WO 02/ 44147 PCT/ EP01/ 13050 1 PROCESS FOR PREPARI NG DI STAMYCI N DERI VATI VES
5 The present invention relates to a process for preparing distanycin
derivati wegoamdg7 nore in particular, it relates to a proPeFEPIIOIBOPr epari ng
acryl oyl -di stanyci n-guani dino derivajives, known to possess a renarkabl e
antitunmor activity. 10 Distamycin A whose fornula is reported below H H
NNH OrNNCH3 0 3 NH2 belongs to the famly of the pyrrol eam di ne
antibiotics and it is reported to interact reversibly and selectively with
15 DNA- AT sequences, thus interfering with both replication and
transcription. See, for a reference, Nature, 203, 1064 (1964); FEES
Letters, 7 (1970) 90; Prog. Nucleic Acids Res. M. Biol., 15, 285 (1975).
Sever al anal ogues RROGESE QR | FRERAR I AL $ PANTEIN (REREVADIVERt i t unor
agents. As an exanple, the international patent application WO 98/04524 in
the nanme of the Applicant itself, discloses distanycin derivatives, having
val uabl® birBkogiralentdr 0peeht £6naseabliclsun®s ag@icuether 6t Nplrkpadisbanycin
25 fornyl group is replaced by an acryloyl noiety and the amdino group is
repl aced b§l1§ERBY &M NnCEEEFEH1YERt FR nJOEhIT RgPBFBUPYL2BnDAE WRilekeSies

guani di no. . Spegi fj.¢ exanp [,S: .6l a rylayl-distanmycin-.
guani di no agrﬁga%%gks, op%?gng%F; fﬁLt e%%§&%F§§ &tg%ffgﬁ?%7gé%??8ﬁ8f/13050
derivatives, known to possess a remarkable antitumor
activity.
10

Distamycin A, whose formula is reported below

H
H\H/N
0 %H;}l\/\f%
\
CH, O 3 NH,

belongs to the family of the pyrroleamidine antibiotics and
it is reported to interact reversibly and selectively with
15 DNA-AT sequenceg, thus interfering with both replication
and transcription. See, for a reference, Nature, 203, 1064
(1964); FEBS Letters, 7 (1970) 90; Prog. Nucleic Acids Res.
Mol. Biol., 15, 285 (1975) .
Several analogues to distamycin are known in the art as
20 antitumor agents.
As an example, the international patent application WO
98/04524 in the name of the Applicant itself, discloses
distamycin derivatives, having valuable biological
properties as antitumor agents, wherein the distamycin
25 formyl group is replaced by an acryloyl moiety and the
amidino group is replaced by several nitrogen-containing
ending groups, among which is guanidino.
Specific examples of this class of acryloyl-distamycin-

guanidino derivatives, optionally in  the form of



2 pharmaceutically acceptable salts, for instance as hydrochloride salts,
are: N(5-{[(5-{[(5-{[(2-{ [am no (im no)nethyl] am no}ethyl)

am no] cavbonykdi41- met hyl - 1H pyrrol - 3-yl ) am no] car bonyl } - RET/EP01/13050

met hyl - 1H-pyrrol - 3-yl ) am no] car bonyl } - 1,net hyl - 1H-pyrrol - 3
yl)-4-[(2-bronmoacryl oyl )am no] -1 -net hyl - 1H pyrrol e-2- carboxam de (interna
code PNU 166196); and N- (5-{ [ (5-{ [ (5-{ [ (2-{ [am no (i m no)nethyl]
am no} et hyl am no] car bonyl } - 1- net hyl - 1H-pyrrol - 3-yl ) am no] carbonyl }-1-
10 net hyl - PPRBETREE 3C9ﬂ¥¥nin@T@%P%@%%F}-lS%%¥%yI-I%%%yrrkﬂﬁﬁ§nce as
yI)-4-[(2-895958ﬁ§5¥gaglggﬁtgo]é}éqethyl-1FprrroIe-2 carboxam de. These
derivatives“are prepared accofding to a chem cal 15 process conprising,
essenti al | ¥- (Bhe [d6nddrisafi[da-{ dant.horfiméhneerthyii apenby cabtilyat ed

carboxylic acid derjvative.  wt ol y- pyrcol_eam do .framewor k aring the
desired nPTPBEeAEEATY] rﬁgméﬁgviggﬁrﬁﬁg¥o 6?‘Vﬁé?EﬁEQ?Fﬁggoaﬁiﬁr&rno
group. 20 fRigyhabiep guaniding)bptapMedi-abey1inilmethyinaim gy rPhepared

according to a'rather troubl esone step-by-step  procedure which inplies,
subst ant i avily -4sdv@rhironeplayilionl) paaorl oasmethylcdHboyyrolenino - pyrrol es

whi ch are qbtained. .t hrough_ reducti.ons.of . rresponding nitro
derivativecs%;gr anﬁﬁdg éPgS nﬁan889? Egﬁ %%ggﬁgsalapgference to the above
process fon-peepdrsrg [ (8cKyl(ayK{dmnshany et holeeithalli wesnodksdyincl udi ng
acryl oyl - di stanyci n-guani di no derivatives see, for instance, thg

af or enent i BREBOWRIBLOAS 221 -6t hylr AHs DY &SPt - Yk 2HATE] SaEBPPEAgly f ound

that the S%E@hyécﬁﬁL%¥Ei€h$§a§l§EﬂiﬂB BLALRE 1&2@—%%tﬂ?&@ﬂh@@99%%h¥3-
prepared through a chem cal process ich alflo to obfain
yvl)-4-[(2~chloroacryloyl)amino] -1-methyl-1H-pyrrole-2-

carboxamide.

These derivatives are prepared according to a chemical

15 process comprising, essentially, the condensation reaction
between a properly activated carboxylic acid derivative
with a poly-pyrroleamido framework bearing the desired
nitrogen-containing ending group, for instance the
guanidino group.

20 This latter guanidino intermediate, in i1ts turn, is
prepared according to a rather troublesome step-by-step
procedure which implies, substantially, several acylation
reactions of 2-carboxy-4-amino-pyrroles which are obtained
through reductions of the corresponding nitro derivatives,

25 in a‘serial manner.

