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!t9 B:tS(SUBSTITUTED.;.AMINO)BE.NZO[g ]ISOQ_UINOLIN.E-5 ,10_-DI­

ONES -
BACKGROUND 01" mJ3 IHVER1'IQ!! 

!'ield of the invent.ion· 

This invention is directed to 6,9 bis(substit.uted:.. 

amino)benzo[gJisoquinoline-5,lO-diones, and mo.re parti­

. cula.rly, to 6,9-substituents which are (aminoal ... 

kyl)amino substituents. These compounds have been shown 

to have.antitumor activity in vitro and in vivo. 

lo Backg~ound 

Certain 1 1 4-bis [ (aminoalkyl) a~ino la.nthracene-9, 10: 

di ones have bee.n .reported which show ~ntitumor acti.., ity 

in clinical trials. of particular interest has been 

ametantrone, l,4-bis{[2-{2-hydroxyethylamino)ethyl]ami-

15 · no}anthracen~-9,10-dione · and mitoxant.rone, S,8-dihy­

droxy-114..:.bis { { 2-(2-hydroxyethylamino)ethyl Jami.noJan­

thracene-9, lO-dione. (~ea-Cheng et al., J~ Med. Chem .. , 

.20 

(1978), _!!, 291-4; Cheng et al. I "Progress in Medicinal 

Chemistry" , Ellis, G.P. and West., G. 8. , . eds • ; Elsevier: 

Amsterdam, 1983; pp. 20, 83 and referances oit.ed the ... 

rein). Mi t:.oxan tr one is a broad spectrum oncolytic 

aqent, whose activity is simila.r to that of the 

anthracyoline antibiotic doxorubicin. Clinical trials 

have demonstrated that mitoxantrone has particularly 

25 promising acti..,ity in the treatment of advanced breast 

cancer, acute leukemia and lymphoma . {Leqha, Drugs of 

(1984 ). , 20, 629). Al though animal studies have 
. ...-

demonst."tated a· diminished. oa.rdioto~ioity in c::ompat"ison 

to doxorubicin, some .clinical oardiotoxicity has been 

30 observed also with mitoxantrone, mostly i~ patients 

p:i:e'~iously. treated with doxorubioin (R. Stuart Harris 

a .. "" 
' 
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et al. , Lancet., t l9b4), 219, and ref e.rences oi ted the­

x-ein). 

Ametantrone has been reported to be, in animals; 

·• about 10-fold less potent and cardiotoxio than roitoxan-

S trone. ·Because a delayed toxicity is observed only with 

mitoxantrone after administral::.ion of the t.wo drugs by 

thl! i.p .. route to !!Q!!-tumor bearing rats at equieffec­

t:ive anti tumor dosages, it is suggested thab the pre­

sence of the S,8-dihydroxy subst!~ution in mitoxahtrone 

10 might be implicated in the delayed deaths (Corbett et 

al., Cancer Chemolher. ~harmacol., (1991), 6, 161). 

In addition, both mit.oxant:rone and a.metantr.one 

have a remarkable myelodep~essive toxicity and both 

compounds show cross~resistance to cell histotypes de-

15 velo~ing resistande against doxo~ubicin rnediated by 

overexpression of glycoproteitl P. Suc:h a re sis lance, 

which is narned multidru9 resistance, ·involves a number 

of antitumor an~ibiotics, among wh!eh arnsac~ine and po­

dophyllotoxinic deri,,atives, and it is cne of the main 

20 reasons for therapeutical failures in. the trea.tmenl::. of 

solid tumors with said antibiotics. 

Therefore, search is required for novel ant:.hrace­

~edione antitumor agents, ~avln9 a higher th~rapeutical 

index than mitoxantrone and being effective both in 

25 inhibiting or delaying· l:he qrowf:.h of those solid tumors 

which are more refractory to chemothe·rapeutio tJ:eatrnent 

(such as lung, breast and colon tumors) and against tu­

mor histotypes developing multidru9 resislance • .. 
In the search for safer, active analogues of 

30 ahthracenedione~, compounds bearing hydroxy substituents 

and/or ( aminoalkyl) amino side dhains at various posi-
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tions on the an thracene-9, lO~dione nucleus have b&en 

studied (Cheng et al.·, Oru9s of the Future, 

('1983), 8, 229) without notable impro~ement. 

Aza- and diaza anthracene-9,lO-diones such as 6,9-

5 bis(ethoxycarbonylamino)benzo{q)quinoline-5,lO~dione 

.10 

. . 
<!>, 6,9-bis(ethoxycarbonylarnino)benzo(g)!soquinolin~-

5,10-dione (~), 6,9-bis(ethoxycarbonylemino)benzo[g}­

quinazoline-S, 10-dione ( J), were disclosed by Potts et 

al. (Synthesis, 1983, 31). Tliese compounds were repor-

t.ed to be related to the antitumor 1,4-

bis((aminoalkyl)am!no}anthracene-9,10-dionesr however, 

no antit:.umor activity data was r.eported fox- any of the 

above compounqs. l~( (atninoalkyl)amino} derivatives (!) 

0£ G, 9-dihydroxybetu.o( g )isoquinoline-5., 10-dione related 

15 to mi toxantrone hav.e been disalosed as DNA J.ntercals ... 

tors bu~ they were completely devoid of any "in vitro~ 

o:t: ''in vivo 11 antitumor act:ivU:y (Croisy-Delcey et.al., ' 

.E!ur. J. Med. Chern., (19.88), 23, 101-lO&>. 

The ~,9-bis({aminoalkyl)amino)benzo(g)~uinoline-

20 S.lo-diones of forrou~as 2a~d (see Table l) were disclo­

sed in J. Med. Chem. (1985), 28, 1124-26, where t.hey 

were referred t:.o as s.s-bis((amlnoalkyl)aminoJ-1-aza­

anthracenediones. 

As reported in table II hereJ.n below reported the 

25 prio.r art co1npounds ! are clearly less active than the 

corresponding carbocyclic analogues (f). 

In fact, as report:ed in table II, the compounds l!a 

. : and Sb are less cytot:.oxic t.han the analo9ues !a and §.b. 

Moreover the compound !a, which i~ poorly cytotoxic in 

JO vitro, is inactlve in vivo, and it is both less active 

and l~ss polent than the carbocyclic analogue !a· 
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Ev~n ~houqh the in~roduction.of an heteroatom is a 

common process in t:ha medleina.1 chemistry, its et"f-eot 

must be evaluated case by case. 

In t.his part:icular case of aza-analoc;rues of 

s anthraoenediones the prior art t.eachlnqs clearly show 

t.hat the introduction of a nitrogen atom into the 

an thracenedione skeleton is detrimenta.l for a.ntitumoJ: 

activity: In fact:. the aza-substituted a.nthracenediones 

are less eyt:.otoxic than the corresponding anthracene-

10 diones and inactive "i~ vivo". 

Thug a. pSX'son skilled in the art• would have not 

considered the introduc~ion of heteroatoms into the 

anthraoenedione skeleton as a possible wa.y to obtain 

more effective antltumor agenls • . 
15 It is well known that the screening for the disco-

very of t~e antltumor agent mitoxantrone (J. Med. 

CheM., (1978), £!, 291-4) among a number of analogues 

has been carried out by using the experiment~l model of 

muJ."i11e. leukemia PJ88: ·this tnodel is then predictive of 

20 antJtumor activity ih humans et least for ~his class of· 

antitu~oK ahtibiotics. Many other clinically active 

ant:.itumor antibiotica are active on murine l~ukemias 

P388 and Ll210 such as m-amsacrine and doxorubioin. 

Moreover mitoxantrone has shown good activity in 

25 othE!.r s.ignificative experimental tumors such as mu.rine 

Lewis lung carcin~ma ahd HXl human ma.mmary carcinoma. 

We have now discovered that the compounds of the 

invenlicn 6,9-bis((aminoalkyl)amino)benzo(g)isoquinoli­

ne-5,10-diones are active as antltumor agents: they are 

JO highly effectJve against murine leukemias Ll210 and 

P388 and against Lewis lunq carcinoma and mo human 

.. 
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• Table l: 

Prior art compounds 

0 NHC02Et 

~ 

0 
1 

0 "NHC02Et 

0 
l. 

0 NHR 

~Re cn2c112N(CH3~ 

~ R""' CH2CH2N(Et}1 

'-s. R"' CH2CH2CH1N<CH3l2 

~ R= CH2CH2NHCOCH .3 

• 

5 

0 

a 0 

OH 0 

OH 0 

0 
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NllC02Et 

~ R• CJf2CH1N(CUl>2 

4b R,,. Clf2CH2CH2N(E1n 

~ ~= CH2CH2NHCl~;iCH10M 

NHR 

!! Ror CH1Clf2N(CHll1 

Gb R,. CH2CH1N<Et):z 
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Table II 

Antitum~r activity 0£ priQr art compounds l and 6 

against murine L · lillO leukemia (from J. Med. Chem. 

(1985),_ 28, 1124-1126) 

(l) 

in vitro 

lDSO ()19/ml) 

0.16 

2.4 
1.7 

o.oe 
0.30 

in vivo 

Dose (mg/kg) 

so 
100 

30 

SRlEF SUMMARY OF THE lNVl:NTlON 

TIC 

130 

t.oxio 

150 

The compounds of t.he inv~nti on have t:.he formula 

0 NH·R 

( I ) 

0 NH-R 

~herein R is c1-c10 alkyl~ phenyl or c 7-c10 aralkYlt 

c 2-c10 alkyl having one or two sub~tituents selec­

ted from the group consisting of OR1 and -NR2R3 : 

c 2-ci0 alkyl interrupted by one o~ two o~yqen 

25 atoms or by one member selected from the group c:on­

si~tin9 of ~NR4 -, cis -CH=CU, trans -CHmCff-, -CaC-, and 

optionally substituted by one or t:.wo hydroxy (OH) or 

-'NR 2R3 groups; 

R1 is selected from the g~oup consisting of hydro-

30 qen t c
1
-c6 alkyl, phenyl, c 7 -c10 aralkyl, -CHO, -CORs, 

-cooR
5

, -s co2 )Rs, c 2-c6 alkyl opt:ionally subs tit:.uted by 
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R
2 

an.d RJ may be t.he .same o:r different and ar·e se-

lected from the 9roup c:mnsistinq of hydrogen,. c1-c10 

alkyl, c
7
-c10 ar~lkyl, phenyl, c 2-c10 alkyl substi~uted 

5 with one or two hydroxy (OH) groups, -CHO,. -CO"R5 , 

-COOR
5

, -S(0
2

).R
5

t one of R2 or R3 is ft and the other is 

-C(•NH)Nn
2
·, o.r R

2 
and R3 taken t:.09ethex- with the ni-

tro9en atom to 'Whit:2h they axe bound form an e thyle­

neimine ri~g o~ a 5- or 6-membered aromatic or non-aro-

10 m~~ic heterocycllc ririg which ~ight contai~ another he­

teroa tom such as sulfur, .oxygen or nitrogen; 

R4 is selected from the group consisting of hydro­

gen, c
1 
~c10 alkyl, c 2-c10 hydroxyalkyl, c 2-c10 alkyl 

substituted.by -NR2R3 , c7-c10 aralkyl, phenyl, 

15 -COORS or -S(02)R5J 

n5 is selected from the 9roup .consisting of C1-c
10 

alkyl-, c 1-c10 aralkyl, c(-, B-, or &-r1aphthyl, phenyl 

o-, m-, ~r p-tolyl; 

as free bases and their sal~s with pharmaceutically 

20 acceptable acids. 

25 

The present ihvention also concerns the tautomerio 

forms, the single enan,tiomers and dias t.ereoisomers of 

the compounds of formula (I} 1 as well as mixtures the­

reof. 

The present invetttion also concerns the non~toxic 

salts of the compounds of formula (I) with a~ids accep­

table for pharmaceutical and veterinary use such as 

· · those obtained by addition · of inorganic acids like 

hydrochloric, hydrobromic, sulfuric, phospho~ic, 

30 pyrophosplioric acid and/or ·of organic acids such. as 

acetic,. p~opionic 1 citric, benzoic. lactic, maleic, 



8 
THIS SHEET HAS BEEN 

. REPLACED 

fumari~, succinic, ta~tario, glutamic, aspartic, qluco­

nic, ascoibic acids and the like. 

DETAILED UESCRIPTION OF ~BB 1NVBNTlON - "" . .,..... 

In compounds (I) the t::.erm ''phenyl" means phenyl 

s rings which can optionally contain substituen ts such as 

(C
1
-c

4
)alkyl groups, CF3 , halo9en atoms, nitro, amino, 

ace~ylamino, formylamino, dimethylamino, diethylarnino, 

hydroxy, rnethoxy and e~hoxy groups. 

· Pxeferred exa~ples of c 1-c10 alkyl 9roups are 

10 methyl, ethyl, n-propyl, sec-propylt n-butyl, sec­

buty~, tart-butyl, n-pentyl, n-hex.yl. 

Prefex-red examples of c7-c10 aralkyl are benzyl 

and 4-methoxybenzyL When in compounds of formula .( 1) R 

is a c
2
-c10 alkyl interrupted by one or two oxygen 

15 atoms or by one member selected f~om the group consi-

. r4 
ttin9 of -N-1 cie-cn~ca-, ~rans-ca~ca-. -c~c- and 

optionally substituted by one or two hydroxy o~ -N~2 R3 
groups, e.t:. least two carbon at:.orns are preferably inter-

20 posed between said oxygen a\:orns a'nd/or the -NR 4- and 

-NR2R3 groups. 

When in compounds ~f formula. ( 1) the -NR2 ~3 .Sub­

et ituen t is a· 5-6 member aromatic or not aromatic he­

terocyclic ring which may contain another he~oatom 

25 .such as sulfu:r, oxy9en and. nitrogent preferred examples 

of said heterocyclic rings are 1-imida~olyl, 1-pyr­

rolyl, 1-tetrahydropyrrolyl, 1-pyrezolyl, 4-mo~pho­

llnyl, 1-piperidinyl, 1-piperazinyl, 1-(4-met.hylJ-pipe~ 

ra2inyl, 1-(4-benzyl)-piperazinyl. 

30 · · Pa:rticularly preferred are compounds of formula 

( l) in which R is a c
2
-c10 alkyl selected from the 

group consistinq of: 
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- residue of formula -(cH2 )P-NH2 wherein p is 2 ~ l or 

4; 

~ r@sidue of formula ~(CM2 )p-hR2R3 wh~~ein p · is as 

above defined and R2 and R3 are a c 1-c6 alkyl or taken 

5 together wi~h ~he nitrogen atom, ~hey form an hete~ocy­

clio ring selected from the group consisting of 1-ethy-. . 

leneimine, 1-pyrrol!dine, 4-mo~pholin~, 1-piperazine, 

·4-methyl-1-piperazine, 4-benzyl-l-piperazine, 1-piperi­

dine, 

10 - residue of fo.r:mula -(CH2 } p-NR2 .R.3 wherein p is a.a 

above defined and R2 is hydrogen and R3 is .a c1 -c6 
alkyl, 

NH 

- residue of formula -(CH2 )p-NH-~-NR2 wherein p is as 

15 above defined 

- ~esidue of for~ula -(cH2 ) -Ntt-(CH2 ) -OH wherein p and . p q 
g are independently an .integer select:ed from the group 

consis~ing of 2, 3, 4, 

· - .t"e sidue of for'"ula. -(CH 2 ) p-OR wherein p is as above 

20 defined 

- iesidue of formula -(cn2 >p-o-(cH2 )rfOH wherein p and q 

are as above defined. 

Specific examples of the preferred compounds of 

this invent.ion are as f·ollows ~ 

25 6t9-bis(((2-(amino)et:hyl)amino)benzo[q]isoqUinoline-

'' 

S,lO-dione; 

6 1 9-bisf~2-(4'-morpho1ino)ethyl]amino)bento(gJisoqUino­

line-5tlO-dionei 

6, 9-bis ( ( 2-(dimethylaminotet.hyl )arninof.benzo[~ JisoqU!no~ 

JO line-5,lO-dioneJ· 

6~9-bis([2-(diethylamino)ethyl]aminoJbenzolgJisoquino-.. 
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6, 9-bis ( ( 2-[ di ( sec-propyl )aminoJethyl ]aminoJbenzo[ g l-

isoquinoline-5, 10-dione r 
6,9-bis((2-(l•-pyrrolidino)ethy1Jamino)bengo(g)isoqui-

s rtollne-S,10-diones 

6,9-bis([2-(l'-azi~idlno)ethyl)amino)benzo[9)isoquino-

line-S, 10-clione; 

6 1 9-bis({2-(methanesulfonyloxy)ethyl}amino}ben~olg)iso-

qui~oline-5,lO-dioneJ 

io 6,9-bisf [4-(amino)butyl]amino}benzo(gJisoquinoline-

5,lO-dione1 

6,9-bis((3-{am!nc)propyl))amino}ben1o(g]isoquinoline­

S,lO-dione; 

6,9-bis((2-[(2-hydr~xyethyl)aminoJelhy1JaminoJbenio[9)-

lS isoquinoline-5, 10-dione·s 

6,9-bis((3-(dimelhylamino)propy1Jamino)benzo(gJisoqUi­

noline-5,lO-dione; 

6, 9-bis ( (. ( 2-hydrQxy) e~hy·1 )amino J benzo{ g] isoquinoline-

5, 10-dione; 

20 6,9-bis\((2~(2-hydroxyethoxy)ethyl)amino)ben20{9]iso-

quinol ine-5, 10-dione J · 

6,9-bisf(2-(methyl'amlno)el'.hyl)aminoJbenso(9}isoqu1no­

line-5,10-dione; 

6,9-bis({2-(ethylam!no)ethyl)amino}benzo(9Jisoquinoli-

25 ne-5,10-dione: 

6,9-bis{(2-(n~propylain!no)ethy1Jam!no)benzo(g)isoqui­

noline-5,10-dione; 

6,9-bis([2~csec~propylamino)ethylJamino}benzo(gJisoqui­

noline-5,10-dione; 

30 6, 9-bis I ( 2- ( guc>.nidino)ethyl )amino}ben20(9) isoquinoline-

5, lO-diona J 
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6,9-bis(((2-amino-2,2-dimethyl)ethyl]amino)benzo{g]iso­

quinoline-S,lO-dione. 

