EP O 246 868 Bl Description The present invention refers to new antitunour
al kyl ating and antiviral agents related to the known anti biotic distanycin
A, (distamycin A) 15 which bel ong€ptem24eessfesmi |y of .the pyrrol eam di ne
ant i;bi oti cs and is reported to interact reversibly and selectively with
DNA- AT se E" interfering with both replication and transcription
[ Nat ure 20% B (1964) : FEBS Letters 7 (1970) 90: Prog. Nucleic Acids
Res. "l\/bl BI OLrh rlgén 285 ge%{o DE- A- 1795539 descri bes the
pr ep: '@aﬁ,& S"h' B oyngt w2l 2R e AgPngTelleg tothe known
di st CI n |s rep " by hydrogen or the acid residue of an organic [err]
aliphatic acid or of cyclopentylpropionic acid. The present invention
relates to new di stanycin A gnal ogs i=p which the distamnmycin formyl group is
substituted by aromati c, ityclic or{heterocyclic noieties bearing
al kyl ati ng groups, to a prgat “their .25 pre ation, to
phar maeeut i cal conpositi ﬁﬂhglrn.@nd.{:[ he use of said

h ur a f al agents. The

3 O

conpounds and conpositions as an
i nvention herein provides coppoun 'sthe general fornmula (1) [err]

wherein nis2,3 or 4, 40 AisS a d| val ent rad| cal chosen from 45 and - Het -,

wherein Het Is a pentatom c or gjononocyclic ring, except
pyrrol & cont a| ning at |east one etero tom Iect ed from0O, S and N, the
sai d radi cal ng unsubstltut ed or substltut ed by one or nore substituents

chosen fr} | s tothe "V EP‘P]"VH‘P' ajjietiss anriistreparted) dr ipletscthipyerdily andand
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The | nusergrépartion & PRlARacshtcsl domBostibmy EB%&%ME ladg ?&ﬁa@ a.éaﬂ %

conpoundscompositionisas!atitgrhour &R aiRirdl agmtsal | e possible ISOWEYS COVGr eds y the

formul a (1) Thedoiehtion again pioaties campbuhds ofths igbriefal forhla @! kyl groups and the

al i phatic noieties of the al koxy groups may be branched or strai ght chain.

A [err] alkyl group is, preferablyy [err] alkyl, in particular, e.g.,

met hyl:3 et hyl , nR roAp%I hi'so- propylf, n- butyl and tert.butyl.

' H
R, ' o |-N-ch_-cH_- . (1)
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wherein
\vf nis2,3or4;
40 A is a divalent radical chosen from

o o
_ . | -'-CH20H2-©/

and -Het-, wherein Het is a pentatomic or hexatomic heteromonocyclic ring, except pyrrole, containing at
least one heteroatom selected from O, S and N, the said radical being unsubstituted or substituted by one
or more substituents chosen from C1-Cg alkyl, C1-C; alkoxy, cyano and tnfluoromethyl
- 66 and either one of Ry and R; is hydrogen and the other is
a) a group



15. - - AJerr] alkoxy ispreferably, [err] alkoxy, in particular, for

I nst ance, nethoxy, ethoxy, n-propoxy or tert.butoxy. A halogen atomis,
preferably, chlorine, brom ne orEs bidégeeBi\\hen A represents a

het er ononocyclic ring as defined above, it is, preferably, a pentatomc or
hexat om ¢ saturated or unsaturated, nost preferably unsaturated,

het er ononocyclic ring containing at 1&ad)- R)ne preferably one or two,
het'ér oat om chosen from O S and N. Exarﬁﬂ' es of said het er ononocyclics are
t hi ophene, thiazole, pyridine, isoxazole, furane, triazole and im dazol e.

Pref Qrabl y %Qﬁﬁ?as@l&%@uﬁsuﬁéﬁ&%%r HSHRS] & XHAIC:F a?JmsSa,lgah of csglex Vol €rr]
al kyl, i Np)RAGroUpCHOEH, N bwhicH mTB Ry 17 £ B & Hydrogdh iridipyl
substi t ut gdxi ;;erom)nocycl i c. Pharnmaceutically accept a sa ts of T he
conmpounds @fR, fdad Mdlae (hb)saé @nd B} BreSsdki & cvict Bikp @afuwﬁ&u&,tu&al& Yutauted by
accept alnbiegendiydirbbgror CNOY grdxy.C or organi c, acids. Exanpl es of inorganic” acids
are hydr OClihb dnverdion Ingiddes [afso fheCphatnakduticall aaalslauw $alts 6f taé:bddwpo@waapﬂoﬂﬁnaqf) as

or gani c weltasthll trerpessibisdsdners qovepqi tyrthecfornatag(l),i bioihGeparadiyodnd @, miguder i C, tartari c,
met hanesulThe alky genek god the lalinbatiesudidtienef chezatiog). grolpp amey bechrbraliddyor ptracgheuhmed n

val ue is 3% CPGr aliytgroupr ib.ypreferetfie Cr-€d alfylyvia bertissian g. BBth@5ethyhmebroplyletse-prabytrei n
Het is &ulded leribeylabove, especially. one of the specific heterononocyclics
i ndi dat ed "’b@f'&r alkoxy i5.5lerahe G % alkpryy inj negieularcler ingterice shREIey. ethaxya potoeoxs

1- net hyI° azole Partlcul arI referred val ues for the group [err]

2 are g0 atom |s zfer f'% lﬁ igg ?’ flugrige. Y¥hep A Lqpraserisgihedgromonacyclic ring

h | Vi étl’ 'F Prﬁ Y a ?egl,ato <) at% rate f» atlg?ted oSty effriap)é|
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Zer O and i hq{ ijon&: Cllgg( Erjéq XAheneotha%ie ?a@ne iSO azoll:‘P ng4tga 868
[err] WagishE F’T}é?é'r?llf lﬁ&‘g rings drd eiAbAunk @tut&@cﬂ& SEbY é )11 e&ﬂ Ut ed
[err] ahlgsn Qmﬁbﬁoﬂﬁ@ﬁl&)ﬁhplé S subsidise h@ero{%o&@fc& cu ar y pl’ er r ea Cl ass
conpounds nngmiaéyaudarw&e&dtm RfiLot ieComBRGHGISmBh (f £6 T aé With WRRTRERcdl ' S 3
A i s 28 diceprhits) bithedifldrganlc of @sadidsom 10 [err] 15 and the group -Het- erern
-Het- is Expepksad dniganicacids @ty idtlorib,eHy roSromio.QaNaE bri ritid&id: S%mpIPs ofB)Haﬁi@' e,
cont ai niatids apmaEed: progionid) elfceinio.abamme, e s@tirid mehandsulidiccand phivepéstifai acid.

unsubst i t Ut radicgarlyquabsted hwtledisBy [err] al kyl and the group

Particularly preferred A values are

8 and -Het- wherein Het is as defined above, especially. one of the specific heteromonocyclics indicated
before, in particular, for instance, thiophene, thiazole and 1-methyl-imidazole.
Particularly preferred values for the group

T 30

() 2
0 -N(R1
2
are either
45 (a")
--NH-CO—N-R3
0
50
wherein R; is unsubstituted or halo substituted C¢-Ce alkyl, for example methyl, sthyl or, respectively, 2-
chioroethyl, or
(b") -NH-CO-(CHz2)m-Rs wherein m |s zero, 1, 2 or 3, especially zero, and Ry is aziridinyl or oxu'anyl or
()
55



20 [err] 30 wherein R3 is unsubstituted or hal o-substituted [err] al kyl or
(ii) [err] 40 wherein [err] and [err] are the sane and are each a

hal o-substituted [err] alkyl, and&pPtde@EsamBIaceuti cally acceptable salts
thereof. In the above preferred class, preferred Het val ues are thi ophene

t hi azol e, pyridine, isoxazole, furane, triazole, imdazole and 1

-net hyl -i m dazol e, particularly thiophene gihiazole and 1

-nmet’hyl -i m dazol e; when [err] is unsub vtutled [err] alkyl, nethyl and
ethyl —are preferred, especially nethyl; \Nﬂgp [err] and/or [err] and [err]
45 a@a hal o-substituted [err] alkyl, thiseis, preferably, 2-chloroethyl.
Exanpl es of specific conpounds under th| s invention, especially in the form

of salts wiggolaer Saf.q 4& @a%qma Sadn/3habo RibsbA8:-cl S, bchibroath 1Y)
TR v Al b Bk o o el
- car boxanis 804 Rwrdver mw%ca&aséa@x&m 0]

pyrr ol @ 2- car boxam do] pyrrol e-2-car boxam do] pr opi onam di ne; 50

[err]-[-[1-nethyl-4-[1-methyl -4-[1-nethyl-4-[4-N -(2-chloroethyl)-N -nitros
our ei do- benzene) - 1- car boxami do]
pyrrol e- 2- car boxam do] pyrrol e- 2-car box@b] pyrrol e- 2- car boxam do] propi onam
i di ne;
[err]-pPol-nmethyl -4-[1-methyl-4-[1-nmethyl -4-[4-N, N-bi s(2-chl oroet hyl ) am not hi
ophen- 2- ce b8 ﬁ'i°5b}"ﬂ?§/’r‘1"@f°é‘- blot- isga BMW"HB‘] hexatomic heteromonocyclic ring, except pyrrole,
pyrrol e- 2°°8‘3'|’"B%>‘?&°n?’d61’ BetPPEpes: Jwzen M9 R ] et yrsubstivied r sybsttyted by1Ci-Ce
- met hy| - 42%yh and e groye 4 [ 1
- methyl - 4-[ 4- NN- bi s(2-chl or o- et hyI ) am no- benzene-1 -carboxam do] pyrrol e-2-
55 cafboxami do] N
pyrrol e- 2- car boxam do] pyrrol e- 2- car boxas go] propi onam dine, and [err]-[1
-nethyl-4-[1 -nethyl-4-[1
-met hyl -4-[ 3-N, N- bi s(2-chl or o-et hyl ) am no- bezene 1- car boxani do] pyrrol e- 2-
car boxgym ideineP! I 0l €- 2- car boxami do] pyrr ol e- 2- car boxani do] pr opi onani di ne.
The conpounds of the invention are prepared by a process conprising
reacting a conpound of formula 5 EP 0 246 868 B1 (Il) -[err] 10 wherein n
is as defined above, with a corrpounghl_?(f cé _rﬁula (I''1)y RJerr] wherein
[err] and A are as defined above an d? oxy or a leaving group
sel ected from hal ogen, a 20 2,4,5-trichl orophenoxy, 2, 4-di ni trophenoxy,
succi ni mdo-N-oxy and im dazol yI group, and, if desi red salifying a
conpound WiereroRfarig Lnsulpstituted or hplorsubsiiiuied CarCe allad OC(uhpound from a salty and/or +if
desired, separating a mixture of Isomers of formula (1) into t hesi ngl e
i somers. The leaving group X in the conpgunds (111) nay be, for éxanple,
chlori ffe. The reaction between a comlqpﬂ & formula (I1) and a “conpound of
formula (111) wherein Xis -OHis 25 pr‘e.fRerany carried out in ainolecul ar
ratio from1:1 to 1:2 in an organi c sol venR such as e.g., dinethylsul-
phoxi de, hexanet hyl phosphotri am de, di nethyl acetam de, dinethylformam de,

et hyl™ @ calafdin RPGRE RYurdthe same and are each a halo-substituted C;-Ce: alkyl, and the pharrnaceutically
acceptable salts thereof.
In the above preferred class, preferred Het values are thiophene, thiazole, pyridine, isoxazole, furane,
triazole, imidazole and 1-methyl-imidazole, particularly thiophene, thiazole and 1-methyl-imidazole; when Rs
is unsubstituted Cy-Cs alkyl, methy! and ethyl are preferred, especially methyl; when Rz and/or R"y and R';
45 are a halo-substituted C;-Cs alkyl, this is, preferably, 2-chloroethyl.
Examples of specific compounds under this invention, especially in the form of salts with ‘hydrochloric
acid, are the following:
8-[1-methyl-4-[1-methyl-4-[1 -methy|-4~[4~(N'-methyl-N'-nitrosoureldo-benzene)-1 -carboxamldo]pyrrole-z-
carboxamido] pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine; :
s0 B-[1-methyl-4-[1-methyl-4-{1 -methyl-4~[4-N'-(2-chloroethyl)-N'-n|trosoure|do-benzene)-1 -carboxamldo]-
pyrrole-z-carboxamtdo]pyrrole-2-carboxam|do]pyrro|e-2-carboxamldo]proplonamldme, . .
B-{1-methyl-4-[1-methyl-4-[1-methyl-4-[4-N, N-bls(z-chloroethyl)aminoth|ophen-2-carboxmido]pyrhle-2-
carboxamido] pyrrole-2-carboxamido]lpyrrole-2-carboxamidolpropioriamidine;
8-[1-methyl-4-[1-methyl-4-[1-methyl-4-[4-N.N-bis(2-chloro-ethyl)amino-benzene-1 -carboxamldo]errole-2-
s5 carboxamido] pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamiidine, and
" 8-[1-methyi-4-[1-methyl-4-[1-methyi-4-[3-N ,N-bis(2-chloro-ethyl)amino-tienzene-1 -*carboxamldo]p?rrole-z-
carboxamido] pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionarhidine. it o
The compounds of the invention are prepared by a process comprising reactmg a oompound of formula
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pyridine, in the presence of an organic or inorganic base such as, e.g,
triethylam ne, diisopropyl ethylam ne or sodium carbonate or bicarbonate,
and_of a condensing agent such aep 0e4¢868 Biet hyl - N - ( 3-

di met hyl am nopr opyl ) carbodi i m de or preferably,

N, N- di cycl ohexyl carbodi i m de. The reaction tenperature 30 may vary from-
about - » Ccto about 50 * C and the reaction tine fromabout 1 to about
24 Hours. The reaction between a conpound of formula (I1) and a conpound of
for (I11), whereip X is another |eaving group, e.g. hal ogen,

2,4, ri chl or ophenpxd__or _succi ni m do- N-oxy or imdazolyl, may be carried
é I E

out .in anal ogous cord Iioggcbut wi t hout condensi ng agent. For the
reaction between a co BNt and a conpound of formula (I111)
wherei-n one of [err] B5 é@d R2 il hydrogeWHand the other¢is) a group [err]
40 as defined above under &), and X is -COH, preferred solvents are, e.qg.,

di met fayl sul phoxi de, hexanet hyl - phosphotri am de, di net hyl acetam de or,

pr ef er alwhyrein diigastdefired above Withl @ corfifobhddt IRduib@ses are organi ¢ bases such as,
e.g., triethylam ne or dilsopropyl ethylam ne; and preferred reaction tines
are fromabout 1 to abmyt 12 hours. 45 For the reaction between a
compound of formula (11)Nand. 4 cogpaung of forml a 8&&&) wherei n one of
[err]’and R2 is hydroge®”and the other is a group 5