For a general reference to the above process for preparing
acryloyl-distamycin derivatives, also including acryloyl-
distamycin-guanidino derivatives =see, for instance, the
aforementioned WO 98/04524.

30
In this respect, we have surprisingly found that the said
acryloyl-distamycin-guanidines can be advantageously

prepared through a chemical process which allows to obtain



WO 02/ 44147 PCT/ EP01/13050 3 the desired products in high yields and

purity and in a limted nunber of steps. Therefore, it is a first object
of the pve@emsignvention a 5 process for preparing a di spemgeowisos i vative
of formula RH NNH Il I 2 NNH () ;0 NHCH3 4 -wherein Ris a bromine

or chlorine atom or a pharmaceutically acceptable salt thereof; which
process conprises: 10 a) reacting, under basic conditions, 2-am no-

et hyl guani dine with a_conpound of formula 02N H N NN X CH3 ONO CH3
wherein X it&ehydrbixsedr PEOSUrREEDIE | BA¥hny igleisp, a8@ Pagity cBithi Ataa

conmpound of; ;fqrul 8. 92N, NH - gt%&%t) YNNNH2 NH ~ 02

Therefore, it is a first object of the present invention a

5 process for preparing a distamycin derivative of formula

R
H C%W‘]/H NH 0
? / \ “ N)&\NH2
0] N H
!
cH, © 4

‘wherein R is a bromine or chlorine atom; or a
pharmaceutically acceptable salt thereof;
which process comprises:

10 a) reacting, under basic conditions, 2-amino-

ethylguanidine with a compound of formula
O,N
/ N\ H
" (I

N

| :
|
cH, ©

wherein X is hydroxy or a suitable leaving group, so

as to obtain a compound of formula

O,N NH )
|
T\ X A
N H
éHa © 2

b) reducing the nitro-derivative of formula (III) to the

15

corresponding amino-derivative and, subsequently,
reacting the resultant amino-derivative with the above
compound of formula (II), under basic conditions, so

20 as to obtain a compound of formula



CH 15 3 b) reducing the nitro-derivative of formula (I1l) to the
correspondi ng am no-derivative and, subsequently, reacting the resultant
am no- deweoar/imer with the above conmpound of fornula (1I1)PCUEHE&r13b®Si C
conditions, so 20 as to obtain a conpoynd of fornula WO 02/ 44147

PCT/ EP01/ 13050 4 0 2N_ NHHNNH2 (IV) NHCH3 O4 c) reducing the
nitro-derivative of formula (1V) to the corresponding am no-derivative
and, subsequently, reacting in the presence of a suitable condensing s
agent and under basic cqopgjtrons the r ultangtfnlno- derivative with a

conpound of fornula R OHY is a brgyine or chlorine
atom so as to obtain the NH, and, optionally, 10
converting it into a pharnage | y acceptldbl e salt thereof. The process
obj ect of the present inventjioh aldows obtain the conpounds of fornula
(1) under mld operative 15 ¢ itions, in high yields and purity In
addition, it enables.the eparation of the afar ntlone oun

o thout § hE) need CHRCHIR iRy HETO Cavar it Crep bt andii ool 01 ngS mafs

i nternedi at es Wabghesporbdnbeadatonyngesi vedihy- pQQQHCtSsubsequently,

reacting in the presence of a suitable condensing

5 agent and under basic conditions the resultant amino-

derivative with a compound of formula
R

OH V)
H,C

0]
wherein R is a bromine or chlorine atom; so as to
obtain the compound of formula (I) and, optionally,
10 converting it into a pharmaceutically acceptable salt

thereof.

The process object of the present invention allows to
obtain the compounds of formula (I) under mild operative
15 conditions, in high yields and purity.
In addition, it enables the preparation of the
aforementioned compounds without the need of carrying out
several steps and/or isolating many intermediates which
could lead to undesired by-products.
20
Preferably, the process of the invention is directed to the
preparation of the compound of formula (I) wherein R is a
bromine atom, that is the compound formerly indicated as
PNU 166196. In this respect, it is clear to the man skilled
25 in the art that within the general formula (I) compounds
thus prepared, the possibility for the R group of being

bromine or chlorine will depend upon the compound of



20 Preferably, the process of the invention is directed to the preparation
of the conmpound of formula (1) wherein Ris a bromne atom that is the
conpound Wonmerihy i ndi cated as PNU 166196. In this respeBCT/EPe/i3850cl ear to
the man skilled 25 in the art that w thisn the general fornula (I)-conpounds
t hus prepared, the possibility for the R group of being brom ne or
chlorine will depend upon the conpound of WO 02/44147 PCT/EPO1/ 13050 5
formula (V). bei used in step c). According to the process object of the

i nvention, fﬂ?@uq a(éft%i HREO sEse AR iSESPari-ed out between 2-amino- 5

et hyl guani dine, optionally in the formof a pharmaceutically acceptable
salt, preferably as 2-am no- ethyl guani di ne di hydrochl oride, and a slight
excess, foAcdorstiagcetbr obihd trXesmpi wiljedtts, o6f the compminicbrof ther nul a

(Ir). 10 Wthin.the c ounds of farmula (I.1). the X grqup represents
hydroxy or “&°SUitAnl €4 e&Vihy G oug Ssudit sle)df orplﬁtns%ﬁﬁéf%,en brPoATHE© -
chlorine, 2thySdubhgldlieigpheneyyiocradiydi niixophenexy, sgesi ni dgo- Npxy or

i mdazolyl. Preferably, the X group is a bromne or chlorine atom 15 The
reaction i ¥hPEFPSLEd Caider daseRtebhai tidlfs wetrRirremlyl 29 2-éqiin@al ent s

of an organi LnQr i C fqr 4 nst sod] r ssi um
hydr oxi de, %ggllyg(%;rlfgglgdg?l% b?ggfﬁ%ﬁgﬁgg?ggéew %ﬁldango%ga%%hg a%%%%hc%%%g

tri et hyl amimstaethky| dirbsopt opyd ar negupivpdendisne afd the &hdokel SdEdi um
car bonat e %r p@gar bg[rjl_zte are preferably used. The reaction occurs in the
presence of & Pt dbi'é ‘sol vent  such as, for instance, dioxane,

tetrahygrofikann tdembhpotimdsosirdeoraiuTRt hytlzf) ormRMxd o\t eepdRent s

adantureShydroxy or a suitable leaving group such as, for instance,
bromine, chlorine, 2,4,5-trichlorophenoxy, 2,4-
dinitrophenoxy, succinimido-N-oxy or imidazolyl.
Preferably, the X group is a bromine or chlorine atom.