The compounds of this invention can be prepared by 

reaction of 6t9-difluorobenzo(g)isoquinoline-5,lO-dione 

of formula (ll) 

0 p 

0 F 

with a compound of formula (!II) 

R'-NH2 

(II) 

(Ill) 

wherein· R' has the same mea.n!nqe as defined irt formula 

15 (I) for R o~ it is a group which may be converted to R, 

to give a compound of formula (la)! 

20 

25 

0 NH-R' 

(la) 

ahd then op~ionally performinq one or more of the fol­

lowing steps 1 

a) when R• is other than ~. converting R' into .R 

to obtain a compound of formula (I); 

b) when R' is one of the 9~oups defined above for 

R in compounds of formula ( l), · and in which case the 

. · compounds of formula (Ia) are the same as the compounds 

30 of formula ( l), ~' ean be optionally conver t.ed into 

another R group to give another eompound of formula 
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c) optional salifioation and/or salvation of the 

obtained compounds of formula (I) or separation of the 

isomers thereof. 

5 The reaction of the compound of formula ( 11) with 

a compound of formula (Ill) is generally carried out in 

the presence of a stoichiometric amount or a slight mo­

lar excess of a compound of formula (Ill) in e solvent 

such as rnet:.hylene chloride, (lhloroform, l, l, 1-trichlo-

10 roethsne, dimethoxyethane; tetrahydrofuran, dbtethyl­

sulfoxide, dirnethylformamide, pyridine, picollne, and 

mixtures thereof, or, if it is desired, usin9 eompound 

(Ill) !~self as the solvent, optionally in the presence 

of an inorganic base such a.s an alkaline or etlkaline-

lS earth carbonate or hydrogen carbonate or an orqariic 

base such as a trialkylamine, at a temperature from o•c 
to the reflux temperature of the solvent. 

Preferably the reaction is carried out in a sol­

vent such as pyridine, chloroform or dimethylsulfoxide, 

20 using from 2 to 10 equivalents ot compound (111) for 1 

25 

30 

equivalent of. compound (lI) and working at a temperatu­
.re ran9in9 from room temperature to so•c. 

If it is desire.d the compour1ds of for:mula (l) in 

which R is an .hyd.roxyelkylamino alkyl group .of formula 

-(CH 2 JP-NH-(CH~)q-OH, wher-ein p and q a.re as defined 

above, can be obtained by reaction of a compound of 

formula (I) in ·which R is a qroup of formula 

. -(cn2 >p-OS(o2>R 5 wlth a compound of formula (lV) 

H2N-(Cff2 )q-O-E (IV) 

wherein E is a hydroxy prot:ective group such as a 

t'.("~alkylsilane~ (dialkyl)arylsilan.e, formyl, acetyl, 

11ii1iiUii 
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which reaction may be ophionally followed by removal of 

the protective group E~ 

1£ it is desired the'compounds·o~ form~la (I) in which 

R is a group of formula. -(CH2 )p-NR2R3 wherein .one of n 2 

s or R3 is hyd~o9en and the othex is hydrogen or a c1-c6 

alkyl rnay be obtained by reaction of compound (II) with 

a monoprotected diamine of fo~mula (V): . ~ 

H2N-(CH2 )p-N(COOR 5 JR3 (V) 

wherein R3 is hydro9en or a c 1-c6 alky 1 a.nd p and it5 
10 are as defined in forrnula ( l), t:o give a compound of 

formula (Ia) in .which R' is a group of formula 

-(cH 2 )P-N(COOit 5 ):R3 , which reaetion may be followed by 

removal of the protective group COOR5 • 

Usefu_1· teachings for t.he removal of the a.hove men-

15 tioned protective 9.roups can be found in Green, T.W., 

Wuts, P.·G.M. 1 "Protective Groups in Organic Syntesistt, 

second Edit.ion, John Wiley and sons, (1991). 

The compounds of formula (I) in which R is a group 

of formula -(cH2 >p-NR-C(=NH)NH2 can be prepared by re-

20 action of a compound of formula (I) in which R is a 

qroup o{ formula -(CH2 ) P-NH2 with t:.he r.eagent of formu­

la (VI): 

25 

(VI) 

for example following the procedure described in 

Tetra. Lett. (1988), ~, 3183-3186. 

The G, 9-d!f luorobenzo( g )isoquinoline-5, lO-dione of 

formuli!· ( 11) may be prepared by a mu! ti.step procedure 

•' involving the Friedel-Crafts acylation of 1,4-difluoro­

benzene wit:.h pyrldine-3, 4-dioarboxyllc acid anhydride, 

.30 which .result$ in compounds having the structure accor­

dinq to formulas (Vlla) and (YIIb)r 
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0 p 

F 

(VUb) 

Compounds according to formulas (VIia) and (V!Ib} 

may be then subjeet:.ed to a _c:yclizat:.ion reaction in 30~ 

fuming sulfuric acid at:.. approximat;ely 14o•c to qi"e the 

10 compound of formula (II). 

The co1npounds of formula (Ill),· (IV) and (V) are 

known, oornmerc!al.ly av-a!lable o.r they can be prepared 

accordingly to known procedu~es. 

For example, the compounds of formula (V) may be 

15 prepared according . to the procedures described in 

Syn th. Comm., (1990) 1 lQ_, 2559 and in J. Med. Chem., 

(1990·), 33, 97. 

The evaluation of the biological activity for the 

compounds of this invention was performed h in vitro" 

20 a.nd 1tin vivo" followinq the prot:oc::ols· developed by the 

U.S. National Cancer Institute. 

The evaluation of t.he "in vib:o1t cytotoxic act!­

vi ty of the. compounds of t.he invention \\fas pex formed 

usin9 a human colon adenocarcinorna cell line (Lovo) 

25 isolated from a metastatic nodule and a subline with 

,aquired resistance to a number of antitumor agents, 

amoh9 which doxorubicint VP-16 and vincristine. This 

subline (named Lovo/DX) shows reduced accumulation of 

doxorubic!n and overexp.ression of ·a protein (Grandi, 

30 M. 1 Geroni, c., Giuliani, F.C., BJ:itish, J,. Cancer, 

( 198 6), H• 515). The compounds we.re tested aocoJ"dinq 
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to the MTT assay {Mosman, T., "Rapid Colo~imetri~. assay 

for cellular qrowth and survivals application to 

proliferation and cytotoxicit:y assay'', J. ltn1nunol. 

Methods, ( 1983), fi, 55-63: Green, L. M;, 11 ltapid co lori-

s metric assay for cell viabilityf application to the 

quantitation of cytotoxic ·and growth inhibil:.ory lym­

phokines", J. Immunol. Methods, (1984), 70, 251-268) in 

cornpar is on with mi t.oxatt"trone.. ametantrone and doxo.rubi­

cin. The data are reported in table Vt. 

10 In 9eneral rep~esentative compounds of this inven-

tion were equally cytoto~ic as ametantrone and mi­

toxa.ntrone .in the Lovo cell llna, t:he highest cytotoxi­

city (superior to that of mit.oxantrone) beinq shown by 

the compound G,9-blsf {2-(dimethylamlno)ethjl]amlnoJ-

lS benzo(gJisoqoinoline-5,lO-dione (~) described in 

example 4 of the experimental section. When ametantrone 

. or mitoxantrone were tested in the Lovo/DX cell line, a 

resistance index R.I. (defined as the ~a~io bf the 1c50 
for t.he resistant cell line to th~ lc50 for the sensi-

20 ble ~ell line) as hiqh as 101.2 and 29.0 respectivelly 

was.found, showing that this subline did have an aqui­

red re sist.ance to rn;i toxan tx-one and ametan tr one. on t:he 

other hand, when represent.ative compounds of this in­

vention were teste~ in the same resistant subline no 

25 cross resistance with f!tltoxantrone and amet.ahtrone cc-

.cured, as can be observed for compounds lOa, ll£, !_Ob, 

lOe and lOd described in the examples 4, 22, S, 8 and 7 

of the experimental section, respectively. These com­

pound~ in generaL showed on this resist.ant subllne the 

30 same Ic50 sho•·m by ametantrone on the sensible Lovo 

cel1. line-. Compound ill• ·in partir;:ular, was more active 
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than mito~antrone in the Lovo/DX cell line. 

'l'hese "in vit.ro 11 data suggest that. representative 

compounds of this invention ma.y be useful in order t.o 

overcome the multid~ug resistance mediated meahanism· of 

5 tumor resistance. 

The ''in vitro" cyto·toxic evaluation was also per­

formed on L 1210 mu.rine leukemia cells using the· above 

mentioned cells maintained in suspension cultu.t"es 

(McCoy's SA medium suppleMent.cad wit::.h 10'1. horse serum, 

.10 glu~atni ne, penicillin and streptomycin) grown in an hu­

~idified environment of 10% carbon di~xide and 90% air 

at 37•c. The compounds were.dissolved i~ dimethylsulfo­

xlde C DHSO) and added to the· suspended cells in a.ppr:o­

priate concentrations. After 72 hours of ·continuous ex-

15 posure, the cell concentration was ·counted using a 

Coulter Counter and qrow·t:.h inhibition calculated using 

the formula: 

~ growth inhibition ·~ 1 

ted/cell number bMSO alone) x 100. 

[cell number t~ea-

20 - The tc 50 was calculated from l:he growth. inhibition 

data and they are report:e.d in . table VI I in comparison 

to the prior a~t compound 5a (see table I for structure 

of Sa). --
studies of the bioloqical activity "in vivo" 

2S of represenl:.al:ive contpounds of t:he invention were per­

formed using the P 388 and L 1210 murlne leukemia mo­

dels. 

P 388 murine leukemia cells were intraperitoneally 
• 

. , ( ip) or intra venously (iv) ihj ect.ed in· CD2F'l mice. 'l're-

30 atmeMt ~as ini~iated approximately 24 hours after tumor 

transplan.tat.ion and dosages of the drug · were admi-
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nistered ip (P38~ ip/ip) or iv (P388 iv/iv) aeaoid!n9 

to preestablished pro~oeols, usually· at .3-day (P388 

iv/iv) or 4-day (P388 !p/ip) intervals. The studie• 

· · were done over a 60-day period and the dat.e of death 

5 for each animal was reeorded. The % T/C was determined 

using the mean survival time (MS'l') for each qroup ac­

cordin9 to the f~rmula 

i ~IC~ ((MST treated)/(MST conlrol)J x 100 

For example two representat:.ive compounds of this 

10 invention, hamely 6,9-bisf (2-(amino)ethyl)amino)benzo-

15 

[g)isoquinoline-5,10-d!one lOi as the dimaleate salt 

Cill maleate) described in e~ample li and 6, 9-big ( l (2~ 

. dirne thylarnino)ethyl )amino) benzo( g J i.soquinolin~-5 1 10-

dio.ne lOa described in example 4 showed an acti-vit.y su-. 
perior to that of mi toxant.tone I the p 389 iv/iv .J.n mo-· 

del. Compound lOi of the pres en.~ invention. both as the 

hyclro~hlor !de (!Q!.HCl) and the dimalea.te' salt 

(!J!!.maleat.e) described in example 12, "Was superior to 

rnitoxantron.e also in the P 388 ip/.ip rnodel. Mol"eover 

20 lhe above xepresentalive compounds of the inv~ntion 

showed antileukem!c activity over a wide J:"ange of well 

t9lerated dosa9es and in pa~ticular lhey were active at 

dosages which were. lower than the maximum t.olerated 

dose, providing indication for a more favourable ·thera-

25 peutic index in comparison· to mitoxantrone. The results 

are shown in table VIII and ~able IX. 

,, 

30 

The antitumor activity of ·representative compounds 

of this invention ~as evalua~ed also in the ~ 1210 mu­

rine leukemia model. 

L 1210 leukemia celle were int~aperitoneally (ip) 

injec~ed in CDFl mice and treatment was initiated ~p-
-------
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proximately 24 hours after tumor ~~ansplantation. Dosa­

ges of -the drm3s were administered ip according to 

p:ceestablished protocols, usually at .f ... day int.ervals. 

'!'he studies were.done ovel= a 60-da.y period and the dat.e 

5 of death for each animal was reeordeC!.. The " T/C was 

determined using the mean survival time (MST) for each 

group according to the formula 

10 

% T/C = {(MST trealed)/(MST ~ontrol)) x 100 

The results a:re shown in table X and XI 

From table X t.he surprisingly superior antileuke-

rnic activity of representative compounds of the in"Ven­

tion (namely comppund !Jl.! of exaltlp!e 4., compound· lOi. 

JJCl of example 12 a.n·d 6 1 9-bls ( (2-(2-hydroxyethylamino)­

ethyl )amino)ben20(9Jiso~uinoline-5 ,l0-dione 101 prepa-
. -

15 red in example 17 (dirnaleate salt)) in comparison t:.o 

the pr iot" al"I:. compound E_! .is evident. 

From ~able Xl a clearly favourable oomparison 

again emeri:ies between the excellent: ant:.ileukemic acti-

vity of compound lOi HCl of the invention and mi-

20 · toxan trone. 

Activity agains~ solid tumors of the compounds of 

the invention was del'l1ons trated us in9 the mur iue Lewis 

Lung ca~cinoma and the human rngmmary carcinoma HX-1 mo­

dels'~ These tumor models are en~losed in the panel of 

2S eight transplanted tumors used by the U.S.-NCl as 

screen p•nel for selection· of alinioally useful an~!tu­

mor agents (R.K.Y. iee Cheng and c.c. Cheng, nsereenin9 

and evaluaf:.ion of anf:.icancer agents'', Meth.· and Find. 

E.xpl. Clin. Pharmacol., (1988), 10{2), 67-lOlJ. 1\s an 

30 example, table XII shows activity dat.a against these 

two solid tumors of Ohe representati~e compound of this 
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invention, 6, 9-bis ( ( ( 2-amino) et:.hyl J amino) benzo( g ·) iso­

quinoline-5, 10-.dione dimaleate ClOi. maleate; example 

12). 

Since· J:epresent:ative compounds of this invention 

s show good results against "in vivon models of murine P 

388 and L 1210 le_':fkemias, murine Lewis Lung carcinoma 

and human mammary carcinoma. MX-1, whioh as noted above 

are predictive of 9ood results in humans, the compounds 

disclosed herein are expected t.o be operative against 

10 human leukemias and solid tumors. 

The compounds of the present invention rnay there­

fore be used as active ingredients of therapeutic 

compositions to induce r~gr~~sion and/or palliation of 

cancers !n mammals when administered in arnouhts ranqinq 

15 from about 1 mg to about 0. 4 q per kilogi:am of body · 

weight. A p~ef~rred dosage regi!'f'en wc:iuld be . ftom about 

l mg to about. SO mg per kilogram of body wei9ht per 

day. Unit dosages may ~e employed so that from about 70 

m9 to about 3.5 q of the active compound for a subjecl 

20 of about 70 kg of body weight are administered in a 24-

hour period. The dosage may be adjusted to be compati­

ble t.o other trea·bnent regimens, such a.s radlation the­

J:"apy. 

The pharmaceutical composition may be in the form 

25 of tablets, capsules, gel capsules, ·suppositories, 

lyophilized powders and solutions for intravenous admi­

nistration. 