[err] as defined aboveR nder a), and X is a hal ogen atom or anot her | eaving
group, e.g., 2,4,5- tr|t Iorophenoxy or succini mdo-N-oxy or imdazolyl,

preferre Y0) vets formam de or pyridine; preferred

bas %erq" A ? a. ” ?ﬁj _ ﬁS‘P‘M 2 ‘f‘f@gr Péf'é‘f“?defﬁ’"t '@I’?BI%‘?‘ at ures
are Oryc% Qf fe§n)1g mln a ree co oun %o t i g Fgr tmgd éﬁlgnﬂrom
about t gk 'ﬁ% é"?%aét?"ld(% SRR SPEYRd of
LO{:Im“ a (| Ié% un scull (Jol'$ c|i1 lllng One of [err] and R2 is
ydrogen ré Snééon"ibog{d%ﬂx §a [ afts pbﬁ]\% fo qu m lSk)ns 8I<-|13e| ng
ei thegs ptddradly é&%@%ﬁn 8 moRBr M8l HofAMH {39 ﬂrnodrl apif:g voht s% Uk
e.g., diphedday héxsthahiprbspRotridnfided amen.yﬂa tdfhide, dﬁP O3l 95 9&9&.@' &m de,

di net hylp&ﬁuﬁfe&ﬁ’ﬁd@r@énce pr ﬁf@a&b lod/inorgHiniERastydu lD&s[W lﬂ&hyldﬁﬁr% @éﬂi% tb@ﬁy%ﬁun@r €

or gani ¢ ohasdisms ceetionats , ore bigarbdniti,£tality | ARNA NedndbhsiRY 1a§endT By | asetelty,| RIEN-(@Nd
preferr eﬂnﬂﬂwlambmmopyt)carman&ieeorfprmmowl -dRyédichexyinaibbdiiritie NTHér BactidrOfermbdt&ure

r eact §o0maly @éryvremn alzout-a0rsbia mbloub$0 *Caandrthe aeattion tima rdm abano Trpcitiowd 20 houfsor mul a (111)
wher ei n [ efhelreagiing bRved) a eompound of fopmmria @nahd arcembaindh oftfgrahule GtinwigreiroX tstenathdrer r |
al kyl griesvipg graup. Bgt hajogens &: 4§rtrichigropheneay toe duchipimidatNoyxe o intidaeotidgaydie daeied put

al koxy, ingrglogeus conpiigns Gutrwithqut thp gendensing egapt: ng group, pr eferred bases are both
organic a{gzo "ﬂg%%‘é’ﬁ ibetwaenacomped obfermule (f and g coranonie of farmda I wherpis eps & 5y |

et hyl Bm® ¢ PRAILE BRRBESWP bi car bonat e: preferred' solvents are,

for instance, ethyl alcohol, benzene, dinethylformamde, pyridine,

di et hyl acet am de, hexanethylphosphemm+nﬂn e; preferred tenperature is the
room jenperature and pre- 10 ferred reanol ntine is around 18 hours.

Anal ggous conditions, though w th the additional presence of a condensing

agent, a5 efin® abtve luRick 8l sRNRSs 015 Q)rJfé?Fed {sBRentsS6, d. L uiR&hyGRRoxRe CRRMNE (1)
and a C(bhdsﬁﬁj&ﬁmdlbm:\&ﬁvﬁé&hm b, prote weduﬂétﬁ\rlf&rdaﬁndé. sferred bases are orgahic bases

di cycl olsashydsc 8.0 Gihjlahifke or &lsﬂ)rdb?ﬁétﬁwm Gmg@ﬁﬁéd“@acﬁ&ﬁ%esaﬁg from about 1 to

di met hylabaut reboude | s-a preferred sol vent.

45 For the reaction between a comipound of formula (i) and a compound of formula (Ilf), wherein one of R,
and Rz is hydrogen and the other is a group

-CO—l‘\‘ —Ra

as defined above under a), and X is a halogen atom or another leavirig grOUp, e.g. 2 4;5-trichloroptienoxy or

succinimido-N-oxy or imidazolyl, preferred solvents are, 6.g., dlmethylformamlde .or pyridine; preferred

o bases are organic bases, e.g. diisopropylethylamine; preferred temperatures are from about 0° C. to about
s5 25°C and preferred reaction times are from about two hours to about ten hours. :

T For the reaction between a compound of formula (If) and a compound of formula (Ill) wherein’ dne of Ry

and Rz is hydrogen and the other is-a group -CO-(CHz)n-FRs as defiried ‘above undér'b), X being sither -OH

or halogen or another leaving group, preferred solvents are, &. -G dlmethylsulphoxude hexamethyl

6



The conpounds of fornula (I1) are known conpounds or may be prepared by
known net hods from 15 known conpounds: see, for instance, Arcanone et al.
Gazzetta Chimltal. 97, 1097 (196¢p.o 2de@seg@rpounds of formula (111) are
kndwn conpounds too or may be prepared from known conpounds through
reactions well described in the organic chemi stry: see for exanple J. Med.
Chem 9, Pa@phetriagils) dimaillylamtamidp g, (plelgab)y, dmytiomamidecerefprnd tgpeszare erapinbadesof

f of frul a (sll“ih a&se udfethylgeing wed'ﬁ?mk%hwa@weo@d afefeff%fbf S%W @refffogypbaut 249 sbowny
be carr wn standard rocedures such

as, " . medgﬁpon r gi"ld (H)I’ rou r g!b% %
frﬁ; ﬁgal’ é‘z ?%, ?x ra%;jsg H%brr?oraaonotl}r eﬁ]:\:?‘ag :%)zg zﬂh Y;?sgar %ogbgaé:%:?:

I r
e CLl I i e

silica g%mﬂyla@ét&%@@\eﬁme{ﬁ hd.;. OR%BQ%MJQU tenﬁ’:'amuw is B, %Gﬁ t%%e Jré
from ap Qér%fﬂéaetuoﬁ(ﬂln‘é@srﬂmuﬁale h@®s. €.9., a lower aliphatic alcohol
met hyl, et hadatogéus 2Zonditiof € KRG Witaine Qb@ﬁonaleresEHc%t b \bddendiRNdgdR; a3 R &@femunds
of the i rvedisodtr théroalktion Betabdal a @fpaunt (I @APDA dsiebgondiitleomipbind iMBEkheaFENIsSOH:They
show, i n dagcidhecydambdiinidslios pateirad ¢phdyasing dgedt ahddusBidionmamae isCepréferratiGolidnit t hey
can be usef Te, compougds ot formuihflipard kbdwa q@mpahds @fmayatiel @eraret! iyDinewn Gittdtisd®mf or

i nst an®e,kneyarcompeumds see fq instrpeprfeganonsoet @l Gerretta Chimmlp!. Gdr OPT (1967). The &ddequnds

car ci noneef faratla () e koo vempogndsrigo errmoayehecsenared ifrah knewppgompouddh tirougfetspdtionsi as
in which "!ehéeséﬂh?_ﬁwhﬂsfgﬂc chemistrie sqerforemampim! Mesu Ceprt: P72 89 pedkdS &8 (1988 f or

i nst ance C%Wﬁ§'°" &f g compgpnd °E fosrayie ()R ohesrie Rrapaeme 2 it ompRYNG from a salt
he ol od‘i‘aé! hﬁ‘eﬁ ﬁ%s' "§$"°dse . leukenias. The fol | o n??ﬁt abl e

re @’ n '8“’%1 ity Frﬁ?c DTN A 190 05 GNPMRI9oEPY MY ASS s dlowad ¢ he
[ n\eent [ Oln rs tcho ’{“é} oMt "SlEE_IorrTlu %%I) into the smgTe isomer: s63 rﬂ_lf

u par d accordm above described_procedyres may be as
-met hyl - 4 Arsi' E‘ e o Ry R Ay e o oo
- car boxarna Yatib n organic solvent such as e.g9., a lower aliphatic Ic?hol e.g. methyl, ethyl or
car boxgmgaloBW GictHof ordiféth mado] pyr rol e-'2- car boxam do propi onar¥1 dife

hydrochl ori ¢ Jowas.ﬁ.aglai 16 AREtiSP canrlebusedilehlineoditlc afdidilial dgentBErRY lendk; fnl

- et hy|l - {oafiduiar & tdsttic grodeftioNioNardé futndr Golld QrtRat &.'rewdn)nﬁmhmtdﬁbo RioitAnC@bwih of
boxamni do]vaygus Qlirfors. -sudt BeMeA MsERdep YérEiRdnRs, 26.6. ity Ticaleihdnd, ek Ecarkinomb, DX dOo]
pr opi onardaidint@a, Ryik earbihdna, bradeandi siticienal tueaeleothdchoophSiddih, which tl@tfﬁﬁﬁbbdrﬁ@ﬂf

W t h déoes tteayention Aputdh firehappi:atibe @rsetlr ingarbe strb@nas) € edt tisswerutld bive saoerhasyandaiey
known anchestigidgieatimaligedngiee ek ag @gpleukamdias. The in vitro antitunor activity was
eval uat ed bhecfylioningtabisi regoris finydiFeantidumor peidityolata refarringtoj threcomboungs 4i0the iveokion a
cel | s, L-#Amethuit-idtmety-4-duieiim-Gl4dBN-Pisghiero-pBEBMInebtnEpfied -cedbraqidelpyyle-2- as on
HeLa cel |@rm@m@@vm%cqﬂwwwpwrp'eﬁcr"ﬁoxamwom?nﬁm@manavcb%ch'a-uﬂei dinteralj godee| |
cul tur®. FEE | 5§ s Rl PR *E‘H\ée“t!'éﬁ&‘ﬁ" 335 ’FH?’B?WI otfigehen-2-car

d i P S e ey sl
et Ty w@? Pt erﬁﬁ@tfaw' 24;: 0 s 8&96@%%’ 0% ohpep
accqrdi nd TG Pk % 1o el Yl ufasge 2

The Perc mkgrgig S, \Zﬁk ?‘L
that of GQpl sédett fr .rn HESh éfﬁﬁl%ﬁed' nally umr@q:emo@r&tsea uﬁm% dih BhssdhbOWE N
i N T especiyididicP Whd M\e@w cbRlidgUiupiviRg O MREISL hé RS RRRSRL Sridl 3EFoursDoval in/
EP 0 246 f&frddlimebRl-FolGadRQYIRGhe colony inhibition test according tol €nédr Ghbméthdr/ PHadmacol. -
1:249-254, 1978, was used.
45 - The percentage of cell growth in the treated cultures was compared with that of controls. IDso values
{doses inhibiting 50% of the cellular growth in respect to controls) were calculated on dose-response

curves.
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[err]. [err] [err] [err] distanycin A 198 136

25 3.9 FCE 24517 0.985 0. 430 _ 0.21 0.01 4 FCE
24690 1. 365 0. 985 EP 0246 86281 0.037 10

1) Qytotoxicity evaluated after 4 hours treatnment; 2) Cytotoxicity

eval uated after 48 hours treatnent; 3) Colony inhibition test carried out
after 24 hours treatnent. The conpoun tsf the invention show also a

remar kabl e effectiveness in interfering with the reproduc- tive activi ty of

t he L hogeni ¢ vi r usesm@ael priot ect ti ssuse gigh) from Vi raI i nfections. For
exanple they show activity ada i) S I nst ance,
her pes, e.(g.. herpes}sinplex 3 !#h(?arr \ﬁﬂ /L gﬁ VIrluses eL:ix“ us vaccinia, RNA

viruses such as, e.[gdistRhyanoVijr198 ang Adléﬁnovi rupe®, apd@galnst retroviruses
such as, for instancECE&RiItona P9BUudes, @43, MiOilhe|s&¥doma virus, and
Leukeni a viruses, e GCE#MPENngd | ddf%ryi a vP-PIs. [Th@22 | ROBxanpl e, her pes,
coxsagki e and respi r atoyoxe Wil aftd 4THdGE fedtidn® tested I n fluid medium as
follows. Serial twof ey @totbixicitit évaitedaiteri4b aorgagisngls from 200 to 1.5 ncg/ m
were distributed in aulohgabisitid.tdst ds&deweﬁtlaﬁérrz49.ﬁ;rs/ﬁbhﬁntm cropl ates for
tissue cul ture Cel T—suspensTons {err certs/my—imfected—wi th about [err]

of virus/ Sufiad mq \féﬂt%t ¥ho@v%§qx erJrkame e\‘f@éﬂbe egs ll¥ %{erfgfm wgwa%e Ir r;]ngo ‘%at Ion
at 375 g, sas, inb PRS0 virGedh b & e ety 16N Bl 10

obser vat I Ofyy djhpld tﬁuyrmm Leamytabs..ssnsupomssrgu»s@&sl Q,P ikt c§ hev,ysg %gdﬁér&@ Giped. MC
bei Ng t hAd MbrPés2o8%6 QRBEN bt aSiiaMANA RirGkat 86idM 438 9. RMinBHS hd RdeRbvirgat, Ot hi ¢
ef f ect iagaigs0 PghdvilussaNsuth be) férNistdntd, SSailcBida GRUbY; GlgS - Mufike s&éﬁmww%n@i.etﬁ(gtﬁa :

i nv%l Orfuses e.gh Erichd MEukdnsd @iug drhly idr lbeanmip®lIRdrpas OddkaBkie indlresPiaAdiP byicytial viruses

par ert't eveed tested i figid nipgiumrus falovesn Sersl iwnfolecllutions @ ithel ddfp@indsfrom 200raMsseghmar |y,
subcut anemsudidtiputed mpiupliaite 9.1 o/welrimbg wells Tiveoplis fog tissdepdiirds on t he age, wei ght
and condi t Salreysrensions ¢4t ¢alisiml) infrgted rwith [abouh §nionT T€IPat efodrusiesllwere iFpredigstanpl e,
a sui t appded@gsalell-f or admini stration to adult humans may range from about .
0.1 tg aboffer 3G09a5ncybgliopray HoSdn £0a5%, the Lolh cultines wete gyaluated \bysmiickgscopipad

phar mac &ften@ign E’lS’nJ%‘g‘P”m dyiiting: Copgantyafione (NICH were fetesmipeds MIG helarife SlnimuR mul a
(1) as t°ﬂ@e%§f?{' GB‘E é {edl“i‘l'°’h%‘§6t&“?aﬁ‘f‘i Hrctin orPyisen wih thagpigcted controls. '
phar maceut 'j F‘? g axer p’f’é le‘?flé’y g_'ga‘fs & 1‘8%1?"3@%1}8@?7"%5 of
the i nve m ! nouij lan s on hena Zéon U i:aonil 8atle cf onﬁf%r dmlm %ds a{gd are
adm niost er eké?np { ﬁ?gjf Itﬁ 38 a%l ons

for i Nt LRy SRGHSm eas%q i "'sw

ran
usi on nay con al n a gl’l’l er, OI’ exarrpl e

sterile Wahediolly sSHHThS A% é'aycams.ﬁaﬁs b'thd ot cBRa aé&ﬁaomdeof m{ﬁ'@m%s

i sot oni qhesa%wer;ebsmwtnlaesas.at.oﬁwam&ias,k RBR pRirmadalitthily WBSoplatib excipleh@uscul ar

i nj ect i oNSTHIRYarf@sdudaloorPEsRtioedt 1 ifvdntioh Greaskaily PreSdPstDRIsRig BorREHAbIEPGaRdds cal I'y
accept’alahearé administred . alpharfiatiliida®y sofdbRIformol | Ve 0i |, et hyl "ol eate, -glycols

