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“Field of the
. : 11t v efolqaete ”-'-*ha\ll hg Antirhieoplastic-
pertles to the|r productlon to a p T i cal conposition containing
anount of at |east one conpound according to the invention which is
ective t O Deserition t he growt h of tunors in.experinental animal systens,
d'to a method for 10 therapeutically treating an experinental  ani mal
adni ni sterBWGaﬁuulDrﬂﬂrTHEMVEuﬂ'loNeast one conpound according to the '
entlon which is. effective to inhibit tunor growth in an experi.nental
i mal systsenfieloidhednvontiod Art 15 U. S. Patents 4,487,925, 4,552,842 and
524445 di scl ose-the anti-tunor agent designated rebec- canyci n, the _
- N- met hyl  and THs inyenticar refgtes fonqvejpompends havidg etigeoplastid espbrtier © their producion e
er eof ; and R %&@bCWPS“HF saneiningyan preountoefeat segwrone cmpound| dccayding togthe ingention
beccanyci n- PiGde effastveste inbibiy ter araysle gt Winars de prerisnetal wﬁéeystepwewrta 8] rpethod for
cardi a a8t otyP Pﬂcgg testing Tan oxpyriental agimal, by adrpipistering &P rAMOWNS (9 @Y leest 1R Serepound
ereof i h anc SRR the fyertipnwhich s efiettive todhibi fumongiova injapexrasmestab YRa: eustomy

rbon_and ni Lreaen der 20 submerged aerobic conditions until a
bstanti al aRBdh rebeccamycin |s produced SUMVARY OF THE | NVENTI ON
i's mven;g ON GOEPEsS: g§5 ﬁ% ‘{i %L ent.. | desi ated od rebec-
beccanyci n éal%%.mh@sﬁ &-m%%y. 23 --s .t?e o ‘FF % ‘ké*%a%?% t.v;? ook ang
acting r ebegeaty kot M a\gdc&tfaatﬂ ‘re'ﬂe arh d g Eeﬂ %f
d then reaCdehoddonige ﬁ‘esrﬁ‘rﬁ%bly ﬁodaﬂﬁaed’e% béShyciflproduda nt
e use of arhe¥BPTHTen Ghusd mmmayasgﬁllabiensog?é&e%car offan& nCunder -
out 10 %Oemﬁ‘rﬁé‘rged%ro&h&mﬂ’ﬂ&nahntﬁﬂwb&mtlﬁ%omgﬁec&fny&r&QSB%%’ cinfo |0W€d
yeacting the resulting intermediate with at .l east one nolar equival ent
sed on rebesunMaRyioF TfE VENTTONIOAl kyl hal i de as the al kyl ati ng agent, '.
ere i s obtained the correspondi ng 6-am noal kyl rebeccanmyci n anal og. By the
e of an. anpunThisfivestion ooprisessaealags iotthd arituintr agt G&iynaiéd rbbudcaTiy i fFointul ITD| ar
ui val ent2sanpunt of rebeccanycin, for exanple about 20 % excess .over
-ti nmes the nolar equival ent ampunt of 50 rebeccanycin, and then
acting the resulting i nt er negi aftke Wi t h about one nol ar equivalent of an
i hoal kyl "hal i de as the al kyl NGydent, there is obtai ned the
rrespondi ng 13- ami noal kyl rebecdamyci- n anal 0g. DETAFbEBulBESCRI PTI ON OF
E | N\VENTPON 55 I n one g |s i nvention is a conpound
| ected from the group ¢ rrpounds having the formlas Il
d 111 beI ow 2
35 : :
HO
. OH
~ % CH,

- -produced by first-reacting rebeccamycin with-a strong base to obtain a reactive intermediate and then
. reacting-the reactive intermediate with an aminoalky! halide. By the use of an amount of strong base slightly
~ 45" In excess, for example about 10 % excess, of the molar equivalent amount of rebeccamycin followed by
reacting the resulting intermediate with at least one molar equivalent based on rebeccamycin of an
- aminoalkyl halide as the alkylating agent, there is obtained the corresponding 6-aminoalkyirebeccamycin
analog. By the use of an amount of strong base slightly in excess of two-times the molar equivalent amount
of rebeccamycin, for example about 20 % excess over two-times the molar equivalent amount of -
so rebeccamycin, and.--then reacting the resulting intermediate with about one molar equivalent of an
: ammoalkyl halide as the alkylatmg agent, there is obtained the correspondlng 13-aminoalkylrebeccamycin
-analog

DETAILED DESCRIPTION OF THE INVENTION
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In one genenc aspect, this mventlon is a compound selected from the group consisting of the
.compounds having the formulas 1l and lil below




P g an et G e besBY 0 67 [é:'r""r"?f']{’f"f?i"'r:{'di' errT A

|ndependently, are sel ected from hydrogen, unsubstituted and substituted
[err] al kyl, aral kyl having 1 to 3 carbons in the alkyl noiety and
unsubst i t ut ed phenyl or y tituted with 1 to 3 25 " al kyl, al koxy,
hydr oxy, * hal o, carboxyl Evkw%ii onyl, and am no and nongy and

di - | ower - al kyl am no n the aryl noiety, and aryl el:cteg from
unsubstituted phenyl enyl substituted with 1 to 3 azkylF‘al koxy,
am no, ~and dial kyl am no, nitro, carb

hydr oxy; hal o,
alkoxgtérbong,”“ S provi ded t hat bgtr"
, [err] and [efTr lﬁﬂkl
/6= menbered ring toge

each aryl and,
[err] and [err] b - e
wherein R3,is 30 s; ected—lfrom[err] NH, 0 and S; X_i
F, d, Br, [err] & CH; carboxyl, alkoxycarﬁg yl
al kyl noi et yHk | gfkyl, benzyloxy, am no, a-
[err] is selecte dfom H and. [err]; and pharnmaceuti
addi ti on and basef(SAlis thereof. Preferred, conpound ording to this
i nvention #avi ng bf Formulas Il and 111 above hose 35 wherein n
is an integer from1l to 6, [err] and [err], independently, are selected
fromunsubstituted and substituted [err] al kyl and, when taken together,
[err] and [err] Feymadas@&lected from[err] and [err] [errfFotmularmalm 5- or -
6- menbered ring together with the NNatom wherein R3 is selected from/[err],
NH, O and 8, and wherein [err] is Hor [err] and X is selected fromH 4,
Br,\_OH, [err]Wh%rﬂ'd [err].. More pref erred conmpounds according to thi s
i nvention havi n%}séh@tes?”'lﬂ@ﬂrfﬂpas Il and |1 above are those 40 whe
i s sel ected frof #e™; fdergadastly arepselgigd drom hypo °“aH'Ef”T's€'|” ‘fﬁ‘ﬁ’ ‘é?f’d hg‘:l ‘Z'rky'
are sel ect ed ap%lrﬁay_pg1 boaqx ealk lrm:n A ]unsu %l 8 enn é}’ itute 03
sel ected f¥o '1% 2 mﬁﬁﬁggm"ps

ndnﬂ f C?H\ t?d n I a s xtute 3 alkyl,

a bonﬁl aﬂX i\
©

aCCOfd' ng to Tk h dro Xy, halo.. amino, d al Iammo i ro oxv y I}:’Fhe

t hos V\/nerel roold$ mg{?% gg,eﬁz;g,,&% ‘?,

selettea f H,
OHKBx HQR% t he
dialkylan1no and
y acceptabl e acid

et
1- d 11-p =80 or % Liher %tﬁth%q@ Ghérein Raﬁ
[err] is @o NH; o omnng sents representatlve
combf nati ons 0 RS 8Bd WonB IO/ RS BW'(%J%:'g B Nén, Q%é)&i Elk&&ba@fmy?%ndr&lkoxy wihBiein lthe 2T
[err] and mamie £bh@J 2l BoPidlyl o, Abn-SHERalAaRHRSan | | be readi |y appar ent
to those skill it Boldchea framtH anti ICHL; Sind ShalicalBelty sccstdblotabia bdditide amiBaskosltstiidreot. .
ar Oup A, bear i pigertdae caipautas abcordingté thistifebntioR Miading g d EorBwilas 1l iahdi tilestbovat are those
ei ther or dsotwnersihen B-anainidgel IropOS itd BORS arfddBS iirgiepenaahtly, e bolated floer urs)bstibted hrel
r ebeccarrym N stbistigted L&-Cedlky! @id, itEn takan togdthen ROaidyR? onag be Seldced frpm elCH e and -(GHa)- -R?-
am noal kyl , t(CH)0toferm a S oriB-metib&ed thg together with the N-atom wherein R® is selected from CHz, NH, O
i and S, and wherein R* is H or CHs and X is selected from H, Cl, Br, OH, OCHs and OCHz2CgHs.
More preferred compounds according to this invention having one of Formulas Il and lil above are those
" 40 wherein n is selected from the integers 1, 2 and 3; R' and R2, independently, are selected from H, Ci-C3
alkyl, and -(CHz)s~; R* is H or CHs; and X is selected from H, Cl, Br, OH, OCH; and OCHz2C¢Hs.
Most preferred compounds according to this invention having one of Formulas Il and Ill above are those
wherein n is an integer selected from 2 and 3; X is Cl in each of the 1- and 11-positions-of the ring system;
R' and R2 are sach CzHs; and R* is H or CHs.
5 The following Table 1 presents representative combinations of the many groups within the defmltlon of
X, n, R', R2, R® amd R* and many further combinations of such groups will be readily apparent to those
skilled in the art. It is to be understood that the aminoalkyl group, A, bearing the. groups n, R' and R2 may
be substituted at either or both the 6- and 13-positions (designated A® and A'3) of the rebeccamycin ring
system. Of course, when only one of AS or A is aminoalkyl, the other is H.
50 . .
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Tabl e; ;,

‘J:-r n
[err]™” [err] " ferr] - BB026902581: di chi o0
2 et hyl . ethyl - .methyl 1, 11-dichloro
3 et hyl . et hyl ‘met hyl 3, 9-di am no
3  nethyl " _methyl. H30 2,10-diamno
4 propyl Ta ~ R ege tituent Groups 5
i - propyl H. ' ‘met hyl 4, 8-dichloro
6 et hyl H nethyl 3,9-dichloro
2 phenkthyl H | A“methyl 35 4, 8-di hydr oxy
3 benzyl H « Methyl 3, 9-di hydroxy
2 . [err] 40 8- di met hoxy
3 [err] B met hyl g, 9- di net hoxy
2 [ eriq met hyl 2 L . 3
[err] H3 1 . Jerr]
methyl 45 2, 10- di met hyf X 2 hexyl |
H nmet hyl. 3, 9- dMR '3 ethyl
et hyl met hyl 2, 10-di br ono _ 2 _ [err] .
net hyl H ' 3 et hyl et hyl

H 50 In other aspects, tigp invantion is a pharmaceutical conposition
containing at | east one of tte npounds according to the invention and a
met hod for therapeutically tr tigg a mammal i an host, forle%anple, an
experi nental animal, affect §j mal i gnana #unﬁcngynaun1m|sQEang at

| east offe of the 55 conpourlds’according to this inVention.in a tunor

gr owth- |nh|b|t|ng anount and, usually, by nmeans of adm nistering the
conpound in-the formof the phar rraceutlcallcorrpomtloz\ By the expression "
[err] alkyl"—oore partXcularly unsubBtitRied [errL_aIkyI i®_ neant

strai ghg, chaj n_ or branched-chain or ¢ cI| yl groups haV|n total of
Si x car%o oﬁg ~diGRIOFR_s of suitabl %P@ﬁ cha| ?5@9 025 Bl

EkaIlgrouPSILDELGﬂehnet@yL,dethKI3.plFEyTththyl,_paPnyi andmhﬂmﬂf gr oups.

anpl es of gu anched- chain alky, roups in i sqpropyl,

sec- butyl, §bgt§$£859%ethylbutyr, 2-pent ?ﬁhéi%mnu)ﬁééﬁgithgplike groups.
H

20 2,10-diamino 4 propyl propyl

3,9-dibenzyloxy 5 i-propyl H methyl
4,8-dichloro 6 ethyl  H " methyl
. _3,9-dichloro 2 phenethyl H " methyl
4,8-dihydroxy 3 benzyl H methyl
3,9-dihydroxy 2 ~(CH,) - H
4,8-dimethoxy 3. -(CH,),-0-(CH,),~  methyl
\—/ 4 3, ,9-dimethoxy 2 -(CH,),-NH-(CH,),- methyl
~ 4,8-dimethyl 3 -(CH,) - H
-.3,9-dimethyl 1 ~(CH2)2—S-(CHZ)2- methyl
45 2,10~dimethyl 2 hexyl H methyl
3,9-dihydroxycarbonyl 3 ethyl ethyl methyl
-+ 2,10-dibromo 2 -(CHZ)4- : methyl
H -3 ethyl ethyl H

50 -

In other aspects, this invention is a pharmaceutical composition containing at least one of the
compounds according to the invention and a method for therapeutically treating a mammalian host, for
example, an experimental animal, affected by a malignant tumor by administering at least one of the

- 55 compounds according to this invention in a tumor growth-inhibiting amount and, usually, by means of
administering the compound in the form of the pharmaceutical composition.

By the expression "C,-Cs alkyl”, more particularly unsubstituted C1-Cs alkyl, is meant straight-chain or
branched-chain or cyclic alkyl groups having a total of six carbon atoms. Examples of suitable straight-chain

4
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benzyl, phene £ alkykaiug F@‘Eq‘? °?'°%M‘r ‘?F@’r'l P Y' 5 ?t" 6% a° xy|
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and divef kyl ani® ” p R o sﬁjs ess.cg'ﬁ ry B{saRQangﬁtQhWSrhe fiky! or
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11- di chl or o- 12jucop@nagyihyHiwexen 2hg sarge rfrsbeppproysial ds Psedgihipeg g\? ty aithough’ rtne
However, the rGhersical Absyacie pympeling’syptams,is aiged; tp r'@lﬁﬂi'@h%t"a’%sr P°§1 n P rsbecePPYRRIY

%becc mycin

It
qﬁ g{ﬁ Ival oroHuShd &tain of
ing the cﬁara en go(gg]'glt ﬁerocolomgenes strain

s ittohs yWan aqueous nutrient

y [l %&f Ffr sf glga aer ocol oni genes,

6% Oh P reB&ERG/Sh ARG SRRASin
zer ob ‘cziom?f’fmac M’ Py féeq Berhe GH R i BT @kamyci o

Hmaﬁﬁ bré pfdRF6d éridBimbrits bécliding to
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th@o Chem éwtemdbst ract s numberi. nqgﬁe st ens |s used to b%zlnven%n is
CC

S dodidhdrabBscamicid QR 86 pRBYEH By SubjéLtng rebedcaroyt
groupsy SUbS ' ttb’h Bdysi ﬁndr REHRY Yrftdriedidtd ¥aySHeSdubiBatéd o Bikyldtion sing tsthang base followed
1, 11- di chl or 0 UBslidnl 8 Y iRtenfMiald GroSBEl sithg Pasdy fdati@ntnwithed buithtso amindalkgl halidec Bther
of rebeccanycidiohBpndldl @k RebsSEIRPHH Havingi viaildus stitsetudntsoard thel bliendaimiyom riggn dystem can be
preferred and ggedRERs REhaN deabed byEKaskaee 8y Tetabpdion LErs, PR 491541989 For exampls,
i nvention. EOrpyauiagiak procedirdembrbio tisciasod: compopnds hawmrihdielioping trreus IV yere produced:
subj ecting rebeccanycin to hydrogenol ysis and the resulting internediate
may be subjected to al kylation-us g strong base foll owed by reaction of
the intermediate fromthe strqng- treatment with a suitabl e am noal kyl
hal i de. O her chrionophores of U .aﬁb0|n havi ng various substituents on

t he \ebeccamycin ring systenlca producedxu5|ng met hods di scl osed by T.

Kaneko et al., TetrahedQu=h &5(1985). For exanple 35 by -
usi ng ‘t he procedures the ‘.ounds havi rh;% el % oW ng

formul.a, 1V, were produce N N ] Formul a
'V 45 The followi ng nore partigul arl i describes a typical synt hesi s of

anal ogs or &ronmophores of rebec- camycin having various substituents on
the riing systemin the place of the O groups. Treatment of a 55

substiituted indole wt h met hyl gesi-um tetrahydrofuran produces a
solutiion of indole Gi gnard (Vi 5@@3 :

50 : o : x-ocu Ph

The following more partlcularly descnbes a typlcal synthesis of analogs or chromophores of rebec-
camycin having various substituents on. the ring system in the place of the Cl groups. Treatment of a

55 substituted indole with methyl magnesium tetrahydrofuran produces a solution of indole Grignard (VI). Two
~ equivalents of this solution and one equivalent of N-benzyloxymethyl 3,4-dibromo-maleimide gives an
adduct of formula VII. This can be either photochemically cyclized by irradiation at 300 pm ina bedzene
solution containing a small amount of I or thermally by refluxing a solution of the adduct in benzene in the
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equival ents: of - thi.s.sol uti-on; and “oge egui-val-ent .of -N-benzyl oxymethyl ...~
3/ 4-di"bronb-Hal &i'm deigi-Vés an” a’d‘g‘ﬂ%?ﬁs& 0B F it ar Vi Thi's' ¢an - be “ei't-her
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t he syigar 0-acyl groups gives the desired product X. Illustrative of the
substituted i ndol es that can be useqri n fhis preparation e Tisted in
Table 2. 5 [ERR] 15 40 X and [err] ar ] ,defoyne her ei_.n E;rp], typical ly,
is [err] 45 50 55 6 EP 0 269 025 BUTAble” 2 ¥ starP™g Flndol es 5

5- Ani nofendol ex6- Ani neisegtol e enzy®dxyithdol e 10

4- Chl or oi & 5\Chl-efotnd - Nydr oXyindol §75- x
| ndol e 4- Met i ndol e 5-Met ¥'ndol e 20 N
4- Met hyl i ndol @ 5- Met hyl i ndol e yp 9% | H !

