere A
conmpound z3§4u0d.65 B9 tnﬁnoﬁmcuQ:ns-d.p.tamé;dyaiemeﬂ»yﬁa@m&y%etan.&han)rr&saenu& vdadtling deep
conpoOssst iredsolfisnoNad infafhtaingd withbdtifing & 8808° CIRE 1.5 Rouss. THakbatidnaixture Hasltdodl torBomh N a
mamal . kempefstups SrRiaBEntdined at et thrheediré biediighd Thé moaugeasttena0ed thton§potnd ick ai m
1 of t he via@r nand éheldh were adjusted to 6.8 by adding solid potassium hydroxide. The yellow precipitate that
formed was filtered, washed with water and dried to provide 6 grams of the solid. The filtrate was extracted
five times with 300 mi chioroform per exiraction. The organic fayer was dried over sodium sulfate, filtered
30 and evaporated to dryness in vacuo to provide an additional 0.8 grams of the yellow precipitate. The two
portions of the yeflow precipitate were combined to provide 6.8 grams of material which was chromatog-
raphed on a silica ge! column (280 grams, 20 mm ID). Elution with a 93:7 msthylene chloride:methanol
mixture provided 1.4 grams of Compound C (21% yield) which was further purified by recrystallization from
ethyl acetate to provide 0.770 grams pure Compound C (11.3% vyield) having a meiting point of 165 to
35 166 C.
TH NMR (TFA):5 3.40 (singlet, 3 H, 1-CH3) 5 4.15 (singlet, 3 H, OCH3) 5 4.20 (singlet, 3 H, OCHa) 5
7.38 (singlet, 1 H, 4-H): 5 7.68 (doublet, J=9 Hz, 1 H, ArH) 8 7.97 (doublet, J=9 Hz, 1 H, ArH)
IR (KBr): 6.061.
Mass spectrum: m/e 219 (M ).
3 Anal. Calculated for C12H13NQOs: G, 65.74; H, 5.98: N, 6.39
~ Found: G, 65.42: H, 6.09; N, 6.23.
The present invention has been described with reference to several preferred embodiments.

Claims
45 .
1. A compound having a structure that corresponds to the formula:
P
50 : « N
RN o
Ry R4

55

wherein R, is hydrogen, Ci-z alkyl, halo Ci-g alkyl, unsubstituted or substituted phenyl, or
unsubstituted or substituted naphthyt,

R4 is nitro, nitroso, amino, di-C1 -5 alkyl-substituted amino or a radical of the formula NHCO(Y)R),
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20 which conprises reacting an isoddiné?q fdl®obf the formula 25 30 with
nitric acid to forma 4-nitroisoquinolinol of the formula-35 40 * reacting

the 4-nit rBh\ﬁé}g{H‘b %?|42ri\9 rs Wnb bn Aurd GELGILRE wAE 208 mf Qethy?letiePand a crystalline yellow solid
4-am no- i sQAULIMAl mﬁf tWaghed %rw.taaynﬁﬂqer 8RCEhdadn Ldt8o b RBNIdR047R0ga 6 grdtkt
with (A a (166% QIH vif a Fnbl&nd golnfrbH 188-789° C (with decomposition).

0 [err] B. BB @n 2&2«:0818& by W BEI™ gRhsi 6f BlaEaBiviiddR)-etdxy-B-n@ethogypoethyl-2abn-
the for n;ul Eoplyr@Hiuin| perhiiatd (V.1RAol) B WCQR, mICvas\bibwly addeoraoouirad corcedtiated fapimvnium
10 [ er nydrowie basr ra foeminite ipsriddHO@NIrRtureowasDitirred fidn additignalGi0grainites. dhe fight yellof

t he for nul predifil than formedawas diltered iwashed\iwihr witter gndrdrigd fosprgvise 12B gramsrob e fude ftifle 3nd
[err] to [issquinolimplel1@03)dRdcrysteltization thnalmﬁhan@mﬂproff@r tuem@O o700 gleprovided 18.7

i ndependengrarys 61 -8tkef purs title 3-ispqujnplinoliayi nt °f5tagﬁ‘f°n§ d). subst i tuted
phenyl ¢ sulhadliGalselated RaBhtih PS"\’/M@Pe nt on any subst i tuted.
phenyl or sulfe4d:¢Ee8e: g f‘ﬁmﬁi de q |
Sodi Um - pot &g ie aperpaTeRy s pﬁe&vgs@;ﬂ@% a'av% e g '% b s, o
wher ei n th@"?‘@dﬁ@?‘?‘r‘ °'5‘%eﬁ?mﬁ°§"dﬁy"&ﬂ'%é’8 Vehdited e|'mr(‘)ens o eer Y Mt tine
structure HRYYig ReLdls alafornule: [err]
Exampie g
3-Hydroxy-7,8-dimethoxy-1-methylisoquinoline (Compound 9
20 Polyphosphoric acid was freshly prepared by adding 130 ml phosphoric acid (an 87% aqueous
“"% solutlon) to phosphorous pentoxide. The mixture reacted exothermlcally and reached a temperature of
A 100° C. The mixture was rapidly stired and was maintained at about 100" C with an oil bath for about 4