The invention is illu~trated by the followinq·non­

. · · l.imitinq examples, and variations which are readily ap-

30 parent to tho~e skilled in th~ art. The pertinent for-

~~~~--'-~~u~l~a~e=---~a::....:re illust~e~ed in lhe tables l, lII, lV •nd V. 
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TABLE TV 

1oa. RC' R1 = cn3 

b, R = R1 Ill' CH1CH3 
c, R = Ri = CH(CH3)2 

21 

d, R = R1 == ~CH2Clf1CH2CH1· 

e, R =Rt t: ·CH2CH20CH2CHr 

f, R::.. R1 = -CH2CH2-

g, R """H , Rt ce C02tBu 

h, R = Clf3 , R1 = C01tBu 

i, R = R1 ~ H 

j, Jl =If I Ri Id COCH3 

Jc:, R ~ 11 , R 1 -= en, 
I, R =II I Ri ,_ CH2CH20H 

m, R,. H , Ri - CU1CH20Cll3 

n, R c IJ ~ R 1 = CH2CH3 

o, R 11'11 JI IR, •.Clf2CH:zCH3 

p, R = H ; R1 = CH(CH3)2 

THIS SHEET HAS BEEN 
REPLACED 



TADLEV 

!la, RsH 

b, R r: S02CH3 

c, R t:: CIJ1CH20H 

Ila, n 1!11 3, R,.., Rt= H 
b, n :=: 4, R =- R1 .,. H 
c, n ,.., 3, R i.: R1 = CHJ 

22 
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P!~idine-~,4-dicarboxyiic acid anhydride (7t 
A mixture of· pyridlne-3, 4-dicarboxylic acid ( 15. O 

g, 0.09 mol) and acetic anhydride' (30 ml) was refluxed 

S for 2 hours. The excess acetic anhyd~!de waa removed by 

distillation and ~he anhydride was collected and puri­

fied by sublimation U2J•c at 3 nun Uq) to yield 1 a• a 

white solid (10.l g, 76%), .m.p. 74-7G•c. 1
H NMR (Ct>Cl 3 ) 

9.39 (s, lH), 9.24 (d, lH), 7~94 (d> lH). 

10 ~xample z. 
4-(2''""5'-Difluorobenzoyl)nicoti~ic acAd (8a) and .3-(2'-

51-dif}uorobenzoyl)isoniootinio aci~ (Bb) 

A mixture of 1 ( 5. O g, 0. 033 nml) and . aluminum 

chloride (17.5 9, 0.131 mol) in. 1,4-difluorobenzene was 

15 h~ated in an oil bath at llo•c for 22 hours. The excess 
. . 

of 1,. 4-dif luorobenzene was recovered by distillation. 

The residue was cooled in an ice bath and quenched with 

ice water (75 ml) and cone. hyd~ochloric acid (6.3 ml). 

The precipitated solid wa~ filtered and_ dried to yield 

20 a white powder (7.7 9, 87%) .. Th.is material couid be 

c~ystallized from acetonltrile and water' m.p. 214-

211•c; 1 11 NHR (OMSO-d5_), 9.15 (s), 8.90 (d), 8.80 (d), 

7.90 (d}, 7.S (m)t 7.4 (m). Anal .. Cc'.1t!d for c13H7F 2No3 1 

c, 59.32; :a, 2.69; N, 5 .. 32. round' c, 59.0Ji H, 2.SS• 

25 N, S.lB • 

.Example 3 

!,9-~!.!~£!.0~e~zo(g]isoquinoline-5,10-dione (9) 

The ket:~ acid mixture of !!_!! and Bb (3.0 9t 0.011 

~ol) in fumin9 sulfuric acid (1.S ml, 30% so3 ) was hea-

30 ted in ·an oil ~ath at 13S-14o•c for 3 hours. After coo­

ling t:o r_oom temperature, the mixture was poured into 

Thi 

. J i1iti1iiiir 
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ice (200 ml) and neu~ralized wi~h sodium bicarbonate. 

E~t.ract:.ion with 1ne~hylene· chloride gave ! as a yellow 

solid (2.o 9, 12i)1 m.p. l99-2oo·c, iH NM.R .<coc1 3 ) 9 . .-s~ 
(s, lH), 9.12 (d, lH), 8.03 (d, Ht), 7.57 (m, 2H). 

5 Anal. Calcd. for c1~H5r2No2 r c, 63.&7f H, 2.041 N, 

5.71. Poundt C• 63.B6t H, 1.65; N, S.39. 

10 

Example_! 

6,9-~i~((2-(d1methylamin9Jethyl]a~ino)be~zo(9Jis9gt!ino­

line-S,lO-dione (lOa) 

A mixture of 6,9-difluorobenzolgJisoquinoline-

S,lO-dione, ! (20 mg, 0.08 mmol) and N,N-dimethylethy­

lenediamine ( 0, 8 mmol, 0. 8 ml of a 1 M solution in py­

ridine) was !lth:red at room t:.emperature for 4 B houra. 

Most of the pyr !dine was all owed l:o tavapora te, e the.t" 

15 was added, and the· product !Q.! retnoved by i il tr a ti on 

(24 1119• 791,), 111.p. 167-168"CJ 
1 H NMR (CDC1 3 ) 11.06. (br 

t, lH), 10.97 (br t, lH)i 9.GJ (s, lH), 8.92 (d, lH), 

8.13 (d, Ht), 7.32· (m, 2H), 3 .. 54 (q, 4H), 2.1 (t, Ot), 

20 

25 

2.38 (s, l2H); mass spectrum rn/z (x-elative intensity) 

381 (2.0, M+); 59 (5~4), 59 (100)1 u.v. ~ max (2-

methoxyethanol) 580 (sh, 6200)' 614 (10,600), 661 

(12,700). Anal. Ca.led. for C21H27NS02t c, 66.12J H, 

7.13; N. 18.36. Foundt C1 66.22: ff, 7.10. N, 18.20. 

~xample s· 
6,9-Bis{[2-(die~h~!~.i.n2lethyl)amino)benzo[9Jiaom!J..~.2.~ 

line-5,lO-dione (lOb) 

1\ solution of N,N-diethylethylenediamine (684 mg, 

S.9 mrool} in pyridine (2 ml) was adde.d t:o ! _(202 rng, 

.. 0. 82 rrunol) in pyridine. ( 2 ml). 'l'he purple mixture was 

JO stir.red at roo.11 temperature .fo~ · 48 hours (TLC ~nalysis 

at this point sho~ed one blue compohenti eillea gel, 5~ 

I 

r 
I 
f 

•. , .. 



s 

..-------~- ....... -------··-·-: 
THIS SHEET HAS BEEN i 

25 REPLACED 1 

MeOH/CHC1 3 >'. The excess base. and pyridine were removed 

by evaporation with a slow stream of nitrogen gas~ The 

c~ude material was then placed unde~ vacuum overnight. 
I 

Upon addition of ice-water to the residue ~he solid was 

collected by filtration and dried f3JO mq, 84%)' m.p. 

142-144'C. 1 H NMR (CDC1 3 ) 11.10 (t, 111), 11.00 (t, lR), 

9 • 6 0 ( s , . 1 H ) , 8 • 9 2 ( d 1 Ut) , 8 • 1 O ( d , lH ) , 7 • 2 5 ( m 1 3 H ) , 

·3.so (m, lH), 2.82 (m,· lH),- 2.35 (m .. 3H), 1.10 (m, 

12H). Anal. Calcd. foi: c25 H35N5o
2

: C, 68 .. 62; H, 16.00: 

10 N, 7 .. Jl. Foundt C 1 G7.95J H, 16.0S; N, 7.28. 

:Example 6 

6,.9-Bisf l2-[di(sec-eroeyl}aminoJethyl]aJ.ll.i:1!9)benzo[gJ:. 

isoguinoline-5,lO-dione (lOc) 

N,N-diisopropylethyletiediamine (588 mg, tf.1 mmol) 

15 was added to compound ! (100 mq, 0.41 nunol) in methanol 

( 1 ml) and water (1 ml). The mixture was allowed to 

stir at room"temper~~ure for ea hand then poured into 

ice water. The blue precipitate was recovered by f il­

tration. The solid was purified by column chromato-

:20 graphy over silica gel. The initial eluant was chloro­

form followed by _21" and 201. methanol in chloroform. 

Concent~ation of the latter eluants led to 163 mg (81%) 

of product lOc. rnp 134.-136'CJ 1H NMR (coc1 3 Jt 10.95-. 

11.20 cm, 210, 9.&l (s.·.uo, 8.92 (d, lH), 8.13 (d, 

25 lH), 7.33 (m, 2H), 3.45 (2q, 4H), 3.10 (h, 4H), 2.82 

(t, 4H), 1.08 (d, 24R), Anal. calcd. for c29H43N5o 2 s c, 

10.55; H, 9.7BJ N, l-Ll9. Found: C, 69.23; H, 8.·7lf N, 

lJ. 43 .. 

, !.".l'Y!'-e.1 e 7 
JO 6 9~Bis ( t 2-( 1' .. pyrrolidino l ethyl J amino I benzo [ g Ji.sogui-,___ . . 

~oline-5,10-dione (lOJ!l 
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A solution of 1-(2-aminoethyl)pfrrol!dine (690 mqt 

6.0 mmol) in pyi-idine (2 rnl) was added to 9 (202 mg, . -
o.e2 nun.cl) in pyridine (2 ml). The mix~ure was stirred 

at room t:emperature for 49 hours. The exces1 base and 

5 pyridine were removed us!n9 a slow strearn of 11itro9en. 

The residue wa9 placed under vacuum overnight. Cold wa­

ter waa added to t:he residue. and a tacky solid separa­

ted. The product was extracted with chloroform (3 x 35 

ml), t·he extracts dried over sodium sulfate and t.he 

10 chloroform :temoV'ed by ro~ary evaporation t.o yield the 

15 

title compound (260 m9, 73%) J TLC, silica gel, 5~ 

MeOH/CHC13 , one blue spot:r m.p. 141-142"'C. lu NMR 

(CDC1
3

) 11.15 (t, lH), ll.00 ( I:; I lH), 9.65 .( 5 I lH) I 

B.90 (d, lH), e.os ( d, lff)' 7.35 (h1 I 2tl) ' J.65 (m, 4 R) I 

2.90 (m, 4H), 2.10 (m, 8H) t I.BS (tn. ea). Anal. Calcd. 

for C25"31Ns02= Ct 69.261 H, 7.21: N, 16.15. Foundt C, 

69.n2; H, 7.25; N, 16.00. 

Maleate salt. Under a nitrogen atmosphere a solu­

tion of maleic acid (271 mg; 2.34 mmol) in ethanol (S 

20 ml) was added to a stirred suspension of compound !CL':! 
(450 mg: J.O~ mrnol) in ethanol (20 ml). After sti~r!n9 

for two hours diethyl ether ( 25 ml) was slowly added 

and the precipitate was filtered and dried under vacuum 

at 40 •c to qive the hy9roscopic dimaleat:.e salt of lOd 

2s· (SBO m9}, m.p. 1~4-16& 0 c. 

Anal. Calcd. for· c33 H39N5 o10 • H2o: ~' S7~96; ft, 

6.04J N, 10.24. Foundt c, 57.BS, H, 5.99r N 1o.~4 . 

. ~X_!ll!!ele 8 

~. 9 ... eis{ l 2-(4 '-morph_oi!no) ethyl ]?-mino) benzo(g] isoguino-

30 liqe-5, 10-dioJ].e · (lOe) 

'A solution of 4-(2-aminoethyl)morpholine (220 mg~ 
·---
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l,;7 rnrnol> in pyridine (2 ml) was added to ! (10.2 mq, 

0.42 mmol) in pyridine (1 ml). The purple mixture was 

stir.red at room tempe.tat::ure fo-r 120. hours. The. excess 
I 

amine and pyridine were evaporated using a slow n!tro-

S ge~ stream and the residue placed under vacuum overni­

ght. The mixture was taken up into chloroform and then 

filtered. kemoval of the chloroform left a blue solid 

10 

which on TLC (silica qel• 25~ HeOH/75% C»cI 3/£ew dr:ops 

of aq. ammonium hydroxide) showed one blue spot (140 

rn9, 72%J, 1H NMR (COC13 ) 11.015 ( rn' lit), 10.90 (tn, lH), 

9.62 ( d, lH), B.90 ( d, 111), 8.10 (d, lH), 7 .. 25 (m, 2M) I 

J.80 {m, 8H), 3.55 (m, 4H), 2.75 ft, 4H), 2.50 (rn, 811). 

Anal. calcd. for c25e31N5o4 t .c, 64.22; H, 6.68J N, 

11.98 •. Found! c, 63.9St 11, 6.78r N, 11.89. 

15 EKamJ?_le )! 

~i9-Bis([2-(l':..a.ziridino)ethyl)ami~glbenzo(gJiso3uino­

line-S,lO~dlone (10!1 

The· procedure of example 4 was repeated reacting 

compound ! with N-(2•aminoethyl)aziridine and the resi-

20 due obtained after eVaporat:.ion of pyridine was purified 

by sili~a gel column chromatography. 

25 

30 

A major blue· band eluted with 10%. CH3orr in cHcl 3 
was collected. CryGtalllzat:.lon from a mixtm:e of rne t.hy-

lene chloride and liqroine yielded a dark blue solid, 

m. P. 100-lOJ•C; l" NM.R 
I 

(COClJ) 11. 23 (br, llf), 11.lS 

(br, lH), 9.73 cs, lH) I B.91 (d, lH), 8.12 (d, lH) , 

7.40 (d, 111) ' 1.38 (d, lH), J.69 (q, 4H), 2.60 ( t, 4rt) , 

1.85 (m, itH), 1.24 (m, 4U); mass speob:um rn/z .(relative 
. + 

. intensity) 377 (loo, M ), 278 (72.7), 

Calcd. for c
21

H23 N5o 2 : c, 66.821 rt, 

.Found: c, 66.50; .H,-6.00; N, lB.20. 

56 (12.6). Ana.l • 

6.14; N, 18.55. 

This Sheet Has Been Replaced· 

· 1111111111111111111111111 
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EXi\!IP le .~ 0 

§,9-Bisf (2-(N-(t-bu~9xycarbonyl)amino)ethyl)atnino)ben­
zo[9J i soCJ!=!inoline-5, 10-dione ( loso 

A solution of! (0.10 9, 0.41 nunol)' and N-(t-bu-

. 5 t·oxycarbonyl)ethylenediamine (synth. Corn.m., (1990), 20, 

2559r 0.65 g, 4.10 mmol) in pyridine (4.0 ml) was stir­

red at room tempe~ature for 24 hours. Addition of water 

(20 ml) led to !Qg which was filtered, washed with wa­

ter and dried (0.17· q, 80%), m.p. 213-2l&•c. Crystalli-

10 zation from a c«Cl 3 : cc14 mixture gave a da~k blue so­

l i d m • p • 21 S - 21 ~ • c J 
1 

ff N MR ( c oc 1 J l 11 , o 7 ( b r , 1" ) 
1 

10.96 (b~, lH), 9.49 (at llt)• 8.90 (d, lll), 7.99 (d, 

15 

lH), 7.32 ( 5 I 2M), 5.JO (br, it:l),. J.58 (m, 4H_) 1 :L47 

( m, HU I 1.56 (SI 1811); mass spectrum m/z (rBlati'7e in-

tsnslty) 525 (100, M+) 3.39 (51.9), 57 .(87.1), A.nal. 

Ca led. for C27H35N50&i c, 61~701 H, 6.73; N, lJ.32. 

Found: c, _Gl.18; H, 6 ."29 f N·, 12.89. 

E.xample 1! 
~t9-Bis((2-JN-t-butoX)!£,i!rbony1-N-methylaJt!ino)etl_l~~]ami-

. 0 

20 ~~}benzo[g}isoquinoline-5,lO-dion~ (lOh) 

6,9-difluorobenzol9lieoquinoline-5,lO-dione · (0.29 

9, 1.18 mmol) was added to a stirred solution of N-(t­

butoxycarbonyl )-~-methylethylenediamine .(0.824 q, 4.73 

mmol) .(J. Med. Chem. 1990, ll• 97) in dry pyridine (S 

25 ml). The reaction mixture ~as stirred in a nit~ogen at­

mosphe·re for 24 hours at x-oom temperature. and then for 

fUXther 8 hours at So•c. The SblVent was removed Under 

reduced pressu~e and the blue residua obtained was 

taken up with cn2c1 2 (SO 'ml) 1 washed with. a. 5% NaHco3 

30 solution [ 2 x 30 ml) llnd W'ith watex- ( 30 .ml). The combi­

ned organio phases were dried over.Na2 so4 and ~he sol-
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vent evaporated under reduced pressure. 

The blue residue was purified by column chromato­

graphy (silica qel 23.0-4 00 me sh~ 50 "J t el}'Emt CH
2
c1

2
_: 

J\cOEt: MeOH 9.1:St2) yielding .fOO mg (61'9) of blue cry-

5 stals, rn.p. 161.5 162.S'C aft.er recrystallif!at:.ion 

from CR2c12 : hexane. 
1 H NMR (CDC1 3 J 1.49 (s, l8tl); 2 .. 94 (s, EiH).J 3-45-J.75 

(m, BH); 1.2S-1.55 (m, 21t); 8 .. 12 (d, lH); B.95 (d, lH): 

9.62 (s, lH)f 10.95-11.23 (m, 2H, exchangeable with 

10 020). 

!~C!M..2!! 12 