€. g. propykoematagdey shitions4@ intavdiousfinjebtion ofatlusich reayi dofitih @s Sdtiien [ Tor exémiglé, dwAlai ne
hydr ochlwater okeprefdrablyt.they riayrbetn thotornt ofsiedialaqupysl isotomicisaline sautigns. cr eans, | oti ons

or Rastes $uspensions drsolutionstiat iokapysaial injectioas meyncontainiegethert with dhel atrg«aeadmemmd aay be
mi xe wwﬁme@nﬂpeﬂmcmle@h@@rg? aoteglegates reliNecilf afiivh glede: @lypdiss g spropFieae glidol. d

or al foraﬁ%'fd‘?"pd a pyifghle praount ey ‘E?&?J%elﬂyé@"h'%'ﬁ? contain, together with the
active ¢o ms ?’It p'“@t' + 00| CRamg,dlet '°"%I%f>&aFtB%@r "%edﬁ l::?f&‘f"ﬂ'g%ca' kATt ose,
com st ar' °B‘1’?d" lﬁﬂ Yﬁ“&“& t°?ag"§’.“ or &f) stearic acid,
megnesi ym steeeﬂ‘ '7" "o °é’° ?’ afﬂ" &P'HEE“ §ent s,

n eg Ia extrose saccharos an
e.g. stqglﬁ; cad gji 31 g; %IeI s‘b E arch s,
cel | ul Osa?ablc 9 ¥ eﬂy pl\él'i’l\tjl i Qné:'arbo :@ﬁ %I oue dl %%
al g' ni c eebch arch cﬁisalgl Hﬂﬂuﬁ\ IXtQ'OA &scin E IgHJ,@S
dyest uf fw%ttm&!feﬁéef&%s%ncé/‘ﬁ .thtnnﬂauya&sauéuau&;anpnhw i) fngen ﬁ%ﬁ t&.@ and pharmaco-
pol Y SOr Digicay indcfésibstréas 848 pharthédeutital foErRuMEbR| Said\SHamfaBsiSal SrBSbraRbIAHE) ©6-
manufactured in a known manner, for example by means of mixing, granulatmg, tabletting, sugar-coating; or
film-coating processes.
Furthermore, according to the invention thers is provided a method of treating tumors and viral
infections in a patient in need of it, comprising administering to the said patient a oompositlon of the
55 invention.
The following examples illustrate but do not limit the invention. ol
The abbreviations DMF and DMSO stand for dlmethylformamlde and respectlvely dlmethylsulfomde

Example 1




50 logically inactive substances used in pharmaceutical fornulations. Said
pharmaceutical preparations may be manufactured in a known manner, for
exgnmpl e by means of m xing, granulERtd 2486881l etting, sugar-coating, or
filmcoati ng processes. Furthernore, according to the invention there is
provi ded a nethod of treating tunors and viral infections in a patient in
need of il ot {1amaiy -4k -Er (Nrmethvb Nt iitoseysidgbenaaneleneartpxamidniysdlePon  of
the 5 nven?af‘B mi "‘P' "Fif?ﬁxﬁ'@'d@Rﬁ’ﬁﬁTzé%"bP’faf“ﬁ’glpWa'P@"mne hydrophiaride-i ni t t he

|nve Xhel abb ti 81? d for dmathlforrramde and
S0 tgethyvlal added tigsof f
res p rf J% |'lE}cgom emperature and under mtrogen A%lg:;g% 13?0&@(,:1

- met hy I-

~N= ure ic ac d 0. ex o iimi re, adde smal
et hyl - (?i%;cmn mn.b s e .35" Sy et wgi’é’r ¥ a"ﬁnes g Ed%b
car boxam gralighy WdsOhuRified- 3Jh

d’r\yéinEé) %{nﬁefﬂ

hydr ochl %ciddﬁeldlﬁh@ﬁls%tdf@@uﬁgoo dunf] rl et hy am ne " _
added i Mp. 408-280 Sl (lidcl) FdmSSUpkbbhrRI). of 0 41 g of N 5 defornyl di starryC| nin
2.5 nml  of FiW8: rrk 57206, MIGHPR0AHL Y 585 [ABAMNHI L HIN, D) Ofr6e® (100t er . 15" 0. 17 g of
4- (N ni teras @®MSORRI&y| ur ei do) benzoic acid and 0.16 g of
di cycl ohetoygd daoddaignal.fitile were added in small portions. The reaction mxture
was stirr@dtfswhours and 25 nml of ethyl ether were added. The solid
col | ect'secpquﬂaﬂst%t ion was purified by chromatography on silica gel with
m xt ures &% %@WP&‘&%@'&E &) net hanol and acetic acid, yielding 0.175 g of the
title co hd [err dec) (fromlsopropanol) FD-Ms: mlz 572 [6,
[err] 555977 ( "5(?28 14 PMR [err] : 10.90 (broad signal, 1 H
10 3# ; - % qﬁ‘?a% ged opl 497, 8. 63 (broad signal . 4H) 8.22 (t,

406797 86 (two doublets, J = 8.8Hz, 4H) 7.32, 7.24, 7.18,
711 7. (broad signal, 6H) 20386 383 380(5 9H) 3.48 (m
2H) 3.17 4

2.60 (m 2H). By anal ogous procedure it can be also
prepar ed t Q Qrgéi &ﬁmgdwﬁ b é@él&kﬂréb%-%a %h%llrasp&ldmb - (2—%&&9—%&95 ﬂoﬁlt?béo@&ﬂ)zoyl
deri vapy V&nﬂiﬂ diriaNeQt ReRIRIdMRIRLN, i.0! thécompbiind GATRBHAL [1-ethyl-4-[1-methyl-4-[4-(N"-
[ err] - [ 1-@wehibrgbth-N'-Aitr65dlrBidé-Benk ok Béabkantid ;ﬂrr - carboxamldo]pyrrole-z-carboxamldo]-

( 2- chl or opy@rbisglcarbbxamidb]propiorameind ChyBREHIIBE ) -
- car boxanmmgoispye (ded.p- 2- car boxami do] pyrrol e- 2 car boxam do]
pyrrol e- 2- de8-Bdxani do] pr opi onanmd{zom:M hiy ceeocial-zo s, m p. [err] (dec.),
MB- FD: 30 PMR (DMS)-ds) 5 M Z3pARH[err]-17 (690) [err]-70 (637) so
PMR-{err] 2.39 (t, 20 (dt2H) L o
3.69 (t,2H)
. 8.79 (s,3H)
3.85 (s,3H)
35 3.89 (s,3H)
419 (t,2H)
6.89-7.25 (m,8H)
. 7.88 (m,2H)
|\ 9.01 (b,4H)
40 9.92 (s,1H)
9.94 (s,1H)
. 10.08 (s,1H)
UV (EtOH 95%;C =0.00172%):

vz 513?

A max €
240 30,294
310 41,587

50

Example 2-

81 -methyl-+[1 -methyl-4-[1 -methyl-4—(4-N N-bls(2-chloroethyl)ammothlophen-2-carboxamldo]pyrrole-2-
55 carboxam|do]pyrrole-2-carboxam|do]pyrrole-2-carboxam|do] proplonamudme. hydrochlonde Lot

Stepone- The mtermed|ate 4-[N, N-b(s-(2-ch|oroethyl)-aminothlophen-z-carboxyhc acnd
Starting from 1.74 g of methyl-4—nltroth|ophen-2-carboxylate by reduction With zinc in
methanol solution saturated with hydrogen chioride [ according to Can. J. Chein. 44, 2888

g



3.50 (dt,2H) 3.69 (t,2H) 3.79 (s,3H) 3.85 (s,3H) 35

3.89 (s,3H) 4.19 (t,2H) 689-7.25 (m8H) 7.88 (m2H) 9.01 (b, 4H 40

9.92 (s,1 H 9.94 (s,1 H) 10.06 EB0R46{B68B1(Et OH 95% C=0. 00172% : 45

max .240 = 30,294 310 41,587 50 Exanple,2 [err]-[1 -nethyl-4-[1 do]
-nmet hyl -4-[ 1- et hy (4- N N- bi s 2- chl oroeth am not hi ophen- 2- car boxam 'do
pyr.rol e-2- 55 caré%qjé rﬁ’" 'r'°8 "e°§t E\%P%PB ?’?"&S‘?e‘ 29‘?:69( ka%ﬁ'l'iyhﬁ]

pr opi onani di ne, hyi ot ? s é:& re ::e L °py'°“‘°')
4-[ NNy bi s- (2- chl Ogn‘;? bQQ é’usa g st| rom
1. 74Ng¢ of methyl - 4Tﬂg|nt“§t ;?erat Yin'. aesd
met hanol  sol uti on ts%urmuﬁfé ki M éwﬂ%:ﬁ Pl L5l aﬂ)gn eowa§%eded
Chem 44, 2888 9 and®R Mixtdd RadE@adil vith 3BR)achiftg. the re UCt I on
5-ni trot hi ophen demy sadpbraion & B0 dgaac sRbRY1.3 4 oﬁmemgtmm@h%r&@stwyl ate
wer e obt ai ned, m p. anfisdthidphdnf-2-@Bokliidtes @Blo Ofbrdindl NG 3 - light SI'O\QHc oft Gihéén Edoliditles A
oxi derower e i nt r odustanding.m.pa6s%e8- Ctfcdetifiac&atehekataf sommy hyl -
am not hi ophen- 2- cafheobis-hakasyathylathiho Sderivatiaf olzfliiﬂédaqmeﬂ)uwasadi&toived acit@e ahl fferr |
under stirring. Thehosnhgrous exyphidride anchéd morterernwaghefiuagd % ornuteenfier avaporetionn a
seal ed flask was cudereacyuny el derly residpg was) dteptac wiin @ 7% ménf ebntantratet! inidtodhi@s i
of water. Solid scfidgh1B? cler BagoursEe midee tvay prptedhdt mi of teold avater were atidedct ed
wi th Bt hyl acetat e‘?"d%?’%iﬂﬂ'&)@&‘f'?wsei“’af‘ﬁ‘éw'ﬁ‘r hcgtaleo| vent 1.3 g of
net hyl - 4-[ N, N- bi s-74°4i3Agn gid ?'chg'e"é?ﬁdrﬁ’a?ﬁﬁ Eﬁ‘e‘he ?"%&P'SW%P gnalpgraRhy
{ el _dofu a { te-methanol”afforded 0.49 g of
obtained as a |ighft.hi's tI hiigbesbat
standi ng, m p. 68- 6he[nzen 'e xgneorf I 5’8'8? %[?pé'e'ﬁ '%Wéy 80/3316) MPhe!d> (from
bi s droxyet hyl ant . der eyg | ? . %7)( 1.3 g) was dissolved in 1.96 m
of Bﬂxsphor ouUs Oxy, : tﬁ? ’ e"was refluxed 45 mnutes. After
evapor ati on under . H;dggf , fgr k re5| due was treated with 7.75 m of
concentrated hydrop&ﬁ(ngs:gw gpat [err] for three hours. The m xture was
cooled, 21 m of cedodawet esrvee added 16 and the resulting
sol utason was extr axésye am.t h et hyl acetate.
Step two -  The title compound
A solution of 0.1 ml of triethylamine in 0.5 ml of DMF was added to a solution of 0.45 g of
deformyl distamycin dihydrochloride in 4.5 ml of DMF at room temperature and under
nitrogen.
so0 The mixture was treated with 0.23 g of 4-[N,N-bis-(2-chloroethyl)]-aminothiophen-2-carbox-
: ylic acid and 0.77 g of dicyclohexylcarbodiimide in small portions. The resulting mixture
was stirred overnight, then filtered and evaporated to dryness under vacuum.
The solid residue was purified by chromatography on silica gel column ehiting with
mixtures of ethyl acetate and ethanol (9:1 and 8:2.by volume): 0.22 g of the title

B?M

35 , compound were obtamed m.p.199-204° C (after recrystalllzatuon from isopropy! alcchol);
' FD-MS: m/z 703 MH"
PMR (DMSO-ds) 5 :
P 10.28 (broad signal, 1H)
N 9.94, 9.98 (s, 2H)
40 8.9-9.3 (broad signal, 4H)

8.24 ({t, J= 5.5Hz, 1H)
7.67, 6.44 (two doublets, J= 1.6Hz, 2H)
7.24,7.18, 7.07, 7.04, 6.92 (d, J= 1.8Hz, 6H)
: 3.85, 3.83, 3.79 (s, 9H)
45 3.8-3.6 (m, 8H)
3.47 {m, 2H)
2.57 (m, 2H).
By analogous procedure the following compounds can be prepared:
. - f[1-methyl-4-{1-methyl-4-[1-methyl-4-[4-[N,N-bis(2-chloroethyl)]-aminoimidazole-1-methyl-2-carboxamido]-
§0. pyrrole-2-carboxamido] pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine hydrochloride; .
© g[1-methyl-4-[1-methyl-4-[1 -methyl-4-[5-[N,N-bis-(2-chloroethyl)}-aminoimidazole-1-methyl-2-carboxamido}-
* pymvole-2-carboxamido]pyrrole-2-carboxamido]pyrrole-2-carboxamido)propionamidine hydrochloride; |
8-[1-methyl-4-[ 1-methyl-4-[1-methyl-4-[4-[N,N-bis(2-chloroethyl) am|noth|azole-2-carboxam|do]pyrrole-z-
carboxamldo]pyrrole-z-carboxamldo]pyrrole-2-carboxam|do]prop|onam|dme hydrochloride; :
65. p-[1-methyl-4-[1-misthyl-4-[1-methyl-4-[5-(N, N-bls(2-chloroethyl)am|nothlazole-2-carboxam|do]pyrrole-2-
o carboxamido]pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine hydrocloride.