hours until all the phosphorous pentoxide dissolved. To this colorless, viscous liquid heated to 93° C were
added 9.62 (30.9 mmol) N-[1-(2, 3-d|methoxyphenyl)ethyl1d|ethoxy-acetam|de (V1), and the resulting deep
25 red solution was maintained with stirring at 88-98° C for 1.5 hours. The reaction mixture was cooled to room
temperature and maintained at that temperature overnight. The mixture was then poured into 500 ml ice-
water, and the pH were adjusted to 6.8 by adding solid potassium hydroxide. The yellow precipitate that
formed was filtered, washed with water and dried to provide 6 grams of the solid. The filtrate was extracted
five times with 300 ml chioroform per extraction. The organic layer was dried over sodium sulfate, filtered
30 and evaporated to dryness in vacuo to provide an additional 0.8 grams of the yellow precipitate. The two
portions of the yellow precxpltate were combined to provide 6.8 grams of material which was chromatog-
raphed on a silica gel column (280 grams, 20 mm ID). Eiution with a 93:7 methylene chloride:methanol
mixture provided 1.4 grams of Compound C (21% yield) which was further purified by recrystallization from
ethyl acetate to provide 0.770 grams pure Compound C (11.3% yield) havmg a melting point of 165 to
35 166°C.
'H NMR (TFA):3 3.40 (singlet, 3 H, 1-CHa): 5 4.15 (singlet. 3 H, OCH3) & 4.20 (singlet, 3 H, OCHs); &
7.38 (singlet, 1 H, 4-H): 5 7.68 (doublet, J=9 Hz, 1 H, ArH): 5 7.97 (doublet, J=9 Hz, 1 H, ArH).
iR (KBr): 6.061.
Mass spectrum: m/e 219 (M )
_ 3 Anal. Calculated for C12H13NO3: C, 65.74; H, 5.98: N, 6.39
/ Found: C, 65.42: H, 6.09; N, 6.23.
The present invention has been described with reference to several preferred embodiments.

Claims
45
1. A compound having a structure that corresponds to the formula:
_ N A
50 . >y
RN 27 ~on
Re

56
wherein R; is hydrogen, Ci-gz alkyl, halo Ci-s alkyl, unsubstituted or substituted phenyl, or

unsubstituted or substituted naphthyl,
R, is nitro, nitroso, amino, di-Ci-s alkyl-substituted amino or a radical of the formula NHCO(Y)(R),.

-

A
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ob Rl est hydroglLne, alkyle C, -8, ERA237RYBd C -8, phbnyle non substitue ou ‘
substitue ou bi en naphtyl e non substltu6 ou substitue, R4 est nitro, :

nitroso, amino h u I I
whern o y ) r xa nare Hlezgrg 1&?2a§c§jh%myd Sen & IQWTU €
ZNEES Y) (R) _5 %loa f( @: % .%t l %‘ ’unéub %P@Ebsﬁtﬁ\ Rﬁ‘dﬂ m&’g@t
b W+ Ik ﬁﬁ pétitlfe %@-s Eorlsdbsiiuted PRI & non
subst tue Oléu yls abe ra.m{a W B ok O 161 Bt me,othai K@ yliegen3- 5
. alkynyl e. a@n.sa,arfavmw.s@,x@zeraa 'e C -a phenyle ou naphtyle-substitue
ou al kyle G, -. wifskbiSthé EUBRIIBRESYAnG saisiEisd bheRyl OHsubSiMdyaphtsl bsical tsfyd@xy, C:—s
condi ti on QakylS halogertdd ©Xy GRAEC: -R akolyl Caldtaigitiap, hilygdn o0 nNO-eNHx SatHtor TOZet
guand n est wherei 268 DRZ'asr WNR'R"ER' id hydrogen or CGb alky asdiBStand Baare hydregen.obit-s elindi cal
phenyl e- subsh st alieyl aminaadhGi 3| aeyBsubstituitedUamines i-Gryd plby-pubstithtrd) prain@substituted Rydse
C, -a had ogenty al coxy C,-s, alkylthio Ct-8, hal ogene, CN, NO2, NH2, SO2H ou
COZ od Z est OR:Rs.dla ahd BnarpRittRr indeRendsatly Hydreges %gvﬁee"owdm‘wr g1 -gakoxy opRs qud' ot
R' sont hydmedireed Ralokfi and Bs when talfep JgetEefii D *@ahnino di-alkyle C -s
substitu6 |, aItR?Pha@ace‘@ca&hfqﬁ?P%ﬁ‘f‘?i@fdl alkyle G -8 substitue; Rs, R6,

[?; gL ;seio%fo%%:)&n [ ndecPendam‘rent dr ogb ;_n ap( :ﬁi&rehﬁl%ﬂ fﬁ uam‘al ﬁoxy C
gglsgﬂb: :’ rfe\(?:gﬁ@hﬁ 1 %%l or su iilr‘en é gligit&gdgr uQ ﬁl{e %vy hen

hal ogeno- su @T\: o ltu g sﬁ’:h{e f&%liﬁﬁ% E' 1 SM C'I(E—iﬁlk, 00
x est zero ec,_g | Halogen3EN, ND2, NH., QNéﬁy SOk Whérein-d- 6

phenyl e non; ss A‘ﬁ"% Sénh VakbGen SR AilyFand @ dhtd RS biethiidiodet, G LDy, Tug,
al ke C émmﬁnm FOL, aﬁamaséﬁ{u%usﬁr:bﬁta.m At T SR aphemy| ¢-

substi tue ot RGN oy BRéy RGN R, bré eSS Ld dikéRy bndFe i§ Dydtogami@melhexys ubst i t ub
ou du naphtyl e substitue est hydroxy, alkyle G -8, alkyle G -a hal ogen6,