15

ro/\¢
N
20 0 0
hv, I, i
O T O —
8, ag,0 X a Ag,0
N
H H :
25
VIII--
30
1) K,
' : i OH
s - | ?d:‘:i. KC '
2) o - Dy
or?
: x
40

X and R* are as defined herein
RS, typically, is CHs
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sidation-of fany . one -of I'fie™t hree™ chHronmophor é‘é"ir"e'g'r’“e‘s-éht ed- by For mil
- a chronophore represented by FE&EPURE 0RSHBA reaction with an
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in iert sol vent haskesn disoyasesl thej by uipa,iapaIbashAer examelegiahts o amioY plighty g excass of
starting né é%‘? QP'?’&ﬁﬂEf"ﬁ&bﬂm?t?"ﬁwg.%y Wﬂm%?ém‘};%(a'zp'e in 'Fﬁah'(?‘: "Qgs‘“t i mgng:
: I al -11% S owe atment with a 0 olar eqyi
I (r)urg ? ;é?gup: g ? %ﬁmm yc;ﬂlé{térgr:dge(ma@ﬂria}smz §Fpropnate arginia 1 cohk&hd,rﬂ%m rﬁmto%aing&'a
; compound according to the invention having an aminoalkyl substituent on the N-atom in the 6-position of -
S the rebeccamycin ring system.. _ ’

45 - Further, it has been discovered that by using strong base, for example NaH, in a relatively large excess
amount such as an amount slightly in excess of two-times the molar equivalent of the amount starting
material, for example, in the range of about 15% to about 25% and preferably about 20% (18-22%) excess,
followed by treatment with an appropriate aminoalkyl compound in an amount about the molar equivalent of

. starting material, there, may be. obtained a compound according fo the invention having an aminoalkyl

50 substifuent on the N-atom iri the 13-position of the rebeccamycin ring system. B

' When more than two equivalents of base are used, a dianion at N6 and N13 is formed. Since the N13
anion is more reactive than the N6 anion, a N13 aminoalkyl derivative is obtained when only one equivalent
of aminoalky! halide is used. When two equivalents of aminoalky! halide is used, the N6,N13-diaminoalkyl
derivative may be obtained. . .

65 Following the reaction of the starting material with a strong base, the resulting reactive intermediate is
reacted in situ with an appropriate reactive aminoalkyl compound by adding the aminoalkyl compound to
the mixture of starting material and strong base and intermediate reaction product threof in inert solvent.
Any aminoalkyl compound that is compatible with the starting material and product and solvent may be

an afi noal kyl halide provides anal ogs of rebeccanycin according to this

7
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[err} \Aherel rrl.a 'r"a}e ‘as- deflned above and L |s a.-].eavi. ng, /
group- “Such as "hal 'dé" of ¢ rret hanesmbaaﬁozsat p=tol uenesul fonat €. “General I y©
an ani noal kyl halide such as, for exanple, diet hyI am noet hyl chl oride and

di et hyl am nopropyl chloride, may be advantageous| Y, efci)y. the
react i Onusad, fort xamge lam sminoaliyhhalidenert SuiRgatRRpd e dike. ezv?;g% %‘r‘f{&or ,;afldé or '

advant ageras lwperain mbjusmd 52 ragfo s ef} @aﬁvaraéd Ltﬁﬁ N |dge bagutfor[ 8fafnble} O

about [ emethanesDlienatei %t m@'“@?s‘i‘?’ﬁﬁet i " Qﬁ 509 ga. generally,
may be sdtisthylasinopthy! cuorp!eran%etwa"‘é{m?' "““V bgg ala%fa udhoavenoer ,  t he
react {on i Sevasaliy theyrepctiony féi’%‘gléﬁs i‘ﬂ 'I i art| g YR &lerial A8 sony Sasadded
to t he=5toomrtesreperaud: mate'sﬁ agqut, 1&°¢ ha;,sr Rbvdved AR readtioh isesualit i ng

reacti vegqef:a‘;wmﬁgpgr SEEA {3 @ Redd c‘ffl on’ pro uct ®thereof in inert solvent the
appr opr i 8eplettin A Qun Shikehibi R84 Bong bése ambrgsubieg seétive ed at
room t enperTden therer! '6%&8 lﬂ%ﬁ 7] “gﬂﬂﬂ Bf%ﬂrﬁa,{,pré{ggmno{mrcro]npénmd argl teeresulting

peri od® Ofntemwte I ﬁl?ne?iz & rorobriturdQbH sBout! B9-24 hdufieor B 4thfond shotkes peitod o i ve

i nter madl"%ﬁ“@fe ,gﬁée 23 5_){1{. @&@&Hﬁdf thé r&&Whrﬁ‘nﬁednaEhmth@owpd%d%“RS?"d is

For mul as ?'T‘ r ‘a‘a’f‘?? according to this invention may be péﬁ%w dedrb%g ﬂy

phar mace ARbAPLR 1R GIc6Hdiag!dithis Byentanana e erovgadas P t hat -
the anj.on, gcéﬁb%%:&??ﬁ?ﬁg F bad dal@qifovédlﬁh’at et apios j ogy igtion dReFROf g'dt st ‘gt‘% o
toxi ci Py ¢ m & 15 Beltoititfl of thatbaitlahe thatahd samare coopetide Vi) tBe Hndp & °°§‘Ee rd
and conv rh% A calRBRbAERAEhdr Gativentichial ddievapts andieGiPlagt Cl{?@ﬁ@’éﬁ"‘i‘ ||0n8§i|t Ent S

and exci fheRbsuticHS toripBsitiony agpmY Gy elal ion ppnentere'c sﬁﬁaf"&i l ant.:l W|th a mtairal
aGt

QQJL)*

conposi t igfsa B¢ adhélodapectbigads insivipgresstioe phgoma het Ol '
addi ti gn ssilet srganiccaftoryiie ehobeplicoio avies) Eianples ot BERS I%CMI' . gg@q,talegn of ¢
CoNROUNdSphedohdrioranid) @ tiel likanBkamplps ofi quitable iganis A5 s " to,ggn&@ﬁun@ acid, :
car boxy! i eidasudcisiel hdid wbrzoia @titiJartaiS atify PRRIOE 2OIE, d?elﬂgB?s% °m ner aci ds i ncl ude

hydr ochl gt thedikd. d, phosphoric acid, and the undslbf Eailies £
organi ¢ aci Tie base $alisiere fnemed by "3&‘1"@”‘5& eF q&fes' ,dmgrea 'ftgmbﬁeﬁrafgr&#*%daﬁv eitraci d, |-
benzoi es alcand, il withy alkali (e, Kicand a“‘%i'%’l? 3 ﬁ%ﬁaﬂgwlt FORjchoxle] Ghrbonate or |
p- t ol ueneakali frastel asge #nd by t9aginy W |ne 35 BamPib,s30idth Gnd gotassAh ipjgiroxides, |
convent i obiearbopate; sAHF GLAES mF'ﬁ'@(S’le{}tP Q,E N6onatedina WdsrasbonBiog paldiurs 25 |
|1 and | | sodiynispd a‘f‘??éf 'i" °f' oo a" ﬁf %a@%mo(nfaaby rBactioBal,combpundsietl Mh) |
metal bas#¥ znAsf ym ngiiﬁ L @benbRHHBredamiie yocrien @nd BV t h ¢
am nes Sf&f"!%l"ea“ﬂ éé’gh r de dI‘OXI de, carbonate or bicarbonate ]

salts of # %l s td ARO0NRS Sl a6 providr sod amialie corrsitian FR, form 0
pot assi Um h 87 HQECGEE%Q Hﬂg.%mamn@ﬁgé powdear mtcwplean@'%soa‘ﬁﬁffﬁ%a“ :
pot assi unfd 33 ?f StaB0 ol fas-mergrnemm ekt ogp caerlec substange Whish ey fg@ﬂ?"sm'v as

Addi ti gnal 2 di% & inCeaacn SoRI6 b tliAfer agTBEDRIsut 25 alciipnt, fryering PEATSRLHry HES "rso
of conpdu @ Qg 30bnt, bRGSHaB& disintearatingl dgbntyantdpsulating e9epl %!Hﬂ'ﬁé'ke d'i'eBesﬁ e

N, N -di b g ﬁf q,(]{agfeamayaesmr@mnmndama@ falpaugag laclop :) lELg as
phar rraceutggml ci@bsid MbterERY arldathes o] The spmpaunds w@n P S 'a’é"“gm',“z ﬁ
conposi ti Qe sidtbié dorpaids D reprogrisitiong.nigclusint salyfioas @t S o °§ ,legg),d

i NClUde, PR IcEn bé alssorb jn Serjis whtersor oty "‘!5’!"5'“"4**"5 ¢ .': "ﬁ', Rer, 4 &x‘éh papd
cachets. SQuiataition. Exbrplescefrliquid rogmierp Spitaale foft °’f"ea§ ';' S é{ah\%s SilkBsd aion
whi ch may pidgieriel ghweoloplypthaieneglycol apd E’%"PF éfrt‘" ° ° a J QiabiEdteriR iflection [
further f oiabledn perewbralzse iclide watsrfor-nep o ! reral? a Wiitdble ARdfered isotonic :
| ubri cant ,mesilas Puitable fyffers o pse with e, fiquiq ﬁa{l)feé ° WuaDkifdd, Nometgficamine, L(+) ¢
encapsu&satsph@na@ém trigpdiung H@W?ﬂ?@'mi $P81"§'en§a o ﬁ&iﬁé LdeRE&S i nclude, to name but
a few, madysinei anehlcarapiinglierang Py con Can LAbunt ofSatER! compereiitpBhet, Is,peaipeund of
dextrin, st ar@hphaw o |f n m Dﬁi@& 3 Sjusidl Widbif) dedendieg updhthe oariquislinds
according 'f°6“‘l'ﬁ1'ée°| H\?b eo vb'eth D oaNaihe dorfigouid sed] andstbd disired comesselien ©f or
conposi ti o‘ﬁ’g"ca'f ,q Wm&avem&nmm oitfuangp detyeent Rt O 40
whi ch céh ‘E? 3?‘ c@ai No Itvg(gh o@odﬁﬁb&ﬁonor other liquid nediumfor oral

adm ni str a? h‘egl)'egpeut%rusgﬂzf' %Htlﬁ‘g{ é‘lfnammallan host, for example an experimental arturrf\falcrt\ost t :flf::‘:ltbel:it:z
e
of this invention will be administered in an amount ejfectiv
; mahgﬂant o ormor. o -inhibiting amount of dosage. Generally, the tumor growth-

rowth of the tumor, that is, a tumor growth-
§5 ?nmbmng amount will be in the range of about 0.1 to about 15 mg/kg of animal body welgrtrht/dar\ef 'Ijl :: r:\c; :t:
understood that the actual preferred dosage of compound will vary widely depending upon the req

of the animal being treated, the particular animal host and situs and disease being treated, the c|orr’:|;::osn:>r3
being used, and the route of administration. Many factors that hat modify the action of the anti-neoplastic ag

B e ikt

ognc la:
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e.r;s swtabl Y fcr oral

Exarrpl es’ of Ilqu1 d ca

adm .St . AR e s
adn’i’-%’st ratioh i el ude wat'er, " al coholgp PsdayossB10py| ene gl'ycol”, poi yet hylene
glycdl and m xtures of two or nore of the above. Exanples of || qui d

.carrilers suitable for parenteral use include water-for-injection

‘physiiol ogi calyiifbd @2fen ifdd eecainhy ord skitealih the sittde whieh thig yrwtwrbwﬂﬁ*ﬁd'ﬂ%tud"suff’ %B'l"%

buf fdrs for uge bl Weighbiandlsexefitich apienak fiosts dietotiner of \apmigistr %@F"aﬂ‘f* retion

buf f dr ed i sotrag Lvelly & teldsbaser andhthe u@eA@mlt"gt@én"LmﬁVcﬂetcﬁrﬂ %e°” sect z
bi car bonat e; vamidi tienneiitiuat telpratsy rﬂeiehgl A cedrpinigaton (of ‘??P° n,al teﬁmaﬂon
) - ar gi'niy ne st oconditives et beareadiiyvascerained by thatd i"@edo'ﬂf“fe

phar maeeut i cabstconposi tion will contain an arm act 0 giﬁ,g,tts f it
i s, conpound of Tieofoflawing exampies Jre |Pregpnteg; tor 'leEat? a LSY' o 8o ng@ﬁﬂg&dau

Pre:
or adj usted vingetop agkbize AR ithlp ‘i&’b%’Hedt??é‘ 16i) aedpa f"d\égat | on the form the
pot ency of t hiempriatarpscig iAo B'El'l‘&l"" X Ihe“ﬁegl Jeskhd 64 &.&Gﬁ&”idﬁatwaaalnsbfthe

so conpound i nRekeecagyy 65"‘}"’9? Gficor bt Gdrand6tt 41V Rp&HRETHO Taritbr
wll range bel'm‘?tea (yu mla?@l ol(:)or méﬂ“%f Hf{g%‘ﬁ:&:fﬂé é?lcemsg:fb"ser@ﬂ at several

composi tion. kd WD FnglkG BB Wt ABY. Reslts of trertest>asmgbbwen
an experi nent %‘tsag&t?"ﬁla a" f el yo%@a hgggﬁateuacumam olvomyamandceilatiycin

of this i nven | "y" e cantyci NanaibgUstcor@ihd & thie\iavetition | pobseRs pseful
the growth™® ,{“ 1€ p, suns 'lfs M %alret%l}non? gromﬁgﬁ i nhi biting anmount of
dosage. Gener 3 P e turmr growth 55 inhibiting amount will be in the
range of aboug, an% 1t QoA lambSetYHelidgcadfyciani mal  body wei ght/day. It is to be
under st ood t hat e act ual preferred dosage of conpound will vary w de
dependi Ng upOBMENRI0 RS Wad 8B iriier0drgonhe a anbitwralbf eesceamyein &8P g, 1ThE % 24 g‘zﬁt‘é?
ani g8} host apg, ot Mo MeterciosmimBes dbsiimig 4tmesert tectpergtife. %‘6???)’(‘5"&'@?‘8‘!{ B’fdﬁd
used, , and t he3g@minel) @ds aaduai ni strati on. Many factors that rm q&técﬁbl
of the anti - neRplediking Griagewds sired forf2 hQ BN BSCtiEN o ?ngﬁfg % gf o Olh
by oné ski | | eqotition,tThe remction trixtush vashbasifieds by AR P’oW“f?éﬁdt [Q rc}fm I’ng, 1or
exanpke, agse, efpdy wei ght and sex of the ani mal b
admi ni st r at i Orthe pradnie leer wascqoliacted and washe Yithdyging gn ‘;& Verl ?E{so., yfhgﬁ,%%t’e Obtamed)o‘;
di seage; and teveporkiioR @t thgeentj was ERIPMAAIIR é"‘ ”8" A J t,grpgpysgw
peri odi cal |y wettite nomegundaR >AI0HG: NYFLPMSR? st :ﬁg H ad mgwﬁtergat(d an, J(@|91-
appl i ¢ation) raf8szk s @ W \’/erﬁ%% 73 ( dalHIIJ Yss@‘?s bR2Slad yh, 2H), 3.70 - 3.48
/0.

ascer tjai nedwbyizk A& i SkiJ| T 8f eh® Frhg,@p wﬁr@ﬁgrmm &@e, 1070, 760 cm™;
det er rfi nat i on e&2721Re? ﬁ%ﬁ ar‘rp es are present ed to il lustrate but
a few represemt"ﬁ@ €9 M t®%0of this invention and are not to be

constriued as |imti cn RARcHkgias ent ages are by wei ght and
al | te{rrperat urEé‘g'“%\?g%(%B'a garpl%eth@e%bg%@unl esg otherwi se indicated. 10°

Rebeccanyci # apal o difbelnihrSoobaAMQER (700 MYLI.E5 thewl) oo rok obFHA #t P vas
activi ?t y again a'n 3%% ;EJ o :g%?n ' :mglgaeel SoRtidre Nita sRMRBB h at0Wr the regulting Pfqﬁeate was

A

pr ocedtur es of 4 1y fu ion dn@ WaSHo® Ghith Risfigineiesr tCigieerdetheg . (©0%taf the '3'° °f'" H
(1972). Prol on,qgéobomﬁ DMSO-) ¥ 0.7 @F 1H),c10ke (5, eHNY.2B(dnis Jdbéél“&)e&o%\td H (I:;
dosage, | evels Fang! gy Lreey Kran@/ kg b@cs)ﬂzw/mayart d ‘1@0” 1 / = 95
Resul t§ of they)asdeIpsa 9, SoB0pa 1HN EIES BachiiphA ihg oA sgfggt% 9’1381
conpar { son agemd), 3.68 -BH7qRL B, Smmwl(wﬂrhyt?ﬁt(t Jm ?Brﬁﬂ: 'Fh(Kf

resul t§ il ustoss,eed &mt; RABMSIBEDGTONSIG 495 BiRal ogs according to the | nvent i on
posses$ useful antineoplastic activity.
- 45 Example 3. 6-(3-D|ethylammopropyI)rebeccamycm

a mixture of rebeccamycin (162 mg, 0.28 mmol) and NaH (7.5 mg,

(0.78 mmol} of 3-diethylaminopropy! chloride. The resulting

A workup similar to Example 1 gave 55 mg (28%) of g\i

' 50 title compound: NMR (DMSO-dg) 5 9. 28 (d, 1H, J -|_|7)86ng3r (% N :) H(dJ1H 9J1 -H :) 15l-lz; (;d731 gi Jtl-l .; a_Hz)

! Hz), 7.70 (d, 1H, J = 9.4 Hz), 7.45 (d, 1H, J = 7.8 H2), = ) )

53)1 (bs, sH) 5.03 (bs, 1H), 3.95 (bs, 2H), 3.82 - 3.59 (m, 9H), 2.44 (m, 6H), 1381 I(m 2H), 0.90 (t, 6H, J
7.0 Hz); IR (KBr), 3328, 1691, 1376 1052 755 cm™"'; MS 682 (M), 653, 403, 393 m/e

DMF (20mL) was added under argon to
0.31 mmol). To this solution was added 110 mg
solution was stirred and warmed to 40°C for 6-h.