. Examiple 3
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Evaporati on of the organic solvent and purification of the solid residue by
chromat ography on a silica gel colum eluting wwth a m xture of ethyl

acet at e- net hanol afforded 0.49 g d#P 0246 868 B1

4-[N, N-bi s-(2-chloroethyl)]- arri not hi ophen- 2- car boxylic aci d m p 135 137
C (from benzene-hexane 60/ 4 El /M5 mlz 267 (11, [err ; 218 :
(52) pNRﬁEé?e}t yl- g—[15'09t fBSmPt - H~d‘f N-blf(2 lor?etmgan(@ tﬂanzenez gqraoxanld yrr e-g@ar( d

J =°2. 3Hz| ygole-z-carboxamldo]py roIe-Z-garB%x |§o prgmnamgpg,wwrmmnde The title

COITp d A SAOsox.i %BSgotl sodiu %}ccarh na{3 m?g? wa?er dDNL:u 10 0.

to 2sb} Uity % T s e AL iR 2-.:.1.0,0&?@‘?
at rOanL&ﬂR?f& HdeSin %f}:a o Béh&dne Wag L&H3E Iarop The mlxture was stirred th q’no s

vvas treat ggh Wbd velle Adurd aCbom temperature. Evaporation under vacuum gave a solld esidue w

4- [N, N- bi ghrbrdat6drdpRédosit id ddi el GHitig ARDRR s‘%ﬁrfhﬁ%rm)ﬁ thfmoP@H n@fl b)e)‘ ?ﬁeg of

di cycl oheyigling0bogof thd 6l cbiipoaitirh.b.2G81C deB.Nom béifopyituiddhdl Gty ofilekl € Was

Sti rredoOvDMS: @lxteg7 t3aavm Tiieré aogdr-Ang evaporated to dryness under vacuum

The sol i dpvegdds@dy@s purified by chromatography on silica gel colum

el uti ng wrehsonCxt ures of ethyl acetate and ethanol (9:1 and 8:2 by volune).

0.22 g of 98hée. tH)itl e 35 conpound were obtained, mp.199-204 C

(after re@B%St78Kd.PPation fromisopropyl alcohol); FD-Ms: miz 703 [err] PMR

[err] 1©.88% @ﬂ&a@délg aHH) 1 H 9.94, 9.98 (s, 2H) 8.9-9.3 (broad signal,

4H) 8.24 gt" = 7 67 6.44 (two doublets, J = 1.6Hz, 2H) 7. 24,

85, 6,82, (kw
7.18, 7.0 ?ﬁ“@“’@lﬁg 8Hz, 6H) 3.85, 3.83, 3.79 (s, 9H) 45
3.8-3.6 (6\36 b 38 Elgﬁ(dZJB'f GUFnGHQH) By anal ogous procedure the
f ol ko ngsc; d )n be prepared:
[err]- [1 met hyl - 4-[ 1- nmet hyl - 4- [ 4[ N, N- bi s(2-chl oroet hyl )] -am nol

m dazol e _HngZZZ ar boxam do] - so pyrrol e-2-carboxam do]

pyrrol e-2- c 'bang bddrs Bk FoudmtPloR B Al dabebahdnam di ne hydrochl ori de;
[orr]- [ 1- et Aug -q{sd‘fmmm Ul e Bl G G55 b - i o

i m daz gk echndiBhi! pyrofed: %i‘bﬁﬁd@ rrole-2-carboxam|do]prop|onam:d|ne hydrochloride, m.p. 170°C
pyrrol e- 2(dafboxam do] pyrrol e- 2- car boxam do] pyrr oI e- 2- car boxam do] pr opi onam

i di ne hydr ombiFori de M-17 (679); M"-70 (626); M"-2 (CH,CH,Cl) (571);
[err]-[1-neemgiomsd-d) sret hyl - 4- [ 12eetthy) - 4- [ 4- [ N, N-bi s(2- chl or oet hyI)

am not hi azol e- 2- car boxam do] pyr r 83&4.80 (m,19H)

car boxam do] pyrr ol e- 2- car boxam déBpyAQ o WHR- car boxam do] pr opi onam di ne
hydrochloride; 55 [err]-[1 -neth$RO&IMN -nethyl -4-[1 :
-met hyl - 4-[5- (N, N- bi s(2-chl or oet B$8{ not hi azol e- 2- car boxamni do] pyrrol e- 2-
car boxani do] pyr r ol e- 2- car boxani d& %gIJIH | e- 2- car boxami do] pr opi onam d| ne

1H) 1015 (11
hydrocl ori de, (563?8320; c=o.oo:(a)107% )

N max €
I .
L 235 35,896
40 262 | 35,309
310 | 39,200;

 B-[1-methyl-4-[1-methyl-4-[1-methyl-4-[4-oxiranecarbonylamino-benzene-1-carboxamido]pyrrole-2-
carboxamido]pyrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine hydrochloride;
B-[1-methyl-4-[1-methyl-4-{1-methyl-4-[3-oxiranecarbonylamino-benzene-1-carboxamido]pyrrole-2-
carboxamido]pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine hydrochloride;
B8-{1-methyil-4-[1-methyl-4-[1-methyl-4-[4-[ 1-(aziridine) carbonylamino-benzene-1-carboxamido]pyrrole-2-
carboxamido] pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine hydrochloride;
B-[1-methyi-4-[1-methyl-4-[1-methyl-4-[3-[1-(aziridine) carbonylamino-benzene-1 -carboxamldo]pyrrole-z-
carboxamido] pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine hydrochloride.

45

50

Example 4

Tablets each weighing 0.250 g and containing 50 mg of the actlve substance can be manufactured as

§5
follows:

11



EP O 246 868 Bl _
[err][1-nmethyl-4-[1-methyl-4-[1-nethyl-4-(4-N, N-bi s(2-chl oroet hyl am no
benzene- 1- car boxam do] pyr r ol e- 2-EPay 246 868 B1

boxani do] pyrrol e- 2- car boxam do] pyrrol e- 2- car.boxam do propi onam di ne,

hydr ochl ori de_A sol ution of 0.195 g of sodium bicarbonate in 3.m :of water
was_ added to a:oe@ad.taﬁl(f&abumtgﬁhtgf 0.4 g of 5 deforrryl distanycijn in 21 m
of et hanol . 2= hi;oroet hyl ) -
am nohenzoy! ﬁ{ﬂ ?ﬁ; Hofa o ml & "ﬁg}?o'b'ﬂg‘s‘h%éﬁﬁg@aﬂ'%b% ?o mixture
was | rred 1 9&6_51,95;5&“@‘ m }ggnan‘ S at roonterrperature
Evapor ati on (%ch um ga e a so I'd resi |ch was. chromat dgr aphed on
silica gel C)Inggge utlng w th m xtures of chloroform net 1qr),g6 (9:1 and 7:3
by vol une) yi edofH dactO- 22 g of the title conpound, mp.295 € c},g@ (from

i sopropyl al ¢ofaglpowdeedd ethyl ether; 10 FD-Ms: mz 697 (34 I\/hbg;: 679 (100,
M NH39; PMR ewdg]mes’ﬁﬁn{téafafe] 9.91 (s 1H) 9.82. 9.79 (s, 2 1% §3. 194, - 8 61

(broad signals =t S,
8. 9Hz, 4 726 z p 684':} q)%( d J- W%ﬂ 384
yf 4—[ ~méthyl-4- is thyl)amino-hen -C ami
3.81 (S - -c rb o} molegzﬁ)a ’C§I GEJEIO agltletg zbep% g%}

anal ogo% ,&f&g VM sToWiats) ned: [er r] [1

re n h a sueve of 0. 5 mm mesh suze

- rret hyl - 4cb sMrdN(tv @)(.s?s.ﬁ nB6OR Whr] waidt (GHAnIPSHAARY V8sufkin Eéfeh@?fs’éﬁ‘tdj@arméfertﬁﬂ e- 2-
25 car bgowasi tHe]gradliiate & died,cEmminGEAHI mavwrmmm?essaig?mm eisa]aia.rnglauam@m di ne
hydr ochétaréh, 6, andragnedivid stearatd &Cadiiéd, ddrefdtildmixed and processed into tabiets. M -

(679); [err] (626); M-2 [err] (571); PMR [err] 2.63 (t,3H)
3. 3574, eempm519H) 30 6.80-7.40 (m 10H)

820(t1H)888(b4H)990(11H)994(SlH) 10. 15 (s, 1H 35 - uw (EtOH
959 =0 .Canrglee Aagh dogedhaix0.200 gf and cpntgiiiig 20 mg Bf Be Betizg substance can be prépared as

262 3!9"‘!3‘@‘9 310 39,200; [err]-[1 -methyl-4-f1 -methyl-4-[1
-met lyl - 4-[ 4- oxi r anecar bonyl am no- benzene- 1- car boxamn do] pyrrol e-2-
Composition for 500 capsules: L EE

B-[1-methyl-4-[1-methyl-4-[1-methyl-4-[4-N, N-bls(2-chloro-ethyl)ammo-be- i0g
nzene-1-carboxamido]pyrrole-2-carboxamido] '

a0 pyrmle-z-carboxamldo]pyrrole-2-carboxamldo]prop|onamidme

hydrochloride . :
Lactose : _ ‘80g |-
Com starch : ; o 59 | .

Magnesium stearate _ f 89 |1 -

This formulation can be encapsulated in two-piece hard gelatin capsdles -and dbsed at 0 200 _g “':ij:éa'ch
capsule. . _ . P

X.; Example 6

Intramuscular injection 25 mg/ml-'

An injectable pharmaceutical composition can be manufactured by dissolving 25 g of -[1 -methyl-4-[1-
methyl-4-[1-methyl-4-[4-N, N-bls(z-chIoro-ethyl-)am|nothlophen-z-carboxam|do]pyrrole-2-carboxam|do]- _
45 pyrrole-2-carboxamido]pyrrole-2-carboxamido]propionamidine hydrochloride in sterile propyleneglycol (1000
ml) and sealing ampoules of 1-5 ml. '

Claims

Claims for the following Contractlng States : BE, CH, DE, FR, GB, IT, LI, LU, NL SE
§0 . .
1. A distamycin A analog of formula (I)

&5
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car boxam do] pyrr ol e- 2- car boxam do] pyrr ol e- 2- car boxam do] pr opi onam di ne
hydrochloride; [err]-[1 -nmethyl-4-[1 -nmethyl-4-[1

- et hyl - 4- [ 3- oxi ranecar bonyl am noEpaauersgs Bicar boxani do] pyrrol e- 2-

car hoxani do] pyr r ol e- 2- car boxani do] pyr r ol e- 2- car boxani do] pr opi onani di ne
hydrochl oride; [err]-[1 -methyl-4-[1 -methyl-4-[1 -methyl-4-[4-][1
-(aziridine) car bonyl am ng~benzene--§ - carboxam do] pyrrol e-2- carboxam do]
pyrrol e-2- car boxam & pyr rolfe- 2- car boxam do] propi onam di ne hydrochl ori de;

[err]=[1 -methyl -4-[ 1 -AeiOnyN -mgt hyl - 4-[ 3-[ N8 (azi ri di ne)
b WNH-O R - %\goxam’ do] (1)

carb | am no- benze®g-1 -calbo

pyrrol e- 2- car boxam do] pyrrolfe- 2-far bo am(kﬁpr%p m di ne hydrochl ori de
Exanpl-e 4 Tabl ets each wei gli ng 501g and contai ning 50 ng of the active
subst ance can be manufact ur as fol | Ows: EP O 246 868 Bl Conposition
(for 10,000 tablets)

[err] - pol- mewhytbin4- [ 1- met hyl - 4-[ 1- net hyl - 4-[ 4- N, N- bi s(2-chl oro-et hyl)am no-b
e- 500 g npés®3br 4;,car boxam do] pyrrol e- 2- car boxami do]

pyrrol e- cAﬁmmmnﬂmynpnycnoeéneroﬁr car boxam do] propi onam di ri e hydrochl ori de

Lact ose 1,400 g
Corn starch 500 g Talc
powder ¥ : "E:B- ' ’E:B“ ' 80 g 10
Magnesi um st ear at e 20 g.

The [err]-[1

-met hyl -4-[ 1- met hyl - 4[] 1- net hyl - 4-[ 4- N, N- bi s(2- chl or o- et hyl ) am no- benzene- 1-
carqh%§p1do] pyrrol e-2-carboxam do]l ~z ..

pyrrol e- 2- car boxam do] pyrrol e- 2- car boxam & opi onam di ne hydrochl ori de,
the lactose and half the corn starch are m xed; the mxture is then forced

through a shgVfiefwhBrel HEMs HEsohkatdin’Sr h&%ﬂ.c%@kﬁmﬁn QA bie rpo%l d&ehid
war m wat er  6OBasitbne dRfbaiomMeselo@Sdrdr B9s RAS K Ené §a|d*'|%§“ Irbgn ﬂr@smé &‘o Qx@st r%der
The gr.anul abg ohe oickbre dubsBIsME dhodeR GroRC,2CsSHIRY &, @ akodl, BIThSTBSR tnﬁlo?oﬁveth h

remai Ni Ng gt érie)of R andtRRlisydrogenlafid the dtheragnesi um St earate Is added

careful ly m xs)@ geoed processed into tablets Exanple 5 Capsul es, each dosed
at 0.200 g and containing 20 ng of the active substance can be prepared as
foll ows: 25 Conmposition for 500 capsule

[err]-{o1- met hyl - 4-[ 1- et hyl - 4- [ 1- net hyl - E -B, N-bi s(2-chl oro-ethyl)am no-b
e- 10 g nzene-1 -carboxam do] pyrrol e-2-carboxam do] _

pyrrol e- 2- carboxanldocp yrrol e-2-carboxam do] propi onani di ne 30
hy drochl ori de" ™ 'Elf Cs alkyl unsubstituted or substituted by halogen atoms; phenyl; or cyclohexyl; or

80 g Corn st at?) group -CO-(CHz)m-Fh in which m is zero, 1, 2 or 3 and R4 is hydrogen, halogen, hydroxg, g
] or oxiranyl; .
Magnesf'um st e idiny 5 g. 35
g % 1 and Rz are the same and they are both a Ci-Cs alkyl group unsubstituted or substguted by
halogen, hydroxy or C1-Cg alkoxy, and the pharmaceutically acceptable salts thereof.
I3

u 2. A compound according to claim 1 wherein n is 3;

‘40 A is a divalent radical chosen from

and the group -Het- wherein -Het- is a pentatomic -or hexatomic heteromonocyclic ring, except pyrrole,
containing one or two heteroatoms chosen from O, S and N, elther unsubstituted or substituted by Ci-
Cs alkyl; and the group