al COXYLLL, 3.- A compbunl labdoiding @ claifd,1 WialegRarie metBiN, R:NEBitro HiHEHCOBBIR e B i0CIZs oRy!.Z
est OR'' ou udélibstitutddRor Guidtitdted lenidlor unsubstituted or substitlfbd harhthyl] Ry fsfhypfogen. Rf pnd H
'l * C L Ryldte mefifoxi\iR offibxyoand Rs isdwdrogepdr ogbne ob al kyle Cl-s et R " et R
sont hydrogene, alkyle C, -8. alkyl amno C-8. amno di-alkyle G -s

subst i t ued. & dopipod acogrdingianiaing i wesich is dchyerpsy:f- ’RS"I‘%Y'@“‘“S”§Eﬂ9’§¥‘f‘?i{fés°q‘l'—i&°“’?st
hydr ogeme ou al coxy C,-,; chacun de Rs et R7 est a est
hydr ogeneSoth nfarpedngl. aseording (g msisee LB | i r3e'\)'8'ﬁ’é¥'6c’3%/q‘°(’)‘¥1 77 bB‘B"yFi'meeﬂé“[

met hyle, R4 "@@SORI"I® ou NHOONHR et R est alkyle C, -a. phenyle non

substi t ud 6. ° lﬁl&é Su blsﬁ% Ia;[:clil)%mg l{o c a.m le cﬁ |sn49(ﬂ pgr% tr)nse]ihoxy'ﬂﬁeny Hreiﬁ&Q%EﬁrBH?GJ-ﬁﬁetﬁo%ﬂ-

hydr o ene
y 9 meti%‘p isoquinoline.

7. A compound according to claim 1 which is 4~(N'-E-butylureido)-3-hydroxy-6.7-dimethoxy-1-
methylisoquinoline.

, 40 8 A compound according to claim 1 which is 4-(N"-allylureido)-3-hydroxy-6,7-dimethoxy-1-
N methylisoquinoline. } _ '

9. A compound according to claim 1 which is 4-(N'-para-carbo§yphe"riyIﬁreido)-3~hydroxy-6,7-dimethoxy-
methylisoquisioline.

10. A pharmaceutical composition comprising an effective amount of a compound according to anyone of
“clairas 1 to 9 as the active ingredient dispersed in a pharmaceutically acceptable carrier.

11. A pharmaceutical composition accordmg to clalm 10 wherein said compound is capable of increasing
50 the efficiency of cardiac contractions in the amount present in the composition when said composition
is introduced into a mammal.

12. A pharmaceutical composition according to claim 10 wherein said compound is capable of mcreasmg
the contractile force of cardiac muscle in the amount present in the composition when said composition
55 is introduced into 2 mammal.

13. A pharmaceutical composition according to claim 10 wherem said compound is capable of stimulating
renal vasodilation in the amount present in the composition when said composition is introduced into a

T mmmmn g




o eee—
sont nethoxy ou 6thoxy et A est hfBPR§RAR! BL. Conpose se’

revendi cation 7 qui est ’ml m!y"m)"‘ycluul
3-hygroxy-6-mg pgxy-?-Gthoxy-l-nethyl-4-nitroisoquinoleine? tO

selon la revendication 1 qui est _ _

3- hydr oxy- fi, elnBR%YeuticalcoMpbstY achortiRy 18 ¥laimt o WHofolis@if GbthgbAhdEl capfle offnhitRGRES €
sel on"Ta revepabgRta®ily d PélphddRbterase fraction il in the amount present in the composition when said

4- (N - par a- mebhligosiets MirbddElifkod mamkadr oxy- 6, 7- di met hoxy-1- ?5

-met hyl i soqui nol eine. 7. Conpose selon |la revendication 1 qui est.

4- (N - n- buisy lagompslag acolamgl foany o, of cidimaB ttd@ xiya dhammeitduiicay tdnposiioh Radoding & cldi®
Conpose sel ono ko usediv atreksing the @ontrctigpLiorceeaf tcardiac muscle in a mammal. ,

4- (N -al |l yl urei do) - 3- hydr oxy- 6, 7- di met hoxy- 1- net hyl i soqui no- 1eine. 9.
Conpose s elfom dompeund estciding to apy ore qq glgima d tto 9 or a pharmaceutical composition according to claim

4- (N - par a- c4P Froxsppimstimplatingepegdiiatin.imy @amRY- 6, 7- di ndt hoxy- ' _

ndf hyl i soqui nol ~i ne.. K. 25 10. Conposition pharmaceutigue conprenant une
quantite el? iAcseessdor e repapls of %@mpﬁ‘ﬁ‘dI“ﬁ?ﬁ’é‘g(ﬁ‘h‘é"f"edr?ﬁlﬁ‘é%ﬁé‘ga revendi cations 1
a 9 en tant qu'ingrddient actif disperse dans un support acceptable en

phar maci®. 11. Conposition pharnaceutiqug sekon |a revendication 10 ob

| edit conpos6 est capabl e d' augnent g O+ efficacite- des contractions
cardiaques a la quantite presente da onppsi tion quand |adite
conposition est introduite chez un npaalers PMCopsto  hr

a 12. Cgymposition pharmaceutique sel on |k remgndication 10 0O ledit conpose
est capabl e d' augnenter la force contractile du nuscle cardiaque a la
guaniite presente dans |a conposition quand |ladite 35 conposition est
introduite cClfignh comphEreattng én isdalinolid P86 okl  phar maceuti que selon | a
revendi cation 10 oo ledit conpose est capable de stinmuler |a
vasodi bsat ation renale a |l a quantite. pr~sente dans ia conposition gquand

| adite conposition est introduite chez thi fere. 40 ' -~ 14.