15 The reaction is performed under basic conditions with from
1 to 4 equivalents of an organic or inorganic base such as,
for instance, sodium or potassium hydroxide, carbonate or
bicarbonate, or with an organic amine such as
.triethylamine, ethyldiisopropylamine, piperidine and the

20 like.

Sodium carbonate or bicarbonate are preferably used.

The reaction occurs in the presence of a suitable solvent
such as, for instance, dioxane, tetrahydrofuran,
dimethylsulfoxide, dimethylformamide, water and admixtures

25 thereof.

According to a preferred embodiment of the process, step a)
is preferably carried out in the presence of dioxane,
tetrahydrofuran, water or admixtures thereof.

The reaction temperature may vary from about 0°C to about

30 50°C and for a time varying from about 1 to about 24 hours.
The intermediate nitro-compound of formula (III) may be
isolated, either as such or in the form of a

pharmaceutically acceptable salt, for instance as



25 thereof. According to a preferred enbodi nent of the process, step a) is
preferably carried out in the presence of dioxane, tetrahydrofuran, water
or adm xtwo ez44ilner eof . The reaction tenperature may vary PCDEP@bIBNE0 0C t o
about 30 50C and for a tinme varying frgmabout 1 to about 24 hours. The
internedi ate nitro-conpound of formula (I111) may be isolated, either as
such or in the formof a pharnmaceutically acceptable salt, for instance as
WO 02/ 44147 PCT/ EP01/ 13050 _ 6 hydrochloride salt, or may be further
processed, M¥PEREBLOTBERNEa ol aPEd MaAhde? MedréIaty PERFRIFEFGNS WASORIE st ep

b) of the,progess. r [ f for a I as
per step Bpo tRe RrsRGeaTel SPaRCetDE, COTMIANNY S Crkokn )
nmet hods f opfr edacprgceitr.o-derivatives to am no- derivatives. Typi cal

reductive conditions include the use of 10 conventional reducing agents

such as, for instance, sodium hypophosphite, hydrazine, sulfides,

pol ysul§ i degeapdatiBeiohi ke, t8E eaﬁgbﬁhacoﬁy@bgaﬁmatgqmm)Acggrg@@gs%%
preferred enmbodi nent of the invention, the conpound of fornula (rrry is
hydr ogenat bd @dddrhe Isroeess ngéfecasréglalaut caeoreilinadnsoi weflie kproasence
of platinu | agi um cat al ysts. for.instance palladiumon charcoal
(Pd/ O . Thggg§8§%geng%#bn|%§§:?%? i's %ﬁ%ﬁér%%f§v%€?Y$%d otf in%{hé®°
presence ofBlegisdttiabke sol vent, for instance dioxane, 20 tetrahydrofuran,
di et hyl sul f oxi de, di net hyl formam de,, water and adm xtures thereof, at

t enper at ur ¥P¥8RYi ngTPABRT 1¥Bout COBEE1gBSUt 50EIUFsr atteme &FSabo®t 1 to

about 24 BEHYEnBREnRY SERLEMHRY JJRPARAUL 1ad 0 ABPUEL0.RRE , (LR8lm
hypophosphite, hydrazine, sulfides, polysulfides and the

like, or catalytic hydrogenation.
According to a preferred embodiment of the invention, the
compound of formula (II1) is hydrogenated under
15 heterogeneous catalytic conditions in the presence of
platinum or palladium catalysts, for instance palladium on
charcoal (Pd/C).
The hydrogenation reaction is preferably carried out in the
presence of a suitable solvent, for instance dioxane,
20 tetrahydrofuran, dimethylsulfoxide, dimethylformamide,
water and admixtures thereof, at temperatures varying from
about 0°C to about 50°C, for a time of about 1 to about 24
hours and by employing from about 1 to about 10 bar (1 bar
= 10° Pa) of hydrogen pressure.
25 The amino-derivative thus obtained is further reacted,
without being isolated, with the compound of formula (II).
The reaction occurs under the above reported conditions as
per step a) of the process, that is to say in the presence
of a base and of a suitable solvent.
30
As formerly indicated, the intermediate nitro-compound of
formula (IV) may be isolated, either as such or in the form

of a pharmaceutically acceptable salt, for instance as



= 105 Pa) of hydrogen pressure. 25 The am no-derivative thus obtained is
further reacted, wthout being isolated, with the conpound of formula
(). Tweopraatsi on occurs under the above reported condi PCOEBOZSOSOpEr step
a) of the process, that is to say in the presence of a base and of a
suitable solvent. 30 As fornerly indicated, the internmedi ate nitro-conpound
of formula (1V) may be isolated, either as such or in the form of a

pharmaceutically acceptable salt, for instance as WO 02/44147
PCT/ EPO1/ 15956 OCRLRyd6c it de O%altay oPe ey B ur PReFepFet es 8¢ hout

bei ng isol atedy iilgoﬁ%;%%)d?) 19f SRS PHoCesSsnl Ry SieReC), the reduction of the

conpound of formul a is carried out according to well-known nethods
for reduci Aig sHeap ta)o- dehevaeidvesivo afi rdraderomppinvesefagoatrove r@port ed.