55 Example 4. 6-(3-D|ethylammopropyl)reb_eccamymn hydrochloride

ethanolic HCI in a similar manner as Example 2 gave the titie

' from Example 3 with
Treatment of the product p SO-ds) 5 10.70 (s, 1H), 9.81 (bs, 1H), 9.26 (d, 1H, J = 7.1

compound in 89% yield: mp >250°C; NMR (DM
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under argon to a m xture of rebegp@rﬁgbﬁ;éwo ng, 1.74 nmol) -and NaH (46"
ng, 1.91 nmmol). After 20 m nutes of stirring at roomtenperature,

2-di et hyl am noethyl chloride (524 ng, 3.86 mmvl) was added. The resulting
m xt ur e HaR8.0% td. tht.eld=f&X HAA7.T8. (dattt Jt hd 1.4 HacT7a . Wa.s) Ehidi® Hpu g8 lteeH.Py= 7.9
addi t i orizof.e4.6b Bty JHES.2d1z). §t4P dhrs, 1HIHRR34r(bsmat) 6A6 (s.xiHY 1395 Wess 2H) a%83f (ine 2H) 366 -

addi ti or$-56 fm.il. 128t o2H) X 10] (ms ) 2- 120, 2hidlt- ik BHCd & Anki2)HR HRNRBENI692THS2,

or ganic. P&y T0 cwas FARMS 68 4+ BrRd7.#8 Ml wi th brine and dried over [err]

The resi due obtai ned by evaporation of the solvent was chronatographed on
silica GeamAled Gl? {Sfptwjamiponoruiehecenysitve 770 ng (66% of the t|tIe corrpound

T ialisls w o AL wg
T

a ropm atur
H%enc gﬁgl ﬁ' ;ég rat ZHE% qu
: 7 |c coll ith Yrine " -
} r7h fbth aph %fi 217

e- aﬁal@nmrﬁ O%" lﬂe@h Y Q?Gﬁﬂyﬁﬂ%owmng ’MRO a
sol utfgorzor@éo- |9'iéE(80ﬁ‘-¢b ﬁwﬁgwmﬂmm € BAOHAD.734a, 115. mmoiolg #a), 30
nL of T|7|E1a:_tﬂae.f£]11%ﬁ§ BAAEAHQNL g0, 63k @) 1HOS =T9. M) 43qM0H| & =HE3 na@.dat | on.
After sk TH,iung 52 Hi), Blo3[(@r1H J t=Nss HRKS BLbE im) QHYH BES-BPAING 1R 3.9C0k3 e tsay 2lry (m,
filtrat idem.asne, 29.S13dmy\sH)IRAKER) 3343, 16460 €388,1108%) 760ccm™2,0MS1BR3((MBY), 651 stemwet it e
conmpound: np >[err]; NVR (DVSO-[err]) [err] 10.7 (s, 1H), 10.16 (s, 1H),
9.23&d, 1H J = 8.1 Hz), 9.05 (d, 1FABLE3= 8.0 Hz), 40 7.74 (d. 1H, J =
8.5),77.72 (d, 1H, J =9.3H), 7.46 (t, 2H. J = 8.1 Hz), 6.94 (d, 1H H ="

9.1 Hz)p 5.47 TDbs, lé;ﬁFec?o#‘hEhE’éaAMN AﬁAL%s(&@P-sédieukewﬁ g 1), 4.11 (t,

2H J:GQHE) 3“ ’)RR ’)E?

7H), 3.Jo Comgoung (i Ogsy. IP moAgni | Msgjan §umvar ) f)7C | RSk 3“3@33%“ dayelo 9,
141625 1381, 1084, 7b0 [err]; FABvsTB'BQV‘?‘R/P#Vﬁ, 635,493 me. 45 Exanple :
3. 6- ( 3} Diontdmykiam nppr opylos ebectanmycimoDVF (ROmge was added-amder argpn to
a m xt upe ¢ of rebeccpnycin 462 np, O. 218.5m"rDI ) anthsNa (7.5 mps 0.31 mpl ). .

Exanpl-e 1. 6-(2-Di et’hyl ani noet hyl)rebeccarrym n 20 DWF (100 nm) was added r

bm

To this[s o wab adde T o0 7 omrur) 123 giethyanmiJppropyt

chl or,j de. e resulfing sg{ution was SGisr red ind d to 40, for 6 h} A

wor kup ki nmilar to Ekanple gave 6280/() Df { e $0  titl ggonmpound] NMR
2 .

(DVBO [ 28 1— 10 (d—1H J- =8 7.73

(d, 1H,| J Miomyce ¢i)| 7. 70 4(&1 1H J :1§.04 H)| 7245 {d, 1H 2% 7.8 Hz),
6.94 (d, 1H, J = 9.1 Hz), 3242 (bd, 1429 = 5|8 M4, |5 31 (bas'51 H), 5|03
(bs, sd H) ExP 95 (bs| 2H), g9 82 -13.59 ey 9H)| 21384 (m 6H), gla 81 (m pH),
0.90 (t} 6H, J = 7.p Hz); dR (KBf), 3328 1691] 1886, [1052, 7& [err]; |6

682 (M I‘F\’DL A0ST—B9S—me——55 I:}\d.Tlp 0
6- (3-Di et %31 am nopr ppyl )re%ageccarr] cin \ﬁr ochl ¢ri bﬁ Ty eat ment d)? t he prpduct
fronﬁEx nple 3 withlethanoll ¢ HG Sinmilal nmanned as Exanple 2 gave the
tltleocorrpound in 89%yield: np >250C NVR (DVSO-[err]) [err] 10.70 (s,
1H), 9.81 (bs, 1H), 9.26 (d, 1H, J =7.1 9

Claims '

Claims for the following Contracting States : DE, AT, BE, CH, FR, GB, IT, LI, LU, NL, SE

45 1. A compound having the formula

50

55
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EP 097607025 B HZ) 9@9(& T 843 Hz) 773(d 1R = 11.4 H), E .
7.72 (d. 1H, J = 11.0 H2). 7.43 (tspabbgdzﬁfi 9Kz, 604 (8- IH D = 9) 2 4k
Hz). 5.46 (bs. 1H), 5.34 (bs. 1H), 5.06 (bs, 1H), 3.95 (bs, 2H), 3.83 (m
oH). 3.66.- 3.54 (m SH), 3.20 (m 2H), 3.10 (m 4H), 2.12' (m 2H. 1.18
(1) 6H 3 Ha) 308 GBN: FFBQ Kadr 73304, 1 TGO HALE2 (0,170 = TEOH.CFA]6 2 ABNES683,
(M + 1), 8576948k 1fyle= 92HeIGIE (b3, 1H).3.36 Tk, HOPFBYS. Pebemash)ch 66 -DVF
(25 ) V\é§4é@c@'&§fﬁd@r2*ﬁrb‘8ﬁmtﬁ”é§131"32-‘t31"9é‘51‘* fred et CANpERAKRN 43, 1602 11533
mol ) apidy RE/PLP GABMS 883, (M5t ). S0AMPEMes few ni nutes of stirring at room

t enpera | mai no chloride (54 ng, 0.36 10 nmol) was added
and the re%ém??%d%ﬁﬁnﬂ%ﬁﬁwpgmwanat roomterrperature for 22 h. The

reacti on add tian of. 10% HCI ut i |n vva
Sat ur at ed e i §r!r" gy aead"'%lwe e A 8 g A o F0uct
ves ex ;?ﬁ@ iﬁé’%ﬁi si %ﬂ f*:%ap a"""e ﬁ%ﬁ W

sol vent  wis " %ﬁam eJ” R é‘%ﬁfg 6\4 y m ”' fﬁk@ H rg| ve

1 h wnt j
76 ny (34%1d Qfledt B%% ngﬁeOFEB&UI tamgPa a%aﬂ . shient didghabhed| rd?\”] :
10. 67 (s, nbtibas aihn a tone) o bivbZ8 moa ilé'icom})ound mg- 26%doscc/ niR (d
1H, J =51Qpfsdid) 516677ds W, 7 =144 R%iz9.10 (d, 1415.1 -t81ﬂ£#;71h(& 181, J =Holg HA - 94 |

(d, 1H, J 771%,60nHZ3 115Hz43745(1t 2ll|d 3.1712P6.84 kiZIH, o 5= B8 HE)f 5.43lkl, 1)y = S8 Bz,
5.03 (D, IthHJ =52 Hz), 1803 (0,3HO6 =(58 HF .96 (3, 8-5B5-EF9 (M) 3HR 1H)91-333 @d,5B), 231 (N
5H), 2. 71 46m.954i) 2Hh, OB ¢hngH): AR KB 13433 1608 13681) 085, 780 KB 1S 84S+ 11 691550610388,
1085, 760 [err]; MS 683 (Mrl), 654. 506 me. 20

TABLE ' TABLE 3 2 EFFECT OF
REBE I\/h(CI N ANALCGS ON P- 388 LEUKEUM A Conpound Dose, | P ng/kg/inj
%‘?T; a? I\/% V'ﬁ‘jf}'ﬁ a 70 Téﬁgg\r oF¥isec¥amyENHWAP0GIION PR CEURBUMIA )
-2.4 0.4 Compound ¥e 33053 IP mglkg/um Mggan Survival % T/C.. 4 6vgB(t change, gm day-:t
100 * _ 13 0 ipfimeMsnDays | 5 ¢ 30 |
50 Olivomycin17. p o8 167 170 ' 162 2125 24 4.0
133 -0.5 M torr'ycul4n C 135 4.8 129 126
211 . =270 82 220 44 = 5 :
35 71 w80 f‘;f 2. 0% 1%%
0.4 6.° : 2.5 1397 .0 Ex. £%
8.0 DI MR e 22 it - 130 |
144 - MitomycigG 1. M0 Cl ai4®s Cl di ms f 30t he flol Bbwing Contra&ting States:
DE, AT, BE, CH, FR, dB, IT, 3, LU N, 23 45 |1.2# cqnpound HdVing t he
formul gs5p %R 210 - 80 12,0 133 0.4 !
] 6.0 . 125 139 -0.0 %
Ex. 4 - 8.0 125 139 -0.9
' 60 13.0 _ 144 01 B
40
Claims

Claims for the following contractlng States : DE, AT BE, CH, FR, GB, IT, L§, LU, NL, SE

45 1. A compound having the formula

55

[

10




025 BL i), 9,06 (d;1H; 32780 Y. 778 (d AH J.=.11.4 )

-EP 0

TET2E "’_d-, AHTY L0 Hz) VP48 (t 2EP 0 690258“—[2) 6. 94" (d, 1H 329 9
Hz), %.46 (bs, 1H), 5.34 (bs, 1H), 506(bs 1H), 3.95 (bs, 2H), 3.83 (m
2H) , .66 - 354 (m 5H), 3.20 (m 2H), 3.10 (m 4H), 2.12 (m 2H), 1.18
(t, 6H, J = 7.2 Hz); IR (KBr) 3343, 1692 1452, 1070, 760 [err]; FABMS 683,
(M+ 1), 507, 406 me. Exanple 5. 13- (3Af)et hyl am nopr opyl ) r ebeccanyci n DVF
(25 ) was added under argon to a xt,Qre of rebeccanycin (188 ny, 0.33

mol ) land NaH (17 ng 0.73 mmol ). Af U s

tenpeyature’ 3-diet hyI mai nopr opyI
and the’resul ting solution was
reaction was quenched by addixti
NaHCGO3 sol uti on was added to ba
extracted wpth Et OAc. The organi c Ia er waslsol | ected and washed with brine
and dried over [err]. The residue , after evaporation of the solvent
was chromat ographed on neutral alu H( 10% MeOH acetone) to give 76 ngy

(34% of the title corrpound: P04C;, NVR 15 (DMSO-[err]) [err] 10.67

m nutes of stirring at room
0.36 10 mmol) was added
nperature for 22 h. The
4 on in water. Saturated

(s, 1H), 9.28 (d, 1H, J = 8.1 Hz), /9410 (d, 1H, J = 8.1 Hz), 7.73 (d, 1H, J
—109Hz)15771(d 1 H, J =11, 6kzH 7.45 (1, 2H J = 8.1 Hz), 6.94 (d, 1
H J =9.0 H), 543 (d, -1 H, JR6)8Hz) 5.32 (t, 1H, J = 5.2 Hz), 5.03

(D, 1H, J = 5.5 Hz), 3.96 (m 2H), 3.85-3.79 (m 3H), 3.91-3.53 (m 5H),
2.71 (m 4H 1.95 (m 2H), 1.13 (m 6H); IR(KBr) 3343, 1696, 1388, 1085,
760 [érr]; M5 68%e@Ni +1), 654, 506 nie. .
TABLE: 3 EFPECT CF #&EB‘E@!@RWMOMNM@G@HMFW &t lgashane Rf AR HAD Hiiffi)-NR'R

DosQ/ | P g/ kg/ i hif 20 integedipad i vi val % T/ C Avg. Wwt. change gm day 4
(2)5 8 ' d R2, mdependentl 6?: selected from rHadrggengt) %x-% ed and s&@{tgtleé] C:-Crl:ij‘ky#
1'29 . ara:llkybhaﬁm 1 arbons in the alkyl moiety irt?d.msub itu henyi or phe:‘yé‘ uhstituted
124 ; %%oxy, ydroxy, halo, carboxyl, alkoxycarbony hgnd amino and and . |-Iﬁve_r-

' alky} ups in the aryl moiety, yl selected ubstituted phenyl a nyl
167 th 1 to kyl, alkoxy, hydjzg , amino, mong-ggi dialkylamino, nitro, carboxyl,
-0.5 LM t OWC' n Ikoxycarbon d groups provided that : and R? are not egijaryl_ and, when taken
-2.0 3.2 to ether i 2 may be select fbm -(CHz2)s-and (CH;)2-R3- (Glh)l;- 8 ®orm a 5- 5¥6-mémbered
8.0 30 ri ggther with the N-atomlwharein R? is selected from CHf) Nfi, € afli S;
12.5 139 -0.0 Ex. 4 8.
12.5 139X is selected from H, F-@. &, €-€) alkyl, OH, carboxyl, alkbdcltbony! and alkoxy whékéin the
0.1 4Q dainms Cl amynmoidtprs deEamplbbwbmarﬁmhmmdmn@dmmwmno B, AT, BE, CH,
FR, GB, IT, LI, LU NL, SE.45 1. A conpound having the fornula

35 R is selected from H and CHs; and pharmaceutically acceptable acid addition and base saits
thereof
2. A compound according to Claim 1 having the formula

(CH,)nNR'R?
U

11

50

55

wherein: -

|

—
-




50" 55 10 EF’ 0. 269 925 Bl [ERR]-'" [err] and [err] are . .
selectedfromHand [err] and “at" - 'f"'[err] and[err] is” [err] )
is an integer from1l to 6; [err] agﬁsg(rbrgf,aql ndependently, are sel ect ed
from hydrogen, unsubstituted and substituted [err] al kyl, aral kyl having 1
to 3 carbons iR, Bha add RYhro BDdeAiien iPEldim U Ngnd Bedrrhicbitieshy Bleptatie &2id apdien whd base
substi t ut ed salsttierebf.25 to 3 alkyl, alkoxy, hydroxy, halo, carboxyl, ]
al koxycarbonyl, and am no and nono- and di-lower- al kyl amino groups in the:
aryl i-e8y, A eomgound pécosling tocdlant 2fwherain i seiseted tratt BOCIHLE0H I0CHN ehdSGEIGHs. '
substrnbed with 1 to 3 al kyl, alkoxy, hydroxy, halo, am no, nono- and

di al kyl anfnd® cafippyng acqopiing dx aim Jivhasptry ¢ isr doloried frorfamdmtﬁyemd), @m:i’p@dpﬂ’ & Bfed
that both [ dfdependertly. pierseipctegtiomthCi-EaalylangChirkd, when taken toget her, [err]
and [err] be selected fromJ[err] and [err] to forma 5- or 6- rrerrbered
30 dir’r i frg '{ Vgepyrd pecgiding, tor Gaim mwa?'e'm%@rﬂmsh pidher 1 apds1 1epestioRt-ed from [err],
NH, O and_S; XIS electedf car hoxyl ,

al koxycar Borﬁf éF‘f?W‘? t‘r’/\ﬁ%["b[’ Hh?'ﬂ'é"éﬁ W[‘te%F%‘F?dlf’Qm[zg’/‘f'f ad|f) pn J'QZ d

benzyl oxy, *and nono- and di al kyl am no; and 35 [err] S

sel ected § sagnJ ey o ARl BOALTSRU L o i ASSERYADL G Sl 1
e S e

forrrula 40 [t m ddar the hidro ,o are as
inclaiml; and phar maceuticall'y accept abl e aci d addrtron and base salts
thereof. 8. AeompPHIR@HEVg #HeGRMEANg to Caim 2 wherein X is selected fromH,
ad, Br, OH [err] and ferr] 5 4. A conpound according to Claim3 wherein n ?_
is selegted fromthe integers 1, 2, and 3 and [err] and [err], :
i nd ndently, are selected from [err] alkyl, and [err]. 5. Acorrpound
according to Caim4 wherein 6is o ion each of _the 1- and 11-positions. :

25

X X
| '2 111
30 0 OH (CHZ)H NR'R
HO
OH
R“0
35
wherein: :
n, R', R%, R* and X are as defined in claim 1; and pharmaceutrcally acceptable acid addition and base
) salts thereof. .
40.
9. A compound acoordmg o Clarm 8 wherein R* is CH; and X is selected from Cl, Br, OH, OCHz and
: OCH,Gs Hs in each of the 1- and 11-positions of the ring system.
10. A compound according to Claim 9 wherein n is selected from the integers 1, 2, and 3 and R' and R?,
45 independently, are selected from H, C1-C; alkyl, and -(CHz )z -.
11. A compound according to Claim 10 wherein X is Cl in each of the 1- and 11-positions.
12. A compound according to Claim 11 wherein n is an integer selected from 2 and 3; and R and R? are
50 each CaHs.