Conposi tion phiarmaceuti que sel on | Ry ;
capabl e d'inhiber |"activite hydrol ytifQ a fraction Il de la
phosphodi estlrase & la quantit6 presntS & T conposition quand ladite
conposi # on est introduite chez un mammi®ere. 45 15. Conposd selon |'une
guel conque des revendications 1 A 9 ou une conposition pharnmaceuti que sel on

a1 evendi ol o0, 10 Bl StsBRw SRS Rl | @ force contractile du

35

i on 10 ob ledit conpose est

N M
Nn
N ¥ 2/ oM
40 ) ' . ig NO,

~ .
it Y

reacting the 4-nitroisoquinolinol with a feducing agent to form a :—amiﬁb-féoquinolinol of the formula

50

reacting the 4-amincisoquinolinol with (A) a compound of the formula

55

o
|
Rg-LfCI °r,(89C°)2°
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manmi fere. 16. Conpose sel on | une gpuebszopqysy des revendications t a 9

ou-une conposition pharnmaceuti que sel on 50 | a revendication 10 &
utiliser pour la stinulation de |la vaso-dilatation chez :
Procede pour¥hegingi doiGEaR: Bhwith apampaing ofks fargiuan | a revendnmmiﬂm Hiﬁ,” II
form.LI/e .55 31 EP0252721 Bl 1111111111 21115 11111 R8 » "¢ Rt m s =
c L MI | R7 N 51 R6 At I R8CJ—|R5R1RR4
[ nd |a r6action d un isoquinolinolfde la formule

awmcong)re : Ry10-9-C6CR5 avec de |'acide nitrique
pour former un 4-nitroisoquinoleinol de la formule 225 R R R6 R7

2 35 la reaction du

N 301 R : ; ToTe =X SHR
wherein Rs is NHCOOR; Hvﬁh a%gowg%ﬁ lflr%:etf%rm"ap our fornmer un

4-ni troi soqui nol el nol avec un agen
4-am n@s i SOGiNvd HHnol de | a

wherein Rs is NHCONHR; or D) with an inorganic cyanate of the formula MOCN in an acid medium
wherein Rs is NHCONH; : '
wherein Ry and R: to Rs are as defined in claim 1 and Rs, Rio and R1+ are independently either
15 Ci-s alkyl, phenyl, naphthyl, substituted phenyl-or substituted naphthy!; _
' wherein the substituent on any substituted phenyl or substituted naphthyl radical is as defined in
claim 1; :
M is sodium, potassium or lithium.

20 . 18. A process acc_ording to claim 17 wherein the reducing agent is hydrogen.
~" Revendications

1. Composé ayant une structure qui.correspond' a la formule :

45
R8 R1
20 R7 NN
Re Z
35 Rs_' 4

ol Ri est hydrogéne, alkyle Ci-s, haloalkyle Ci-s, phényle non substitué ou substitué ou bien
naphtyle non substitué ou substitué,
Re est nitro, nitroso, amino, amino di-alkyle C1-s substitué ou un radical de la formule NHCO(Y)-
\/;o (R)n 00 Y est 0 {oxygéne) ou N{H). , x et n- sont indépendamment zéro, 1 ou 2 et R est hydrogéne,
i alkyle C1-s, cycloalkyle Cs-¢, phényle non substitué ou substitué, naphtyle non substitué ou substitué,
alkényle C3-s , alkynyle: €3-s5, alcoxy Ci-s, alkyle Ci-g phényle ou ngphtylé-substitué ou alkyle Cy—g
* substitué phényle-substitué ou naphtyle substitué & condition que si Y est oxygéne, R soit autre
qu'hydrogéne et n soit 1 ; et quand n est 2, x est zéro ; st .
45 ol le substituant sur tout radical phényle-substitué ou naphtyle-substitué est hydroxy, alkyle Ci-s,
alkyle G1-g halogéné, alcoxy Ci-g, alkylthio C,-s, halogéne, CN, NO2, NH., SOz2H ou COZ ol Z est
OR'™ ou bien NR'R", R' est hydrogéne ou alkyle C:-g et R™ et R" sont hydrogéne, alkyle Ci -3, alkyl
amino Ci -g, amino di-alkyle C; -z substitué , alkyl Cy-a amino-substitué di-atkyle C1—-g substitué ;
Rs, Rs, Ry et Rg sont soit indépendamment hydrogéne, halogéne, hydroxy ou alcoxy Ci-s ou bien
50 Rs et Rs, Rs ot Ry ou Ry et Rs, lorsqu'ils sont pris ensemble, forment O-CH,-0 ; et '
ses sels acceptables en pharmacie.

2. Composé selon la revendication 1 ol R; est alkyle Ci-3 ou alkyle C;-3 halogéno-substitué, Ry est
nitro ou un radical de la formule NHCO(NH).R ol x est zéro ou 1 et R est hydrogéne, alkyle Ci-s,

65 cycloalkyle Cs—s, phényle non substitué ou substitué, naphtyle non substitué ou substitug, alkyle Ci-3
phényle ou naphtyle-substitué, alkyle Ci-z substitué phényle- substitué ou naphtyl-substitué o0 le
substituant de tout phényle substitué ou du naphtyle substitué est hydroxy, alkyle C; s, alkyle Ci-s
halogéné, alcoxy Ci-s , alkylthio Cy-g, halog&ne, CN, NO2, NHz, SOH ou COZ ot Z est OR™ ou
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Egr mil e 40 R \EP 0252721 31 - “ulllgﬁlulwﬁ’lwmw

4- am noi soqui nol ei nol avec (A) un conpos6 de la formule 0 11 55

Rg -Cd ONR'R" HIRBGS) R@rogiDe [ aliegd CINEIGOIR! ot sont @pdragBine. QRGOS 5. Gkyil amhinb @ LUl €