Preferably, the reaction is caryried, out der catal ytic dr ogenat.i on
condi ti ons **n “Ffi&H e?é’ﬁc@cgfr;?&lnlga&iouﬁﬁegﬂ 'iﬁﬂoﬁ’ﬂ Hﬁ%ﬁq@gtsal Tt §% &
forth aboveitTiedeesuhiart safonenterd-vtdi e tisekersr eaekhed reporitedt. 10

being isolated, with a conpound of fornula (V) according to conventional
met hods f oPTreReradylvat i ©fe ofrefitien dépi vaanniead PHtpargden| gatalysic

reaction i f Ln ce_of S in nce,
di oxane, teﬁ%&%&gﬁgro%n,é&ﬁ%%é?%% ggﬁ %ekf%yég%%ﬂ%)e(l 33? g?%%ﬁ%?#‘or%%m de
or adm xt upésttihemeaehtalysthe proesenceoaftha aboveent i onal condensi ng agent
and of an inorganic_or organjc base such as, for_instance, _sodi.um or

pot assi um f _ro??ﬁ‘é,lt@a?b_cﬁﬁ%]tréo" e_lb}r‘(:%ﬁjo‘fﬁlatlé, BP?H vﬁal‘lc%‘?ﬁ'or @’a'%h@‘%m ne
such agg f%"eih%Sti%BQ%te‘%ir,' el amdagp AR IrdisaRr oRY! addee.diRigped di ne
and the like. Preferred condensing agents are, for instance, N/ N -
conventional methods for the acylation of amino
derivatives.
In particular, the reaction is performed in the presence of
a solvent such as, for instance, dioxane, tetrahydrofuran,

15 water, dimethylsulfoxide, dimethylformamide or admixtures
thereof, in the presence of a conventional condensing agent
and of an inorganic or organic base such as, for instance,
sodium or potassium hydroxide, carbonate or bicarbonate, or

with an organic amine such as, for instance, triethylamine,

20 ethyldiisopropylamine, piperidine and the like.

Preferred condensing agents are, for instance, N,N'-
dicyclohexylcarbodiimide (DCC) or (N'-(3-
dimethylaminopropyl) -N-ethylcarbodiimide) hydrochloride
(EDC) .

25 The reaction temperature may vary from about -10°C to about
50°C and for a time varying from about 1 to about 24 hours.
As formerly indicated, the preparation of the compound of
formula (I) wherein R is a bromine atom (PNU 166196), as
per step c¢) is carried out with a compound of formula (V)

30 wherein R is a bromine atom.

According to a preferred embodiment of the invention, the

whole process can be carried out in the presence of a



di cycl ohexyl carbodiim de (DCC) or (N -(3-

di met hyl am nopropyl ) - N-et hyl car bodi i m de) hydrochloride (EDC). 25 The
reacti onwenpenature may vary from about -10C to about 5PCr/apd/f3es a tine
varying fromabout 1 to about 24 hours. g As fornerly indicated, the
preparation of the conmpound of formula (1) wherein Ris a brom ne atom
(PNU 166196), as per step c) is carried out wth.a conmpound of fornula (V)
30 wherein Ris a bromne atom According to a preferred enbodi nent of the
i nvent i on, YPREUSwho!| €epFoteds cdPBearri eOBut | HIHNGR eseféOxeea WO

02/44147 P é?gﬁ§é}%Q%98P§a E%%eo&e% E%@u?ggvﬁﬂgre%%h.inStance di oxane,

t et rahydr of uran, “wat er m xtures thereo As such, it is clear that by
carryi ng odt shehwhdkeipr cdess thatt by sameytiegcbuon thel weole wpebaeees and,
hence, Iargg taTarmunts of solvent to be recovered, are dramatically

or

reduced. A ‘g SeBCa TRA T LM alfPy VERET er YRR o AP RNt RHIC] he LarTe

i nvention, aablintBe peactibaReskePsd I 8@ ayctBveketan Bee 1@ GaLELEII19Yt iN
one pot without the need of isolating any internediate. In this respect,
each of th&edegedions defined in steps froma) to c) are performed as
follows, by first reacting a conpound of formula (11) with

2- am no- et hyl guani di ne 15 di hydrochloride so as to obtain a conpound of
formula (Rkkprdhygr egiciangpshei eabpoind mife fedimad aefibblimbart e the
correspondi ng am no-derjyvative and by subsequently reacting it wth,

agai n, thelE?gﬁ’ﬁﬁB&ﬁarofa]fjor iia ¥$FGEL aStEDS obtAN n 2 het @ ofpolkRR obe

formul g (1 \Mhranda fdutal 1y, oBY 2R+ epteidng: | Enlohe @@ NP gL VAL UGy and, by
reacting this latter wwth the conpound of formula (V).
intermediate.
In this respect, each of the reactions defined in steps
from a) to c) are performed as follows, by first reacting a
compound of formula (II) with 2-amino-ethylguanidine
15 dihydrochloride so as to obtain a compound of formula
(III), by reducing the compound of formula (III) to the
corresponding amino-derivative and by subsequently reacting
it with, again, the compound of formula (II) so as to
obtain the compound of formula (IV) and, finally, by

20 reducing it to the amino-derivative and by reacting this

latter with the compound of formula (V).

Given the above, it is also clear to the man skilled in the
art that, whenever desired, each, or at least some, of the
25 aforementioned reactions can be alternatively accomplished
by separating any intermediate compound.
So far, any of the aforementioned approaches of the process
for preparing the compounds of formula (I) are within the
scope of the present invention.
30
Finally, the conversion of the distamycin derivative of
formula (I) into a pharmaceutically acceptable salt or, on

the other side, the conversion of a salt thereof into the



G ven the above, it is also clear to the man skilled in the art that,
whenever desired, each, or at |east sonme, of the 25 aforenentioned
reacti onsv@ean44ie7 al ternati vely acconplished by separati nBCEEpPO/ 3D nedi at e
compound. So far, any of the aforenentigned approaches of the process for
preparing the conpounds of forrmula (I) are within the scope of the present
invention. 30 Finally, the conversion of the distanycin derivative of
formula (1) into a pharmaceutically acceptable salt_or, on the other side,
the conver§F6R 6PTROMEIL, (HSF do? FAFBLEAe WD GHRIUAPCTP EPBLL 150501 9
free conpoFgg Yche carried out according to well known techniques.
Exanpl es o Har ceutlcally acceptabl e salts of the conpounds of fornula
(1) are thExampmeaddnﬁ'omhaﬁﬂanemuﬂmaﬂiwﬂuﬁduﬁpnﬁbbalIsahtsepbﬁbl@haC|ds
such as, for instgnce drochlorlc %g brom c $Ifur|c tric, %petic,
ar