GL9~~isf (2-{amino)ethylJaminoJbenzgjgJisogUinoline..:::, 

~,10-dione (!Oi) 

From difluoride 9: Under a nltroqen atmosphere l,2-dia-

lS minoethane (8.72 ml; 130.5 rnmol) was added to a stirred 

solution of compound 9 (4.00 9, 16.3 mmol). in pyridine 

(BO ml). A slightly exotermic reaction ensued that wae 

moderated by cooling in a w~ter bath at 2o•c. The reac­

tion mixture was stirred 'at room temperature ·for 34 

20 hours, then it was cooled f:.o -s·c for 30 minutes, the 

solid was separated by suction under a nitrogen flow 

and dried overnight under vacuum at 3o•c. Th~ crude ma­

terial obtained (6.07 9) was reorys~alli~ed by dissolu­

tion in methanol · {20 ml) at 4o•c and reprecipitation 

25 . with methylene ohloride (100 rol) and n-hexane (300 ml) 

to give 5.12 9 of !Oi as a blue solid • 

. lH NMR (COC1
3
): 11.10-~l.30 (2m, 2H), 

8.93 (d, lffJ), 8.13 · (d, lH), 7.35 (m, 

4H), 3.10 Ctt 4H). 

9.53 (s, 111), 

2R) 1 .3.55 (q, 

30 HPLC Llchrosphr:r 100 RP18, S µm: eluent1 sodium hepta­

nesulfonate 2 9/l in H201 cH3CNt dioxane 75120:5, pH 3 
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with H3Po4 ;A ... 245 nm; flow l rnl/mint RT = a.so .minu­

tes .. 
I 

Maleate salt: Under a nlt~ogen atmosphe~e thg free 

base 10! (3.50 gr 10.8 mmol) was dimsolved'in a mixture 

5 of ethanol (170 ml) and methanol (30 mlJ by heating at 

so•c for 10 minutes, then a .solution of maleio acid 

(2.87 g, 24.7 mrnol) in ethanol (30 ml) was added~ After 

heating for five more minutes at so•c t.he mixture was 

allowed t:o cool to room l:ernperat.ure and t.hen left at 

10 4°C for 2 hours. The precipitate was separa~ed by suc­

tion under a nitro9en flow and dried 't 4o•c under va­

cuum to 9ive 5&75 q of the crude dimaleate • 

. To a stirred suspension of this crude material 

( 5. 71 g) in water ( 90 ml) al: so·c et:.hanol ,.,.as added 

15 dropwise until a cornpie·te solution wae obtained (about 

300 ml), then more ethanol was added (400 ml) and the 

mixture was allowed to cool to room temperature. Afte~ 

12 hours the precipitate wa~ separated by suctipn, wa~ 

shed with ethanol (15 ml) and diethyl ether (10 ml) and 

20 then dried under vacuum at Jo•c for S hours t:o . give 

4. 22 g of the dimaleate salt of lOi J· m. p. 176-118 •c 

shrinking, it does not melt up to 245"C; Anal. Calcd. 

for c11''19N502.2C4H404.1.S H20•· c, 51.37s H, 5.17: N, 

ll.9B. Founds c, 51.31; H 4.99i.N 11.93. 

25 1H NMR (DMso~d6) 10.92 {bl", lHJ, 10.87 (br, lH), 9.45 

(s, lit), 9.01 (m, HO, B.OB (m, lH), 7.59- (s, 2lt), 6.03 

( s , 4 H) , 3 .. 7 6 ( br • 4 H) , 3 • 0 8 ( m, 4 H) • U. V. , 1 • 5 2 8. mg in 

· 'lrlater (50 ml), nm (E 1%)t 6.fl (27.l), 597 (245), 313 

(9B) I 273 (257), 246 (479). 

30 !!!drochloride Lalt_;_ 

a) From amine lOi: ttydi;ogen chloride 9as. was bubbled 
--------··--
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through a solution of· ~he crude amine in chloroform un­

til the solution was no longer blue. The. solid ~as fil~ 

tered and d~ied to yield a dark blue hygroscopic solid . 
(0.174 9, 26%) I m.p. 209-212.·c; 1H NMR {DMSO-d6) 10.91 

5 (br, 2H), 9.44 (s,· lH), 9.01 (d, 111), 8.23 (br, 4H), 

8.09 (d, lfl), 7.74 (s, 2H),, 3 .. 84 (~, 4tt), 3.02 (rn, 4H). 

Anal. ·Calcd. for c17H19N5o2 .2ncl.4R2o, c, 44.94f n, 

6 , 4 3; N, 15. 41. Found: C, 4 4 • S 2 p If, 5. 2 9 J N 14 .. 53. The 

free amine could be regenerated by adding solid potas-

10 sium carbonate to the NMR sample. A 1n NMR analysis in~ 

dicaled the presence of the free amine.· 

b) .From deprotection of t-g~c. An~J,ogue J...Q.g: Hydrog~n 

chloride gas was ·bubbled t.hrough a solution 'of !.Qsr. 

(O.lGO g, 0.30 mntol) in dry ohlorofotln (10 ml) Lor JO 

15 minutes. A dark blue solid was filtered and dried 

(0.-115 9, 951.); m.p. 213-2ls•c whose structure was con­

f inned as the hydrochloride salt of lOi by 1 11 NH.R 

analysis •. 

Ex_ample !l 
20 6, 9-Bis f [ 2-( acetylamino) e~h~-l,la'1!i1!2.J ~nz2J..!l) isogll!_n_ol!-: 

ne-S,lO~diC?!!~ JlOj) 

The procedure of Example 12 us. ln9 compound ! and 

1 1 2-diaminoethane, was repe~te~ and the arude reaction 

mixture was applied to a silica gel column. .Acetic 

25 anhydX"ide (30 ml) was added t:.o the column and it: was 

allowed to stand for 15 minu-tes. A major blue fraction 

!Oj_ eluted with 1!4 cu3oH:CHc1 3 which was erystallized 

from a CHc13 1cH3on mbcture to yield a blue sol;.d (0.240 

30 

.9, 351} m.p. 15S-156•c, 1a NMR (DMSO~d6) 11.12 (t, lH), 

11.02 (·t, l.ff), 9 •• 42 (s, .lH), 8.!)S (d, lH), 8.15 (br 1 

2JJ), B.03 (d, lH), 7.62 (s, 2tl), 3.51 (m, BH), 1.83 (s, 

I· 

. . 
' 

l 
! 
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611)1 mass speot:.rum m/z (relative intensity) 409 (2.5, 

M+), 331 (6.4), 86 (100) .. Anal. ca.led. for c 12H23N5o4 : 

C, 61.60; H, 5.67f N, 17.10. Fotmdi C, 61,37; H, 5 .. 42; 

N, 16.89. 

5 J3X!5>le 14 

6,9-Bis{[2-(mathylami9o)ethYl]aminolbenzolgjisoqUin~~~ 

ne-~10-dione trihydrochloride (lOk) 

Ethanolio HCl (6.7 N, 2.0 ml) was added ~o a solu-

ti on of 6,9~bie((2-(N-t-butoxycarbonyl-N-methylami-

10 no)ethyl]aminoJbenzo[g)isoquinoline-5,lO-dione (!Qh) 

(44_0 m9, p.795 mrnol) in CHC13 (-40 ml). The reaction 

mixl:.ure was stirred at room temperature in a. ni t.rogen 

ai::mosphe re for 24 hours, t.hen the dark green cry~tals 
. . 

formed were collected by filtration, washed with ·abso-

15 lute ethanol and dried at code in vacuo to give 945 mq 

(94~ yield) of pui:-e p~oduct, m£p. 188 11 C dee. (DSC eva­

luation). 

Elemental Analysis cal ed. for c 19n 26cl 3N5o 2 .. 2H2ot 

C , 4 6 • 51 ; ft , 6 • O 3 t N , 14 • 14 ; C 1 2 3 • 6 0 • Found: C , " 5 • 7 5 J 

20 H 6.06; N, 14.04, Cl 21.32. HPLC (Lichrosper 100 RPlB, 

·5 pm; Eluent K2HP04 25 mM, n-c7n15so3Na 2 mg/ml in n2o: 

cn 3cN: dioxan~ 80t15:S• pH 2.7 with HClo4 ; A 275 nm, 

flow l ml/min., RT 20.11 minutes. 

u.v., 1.07 mq in 20.0 ml of wat.e.x-t nm· (E 13) = 641 

2S (290); 597 (267); 313 (l06)s 213 (278); 2f7 (486). 

1u NM.R co
2
o) 2·.75 (s, 6R), J.30-3.45 (m, 4H), 3.80-3.95 

(m, 4H), 7.38 (a, 2H); 8.17 (d, 110, 8.85 (d, lH), 9.27 

(s 1 lH). 

·Example .J..5 

30 6,9-Bis{(2~hydroxyel'..hyl)a.mino]benzo[g)isoquino~ine-

S,lo~dione (lla) 

/ 
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Difluoride 9 (1.0 g, 4.1 mmolJ and 2-aminoethanol 

(2.S g, 40.8 mmol) in pyridine (7 ml) \fere stirred at: . 
room temperature for 18 hours. The mixtu~e was poured 

into water (50 tnl) _and the. pJ:oduct lla was filt.ered and 

5 dried (l.26 g, 94~), m .. p .. 236-239°C. Recrystallizat:.f.on 

f.t:o.rn rnet:.hanol yielded dark blue needles m.p. 2 37-239 •c; 
1

H NM.fl (0MSO-d6 ) 11.28 (t, lH), 11.19 (t, lH), 9.4.3 (s, 

lH), 8.94 (d, lH), 8,0J (d, lff), 7.56 (s, 2H); 5.01 (t, 

2H), 3.69 (m, 4H)t J .. 54 (rn, 4H) • .Anal. Calod. for 

10 c17 tt17N3o.t: C, 62.38; H, 5.25; N, 12.83. Found: C, 

&2.21: a, s.12 7 ~. 12.so. 
Example 16 

!_,j-S!s((2-methanesulfonylo~.Y_e~1yl)amino]benzoJ3li~g­

quinoline·~s, 10 .. dione (llbJ. 

15 A solution of !!! (0.30 9, 0.92 mmol) in dry pyri-

dine ( 4 ·ml) was stirred at room temperat:.ui:e under ni­

trogen for 10 minut.es. Methanesulfonyl chloride (0. 24 

9, 2.07 mmol) was added and tha mi"t.ure s;tirred for 20 

mi nut es. The mixture' ·was quenched into ice-water ( 20 . 

20 ml) and the solid was filtered. crystallization from a 

ch!oroform-l!g~oine mixture gave a blue solid (0.294 q, 

66%); m.p. llti-llS•c; 1 H NMR (CDCl3) 10.98 (hr, 2H), 

9.59 (s, Ht), 8.97 (d, lH)* 8.09 (d, ·114), 7.38 (d, lH), 

7.34 (d, lH), 4.50 (t, 4H), 3.83 (q, 4Jl), 3.09 (s, GH). 

25 Anal. calcd. for c19n21N3o8s2 t· c, .of7.20r H, 4.39; N, 

8.69. Foundi c, 46.80• Jt, 4 .. 31; N, 8.48. 

~xa.JnPl~ 17 
6,9-BisU2 [(2-h~droxiethyl)a~ino)ethyl]~mino)benzol9.]~ 

isoquinoline-5,lO-dlone (101) . 

30 a) From rn~sylate Jllb) 

A solution of (11'.b) (0.40 9, 0.83 mmol) and 2~ 
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(trimethylsilyloxy)ethylamlne (2.21 ~, 16.5 mmol) in 

py~idine (5.0 ml) waa stirred a~ room temperature under 

a nitrogen atmosphere for 48 hours: The pyridine was 

removed under a nitrogen flow and the residue was taken 

S up in Methylene chloride. This solution was washed with 

saturated sodium bicarbonate and dried over sodium sul­

fate. Removal of t.he solvent left a blue oil which "1B.S 

dried under vacuum overnight. Chromatography on a .si­

lica gel column ~esulted in ·a cleavage of the Si-O bond 

10 

15 

to yield 101. 'l'his product was eluted with a 1:5:5 

Et3N1CH30RtCHCl3 mixture. Concentration gave 101 2lB an 

oilf lH NMR (CDC1 3 ) 11.19 (br, 111), 11.06 (br, ltl), 

9 .. 46 f s, lH), 8.83 (d, lfl) I 7.98 ( d, 1H), 6.98 (s, 2H) • 

3.82 (m, 4H) t 3.52 (m • 4H), 3.07 (m, 0{). 2.96 (m, 41t) ; 

u.v. _(2-methoxyethanol)r 570 (sh, C. ... 7200), 612 ( t_ ... 

13,200), 658 ( £. ... 14 ,000). 

b) .From difl\loride (9) 

Under a nitrogen atmosphere 2-( (2-hydroxyethyl}­

amino]"et:.hylamine, (6 .. 19 l\'\l; 61.2 tm\oll was added to a 

20 stix:red suspension of cornpound !. (l.00 9; LOB mmol) in 

pyridine (30 ml) at o•c. 
After one hour the reaction mixture was allowed to 

reach room temperature and left at this temperature for 

three h~ura. ·The.reaction m!~~ure was applied to a si-

25 lica 9el (100 9) column chromalogra.phy and el_uted first 

with cnc1
3

: C'd.lOH 9<hl0, then with CHC1 3 tcH30M 8Sr1·5 

and finally 1Aith CITC1
3

icit 30H:NR 40H 85tl.S!l. 'l'he frac­

tions containln9 the product were pooled, the solvents 

were removed and the residue was subjected to"a second 

JO purification ~y 

graphy, el utinq 

silica 

with 

9el (95 g) column chromato­

CHC13 icn
3
olhNH40H . cone. from 
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9S: 5 rO to 801 2(fs2. A final purification over grade I 

baaio alUJ11ina ( 25 9) elut;ing with CH2c12 1 'EtOH 9 Gt 4 

9ave a rssidue of !OO mg ~hat was d~ystallized from a 
• I 

mixture of ethanol· (0.5 ml) and methylene chloride (10 

5 ml) ~o 9i~e 101 (142 mg). - . 

Maleate saltt 'l'he free amine 101 (138 mq; 0.334 mmol) 

was dissolved in ethanol (6 ml) under a nitrogen atmo­

sphere and a solution of maleic acid (87 mqJ 0.75 mmol) 

in ethanol ( 3 ml) was added at room t:emperatu:re •. After 

10 cooling for 3 hours at 4 •c the blue crystals obtained 

were separated by suction under a nit~o9en flow, washed 

with ethanol (1 ml) and diethyl ether (2 ml) and dried 

under vacuum at 4o•c to give the dimalea~e galt of 101 

(160 1119), m.p. 132-lJJ•c: 1 H tum (DMSO-d6 ) 10.94 (br·, 

15 lH), 10.88 (br, !H), 9.47 (s, lfO, 9.02 (d, lH), 8.fiO 

(br·, 2H), B.09 (d, 111), 1.63 (St 2U), 6.01 (s, 411), 

5.32 (br, 2H), 3~89 {m, 4H), 3.71 (m, 4H), 3.26 {m, 

4H}, l.12 (m, 4tt). U.V. 1.355 mg in h 2o (25 ml): nm (E 

1%) ! 641 (220), 598 (208)' 312 (85) t 272 (221). 246 

:20 (406). 

Anal. Calcd. for c21 tt 27N5o4 • 2c4n4o4 • it2o.: c, 52.·52~ It, 

5 .. 57; N, 10.64. Foundr c, 52.4.9f R, 5~56J N, 10.61. 

~XaJ!!e~e 18 . . 

6, 9~Bisj ( 2- ( 2~methoxyethylamino) ethyl.Jas.n;!no).R~.nzo(g 1-

25 isoquinoline-St.!_O:~ione (!Om) 

A solution of llb (0.15 g, 0.21 mmol) and 2~ 

methoxyethylamine (0,47 9, 6.20 mmol) in pyridine (2.0 

ml) was stirred at. room temperature unde.r s. nitrogen 

blanket for 48 hours.. The piridine and excess amine 

JO were removed u~der vacuum. The residue was dissolved in 

methylene chloride, washed with a saturated sodium bi-
-------
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cax-bonate solution and dried over so'dillm sulfate .. Upon 

removal of the solvent the residue was purified by oo-
. . 

lumn chromatography on silica gel by eluting with 1: 1 

cu3on rcnc1 3 • c:rystalliiation from a ethanol and pentane 

·s mixture led to lOm (0.091 9, 66~)f rn.p. 17.f-17S•c; 1n 

NHR (COCl3) 11.08 (br,_ lH), 10.97 (hr, lH), 9.56 (s, 

lH), 8.90 (d, lit), 8.05-(d, lH), 7.31 (s, 2HJ. 3.62 (m, 

8H), 3.43 (s, GU), 3.08 (t, 4H), 2.94 (t:, 4H), 2.66 (br 