13. A pharmaceutica| cornposition- comprising a tumor growth-inhibitihg amount of at least one corhpound
of anyone of claims 1 to 12 or a pharmaceutically acceptable acid addition or base salt thereof, and a
pharmaceutically acceptable carrier.
55
14. The compounds of anyone of claims 1 to 12 for use in therapy.

16. The use of the compounds of anyone of claims 1 to 12 for preparing a pharmaceutical composition for

12
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: .:cenpound accordln'f'
'3; and [err] and [err] are eackp@’zﬂdsozgsﬂhe coipound“6f "¢l ai'm6: L]
formula 11 wherein X is O in each of the 1- and 11-positions, R4 is

5} Cla|n15 mhereln n |s an’ |nteger selected from .

15 methyl, nis 2, and [err] and [err] are each [err] and the

phar nfaceut i cal |§78ra@e*eatvars¢teg agrgmaligelhasi afecteddiytagnaignantdenfor. i n particul ar the
hydr gchl ori de, 8. A conpound having the fornmula 20 H 25 [ERR] 35 wherein:

n, [err] arlB APwarass eprodusing:aepmpping pecpiding to Glaias biedR2 havingue LRy accept abl e
acid agdltlon and base salts thereof. 40 9. A conpound according to Claim8

mherelnaﬂe r] is [err] and X is selected fr C, Br, OH [err] and [err]
in edch of the 1- and 11-positions of the rlﬁg systen1 10. A conmpound

accoriding to Caim9 wherein n is select@
and [ierr] and [err], 45 i ndependent |y,
d,[err]. 11. A conpound accordlng
each jof the 1- and 11-positions. 1277
whergein n is an integer selected #

al kyll,

eachif[err].

269
mal i

13. A pharmaceutical conmpé
growtih-i nhi biting anount of at |east one
12 or a pharmaceutically acceptable aC|G
a pharnaceutical ly acceptabl e carry
clains 1 to 12 for use in therapy. 15.
of cljains 1 to 12 for preparing a phar
éZS Bl therapeutically treating a
nant 2eunor.

g0t he integers 1, 2, and 3

selected fromH, [err]

i 10 wherein Xis d in
gto daim1ll

>§ and [err] are so

ing a tunor

of anyone of claims 1 to

Htion or base salt thereof, and

use of the conpounds of anyone

i cal conposition for 12 EP O
ian host affected by a

16 A process for produ¢ing a conpound according to C ains

1 téT12 having the fornula [ERR] to A

25

30

35

50

65

wherein A%, A'3, X and R* are as defined in cialms 1 to 12, comprising the steps of:
(a) reacting rebeccamycin or a derivative thereof, dissolved in a suitable inert solvent and held in an

- inert atmosphere, with an amount of strong base effective to obtain a reactive intermediate selected

from (i) a rebeccamycin anion having the negative charge at the 6-position (i) a rebeccamycin anion
having the negative charge at the 13-position, and (iii) a rebeccamycin dianion having negative
charges at both the 6- and 13-positions;

{b) reacting the reactive intermediate from-step (a) with an aminoalky! compound represented by the
formula

L-(CHa)o-NRTR?

_ wherem Lisa chemlcal leaving group and n, R' and R? are as defined hereinabove; and
{c) recovering the resultmg ammoalkylated derivative of rebeccamycin from the mixture from step

{b).

Claims fdr the following Contracting State : GR

1.

A compound' having the formuia

; AR A
. * C L M S *



20 wherern [err] X and [err] are as defrned in clarms 1 to 12, conpri g:f
t he ‘steps’ “of (a)’ reactlng rebeccarrym nora ‘derivati ve’ thereof ~di'ssoly
in a suitable inert solvent andEP2e@ 023 B inert atnosphere, with an a
of strong base effective to obtain a reactive internedi ate sel ected 25
from (i) %rebeccarrycr n ani on having the negatrve charge at the 6-positijon
(ii) are on havr nega s0e 1 sition,
and (iii )ngigéméée sgleggdffflom 5"r?| g@r‘nad‘ né'aaas ?"\7 P}(l:%a glegé 2@){5%{‘&9'{ he 6- jand
? ) reacting the reactive internediate fromstep (a) wth an

1 3-positions
an nQaQI ROLRORN HadpSREAZERS & fromer}i i%éﬂﬁn@ubgautgae&:g&tﬁtﬁ cNelaks 2

chem cal Laayhdidg %&&J&r&ﬂgm% I\Py”r! ret?g tutéd Shetip Rl qbove;
and (C) rgCHURA Bibxd, hf‘ydr%ﬁ‘ySlh ib) EHJboﬁﬂ‘ OfifirloV4hk | H&hoO nJ ghsseramycin
fromthe diykhiabeyrdup® M HeCltyi éorety and & selegea'fFSﬁl iRlbstitied f Hyp%d'lghenyl

Cont r act i sugstifoteatvath 1GR 3laiky aﬁréwpm hﬁ}él BBind, Mond-Qnddlafkyidhingt Mitb EGBMoxyA 13
EP 010269 #kdoycBborpl) @vdedyano gréupk Jproviash e toln RY &dFelaRCitc® GachldyNald, aMéh ki | and
at | east wgethenR' bt R mayve spledtad] frolrS-(GHRJ fahd (OM )-83-@0R, b -1tb @R a 5F BIoBIndmided6; 5.

[ err] andringeagether with the Pierrevtistein R3as wicsled eab 6H,, NHOOdWSIr ogen, unsubstituted
and substituted [err] alkyl, aralkyl having 1 to 3 carbons in the alkyl

noi ety and ¥rssdected fror &ldF. g8y C1-Gor aliyh ©hly tarisow.setikoxygarbabyivand latkdky whergin flek y | |, :

al kory, hafettmoisty islaiCo alkyd detrgliopt aming. Reskyenar dnd diplkylareippd angni no and nono- and:
di - | ower- al kyI am no groups in the aryl noiety, and aryl selected from
unsubsti t ut 84 'spr@ﬁW framd preefill: ard) prarmacetiedly \AFeeptate peid addifiop ynd bagp |gaftey

hydr oxy, Hepdh, ami no, nono- and di al kyl am no, nitro, carboxyl, 10 :
al koxycgar and cy r rovided that both [err] and [err] are not
each\,a%yl‘&)‘éq‘fé'w'\ﬂﬁé‘i‘?mf ﬁa'g”ha‘r’)'l%fﬁ?@ der, [err] and [err] may be sel ecfed
from[err] and [err] to forma 5- or 6 rrenbered ring together with the |
N-atom wherein R3 is selected from err'\} , Oand S; X is selected frof
H F, d, Br, [err] alkyl, OH cé4€E I RaRkoxycar bonyl and al koxy wher eitn
the 15 al kyl moiety is [err] ,al kyl, benzyl oxy, am no, and nono- and
di al'’kyl ami no; and R4 is sel ecdeg’'Tnebh H and CH3; and pharnaceutically
acceptable acid addition and base galts

ansse

X Ir
30 N .

35

S(T

whersin:
R, R?, X and R" are as defined in clarm 1; and pharmaceutically acceptable acid addition and base
salts thereof.
3. A compound according to Claim 2 wherein X is selected from H, Cl, Br, OH, OCH; and OCH,CgHs.

a A compound according to Claim 3 wherein n is selected from the integers 1, 2, and 3 and R' and R?,
independently, are selected from H, Ci-Ca alkyl, and -(CHz)s-.

§. A compound according to Claim 4 wherein X is Cl in each of the 1- and 11-positions.

6. A compound according to Claim § wherein n is an mteger selected from 2 and 3; and R' and R2 are
each CzHs.

7. The compound of claim 6 having formula Il wherein X is Cl in each of the 1- and 11~_poéitions, R* is
55 methyl, n is 2, and R' and R2 are each C:Hs and the pharmaceutically acceptable acid addition salts
thereof, in particular the hydrochloride.

8. A compound having the formula

. - |

10

15

30



ther of 2 A corrpound accor dl ng to g,eaéggjozggyl ng the for rrul a .

accefqtabl e acid addition and basg sglits thereof. 3. A conpound according to
im2 wherein X is selected freiy 40 Br, OH, [err] and [err] 45
45 4.1 A conpound according to d ai lerein n is selected fromthe

, , ladependently, are selected from

H, [ﬁ@ al kyl , and[err-].x ) =@ ng to daim4 wherein X is
ach of the 1- and 11 v

50 6.. A conpound according to CI m5 WhErerh n is an int egerrpsel ected from

2 and 3; and [err] and [err] ar

h S. y2he conpound of claim§6
havi ng forfula 11 wherein i's %Heac ’ Niﬁug 1- and 11-positions, R4 is
55 methyl, nis 2, an

and [err] are each C2Hs and the

phar naceut i cal | y accept abl e acifdfaddition salts 55 thereof, in parti cuI ar
t he h}ydrochl oride. 8. A conBe rgl..havi ng the formula 14 H5 [ ERR]

wher i n N [err] and X aRé0as defined in claim1; and pharnaceutically
accept abI e acid addition and base salts thereof. 20 9 A conpound accordi ng
to djai m 8 wher qr&err] is [err] and X is selected fromd, Br, OH OCH3
and fferr] in eaﬁﬁ g?ﬂd %ar@&cheﬂngd RORdirh h O4Ag pﬁ‘jrmicgﬁlcilly Q&eﬁ&(@é ﬂ!‘Hadajﬂon dd base
compgund accor diRGmbEerC a m wherein n is selected fromthe integers 1, 2,
and and Jerr] and [err], i ndependently, are selected fromH,

[err]t al kyl', ganfl cbipdudd ae?sérdmg“\tocwmwn\dreﬁ\woi A ghdtX0is Gbladten fiddh @) Br, @HNOBH4 and
C in each of -t beH.t;HsaRGach bt thOBiahd DRSsitiche of tfs gBRernd according to daim 11
wherem nis an.integer selected from2 and 3; and [err] and [err] are 30

each{[err]. H8. Aéowoomea:soramtommarwhergna:qa#emmtmmmemaége@drrg@sdmmﬁmmm
conprfi ses asNCor padpaiderty, @4 sdeetad o HeCie@rkpluand -Gf)anyone of clainms 1 to 12

or afpharmaceutically acceptable acid addition or base salt
11. A compound according to Claim 10 wherein X is Cl in each of the 1- and 11-posnt|ons

12. A compound according to Claim 11 wherein n is an integer selected from 2 and 3; and R' and R? are
30 - -each CzHs.

13. A process for preparing a pharmaceutical composition which comprises incorporating at least one
-compound of anyone of claims 1 to 12 or a pharmaceutically acceptable acid addition or base salt
thereof, into a pharmaceutically .acceptable carrier.

35
14. The compounds of anyone of claims 1 to 12 for use in therapy.

15. The use of the compounds of anyone of claims 1 to 12 for preparing a pharmaceutical composition for
therapeutically treating a mammalian host affected by a malignant tumor.

\-/ 16. A process for producing a compound according to Claims 1 to 12 having the formula

45
50
55

[
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,.-into a phariaceuticalty acceptable carrier. 35 14. The. conpoundsf:
Tot el s 10 to 12 flor' daSfod fbfzk i@r apy. '15:+-The ‘use ‘of “the
conpounds of anyone of clains 1 to 3 or preparing a pharnmaceuti cal
conposition for therapeutically treating a nmanmal i an host affected by a
mal i gnant tunor. 40 16. A process for producing a conpound according to
Clains 1 to 12 having the formula 45 50_§5 15 EP0269025B1 6 [ ERR]
wherein J[err], X and [err] are as defiﬁed inclains 1 to 12, conprising

the steps of: 20 (a) reacti nmrcrryci n or a derivative thereof,
di ssofved in a suitable inert solve eld in an inert atnosphere, with
an a t of strong base effective to Qi N a reactive internedi ate |

selected from (i) a rebeccanyci p=aQi og
6-position (ii) a rebeccanyciy
13-position, and (iii) a rebeccHd
both the 6- and 13-positions; 25
internmediate fromstep (a) with angni
formula [err] 30 wherein L i
and [err] are as defined her eH
am noal kyl ated derivative of rebec
daimé®for the following Contracti ng(®tate: ES 35 1. A process for
preparing a conpound having the f la [ERR] 55 wherein: [err] and [err]
are selected fromH and [err] and at |east one of A and [err] is [err]; n
I's an iInt er%greiL rAerwleSh lﬁ;arél-ﬁ defihed in claims 1 to 12, comprising. the st.eps of: _
20 (a) reacting rebeccamycin o a derivative thereof, dissolved in a suitable inert solvent and heldI mtzz
— inert atmosphere, with an amount of strong base effective to obtain a .r?actn:e intermediate se '::1 o
from (i) a rebeccamycin anion having the negative Charge at the 6-posntuop (n)_ a .rebet::calmVC': ive
having the negative charge at the 13-position, and (iii) a rebeccamycin dianion having neg
oth the 8- and 13-positions;
25 ?t:])a:g:cs:t:\tgbthe reactive intermpediate from step (a) with an aminoatkyl compound represented by the

formula

W hegative charge at the
5 egati ve charge at the

di aniln avi ng negative charges at

(bjn¥®acting the reactive

wl kyl conmpound represented by the
chemi cal |eaving group and n, [err]
and (c) recovering the resulting
cin fromthe mxture fromstep (b).

L-(CHz)n-NRR?

roin L | i i ' and R2 are as defined hereinabove; and
30 wherein L is a chemical leaving group and n, R' an . _
(c) recovering the resulting aminoalkylated derivative of rebeccamycin from the mixture from step
(b). |
Claims for the following Contracting State : ES
35 :
1. A process for preparing a compound having the formula
N
1
45
50

55
: wherein: . .
A5 and A" are selected from H and -(CHz),NR'R? and at least one of A and A' is -(CHz):-NR'R? ;

n is an integer from 1 to 6;

B — N
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269025 Bl [err]. and [err], independently, -are:selected fromhydrogen;’ . .
unSufst it dred -and ‘substi-t ated e T ibl@/#es BE@hKyl havinmg '1'to '3 carbonsin "
the gl kyl noiety and unsubstituted phenyl or phenyl substituted with 1 to 3

al kyl{, al koxy, hydroxy, hal o, carboxyl, alkoxycarbonyl, and am no and nono-

and di-lower- 5 al kyl am no groups in the aryl noiety, and aryl selected
fromjunsubstit ut ed@' plichtyindeporcioqnipcany belestet) Srom thydragein, whdubstifutet and subbtitytéd Crabekatkyly ,

hydr gxy, hal o, @aliyhleavingrotod casbeds idittal dikyl ragietnand unsubstibitedehentylon pheny! substituted with 1

al koxjycar bonyl , toghdlkdyalkeay. ghvdaps hpip.osaraded aliteatcarbenyh afice pmino @nd| moae-r ndagidowaiot
each @yl &nd, %iylaminp weuns tipdhet sngr moigtr 2 Ayl gsefeeted fromeupsubstitded gleandanty eheny!
[err]i “and [ err]subsiituedrwithd 18-3 iyl Glkereyisirony hP‘P-n@iﬁ%g‘e@%éﬁd diplkwipminge nike. LBV
wherdin R3 i's sdfosserbenyk psheypesy grpups REqvided st ot R' pod R are netoeash ayhiandy wanHaker:

C, Br, [err] aPgeher Ropnd Ripaydesplected fio r BhPH R C I BB Ao 87 iBrmamppared

al kyl| noi ety i 5fing dngpther yiith i N-aighwhorei R} is seleptediromuGle. Ny hand $14y i al kyl ani no:
d R4 is Celected f . and. 1 ticall
s e AR, RO o TS o BT,
her

Sy
aci dladditi on and §Y | , I :
rﬁﬂ' [ 575 alkybanaigyy: anyiio, and micnorand kv e i nert sol vent

EP. 0K

B
rebedcanyci n or®¥ B}

and held in an inﬁqssgggaﬁgpm%u 'a;tapd an amount of strong base effective to
fidalfF

obtaijn a rgacti %gmiaggu al bﬁ)‘aﬁle%ﬁ EdatiSaraBase satts thekdoPM (1) @ rebeccanycin
ani oy having the negative charge at the 6-position (ii) a rebeccanycin

ani o havi ng t hgmrGReGpchar ge at the 13-position, and (iii) a
rebegcanyci n di anh)Q&hcthg\rbetbaf@Pria\Rrivaita trdrss, dbsol&d iR a sti@bi® mer@Bdllent and held in an
13- pgsi tions; ( blinckt@@RdspHRE, WilhanlaRRGr: bNslrong Hasy dMBEtivéllotoblaih ribaztivdintérmpdiate tdlectn
am naal kyl 2conpourmst () 8 Pibesamfcchnidly hiving the degaileachaGe §t @erslpostiiva (it iameblecdamyan anion
cheqi cal | eavi ng hgvisyLie aBghtive, chlags ral thamid-pbsition,] anelr(i#) & sebekebrmyvinddismiondiaried) oagative
and (fc) recoveri rgarpdsat bosté 6-iand) 13positanal Kyl at ed derivative of r.ebeccanycin
fromjt he mi xt ur e (byreactirgtieprefBve intermedigtdpiyam Sop (@) with @c ewigoaigiccompiund reprgsaiited ibythe
wher gi n the conpdermdis obt ai ned are.those having the fornula [ ERR]. 40
wherdin: [&rr], X and [err] are as defined in claiml1; or pharmaceutically

acceft abl e aci d. dd@Hai-¥Rand base 55 salts thereof. 3. A process
accorfding to Caim?2 wherein Xis selected fromH O ,6 Br, OH Jeerr] and
[err]]. 17 wherein L is a chemical leaving group and n, R* and R? are as defined hereinabove; and
. (c). recovering the resulting aminoalkylated derivative of rebeccamycin from the mixture from: step
30 o). - '