trifl uoroaEPEUr ?oﬂ@a EME R iRl ¢ @cig 13 %ltl?%r?ﬁ Fg, wit

met hanegul EHB!rﬁacBUEQEHQ'l?U|$<EHB§ta%§léj apd gkhesudi ke, 10s Jhe sGarpauad
2- et hyl - ami noguani di ne, for instance as di hydrochloride salt, is a known

conpound \/\hiydhochﬂaorgec,pr ehadedbrendr di nggulbideniown netiiodss, se@cetér:,
i nst ance, eth c{:C‘rQ_)lc mmuni cat i ans .20( 16 2559 2564 é1990) 15 Th

conpound OF i's Kot lorllcdan UCC |?y ared ac &lhg to

known et hadsmt@& a metieaeacel tonihge ppt@p.@réal@lﬂffcﬁifld hacgzarrrmmdtqa_%
formula (11) wherein X is hydr oxy see, as an exanple, US 4,942, 227. The
conpound oftik8rmula (V), inits turn, is a coomercially 20 available

conpoupg.
The compound 2-ethyl-aminoguanidine, for instance as
dihydrochloride salt, is a known compound which can be
prepared according to known methods; see, for instance,
Syntethic Communications 20(16), 2559-2564 (1990).

15 The compound of formula (II) is known or can be easily
prepared according to known methods; for a reference to the
preparation of the compound of formula (II) wherein X is .
hydroxy see, as an example, US 4,942,227.

The compound of formula (V), in its turn, is a commercially

20 available compound.

From the above, it is worth noting that the process of the
invention allows to perform a set of subsequent reactions
by using a limited number of reactive derivatives.

25 The compound of formula (II), in fact, is very conveniently
used in two different reactions of the process: first, as
a starting material with 2-aminoethylguanidine
dihydrochloride, in step a), and subsequently as a reactive
intermediate in step b).

30
The intermediate compound of formula (IV) is novel and,
hence, represents a further object of this invention.

As formerly indicated, the compounds of formula (I) are



Fromthe above, it is worth noting that the process of the invention
allows to performa set of subsequent reactions by using a limted nunber

of reactiweodenivati ves.
conveniently wused in tw different reagjions of the process: first, as

starting

i nternedi ate
further obf&E

formula (
anti t unor

conpounds ebmporndea (A séermhk: af dLeénemsconeth&\D ag8r6wsR4iosedccdicdi ng
to a pract5§75 gggodinent of the process of the invention for preparing
t he conpoun o# 0

proper @anmount of 2- am no-ethyl guani di ne di hydrochloride is reacted, in a

25 The conpound of forrmula (11), PCVEP@CE3050i S very

a

material w th 2-am noet hyl guani di ne dihydrochloride, in step a),
and subsequently as a reactive internediate in step b). 30 The

f 1SS RPENEPoRT
| Por & WL0244414£ rBCELEROY/ L3080 10 iysldd 4 1PBIAPYFashe

%o ound_ of formula %LV{ i s novel and, hence, represents a
Y AS PG EPFYEEndi cat ed, the conpounds of

agents.” For a general reference to the antitunor activity of the

rmula (1) wherein R is a bromne atom (PNU 166196),

a

10 sol vent system preferably conprising di oxane, tetrahydrofuran, water
adni xt ur esAEREFEdNTart® i PRectpreseRbbogimgnfass fhp PHRE@RReOCAnthe
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aBUvent system preferably comprising dioxane,
tetrahydrofuran, water or admixtures thereof and in the
presence of a base, for instance an inorganic base such as
sodium carbonate or bicarbonate, with a proper amount,
preferably a slight excess, of the compound of formula
(I1) .

The reaction is carried out under mild operative conditions
and the resultant nitro-derivative of formula (III) is
first hydrogenated under heterogeneous catalytic
conditions, in the presence of palladium on charcoal, and
subsequently reacted with a proper amount, preferably a
slight excess, of the compound of formula (II), under basic
conditions.

The resultant compound of formula (IV) is then hydrogenated
as above described to the corresponding amino-derivative
which is further reacted, in the presence of a base and of
a condensing agent, for instance EDC, with o-bromoacrylic
acid of formula (V).

The desired compound of formula (I) thus obtained is then
isolated in high vyields and purity, according to

conventional methods.

With the aim of illustrating the present invention, without

posing any limitation to it, the following examples are now

or



20 subsequently reacted with a proper anmount, preferably a slight excess,
of the conmpound of formula (I1), under basic conditions. The resultant
conmpound vob of/erimul a (IV) is then hydrogenated as above dreTEP@e30300 t he
correspondi ng am no-derivative 25 whiclpyis further reacted, in the
presence of a base and of a condensing agent, for instance EDC, with
a-bronmoacrylic acid of fornmula (V). The desired conpound of fornula (I)
thus obtained is then isolated in high yields and purity, according to 30
convent i on&FVREthods. Wth the aimof illustrating the present invention,
wi thout posing any limtation to itwxatdpaef @l l owi ng exanples are now WO
02/ 44147 PCT/ EPO1/ 13050 11 given. Exanple 1 Preparation of

tert - but yl PMepraiiiooe oify [tead-bakstle N-KRiramdadieihvid cerbamade) was | oaded

into a reaction flask. 5 containing dioxane {2, 7. : :

Di -tert-bu%&kygﬁggﬁﬁgﬁﬁ?b ?Q.Tpf%%?e a?n% Fg%ﬁhél%%?daanaﬁééoguggéﬁﬁént|y
added. Jhe cbeaehn@hgMaddifharas sti Ly edpat teearbueypedaturboharel (1day and
the solvent was then renoved under vacuum Water (1.8 1) was added to the

crude and PRdeni iruddoxasie 1678xidcteéd WU SaVERtdro e. The organic

sol vent was., di_stil.l. f j a h [ ' t title
conpound (?ﬁl’f dﬁsé aé#‘%%% g{lﬁgdga&ﬁi};% e&%ﬂ%é% ggaﬁg? FIOE%{# behdleg bod J

2- am noet hylayguaud dihre sdilmpttoefalsortingds removed under vacuum.