32 EP 0 287inydiakpe (Rl Qbstid.-aByECou afifo-abbtithdHEDR CG) sabstitas; R eStOppagRes de

| a formul e R4 #poRE0 -t ochacun dg s RURzesst altdCONEIR! Re eatinyDjogéneens méthonyy anat e

_i.nor gani que de la_ fornmul e MOCN dans un nilieu acide ob R4 est NHCONH2 0O R

et .R4 a’Ré s °°P%Feé° tl@"‘iﬂ‘@‘Fﬁ‘“ﬂt’&% é%l':L g&%‘ggﬁs‘g‘&; w‘)‘%‘;“"g‘g‘ﬁgﬁé&e@ aé‘ﬁ/s%g; '
sont |ndepen & ' s pacae itue

. ou naphtyle §‘iﬁ‘b’§?t ?‘ﬂg"' %‘yle P98%8nt ou tout radical phenyle substltue

htyl b
sodi um, t %o? £ bR Pl o 57 il s o ERRRR oD oBEe

"agent’ du&,% de |£‘)69én9£§ #1 éoesP@ﬁy%r&,aaﬁgﬁM% -Bhtoxy=1-MEth & RJo@suamg.é.

el.ner St r u t M. For ne
Fioo | CCH
6. Compose selon la revendicatlon 1 qui est 4-(N'-para-methoxyphenyIureldo)-3-hydroxy-6 7-diméthoxy-1-
s méthyhsoqumoiéme )

7. Compose selon la revendlcatlon 1 qui est. 4-(N'-n-butyluréldo)-3-hydroxy-6 7-diméthoxy-1-méth-
ylisoquinoiéine.

.20 | 8. Composé selon la revendication 1 qui est 4—(N'-allylureldo)-a-hydroxy-s 7-diméthoxy-1-méthylisoquino-
Co leme .

9. Composé selon la revendlcatlon 1 qui est 4-(N‘-oara-carboxyphenylure|do)-3-hydroxy-6 7-diméthoxy-
: methyhsoqumoleme

10. 'Composition pharmaceutique .comprenant une quantité efficace d'un composé- sel on I'une quelconque
. des revendications 1 & 9 en tant qu'ingrédient actif dispersé dans un support acceptable en pharmacie.

. 11. Composition pharrhaceutique selon la revéndication 10 ol ledit composé est capable d'augmenter
" 30 I'efficacité. des contractions cardiaques & la quantlté présente dans la composition quand ladite
- composition est introduite chez un mammiférs.

- 12. Composition pharmaceutique selon ia revendication 10 ol ledit composé est capable d'augmenter la
force contractiie du muscle cardiague 2 la quantité présente dans la composition quand ladite
35 composition est introduite chez_un mammifére.

13. Composition pharmaceutique selon la revendication 10 ot ledit composé est capable de stimuler ia
vaso-dilatation rénale 2 la quantité présente dans la composmon quand ladite composition est introduite
© chez'un mammlfére .

N 14. Composition pharmaceutique selon fa revendication 10 ol ledit composé est capable d'inhiber I'activité
' . hydrolytique de la fraction il de la phosphodiestérase & la quantité présente dans la composition quand
- ladite composition est introduite chez un mammifére.
45 15. Composé selon I'une quelconque des revendications 1 4 9 ou une compasition pharmaceutique selon
la revendication 10 & utmser pour augmenter la force contractile du muscle cardiague chez un
mammifére.

. 16. Composé selon I'une quelconque des revendicafions 1 2 9 ou.une composition pharmaceutique selon
50 la revendication 10 & utiliser pour la stimulation de la vaso-dilatation chez un mammifére.

17. Prooédé pour la préparation d'un composé selon la revendication 1 de la formule

. .65



entspricht, worin 35 R. EPO0252721B1 fUr V\am,
Hal ogen- C, -sal kyl, unsubstituiertes oder substitu- |er mmmm, I
unsubstituiertes oder substituertes Napht hyl steht, IH""' ,mur
Nitro, Nitroso, Arino, Di-C -sal kyr-sub"sgltLﬂprtes Am no ddor- eMneh Rest
der Formel NHCOY)(R), steht. worig : Beeutung 0 (Sauerstoff) oder N
(H) \h/at X und n unabhangi g vonei ' ¥yt 0, 1 oder 2 aufweisen und
5 R far V\a off |C| aAl kyl , C3-sCycl oal kyl ,
unsubstl tui ertes oder substitu- iertes N _Nq stituiertes oder
substitui ertes Naphthyl, C3-5A kerﬂd , < - sAl koxy, Phenyl - oder
Napht hyl - substituiertes. Cl, - Al kyl oder fgar sypstituiertes Phenyl - oder
substituiertes Naphthyl-substituiertes C5 -aAdkyl steht, nmit der Mafl gabe,
daBl dapn, wenn Y Sauerstoff bedeutet, R eine andere 45
Bedeut ung al qui Ysisptent % rédclionttlin isdGinoindiesa id¥mtuiel auf wei st; und daB dann, wenn
n den Wert 2 hat, x Null bedeutet; und wori-n der Substituent an irgend eine
substitui erten Phenyl - oder substituierten Naphthylrest Hydroxy, Cl-sAl kyl,
hal ogeni ertes Ci - 8Al kyl, Cl -eAl koxy, Cl-R 8A|Rkyl t hi o, Hal ogen, CN, NC2.
NH2, SOBH oder COZ ist, worin Z fir OR'} 850 odor
NR R' steht, R Wsserstoff oder € R tet und R"' und R’
Wasserstoff, Cl-8Al kyl, G -eAl kylam Al Kyl - substitui ertes Am no,
D -G -BAl kyl -substituiertes Am no, D substituiertes
Am no-substitu- iertes C -sAl kyl Rgars < “RsO0HRs, R6 und Rs ent weder
unabhar‘fﬁl g vonei nander Wasserstoff, Hal bgen, Hydroxy oder G- 55
- 8ANkoxy bedeut en oder Rs und R6, R6 un85R7 oder R7 und Rs genei nsam ei ne
Gruppe O CH2- O aushbi | den und di e pharmazeuti sch annehnbaren Sal ze hi evon.
33 * C . i i ndung nach .
Anspkuch. 1, La\X/?)cr(?gnlac'é mmque(%our A% %ﬁlu‘g'ég%%ﬁéﬁgggﬁﬁsfﬂﬁnlgl tuiertes G -sAl kyl
steht, R4 Nitro oder einen Rest der For el NHCO( NH) XR bedeutet, worin x den
Vert 0 oder 1 hat und R fur R R