2. A process according to Claim 1 wherein the compounds obtained are those having the formula .

(CH,InNR'R?
N

HJ 40 .
X X II
N
H
® O [ oH
HO
: OH
50 R“0
wherein: -
R', R2, X and R* are as defined in claim 1; or pharmaceutically acceptable acid addition and base
55 salts thereof.
3. . A process according to Claim 2 wherein X is selected from H, Cl, Br, OH, OCHz and OCH2Cg Hs.
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EP 0 269 025 B:L 4 A process apcordl ng to Clal m3 V\,herel non |s sel ected
from't he |ntegers 1 2, and 3 and:fer rladd” Ter'r T i hdependently, are:
selected fromH, [err] alkyl, an?%@ﬁ?%’

wherein X is O in each of the 1- and 11-positions. 6. A process according

to daim, 5Avm@cre§s' é%cd?dlﬁﬁto%| h RLRGGh n Ig Sk %qrotnrtﬂmn%ggrgq § @QQmJ Rf Er]dﬁnd
[err] are @rsdindeRiiy, hre sdlected B mFN@Q@aSékyp 7 Fein the conpounds
obt ai ned are those hawngforrmall erelnX|s c in 10 each of the

1- and @ PQBdcbds @ABrding & Crhimi4SwhBReh M4 €1 ifledc ofdhe BRRL {180okiliongnd [err] are each
[err] sar/th 10 pharmaceutically acceptable acid addition salts
t her eof , 6. mqm&isimhﬂfg té OigimfB/vehoRMmH 195 HBger SelecfodMoMREHRE 3P4n8 B BHATZ ate®aéd ai M 1
wher ei n t h&:iksonpounds obt ai ned are those having the formula 15

15 H [ERR] wherein: n, [err] and X are as defined in claim1l; or

phar macelit iTheabrbgpsndf cipt Grbheesiretbé chrgokohiig okrdined ek tixas Bavihg lidpuld hetapadd X is3B 0. A
proce®¥s acewhdifrife tto a@ Ai-pas@onshBt d8 mefhgr n)is i2s ahe R Jandiid @€ eachs@Heor digb f r on
d, Br, OHphamraqsutigali agcentalfe dcid agditioh saits theteef, ib-partiguthr the bygwesiodideons of the ring
system 10. A process according to Claim9 wherein n is selected fromthe
i nt eger & 1 A Ppcesggerorling farigina f whergif e Faspojinds gigiained arg these hasngdhetforpulagr o

sel ect ed fromH [err] alkyl, and [err]. 11. A process according to d ainj
10 wh¥rein Xis O in each of the 1- and 11-positions. 12. A process
according to Caim1l wherein an an integer selected from2 and 3; and
[err] and [err] are 45 Che) 13. A process for preparing a
pharmaceutical conposition whi gonprises incorporating at |east one
conpound as defined in anyone pJlaing_1 to 12 or a pharnmaceutically
ache{p'?abl e aci d addi ty A 32 ?of into a pharmaceutically
acceptable carrier. 5

onpounds as defined in anyone o

claims 1 to 12 for prepa nNa aN st i cal conpositi Ifor
therapeutically treating Lép# ﬁ pected by a"malignant tunor.
Pat ensgsanspr Uche 5s Pafent 2'm % ende Vertragsstaaten DE, AT,
BE, CH FR GB, IT, I NL, SE 1. Verbi ndungen der Fornel --s 111| 11
*sl1 11]111 11 IN| a ' '
| ~~~~~~~
H
R0
30
wherein:

n, R, R2, R* and X are as deﬁned in claim 1; or pharmaceutlcally acceptable acid addition and base
salts thereof.
35 _ . .
9. A process according to Claim 8 wherein R* is CHs and X is selected from Cl, Br, OH, OCH; and
OCH2CsHs in each of the 1- and 11-positions of the ring system.

\_~ 10. A process according to Claim 9 wherein n is selected from the integers 1, 2, and 3 and R' and R?,
40 independently, are selected from H, C1-Cz alky!, and -(CHz )4 -.
11. A process according to Claim 10 wherein X is Cl in each of the 1- and 11-positions.
12. A process according to Claim 11 wherein n is an integer selected from 2 and 3; and R’ and R? are
45 each CaHs.

13. A process for preparing a pharmaceutical composition which comprises incorporating at least one
compound as defined in anyone of claims 1 to 12 or a pharmaceutically acceptable acid addition or
base salt thereof, into a pharmaceutically acceptable carrier.

50

~ 14. The use of the compounds as dsfined in anybne of claims 1 to 12 for preparing a pharmaceutical
composition for therapeutically treating a mammalian host affected by a malignant tumor. '

Patentanspriiche
55 Patentanspriiche fiir folgende Vertragsstaaten : DE, AT, BE, CH, FR, GB, IT, L§, LU, NL, SE

1. Verbindungen der Formel

SBl " A process according to d ai m"'
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--EP 0 2 9 025 Bl |IX e o lQQ X2 15 e R
o4 Wor i X6 “tind - AL S ausgéwAhI.--fl ==-SI"'nd -urEP (ﬁn (CHZ)nNRlRZ und i ndestens"‘"'
ei ner der Reste A6 und 20 Al3 fUr % 1R2 steht, n eine ‘ganze

Zahl vén 1 bis 6 ist; R und R2, unabhangi g vonei nander, ausgewahit si nd

unt er sserstoff, unsubstituiertemund substitu- iertemC, -C6-Al kyl,

Aral kyl mit 1 bis 3 Kohlenstoffen im Al k¢lrest und unsubstituiertem Phenyl

oder Phenyl substituiert mt 1 bis 3 Al ’?/I Al koxy, Hydroxy, - Hal ogen,

Car boxyl, Al koxycarbonyl und Am no Ahd Mono- und Dini edrigal kyl am no
imAr Qei ls und Aryl ausgewahit unter ubstitui ertem Phenyl und Phenyl,
substittiert mt 1 bis 3 Al kyl, ( Hal ogen, Am no, Mbno- und

Di al kyl.am no, Nitro, Carboxyl, ano, vorgsgeset zt,

dali dje beiden Reste R und X ¥1”* sind, und Rl und R2

zusa ngenomren unter -(CH2)4-™% -R3(CH2) 2 ausgewdhl t werden
konnen} um?®”usanmen mt dem N Atom ei yder 6-gliedrigen Ring zu

bi | denp wobei R3 30 ausgeWAhIt Os ter CH2, NH, 0 und S; X ausgewahit

i er H F. G, Br, Cgél kyl ) Carboxy, Al koxycar bonyl und -
Al koxy} worin der AIkyIrest f -Al kyl steht, Benzyl oxy, Am no und

Mono- lind Di al kyl amino; und R4 ausgée@hlt ist unter Hund CHa;, und die
phar euti’8ch akzept abl en Sauread D&‘hs- und 35 Basensal ze davon. 2.
Ver bi ndungen gemaB Anspruch 1 der s 4CH2)NnNR R2 45 OHworin: R, R2, X

wie in Anspruch 1 definiert -si nd und di e pharmazeuti sch akzeptabl en

Sl ur eaddi ti ons- ] ’

0258 un dzo Bas e%o%%' AS und A'3 ausg?e hit gng:% %i-l und hHe B‘?$ J}I] g‘%‘%ﬁ%‘%} glner der ﬁéstep %Gund
unter, a, Br ) uncf g(:ﬁ ausge lhIt ist. s O Ver b| ndungen
gemAD nSpr UCh FR HERE uﬂabH%@rvo%En&ﬁ@Zsﬁ&azﬁghcﬁﬁhtel Wassolofl, uRsuBLRBAEE hd subStiu-
und DiortICRE, -MIRRADRMD Il V918 KBREHEBHen iR UMY LndSinashstiirm BhenmfTioder

-C3- Alkyl und - (Kdsk) sobstitert MR M1 is$l ARG EAKGE &N BASYER; [TarboxylV Kby catbda Wit [Aming
1- al s auchsi n Iyhd MRRé-tuh® Dinlbdiigalikiantsinoait Aryltdi) undBaryI\desgbirane UeraRs G SIERedAPEENTy Lk
5, worfin n sine maidaubsatibr mau Sgeagkil, iAoyt Bydraty, Haklged, Arisd, Mokt dndRbialkyteghino, Nitro,
ei de C2 HeartmiydAlkoycarbignyhind dyarg, WenmyBseln Sipf die boidsn Beste Found B niokt jewaitsr Aryl
hl in 1- adirel, antR' iund B2 -zRasirengenoninan (Bler S{CB)L-, und unter (CHz)2-R3(CHz)2 -ausgewdhit
werden k&nnen, um zusammen mit dem N-Atom einen 5- oder 6-gliedrigen Ring zu bilden, wobei R®

30 ausgewihlt ist unter CHz, NH, O und S; :

X ausgewihit ist unter H, F, Cl, Br, C;-Cs-Alkyl, OH, Carboxy, Alkoxycarbonyl und Alkoxy, worin der

Alkylrest fiir C;-C3-Alkyl steht, Benzyloxy, Amino und Mono- und Dialkylamino;

und R* ausgewihit ist unter H und CHs; und die pharmazeutisch akzeptablen- Shureaddltlons- und
35 Basensalze davon.

2 Vérbindungen gem&B Anspruch 1 der Formel

11

50

55

worin:
R', R2, X und R* wie in Anspruch 1 definiert sind und die pharmazeutisch akzeptablen S4ureadditions-

t A AR




phar mazeut i sch akzept abI e'15 “EPIra80@as 81t i onssai e -davion’; i nbeson’dere
Hydr ochl ori d. 15 8.

Ver bi ndungen der Fornmel .,, 0tO
20 25 und Basensalze davon.

nspru Ansm lilw%h uUs if ist d R?
egsgr%%;i’i%zﬁ%@ga%%ﬁ% R ﬂ%‘ghﬁ

unt er 5 ! rl:(ijne % %?ls_ﬁ ;%?%éﬁ 4, wonrwa gom%uﬁchl np1 1l leogﬁgn fgreél st%ht und 11

-Positionen 4A 10.
Ver bi pdgn Il 1% Yanh Shter1fd"3, AE DndIRNAEN
Zahlen 1 1, %&gﬁeﬂﬁg@%n%g%%&ﬁngggﬁgng?g#%g|ér?z;ndtgr untser }

G -C3-A kyl und -(CH2)4- ausgewahit sind. 45 11. Verbi ndungen germA

Anspruch, bidkokd dem%s ARPREY 6 tét FormePHl, SvoiC BowoRl inl 1-alBQéH ih @NPésidon Gt Crsiedhit . 1.

Ver bi ndungenfiug memp sRs RrirChstdnt undVRT Uil 1 5618 €, BABEE urdd PharmazbutischUkeptabib | t
unt erss 2 urshudaddifiobsdite davvd, ilbdsdnadrél@as Wdrbihiosd.nd. 50 13. Pharmazeuti sche
Zusamenset zung, di e ei ne das V\achstum ei nes Tunors i nhibi erende Menge

m ndest 8nsveedindengeVderlFormdung nach 'einem der Ansprlche 1 bis 12 oder eineg
pharmazeuti sch akzeptabl en Saureadditions- odor dem Basensal zes davon und
ei nen pharnmazeutisch akzeptabl egyTrager unfalt. 55 14. Verbi ndungen nach
ei n(—'{véder Anspriche 1 bis 1: Anyendung in der Therapie. 15 Verwendung
der rbi ndungen nach ei nemde rliche 1 bis 12 zur Herstellung einer
phar mazeuti - schen Zusarmenset

1

Saugetierwirtes, der i 1*111111 11 [ID 11 11 _
B e s 5B nal i gMg ' % . 16. Verfahren zur Herstell ung
ei ner”® Ver bi ndung gena8 _ ANLLDi s 12 der Formel @b

O~~~ 6 10 15 ~ - III X 13 otH HO

' .
HO O Lox (CH,-I,,N.a'Rz

R4 OH -

35 worin :
n, R, R, R* und X wie in Anspruch 1 definiert sind und die pharmazeutlsch akzeptablen
S#ureadditions- und Basensalze davon.

9. Verbindungen gem#s Anspruch 8, worin R* fiir CHs steht und X ausgew&hit ist unter Ci, Br, OH, OCHs
\m’ und OCH2CcHs in jeder der 1- und 11-Positionen des Ringsystems.

10. .Verbindungen' gemiB Anspruch 9, worin n ausgew3hit ist unter den ganzen Zahlen 1, 2 und 3 und R’
und R? unabbhingig voneinander unter H, C1-Ca-Alkyl und -(CHz)s- ausgewihit sind. '

45 11. Verbindungen gemi8 Anspruch 10, worin X sowohl in 1- als auch in 11-Position fiir Cl steht.

12. Verbindungen gem38 Anspruch 11, worin n eine ganze Zahl ist, ausgew&hit unter 2 und 3, und R' und
~ R? beide C2Hs sind. '

s0 13. Pharmazeutische - Zusammensetzung, die eine das Wachstum eines Tumors inhibierende Menge
mindestens einer Verbindung nach einem der Anspriiche 1 bis 12  oder eines pharmazeutisch
akzeptablen Sdureadditions- oder dem Basensalzes davon und einen pharmazeutisch akzeptablen
Triger umfagt.

55 14. Verbindungen nach einem der Anspriiche 1 bis 12 zur Anwendung in der Therapie.

15. Verwendung der Verbindungen nach einem dér Anspriiche 1 bis 12 zur Herstellung einer pharmazeuti-
schen Zusammensetzung flir die therapeutische Behandlung eines Siugetierwirtes, der von einem

.._ﬁ'eht qnd R und R2 bel de CZHs si'nd, . und }
d

R fI r di e therapeutische Behandl ung ei neq

—_—_—

20

L

R o



20 Wogi.n AB,. ./ -',.3,,, .X und R4 d_e;n Ansprl chen 1 b| s 12 defl niert si nd
das: f! Igende Schritte unfafits --(--a)-i'umetmmsmn ‘Reb&ccayein oder .ei hem:. 7 v
Deri vat davon, geldst in einemgeeigneten inerten 25 Losungsmittel '
und i h einer inerten Atnosphare gehalten, nit einer Menge einer starken
Base, : di e zur EPignep TUReY befllsRist r eakt i ven Zwi schenstufe wirksam ist, die
ausgewdhlt ié ter S‘% el nem Rebeccarrym n-Anion, mt der negativen Ladung

in 6-Positio \%é’lq?')'e" Heagesngere: \{%qungm[naq]dqq]Apsp&@penﬁe%ﬁ BerPhdung in

13- Posi t on und (iii) einem Rebeccanycin-Di anion mt negativen Ladungen in

6- Posi n und 13-Position; 30 (b) Unsetzung der reaktiven

Zwi schenstufe aus Schritt (a) mt einer Anm ng#l kyl - Ver bi ndung der For nel

L-(CH2 ).-NR R2 35 worin L el ne chemische Abgangsgruppe ist und n,

R und R2 wie oben definiert sind und (c{g 2= Ne. nnung des sich ergebenden

am ngal kyl,j erten Derivates von Rebeccanycir M schung aus Schritt _
(b). {PatentansprUche fUr fol genden Vertragsstag 40 1. Verbi ndungen der

Formgl 45 50 55  EPO' 269 025B1 !
35| 0Qo0 - X {I’ X
54. QN |

BT R 5. 10

1 10| 51 0 OH HO OH

7. 15

d unter H und -(CH2)ONR R2 und
(CH2),-NR R2 steht, n eine ganze

H
is .| 158 worin A6' und A3 ausgewa%i- _
m nddstens ei ner der Reste A6 und A 3 f

Zahl- 'von 2 bis 6 ist @.OH ' 20 R und R2,
unabhangi g vonei nander, ausgewAhit si unter Wasserstoff, unsubstituiertem
und dubstitu- |erte 9 C6 - Al kyl, Aral kyl mt 1b|53KohIenstoffenim

Al kyljrest und d‘i‘?g’hﬁsf‘l t’ﬁi"@rﬁ‘ A '5:1:@ Ppr?ﬁ'ﬂ%’r\; f“'%iﬁﬂﬁ’tS;F {plaepde sﬁ“’té‘e f’“ﬁg;nen
Al kyll, Al koxy, ) g
und nO qund D s egg %%qer reaktlvz ?gﬁ%é ﬁ? |ge “é% f?%lt“:::’h l?sglfl(ele
unsugstit ui ert €My 13 mlt de atw on u ebe Ci "t
Al kojy, Hydr oxy 'g’e'gb g}é :‘b%,]gen
Al koxycar bonyl um ﬁ&%d‘(é) (ghlig,gese e| d st e und

nichy jewg s Aryh Umsetzung der reaktiven Zwuschenstufe aus Schritt (a) mit einer Ammoalkyl-Verbmdung der
Formel .

L-(CHz),-NR'R?
35 worin L eine chemische Abgangsgruppe ist und n, R! und R? wie oben definiert sind und

-(c} die Gewinnung. des sich ergebenden ammoalkyherten Derivates von Rebeccamycin aus der
Mlschung aus Schritt (b).