Tert-butyl -N-(2-am noet hyl )carb e (0,4 nmoles), O- hyl i.sour ea

hydrogenosmﬁﬁﬁﬁeﬂ%ﬁ38£20Wé§)%ﬁﬁ?gt?éeFH§I§ﬁ (%P%nﬁ%?eng§BF8I%%%ed

into a;§eagkdan ddeaskyicant @ th NgrendBhhanol Mt ebrhahiti xéel€eld Was
distilled off from the organic phase thus yielding the

title compound (145 g; 90% yield).

Example 2

15 Preparation of 2-aminoethyl-guanidine dihydrochloride

Tert-butyl-N- (2-aminoethyl) carbamate (0.4 moles), O-
methylisourea hydrogenosulphate (0.8 moles) and
triethylamine (2.5 moles) were loaded into a reaction flask
containing a methanol:water=1:1 mixture (3 1).
20 The reaction mixture was stirred at room temperature foxr
one day and the solvent was then removed under vacuum.
The crude was treated with ethanol (2 1) and gaseous
hydrochloric acid (3.5 M) at 20°C for 4 hours and
subsequently filtered and dried, thus yielding the title
25 compound (55 g; 74% yields).

Example 3

Preparation of N-methyl-4-aminopyrrole-2-carboxylic acid

N-methyl-4-nitropyrrole-2-carboxylic acid (0.58 moles),
30 hydrochloric acid 2N (350 ml) and Pd/C (5 g) were added to

a dioxane:water= 2:1 mixture (1.2 1).

The mixture was hydrogenated into a 2 1 hydrogenation

reactor at room temperature for 4 hours. The catalyst was



20 The reaction m xture was stirred at roomtenperature for one day and

t he sol vent was then renoved under vacuum The crude was treated with

et hanol W0 0)/44amd gaseous hydrochloric acid (3.5 M at 2BCr&eer/wosvours and
subsequently filtered and dried, thus yielding the title 25 compound (55
0; 74%yields). Exanple 3 Preparation of

N- et hyl - 4- am nopyrrol e- 2- carboxylic acid

N- net hyl - 4-ni t ropyrral e- 2- carboxylic acid go. 58 noles), 30 hydrochloric
acid 2N (35814FFednatpd/ ELEs S vRete cRAGER TGS HRIRENT2RMLEr a0 £h&j xture
(1.2 1). ngsgwta%eswg%e%qug%%t ¢diipt@qa 2 1 hydrogenation reactor at
roomtenperature for 4 hours. The catal yst was WO 02/ 44147 PCT/ EPO1/ 13050
12 filterel@hef trutkee weal \donite gniceimt irad edheindet 1o acoupoand {&¢ gr ekt ant
suspensi on vvaﬁ ﬁi |tered, .,The crude was dried yielding the title conpound
(94 g; 929 8! dfSad ¥kt BOYG%der. 5 Exanple 4 Preparation of

N- et hyd - 4-ni tropyrrol e- 2-carboxyxlic acid chloride Thionyl chloride (3.16
nol es) was | oaded into a reaction 10 flask containing

N- et hyl - 4- ni tropyrrol e- 2- car boxyl i Exagpde ¢1.17 noles) in toluene (1.5 1).
T et PRaEbUL8n AFe S /01 SNl 0GR A A acia
treated w thloydHehexane for 2 15 hours at roomtenperature, then filtered
and dried yielding .the tjtle_conpound (200 g;.96% vyield). Exanple. 5
Preparati o h&Pn Tnﬁmﬁﬁlﬂe{( : Bt I‘T&ﬂl-et?)ni‘f&f'%- E)?F‘ii‘ééyll- 0 a reaction

10 flask containing N-methyl-4-nitropyrrole-2-carboxylic acid

(1.17 moles) in toluene (1.5 1).

The reaction mixture was stirred for 3 hours at 100°C,

cooled and subsequently concentrated under vacuum.

The resulting suspension was treated with cyclohexane for 2
15 hours at room temperature, then filtered and dried yielding

the title compound (200 g; 96% yield).

Example 5
Preparation of N-methyl-4-[(N'-methyl-4-nitro-pyrrolyl-2-

20 . vl)carbonylamino] pyrrole-2-carboxylic acid

N-methyl-4-aminopyrrole-2-carboxyxlic acid (0.56 moles),
prepared as described in example 3, and sodium bicarbonate
(2 moles) were loaded into a reaction flask containing a
dioxane:water=1:1 admixture (300 ml).

25 A solution of N-methyl-4-nitropyrrole-2-carboxylic acid
chloride (0.62 moles), prepared as described in example 4,
in dioxane (350 ml) was then added therein.

The reaction mixture was stirred for 1 hour at room
temperature, then water (100 ml) was added.

30 A solution 2N of hydrochloric acid was then added up to pH
3 and the organic solution was concentrated under wvacuum
until dioxane was completed removed

The suspension was filtered yielding the title compound



20 yl ) carbonyl am no] pyrrol e-2-carboxylic acid
N- et hyl - 4- am nopyrrol e- 2-carboxyxlic acid (0.56 noles), prepared as
descri beavonz/enanpl e 3, and sodi um bi carbonate (2 nol es)PerERIIBOMed i nto

a reaction flask containing a dioxane:yater=l:1 adm xture (300 m). 25 A
solution of N-nethyl-4-nitropyrrole-2-carboxylic acid chloride (0.62
nol es), prepared as described in exanple 4, in dioxane (350 m) was then

added thereln The reactiqn m xture was stirred for 1 hour at room

t enper at ur 6 14’h&n WREe¥ i€ 'm) was added. 30 A solution 2N of
hydrochloric acid was then added upg@mple & and the organic solution was
concentrated under vacuum until di oxaneé was conpl eted renoved The
suspensi on Puegpatraftioned ofi eMNtimedhvie 4t-i it (N -merhbodnd -Wo 10 -pyiesplyl -2 -