s Ry
R
30 7 ~ N
¢ ,
o
Rg
Rg  NO,

35

la réaction du 4-nitroisoquinoléinol avec un agent réducteur pour former un 4~am|no-|soqumolémol de la

formule
. 40 " o
W . Rg Ry
. R 4 N
~
45 ’ R 6 H
R 5 NH 2
50 la réaction du 4-aminoisoquinoléinol avec (A) un composé de la formule

i
o5 R9—C-C1 ou (1R9C0)2_0

oll R4 est NHCOR ; B) avec un composé de la formule

32



Wasser.stoff, G ,-aAl kyl, C3-6Cycl oal stituiertes oder
substitui ertes Phenyl, unsubstitui elétﬁydsz%@lgéubstl tui ertes Napht hyl,

Phenyl - oder Napthyl -substituiertes C -8A kyl, substituiertes Phenyl oder
5 substitui ertes Naphthyl-substituierte .O' -8Al kyl steht, wobei der
Substituent an einem substituierten Phenyl o%er substitui erten Napht hyl
HydroXy, C -8Al kyl, hal ogeniertes Ci RsA-RyL-CLi - sAl koxy, C -eAl -

kyl t hi o, Hal ogen. CN, NO2, NH2, SO2H oder COZ ist, worin Z ftr OR'' oder
NR R' stehit, worin R Wasserstoff oder C -sAl kyl bedeutet und R'' und R
Wasser st of f, Gi-RsAskiyHCOOB; ;-G Adek yh eamippes, de[Bi form@le - sAl kyl - substituiertes

Am no, D -C, -aAl kyl-substituiertes Am no-substituiertes C, -sAlkyl sind;

Rs for 10 RaNSErSt of f oder C, -sAl koxy steht; R6 und R7 jeweils C,
- sAl koxy bedeuten und Re V\ass rstof f oder I\/bt_hog)y S 3. Ver bi ndung
nach AnspPuch % RagstH c [avacyn cygnate ofgagaug 8 /2 H@E\Méé%g 398 4P ayliey, agider

for G -8Al kyl%% s
uusubstit ui ertes 3‘)

uier tg ppentsont arufégf ﬁgggﬁﬁ,ﬁyt .lé" el’]i et%’( IQ F‘Q{ I!!n ﬁsn? indépendamment
WAssersto edeu

le ug&
Wasserstqff i Srévené}cat.f}z E)l n%ung nac % pr Uoh T, nﬂs ﬁt”‘?&twq“&éﬂn' 2l

3- Hydr oxy- 6- met hgpedes a;%%é%m%&&ihhw 4-nitroi SOChI nolin. 5. Verbi ndung
nach Anspruch 1, namli

3- Hydr oxy- 618mir$1ﬁdé)/se%nwrb&éh&dﬁ}km]ﬂ%ﬁﬁ'ﬁéht-ré’du&btirl’eﬁlh$@6‘déhé’]0| in. 20 6.
Ver bi ndung nach Anspruch 1, namich _
4- (N par as nestgtansphieny | ur ei do) - 3- hydr oxy- 6, 7- di net hoxy- 1-

met Ryl i sochi nolin. 7. Verbi ndung nach Anspruch 1, nimich
4- (N - n- But ¥l (Firei V@dind@glmitrineox §truitur7 did derdotmeky - 1- K~5
met hyl i sochi nolin. . Verbindung nach Anspruch. 1, namlich

4- (N\-Al | yl urei do) - 3- hydr oxy- 6, 7-di net hoxy- 1- net hyl i sochi nolin. 9.

Ver bi ndudy nach Anspruch 1. nanlich '

4- (N - par a- Car boxyphenyl ur ei do) - 3- hyrox -6 7t di met hoxy-nme- 30
thylisochinolin. 10. Pharmazeutische ] %% zung, unfassend eine

wi rksane Menge ei ner Verbi ndung nach ej ne AnsprUche 1 bis 9 als

Wi rksanen Bestandteil, dispergiert iR oHzeut i sch annehnbar en

Tr ager. % 11. Phar mazeutl sche Zusammensgt zugg nach Anspruch 10, worin die
‘Ver bi ndung befahigt ist, die Wrk- sankei A Her zkontrakti onen bei der in
:der Zusammenset zung vorli egenden Menge zu steigem wenn diese