Patentanspriiche flir folgenden Vertragsstaat : GR

40
T/ 1. Verbindungen der Formel
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si nd,” Rd -5-’R.3'-.'.'uh'd5.'R2::-,,~zu;s;ah¥feﬂ§é.ﬁd.mfé":,'-_'._Unter . (CHZ) uhd Uh'f er.
(CH2) 2- R3(CH2) 2 ausgewahi t "wer digmp EeusB1 ¢ - :

5- oder 6:gliedrigen Ring zu bilden, wobei R3 30  ausgewahlt ist untef =

CH2, NH, -0 und S; _

30 X ausgewghlt ist unter H F. d Br Cl -C3-Alkyl, OH Carboxy,

Al koxycar bonyl und Al koxy, worin g{ér AI kylrest fir C -C3-Al kyl steht,
Benzyl oxy,, Am no und Mono- und D{al kyl am no; und R4 ausgew~hlt ist unte
und CH3y~ynd di e pharnmazeuti sdl bt abl en Saur eadditi ons- und 35 :

Basefisa davon.

35 2. Verbi ndungen genaB _ ormel . 40 :
(Ad {H2)nNR R2 X X - 1 400
Nf 45

45 6f) O OH 55 worin: RI, R2, X ung

i nd &nd di e pharnmazeuti sch akzept abI en

R4 we in Anspruch 1 defi ni erd S
OH 025 B1 und Basensal ze davon. 3

Saur eaddi ti ons- 22 0 9 Ep
Ver bi ndungen genBl AnspH
Hs ausgewahit ist. & 5 4. r bi ndungen genBA Anspruch 3, worin n unter
den ganzen Zahlen 1, 2 -und 3\a ewfihit ist und RI und R2 unabhfngig -
vonei nander, auswAhlt sind rr-H C -C3-Akyl und -(CH2)4-. 5.

Ver bi ndungen gengfl Anspruch 4, worin X sowohl in 1- als auch in

11-Position fU d steht. 10 6. Verbindungen gem a Anspruch 5, worin n eijne

ganze Zahwerin @¢isige W lebsgewdhtt @ind Bnterrttur@, -(GH)NR' Binghd Rindesiehs Rideroder Bestes #isl Sing.
7. Vgrbi n&lti fiig (@'@WBE‘R%M@@M@Z@@N\k‘aortmlslmstl worin X sowohl in 1- als

auch In 11-Position flr G steht, R4 fir I\/Ethyl steht, n flr 2 steht und Rl

und R2 beR'ded (% ysabhingip vommn@havmvz@tytsm mieréf@@mﬁmn@bﬁféweﬂem und substitu-
Sf ur eaddi 'P“ﬂﬂh§§§1 Byl Ao miti it 3 deblenstefianae Aliriiesh endl !ﬂsi‘*ﬁt't”'g‘e"\/g'ﬁﬁ}" f88fngen

der For me ewl stutuuert mit 1 bIS 3 Alkyl Alkoxy, Hydroxy, Halogen, Carboxyl, Alko H@d Ammp OH
(ot d Diniecigafylamisp imefryltoiond feyl ausgqwdbit ypter ynpp ;sen% B! WSt i o ¢
si nd- un dP %Etu‘F §%&Ikyém b aﬁ;{r Halogen, Amino, Mono- und Dialkylamino, Nitro,

oxyl koxyca onyl und Cyano, vor sgesetzt daB die beiden Reste R! und R2 nicht jeweils Aryl

smd und R' und R? zusammengenommen unter -(CH2k- und unter (CHz)2-R3(CH2)2 .ausgewahit
werden kdnnen, um zusammen mit dem N-Atom einen 5- oder 6-gliedrigen Ring zu bilden, wobei R®
30 ausgewdhlt ist unter CHz, NH, O und S;

X ausgewdhlt ist unter H, F, Cl, Br, Ci-Cs-Alkyl, OH, Carboxy, Alkoxycarbonyl und Alkoxy, worin der

Alkylrest flir C1-Ca-Alkyl steht; Benzyloxy, Amino und Mono- und Dialkylaming;

und R* ausgewshit ist unter H und CHa. und die pharmazeutusch akzeptablen S#dureadditions- und
35 Basensalze davon. .

2. Verbindungen gem#g Anspruch 1 der Formel

.40

(CH,),,NR R

11

50 -

55

worin:
R', R2, X und R* wie in Anspruch 1 definiert sind und die pharmazeutisch akzeptablen S&ureadditions-

A A

22

worin X unter H- O, Br, OH OCH3 und OCH1Cs

10

15

20

3



ddlt |0ns und Basensal ze davon".i: 9 Verb| ndungen gerrr nB Anspruch 8

FEATRA T T CHE  steht - tind X ausGeviAdpty Jaglgadlaler 1O “OH, -~ OCH3- 40

und OCH2Cr HsH in jeder der 1- und 1 1-Positlionen des Rl ngsystems 10.

Ver bi

ndungen genmaB Anspruch 9, worin n ausgewi hlt ist unter den ganzen

Zahl en 1, 2 undn®gBaspsal®l dayerd R2 unabbhangi g vonei nander unter H, Cl
-CG3-A kyl und -(CH2)4- ausgewdhit sind. 45 11. Verbindungen gernAi
Anspruch 10, 3-wyeibindyegerngentdp Ansarugh 2, aoen Xaurddr H, GI, Brl ORCIHs umhOGH: Cs Helausgbweiihtt ist. 12.

Ver bi

ndungen gemAfi Anspruch 11, worin n eine ganze Zahl ist, ausgew hit

unt er @u fd %, Vaﬁt!rdtmsewﬂmaﬁzz\"wcmé WOPIR® uglenden gatren Zahlen\fe? fnghy auagewa ist und RY
e

Her st

ei ne

akzept abl es

akze“’tza?L?“A%r WSt Sy % F ATpie i not b g G A, URGEIAG P 2000 51 oA Qe
bi s

bi s

nach{ei nem der Ansprafc

Zusa
der

: pcanyci n- Anion mt 25¢

ung ei HB$R MS?%W?‘%%@“%B‘&W%M%ng'A'ka'b‘ét(C*hhn weni gst ens
Ver bi ndun ei nern der AnsprUche 1 bis 12 oder_ ein pharmazeutisch
" HPBaAPT! HEE AR BRBUTEsive s 3 S et PoPRe A oo o ch

12 zur Herstellung einer pharmazeuti- schen

onnzletn éﬂ;lnn%g d ung 38 {;ﬁ{;s@r &%f?&ﬁueﬁ?@%& 09§ SR &h%%ﬁ%@nﬁé’é"m & Rrent,
fidr f Sund R? beide sind, und pharmiaZeutisch akzeptable
~~~~~~~~~~ Sy W, btk I o v oide G Sd,lnd pupmipgouiagh spepant,
-Ierstel | ung ei ner Ver bi ndung germal 3 den AnsprQOchen 1 bis 12 der Fornel
8. Verbindungen der Formel N 10 A 0O H HO 15 20 worin A6, A 3, X
R4 wi e in den AnsprUchen 1 bis 12 definiert sind, das fol gende Schritte
st . (a) Unset zung von Rebeccarrycm oder einem Derivat davon, gel6st in
M geekognet en i nerten Losungs@ttmM URd in einer inerten At m)sphare
ten, nmt einer Menge einer sta ase, die zur Erreichung einer

I ven Zwi schenstufe w rksam | st (e ausgewAhlt ist unter (i) einem
ccanmycin-Anion, mt d - wJ N 6-Position, (ii) einem

-} adung in 13-Position und

t nygakhwsn Ladungen in 6-Position und
ktivep Zw schenstufe aus Jafyritt (a) mt
QF”W Iln NR'R2L- (CH2) . -NR R2 worin L

und R_2 wi e oben definiert sind

ei n®m Rebeccanyci n- Di
psition; (b) Unrsetzung der
Ami noal kyl - Ver bi ndung delO 0
chem sche Abgangsgr ud t fu

30

35 worin :
n, R, R R* und X wie in Anspruch 1 définiert sind- und die pharmazeutlsch akzeptablen
SHureadditions- und Basensalze davon.

9. Verbindungen gemés Anspruch 8, worin R* flir CHs steht und X ausgewdhlt ist unter Cl, Br, OH, OCHa

[\/’ 40 und OCH2CsHs in jeder der 1- und 11-Positionen des Ringsystems.

10. Verbindungen gemadB Anspruch 9, worin n adsgewéhlt ist unter den ganzen Zahlen 1, 2 und 3 und R!
und R? unabbhiingig voneinander unter H, C:-C3-Alkyl und -(CHz).- ausgewahit sind.

45 11, Verbindungen gemi8 Anspruch 10, worin X sowohl in 1- als auch in 11-Position flir Cl steht.

12. Verbindungen gem&8-Anspruch 11, worin n eine ganze Zahl ist, ausgewihlt unter 2 und 3, und R' und
R beide CzHs sind.

50 13. Verfahren zur Herstellung einer pharmazeutuschén Zusammensetzung, wobei man wenigstens eine
Verbindung nach einem der Anspriiche 1 bis 12 oder ein pharmazeutisch akzeptables Saureaddutlons-
oder Basensalz davon einem pharmazeutlsch akzeptablen Trager einverlsibt.

14. Verbindungen nach einem der Anspriiche 1 bis 12 zur Anwendung in der Therapie. -
55 .
15. Verwendung der Verbindungen nach einem der Anspriiche 1 bis 12 zur Herstellung einer pharmazeuti-
schen Zusammensetzung. flr die therapeutische Behandlung eines S#ugetierwirtes, der von einem

malignen Tumor befallen ist.
[
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(c) dl,re Ge,vm nnu,ng @Igs s :"c'h e;gebenden ani noal kyi I erten Déri vat es von

Rebeccanycin aus der - M schurig” ds - EPHH268028 B) - 35" Pat'ent anspf.Uctie fr ..

f ol genden Vertragsstaat: ES 1. Verfahren zur Herstellung der Verbi ndungen

5 G A YRR B
-(CI—|2),NR1R2 und mi ndestens einer der Reste Al und A13 fM - (CH2)n- NRIR2
steht, n eine ganze Zahl von 1 bis 6 ist; Bﬁ und R2, unabh~ngig

vonei n er, ausgewahit sind unter Wasserstoff, unsubstituiertem und
substitu) )> 5 iertem Cl-C 6- Al @upsNAeB kyl nit 1 bis 3

Kohl enstof fen i m Al kyl rest und unsubstitii erft em Phenyl oder Phenyl
substituiert mt 1 bis 3 Al kyl, Al kqgxy, -. ogen, Carboxyl,

Al koxycar bonyl und Am no und M {'\ “ mno imArylteil, und
Aryl ausgewahit unter unsubstitOrg nyl, substituiert mt
1 bis 3 Al kyl, Alkoxy, Hydroxy, 6 no- und D al kyl am no,
Nitro, - Car boxyl Al koxycar bonyl . un ano, Avorausgesetzt daB di e bei den
Reste RI und R2 nlcht jeweils Aryl 16J Odind, und RI und R2
zusammengenomen unter - (CH2) 4- 4pd uptier (CHZ) 2- R3(CH2) 2 ausgewahl t werden
kénnen, im zusanmen nmit den N Atom €l 5- oder 6-gliedrigen Ring zu

bi | den, wobei R3 ausgewhilt ist unter ,-NH, 0 und S; - Xausgewaht i st
unter H F, d, Br, Cl1 -C3-Alkyl, boxy, Al koxycarbonyl und Al koxy,
worin der i5 Al kyl rest fOr G -C-Alkyl steht, Benzyl oxy, Am no und

Mono- und Dial k ,,amg L " Hnd R4 ausge bl t unt ng |e famund
Kz o ML A6 AR el i o ?P“ﬂ%ﬂe
Fol deride. Schr é ""é*?.%". °‘.}m§i¢.zg‘ e % ’*gﬁ A "'gé"gfié Ez,ﬁ%&vat

davon, gel 6st |

elnem
i mr Len AL M0SDh e NG ot nSbhr L ¥ et a. asa z%@éﬁwcﬂkﬁ%o
zur Errejchung gg d%&aftwénq_% b Y 13- P@éﬁuo?ﬁlﬂ&% rﬁ Fléch Sih-Dlaidn mit hégatvbid GRS
i st unter (|) 6 SBdIEFEINE G§-PERMiIGA; N- Ani on, der negativen Ladung in

6- Posi tion, ) UPsBBIRg! RRP RGRREY %l%%hﬁrbumgchrﬁe@) RR @A XfiRoalkicUefihdiny der
13- Posi tion unc(p‘o,ﬁfel i) einem Rebeccanycin-Di anion mt negativen Ladungen *

-in 6-Position und 13-Position; (b) Ursetzung der reaktiven Zw schenstufe
aus Schmbtt (a)l-(CHb-NRERNEr Ami noal kyl - Ver bi ndung der 25 - For nel
L-(CH2 ).-NRL R2 worin L eine chem sche Abgangsgruppe ist und n, Rl und
R2 Wi e oben defwbrin legiie chemisthel Abigangsgruppe ist und n, R! und R? wie oben definiert sind und

{c) die Gewinnung des sich ergebenden aminoalkylierten Derivates von Rebeccamycin aus der

Mischung aus Schritt (b}.

35

Patentanspriiche fiir folgenden Vertragsstaat : ES

1. Verfahren 2ur Herstellung der Verbindungen der Formel

50
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e Gevm nnung des 5| ch ergebenden am noal kyl i erten Derl vat es
tbecc ’ﬁf%aﬂs Her'M sehlngt au%-; A1 hB( By« 2 Yer fahren -hach ¢
AnsprUch 1, worin di e erhal t enen Verbl'n gdg Jl ej eni gen der For nel
*CH2) NNR R2 40 45 - ~~ 014 50*R0 sind, worin: Rt, R2, Xund R4 wie in
Anspruch 1 def i gdrigrab uﬁd i Ad Qﬁg}ﬁahﬁi isiRd m&rﬂmemﬁ)ﬁmm@dﬁa Wd@é?én@ einer der Reste A® und
Saur eaddi 't i ons- A'Sfr -(CH,),\NHI €AMb gMzdl2MONan 1 Bis 6¥4Rr f ahr.en nach Anspruch 2,
worin X unter H .d, Br, OH4 OCH3 und OCH2C6 Hs ausgewdhlt ist. 25
i ',M R'und R"’ unabhingig voneinande¥, ausgewshit Bt Witd) MaBsersioffAunsudetitficrtam &nd sdstin-

An_spr 35 WOr iberm C1104-Alkyl, Redikyl) ait Zielsis Z adohi@wtofign i@ AlkyllesB uaisgestijlidrtemi Rienyll ndbr
Rl un unabhgfeoy gubstitsiert mitrides 3. AtkylSAlkday, tHyeroxyd Helogee rCaHoxyCC AlkoxXygariiink yund Amigo

-(CH2) 4-. 5. VewniidMonerung BviedralsylamiashimAryleib uidhAnd agsamwiiit unter ubsubstituiertem Ehenyiund
11-'Posi ti on. f Or Phenyl.sstkstiwiert Hith bis 3 Alkyl, Afkoxy)/ydrexi Halagenarmingiona- yechDigkylaginoi Mty
ei ne iganze Zahl Carkeny arbonyhind Cyanoy yeepusgeselzt (da gie Beiden Rasiel RRgnd R pigfe iersilscry!
sind.l 7. Verf ahvingn upd&h ungh dB reuzemmengRBemTencier o{CHel t W eteydGHsiert(GHele pusqewdit
di ej e!nl gen der ‘¥esferdPnnen, um,exsprpmep ’§'6\$125h‘?"“£(9 einen 5 prlen B-glegriggn £jpg jzy bilden. wobei R?
11-Pdsi ti on f Urauggewdhitdstunterrohas Ny Q\)ﬁ‘f’ -- steht n far 2 steht und Rl und R2

Sau-r add:-lt5lﬁglngs undvggd%é; or] tg'% 'E‘ﬁl-ﬁﬁw g%éen ’:;?%V' H'?:f Alkoxy, worin der
Ver f Ihr eg 2802 ausgewahit is fnﬁer %3 g g' %nar eu fsg\ %ﬁ?@%&&ﬁlﬁgl

asensalze davon, das folgende Schntte umfaBt: -

HO- 3 Béﬂ etzu von Rebe gf d{é‘m oder einem Deﬁhp dé(\\Brf 'g@ldg’m Eﬂ\em &mgn(\.ﬁérpmﬂren

wi-e in- AnSpr uch, i. énf't{e md inle h AR rBJ%adeHm@%t' eﬁﬁhM@A@é%ﬂEﬂQA RN B3sy, die
Saur daddi tjons- ﬁﬁbs Siné CreBl@VeRNzwide stut% witkSdni 0 @8 aDGWRHANS Piinkte i) Binem
worin R4 fUr CH3 Fob&Bamydin tAnidn, 6 88 \Welgkiden 1L Sdund! il €Posibn, (iBreinefhobdocdnis/ciiMdion mit -
@IHZ 5 HS in j edesr KRktivdrr Ladidg il 13-Pd3misd ﬁddQﬂ)eé'hedﬁfebEﬂcé}ﬂﬁ:lﬁﬂiidﬁﬁﬁ mit negativen Ladungen
) : ‘in 6-Position und 13-Position; '

) (b) Umsetzung der reaktlven stchenstufe aus Schntt (a) mit- elner Aminoalkyl-Verbindung der
25 Formel

L-(CHz)..-NR‘F!2
worin L eine chemlsche Abgangsgruppe tst und n, R und R2,wie oben definiert sind und .
"30 ~ (c) die’ Gewinnung des sich ergebenden aminoalkylierten Derivates von Rebeccamycin aus der

Mrschung aus Schyitt (b).

. 2. Verfahren nach Anspruch 1, worin die erhaltenen Verbindungen diejenigen der Formel

o (CH:’nNR'Rz
U

1T
S
sind, worin: . '
R', R2, X und R* wie in Anspruch 1 definieit sind oder die pharmazeutisch akzeptable SZureadditions-
55 und Basensalze davon. - .

3. Verfahfen nach Anspruch 2, worin X unter H, Cl, Br, OH, OCHsz und OCH2Cg Hs ausgewihit ist.

= ‘) 0
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40 10 Vertahren nach Anspruch 9 wor 'i ﬁwghlt |st unter den ganzen e
Zahl en"1,"2- Gnd 3" dnd RI"und:R2" uhab' - ?935?@25 Yiei rarder - unter H, G-
-C3-Al kyl und -(CH2)4- ausgeavvhlt sind. 11. Verfahren nach Anspruch 10

worin X sowohl Udtadren Adch ARdpRIEh B wolid-n DRSY doh §ihzdn@dahierd, 23h& B husgéWanit Rt und R und R2
Ver f ahren nach émstahgig Bonditand¥O4ubwtni sifd Ber BOBZE,-igNind L@Hiz)-auSgewdhl t - unter 2 |
und 3, und R und R2 beide C2Js sind. 13. Verfahren zur Herstellung einer :

phar mazeut i s®heverZbrsanaee ASPILZEHIA) GorinNO Boh VR aWRih @S 11eMmstdRIRE! Ment.bi ndung wi e

in einemder AnsprUche 1 bis 12 definiert oder ein pharnmazeutisch

akzept @i es $o Verfahrgiapack ddstinich Gnserinadéiie RASCTHRA kilgehAMID it i2n@M3, ist; und R' und R2

phar mazeuti sch bdidechtasinken Trager einverleibt. 14. Verwendung der

Ver bi ndungen wie in einemder Anspruche 1 bis 12 definiert zur Herstellung’

ei ner phar naZeuYestrereracly Assprveleh wesin disraghaltanen Vérgindangen tieisniges derBotmeeh il IwarirgX edwals

von ei nem ffal i gfdraisryabin hEpsition &isdh steig Ry eilli Methwil sterd.n fUSD stetd wechB wnd tFP deide CaHs

Revendl i cati onss"ﬁf’oﬂ?d pdsy) die pherageytisch akeeriphion Siyleqdgitionssalzpavon;Tinbeggndergidas Hygro-

GB, IT, Li, LU, chgid sgg o6 | L!'11e 11111 SIII I EP06269 025 B1

i Conpose ayant pour formule 0 5

A6 N 0 10 Vq;lghren nach Anspruch1 worin die erhaltenebV?raupq:lungen Aiejenigen_der | Formel __ 13
~~~~~~~~ "t HA' S 0O OH A3 HO OH RO 20 A6 et Al3 sont .choisis parm H et