s, 2H)~ mass spectrum m/z (relative intensity) 441 

lo' (loo, M+) 1 354 (57 • .t), 26G (50.5). Anal. Calcd. for 

c 23 n31N50 4 ! c, 62.51; H, 7.09; N, iS.86. Foundr c, 

62.Sl; ff, 6.!'12; N, 15.47. 

_!:x~ele. 1! 
6, 9~Bis ( ( 2-( 2-hydroxyethoxy) e~hX1Jamin5?)Penzol_g: l~~2qui-

l5 noline-5,10-dione {llcl 

A solution of 2-(2-aminoet.hoxy)ethanol (446 mc;r, 

4.25 rnrool) in pyridine (1 ml) was adde~ to compound ! 

{100 mg~ 0.41 rnmol) in pyridine (1 ml). The mixture was 

stirred at room temperabure for 45 h. The excess amine 

20 and pyridine were removed via a slow stream of nitro9en 

gas and the residual solid was placed under vacuum 

overnight. A cold saturated NaCl solution was added to 

the solid and the product was extracted with chloroform 

( 6 x 2 5 ml). 'l'he ex~ract:.s were dried over magnesium 

25 sulfate. and concentrated on the rotary evaporator to 
l 

yield 140 rn9 (82%,) of produot !.!!a; mp 97-99 •c. H NMR 

(COC1
3
)t 11.15-11.35 (2m, 2Hf, g.60 (s, lH),_ 8.85 (d, 

lH), 8.08 (d, 1H)_ 1 7.30 (m, 211)~ 3.85 (m, 8H), J.57-

3.75 (2m, 9H), 2.75-3,25 (bt' s, lJf). 

30 Example 2Q _ 

~,9-Bisll3-(~mino)..E,._~opy1Jaminofbenzo(9J~soquin~l~ne-

iliiffii~Hi 
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l) !'ree Amine: A solution of 1, 3-dlaminopropane t 870 

mg, 11.76 m.mol) in chloroform (3 ml) wa~ added t.o .! 

( 300 mg, 1. 22 mmol) in chloroform (Ii ml). The purple 

5 mixture wae allowed to stir for 166 hours at ~oom tem­

perature. The mixtu:t"e. was filtered and the salts washed 

with chloroform. The solvent was removed by rotary eva­

poration and the residue was placed under vacuum 

ov~rnight to yield 290 mg (93%) o·f ~; TLC (silica 

10 gel, 25~ MeDH/75% chloroform/few drops of aq. am.m.onium 

hydroxide) indicated one blue sp6tt m.p. los•c 
·(softens) 112-lls•c. 1 11 NMR {t>Mso-d6 ) 11.1!5 (m, ·lH), 

11.0? (m, lit), 9.45 (s,· 110, 8.90 (d, 111)1 8.0 (d, lH), 

7.~5 (br s, 2H), 3.SS (br m~ 4H), 4.65 (t, 4H), 3.15 

15 (t, 4H), 1.75 (t, 4JJ). Ahal. Caled. for c19M23 t-t 5o2 t c, 
64.571 11, 6.561 N, 19.81 .. Found: c, 65.00; H, 6.50• N, 

19.78. 

20 

25 

2) !1!laate Salt! A solution of maleic acid (11 mq, 0.86 

mmol) in me~hanol was added to !..!! (100 mg~ 0.28 mmol) 

dissolved in me.thanol (2 ml) and ethyl acetate (2 ml). 

The addition of more ethyl e.cetat:.e gave a blue precipil-

tate which was filtered and dried under vacuum ( 120 mg I 

79~), ln NMR (OHSO-d6) 11.10 (tt .1H) 1 11.00 (t, lH); 

9.45 (S1 lH), 8.95 (d, lH}, 8.05 (d,. lH) I 7.75 (br, 

4H) I 7.60 ( s, 211·), 6.0 ( .s , · 4H), 3 .. 60 (m, 411) I 2.95 (t, 

4 H") I 1. 95 (m, 4 ll) .. Anal. Calcd. £or C2JH27N505: c, 

58.84; ff, S.80; N, 14.92. round: C, 58 •. 75; H, 5.70; h, 

14. 8 5. 

Exauiele 21 

3 o .6, 9-Bis I [ 4 ( arn:=.no)butyl] amino I be}'lzo{q 1 isoqUinoline-

51..lQ-dione. (12b}_ 
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1) Free Amine: A solution of 1,4-diaminobutana (960 mg, 

10.9 mmol) in chloroform (3 ml) was added to! (319 mq, 

1. 3 mmol) in chloroforll'I ( 6 ml). The purple reaction 

mixture was stirred- at. room temperature for 217 hours 

5 (9 days). The precipitate •alts were removed by filtra­

tion amd 'l:he filtrate concentra.ted under a slow nitro­

gen stream to yield the fi:-ee amine !_!2 (400 mq~ 80%); 

TLC (Silica gel, 25~ · MeOH/75% CHcl 3/few drops of aq. 

ammonium hydroxide); m.p. eo•c, (softens) 90-92•c. 1u 
lo NMn (DMSO-d 6 ) 11.IS (m, 11!) I 11.05 (m, Ht), 9 .. 42 (s, 

lff), e. 90 (d, lff), 8.0 (d, 111,, 7.5 {br s, 2H) I J.45 

(m, 4 lt) , 2.60 (m, 4H), 1.70 ( rn, 4H), 1. 45 (m' 411) .. 

Anal. Ca led. for C2i"21N502! c, 66 .. 12; II~ 7.13; N, 

19.36. Pound: c, EiL 26, H, 6.95; N, 17.42. 

15 2) Male ate Salt. t A solution of inaleir:: acid ( 116 m9, 1 

mmol) in ethyl ;;!Cetate (4 ml) was added to !.~ (124 ·mg, 

0.40 nl.'l1ol) in ·a methanol (6 ml) and el:hyl acetate (8 

ml) solution. A blue oil separated and the mi~ture was 

placed in the refriyer~tor overnight. The ~olvents were 

20 removed by decantation and the remaining !folid washed 

tho~oughly with ethyl ·acetate to yield a blue, very hy­

qroscopitl solid, 125 mg (633). 1 1~ NMR (Df1SO-d 6 ) 11.20 

(m, lff)' 11.10 (m, Ht)' 9.45 ( s' lH), 8.95 (d, lH), 

8.0S ( d J lU) I 7.70 (br s, 4H), 6.00 (s, 4H), 3.55 <m·, 
25 4H), 2.es (m, 4H), 1.70 (m, 8H). Anal. Calod.; for 

C29H35N5010: c, 56.76; H,. 5.75J N, 11.41. Found: c, 

SJ.65; H, 6.10: N, 10.0S. 

~ple 22 

~, 9-Bis U 3-( dinte thy!amino) propY!J a!!!~no) benzo( 9 l isom!i..:: 

30 noline-5L~Q-dione (12c) 

A sob.it ion of 3-dimet.hylam.inopropylwnine ( 700 mq, 
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6.9 mmol) in pyridine (2 ml) was added to compound! 

(100 mgt 0.41 h11nol) ih pyridina (2 ml). The mixtu~e was 

stirred at room temperature for 120.h. The excess dia­

mine and pyridine were removed under a ~low stream of 

· 5 nitrogen qas and the residue placed under vacuum over­

night. The residue was added to cold water and extrac­

ted with chloroform (4 x 20 ml). The extract was dried 

over Na 2so4 and concentrated by rotat'Y evaporation. The 

blue solid was pur! fied by column cihroma~o9raphy over 

10 silica gel. The initial eluant was 1oi methanol/90% 

chloroform followed by 25'l methanol/75% chlorofoi:m. The 

product was eluted by addition of small amounts of am­

monium hydroxide tr;> 251. methanol/75% chloroform. Con­

centration of these eluants led t:.o 92 mg (55'1) of the 

15 desired product:. l2c mp 107-109°C .. ln NMR (CDCI 3 ): 

11.00-11.20 (2m, 2R), 9.63 (s, lH), 8.93 (d, 111), 8.12 

(d, lH), 7.37 (s, 2H), 3.55 (q, 4H), 2.55 (m, .fH), 2.35 

(s, 12H), 2.00 (rn, 4R). 

!!~ple 23 

20 6,9-bis(l2-(ethylamino)ethylL~~ino)benzo(gJ1soguinoli-

ne-5,lO-dione (lOn) 

A solution of N-et:.hy le thy lenedia.tnine ( 400 mg, 4, S 

mmol) in py:t:idine ( 1 ml) was added to compound ! ( 98 

mg, o .. 40 mmol) in pyridine (1 ml). The. mixture was 

2 5 stirred at room· temperature for 66 h. The pyridil'le and 

excess diamine were removed under a slow nitrogen 

st~eam and the residual mateiial was placed under 

vacuum overni9ht. Chlorofo.r.m was then added and the 

chloroform washed twice wi~h oold water. The chloroform 

30 extract was dried ove~ Mgso 4 aod the solvent removed by 

rotary evaporation. The resultant blue· solid was 
·--
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purified by column ohrornatography over silica gel usinq 

5% methanol /95% chloroforrn as. the initial eluant:... Thie 

eluant was gradually changed to 5%: 10% and then SO% 

methanol ·.in chloroform •. 'I'he desired ·product was eluted 

• 5 using soi rnethanol/4Bi ohloroform/2% ammonium 

hydroxide. Removal of the solvent led to 32 mg (21%) ~f 

product (!On). mp 10l-102°C. 
1H NM.R (CDC1 3 ) 11.10 (m, 1H) 1 11.00 (m, lfl), 9.6 (5, 

lH), 8.9 (d, HI), 8.05 (d, lH), 1.3 (m, 2H) 1 3.55 (m, 

l 0 4 H) J 3 • 0 ( t J 411) I 2. 8 ( q. 4Jt) I 1. ls ( t I 6H) • 

Example 24 

6,9-bis([2-(propylamino}ethyl]amino)benzo(g]isoqUinoll­

ne-5,lO-d!one (1021 

A solution of N-propylethylenediamine (403 mg, ~.o 

15 · nunol) in pyr !dine ( 1 ml) was added to compound ! ( 98 

mg, o.40 mmol) in pyridine (1 ml). The reaction mixtu~e 

wa• stirred at room tempera~ure for 24 h and concentra­

ted under.a slow ~tream of nitrogen. The residuai mate­

raial was placed under vacuum overnight. lee water was 

20 a.dded to the residual and the aqueous layer was ext.t"ac-

. t:.ed . with chlo_roform ( 5 x 40 ml). 'I'he extracts weJ":e 

dried ove~ magnesium sulfate and the chloroform removed 

by rotary evaporation. The blue solid was purified by 

column chromato9raphy over silica gel. The initial 

25 eluant was S",(. methanol/95% chloroform followed by in­

creasing t.he methanol amounts ·9radually to 10~, 20%, . 
30%, 40",(. and SO~. The desired compound coluld be eluted 
. . 
usinq 601 met.hanol/40% chloroform cont:.ainlnq some art\mo-. 
nium hydroxide. Removal of the eluant led t.o SQ m9 

30 f 30~ J of the product (!_O_e) • rop 105-106 •c. 
1 n NMR (COCl3) 11.15 (m, lH), 11.05 (m, lH), 9.6 (s, 
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lH), 8.9 (d, lH), 8.10 (d, lH), 7.3 (m, 2H), 3.6 (m, m, 

4f0, 3.0 (t, ·4H), 2.75 (t, Ut), 1 .. 6 (111, 4H, H
2
o pe~k 

superimposed), 0.95 (t• 6H). 

~~a_mple 21 
5 6,9-bis([2-(isoptopyla.11\ino)ethyl]aminoJbenzo(g)isogui-

noline-5,lO~dione (lOP!_ 

A solution of N-leopropylethylened1amine ( 4 50 m9, 

4. 5 nunol) in pyridine ( 2 ·ml) was added to cornpound g 

(110 mg, 0.45 rnmol) in pyridine (1 ml). An instantane-

10 ous perrrta.nganate-like coloration resulted. The mix~ure 

was stirred at room temperature for 40 h~ The pyridine 

and excess diamine were remo:ved under a slow nitrogen 

stream and the residue was placed under vacuum overni­

ght. Chloroform ( 20 ml) was added fol lo~ed ~y ice wa-

15 ter. Since the blue coloration appeared int he aqueous 

layer. this was extracted with chloroform (4 x 25 ml) . 

. The combined extracts were dried over Mgso4 . and the 

chloroform removed by rotary evaporation. The resultant 

blue solid was purified by column chromatography over 

20 silic~ 9~1 using chloroform as the initial eluant fol­

lowed by gradual changes to 21., 5%, 10%, 20%, 40% ·and 

SO'X. methanol in .chloroform. The des ired pt'oduct was 

eluted from the column wi t:.h soi me tha.nol/ 4 9'!( chloro­

form/!% ammonium hydroxide. Remov~l of the eluants led 

25 · to 56 mq ( JO~t) of the desired product (!Q..e.). mp l3G-

30 

l37"C .. 
1 . 

H NMR (COCI
3

) 11.l (t., Uf}, 11.0 (t, lft), 9.6 (s, HI), 

e.9 (d, lH), 8.1 (d, _!H), 7.30 (m, 211), 3.~ (m, 411), 

3 .. 0 (t, 4.H), 2.9 (m, 2H), 1.os ·(d, 6U). 

Bxameie 26 

J.n vitro biological evaluatic:.n:. MTT assay on human co-
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The M'1'1' assay was performed acc:ordJ.ng to Mosrt1ann, 

T., J·. lmmunol .. _Methods, (1983), ll, 55-61 and Green, 

L. .M. , J. lrnmunol. Methods, ( 198 4), 1.2, 2 57-26 B. 

5 lrrunediat:ely before use, compounds and reference 

standards are dissolved in proper solvent and subse­

quently further diluted in complete culture medium. Hu­

man oolon adenocarcinomi!l ·cells Lovo and the subline re­

sistant to doxorubicin (Lovo/DX) (2.5.. 104 · ceils/ml) 

10 are plat:ed. in 96-wall plates and preinoubated for 24 

hours in culture medium. ·.ttfter this time, the cells are 

exposed to drugs for 144 hours, then the thiazolyl blue 

tetrazolium bromide solution (M'l"l' solution) is added 

and the cells are reincubated for 4 hou~s. The superna-

15 tant is removed and 150 µI of dimethylsulfoxide are ad­

ded to · solubilize formazan crystals. The plate· is .r:ead 

at 570 nm with microplate reader and the inhibiting 

cone en l:ration of 50'1. cellul;u· growth ( tc50 i µg /ml) is 

calculated. 

20 'l'he result• are reported i.n Table VI 
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JN VITRO CYTOTOXJC ACTJVJTY or:aEPRESENTATJVE COMPOUNDS OF 
THE INVENTION ON LOVO AND LOVO/DX CELLS BY MTT ASSAYi 

IC~O PC/•1!8.D, &) 
COMroUND lUMPLf: Rm 

l.QVo 

lli 4 Jr..-'r . 
'"at. o.ots 

lli 22 °" ~·-~ 
0.15:l0.07 

. 
V'P't 

ill 5 Jr-..A.O\PIJ 0.29.tt>.05 

. 

lli B ~o f;. 32.:ll. fj 5 

JOd .. ~o 0.2010.os I 

mll1 

Jfil u Jr-lhlo .• ,_ 0.21,iO.OB 
(111aleate 

lli. 20 ~ .. 1.H.t0.02 

Mi toxah ltone O.OlJ,0.009 

A11elantrone 0.33.t.O.l 

-· 
Doxotublcln 0.03,10.009 

ll MTT assay, 144 hr8 drug expoaure. 
b) R. J • ~ . (I C50 LoVo/Dx )/(I cso LoVo). 

toVo/Dx 

0.085 

0.36.t0.04 

0, G9jD. t 

2. iB_!O, 67 

O. li2_t0.15 

$, '10,!l. B 

20.9.t0.72 

0.29!0.1 

33.f:.t.13.9 

4, 28.!l. B 

1.1.b) 

t.9 

2.4 

2.4 

o. 4 

2.e 

31.8 

u .. 1 

29.0 

101.2 

. 
U2.7 
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!n vitro blol'?.9-i:E!l1._f!!a!"1at.ion t Ll210· 1nurine leukemia 

L1210 Murine leukamia cells were r~utinely m.ain­

tained in suspension cultures in McC~y's SA medium sup-