Zusanmmenset zuRgsgicherarimauget i er verabreicht wird. 40 12. Pharnmazeutische
Zusanmensggt zungrpach Anspr uchir Wasseririchsli?, Naighi-Odsdng!, Desubsttudttes &der substitu-
Kontrak- tionskraft des Her zitislrnbe &t urdabstitiicriod Oder ZubSAuEeISaphiyiRENt,

vorli egenden Memge zu st ei gefly Nive NitreocAareing B-SEksabatiuistee dinine 1odd| dirge (Regtr

verabrei cht wird. der Formel NHCO(Y)R), steht, worin Y die Bedeutung O (Sauerstoff) oder N-
{H)x hat, x und n unabh#ngig voneinander den Wert 0, 1 oder 2 aufweisen und
s 90 : R fiir Wasserstoff, Ci-sAlkyl, C3-sCycloalkyl, unsubstituiertes oder substitu-

iertes Phenyl, unsubstituiertes .oder substituiertes Naphthyl, C;-sAlkeny!,
Ci—sAlkinyl, Cy-gsAlkoxy, Phenyl- oder Naphthyl-substituiertes. Cy—sAlkyl oder
fir substituiertes Phenyl- oder substituiertes Naphthyi-substituiertes C1-gAlkyl
steht, mit der Magabe, daB8 dann, wenn Y Sauerstoff bedeutet, R eine andere
45 Bedeutung als Wasserstoff hat und n den Wert 1 aufweist; und daB dann,
wenn n den Wert 2 hat, x Null bedeutet; und
worin der Substituent an irgend eine substituierten Phenyl- oder substituierten
Naphthylrest Hydroxy, Ci-zAlkyl, halogeniertes Ci-sAlkyl, Ci-gAlkoxy, Ci-
. -gAlkyithio, Halogen, CN, NO2z; NHz, SO2H oder COZ ist, worin Z fiir OR™
50 oder NR'R" steht, R’ Wasserstoff oder C1-gAlkyl bedeutet und R™ und R"
Wasserstoff, Ci-gAlkyl, Ci-gAlkylamino, Di-Ci-gAlkyl-substituiertes Amino,
Di-C1 ~-g Alkyl-substituiertes Amino, Di-C; -gAlkyl-substituiertes Amino-substitu-
iertes C1-gAlkyl darstellen;
Rs, Rs, Rs und Rgs  entweder unabhZngig voneinander Wasserstoff, Halogen, Hydroxy oder Ci-
55 ~gAlkoxy bedeuten oder Rs und Rs, Rs und R; oder Ry und Rs gemeinsam
eine Gruppe O-CH2-O ausbilden; und
die pharmazeutisch annehmbaren Salze hievon.

* ) 0
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| 1. Phar mazeuti sche Zusanmenset zuP h&2v2ABdpruch 10, worin di e Ver bi ndung
befi-higt ist, die renal e 45 Vasodi | at ation bei der i n der
Zusammnstzezgnegvvor en

Zusamrens &t ZH”Q erbm E: enru b1 l%?}%%( bﬁ-l) Alk Feﬁide V:O::f_c?zg- 3 W E{t aél&yﬁ teht

eine

Zusanmenset zy 'ﬁlh n? 4By LG {5 OtynduBita
hydr O\IJy ti S&g%s Eulie‘/tgi ﬂiht\{ﬁ rbr%ﬂﬁl {ﬁ 'ﬁfsﬁtﬁlgﬂeg Ca%tA kP NsubdthulierBER £ L;\ejﬁf zd?:rn
der Zusanmrenggdigténes MsPhtn|IRORRG Srﬁbsscﬂ Alky! S¥EHR Ofobéilier ADbeRlublt &R reindf Wlbdiuferdsn

Zusamrens et zphagy! Sden SibstRAsHaR Nahiny MBJIRRY, ©: Gyl MalodenickBs CVEAIRA, wtmoﬂa@, .,A?' “em
der Anspr Uchgithlo, Mafged, ORLENOD RAS, 502 8 ohibr SEOMist, WEHTETRI SOH"Z bdad NREE A SBfid RN
zur  Anwendurngassdistol bdeBIORL @RI LIRGeut:E lund{BNTt dnakiti wasskisdft! C.dpeiky e, ZMiGikRhe di)
ei nem SaugetiesAlkyEstbslifhiertdsohnting) OHCG s ANYGAUbSIRRES Alias-subSEREHOE I00-s Alkfd Ishd; RsaGre T
phar mazeut i S¥iseersdlefcaan@isAitoxyistentfacind A ppeils Ch -s Aoy Liedeiteneund URg YWassbrstddf oder
Sti mul i er undvethory dastelitli | at ati on bei ei nem Saugetier. 34 EP 0 252 721 B11
17. Verfahren zur Herstellung einer Verbindung nach Anspruch 1 mt der
Fornme| *3 Verbindyng nagh Anggruch A, morinpRyyMethiiciat, B (Nittgngdet NHROMKR, dedeutet und R flir
| sochi nol i nc?l‘ ¥l unefisfifpiprios gder sybstituigrtes Bhepyhodaausybstitfiestag pder supstiigiereniNaphthyl
4-Nitréiso Crﬂe t0 Wasrseratgftfbeg%l% u%ﬂ@dethoxy oder Ethoxy darstellen und Rs Wasserstoff ist.
M N32 35 ein U efzen de troi sgchinolinols mt einem
Redukt i on§mi‘PPEPUS 2 rrZ’i R ﬁqA'%"ﬂg'l\# gy ﬁ5\91"??8[7'?5@‘"'FB‘F‘H\@T”"&’G‘SW"M""

5. Verbindung nach Anspruch 1, ndmlich 3-Hydroxy-6-methoxy-7-g-butoxy-1-methyl-4—nitroisochinolin.

20
6. Verbindung nach Anspruch 1, nimlich 4-(N'para-methoxyphenyiureido)-3-hydroxy-6,7-dimethoxy-1-
o methylisochinolin. -