CH2) NNRLR2 et au noins un de A6 et Al3 e -(CH2)n-NR R2; n est un nonbre

tier de 1 a 6; 25 Rl et R2, i ent, sont choisis parm

drogene, alkyle € -C6 non substitue Vtue,  aralkyle ayant 1 a 3

rbones dgns le fragnent al kyle et phenylg fon ‘substitue ou phényl e

bstitue par 1 a 3 groupes al kyl e, (\dr ) hal o, carboxyl e,
coxycarbonyl e et ami no-et nDNO-y.€ ‘_./ {ieur, dans le
5 co roxy, halp, am no, nono- et

agnent aryle, et aryle choisi pafd Dstitue et phenyle
bstitue par 1 a 3 groupes al kyl e,

al kyl am=2s0, nitro, 30 car boxyl e, c&;ﬁ WIRJF& cyano, a
ndition que Rl et R2 ne soient past : x aftyle et,

30 ' R‘o OH
worin
“n, R, R, R* und X wie in Anspruch 1 definiert sind oder die pharmazeutisch akzeptablen
35 S#ureadditions- und Basensalze davon sind. .

9. Verfahren nach Anspruch 8, worin R* fiir CHa steht und X ausgewdhit ist unter Cl, Br, OH, OCHz und
OCH2C¢Hs in jeder der 1- und 11-Positionen des Ringsystems. )

W 40 10. Verfahren nach Anspruch 9, worin n ausgewihit ist unter den ganzen Zahlen 1, 2 und 3 und R! und R2
unabbhéngig voneinander unter H, C1-Cs-Alkyl und ~(CHz):- ausgewihit sind.

11. Verfahren nach Anspruch 10, worin X sowohl in 1- als auch in 11-Position fir Cl steht.

45 12. Verfahren nach Anspruch 11, worin n eine ganze Zahl ist, ausgewahit unter 2 und 3, und R' und R2
' beide C>Hs sind.

Verbindung wie in einem der Anspriiche 1 bis 12 definiert oder ein pharmazeutisch akzeptables
50 Sédureadditions- oder Basensalz davon einem pharmazeutisch akzeptablen Tréiger einverleibt.

|
|
13. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, wbbei man wenigstens eine
14. Verwendung der Verbindungen wie in einem der Anspriiche 1 bis 12 definiert zur Herstellung einer
pharmazeutischen Zusammensetzung zur therapeutischen Behandiung eines von sinem malignen
Tumor befallenen Séugetterwntes
Revendications
Revendications pour les Etats contractants suivants : DE, AT, BE, CH, FR, GB, IT, LI, LU, NL, SE

RO o




Iorsqh Is sont prls ensenb e j,i. tJBQ,peuvent 8tre ch0|5|s parn1 ;( )4-
et (CH’)? RS eHRY- 24 pour f b et .Hg¥%§mggésgﬁ 'Bvenbres -avec | " atong N -
ob R3 est choi'si parm CH2, NH, O et oisi parm H F, d, Br
alkyle C, -C3, OH, carboxyle al coxycarbonyl e et al coxy ou |l e fragnent

al kyl e est. aIkykﬁm&méaﬁagmbﬁaamhoxy, am no et nono- et dialkylamno ; ot 35

R4 est choisi parm Het CHO ; et leurs sels d addition d' acide et sels de
base acceptabl es en pharmacie. 2. Conpose selon -la revendication 1 ayant

pour fornule 40 . 6 S~ (CH)NR R2
45 X~Fy~~-b-~ 50 - AT H .

0TO~~ R40 A p t - | 27
1II~I|II~I|I|I|I|I|I|I|I~IR a- 00g-c~ M=z~~~ R, R2, X et

1 et leurs sels dladdltlon
. 5 3 Conpose selon | a
O—Lx OCH3 et OCH2Cs Hs. O

' ! @) sI “parm | es nonbres

, < gOnt choisis parm H, alkyle

nla re endi cation 4, ob X est O A

Oéﬁ sglon |l a revendlcation 5 00 n
et chacun de Rl et R2 est C2 Hs.

yant la fornule Il ou X est O a

chacupe des positions 1 et 11, R4 e nethyle n est 2 et chacun de Rl et

R2 est C2Hs et |eurs sels d'additio BHaci de acceptabl es en pharmacie, en

parti ¢uliep | e chlorhydrate. . Confo86 ayant pour formule 20 HQ N 25 x

X\ 11 30 0 HOOOH (CH2) NR1IR OH

35 ol : RO
A® et A'S sont choisis parmi H et -(CH2),NR'R2 et au moins un de A® et A3 est -(CHz),-NR'R? ;

n est un nombre entier de 1 2 6 ;

25 _R! ot R?, indépendamment, sont choisis- parmi-hydrogéne, alkyle C1-Cs non substitué et substitué,
aralkyle ayant 1 2 3 carbones dans le fragment alkyle et phényle non substitué ou phényle substitué
par 1 & 3 groupes alkyle, alcoxy, hydroxy, halo, carboxyle, alcoxycarbonyle et amino et mono- et
dialkylamino inférieur, dans le fragment aryle, et aryle choisi parmi phényle non substitué et phényle
substitué par 1 & 3 groupes alkyle, alcoxy, hydroxy, halo, amino, mono- et dialkylamino, nitro,

30 carboxyle, alcoxycarbonyle et cyano, & condition que R' et R? ne soient pas tous deux aryle et,
lorsqu'ils sont pris ensembie; R' et R2 peuvent &tre choisis parmi -(CHz)s- et (CHz)2-R3(CHz)2- pour
former un noyau 2 5 ou 8 membres avec I'atome N ol R® est choisi parmi CHz, NH, OetS;

X est choisi parmi H, F,.Cl, Br, alkyle C,-C3 , OH, carboxyle, alcoxycarbonyle et alcoxy ol le -
fragment alkyle est alkyle Ci-Cs, benzyloxy, amino et mono- et dialkylamino ; et : '

35 R* est choisi parmi H et CHs ; et leurs sels d'addition d'acide et sels de base acceptables en
pharmacie.

RI sont tels que d6finis a |la revendi C§
d' aci de et de base acceptables en phar g
revendi cati'n 2, 00 X est ch0|s'f”‘
4, Cowpose solon |a r evendi
entiefs 1, 2 et 3 et RL et R2, '
C1L - et -(CH2)-. 70 5. Conpos6 sa
chacume dessp03|t|ons let 11. 6. Co
est uh nomdre entier choisi p n1 2\ e
5s 71 Conpose de |a revendic

2. Composé selon la revendication 1 ayant pour formule

1,2
(CHZ)nNR 3

II

50
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RL,JR2 R4 et X SO t te[s que ef evendlcatlon 1; et Ieurs_ -
S Is d"4ddi‘titon d* aCIdg 6t sel.s” deq4ﬁgpb§sgg%g gcceptables en’ pharHHC|e
nmpose selon la revendication 8, 00 R4 est CH3 et X est choisi parnmi d,
, OH, OCH3 et o®CH2Cs Hs a chacune des positions 1 et 11 du -systene du
n@yau. 45 10. ConfioB% Xset|Rdrsodtaels quecdéthicald evendcati®@(l Netedits wisal'Biitiqaatadide bed
N@nbres enti er s baseZceptaBesedn pRrmatie. R2, | ndependanment, sont choisis parm H,
kyle C1 -C3 et -(CH2)4-. 11. Conpose selon |la revendication 10, ou X est
¢ dans_ chacuie Gaegosp aeort Iz romenditation 2, pd X esicehoigi ParmOd. b dBs.cOHs 8Cdnet I0§H2Cs Hs.
rven tion 11, ou n est un nonbre entier choisi parm 2 et 3; et R et
' sont—chacuh Gpmgosé glon @dﬁ?ﬂ@‘iat"?“o?a °bﬁaﬁshﬁ@\§maf'%d‘i§ nomkige eniaisti. Breb3 §guBhetiFe
hi bant |a cr oinsérendasment, et ¢hoigie parmi: alivierBi-Fset Hdﬁﬂpose sel on | ' une
el conque des revendications 1 a 12 oqu gn.son sel d'addition d' acide ou
sel Hes bgg@p‘é?ﬁéﬂ?i’t'éfﬂ"@d'&ﬂmbﬁﬂ‘%é 142 chegidegepsiiersd shhor t accept abl e
pharHHC|e S6S S elcon ue des.revel ns
or une i ﬁ%{?ﬁ'f}@ BT R e 5o %i’wm% i P SR 4l e b &

<f : i, W |[>P B 15. Ut|||sat|on

E Corrpos%s §6|C8ﬁ os@' %@ Iaq'gwghﬁ&ﬁg\% Ya %l’?hYl%rhdduC)(aési s h;cune de% 1 QMERPISE
e conposition.p 3 bl YT & e fod &zﬁ:ngmeu&m% dsCon