-n’Ry
N R
2.
. 8§ .
is elther (i)

13



Th| 'S forrrul ation can be encapsul ated in two-piece hard gelatin capsul es and
cl osed at 0.200 g for each capsule. Exanple 6 40 Intramuscul ar injection 25
nglmM An injectabl e pharmaceuti ERIO 24686881t i on can be nanufactured by
dissolving 25 g of [err]-[1 -nethyl-4-[1 - nethyl-4-[1

-nmet hyl -4-[ 4- N N-b| s(2-chl oro- et hyl -) am not hi ophen-2- car boxam do] pyrrol e- 2-
car boxam do]j - : _

pyrrol e- 2-car boxam do] pyrrol e- 2- car oxam' 8]§ropi onami di ne hydrochloride in
sterite propyl eneglycol (1000 m) and sealing anpoules of 1-5 m. dains

d ai for the following Contracting States: BE, CH DE, FR, GB, IT, LI,

LU, L, SEndifin o isSndlb b A0 hilo- o @AM afarkt,rorrrml a (1) 12 EP 0 246 868 Bl
[err] 10 wherein nis 2,3 or 4, is a dival ent radical chosen from 15
20 and -Het-, wherein Het is a pent atom ¢, or hexatom c heteronmonocyclic
ring, except pyrrole, containing at Ieaﬂ pne heteroatom selected fromO, S
and M, the said radical being unsubs‘r‘?‘t\ut ed or substituted by one or or e
substituents chosen from[err] alkyl [efi“rd al koxy, cyano and
trifluoromethyl; and either one of [err] and R2 is hydrogen and the other
is a) a group 30 [err] in which
[err] is (B R andffe saritaisse Prdareerchp haerdsitiet @dCotkvihal ogen at ons;

pheniA ; or cyclohexyl or b) a rou err] in which mis zero, 1, 2 or 3 -
and [er 1A gﬁ‘ d‘"gna’l ‘X 4@%9' mic or hexatopie \nelgiomenocygiic gog Banyl ;
or [err] HVFH“‘T" tig ﬁr%/"?ﬁee's ’a“ﬁ‘ﬂeé et tiEyle.drida8 oh -RoeiPi{ezdP 1yl group

unsubst tyted or, subst cte%Io en, hydroxy or [err] al koxy, and the

com und accordin aim 1§

phaKLEaceU é«aﬁlP srz?.«atﬂ %m’ﬁﬂiﬁ-& %(n 9¢ -'mtr ourbla& e%;‘) ?D%Qa?rﬁt%hpgg(aé? claim

1 where b xami o]pﬁ le-2-carbA<a na i he

group - Hetﬁ'[1- $1AL N makila1- }némf;\ 4R$-Ntéici%9?o&hﬁ)fu'- i ersa&raaa &n%&)ﬁ%%ﬁhﬂﬁdb‘i' ic

ring, exceg orepztéartrakaudmn&ramaareaaa.aap,%netavuarbaatn%raabaers&,.dﬁi@%&&hfor.&w 0, S

and N, ei hemetfIIYDmbthjIULEeheMy-4F4-RIN-Bid(2iEFodydnfirothlophen 2ichrbddakidblpyrivRel-t he

ar Oups 50 cérﬁcrxér]'urdo]pyrrole-z-carboxamrdo]pyrrole-2-carboxam|do] propionamidine hydrochioride;
B8-{1-methyl-4-[1-methyl-4-[ 1-methyl-4-[4-N,N-bis(2-chioroethyl)amino-benzene-1-carboxamido]pyirole-
2-carboxamidolpyrrole-2-carboxamido)pyrrole-2-carboxamido] propionamidine hydrochloride; and
B8[1-methyl-4-[1-methyl-4-[1-methyl-4-[3-N,N-bis{2-chloroethyl)amino-benzene-1-carboxamido]pyriole-2-
carboxamido]pyrrole-2-carboxamido]pyrrole-2-carboxamido] propionamidine hydrochioride;

.30 . ..
6. A process for the preparation of . a compound of formula (l) or a pharmaceutically acceptable salt
thereof, according to claim 1, the process comptrising reacting a compound of formuta (i)

H_N H
: [‘ lc' O~NH | -CH_~CH_- 7 (1)
N ; 2 \N '

.35

'. 2

L H
| n 2
A b,

40

wherein n is as defined in claim 1, with a compound of formula (I}
45 Rl
"MNe— A—CO~— X
4 (III)
R2

§0 .
wherein Ry, Rz and A are as defined in claim 1 and X is hydroxy .or a leaving group selected from
halogen, a 2,4.5-trichlorophenoxy, 2,4-dinitrophenoxy, succinimido-N-oxy and imidazolyl group,-and, if
desired, salifying a compound of formula (!) or obtaining a free compéund from a salt, and/or, it desrred
separating a mixture of isomers of formula (l) into the single isomers.
55 . -
6. A pharmaceutical composition containing a compound of formula () or a pharmaceutically @tceptable
salt thereof, according 1o claim 1, as the active principle, and a pharmaceutically acceptable carrier
and/or diluent. ’
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55 is either (i) 13 EP O 246 868 Bl [err] wherein R3 is unsubstituted:or
hal o-substituted [err] alkyl, or (ii) [err] wherein [err] and R:2-are the
sare and are each a hal o-substituErd 24esed Bal kyl . 15 3. A conpound
according to claim2 wherein the pentatom c or hexatom c heterononocyclic
ring is thiophene, thiazole, pyridine, i Soxazol e, furane, triazole,

i ni dazol €- oft CEmPI%‘t‘l'r?'l ‘°‘i"l’1’ladﬁfbll"@'ma&°““9¥“!c@HW?(P%&'@@P‘(HW‘@%W@laal frfoy use as

sel ect ed fr?llﬁ"“t2®°'°'a"t["lé?’l“?e"[l rret hyl - 4 1 - met hyl 4-11

-rret our nz ne 1 -car boxam do] pyrr ol e- 2-

car i do#ﬁ ?’?‘%‘legt'cﬁycé?ﬂf’?fﬁ' ]“b&‘? seg?"sc? 3? B ik o 6?"8'51' 8974k di ne

hydrOC l I q% SL UHJWR ar e sa aOCOf ln Ocalm
el [%t %Q%ﬁémﬁi e (éd .nycfe.ll.\élu Q%rﬁbr It thar ding 1o cl &0]

kit oxam
pyrrol e- 2-car boxam o] pyrrol e- o car o)x'aé?nﬁ pyrro e- -car%‘oxaér%gﬁ 0] pr opi onam

i di ne hydnamslathéfonobRg E:Lntialetinf@d’a@" afdslgrnet hyl -4-[ 1

- met hylo- 4- [ 4- N, N- bi s(2-chl or oet hyl ) am not Ni ophen- 2- car boxam do] pyrrol e- 2-
25 cac bamséodrmérprr@h.eﬁoanfzaaaamﬁmAd@.]areyafrf&lnaa 4y car boxam do]

propi onam di ne hydrochloride; [err]-[1 -nethyl-4-[1 -nethyl-4-[1 .

- et hyl - 4-[4- N, N- bi s(2- chl or oet hyl ) ani no- benzene-1 -carboxani do] pyrrol e-
2- car boxam do] pyrrol.e- 2- car foxam do] pyrr ol e- 2- car boxam do] propl onam di ne
hydr ocHil ori de; and %&' Hlo’ thyl-4-f1 -nethyl -

-nmet hyl -4-[ 3-N, N- bi ol o amfno- benzene A - car boxam do]. pyrrol e- 2-
car boxamni do] pyrr ol e - car bojam dtieCHy e xam do] prodi¥dnani di ne
hydrochl ori de; 30 5. A procgss f

r th¢ preparati oWgf a conpound of fornula
(1)\gr a pharmaceutical Iy agcept e g§alt thereof, according to claiml,

t he pr%’cess conprising reacting a conpound of for rrul a (Il1) [err]

(I'1) 40 whepgjn n is as defined in claim1, with a conmpound of fornula
(rrr)y R [err,fﬁ'@ oerein [err] and A are as defined in claiml-and Xis
hydroxy or @;d ae@yaqqu,aggap%segq,loe,ct ed from hal ogen, a 2,4, 5-trichl orophenoxy,
2, 4-di gi trophenoxy, succinimdo-N-oxy and inidazolyl group, and, if

desr red, salifying a conpound of for mula (1) or obtaining a free conpound

froma salt, and/or, it desrred ratin m xture of isomers:of fornula
(1) into the single isoners. harn'@'n cal conposition containing
a conmpound of formula (1) or a ph ceutically. acceptable salt .thereof,

according to claim1l, as the active principle, and a pharmaceutical |y
acceptabl e carrier and/ or diluent. 14 ' : v

~CH_CE 2-@’ _:.

oy

and -Het-, wherein Het is a pentatomic or hexatomic heteromonooycllc rmg, except pyrrole; contarning o
at least one heteroatom selected from O, S and N, the said radical being unsubstrtuted of substituted - -
o by one or more substituents chosen from Ci-Cs alkyl, Ci-Cs alkoxy, cyano and’ mﬂuoroh\ethyl and
£ either one of R1 and R: is hydrogen and the other is
40 a) a group

-CO-N-R
3
NO

‘45

in which Rj is C1-C¢ alkyl unsubstituted or substituted by halogen atoms; phenyl; or cyclbhiexyl; or
b) a group -CO-(CHz)n-Rs in which m is zero, 1, 2 or 3 and Ry is hydrogen. halogen _hydroxy,
aziridinyl or oxiranyl;
50 or Ry and Ry are the same and they are both a Ci1-Cs alkyl group unsubstltuted or sUbstrtuted by
halogen, ‘hydroxy or Gi-C¢ alkoxy; or a pharmaceutically acceptable salts thereof wFllch process '
comprises reacting a compound of formula (i) :

- 58

15 | _ -';':a




EP O 246 868 Bl 7. A conpound of fornula (1) or pharnaceutica bl e
salt thereof according to claim1l for use as an anti tu;““\“ m nm
agent. 8 A pharmaceutical conpo¥PtQ 246 88@¥r ding to cl sesas* an
antitunmor or antiviral agent. 9. The use of .a conpound of formul a (I) or

h t | | f
Pt epar aty oA ‘y“"?’:gp'%“% @e Brhes BT eoeBio ot [ RSl r by e
al ns

antiviral agertlIu oB r the foIIovvl ng Contracting States: AT, ES, GR 10

1. @\pr Qf € AphirRbcduliBl RBEAoR hécBRing to il 63dr 38/ 5 47 aﬁt.t@rr@'opgmsriar dgehimul @ (1) 15

[er wherein nis 2, 3 or
4 A IS @ OUhe/@ent cobuRdbs 16rAIIS @Nor pherRacaticafly a:esbtabldeéan :m%%ceér&rnmtcrarn% a
pent at on Cinakie prepadtiondi: pharinadeDitanmpesition fof ldGs af ¥tikior fentvithiegertONt ai Ni Ng
at | east one heteroatom selected fromO, S and N. the said radical being

unsubst iGlaime dorche fadlowingiContrexding Btatesg ATy ESm@Re substituents chosen from[err]
al kyl1e [err] al koxy, cyano and trifluoronethyl; and either one of [err] and
[err] i st hpdresgeriordhaipredseation dha distamycpA analog of fommulallgr oup [err] in which

[err] is [err] alkyl unsubstituted or substituted by hal ogen atons; phenyl;

or cycl ohexyl; or b) a gro [err] iQ which mis zero, 1, 2 or 3 and [err]
i's hydrogen halog hydr gxy, aziridi nyl or oxiranyl; 50 or [err] and
[err] are the sane é ALbe thia [err] aIk d group unsubstituted or
substituted by hal n, hydro; -ﬁdcﬁl r a pharnaceggrcally
accept abl e ‘salts theéreof; i J st co&pr?s eacting a npound of

formgula (11) 55 7. A conpoung,of flornula (1) or @harnmaceutically
accépt,abl e salt thereof acdording3toJdlaim1 for use as an antjtunor or
antiviral agent. C 8. A pharmaceutical conposition according to claim
6 for use amer@m antitunmor or antiviral agent. 9. The use of a conpound of
formul a (1 pisa, 3ph&r maceutically acceptable salt thereof according to claim
1 in the prépadiedidndradicdl caosphieormaceut i cal conposition for use as an .
antitanmor or antiviral agent. Cains for the followi ng Contracting States:
AT, ES, GR 10 1. A process for the preparatr on: of a distanycin A anal og of
for mula (1) '

30
~CE.CE
A4 -©/
35 s Co RN
and -Het-, wherein Het is a pentatomic or hexatomic heteromonodyclic ring, except pyirdle; ¢ontaining
at least one heteroatom selected from O, S and N, the said radical being unsubstituted o substituted
_ by one or more substituents chosen from Ci-Cs alkyl, C;1-Cs alkoxy, cyano and tnfluoromethyl and
p either one of Ry and Rz is hydrogen and the other is
40 a) a group

—CO—}:-R3

. NO

45
in which R is C1-Cs alky! unsubstituted or substituted by halogen atoms; pheny}; or cyclohexyl; or
b) a group -CO-(CHz)m-Rs in which m is zero, 1, 2 or 3 and R, is hydrogen, halogen, hydroxy,
aziridinyl or oxiranyl;

50 or Ry and R are the same and they are both a Cy-Cs alkyl group unsubstututed or substltutad by

halogen, hydroxy or Ci-Cs alkoxy; or a pharmaceutically acceptable saits thereof; wh!ch process
comprises reacting a compound of formula (i)

55
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[err] wherein nis 2, 3 or 4, Ais a divalent radical chesen—LLaﬂLZQleigi
and -Het-, wherein Het is a pentatom c or hexatom c heter no lic ring,
except pyrrole containing at Iea§?°éﬁ§8ﬂe3éroaton1select ”ﬂm

the said radical being unsubstituted or substituted by o 'ﬂ“”
substituents chosen fr [err] | kyl, [err] al koxy, cyano and
trifluoromethyl; andygijther one ¢f [err] and [err] is hydrogen and 'the
other is 40 aSZ gro 45 K - _ _

[err]~n which [err] i °'aN yH uFEuESt i t uted or substituted by hal ogen
at ony;,_/phenyl ; or cycl he%*l orthR) a gro Hierr] in mhqu q1|s zero, 1, 2
or 3 and [err] is hydrogen, 3ha|ogen hydr oxy, a2|r|d|nyl or oxi ranyl; 50

or [err] and R2 are the sanme and they are both a [err] al kyl group
unsubstituted or substituted by hal ogen, hydroxy or [err] al koxy; or a

phar maceut wiesdid ryis as defipéctdboe vathlatcsmpdued &adrinutaliinch process conpri ses reacting
a confgound of fornmula (I1) 55 EP O 246 868 Bl [err] wherein n is as
defined above with a congpound of formula (111) 10 [err] wherein [err] and

A are as defined above adiﬁg_ _yq%)xy or a leaving- -group selected from
hal ogen, a 2, 4,5-trichl ordphenoxy, TI'&ln|trophenoxy115000|nlnldo N- oxy

and |n1dazolyl group, a if desired, salifying a conmpound of formula (1)

or ob?alnlng a free conpound froma salt and/or if desired separating a

m xt ure of nd easdeanéda}) [ nt sin I | sorrers process

accor di ng Eﬁo er ‘{f,ﬁ:f genoxy o (Eﬁ?; | : |eFt)ed F‘P"i' Balogemngd in

the conpou gﬁ: a fee co)iy ounﬁro ex cTor i desnregao
e Mes 5 A

and {t he gréydﬂatm rso uI ( irftb
het er OernocyC 1 C rl ng, excep pyrro e, Cont al nl ng One or two heteroatons

chosen far oNpRcesSadtdidindlio hirh B SkhekbihSik! hﬁtcbﬁbguﬁdjof(?&mﬁlujaﬁ hid éjarﬁqn By c#n@p{oglld derrl

al kyl ; andioinfus (Uy 14 dvalemtirddtachéson rdR [€rr] whereirn [err
unsubstituted or hal o-substitut ed [err] aIkyI r (ii) -N

25 -

3o, and the group -Het- wherein -Het- is a pentatomic or hexatomic hetéromonocyclic ring, except pyrrole,

containing one or two heteroatoms chosen from O, S and N, either unsubstituted or substituted by C;-
Cs alkyl; and the group

"T-j R2
ﬁw is either (i)
- 40
-NH-CO-_-I:I-R,
NO
45 wherein Rs is unsubstituted or halo-substituted C,-Cs alkyl, or (ii)
: ]
/R 1.
=N
. - : \
50 ' R 2

wherein R'1 and R'; are the same and are each a halo-substituted C1Cs -alkyl.