7. Verbindung  nach Anspruch 1, ndmlich  4-(N'-n-Butylureido)-3-hydroxy-6,7-dimethoxy-1-
25 methylisochinolin. ' . ST

8. Verbindung nach Anspruch 1, ndmlich 4-(N'-Allylureido)-3-hydroxy-8,7-dimethoxy-1-methylisochinolin.

9. Verbindung nach Anspruch 1, n&mlich 4-(N'-para-Carboxyphenylureldo)-3-hydroxy-6 7-dimethoxy-me-
30 thylisochinolin.

10. Pharmazeutische Zusammensetzung, umfassend eine wirksame Menge einer Verbindung nach einem
der Anspriiche 1 bis 9 als wirksamen Bestandteil, dispergiert m einem pharmazeutisch annehmbaren
Triger.
35 _ K
11. Pharmazeutische Zusammensetzung nach Anspruch 10, worin die Verbindung beféhigt ist, die Wirk-
samkeit von Herzkontraktionen bei der in der Zusammensetzung vorliegenden Menge zu steigern,
wenn diese Zusammensetzung einem Sdugetier verabreicht wird.

40 12. Pharmazeutische Zusamrhensetzung nach Anspruch 10, worin die Verbindung befihigt ist, die Kontrak-
AN tionskraft des Herzmuskels bei der in der Zusammensetzung vorliegenden Menge zu steigern, wenn
diese Zusammensetzung sirem SHugetier verabreicht wird.

13. Pharmazeutische Zusammensetzung nach Anspruch 10, worin die Verbindung befdhigt ist, die renale
45 Vasodilatation bei der in der Zusammenstezung vorliegenden Menge zu stimulieren, wenn diese
Zusammensetzung einem S&ugetier verabreicht wird.

14. Pharmazeutische Zusammensetzung nach Anspruch 10, worin die Verbindung befdhigt ist, die hydroly-
tische Aktivitdt von Phosphodiesterase-Fraktion lll bei der in der Zusammensetzung vorliegenden
50 Menge zu inhibieren, wenn diese Zusammensetzung einem SZugetier verabreicht wird.

15. Verbindung nach einem der Anspriiche 1 bis 9 oder pharmazeutische Zusammensetzung nach
Anspruch 10 zur Anwendung in der Steigerung der Kontraktlonskraft des Herzmuskels in einem
Siugetier.

55

16. Verbindung nach einem der Ansprliche 1 bis 9 oder pharmazeutische Zusammensetzung nach

Anspruch 10 zur Anwendung in der Stimulierung der Vasodilatation bei einem Saugetier.

|
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45 ein. Unset zen des 4- Ani noi sochi né? 9852 2Bt (A) einer Verbj

Forgel 50 RC-Cl oder (RC90)20, 55 wobei R4.fur NHCOR st ll ﬁﬂlﬂ,l“m"”“l
Ver bi ndung_d EP 0, 252 72 1111 I IhI111

111170 ng7 sfa&" 2 hﬁ%te"“ﬁ&e'?%verm%m??{ %%8)]1 el'lner 'Ver bi ndung der
Formel R ,N=C=0Q, 10 wobéi R4 fRr NHCCNHR steht; oder mt (D) einem
anor@ﬁhlschen Cyanat der Fornel MOCN |ﬁb g - sauren Medi umunfafit, wobei
R4 fir NHCONH2 steht, wobei R1 und_ i wie in Anspruch 1 definiert
sind und Rg, R O und Rl,.unabhangig-'-*d , entweder G -gAl kyl, Phenyl,
Napht hyl , substituiertes Phenyl - - gr s bstituiertes hbphthyl
bedeuten; is wobei der Substit URnE enrSubstitui erten Phenyl - oder
substituierten Naphthylrest wie in -3 Rl definiert ist; und Mfir
Natri ume Kalium oder Lithiumsteht. 18. erfahren nach Anspruch 17, worin

das Reduk-tionsmttel Wasserstoff ist. 20 30 35 10 45 50 3 55
r welches ein Umsetzen eines Isochinolinols der Formel

15

R

OH
20
l\./’
mit Salpetersdure zu einem 4-Nitroisochinolinol der Formel
\_25
30
35 ein Umsetzen des 4-Nitroisochinolinols mit einem Reduktionsmittel zu einem 4-Amino-isochinolinol der
Formel '
, 40
—/
45
ein Umsetzen des +Aminoisochinolihols mit (A) einer Verbindung der Formel
50
R§4>01cdbr(ﬁéxn20.
55 wobei R; flir NHCOR steht; (B) einer Vérbindung der Formel

35
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55

EP 0 252 721 B1 —

AN

0
]
BIO-O-C-CI ’

wobsi Rs flir NHCOOR steht; (C) einer Verbindung der Formel
"RiiN= C= 0,

wobei R, flir NHCONHR steht; oder mit (D) einem anorganischen Cyanat der Formel MOCN in einem
sauren Medium umfaBt, wobei Rs flir NHCONH steht, wobei
R: und R« bis Rg wie in Anspruch 1 definiert sind und , -
Rs,R10 und Ri1 unabhiingig voneinander entweder Ci-gAlkyl, Phenyl, Naphthyl, substituiertes Phenyl
oder substituiertes Naphthyl bedeuten;

“- wobei der Substituent an eanem substutulerten Phenyl- oder substituierten Naphthylrest wie in Anspruch
1 definiert ist; und

"M fir Natrium, Kalium oder Lithium steht.

18. Vérfahren nach Ansprych 17, worin dés Reduktionsmittel Wasserstoff ist.
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