s plemen t:ed with 10% horse serum glut:a.mine •. penic.$.11 in 

and streptomycin and grown in a humidified environment 
. . 

of 10% earbon dioxide and 90% air at 37•c. 

To assess the !n_vitro toxicity, each compound wa• 

dissolved in dimethylsulfoxide and added to 1 ml of 

10 Ll210 cells (10 5 cells/tube) lo attain final concentra­

tions o~ O.Ol, 0.1 and 1 µg of drug/ml of culture. Af­

ter 72 hours of continues exposure to the drug• the 

cell concentration was determined with a Coulter Coun­

ter. Growth inhibition was calculated for each drug 

15 us in<;j the followinq f_<;:>rrnul a: 

'- 91"0Wth .inhibition '"' 1-(cell number t:.reated/cell 

number DMSO alone) x 100. 

The growth inhibition data ~as.thsn used· to calcu­

late th~ Ic 50 value (the calculated dru9 concentration 

20 required to inhibit cell growth by 501 of control. 

The results are repor~ed in Table Vtl· 
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~AB~B VII IN VITRO CYTO~OXIC ACTIVITIES OP kEPlU:SENTA~ 

~lVE COHPOUNOS O~ TBg lNVBNTION AGAINST ~1210 L2U~BMIA 

IN COMPAJlISON TO THE PklOR ART COMPOUND ~ 

Compound · Example 

lOa 4 

10! g 

ill(a) 12 
ill (b) 17 
!! (o) I 

(a) Hydrochloride Salt: !Q!.HCl 

(b) Dimaleate Salts 101 .. maleate 

IC5 o. j~g /ml) 

0.006 

0.002 

o.os 
0.06 

0.155 

(c) ·Prior a.rt compound, 6,9-bis((2-(dimethylamino)­

ethyl)aminoJbenzo[g)quinoline-5,lO-diones A.P. Krapcho 

15 et al., J. Med. Chem. (.l.985), t!' 1124-1126. 

Ji!!ample 28 

In v!vt> _!>jp_~~g!cE!-! .. studies: P38·8 Mu:r:ine · Leukemia 

(iv/iv, d l, 4, 7) 

P388 Murine Leukemia cells were maintained in vivo 

20 by serial intraperitoneal (i.p.) injectiohs of io 6 

cells in OBA2 mice. For lest:. purposes, CDFl miee were 

inoculated intravehously (i.v.) with 106 P;88 cells and 

treatment was initiated 24. hr later. The Lv. dose of 
, 

drug was administered on days l_, 4. an4 7. Mice we:t."e ob-

25 served daily fox- s.igns of toxicity and survival. The 

date of death was recorded for each animal that died or 

was sacrificed during the 60 ·day study. The median s.ur­

vival time. (MSTt for each treatment group was calc:ula­

t:ed and the 1 ·'r/C was determihed using the following 

30 formula: 

% TIC~ [(MST lreated)/(MST control)) x 100 
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The resull:s of the antileukemic act.ivit.y of 6,9-

bia((2-(dimethylamino)e~hy1Jaminofbenzo(9Jisoquinoline-

5, 10-dione ( ll!J of example .if and 6, 9-bis (( 2-( amino)-

ethylJamino)ben2o(g]isoquinoline-S,lO-dion~ dimaleate 

5 (lOi maleab.e) of example 12 .in comparison to rnitoxan­

trone are report~d in table VI!I 
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T&ble VJl1 ANTJTUHOR ACTIVITY OF COMPOUNDS 

!HIS SHEET HAS BEEN 
REPLACED 

lOa, 101.taleate AND MITOXANTRONE 
~ JJ ' 

{Mtrqx) AGAJNST P388 MURIN£ LEUKEHIA (lv/l~ 1,4,7) 

2} 3) .. , 5) 
COMPOUND 005£ T/C'!- TOX LTS 

( 11g/kg/da)·) (range) 

Contl"oh lOO 0/13 0/13 

JJll• itlleat.e 19 200.1es 0/16 0/16 
21 203(181-220 2/32 0/32 

10a lB l·12t156 0/14 0/H 
27 188,167 3/17 0/17 
40 183, 156 J/16 0/16 

MITOX 2 162(154-16i) 0/42 0/U 
3 185(167-217) 4/78 0/18 
4 118(89-133) 20/24 0/24 

6 
1) CD~l aa1e mlee uete t~lnsplanted Iv ~lth l~ c~lls/•ouse. T~*ataent was t1Yen 

iv on days l,4,1 after lu•ot transplanlatton (day 0). 
2) lOi.~1le3te ahd MITOX ~ete dlssoJ~ed in •lerile ~ater; 10a ln citric leld 1X, 
3) liiid!a~ $UtVlval ti~e or lreated alc~/•edi&n BUt~iYal tf~e-of COhltolS X 100: 
~) ~U~bet of toxic deaths/lolaJ hU~bet ot ~lee. 
5) Long term sur~lvorsf animals tumor fr~t •t the end of lh@ experlaent (60 dars). 
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In vivo biological stqdies: Pl88 Murine. Let.tkem!A 

(ip/ip, d~.!' s, 9) 

P388 Murine Leukemia cells wexe maintained in vivo 

5 by serial intraperitoneal (!p) injections of 106 cells 

in. DBA2 mice. For test purposes, CDFl mice were inocu­

lated i .p. with io6 P388 cells and f:reatment was ini­

tiated 24 hours later. The i.p. dose of drug was admi­

nistered on days 1, 5 and 9. Mice were observed daily 

10 for signs of to>elcit'..y and survival. The· data of death 

was recorded for each animal that died or was sacrifi­

ced · during the 60-day st:.udy. The median sul."vi val time 

(MST) for each treatmeni g~oup was calculated and the % 

T/C was determined using the following formula: 

15 I TfC ~((MST treated)/(MST control)) x 100 

The results of the ant:ileukemic activity of 6, 9-

bis I l 2-( amino)ethyl )amino)benzo( q ]isoquinoline-5, 10- · 

dione ( lOi) as the dihydrochloride ( 101 .HCl) and dirna-- -
leate (lOi.maleate) salts (example 12) in comparison to 

20 ml~oxant~one are repor~ed in table IX 
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Te.blt u .• .U."TITUMOR ACTIVITY or 101.Hcl, 101.llhat.e AND MJ1'0XA.Ht.RONE (MITOIJ AGAINS·T - 1J . . 
ASCJTJC 1'388 M\JR1N'£ LtulttHlA (lp/lp J,S,9, · ·, 
-----------·---"-------~-----~-------~----·-----~-----~---~*-------·----~------------2) 
COMPOUNDS DOSE 

(1g/l1/day) 

3) 
I T/C 

(rtn1d 
TOX 

., 5) 
tTS 

(dBJ 60) _______________ . ________________________ ..., ____ ..,.., ____ """_'!9 ____ .... ____________ .. ____ .,..,. ____ __. ___ _ 

.JM.HCl 

. MJ'J'OX 

3.1 
6.25 
u.s 
25 

26 
37.5 

1,5 
3 

IH 
196 
239 
387 

185 
260 

186(180-225, 
173(10-205 J 

0/B. 
1/8 
0/8 
0/8 

0/8 
J/9 

6/26 
21/f 2 

0/8 
0/8 
O/B 
1/8 

0/8 
l/8 

1/2& 
1/42 

--·--·-------y---------~--------·---~~---~~----------------------------------------~-
8 

l) CDt1 •lee ~ere injeeltd !p vlth 10 ctllw/9ou,e; treat•enl w~s Cl~en lp 
on days l,5,9 after tuaor t~anspJanl,llon (day O) 

2) 101. JICJ aod lOJ.11alule wne d1 oohed in altri h 1il'flter- and MITOX in saline, 
3JlfedJan survJ;&l tJme or trtated mlce/•&dian •urvi~•l li•e ar controls ~ 100 
4) ~o. of toxic deaths/ lQlal No. of *fc~ 
5) Long hn llUtvhots lt lbe i!nd of lhe ilxp•rhent (60 d&7J). 
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In vivq_ bioloiical studiest Ll210 Hurine Leukeml! 

.<ip/ipt.. d l, 5, 9) 

a) L1210 murine leukemia cells were· maintained in 

5 vivo by weekly intraperitoneal (ip) injections of 10 6 

cells in BDF1 mice. For test purposes, mice were inocu­

lated i.p. with io6 Ll210 cells and treatment was ini­

tiated 24 hours later. ~he desired do•e of d~ug wa• ad­

ministered on days 1 1 5 and 9. Mice were Qbse~ved daily 

10 for siqns of toxicity 2'nd survival. The date of death 

was reco~ded for each animal that died or was sacrif i­

ced dul"ing the 60-day !Jtudy. The mean survival time 

(MST) for each treatment group was ~alculated and ~he % 

~/C was determined using the followinq formula: 

15 i T/C = ((MST treated)/(MST control~) x 100 

The· result.s are reported in table X 

b) Ll210 murine leukemia cells were maint=.ained in 

vivo by weekly intraperitoneal ( ip) !njec~ions of io 5 

cells in DBA.2 mice. .F'or test purposes, CDFl mice were 

20 .inoculated i.p. with '105 Ll210 celle and tre~tment was 

initiated 24 hours later. ~he desired dose of drug was 

administered on days 1, 5 and 9. Mice were· observed 

daily for signs of \:.oxici ty and survival. The date of 

death w_as recorded for ·each. animal that. died or was sa-

25 crificed during the 60-day st:.udy. The median survival 

time (MS'l') for each treatrnet'.lt 9'roup wa.s calculated and 
. I 

the 1 T/C was determined using the following formula: 

1 T/C ~ ((MST treated)/(MST control).] x 100 

The results are reported in ~able XI 
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TAHLS X lN VIVO ANTtTUMOR ACTtVlTlBS OF COMPOUNDS 12.!• 
- 10.!: .. BCl MD ill AGAINST Ll210 LSUKEMI.A (ip/lp, d 1, 

-5, 9) l:N COfWARlSOll 'l'O Ttm PIUOR ART COMPOtmn !!• 

Compound 
llitb) 

lOi.HCl(c) 

101.maleate(d) ·-
~fe),fb) 

Example 
.. 

12 

17 

I 
(a) mg/kg, days 1, 5 and 9 

ID2lla 
50 

25 

12.S 

25 

12 .. 5 

50 

°j._T/C 

151 

265 

265 

415 

313 

129 

S/6 

4/6 

1/6 

2/6 

(b) compound. lOa and Sa were dissolved in DHSO (<351!') 

and water 

(c) Jlydrochloride salt dissolved it1 water 

20 (d) Pimaleate salt dissolved in water 

.(e) Prior art compound, 6,9-blsH2-(dimethylamino)­

et:.hyl J am.tnoJ benzo( g Jquinoi ine-S ,_10-dione i J\. P, Krapcho 

et al., J. Med. Chem., (198511 28, 1124-1126 • .. 
( f ~ Long Term Survl vors t animals tumor-free at the end 

25 of the experiment (60 days) 
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table XI. AATITUHOR ActJVITY or txlMPOtJND ioi.t1c1 AND MnoxANTRoNt CMJrox> AGAINST 
I) 

ASCltlC MURIN£ LtUKtMlA L1210 (lp/lp d.1,&,9) 

2) 3J .f) &) 
COMPOUNDS DOSE t T/C tox LTS 

(•t/k1/day) 

l!tl•»Cl 6.25 15s 0/8 0/8 
12.& 175 0/8 1/8 

25 -250• 1/? tn 

. M110X 1.a !BB 0/8 1/8 
3 194 1/8 1/8 

• 6 
l) CDr1 wlce "et! injected lp tdth JO celh/tiouse; treU.lienl "'H then 

!p on days 1,S,9 after tu•ot transplanllllon (day 0). 
2) 101. JfCl was dhsolved Jn shd le valet" tnd MJTOX In u.Hne. 
3, ifedhn t\Jnhttl the of trealtd •lc:e/lutdh.h hf'vhi.l the D( COllttoh X iOO 
4)-No. cf toxl~ deathD/ total No, ot •lee ll the end of the ~xperlmenl (60 days). 
5) Lonr l~r• 1urvlvot1: •nl•alt tu•or free lt the •nd of lhe •~p6rl•enl·( 80 days), 
• !hl• ~tlue ~as e•lcul•t~d on dead •lee. 
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!n vivo.~ biol,ogical studies; antitum2.r act!v ity against 

murine Lewis Lung carcinoma and human MX-1 mammary car­

cinoma 

5 ·a) Murine Lewis Lung carcinoma 

C57bl/6 female rnice were trasplantated fm (intra­

lirnbs) with io5 ·cells. Treatment was given iv (intra­

venously) on days 1, 1 1 15, afte~ ~umor transplantalion 

' (day o). The mean tumor weight for each treatment:. qroup 

10 was calculated according to Geran. R.I. et al., Cancer 

Chemother. Rep.• (1972), .1• 51-61 and the 'l'Wl% was aal­

culated 7 days af~er the last drug treatment usinq ~he 

formulas 

TWI% ~ 100-( (Mean tumor weight of t:r:eated mice) I (mean 

15 tumo~ weight of controls)]~ 100. 

The results are reported in table XII for ~he re­

presentative compound of the invention 6 t 9-bis ( ( 2-( anti­

no)ethyl )amino) banzo[ 9Jisoquinoline-5,10-dione. (fil) as 

the dimalea~e salt (101 maleate) of the example 12 • . 
20 b) numan MX-1 mammary carctinoma 

CDl nu/nu female mice were transplantated so (sub­

cutaneously) with tumor fr~gments (about l nun x 1 mm x 

1 m.m). 'l'reatment: was qiven iv onca a week for three 

weeks, when tumor weight reached an average of 150 mq. 

25 For all individual tumors the. weight chan9e (relative 

l:umor weight) for the sta.rt:. of treatment:. ( V ) was ex-
. 0 

pressed as Vt/V0 at each. day of measurement (Vt). TWI'X. 

was calculated 7 days after the lagt drug trE!at:.tnent 

., using the fornmlat 

30 TW1% ~ iOO-{fmean relative tu~or weiqht of treated 

mice)/(mean relative tumor weigh~ of controls)) x loo . 

.. 
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, 

The results are reported In t~bla XII for. the re­
pres en~ative compound of the invention 6, 9-bis ( ( 2- ~ ami­
no) ethyl ]amino)benzo(g Jisoquinoline-5·, 10-dione ( lOi) as 
the dimaleate salt (101 maleate) of the example 12 • 

i~ii iiiiiIT1f 



TADLE UI 

ACTIVITY ON SOLID.TUMORS OF lQ.i HAL£ATE 

TUMOR MODEL AND OPTIMAL DOSE 
TREATMENT SCUEDUL! COMPOUND T/C t a) 

(.mg/Kg/ day) 

LEWIS LUNG i•/iv 1,8t15 10i maleate 40 158 
1111rine lung carcinoma in lSZ 

. 
MX-l sc/iv q ?d x 3 l!ll mal.eate 17 -
human mammary earcincma 26.G -

40 -
&) Median survival time of treated •ice/median .surrival time or Ctlntrols ~ 100. 
b) Percent o! tumor Weight Inhibition. 
c) Number 9( toxi~ deaths/total number of mice. 

--~ '* -;;;· ;. £1 g'l 
- -==g 5i _ ... = ::~ - ...::::: 1): 

:::::: - tel - -t» ssa.g 
~l 
.!!? .!!! &;' 

§. 

l'Wt % b) TOX c) 

80 0/10 
95 1/10 

65 Q/7 \ 

58 0/'T 
64 1/5 

m 

-I ::z: 
en 
en 

:::0 ::z: mm .,, m 
s;;~ 
n :r: 
fB l:; I 
~1 m, :::::: 
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lH THE CLAIMS: 