65, 3. A process according to claim 2 wherein the pentatomic or hexatomic tieteromonocyclic ring is
thiophene, thiazole, pyridine, |soxazole, furane, triazole, imidazole o, 1-methyl-vm|dazole

4. A process according to any one of the preceding claims, wherem X is formdla (Ilt) is hydroxy, the

16 SR



50 [err] wherein [err] and [err] are the sane
hal o-substituted [err] alkyl. 3. A process according t mzliﬂﬁ MI
the pentatom c or hexatom c heter @&Pon24B/EB8IBI ring is th| L

pyridi ne, isoxazole, furane, triazole, imidazole or, 1-nethyl-imi dazol e. 4.
A process according to any one of the g)r ecedi ng clains, wherein Xis :
formul a (11 melepdarigligrhing comppund, ¢ formulg(H (hezemp@EBofforme ABUS fiem f:4td b2 &d thehe
corpound of 436t éﬁe(ctef‘)'" ap H@a@%ﬁ?%‘ntrfﬂ ther PresgRaRLAl g G’TQP'I“‘i of igorpanipnbape and of 4 : 2
and t@ie r eaCPIIBRFINILOEF ect ed |n an organic sol vent in the pr esence of an

orga (] of | nor g‘smac%or ?:(Im gnyn%ne of %lg?f%nde S| gﬁ?_ln Il"l or[imb? +)n go p the
?ggsr nlgngrz)a %iec I?]r ra IO rl:e [f)ound(,f‘c é Q, (9? { A <) c(gm Qu of orm la t{?‘f fsing
conmpound of gﬁ,o ngi reg Tom 101 Eh %ie %EIP Q‘t(hrg r"rceoaé 3n°| $° Fed

in an organlc solvent |n the presence of an organic or inorganic base but

i n the,abgenGRodals Rehr@RPBR/Y M8 oPASRS 1 toldand 5, helRInOCiIS SForRe.COr di ng to any one
of claimse 1 to 3 and 5, wherein X is chlorine. PatentansprUche

Pat ent anspatéddispiiidhe f ol gende Vertragsstaaten: BE, CH, DE, FR GB, IT, Li,
LU, NI L, Siteritéhspiichéfiis Fagande VedradesddabanQBECIEH, dﬁoFmﬂB, r] i, U, RO, SE

> A-CO N H kJ 20 R >6

0 E 11 1. DisthmybirlA@Halogon@pt Forr@{l [I) 26 3~~~~~~~ 25 worin n 2, 3 oder 4 |st

worin A ein divalentes Radikal ist, ausgewhiht aus 30 < <

e CH CH, und -Het-, wefin Het gjn fUnf- oder sechsatom ger,

heterom)nocykl i scherRRi ng, alisgenomren Pyrrol, ist, der zum ndest ein
qﬁpatom enth~lt, a;"gexﬁ@'h S und N, wob#P das Radi kal

unsubsff tuiert 35 rJist od Jmencw%eleﬂz- hrere Substi{llent en

substituiert ist, auszgevvahit b Al kyl , G -88,Al koxy, Cyano und

Trifluoronethyl; und worin e ,-.und R2 Wasserstoff ist und das

andere ist a) eine Guppe - 3N(NO)-R3', worn R3 ein Cl1 -C6 Al kyl ist, das

unsubstg tui ert oder durch Hal ogen- atone substituiert ist; Phenyl oder

Cycl-ohexyl iwafin n 83 ddeld is@ &R AJiHiRRNEORAIGHS) ausdfantiE in m Nul |, 1, 2 oder
3 ist und worin R4 Wasserstoff, Hal ogen, Hydroxy, Aziridinyl oder Oxi r anyl

i st;. oder worin 40 R oder R2 gl ei ch sind und bei de eine Cl-C6

Al kyI gruppe bedeuten, die bstit_@_t oder %c% n, Hydroxy oder C
-Cs Al koxy substituiert is nd "di ar nazeut a tabl en Sal ze
davon. 2. Verbi ndung nach Anspruch 1, '4 dadur ch gekennzel chnet, daO n

3 ist; daO A ein bival entes Radi kal ist, ausgew hlt aus 60 und der G uppe
- Het -, wor i ingHeHet-everinfHeh pintflni qgerrsedéatpm'secmqmwg@tschehBmeraemmpﬁol Rysrehher

Ri ng i st, ist, der zumindest ein Heteroatom enthilt, ausgewahit aus O, S und N, wobei das Radikal unsubstituiert
ist oder durch einen oder mehrere Substituenten substituiert ist, ausgewdhit aus C;-Cg¢ Alkyl, C1-Cs

Alkoxy, Cyano und Trifluoromethyl; und worin eines von Ry und R: Wasserstoff ist und das andere ist
. a) eine Gruppe -CO-N(NO)-Rz, worin R ein C1-Cs Alkyl ist, das unsubstituiert oder durch Halogen-
o atome substituiert ist; Phenyl oder Cyclohexyl ist; oder b) eine Gruppe -CO+(CHz),-Rs, worin m Null,
Nt 1, 2 oder 3 ist und worin Ry Wasserstoff, Halogen, Hydroxy, Aziridinyl oder Oxiranyl ist; oder worin
40 Ry oder R gleich sind und beide eine C1-Cs Alkylgruppe bedesuten, die unsubstituiert oder durch
) Halogen, Hydroxy oder C:-Cg Alkoxy substituiert ist, und die pharmazeutisch akzeptablen Salze

davon.

2. Verbindung nach Anspruch 1, :
45 dadurch gekennzelchnet, daB n 3 ist; da A ein bivalentes Radikal ist, ausgew&hlt aus

.©_

und der Gruppe -Het-, worin Het ein flinfatomiger oder sechsatomiger, heteromonozyklischer Ring ist,
ausgenommen Pyrrol, der 1 oder 2 Heteroatome enthéit, ausgewdhlt aus O, S oder N, entweder
unsubstituiert oder durch C:-Cgs-Alky! substituiert; und wobei die Gruppe -N(R; }(R2) entweder (i) NM-
CO-N(NO)-R3, worin Rs unsubstituiertes oder halo-substituieries C1-Cg Alkyl ist, oder (u) =N(R"1)(R"2)
] ist, worin R'y und R'2 gleich sind und jewsils ein halosubstituiertes C;-Cg Alky! sind.

50

3. Verbindung nach Anspruch 2,
dadurch gekennzeichnet, da der fUnfatomige oder sechsatomige heteromonocyklische Ring Thio-
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ausgenommen Pyrrol, der 1 oder 2 Heteroatone enthalt, ausggy :
oder N, entweder unsubstituiert oder durch C -Ce-Al kyl subﬁ"’"w'ﬁﬂli"lm”ﬂ“l
wohei die Guppe -N(R ) (R2) entwe@@reagig§s Rt CO N(NO) - R3, 3] s =
unsubstitui ertes oder hal o substitui ertes C -C6 Al kyl ist, oder (ii)
AN(R'l)(R'ZQen iazal, P St und o%Ielch si nd undjewells ein -
hal.qsubst i PUier18%: i 'Eld?%ﬁzﬁly':”raé‘l T{Bzm @'d%'r Pricdeityifides! Binspruch 2, dadurch

gekennze,J c hf at om ge oder sechsat om ge het erom)nocykl i sche
Ri ng b %ﬁ‘::;ﬁ% d‘q%it?r‘gess B1 LITI1g N11111 111

11! I ' B 5 rMeTtm-@-(lqnethyPy(ﬂnqgt +4-(431@2 |-l Edfbia Z10c!ar‘boxam| fazol ,oder
1- Met hy| ' Wbéi'@c&ﬁljmdé) Phrrol-S-cardx *BMBJIQ%&% m‘ﬂ% pmpHﬁé%r: iﬂhyﬁ?chlond ém)'ﬁ
aus: bet a- péta-t1NRSHY- (14ne(tﬁbl-4—(’(ﬁﬁ l-4-A-=Ne-fo-chioro  eth N'-mtrosoureldo-benz I):1-carboxami-
- met hyl - 4- Gé)-plibr-2aBrbxyhicdy pryﬂ?dl-tercsﬂstmll’ﬁ.ed»ﬁkﬁi‘rlalea.ﬁaaﬁtly i amido)frepioRshiaiifydiedniyit, O
car boxami dbgta-(1-Methyl-4-(1-methyl-4-(1-methyl-4-(4-N,N-bis-(2-chloro- ethyl)aminothiophen-2-carboxamido pyr-
pyT 1 olo- 2- C edartardantid) pyioF DdarkiBxapidolpgi@icalbixaiapibomaiaminhfaebhisgdal or i
bet a- ( 1- Mebéig{1-Metiyl4-(tetetihyl-4-d-nfelhy re@HNMN-big2-cHl - Nbre{ 29mh}aﬁitﬁ-ber&blhydabboxamldo)
N - ni t r osoewrel-2eartpsramido) pyirota¢arhoyxamidolpytielp-carpexamlido)Bropiemamisirtydrabaiprid, und
pyr r ol - 2- cBeiadsMativhb i mathvbt-0 Zoeut-4/@-tbhbislerin taopethuiaminetbankold carbixkroido)pyrrol-
bet a- ( 1- MefH3/po@midapysse mmw@lmlﬁwbm@wo)nropio@mw(@rmbm o-
et hyl ‘)5am not h| o hen- 2 car boxam do) ro) 2- car boxam do)

pyrrol - é? g TRCLSA 'P%P'"ez ‘Eeé”t"lS'HBSa‘Pﬁ' m’ &b st Sivpsi Pharperewiseh eeentpblen
bet a- ( 1- VerH §P S0 T2AETRITC"A- {rafesaechlA Regktion eiRprYefbindyng derformeh iy
et hyI )am no- benzol - 1- car boxam do) - pyrrol -2-carbox- am do)

- 2- car boxami do) pyr r ol - 2- cpr boxani dﬁ‘ ropi onam di nhydr ochl orl d4 und

pyr

beta(’l _Met hyl - 4(‘12"@-4 1 -meth (3-N.N-bi's(2-ch

| or o- et hyl ) ami no- benzgl -rfdﬁ)zrg/\“ (II)

2- car boxam do) pyrrol - -c%boxa do)pyrro ¥, car boxamni do) pr opi onani di nhydr oc
hlorid. 15 6. Verfahr 3 Herstell ung einer Verbindung der Fornel (1)
oder si nes pharmazeuti sch akzept abl en Sal zes davon, nach Anspruch 1,

unf assend doria nRe@iiAngpNCE it eliniek @t it sherMgorishRiung-gst H&Inel(dn} ) [20- H2N

(rr) "-1111c0-H CH 2-n2 CH2SH 3 25 worin n wie in Anspruch 1 definiert
ist, nmit elner Verbindung der Fornmel (I11) R-A COX 30/ R2 .(I11) worin
Ri, R und Awie in An%'pﬁu_c;h 1l definiert sind und worin X Hydroxy oder eine
Abspa®t gruppe ist, 35 / ausgewy [t “aus Hal ogen, el ner

2,4,5-Trichl orophenox&z, 2, 4- Di ni trophenoxy-, Succi ni m dgeiNoxy- und

| ni dazol yl gruppe, und, falls erwUnscht, Sal zbl | den ei ner Verbi ndurg der
Formel (1) od Ezﬂglt el ner frel en Ver b| nun aus ei nem Sal z und/ oder,
falls_er %[a @W%@P'"F&P?Pé*gﬂ(pm '31 n die

ei nzet'nen | Ty e'§u:n f%}j{f} iﬁlen eme%ﬁ %d )%% "“ ::H? g%ﬁ ?neaal ne

Ver bi ndun von
o eIVJ(I) ind %l &n%tnb%ﬁ'n gSt an@ﬁ e' nen nlgrfg gar{)?r%

nach Anspr

4 6. Pharmazeutische Zusammensetzung, umfassend eine Verbindung der Formel (l) oder ein pharmazeu-
tisch akzeptables Salz davon nach Anspruch 1, als den aktiven Bestandteil und einen pharmazeutlsch
akzeptablen Tréger und/oder Verdiinnungsmitiel.

7. Verbindung der Formel (I) oder pharmazeutisch akzeptables Salz davon nach Anspruch 1 fir die
45 Verwendung als ein Antitumor- oder Antivirusmittel.

8. Pharmazeutische Zusammensetzung nach Anspruch 6, zur Verwendung als$ ein Antituriior- oder
Antivirusmittel.

50 9. Verwendung einer Verbindung der Formel () oder pharmazeutisch akzeptables Salz - davon nach
Anspruch 1, fUr die Herstellung einer pharmazeutischen Zusammerisetzung flr die Verwendung als ein
Antitumor- oder Antivirusmittel.