EFIQFEg?Ilggéoar%B &14anﬂ 9%%)¥Ie%d% rgéxggl acgrep%_atl%% of

car bonyk amvnekpwkl okhe-[20 afkexyili-a @qltﬁio(;lfob/@frkﬂ 152-yl) carbonylamino]

N-met hyl -4-[ (N -net hyl -4-ni tro-pyrrolyl-2-yl carbonylanlno]

pyrrol e- 2- @éﬁrﬁf@%@l ?ccéé"lb@X(YélA?S ndféqd) , épfv)ar eloA8S) desCPTHRAUEH exdd@npl e
S5, di met hylsf G t hi ony. [ Jol &s) re | gaded
into a reactlon Iask conta?ﬁ1ﬁb |chﬁép%%g'%§§gﬂ%%ué' (%10 e régﬁltant
suspen5|ontWa9nymluhﬂbﬂxﬂe6(@0&r&mﬂesﬁeﬁénalﬂgaﬁedpenakure,ﬁéaatmmmled
at roomte gnure and, filt &%ﬁd' The. crude _was Sreated wi th hexane (1 1),
Chen filtordas §onGPiEd g GG TERE Herre (Porpddnd (163 g 90% yiel d). 15

Exanpl o 7 PheparakioRaghk NetRiaWleidnl ( Wasmeltyhrdani tiee- PY I elotire?- at

refluxing temperature, then cooled at room temperature and

filtered.
The crude was treated with hexane (1 1), then filtered and
dried yielding the title compound (163 g; 90% yield).
15
Example 7
Preparation of N-methyl-4-[(N'-methyl-4-nitro-pyrrolyl-2-

yl) carbonylamino] pyrrole-2-carboxylic acid chloride

ethylguanidine hydrochloride.

20 N-methyl-4-[(N'-methyl-4-nitro-pyrrolyl-2-vyl)carbonylamino]
pyrrole-2-carboxylic acid chloride (0.057 moles), prepared
as described in example 6, was loaded into a reaction flask
containing dioxane (300 ml).

Then, a solution of 2-aminoethyl-guanidine dihydrochloride

25 (0.057 moles), prepared as described in example 2, and
sodium bicarbonate (0.17 moles) in water (100 ml) were
added therein.

The suspension was stirred for 2 hours at room temperature.
A solution 2N of hydrochloric acid (60 ml) and Pd/C (3 g)

30 were subsequently added.

The mixture was then hydrogenated into a 2 1 hydrogenation
reactor at room temperature for 3 hoursg and then filtered.

The resultant solution was then added to a suspension of N-



yl ) car bonyl am no] pyrrol e-2-carboxylic acid chloride ethyl guanidine
hydr ochl ori de. 20

N- net hyl wWe pg#/N14Tret hyl - 4- ni tr o- pyrrol yl - 2-yl ) car bonyl am nB§T/EP01/13050

pyrrol e-2-carboxylic acid chloride (0.0 noles), prepared as described in
exanple 6, was |oaded into a reaction flask containing dioxane (300 m).
Then, a solution of 2-am noethyl -guani di ne di hydrochl oride 25 (0.057

nol es) prepare? as Qegcribed in exanple 2, %ng sodi um bi carbonate (0.17
mol es) in WEFBYL(400 W'y mRERY L -4aadE ORBYEFR1YFRE ¥ e FaRSroH LREL 1S r r ed

for 2 hour? al-o1 Q0P LeIBeLILULe 1A SahULI:AR 3@.@%7“%@&%%3'95!%f@%d%e(60
m) and Pd % (3 g0 30 werée subsequently added. The m xture was then

hydr ogenat éd2Pntd )a 2S¢dhydr dgeradbomater et bF apleedmuampehanuesdesr 3
hours and thgn iltered. The resultant solution maﬁzthen qued 9 a,
suspensi on“8f o FHFRERAYOPCYPEPGTY ajgqroom temperature Lor

nmet hyl -- [ 6durget hyl - 4-ni tro-pyrrol yl - 2-yl ) car bonyl am no]

pyrrol e-2-carboxylic acid chloride (0.057 noles) in dioxane (120 m) .
Sodi um bi cAPBorek*EE {0S 1 7afp| ESFNNEORERICERIRY UaNer h¥asuspersiiohl was
stirred at enper. r - u e e

concent r at ST ERGEFBRC AT SotRinga P kRe R oEl Peibehdfin, ves
resul ti ng suspedsadonronas teopkedtat-er aarh tffefperature and filtered. The wet

crude was eated with acetone, filtered and dried _10 thu i el ding the
T e S0 e AT ot et ok e Boph @S aff Oheprd 4nd 8044
2- [ 1- meg hytbnds[ {1 8ebhnh- 4hkl tARtBY bofipblind (30 g; 85% yield).

met hyl - am nopyrr ol e- 2- car boxami do) pyrr ol e- 2- car boxam do] 15
pyrrol e- 2- car boxam do] pyrrol e- 2- car boxam do] et hyl guani di ne hydrochl ori de

Example 8
Preparation of 2-[l-methyl-4-[l-methyl-4-[l-methyl-4-(1-

methyl-aminopyrrole-2-carboxamido)pyrrole-2-carboxamido]

15 pyrrole-2-carboxamido] pyrrole-2-carboxamido] ethylguanidine

hydrochloride

The compound of example 7 (0.067 moles), dioxane (550 ml),

water (450 ml), a solution 2N of hydrochloric acid (120 ml)

and Pd/C (13 g) were loaded into a hydrogenation reactor.
20 The suspension was hydrogenated at room temperature £for 3

hours, then the mixture was filtered.

The resultant solution was treated with acetone (1300 ml),

cooled overnight at 4°C and filtered.

The crude was dried thus yielding the title compound (40 g;
25  90% yield.