1. A compound aaootdlnq to formula (I)t· 

0 J.fH-R 

wherein R !s 

c1-ci0 alkyl 1 phenyl or c 7-c10 1u:·alkyl I 

(I) 

T~IS SHEET HAS BEEN­
AEPLACED 

c 2-c10 aklyl subst!tut:ad with one or l:wo subat:ituents ealect:ed from 

the gt"t1Up conslst.l.n9 of OR1 at1d -NR2n31 

c 2-c10 alkyl interrupted by ~ne or ~wo oxygen a~oms o~ by e member 

sta.teoted from l:he uroup cor1sletlng- of ... tm4-, ili -ctt=Crt, .t:ll.Wl 
-cn=cll- and -C!!!C-, and opt:!ottally substltut:ed wl~h one or two 

hydroxy fOH) o.t' -Nrt2R3 qroUp!lt attd wherein 

n1 ls selected-from t~e group·conslstlng of ~ydrogen, c1-c6 .alkyl, 

phenyl, c7-cl0 a.ralkyl, -cno, -coR5-, -coons, -s(o2 )~5 and e2 -.c6 

alkyl option~lly su~stlt:ut:ad wl~h· -NR2n3 r 

R2 and n3 are the same or df f ferent and are ~elaoted from the g~oup 

cons!stlmi of hydrogen, c 1-c10 alkyl, c 7-c10 "r<tlJc:yl, pit.any!, 

· c 2 -c10 elkyl substituted wil:h one or two hyd:roJty (Oii)_ groups, -cno, 

-con5 , -coon51 a11d -s (o2 )1~5 , R2 attd n.J taken t:oget:he~ with t:he 

n1tro9en atom to which they ·are bound form an ethyleneirn!ne t'lhg or 

fJ 5- or 6-rnembered aromBtio or non-aromatic ht;tbu:ocyctla ·ring 

optlonally contal11ln9 anol;her ·heteroal:om .seleoted from H1e 9r-oup 

consistitt9 of sulfur, oxyqen and nitrogen,. n2 is H and R3 !a 

-C(.,.Nf1Jf;nl2 or n2 la -c( ... Nft)NH2 and R3 ls lt1 
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n4 ls selected from the qrctip ·oons!stin~ of hydrm1en, c 1-c10 alkyl, 

c 2-c10 hydroKyalkyl, c 2-c10 alkyl subst_ltuted 'with -Ntt2n3 • c 7-c10 

aralkyl, phenyl, -coR5, -coott5 and -s(o2)R5 J 

n5 is selected f~o~ the g~oup consfgtin9 of c1-c10 alkyl, c 1-c10 . . 
aralkyl~ a-, B-, or y-naphthy_l, phenyl, o-, m-, or p-t:o1y1·a11 tree 

bases and the~t' salts wtl:h pharmaceutically acoept:able acldm. 

2. A compound at!C!ord!ng ~o claim 1, wher11!n n is -(crt2)p-tm2 
and p is a, 3 or 4. 

:.t. A compound acoordlng ~o claim 1, wheralh n la 

-(cll~)p-Nn2n3 and p is 2, 3 ot .t and wherein Jt2 and .tt3 ato a c1-c6 
alkyl or taken together with the nitrogen atom foi:-m a hatero~yollc 

rlnq selec~Qd 'rom the 9rau~ aonsls~!n9 of 1-ethylene!Mlne, 

1-pyrrolldlne, ~-morphollna, 1-plperazine, 4-me~hyl-1-~!perazlne, 

· 4-bettzyl-1-plperazlne _and 1-p!perldlne. 

4. ~ compound according to claim lt .whar•in n is 

-(CU2 )p-MR2n3 and p l!r 2, l or: -I and wharelh R2 ls hydrogen and .R3 

is c1-c6 alkyl. 

!j. A compound acoordinq to olalm 1, t1hereln R ls 
.,., ,, 

-(cn2)p-Hn-c-mt2 and p is 2, 3 or 4. 

6. It cornpoum~ accot:dlng . t:.o claim 1, wherelt1 R la 

-(cn2)P-.tnt-(cH2)qoH and p and q are lndspandantly 2, 3 or .t .. 
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1. J\ compound adcctd!nq 'to claim 1, whetaln R ls ... (ctt2)p-Oll 

and p is 2, J or 4a 

B. I\ compound a.ccord!ng to claim 1, wherein R is 
I 

-(cll2Jp-o-(cn2)q-OH and p a11d q are lhdependant:ly 21 3 or 4. 

9. A compound aocor:dlnq bi ·claim l salec'ted front l:hg gtoup 

consisting of r 

G, 9-biSJ ( [ 2- (amino) ethyl ]amlno)benzo(9J lssoqulnollna-5 .10-diot'e r 

6,9~b!s(f2-(-t'-morphol!no)ethyl)amlnoJben~o[giJlaioqulnollne-5,10 ... 

di one: 

G,9-bls((2-(d!me~hylaMino)a~hyl)amlno)bettzo(qJlsoqulnol!"~-s,10-

d!one1 

6,9-b!s((2-(dl~~hylam!n~)~~hy1Jamlno}bengo[9Jlsoqulnollna-!,lo~ 

· d!one; 

6, 9-bls ( [ 2- (di (seo-propyl) a11tlncJethylJ amino J benzo(g) isoqu!nollna-

5,lo-d!one: 

6,9-bis([2-(1•-pyr~olidlho)~~hyl)amln0Jbdnio[g)lsoqui"ol!ne-5,10-

dlone: 

6,~-bis((2-(1 1 -azirldlttoJe~hyl)am1Ho)benzb[9Jl~oqulnoll"e-8,10-

. dlonei 

519-bfs([2-(methattesUlfonyloxy)ethyl)amlHo)benzo(q]l•oqulnollns-

5,lo-d!onet 

6,9-blsf [4-(amlno)butyl)am!noJbenzo(g)!soqulnollne-5,10-di~tte' 

6,9-blsC(J-(amino)propyl)~m1no)benzo(9Jisoqulnollns-s,10-d!one1 

6. 9-bl g ( ( 2- ( ( 2-hydroxyethy 1) am l no J e t:hy 1Jam1 no J ban io l.~9''-")'------

1soqulnpllne-5,lO-dlone1 
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6,9-bls((l-(dlmel:hylamfno)prop-yl)amlno)benzo[gJlsoqulnoline-5,10-

dlone: 

6,9-bls{((2-hydroxy)ethyl}arnlno)behzo[qJisoqulnoline-s,to-dlon.er 

tS, 9-bis ( t ( 2-(2-hyd.t:oxyet:.r10'.tY) ethyl )amino)banzo('!f J lsoqulnollna-!J .t 10-
, 

diotle; 

6,9-bis([2-(methylaml.no)11t:ftyl)amlno)benzo(9JlsoquJ.nolina-!S.tlO­

d!on@t 

6,~-blsf (2-(ethylam1no)ethyl]aminoJbAnlo(9Jlsoqulnollne-9,10-dlona' 

G, 9-bls { ( 2- (n-propylamlnoJ etbyl }am!t10Jben.zo(9 J J.soq1Jinollne-B .10-

di<:me 1 

6,9-bls((2-(sao-propylamino)elhyl)amino)behZo{g)lsoqulnol!ne-9,lO­

dlone: 

6, St-bis t [ 2- (9uanldlno) ethyl)eurtino) bet110(9J isotJUlnol lhe-5, 10-dlone f . . 

. 6,9-b!sf ((2-amlno-2,2-dlme~hyl)ethyl)am!no)benzo(g)lsQqulttol!"•-

5,10-dione. 

10. A compound acootd!nq ~o claim 1 selected from the group 

cottslstinq of' · 

5, 9-b!s{ f 2-( amino) et11yl Jantltto )benzo[ g J lsoqulttol lne-5, lo-d!one, 

6,9-b!s((2-(1'-py.rrolld!noJef;hyl)a111lno)benzo(9Jlsogult1ol.lna-s,10-

dlone, 

6,9-bis((~-(am!no)butyl)amlno}benzo[~)isoqu!nollne-s,10-dlone, 

6,9-blsC(J-(amlno)propyl)am!"o)benio[g)iscquinol!ne-5,10-dlone, 

6 , 9 - b l s· ( ( 2 - [ { 2 - h yd .r ox ye thy I ) am l t1 o l ~ thy l J a min o J b a t1 s o ( 9 J ... 

!soqu!ttollne-s,10-dlone, and a salt of any one ~f said compounds. 
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11. I\ compound aocordJ.ng l:.o olalm 1 which ls 6, 9-b:lsf (2 .. 

(emlno)ethyl)am!no)behsa[9Jl•oqulnoliHa-s,1o~dlone o~ a salt 

t:harc;!Df. 

12. 'l'hE! compound aac::ord!ng l::o ttlalm 11, wherein saJ.d salt: !• 

s mal~ate salt.a 

13. The compound according to claim 11, wheraln said salt is· 

a hydtoohlorlde salt • 

11\. A pharmaceul;.lcal t:Jotnpo.s!l:lon · cotnpr!sln11 a compound 

aacordlhg ~n claim 1 and a pharmaoeu~!oally aoeeptabla dlluen~ ot 

eMciplent. 

15. A pharmaceutical oompos:r!t!on com,pr!s!nq a compound 

according to claim 2 and u pharmaceutically acceptable diluent or 

exc!ple11t. 

16.. 1\ pha:t'macieutlcal 001nposit!on t:1omprltd.ng ll compound 

according to claim l and a ~harMaoeut!oally aooeptable diluent or 

ex:ciplent:. 

11. A phal"maceutloa1 composll::!on comprlsln9 a oompound 

according· to cla!m 4 and a pharmaceutically aocep~able diluent or 

e~cipient. 
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18. 1\ pharmaceutical oompos!t!on comprbt.lttg a compound 

accord!n9 to alalm 5 and a phatmaceutloally acceptable dlluen~ or 

axclpleht. 

19. A ptu•tmac@Ut::lc:al. dompo.s!t.!on comprlslng a compound 

ae~ordlnq to elalm 6 and a pharmaeeutlcally n~oeptable diluent or 

exc!plent. 

20. I\ vharmaceutical compos!tion cotnpr!irlt1f1 a aomt)OUttd 

according to alalM 1 and a pharmaceu~lcally aaoeptabl~ diluent or 

axc!plent. 

·- . 
21. 1' pharmac:eul:.ioal compos!t.iott t?ompr!s!ttg l! compound 

aoaordlng to clalrn B and a pharmacsU~l~ally ~oceplabla diluent or 

exalplent:.. 

22. f\ phar:maoeutlca1 compoultlon ttolnprlslng a compound 

selecled from the g~oup conm!st!n~ of: 

G,9-blsf (2-(amlno)ethyl)~m!no)benzo(q)lsogu!noline-a,10-d!one, 

6,9-bis((2-(4'-~orphollno)e~hy1Jamlno)ben~o(g)laoquinol!~a-s,10-

.dlone1 

6, 9-bls( ( 2- (di1uethylaminoJ !'Jthyl Jamlno )bengo(9J lsoqulnollne-5, 10-

dJone; 

6,9-b!sf (2-(dlethylamlno)e~hyl]am!no)banzo(g)lsoqulnollne-S,10-

diona; 

6,9-blst(2-{dl(sec-propyl)amlno)elhyl)amlno)benzo(gJlsoquittollne­

S,lo-dione1 
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6, 9-bls ( ( 2- ( 1 1 -pyrroll~lno) et:hyl J~mt'no Jbenzo[9J lEloqulnol!na-5 t ·lO-

cHone: 

S,9-bi~Cl2-(1•-aziridlno)~~hyl)am!no)benso(9Jlsoqulnol!ne-B~10-

dlonet 

6,9-b!m(f2-(methanesulfonyloxy)e~hyl)anlno)benzo(g)leoqulnollna~ 

S,10-dlohe: 

6,9-b!sf (~~(amlno)butyl)am!no)benzofgJlsoqu!noline-6,lO-dlona1 

6,9-bls((J-(am1no)propyl)amlnoJbenzo[q)lsoqu111ol!ne-5,lO-d!onet 

6,9-b!s{(2-((2-hydroxyethyl)amino)e~hylJamlttoJben•o(gJ~ 

fsoquinoline-5.10-dionet 

6,9-bls((J-(d!111e~hylam!no)propyl)am!n0Jben1o{g)iaoqulnollna-5,10-

dlt1t1e 1 

6, ~-bis: ( ( ( 2-hydroxy) elhyl) aml110 )benzo[ 9J lst2qulnol lne-5, 10-dlotuu 

6,9-blst((2-(2-hydroxyet:hoxy)ethy1Jantlno)beh~o(g)lsoqUlno1!na-u,10-. 
dlotie: 

6,9-bls{(2-(methylamino)e~hy1JamlnoJbeh•otqJlsoqulhollnQ-9,10-
. . 

dlone: 

6, 9-b!s_{ ( 2- (ethylamlno) et:hylJam!no Jbenso[gJ isoqu!nallne.•5, t"o-d!one, 

G,9-blg((2-(n-propylam1n~)e~hyl)am!no}benio(q)lsoqulno1lne-s,10-

d1one; 

6, 9-bis( ( 2- (sec-propylam!no) ethyl Jam!noJbenzo(g J !eoqu!r101lne-5, 10-

dlone 1 

6 r 9-bls( { 2- (gUanidino) e.l:hylJamino) bento[9) isoqu!nollha-S, 10-dlotH! t 

G, 9-b!s ( ( ( 2-amino-2 • 2-dh11et:hyl) el:hyl] amino Jb~nzo[ g) i&1oqulnollne~ 

5,10-dlonet and 

a pharmaceutlcally aooeptsble d!luen~ or axc!plent. 
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2l. J\ l'harmaaeutloal cornpomi bi on comprising a compound . 

selected from the group oonslstlng of! 

~,9-bisf[2-(arnlno)ethyl)amlno)banzo(g)lsoquinollne~s,10-dlona, 

6,9-blst(2-(1 1 -pyrrolidino)e~hyl)amitto,ben•o(gJlsoqulttol!ne-&,10-

dlone, . 
6,9-bls((4-famlno)bu~yl]amlno)benzo[9Jlsoqulnoline-s,10-dlona, 

6, 9-b!s f [ l-(am!na) prcpylJamlnoJbe.ttzo[qJ!soqu!nol!ne-S, 10-dlonet 

6,9-bls((2-((2-hydroxye~hyl)smino)ethyl)am!no)ben•o(9J­

!soqu!nol!ne-s,10-dlone, and a salt of any one of said compoundsf 

and a pharmaceutically acc@p~able d!luen~ or exolpleht. 

24. 1\ phai:-maoeutical composition oomprlslng 6,!1-bicl(2-, 

(sm!no)ethyljamitio)bento{g}lsogulnoil.na-5,10-dlone or a salt: 

thereof and a pharmaceut;.tcally acceptable d!luernt or exclp!anl:. 

25. The pharmaceu~ical composition aocotd!nq to ola!m 24, 

wherein sald sslt iu .a malea~e salt. 

l6. The pharmaceutical composition according to oll!llln 24, 

wherein said salt h1 a hydtochlor!de salt. 

27, A method of b:eatmenf: of tumors in a 11tammdl rr;1qulrlng 

such treatment compr!s!nq ed1dnlstrat!on of an effeot:.J.11a entl-tumor 

amount of a compound accordln9 to claim 1. 

. ..:' . 
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28. Tha method acdot'dln'if to claim 27, wherein sald. compound 

ls adminlsterad daily in a dosage ran9a of abou~ 1 Mq to abou~ 50 

mq per kilogram of body welqh~. 

I 

29,· A met~od.of. lrea~menh of tumors in a mammal requir!nq 

such treatment comprising adminisb:at:!on of ah effective a.nt:l-tuinor 

amount of a compound according ~o claim 2~ 

lO. 1\ me~hod of trea~mant or ~umots in a ma~mal requlrln9 

euch l:reat~ent co"'prialn~ admlnlet:.ral::!on of tin af faotlve antl-tumo~ 

amount of a compound according t::o claim l. 

Jl. A melhod of treatment ~r-tumo~u in a -mammal raqulrln9 

such t:.teatment aompr:ls1ttq admlnlsb:at.ion of an effeotlva entl-tumot 

ernount of a compound according ~o claim 4. 

32. 1\ met:hod of t:.i::eatmanl:. tJf t.umora !n a mammal reqUil"!ug 

r:;udh tteetment: oompr!slng adminlsl:i-atlon of an ef feot:l'le arnti-.tumor 

amouht. of a compound aocordlhg to claim e. 

JJ. A method of ~~ea~ment of l:umors in a mammal requlrlnq 

such lt"esbnent comprlsln'1 adm!t11stt:at:lon of an effective antl-tumo.r:­

amount of a compound aooordlnq ~o claim 6. 

34. l\ mel:.hod Qf treat:rnent of t:urnora in a mammal t'sqtilring 

such treatmenl comprlslng adm!n1sl::ratlot1 of an effeollve ,nt:i-l:.umor 

amount of a compouhd aooordlng ~o claim 7. 
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35. A 11tethod of treatment:. of tumors !" ·a Jnemma1 l"equlr!nq . 
SUtlh trea\:ment: comprlsing ttdmlnfst:rat:ion of an 'ef f'•at::.lva anl:::i-l:Umol: 

amoun~ of a compound &c~ord!n~ ~o claim n. 

36. A method of trea~ment ot tumors !n a mammal requlrlnq 

such trest:.ment C!otnpr!s_lnq admlhiatrat:lotl of an ef fecsldve anti-tumor 

amount of a compouhd selected from'the group cottslst!n9 oft 

6, 9-bls( ( 2- (amino) at:.hyl )amino Jbenso(qJ lsoqulnollne ... 5, 10-dloMa r 

G,9~bisC(2-C4'~morphollno)ethy1Jamlno)benzo(g)!soqultto1lne-5•10-

dloncu 

6,9-bls{(2-(dlmethylam!no)e~hy1Jamlnotben~o(9Jleoqulnolltta-SilO­

dlone1 