mi fere affec%ﬁ\aﬂqadgﬁgn baiCRIF 1o rhﬁ&?e Pr oce!(]jG de produgtlon
un conpos6 se l'es revendications 1 a 12 ayant pour fornule A6 to

~~~~~ 20 8. Composé ayant pour formule HO 0 O 0 OHO OHR
25 ob A6xp A3, X et R4 sont tels que ddfinis aux revendications 1 a 12,
nprenant | es etapes de: (a) faire re'P | a rebeccamyci ne ou son derive,
ssaut e dans un sol vant inerte approprte et nmaintenue dans une atnosphere
ierte, avec une quantite d'une base@ Defficace pour obtenir un

it er nddi ai re reactif choi si parm (1. ani on de rebeccanycine ayant la
arge neg#tive a la 30 positio i J.un ani on de rebeccanycine

ant |a charge nGgativeaIa i) ndlanlon%‘dle 5 (b)
ux positions et 13;

a

beccanyci ne ayant des chérg\

ire rbagir |'internediaire rea t| N'de I # (a) avec un conpose
am noal k;/l e represente par la f8 le 33 1. b- (CH2) n-NRI R2
. 0 OH (CHZ)_ NR R
HO. '
! OH
% "~ R%0
ol
n, R', R?, R* et X sont tels que définis & ia revendlcatlon1 ot leurs sels d"addition d'acide et sels de
40 base acceptables en pharmacie.

8. Composé selon la revendication 8, ol R* est CH; et X est choisi parmi Cl, Br, OH, OCHs ef OCH2Cs Hs
a chacune des positions 1 et 11 du systémse du noyau.

45 10. Composé selon la revendication 9, ol n est choisi parmi les nombres entiers 1,2 et 3 et R' et Rz,
indépendamment, sont choisis parmi H, alkyle Ci-Cs et -(CHz)s-.

11. Composé selon la revendication 10, oli X est Cl dans chacune des positions 1 et 11.

50 12. Composé selon la revendication 11, ol n est un nombre entier choisi parmi 2 et 3 ; et R' et R? sont
chacun CaHs. :

13. Composition pharmaceutique comprenant une quantité inhibant la croissance d'une tumeur d'au moins
: un composé selon I'une quelcongue des revendications 1 a 12 ou bien son sel d'addition d'acide ou
§5 sel de base acceptable en pharmacie, ainsi qu'un support acceptable en pharmacie.

14. Composés selon I'une queiconque des revendications 1 & 12 pour une utilisation en thérapie.

28
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oﬁ itfun groupe gh|n1quefhartant et n'-le ot R sont. ‘tels quo def|n|s;ffﬂ;ﬁ
Tdessus et (c)“r=cuperer-te derlﬁBﬂéﬁﬁﬂB&BRyle Fesul’t’ant “de: - IR
rebeccany0|ne du nel ange de I etape (b). 40 Revendl catlons pour 'Etat

contract ant i%l @Qﬁﬁ §§ ayant pour formule 45° 50 55
H

{33 SEcodsn 1 ke Ay ST UL 7B TA I e
NA1O qu que p ) peutique d'un oe/rpan}qm% afgeté d'une

00: A6 et At 3 gon ﬁgléis parm Het -(CH2)LNR R2 et au noins un de A6 et
A3 est - Q-|2)‘¢’] We&%?de p'?odS&Ln &bh é&%%ﬁ%‘n&é %Cengg tlénsq 3616 R%%gow Brzrﬂule

i ndepghdanmrent, sont cholsi's par rogene, on substitue et
substi Tde, aralkyle ayant 1 a 3 carbones dans le fragnent al kyl e et phenyle
non substitu6 ou phenyle substitue 25 parg 1 a 3 groupes al kyl e, al coxy,

hydroxy, hal o, carboxyle, al coxycarbonyle et anino et mono- et dialkyl am no
inferieur,;odans |l e fragnent aryle, et arxle hoi si parm phényl e non
substitu6 et phenyle substitue par 1 a 3 al kyl e, . al coxy, hydroxy,
hal o; amino, nono- et dialkylamno, nitro, { boxyl e, al coxycarbonyl e et
cyano a condition que RlL et R2 ne sgient
lorsgu'ils sont pris ensenble, R, e
et (CHZ)ZJFB (CH2) 2- pour 30
at ne N 0O R3 est choisi parm CH2
al kyle C -C3, OH, carboxyle, al
frag nt alkyle est alkyle C -C3, benz§l ¢\ ar no et nono- et dial kyl am no
; TEM est choisi parm H et CH3HD et urs sels d' addition d'acide et
sels de b&%e acceptabl es en pharnmaci €7/33 2. Conpose selon |a revendication
1 ayjant pour fornule 40 - (CH2 ) NR
1R2 4

Yisis parm -(CH2)4-
ou 6 nenbres avec

X est choisi parm H, F.
xycar lanyl e et al coxy oOle

25
oll A%, A3, X et R* sont tels que définis aux revendications 1 4 12, comprenant les étapes de :
(a) faire réagir la rébeccamycine ou son dérivé, dissoute dans un solvant inerte approprié et
maintenue dans une atmosphére inerte, avec une quantité d'une base forte efficace pour obtenir un
intermédiaire réactif choisi parmi (i) un anion de rébeccamycine ayant la charge négative & la
30 position 6, (i) un anion de rébeccamycine ayant la charge négative 2 la position 13 et (jii) un dianion
de rébeccamycine ayant des charges négatives aux deux positions 6 et 13 ;
{b) faire réagir l'intermédiaire réactif de I'étape (a) avec un composé d'aminoalkyle représenté par la
formule '

35 L-(CHz),-NR'R?

ol L est un groupe chimique partant et n, R? et R2 sont tels que 'définis ci-dessus ; et
(c) récupérer le dérivé aminoalkylé résultant de rébeccamycine du mélange de I'étape (b).

40 Revendications pour I'Etat contractant suivant : GR

1. Composé ayant pour formule

50
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R40 55 , R2, X et'R4.sbnt tels'que definis a la revendication 1; et %
leurs sels d" addition d' acide et de basg 30 1_ _~ 11 11111110 111} 11 L
I 11 11 * C L M S ' AT 2 * -5 KL . 51 i
' 1" .. s, RS | A e ' EP 0 269 025
Bl’acceptables en pharnaci e. 3. ® on | a revendication 2, ob X est-:

choisi parm H d, Br, OH, OCEB_eF
| a reyendi cation 3, ou n est chqisi
& i nd~pendament , sonyFoRG
5. Conpose selon |a revendi ca
et 11. 0 6. Conpose selon | aNFeVeMmt
choisi parm 2 et 3, et chacun de
revendi cation 6 ayant la formulegl
et 11, R4 est nethyle, n estyg
d'addiggon d' aci de accept abl es
chlorhydrate . & Cornpose ayant

R et “R2,

H 25
(0]

20

25

36

45

50

55

5 I4. Conpose selon

nonbres entiers 1, 2 et 3 et

xyle G -C3 et -(CH2)4-

a chacune des positions 1
OonN™y, ob n est un nonbre entier

et F\'ZUast' C2 H5. 7. Conpos6 de |la

XAst O a chacune des positions 1

et\ chacun de R et R2 est C2Hs et |leurs sels

pharmaci e, en particulier le

J formul e-20 :

(C2nNR R HOO 30 OR4 35 ob

ol : .

A et A'3 sont choisis parmi H et -(CH2),NR'R? et au moins un de A et A3 est -(CHz2),-NR'R? ;

n est un nombre entier de 12 6 :

R' et R?, indépendamment, sont choisis parmi hydrogéne, alkyle C1-Cs non substitué et substitué,
aralkyle ayant 1 & 3 carbones dans le fragment alkyle et phényle non substitué ou phényle substitué
par 1 2 3 groupes alkyle, alcoxy, hydroxy, halo, carboxyle, alcoxycarbonyle .et amino et mono- et
dialkylamino inférieur, dans le fragment aryle, et aryle choisi parmi phényle non substitué et phényle
substitué par 1 & 3 groupes _alkyle, alcoxy, hydroxy, halo, amino, mono- et dialkylamino, nitro,
carboxyle, alcoxycarbonyle et cyano, a condition que R' et R2 ne soient pas tous deux aryle et,
lorsqu'ils sont pris ensemble, R' et R2 peuvent étre choisis parmi =(CHz )4~ ot (CHz)2-R3-(CH2)2- pour
former un noyau & 5 ou 6 membres avec I'atome N ot R® est choisi parmi CHz NH, O et S ;

X est choisi parmi H, F, Cl, Br, alkyle C;-C3, OH, carboxyle, alcoxycarbonyle et alcoxy ol le fragment
alkyle est alkyle C1-Cs, benzyloxy, amino et mono- et dialkylamino ; et

R* est choisi parmi H et CHjs ; et

leurs sels d'addition d'acide et sels de base acceptables en pharmacie.

Composé selon la revendication 1 ayant pour formule

2

1
(CHz)nP'JR R

II

ol : _
R', R?, X et R* sont tels que définis & Ia revendication 1 ; et leurs sels d'addition d'acide et de base

| A

30




el.s que definis;a la revendi cation 1, et leurs,
AT e et BT S de Base diceptablies et pHar maci @l 407 S
Conpose selon ia revendication 8, ob FRO02880@%Blet X est choisi parm O,
Br, OH OCH3 et OCH2 C6 Hs a chacune des positions 1 et 11 du systene du

noyau. 10. CompQs&pSEbLM dhdmbgyendication 9, ou n est choisi parm les
nonbres entiers 1,p2 et éJe? " et R2, ind6pendanment, sont choisis parm

H, alkyle C 3Clofboss B iof-2.- 0t KUWPRS; . I di j Qn, 10, ob
X est O dans chagﬁne(sﬁg&%ﬁr‘iw{&?gﬁ%’ 1 et éﬁ'gfgﬁl' %ﬂb%’s%ﬁ\ggpbﬁt az&Hs'
revendirgat i on4.11Compéss el la revdndlEEN £ of A dsEEnofsD il led Rnibles 2n ) Rt & re
R2 Soh) chacu ot ot g b Fo Al ssulb rodn A S
phar maceut i que qui conprend |'incorporation d au nblns un conpose sel on

| " une quel congueothpssé seivreia ehivendicition s, ol XstlG) a@Hact des Bsitidnsaddini.i on d' aci de ou
sel de base acceptabl e en pharnmaci e, dans un support acceptable en

phar maci e. %56.1 £omséselods resanidication 5,00 @ estusa InGrolre| EtiekdSisipaivie R & 3; it chauds del Rt B2
pour une utilis#®sti@Hs.en therapie. 15. Utilisation des conpos~s selon |'une
quel conque des revendications 1 a 12 pour preparer une conposition

phar maceut i qué [RSUPOSE ge {arreNendicstiantd ayiar iafornuiei lkpiieX ebt Gk ¢hatuse desrmosifidos & etaftf Bese
d' une 31 methyle,‘ n est 2 et chacun de R' ef 2|eist]4Hs |6t leurs]sels 1q"additionE@ac@ie 226SepBiRIBS BY
tuneur mal gne. PREMags, gRafisuligee pisudeate-on d' un conpos6 sel on | es
revendicatioqi é a 12 ayant pour fornmule O

A6 0N 10 Bt BORPoRF gyt ppiy rmile | 0 H
A3 HO HOHRA40 ob Al, A3, Xet R4 sont tels que ddfinis aux

revendi catppns 1 a 12, conprenant |es eHapes de: (a) faire reagir la
rebgccanycine ou son d6rive, dissoupg _dans_gn solvant inerte approprie et

25 mai nt enue dans une at nosphe¥e igerte, avec une quantite d' une
base forte efficace pour obtenir un in ediaire reactif choisi parm (i)
pegathye a la position 6, (ii) un

un ani on de rebeccanycine agant

ani on: de rgpeccanyci ne ayan X positionid3 et (iii)

1d§ 1" 6tape (a) avec un
conpose d' am noal kyl e represente par a (CHZ)nNR R

30

.

ol | _ o :
n, R, R_z. R* et X sont tels qué définis 2 la revendication 1 ; et leurs sels d'addition d'acide et sels de
base acceptables en pharmacie. ' :

™ 4 9. Composé selon la revendication 8, oli R* est CHs et X est choisi parmi Cl, Br, OH, OCHs et OCH,GsHs
‘ 4 chacune des positions 1 et 11 du systd®me du noyau. .

10.- Composé selon la revendication 9, ol n est choisi parmi les nombres entiers 1, 2 et 3 et R* et R?,
' indépendamment, sont choisis parmi H, alkyle C1-C3 et -(CHa)s~ .. :

11. Composé selon la revendication 10, ot X est Cl dans chacune des positions 1 et 11

12. Composé selon la revendication 11, ol n est un nombre entier choisi parmi 2 et 3 ; et R' et R2 sont
chacun CzHs.

50 - : o o

13. Procédé de préparation d'une composition pharmaceutique qui comprend l'incorporation d'au moins un
composé selon 'une quelconque des revendications 1 & 12 ou son sel d'addition d'acide ou se! de
base acceptable en pharmacie, dans un support acceptable en pharmacie.

55 14. Composés selon I'une queiconque des revendications 1 & 12 pour une utilisation en thérapie.

15. Utilisation des composés selon I'une quelconque des revendications 1 4 12 pour préparer une
composition pharmaceutique pour le traitement thérapeutique d'un hdte mammifére affecté d'une

3' ) ) O LR
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30 Lk est un groupe chlnlque partant et Rpda i
RI' et~ FQ sont’ tels quo deflnls ‘ci-dessus et 135 (¢) - recuperer e
derive ami noal kyl 6 resultant de FRP26SRRBI ne du nel ange de |' 6tape (D).
Revendi cati ons pour |'Etat. contractant sulvant: 'ES 1. ProcMi6 pour |a
preparatlon d' un conpose ayant la formule 40 -A6 N 45 :

| X x A0 e“”?%'% il HRO32t -

S L ocsoos , P ont choisis
parni H e,[ PrOfeeﬁE? pr&ﬂ;cw d n cgmporsr% serllon lg 9v§§08 %? o%g' lI aAg aya’ﬁtt ﬁa‘&r%gﬁwlf NRIR2: n est
un nogzze entier de 1 a 6; R et R2, |nd§pendannent sont choi sis parm

hydr o e, alkyle C -C6 non substltue en substitue, '5 aral kyl e ayant 1
a 3 carbones dans | e fragnent aIker et phenyle non substitue ou phenyl e
substitue par 1 A 3 groupes alkyle, agf Bhydroxy, hal o, carboxyl e,

al coxycarbonyl e et am no et nono- et alkyl am no inf6reeur, dans le
fragmgnt aryle, et aryle choisi parm n substitu6 et phenyle
substitue par 1 A 3 groupes,al hal o, am no, nono- et
di al kyl am no, nitro, carboxyl®e 2t cyano, a condition que
R et R2 ne soient pas tous deu INe et, 70 lorsqu'ils sont pris
ensenble, R et R2 peuvent etre choidi s paimﬁ -(CH2) 4- et (CH2)2-R3-(CH2) 2-
pour fsormer un noyau a 5 ou 6 nemtteggmrvec’|' atone N ou R3 est choisi parni
CH2 NH O at S; X est choisipgar , F, d, Br, alkyle C1-C3, OH,

car boxyl e, al coxycarbonyle et al yjoO Il e fragnment al kyle est al kyle

Cl- C3, benzyl oxy, am no et nono- Balkylanlno et R4 est choisi parm H
et CH3 ; et i5 leurs sels d' addytron d' acide et sels de base acceptables
en Rh&rmacie, conprenant |es M apBsOde:

ol A5, A3, X et R* sont tels que définis aux revendications 1 & 12, comprenant les étapes de :

(a) faire réagir la rébeccamycine ou son dérivé, dissoute dans un solvant inerte approprié et
25 maintenue dans une atmosphére inerte, avec une quantité d'une base forte efficace pour obtenir un

intermédiaire réactif choisi parmi (i) un anion de rébeccamycine ayant la charge négative 2 la

position 6, (i) un anion de rébeccamycine ayant la charge négative & la position 13 et (jii) un dianion

de rébeccamycine ayant des charges négatives aux deux positions 6 et 13 ;

(b) faire réagir l'intermédiaire réactif de I'étape (a) avec un composé d'aminoalkyle représenté par la
30 formule -

L~(CH.),-NR'R2

ol L est un groupe chimique partant et n , R' et R? sont tels que définis ci-dessus ; et
35 (c) récupérer le dérivé aminoalkylé résultant de rébeccamycine du mélange de I'étape (b).

Revendications pour I'Etat contractant suivant : ES

o 1. Procédé pour la préparation d'un composé ayant la formule
yr .
45

50

55

" oo R O AR
é M * s L M [ *

TR s



(a) fal re~reag|,r Ia rebegcgn’ym ne Du son d6r| ve d| ssoute dans un sol vant

i nerte ‘approprie et nai'ntenue dans’ uﬁ@oaﬁmﬁlﬁére i‘nerte, -avec’ lne- quantlte'-‘""""i"é"-'""

d' une base forte efficace pour obtenir un internbdiaire reactlf choi si
parm - (i) un ani on de rebeccarrym ne ayant |a charge nGgative ala 20
position 6, (il a0l of derGe%[’% £,y ant C e.ala
p05|t|on 13 et lj'fafniﬁ:%p W Zrmbﬁ s F & e(;gaer%ycf“ﬁgsgil%en%l gﬁ%%e% RE

negati ves aux dgl astontléﬁo.s.é B}rm e 9;?3%5 e%ﬂ 1§ c,-cs %fgurﬂﬁ‘ijdez; substitus,

reactif_de,l et aggk PibEnyleSsubstitué -
formi@P5 oo 1 r& o Lhy&m%s batd raazawépéc& o )
R et sont t&éll@laﬂnlﬁ@n drNdaRs fol f H§le ot &} yl Shbisi Jﬁﬁ“%ﬁén@f’e nbn Etltdéeet hényle
am noal Kyl e r essbstiaBtpadq mb@e@paamweau idy, TAGHBRYY Ralb Carhing: toidd6- &tDdialiy R m§ nitro,
Proced6 sel on |arbosieaRbxyektionfle &t &bhd, eScoﬁd?tmﬁQﬁ@SR'CbbtReﬁHSsoﬁ&rﬁas G Hed/ @b of 2
fornul e (Gel2 ) DISRiIERZorB B shsemble, R' et R? peulent/@idl chéidts nACHE E440H,OR3-(CH, )29 ipbur
Rl, R2, X et Rdiomendn rogdus 5jucs ribdibresiatecdatbriie N U @F ekt Cifvist pamilGH, O, bets s sel s
d' addi ti on d' ack ekt cigisi peemith FeClaBC alptieath -GS OB cabhateralcixgcarbdnyld it alced @u Scfragiert a
revendi cati on 2lkylg@stiékgs Ci1-Ch derzylonyaamino etimord et diilkylainb ; @CH3 et OCH2C6 H5. 55
4. Procede sel dt sstehpigiparmilHet®ont 3, 60 n est choi si parm |es nonbres
entiers 1,52 etleuss s#is diaddition dfzpide ?tﬁdemmlessmmarWM sis parm H, alkyle
Cl-C3 et -(CH2)®@mprenantlesétapesde:  EP . 26902513,

| 5. Procede sel & fig 'Fﬁafe'ﬁdw?aftwwmou 5O, 9ér'ee$td'@utead%mawmé'arae@eﬂ@@swmrérﬁ
1 et 11. 6. Pr océ’l?@tegé{?lq? AMOSRIRTS, itotp i As uae qwtﬂﬁdégﬁt bage, forte firace eayr phigni un
choisi pargi 2 et’ ¥E®?® Lfﬁ° e°aTQ" ('ét“" R2‘°'é caagycing a"tF‘? E"(SQ?G"é%tl"?ﬁ'
rev%ﬂl catlon 6, pg) b ccé: 01 ’ngef Pe aéc P%’;s' é‘(ﬁ Qgs'f’??r'ﬁﬁ? @)y ?S'IS’"X
est 1) @y g

et chacun de R “r?ﬂm a"S af%ge éﬂp;t% ool F?"Eﬁ?s g%'m&%’qé °3‘:§fﬁ"§b‘13' 'g
en pharnmacie, en partlcul ler le chlorhydrate. ro 8. Procede selon |la-
revendi cathon 1, | &h) QRONPOses obtenus sont ceux ayant la formule

ol L est un groupe chimique partant et n, R! et R? sont tels que définis ci-dessus ; et
(c) récupérer le dérivé aminoalkylé résultant de rébeccamycine du mélange de I'étape (b).

30 2. Procédé selon la revendication 1 ol les composés obtenus sont ceux ayant la formule

y uel! R2
(CHy) NR'R

35

11

50 . oll .
- R, R2 X et R* sont tels que définis & la revendication 1 ; ou leurs sels d'addition d'acide et de base
acceptables en pharmacie. ' :

3. Procédé selon la revendication 2, ol X est choisi. parmi H, Cl, Br, OH, OCH3s et OCH2CsHs.
65
4, Procédé selon la revendication 3, 60 n est choisi parmi les nombres entiers 1, 2 et 3 et R' et R?,
indépendamment, sont choisis parmi H, alkyle Ci-Cs et -(CHa )4~ . :

) ) 0 D
* c L M N %*




(CH2) NR. R 25 H R O out 30 n

, R2, R4 eb. >oreédd seboelagevgudicatbnf4i oli X est Ci 4 chacuaw desciositons et 11; ou | eurs sel s

addition d' acide et sels de base acceptables en pharmacie. 9. Procedd .

| on | a revendiresédd sslon & reveudid@tiondhs bl ICHB ue hombreegrtierccheisi parmp2ietrd, el@hacuBde R R?
et OCl 2C6 &skC28s-chacune des positions 1 et 11 du systeme du noyau. 35

. Procede selon |la revendication 9, oUn est choisi parm |es nonbres

tiers)l, 27etPrapédq seion laspvepdication ) g dagpamprspr obtasshioncqerr iaat 1 ferrmiie Lou X Ry o
-C3™¢t - (CH QF—'E!““"E?L? depppitionfs! @tdf-dh eptandthyipem et & gt Shapyn dpR' Y& sot Calts les §Elhs

acune des podiafiigydagidepecepiables pn gharmasip fopgriculier)igydhlofydrat®y andi cat i on 11,

t n est un_n re. entier choisi parm 2 et 3. et Rl et ont chacun C2
137" brbc Bad et s  Shaidiater e oSt et torfirefira R AR Gue. qui
nprend |'incorporation d au 45- Hm)ins un conpose selon |'une

el conque des revendications 1 a 12 ou son sel d'addition d' acide ou sel

base acceptabl e en pharmaci e gpport acceptabl e en pharnmaci e.
Utilisgation des conposes selo guel conque des revendications 1 a

pour |la preparation d' une conposp+On pharmacouti que pour |le traitenent
tgher apeut i que d' un h6te mamMEAR e , e ge 50 tumeur maligne. 55

N 7 I11
20 |
07 - _(CHz)nNR1R2
OH
N HO
25 . OH
RO
oll
30 n, R', R?, R* et X sont tels que définis & la revendication 1 ; ou leurs sels d'addition d'acide et sels de

base acceptables en pharmacie.

9. Procédé selon la revendication 8, ot R* est CHa et X est choisi parmi Cl, Br, OH, OCHs et OCH;CsHs
2 chacune des positions 1 et 11 du systéme du noyau.
s o . : '
10.. Procédé selon la revendication 9, ol n est choisi parmi les nombres entiers 1, 2 et 3 et R' et F?,
_indépendamment, sont choisis parmi H, alkyle C1-Cs et -(CHz)e- .

11. Procédé selon la révendication 10, ol X est Cl dans chacune des positions 1 et 11.

(N 12. Procédé selon la revendication 11, oll n est un nombre entier choisi parmi 2 et 3 ; et R' ot R? sont
chacun CaHs.

13. Procédé pour la préparation d'une compdsition pharmaceutique qui comprend l'incorporation d'au

45 moins un composé selon I'une quelconque des revendications 1 a 12 ou son sel d'addition d'acide ou
sel de base acceptable en pharmacie dans un support acceptable en pharmacie.

14. Utilisation des composés selon I'une queiconque des revendications 1 & 12 pour la préparation d'une

composition pharmaceutique pour le traitement thérapeutique d'un hbte mammifére affecté d'une
50 tumeur maligne. .

55
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