Patentanspriiche fiir folgende Vertragsstaaten : AT, ES, GR

565
1. Verfahren zur Herstellung eines Distamycin A Analogons der Formel ()
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akzept abl en Trager und/oder Verdannungsmittel. 7. Verbindung der Fnrm;L_H—)——
oder pharmazeuti sch akzeptabl es Sal z davon nach Anspruch 1 far die

Ver wendung als ein Antitunor- odeepAu4egesBInittel. 8 Pha“mmm“m;mu““‘
Zusamenset zung nach Anspruch 6, zur Verwendung all ein An

Antivirusmttel. so 9. Verwendung ei ner Verbindung der For frel oder
phar mazeuti sch akzeptabl es Spl z davon.pach Anspruch 1, fO die Herstel | ung
ei ner pharnazeuti sc Zusar hmensitzunf fUr die Vervvendung als ein

Antit r- oder Anti V}‘Um tenfansprflche fUr fol gende

Vert hagsstaaten * ATR_ ES, R _gﬁ_@r%&_ hHerstellun ei nes

Di stamyci n A Anal ogons der Fpr nel¥y 2 6 868 Bl +~~>A-O NH 4
-H2C 05 (NH@ C 2} 2~~ 10 worinzn 2, .3 oder 4 ist;
worin a ein dival entes Radikll ist3? asksyewi hlt aus '5 , . -E#
'-CH2CF. CHQ und -Het-, worin Hot ein fUnf- oder sechsatomiger,

het er ogonocyki i scher R ng, ausgenommen Pyrrol, ist, der zum ndest ein

Het er oat om ewrined, B,odaUSgOMiri & binAivalerfles Fadmd t, blisgyding busdas Radi kal
unsubstituiert ist oder durch eonen odor nehrere Substituenten substituiert

ist, ausgewAhlt aus Cl1 -C6 yl, C 6 20 Al kox ano und -
Trifluoronethyl; und wori SV und RZ%%’QV‘@%/ i st und das
andere?® st a) eine Guppe - N(NO -R3, worin R3 ein -C A kyl ist, das
unsubsti tui ert oder durch Halo en- atorre substituiert ist; Phenyl oder
Cycl ohexy! , Hebd’tﬂ"“ t%‘l‘ faf- chqpqmomykhmpﬁ Riignapagbdomninbn Pyraider

3 ist und W '"9@%%‘% E‘P’BTt?"‘ ° und),jwobel jdps Medisel aipsubxtitviestn y |
i st der Wﬁkox |steialf§ge wahit eyssCioGs Alkyl, Ci-Ce

(9;(
% et %L
Al k o un ifluo B lﬂd ?l es
C, ngr gﬁgiy es Jbi‘hﬁlle (f A 2%" ""r:%g:% ol ﬁ'a LT?? 'g?%ﬁ’sgt E’éﬁqjﬁﬁ‘é%"%
davon, gekenng) %’E% nmq‘luﬁelr %Evhé ﬂ{jﬁh'&%ﬂr‘? a'éera?thoﬁ( I—Ialgge30 2

1N Hydroxy, ﬁﬂ;{ | n lst oder worin Ry oder R2 gleich sin Fcil und beide

(I worpsh n w ﬂkmﬁﬂe gé'Jethﬁ Qlotunbudbtituich ddecdultR rHa\l nbljlg}a W 16eH €/- ﬂ{owa &itjj 40
"N-A -'CO - X ist, oder die pharmazeutisch akzeptablen Sdlde

worin R, Rgekenskelshnbteduich Anspruch 1 defi ni ert sind und worin X Hydroxy
oder eine Abspaltgruppe ist, ausgew hlt aus Hal ogen, einer
2, 4,5- Tr i chReakiiquieineoYeybinduiy der Bbrmiet (ophenoxy-, Succi ni m do- N-oxy- und

30 . ; . ' i

35

N .
[' :Lcj' O-NH | -CH_-CH "
lé-‘ 2 2
H, n

2 an
%‘f worin n wie oben definiert ist, mit einer Verbindung der Formel (Ill)
40 e
Rl )
\N— A —CO— X (111)
/ .
45 R

worin Ry, Rz und A wie in Anspruch 1 definiert sind und worin X Hydroxy oder eine Abspaltgruppe ist,
ausgewdhit aus Halogen, einer 2,4,5-Trichlorophenoxy-, 24~Dmitrophenoxy— _Succinimido-N-oxy- und
Imidazolylgruppe, und, falls erwlinscht, Salzbilden einer Verbindung der Formel () oder Erhalt einer

§0 freion Verbinung aus einem Salz und/oder, falls erwlinscht, Trennen einer. Mischurig von Isomeren der
Formel () in die eirizelnen Isomeren.

2. Verfahren nach Anspruch 1, :
dadurch gekennzeichnet, da8 in der Verbindung der Formel. (Il) n; 3 ist; und daB inder Verbmdung der
.66 Formel (lll} A ein bivalentes Radikal ist, ausgew#hit aus _
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| m dazol yl gruppe, und, falls erwlnscht, Sal zbilden el ner
Fornel. (1) odor Erhalt el ner 50 frei en Verbinung aus Sal z
und/ oder, falls erwuUnscht, Trenn&R 024668 Bischung von |so ﬂﬂ”mﬂ" I
(1) in, d| e einzel nen Isorrer en. 2. Verfahren nach Anspr uch ,’f”m
gekennzel chnet, dal in der Verbindung der Formel (Il) n.n3 |st uhd "as . #n
der. Verjri ndung der .55 Formel (111 ei n bl val entes Radi kal i st,
ausgewahl t aus 19 EP O 246 868 81* 1Dl 1¥1111 1111 111H 111 INL
1111111 L 1 N Q) und der Gruppe Het-, worin Het ein finfatorri ger

oder QChsﬁﬁd’&H &) h% M%X'ﬁin}a éa Fn AN ATl ing i der
R t e owmkﬁ%& j e RERATI e g
l"t

UnSUBSt ] t UL peebaootid €,-6-AlkE ru ity eun P

G uppe - N( RE)doFNoFRY, W@ﬁe Rs (n'ls).nbs’t\Hb STStitulRés! 6} - Alkm%y f (gu-Nﬁf t) es
oder hal o- gy s, iwoii B URBR'ChleiEsiny dﬁytewb.%tem r@ﬂﬁbstﬁduérﬁas cNERAIKky sind.

worineR und R 2 gleich sind und jeweils ein hal osubstituiertes C CE AI Kyl
si nd. 1(8. 3Veridaweh asihanspnabl2, Anspruch 2, dadurch gekennzel chnet, daB der

f Onf at om gdadoa rgekambelahireli dp2 dieligfatonis odey lsbihsaidnegeRhaxgonidnogykiispiteRing Thio-azol |
Pyri di n, | shenabhiszol, Fyidinrisoxazol Euraml Triakoki Infidaaol odedieMettyiitulibdoyist m dazol ist. t6
4, Verfahren nach ei nem der vor.hergehenden AnsprUche, dadurch

gekentfz &t cM‘Pf@P"e"d% oigem gervarhonggfiepgen Angeriche. Ly dr oxy i st, daB das

Mol ekul ar vé?‘ﬂfs t!ﬁ*%""a@F“ r 958 R Iindlpr Farmek ginkydraxy jist, dag ' dge Molglsylasyarfiitiniey defer
Fornel (1l n? 9 o) (' 24d 'VP"’“ gd’ab':%ﬂ‘% (Rean i s W nistend def Se Geaidchen
Losungsmi t e'"e F‘tﬁe'éi' 98‘?"35'?119'5?5 ﬁ@ﬁ“'f?ﬂ"eﬂ'°d8rn%‘P’§§'Fﬁ°§‘if‘ P gYse

und \sg, sifios H%es"s'?{(‘ﬂ" V‘l’iﬁbs ttels bewirkt wird 5. Verfahren nach

ei nem deg We ha eﬂr\emld§rl§s rﬁid%g Q gekennzel chnet, daR X i n der Fornel
(111) el neylNsRgekdhhttidin tﬁ&rs,x AaB Eave MRk Wb Bé?‘i'sttﬁ‘el I @bien Jth%é”g
der For el gdretonfhingdr AT () iy as?nggimﬁ gauin e i’ e L%kgd nd
dab di e Reakdidiohn loilerR loRRARASDIERIRHGHRE if-@P GoskARAL éu%lr ofghhisd ﬁ‘én sfche%' ner
Or ganiss Che Basd( @ber &1 BBWsSHEEdnes KBndensiocRMgittelstRhgdiifrt . Aowesenhei t ei nes
Kondensi erungsm ttels durchgefChrt wird. 6. Verfahren nach ei nem der

Anspr Uclee Vertzhien Badiipiheld dedidprichb 1 gleamasel chnet, dab X Chlor ist. 30
Revendi cat bam&hﬁekeanzﬂlclmbtmmmnstl es Etats contractants sul vants: BE, CH,
DE, FR, @B, IT, LI, LU N, SE 1. Analogue de |a distamycine A repr6sent6

pa’r 1. fﬁﬂ"?ﬂﬂ'@“?'!% D~ ] 1 ); A-CO- NHF
NH. 40. - Revendicatlons pour les Ejats contractantsEsuivants BE BHoDE, fp;\ﬁp dHLL &Yy NI.CSE( c(H) dans
Iaquel | e - nvaut2 3ou4; 45 - A represente un radi cal divalent
ChOI SI p‘ar acgee de la distamycine A, représenté par la formule (i) :

9& o Rl '

o >~'-A-C0— NH H

] A F- ‘ ' - - - - / ( I )
A 2 —C0 |-NH-CH_-CH, <H
- 3 - '
dans laquelle :
- nvaut2,30u4;
45 - A représents un radical divalent choisi parmi

Y
50

Cw £F o oLy

- € £ .

et -Het-, oll Het représente un groupe hétéromonocyclique pentatomique ou hexatomique,
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~' et '-Het-, 00 Het represente un groupe h6terononocyclique pentatom que ou

geészgg‘i gu?a,e [ZJSrroI EP (?oﬁfgnggts E:EPrmmasaaarBheteroatoma cho”“lﬂgmmllmlmulll

et N, ledit radical etant non substitu6 ou substitu6 par un ou durs§ *
suBstltuants choi 5| parm alkyle en CL -C6, alcoxy en Cl -C6, cyano et -

t ri-f.] uor omet hyl & °e'°t py" e, ?I“?S‘ ta“ AQing an b%i?’?ﬁm”RlC“@F' el Peﬁp%mt@d'ca' étant
hydr ogbne, et | 24 SUb e o<§i él 5" ou plusieurs s”bs( %l?“tﬁﬁ’i‘m@‘f‘ Bipkalkytedn G: 198, aloy
dans Aequel gg %&é’g ol é‘rﬂm rsﬁt %6 ubstitue ou substitue par
des atdqnes d' h ohen P e"é"'&v 8ﬂeé3?yﬁt Aulre [9aréRa%® *un gr oupe
-CO(CH2) m R4, , dans f)equel mvaut zero, 1, 2 ou 3, et R4 represente

hydr ogene, is hal ogene, hydroxy, aziridinyle ou oxirannyle; ou
bien R, et R2 sont identiques et represef@PeNtRjous deux un groupe al kyl e en
C,-Cs non substitu6 ou substitu6 par hal ogbhe, hydroxy ou alcoxy en G -Cr
et sessel s pharnmaceuti quenent acceptabl es.NQO0 2. Conpos6 selon |a

revendi cation 1, dans |lequel: - nvaut3; - A represente un radical divalent
choi si parm 25dapt lehue! Br eorE®nteldiyie en Ga0s ndnesyibsgitug ofrifiibstitdéqRF &S @dMBs EMaldgbrRUPE
h6t 6r ononocycl i :phényjse e atcivheviguiev ou 30 hexat om que, excepte le

pyrrol e, conterfBhtn grerre uCeHGHe)mifht dans dequatws vauhzirs its2 pas, et RO repBsadte Hydrogamis !
non substitue, helgpdnechydiery. pairslinglau axieyivlesen Gi-06 : et - le groupe RL 35
| -N R2 40 represiion Br ayPnsem i %ﬂtyuemrwwtﬂs tougSlew\@ dravrs dliyipuel CHRGs non
représente a|k ”%s"lé’ﬁ° ¥Pubelfyé Ran aldgpaey hydiasy e aleexy en GBSt i t ue, ou bien (ii) 50
-N R 2 ou R®SRoRPBmespiaeqaparenaless; representent chacun un al kyI e en C

-6 \“balch 2 U%Fnbésg ‘g‘elon la revendication 1, dans lequel:

- nvaut 3;
- A représente un radical divalent choisi- parmi

et le groupe -Het-, dans lequel -Het- représente un groupe hétéromonocyclique pentatomlque ou

30 hexatomique, excepté le pyrrole, contenant un ou deux hétéroatomes choisis parmi O SetN,
soit non substitué, soit substitué par alkyle en C1-Cg ; et
- le groupe
R
% /0
-N
i A \
'&,“i\ Rz

représente ou bien (i)

- -NH-CO-N-R;,
NO
dans lequel Rs représente alkyle en C1-Cs non-substitué ou halo-substitué, ou bien (il) .
50
R',
/
~N ’

\

56

ou R's et R sont identiques et représentent chacun un alkyle en C-Ce :halo-substitﬁ_é,;
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21 EP | : 1 246 868 BI111! 1111 11111
11111 * C L N S * 3. Conpose selon |la revendication 2 “l“
groupe het 6rononocycl i que pent at €rioje4e 868 Biexat om que est e“llmﬂ 1”1““1”‘"
thi azol e, Ia pyridine | Ii soxazol e, |e furanne, Ietrlazole 1" daz8l e® od*
| e“nbt hy, I m ?fé'gil‘e 4, COI ogeﬁ’zelHonell |2 revendtléciﬁmrQ oncnl gé\ngtm cparm: -
Ie .chl or FBRGIRPHCN 2 fABE HRAUS' 1'e [ Jiupe \Pterpmpriay cligust orhique ou

- n| t rosorér;%% f?}’ Q,Stie g?@'ﬁqéy e Bietaink BrYEdne: [isorazglr Ip diranne de Haselent idigiaz]e- of

- carboxg %4 pyrroI e- carboxam do-2J pro- plonamdine; - le

S T e (mbyi 1 [N -(chloro-2 elny)

N - ni trosourelgQngy Mate de g-[méthy 1 (‘Iﬁg -m% yl }\l-rﬂ’tros o) -4 benzene-
pyrrol e-car bomﬂﬂldgh{ﬂpyrmgy&fbgﬁﬁ\ r}udé[-] oIe-%al oxﬁrr\rdo—ﬁv;d
car boxam do- 2]ptoftarfidfihd Ol €-car boxam pr op nam d| rate

, - [ met hyl - le [amwinkerhte 1dd fmhhmh-rlrr{aé}hyi\lr trh,amﬁqht Jéﬁnro?o aeféI?.\,'rI )N 2o Srefbio-4
t i h| ophene- Cdbidadtr@dgamido-U-4 PY Ipifdiecaidkdriidedi carboxamido-2J-4 p:{rrole-
pyr r ol e- car boxahddinidapl-4lpypiploicarbexamidb-Rp¢epingtaidind ; Pr o- pi onam di ne;
-l e chl or hydieathioriyerafe de srintdthyl-1 fmdthyet [mysthyl tmbrbydnm&;z{&%ﬂ}%r&-( WBidbiRh&- 2
6t hyl ) am no- 4arbexamidor@l-4 mnobamamamue-zy Pynpigicarbixemias2RI0py e bib-8aibokhniido-2] pro-
pyrrol e- car bo®enreei¢inegs] - 4 pyrrol e-car boxam do-21 pro- pionamdine; et - le -
chl orfydrat & dPec’I‘qthEfﬁ"t I’ﬁyﬁ'ﬂﬁét Wirb ImEy-1 Ipéti-h N N-bis] (hidb-B iéthyl @iminordbeizsed-hy | )
am no- 3 benzer‘f ’&i‘ 36k4aPH"E9I9‘CETO>ﬁm Fopyeolesarboyrmaids %mrold-carboxamidoél pro-

rrole-carbofd ol car boxam do-21 pro- pionam di ne: 5.