6, g..:~!s·r t 2- (d!ethylamlno) l!t.hyl Jam.lrfo Jbenzo( 9) lsoqulnol lna-_5 ~ 10-

dlohe J 
. . 

& , 9-bls C ( 2-f dl (tU!o-propyl) am!"oJot:hyl Jam!no Jb•neo(qJ.tsroqulhollha-

5, lO-dlona 1 

· t5, 9-bisf (·2-f 1' -pyrr:-o1 ldlno) ethyl )amlno }benzo( g) lsoqul"~11n11-!, 10 ... 

dloneJ 

6,9-blsf (2-(1•-az!r!dino)ethyl]amlno)benzo(gJ!sdqulno1!ns-s,10-

dlone1 

s,10-dlone.; 

6,9-bls((~-{amlno)bu~yl)am1noJben~o(gJisoqult1ol!ha-6,lO-dlone1 

6,9~blsC(J-(amlno)propy1Jamlno}beni~[9Jisoqulnoline-B,10~d!o"a' 

6.g-bls((2-((2~hyd~oxyat~yljdmlno)a~hyl)a~lnot~anzo[~)­

lsoqu1nolina-5t10-dibnet 
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6, 9-bls ( ( 3- (dlmetltylamino) pto1Jyl)tunlno)ben10{9) lsoqu!nollne-5, 10-. . 

dlotteJ 

6,9-bls;C((2-hydroxy)ethyl)a111lnoJbenzo(qJlmoqult1olina-8,lO-dlonet 

6, 9-blst ( (2-(2-hydroxyo.H1o)(y) et:hyl)amlno)benzo(9) !soqulnolina-!5, 10-

dione: 
' 

6 1 9-bls((2-(methy1amino)e~hy1Jam!n0Jbenzo(9Jlsoqu!n~~lne-B,10-

dlone: 

6, !f-bls( t 2-(ethylamlno) e1::hyl Jamlno}benzo(g) !soqulnol!"e-~, 10-dlone1 

6, 9-bls t ( 2- (n-propylamlnQ) e~hyl J a111lho)benso( q) lsoq.ulnolbua-9,. ltJ­

d.lone' 

f'J1!:1-blstt2-(sec-pi:opylam!no)e~hy!Jam!no)benza(9Jlsoqulnol!ne-5,1D-

dione: 

6, 9-bls( (a- (guanidlno) et:hyl Jam!no )benzo(g) lsoqtd"oline-5, 10-dlone, 

6, !1-bls ( ( ( 2-amlno-2, 2-d!mat:ttyl) el::hyl }ardno)bettzo.(qJ lsoqu.lnoline-

5, 10-dlona. 

37. ~ meihod of· ~reatment of tumord in ~ mammal requl~!n9 

such t:reaf:.ment compr!s!t1q adminlstr.at.lort of an sf fgaf:lve anl;l-tumor 

amount:· of a compound s:elect:.ed from the qroup cona.lst:hu1 of! 

6,9-blsC(2-(amlno)ethyl)am1no)benzo(9Jlsogolnoline-5,lo-dlona, 

· 6, 9-bls ( { 2- ( 1 •-pyrrolldlno) eth.yl) amlho Jbentio[q J lsoqulnol!ne-!J, 10-· 

dlonet 

6,9-bls((-1-(amlno)buty~)am!no)benzo(g)lsoqulnollha-~,10-dl~nn, 

6,9-blst(J-(amlno)p~opyl)aml"Q)benio(9Jl~oqul"ollna-s,10-dlone, 

6,9-bls((2-[(2-hydroxyethyl)amlnaJethyl}amlnoJbenzo(g)-

1soqulnoline-5,10-dlone, aMd a sal~ of dny one of sa!d ~ompounds. 

··. 
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38. I\ rnet:hod of trea~ment. of t:.umors !n a mammal i:e~ulr!t19 

SUcth treatment bomp:rfs1"9 admln!EJt:ratlon of at\ ef facl::!va aht:!-~UMO:t." 

amount of 6, 9-bis( {2-(amlno) ethyl Jam!noJbenzo[gJ !soqu!nollne-5, 10-

dlone. or B salt thereof. 

l9. Tha method accQtdlng to olalrn.38, wherein said salt:. ls a 

maleat:e salt:. 

40. The mgth()d Btlcord!ng la t?laim 39 1 whet:e!n sa!d salt:: J.s a 

hydrochlor!da salt, 

ct 1. A procEass for lhe synt:hasls of a 00111pound acoordlng t:.o 

formula It 

0 Nff·R 

CtJ 

wherein n is 

c1-c10 alkyl; vhenyl or c7-c10 aralkylJ 

·c2-c10 aklyl substltu~ed with ona or t~o subsll~uen~~ nelactad froM 

the qroup cohslstl"g.of on1 ~nd -Nn2n3: 

c 2-c10 alkyl interrupted by one or t-wo o)(ygen atoms or by a "'emb1u: 

selQctel'.l front the gt·oup consisl:.lng· of -Hn4 ~ 1 . P.lf.l -ctl=Cf1, !:P;:AUI 

-cn ... cn- a"d -c.iec-:, attd optionally t:1Ubat:J.tuted with· oMa or t:.wo 

hydr:oxy (Oii) or -Nn2R3 9roupst and wherein 

111ii1iii1r · 
•• • ':-0 
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n1 la selected from t:.he group conslst:.lnq of hydroqen, t 1-c6 alkyl, 

phenyl, C7-C10 a:t:alkylt ·-CllOt -COR5-• .-COO.lt9,. -S(02)N5 and C2-c6 

alkyl opt!tmally aubstH:utad wlt:h -trtt2n3 r 

Ra and n3 are the s•me ar diffarant and are selected f ~om the qroup 

consist!nq of hydrogen, c 1-c10 ~lkyl • c 7-c10 ara'lkyl, phenyl, 

c 2.:c10 alkyl substituted with one or t:wo hyi:)roxy (oH) groups. -cno, 

-con5 , -cooR5, and -S(o2)n5, n3 ahd n3 taken t:.ogathet: wilh t::ha 

nltrogsn at:om to which they are bound for11t 101 12thylene!mlt1e rlhg or 
a 5- ot' 6-membered aromat:lo or non-aromal':io helerocycllo ring 

optiohally containing another heletoatom selected ftom the qroup 

oonslst!n9 of t1ulfur, oxygen and nitrogen,· n2 is H and tt3 is 

-c( ... ttH)HUa or n2 ls -C(=~ll)NH2 bnd R3 ·1s 111 

n_.. ls saleoted fJ:"om t;he group aomdst"1ng of hydl"og~n, c 1-c1·0 alkyl, 

c 2-c10 hydroxyalkyl, c 2-c10 alkyl substl~u~@d with ~N~2n3 , c 7-c10 

aralkyl, phenyi, ~con5 , -coo.Rg and -s(o2)n61 

n5 is select:ed fr'?m the group cons!stlnq of c1-c10 alkyl.' c7-c10 

atalk.yl, a-, B-, ·oi:- y-mspM:hyl, phenyl, o-, m-, or p-tolyl as free 

bases and the!~ saits with pharmaceutically acceptabla acids, 

.coMprls!ng the steps oft 

a) reaotlnq pyridltt~ -3,4-dloarboxylio anhydrida wlth 

1_,4-dlfluotobangenel 

b) cycll~ing th~ pt'oduct: of st;ep a) ln fum!11q sulfUt'io aold 

bt eleva~~d t@mperature: ahd 

c) displacement of fluoride by addition of amine nf for~ula 

nt-Nn2 , ~herein R• ls the same as t:hat! def1t111d by R • 

. . 

1ii1iiHf 
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42. The process acoo:tdlng to claJ.111 41, wherein a compound 

obtained in s~gp (e) has the fQrmula (1a)e 

0 J.m-Rt 

(X•) 

EU1d wherein R' has a ntean!ng ol:het: than that defined by R tlhd 

further comprlsln~ ~he slep of convattlhq R' lo Ra 

· 4 3. The process aooordln9 t:o cla!nt ~ 1 * furt~e.t' oomprlslnq t:.he 

step of oonve.rtlnq n• in lhe compound obtf!llnad in step (c) to 

another ~ompouttd deflhed by n. 

it4. The proosss accort:Hn9 t:o claim .t1, fu:tthet' comprlm!ng t.he 

step of subject:!nq the compound obtained 'in step (c) to 

sallfloat:ion and/or solvet:lott or sepa:r-at:lnq lsohlat'll 1:hereof. 

45. 1' process fot" ~he synt.hesls of a compound a~co.tdlng to 

formula Is 

0 Ntt-tt 

(?) 
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t11herein R ls 

c1-P10 alkyl; tihenyl or c7-c10 aralkyl.t 

·-. 

rH1s s11r:Ei- HAs-·sfr1T1 
REPLACED 

c2 -c10 aklyl aubstitut~d wl~h ana or ~wo subs~ltuents selec~ed f~om 

~he 9rgup oons!st!ng of oR1 and -Nn2n31 

c 2-c10 alkyl interrupted by ona o.t:. t:wo o.xygen atoms or by a member . 
selected froM the . qroUp cons!st!nq of -NR4-, £lB -Cllo:Cfl, ,trang 

-CH=CU- c:'"d -CE!C-, attd op~lonally subst:!t:ul:.ed wlth one or t.wo 

hydtoRy (OU) or -NR2n3 groupsf and.wherein 

n1 ls selected from tha 9roup oohslstlng of hydrogen, c1-c6 alkyl, 

phenyl_, · c 7 -c10 aralky~, -cno, -coR5 -, -coo.R5 , -s (o2 ) n5 emd c 2-c6 

alkyl optionally substlhu~ed wl~h -Nn2 n3 ' 

R~ and n1 .are the same or different and are saleoted from the group 

consisting of hydrogen, c 1 -c10 alrtyl, c 1-c10 aralkyl, ph9nyl, 

c 2-c10 alkyl substituted wH:h o'1e o'r two hydroxy {OH) qJ:""otJpu, -cno, 
-con5, -cooR6, and -s(o2)n5, R2 attd n3 taken together wl~h tha 

nltroqen atom t:o which l::hey are bound form an et:hylet1e1mlne r1ng or 

a 5- or 6-membered aromallc oJ: non-aromat:lc het:cn:ooyol!a r!nq 

opt!onally aont:alnltu;i anol:her het:.erot:tl:om nalcu~ted from tha group 

cons!st.lng Of sulfur, oxygen and tdtroqen, Ri is tr and n3 !a 

-c (=Hit) NJf 2 or. n2 is -c (-=1-flH HH2 and R3 ls HI 

TI~ is seleoted from the 9roup oonsist!ng of hydro~en, c1-c10 alkyl, 

c 2-c10 hydr:oxyalkyl, c2-c10 elkyl eubstlt::ubsd with -t-rn.2n3 , c 1-c10 

atalkyl,1 _phenyl, -COR5, -COOR5 and -S(02)""' 

n~ ls selected ,from the qroup conslsti"9 of c1-c10 alkyl, c7-c10 

aralky!, a-, n-, or y-naphthyl, phenyl, o-, m-, or p-tolyl as tree 

bases and l:he!r sall:;s tilth t>harmac@!ul::lcally actr~pt:able aplds, 

opmprlsl.n9 the step oft 
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reacting a compound of formuia (I),-where!n R ls -(CH_2)p-OS(o2JR5 

~nd wherein n5 !s as _previously dRflned and pis 2, 3 or 4, with a. 

compound hav ! n9 l:he formula H2N-(cH2 J q-o-B, wheraln .I!: is EU!lected 

from ths group cionslst::lnq of lr!alkylallane, (dlal.kyl)ary!sllane, 

formyl and aoe~yl, end·q !9 2• 3 or f4 

~ 6. The proce!!ls ac::u:lord!ng ·to cilalm 4 5, turt:het' comprising t:.he 

step of removlnq tha E group. 

47. A proc9ss for the •yttthesis of a compou"d aooo~dlnq -to 

formula It 

(!J 

wherein R l• 

c 1-c10 t!tlkylt phenyl or c7-c10 al"elkylJ 

c 2 -c10 aklyl substituted wlt:h ona or two substlt:.uenba salecbed from 

the group oo:1slstlng of OR1 and -NR2R3 r . 

c2-C1o alkyl !n~arrupted by one or ~wo oxygen a~oms or by a membar 

selected from the qroup cons~stlnq of -tm~ -, els -cn=cn, · trans 

-Ctf==CH- and -ciic~, and opl:lonally substituted with one or two 

hydroxy (Oii) or -Hn2 n3 9roupsJ and whare!n 

ii1i1i1iliflf 
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R1 ls selected from ~he group consisting of hydroqen, c1-c6 a1ky1 1 . 

phenylt c 7-c10 aralkyl, -cno, -con.5-, .... coon5; -s(o2)R5 and c2 ... c6 

alkyl optl~nelly substltu~ed with -NR2n3 r 

n2 and n1 are ~h~ sama or dlf ferent and are seleo~ad from ~he 9rou~ 

cons.lst!ng of hydroqen 1 c1-c10 ~lkyl, c 1-c10 a.t"alkyl, phanyl, 

c2 :.c10 alkyl substitut:ad tt!lh one or two hydroxy (OH) qroup!!r, -cno, 

-con5, -coon5, and -s(o2)n5, R2 and R3 tak~n to9ether wi~h tha 

nitrogen atom to wh!oh they are boUhd form an athylaneim!".le :t!ng or 

a 5- oJ; 6 ... membe.red aroma~lc or non-aromatic helel'ocycllo ring 

opt:lonally containing another heleroatom select:ed frorn the group 

com1lstlng of sulfuJ:, oxygen and ttil:roqen, n2 hr 11 and R3 .ls 

-c{""NH)Nll2 or ~2 is -C(=NH)Ntl2 and R3 ls "' 

n4 h1 selected from ~he group consis€ln9 of hydror;ren,. o1-c10 alkyl, 

c 2 -c10 hydroxyal.kyl, c 2-c10 alkyl uubstH:.uted wl th -Nn2 n 3 , c 7 -c10 

aralkyl, phenyl; -con5., -coon5 and -sco2 )n5 1 

n5 ls selecl::ed from the group oohslstlnq of c 1-c10 alkylt c7-~10 
ar:alkyl, a-, B-, or y-ttaphl:::hyl, phenyl, o-, m-, or p-t:olyl as frae 

bases and thelr salts.with ~harmaoeutlcelly aeoep~able aolds, 

compris!n9 the s~eps oft 

a) react:inq 6, 9-dlfluot:bbenzo[g) lsoqu!nal!ne-5, 10-d!one with 

·a t:!ompound having the forrnula 11 2N-(cH2 )p-H(coon5 )1'~3 • 

whereir1 n1 ls hyd.to':jen or a c 1-c6 alkyl, R5 J.s as pre.Ylou!llf 

def lned and p is 2, 3 t:Jr cf to obt:aln a ~ompound hav!ttq t:ha formull.U 
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b) ~emovln9 ~he 9rou~ cooR8. 
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48. A ~rocess for ~he syn~hesls of a compound ao~or~!nq to 

foJ:muln It 

0 mJ.Jt 

(IJ 

wherein n ls 

c1-c10 alkyls phenyl or c1-c10 aralkylr 

·c2-c10 aklyl subst:!tut:.ed w!t:h ond or·l:wo subs:tltuenl:.st geleoted from 

the qI"oUp co~sis~lngi of on1 a.nd -Nn2R3 , 

c 2 -c10 'alkyl Jnterrupted by ona br two oxyqen aloms or by a "ember 

sti!lect:ed ft:om the_ group conslst:..lng of -tm4-, .c..1.1 -cH=cll, tt:.l.!Ul 

-CIJ=crt- and· ..:.cmc-, · and op~!onctlly substituted w1tb one or two 

hyd1::oxy (on) Dt -tm2nJ gro'ups r and wherein 

R1 J9·selected from the grou~ co~s!sti"g .of hydrogen, Cl-CG alkyl, 

phenyl, c 7-c10 eualkyl, -cno, -coR5-, --coon5 ,. -s(o2 )R5 and c 2-c6 

alkyl aptloni;,lly substit.uf::ed w:lth -tm2njl 

n2 ahd -tt3 are the rn1111e or dlf ferettt ahd are saleot:@d from the 9r:oup 

consisting of hydtoqen, c:1'.""c10 alkyl t c 7-c10 . aralkyl, phQnyl, 

c 2-c10 alkyl substituted !'ith one or two hydroxy (OU) groups, -CHO, 

-coR5, -cooR5 t and -s(o2)ns• "a and n3 taken togebher with tha 

nH~roqen atom to which lhey ate bound. form en et:hylenelm~na ring ot" 

a 5- o.r 6-membered aromatic or tton-aro111atlo he1:erocyc11c rlnq 
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optionally containing ano~hor ha~eroa~om ~nleo~od from the q~oup 

cc::nui!st::ln9 of -sulfur, cxy9an and nH:roqran,, R2 ls II and n3 ls 

-C(=N!.t)NU2 or Ra is -C(=tlH)Nrf2 and R3 is Ht 

R4 ls selected f:r:om t:he group aons!st!ng ot hydt:ogen, c 1-c10 alkyl, 

c 2-c10 hydroxya!Jcyl t c2-c10 alkyl s·ubst!tuted ~llh · :..Nn2n3, c 7-c10 

aralkyl, phenyl, -con5 , -coon5 attd -s(o2)n51 

n5 !9 selao~ed ~rom ~he group oonslst!ng of c1 -c10 alkyl, c7-c10 

aralkyl, a-, B-, or y-nsph~h~l, phenyl, o-~ m-, or p-tolyl as frea 

bases and the!r salts wi~h pharmaceullcally accep~abla acld•, 

ccmprlsln~ ths step ott 

~eaotlng a oompoUnd ol formula (l), wherein R is 

(cll2 )p-nn3 and p 1• 2, l or 4 with a compound havit1q the 

formula n2N-c(~NH)sn3n. 