Igr/oc 6d6 de f aé PEa de@% Eﬁ“% @’%M’&Ngﬁr("m%{*? Gl prinpf)benz2pr o' un
sol \phar rrrslceUtl;‘r oG &%tc { x@"‘ﬂg'z]c PYEBRGRY m‘F‘é?]"‘diX5°‘EI'é‘I"i"I¥?m'a° Plpro-

revendi cati on f Ie procedd conprenant: - | a reaction d un conpos6

repr ~sent 6Pr9§dé |d§ fébﬂ&d%{‘l @'uﬁ l:rln)p reﬂ@%ﬁ%éeéﬂgﬂ%rlnﬁl} t tel léll;?nage%irquemer% la
revendi cat 4Qéptable dd\e8 CortbbsE, WIS &M B BmAltol A lo g;cé '
(111): - la réaction d'un oomp?\sl_é '&eprésenté par la formule (Il) . 35
(III)'40 Rz dans |aquelle: -Ri, R2etAsont tels quo
definis a | a revendi et 45 R - X reprdsente hyerxf_y ou un
groupe partant choi si l : AL et ﬁioupe trichloro-2.4,5 ph6noxy,
dinitro-2,4 ph6noxy, s ccf"nr m do N- &y 2t IFrdazonI e ; et -(giyon l e

desi r4, Ia salificatio déu congds4 de la tarmule (1) ou i'obtentdon d un
conpose libre a partir d un"sel, et/ou, si on le ddsire, la separatlon d' un
nmel ange dl I sotneres de | a formul e (1) en les isonbres individuols.. 50. 6.
Conposi ti on pl‘1 S Rgulig i egi fe! °e%ﬁ%ﬂé'r?a!ﬂfevwcetl9m%c %690'1"9936 Cﬁprémftlﬁ paf Ia)fwmgla un
sel pharmacouf quenent

R, :
N-A-CO-X o iy
Sk / - - (IIX) .
- 40 Rz
dans laquelle : _
- R4, Rz et A sont tels que définis & la revendication 1 : et
45 - X-représente hydroxy ou un groupe partant choisi parmi halogéne, un groupe tnchloro-245

phénoxy, dinitro-2,4 phénoxy, succinimido-N-oxy et |m|dazonIe et
- si on le désire, la salification d'un composé de la formule (I) ou T'obtention d'un oomposé libre
& partir d'un sel, et/ou, si.on le désire, la séparation d'un melange d'Isornéres de Ia formule ()
- on les isoméres individuels. : S
50 :
6. Composition pharmaceutique contenant un composé de la formule (I). ou un sel pharmaceuthuement
acceptable de ce composé, tel que défini & la revendication 1, en mnt que prmcrpe acuf et uh support
et/ou diluant pharmaoeutiquement acceptable. i :

55, 7. Composé de la formule (I), ou sel. pharmaceutiquement acoeptable de ce compbsé. tel gue déf‘nr ala
revendication 1, pour utullsatron en tant qu'agent antitumoral ou antivrral ’

8. Composition pharmaceutique selon la revendication 6, pour utlllsation en tant _qu‘a'gght antiii;‘,'rhbrai ou




acceptabl e de ce conpose, tel que deflni & la revendlcatlon
principe actif, et ih support et/ou dil uant pharnacouthue able
S5 ., 7. Conpose de la formule (1), BP0 248 8g8lEr naceut i quenent W IH”H”"
ce conposd tel que dhfini a la revendication 1, pour utilisa I
gu¥agent ntltquraI ou antiviral. & Conp05|t|on phar macout i que selon
revendlcatISW pour utilisatioh en tant qu agent antl-lunbral ou 22 EP
0 246 8684 B - . ** 5] antiviral. 9.
Utilisati onjt:g?"sz’ltlon dﬁﬂ@m% : dla °rF"8‘f’r%f"éd t"?rze' p'gﬂ"‘ ‘i'l'ﬂ"eglgf‘t ??QPW%E%ER ?‘@Héﬁ‘?ent
acceéﬁbl e @,,sgtﬁmg Ciue S8 " v'?nﬂ‘?"&pﬁf BrPrEmaptipue) revr

preparation d' une corrp05| Tl on phar maceu y que pour utilisation en

tant qu' ag&hdiddtiohs pm?rnésE&yca.mdciﬂn{saéuavaﬁévﬁ?%scahfOnS pour les Etats
contractants sulvants: AT, ES, GR 1. Procbd6 de preparation d'un anal ogue

de | a di st.arpyaédécdie/prépar@iih@Sa Iaﬁdlbgpade th alstﬁﬁfldﬂé|ler4p}é¥enté1&r ta forrluﬁe n: 2
:~~ ~~10~ -N -NH2-CH - (GH1 e~~~ E 1)2 .20
dans l-aquelle: - nvaut2,3ou4; —~ A repregsente un radical di vaI ent choi si
parmi 25 ' 30 R | | CH CH et

-Het -, ou Het represen% e 11 250 ~t df-ononocycl i pent at om que ou
hexat om que, ''""'"' B3' ''ekce olPMiL@t een CoAt enant aﬁ ins un

het er ot ome choisi parmi 0, Slet Iedlt radi ca ant on substltu6 ou
substitue par un ou plusleurs|subsgituants choisis pafm alkyle en C -(;
aIcoXy en C, -C6, cyano et trifluorchettyle ; et * .~ ** .~ - ['un ou

| "autre parni Rl et R2 reprdsente hydrogene, et |'autro represente: (a) un
grouge 40 - s:] ~NO 45 dans lequel Rs repr6sente alkyle en G -CE non
substltu6 ou s yRar des atones d' halogbne ph~nyl e ; ou cycl ohexyl e
ou (b). un grOUp@rep@Q’nz%adﬁl%alerq% k&ﬁw mvaut zero, 1, 2 ou 3, et R4
repr 6sent e hydrogene, hal ogbne, aziridinyle ou OX|ranner 60

ou blen R et R2 sont |dent|ques et represgntent tous deux un groupe al kyle
en G- ﬁQ non substitue ou substitu6 parfhategene, hydroxy ou al coxy en G
-CD ou de ses sels pharmacouti quenent acc Bt abl es; | equel procedd :conprend:

- o0 __G. , -CH-CH«@/
_ . g 2 \-=

et -Het-, ol Het représente un groupe hétéromonocycllque pentatomique ou hexatomlque
_ _'_'excepté le pyrrole, contenant au moins un hétéroatome choisi parmi O, S et N, ledit fadical étant
~ non substitué ou substitué par un ou plusieurs substituants choisis parm| alkyle en Ci-Cs, alcoxy
en Cq1-Cg, cyano et trifluorométhyle ; et
RO - I'un ou l'autre parmi Ry et R représente hydrogéne, et l'autre représente :
st (a) un groupe

-CO-N-R,,

i NO

dans lequel R; représente alkyle en Ci-Cs non substitué ou substitué par des atomes d'halogéne

; phényle ; ou cyclohexyls ; ou

(b) un groupe -CO-(CHz)y-Re, dans lequel m vaut zéro, 1, 2 ou 3, et H4 représente -hydrogéne,

T halogéne, hydroxy, aziridinyle ou oxirannyle ;

. b0 ou bien Ry et R sont identiques et représentent fous deux un groupe alkyle en C1 -Cs non
S substitué ou substitué par halogéne, hydroxy ou alcoxy en Ci-Cs ;

ou de ses sels pharmaceutiquement acceptables ;

lequel procédé comprend :

o - la réaction d'un composé représenté par la formule (i)

. 56

23



I- la r6action d un conpos4 represente par la fornule (il) 56 23

EP 0 246 868 Bl I *Illlcl 11~ 11122 D I Il Il H [K;

dans. | aquel l e n est tel que defiEW 02468 8Bs, avec un c resente
par <l a formule (111): 10 RL NA-CO-X(11) 15 . Olmmﬁm l"" ””mRz
dans laquelle: - Ri, R2 et A sont tels que d6finis ci-

repr.esente hydroxy ou un oupe partant choisi parm hal ogene, un groupe
trichloro-2,4,5 ph6noxyy glinitro-2,4 phénoxy, succi ni m do- N- oxy et

i m dazol yl e; et - si on E esiire, |l salifi ion d' un conpos6 de |a

for (1) ou |'obtention ¢} Whofestitxe a partir dr¢p sel, eVou, s
on le dé6sire, |a separation d%yn mdl |gpge d'i's res de Ia.#ornule (1) en

| es i sonbres individuels. 25 22 ProCede selon | a revendication 1, dans

| oquel, dans | e conpose de la fornule (Il), n vaut 3, et, dans |l e conpose
de | a fornul eddpd labjelle n eshtal Guarddire Bitdassus, aveidinCarhpodé repksunts pahie ferhuip@nm 30 et

| e gneupe -Het-, dans |equel -Het- reprdsente un groupe heterononocyclique

pent at

om que ou 35 hexat om que. excepte |le pyrrole, contenant un

ou deux hdteroeat ones ChERSIS parm O S et N, soit non substitue, solt
substitue par al kyle en CtIen ?gt - - le groupe 40(111)

I -N R2 45 reprb6sente ou

-NH-CO-N-R3, 50

1 NO™ans |lequel R3 reprgsente alkyle en G -Cr non-substitu6 ou
hal o- substitu6, ou bien (11) 55 24

—

25

30

[/

50

56

dans taquelle :
- Ry, Rz ot A sont tels que définis ci-dessus ; et
- X représente hydroxy ou un groupe partant choisi parmi halogéne, un groupe trichioro-2,4,5
phénoxy, dinitro-2,4 phénoxy, succinimido-N-oxy et imidazolyle ; et
- sl on le désire, la salification d'un composé de la formule (I) ou I'obtentiori d'un composé libre a
partir d'un sel, et/ou, si on le désire, la séparation d'un mélange d'isoméres de la formule (i) en
les isoméres individuels.

2. Procédé selon la revendication 1, dans lequel, dans le composé de Ia formule (I}, n vaut 3, et, dans le

composé de la formute (lIl),
- A représente un radical divalent choisi parmi
~
"3
et le groupe -Het-, dans lequel -Het- représente un groupe hétéromonocycllque pentatomlque ou
hexatomique; excepté le pyrrole, contenant un ou deux hétéreatomes chousus parmu é SetN,
soit non substitué, soit substitué par alkyle en Ci-Cs ; et : e

- e groupe

R,

/

-N

\

R,
représente ou bien (i)
-NH—CO-T—R:,,

NO

dans lequel Rs représente alkyle en C1-Cs non-substitué ou halo-substitué, ou bien (ii)

24




EP 0 246 868 Bi | 1*** 111111121211121121111111 I'}'ﬂ Pl
¥~ C L M S* R-NR2obR1et R2 sont identiques et

representent chacun un al kyl e en GPE=é@esBBUbSti t ud. ||(Ill|lmm:lm€"lu-"mLon
| a revendi cation 2, dans |oquel |e groupe h6t6rononocycl i* i
ou thexat o- mique est |e thiophbne, Ie thiazole, |a pyridiheS I"l sbxa%ol%,

|l e furanne, le triazole, |I'imdazole ou le nmetRYyf -1 I mdazole. 4. Proc6d6
sel on | 'une quel conque des revendications prdéedentes, dans |equel X dans
la fohRmule (lii) .5 represente hydroXy, le rapport nol 6cul aire conposd
de forgul e (I1): conpose de formule (1il) est\dp 1:1 A 1:2, et la r6action

est effectude dans un sol vant organi que, en pri&sence d'une. base organi que-
ou mnérale et d un agent de condensation. 5. Proc6d6 selon |'une
quel conque des &EREBORSni i&ﬂfﬁqubs&r@pﬁs@ﬁ&ﬁcﬂa@ﬂ%'alkﬁé@@@f—d Raid-Qblkse - (111)
20 repr6sente un groupe partant, |le rapport nol 6cul aite conpos6 de
f or mul e (31)Procéaditmda tbRendicaiiona) dnd ledue) le @FdupdImsiéheriondeydiiqde pétatdriiqus S8 Rbal!
est ef f ect udequbaess leuthiopldhe, de thisaslg i ipgitihe, HsbxbeSe RGrennd, 1 Nitz6lé IMiddz68 8L e
ou m ndral e, métyi-timidezdle.absence d' un agent de condensation. 6. Proc6de sel on
| * une quel conque des revendications 1 a 3 et 5, dans |equel X repr6sente.le
chbore. 2% dterédfseloy 'une quelconque des revendications précédentes; dens lequel X dans la ‘fofmuie (iii)
16 représente hydroxy, le rapport moléculaire composé de formule () : composé de formuile (ill) est de
1:1 & 1:2, et la réaction est effectuée dans un solvant organique, en présenée@‘uﬁe.basé.é‘rgéhi'caue ou
minérale et d'un agent de condensation. : ’ :

K-/" 5. Procédé selon I'une quelconque des revendications 1 & 3, dans lequel.X dans la formule (Hl)

= 20 représente un groupe partant, le rapport moléculaire composé de formule () i:composé dé formule (1Ii)
est de 1:1 & 1:2, et la réaction est effectude dans un solvant-organique, en présence d'une base
organique ou minérale, rnais en I'absence d'un agent de condensation. o

6. Procédé selon I'une quelconque des revendications 1 & 3 et 5, dans 'quuel X r;eprésente'.le'féhiiore.
26 ' ' ' SR
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