Example 9
Preparation of N-(5-{[(5-{[(5-{[(2-{[amino (imino)methyl]
amino}ethyl) amino] carbonyl}-1-methyl-1H-pyrrol-3-yl)
30 amino]carbonyl}-1—methy1-1H-pyrrol-3-yl)amino]carbonyl}—l-
methyl-1H-pyrrol-3-yl)-4-[(2-bromoacryloyl)amino] -1-methyl-
1lH-pyrrole-2-carboxamide hydrochloride (internal code PNU

le6196A) .



The conmpound of exanple 7 (0.067 noles), dioxane (550 m), water (450 m),
a solution 2N of hydrochloric acid (120 m) and Pd/C (13 g) were | oaded
into a hwiooyenati on reactor. 20 The suspensi on was hydr openVarPed3e30 r oom
tenperature for 3 hours, then the mxtwe was filtered. The resultant
solution was treated with acetone (1300 m ), cooled overnight at 4C and
filtered. The crude was dried thus yielding the title conpound (40 g; 25
90% yi el d. Exa Preparatjon of N_ (5-{ 5- -{ [.am no
(i mi no) net ﬁﬁP]“nQSW dFetIiHS) éam‘r’r‘?o]m“&%{]r%@n'yl D‘% r(rét %9I mTR-16§$rorgo§l§/1F‘) 30
am no] car bgAyblpbnaREhY 4l H myrs0ls)3- ¥ﬁaaﬁh69hn%ar@QﬁY$i71were loaded

met hyl - 1H-pyrrol -3-yl)-4-[(2-bromacryl oyl )am no] - 1- net

1H pyrr ol eirtearborasitdenhydesthl ori de (i nternal code PNU 166196A). WD

02/ 44147 PCI/ EPQO1/ 1305 cry. acid l e

mmol es), so Fumor%?%%rﬁ%oﬁg efi%pg Igé) R %ﬁ’ ﬁﬁg(% r?ﬂ}j%%ere %oaded
into a g eagib@antl:askerThe1cqapound ebrexamphea8ded.moles) and a m xture
of 5 dioxane:water 2:1 (30 nl) were then added. The m xture was stirred

for 1 hour Tae F@éfwr@rrﬁ@f%ﬁnﬂé% for sbliewbnal Kool keaPesREBERCcaa€i d was
then added,up 4 0:RHL 4 ?r oFNg g§9§}?§% ‘ﬁ@safch_*ﬁt wadNega r%fd%@d“ﬂg Eo @‘ﬁ““m

the 10 suspension was I'ter e resultant crude was dr I"'el di ng
the title éofpound (1.3 g; 85%yield; HPLC Area >, 98% . WD 02/44147
PCT/EPOl/l%ggO s% v%%%”w%as then concentrated under vacuum, the
10 suspension was filtered and the resultant crude was dried
yvielding the title compound (1.3 g; 85% yield; HPLC Area >

98%) .



1. A process for preparing a distanycin derivative of formula RH HC N NH
Z NNt (1) NH2 ONH CH3 0 4 5 wherein Ris a bromne or chlorine atom
or a phavowveusically acceptable salt thereof; which proP€FEPCIONPI Ses: a)
reacting, under basic conditions, 2-amng- 10 ethylguanidine with a
conmpound of formula 2N H N NI N X CH3 OCH3 0 wherein X is hydroxy or
a suitable leaving group, so as to obtain a conpound of formula 02N NH /

\ H(III) YNNNHz NH n1 02 CH3 15 b) reducing the nitro-derivative
of formula (111) to the correspondi n§L&&fo- derivative and, subsequently,
reacting the resultant am no-derivative with the above conpound of

formula (I11), under basic conditions, so as to obtain a

1. A process for preparing a distamycin derivative of
formula
R
H
N NH
H,C / \ H /ﬂ\ O]
N N NH,
0]
N H
I
. cH, © 4
wherein R is a bromine or chlorine atom; or a

pharmaceutically acceptable salt thereof;
which process comprises:
a) reacting, undexr basic conditions, 2-amino-

10 ethylguanidine with a compound of formula
O,N
[N
N
N (m
|
cH, O jzijg\\w/x
|
cH, ©

wherein X is hydroxy or a suitable leaving group, so as to

obtain a compound of formula

O,N NH -
T\ M A
N H
éHs © 2

15 b) reducing the nitro-derivative of formula (III) to the
corresponding amino-derivative and, subsequently, reacting
the resultant amiho-derivative with the above compound of
formula (II), under basic conditions, so as to obtain a

compound of formula



compound of fornmula WO 02/44147 PCT/EP01/13050 17 0 2N_ NH (IV) H'W N
NN NH CH3 O4 c¢) reducing the nitro-derivative of formula (IV) to the
cor r espowdd ny44ami no- deri vati ve and, subsequently, reacti nBCT/ERI1/13@50pr esence
of a suitable condensing agent and undef;5 basic conditions the resultant
am no-derivative with a conpound of formula RCOH (V) H2C 0O wherein Ris
a bromne or chlorine atont so as to obtain the conpound of fornula (I)
and, optionally, converting it 10 into a pharnaceutically acceptable salt
thereof. 2. A process ac&wd%rng to clarm1 for,fhe preparation of the
conpound of forrmula (I), ar nmageu i call accept@pl e salt thereof,
wherein Ris a brom ne atom ﬁ5 . A C N ding to claim1l wherein
steps froma) to c) are carjrigd ogit infone pRot without the need of

i solating any reaction interinedi atg. 20 4. A process according to claim1l
wherein, in step a), 2- anino-efthyl gu t dineis in the formof its

di hydrochl or| de salt 5. A process accordl ng to claiml1 wherein, within the
25 conpound’of fr(?fiﬁﬁ’llé‘g(lqk)e oFLEYRpAeF 1vati ke hpdr har®ta (¥bupOsdisct ed
from brom RerreReHNgy 2nfire~derivative and, subsequently, reacting

in the presence of a suitable condensing agent and under

5 Dbasic conditions the resultant amino-derivative with a

compound of formula

OH V)
H,C

0]
wherein R is a bromine or chlorine atom; so as to obtain
the compound of formula (I) and, optionally, converting it

10 into a pharmaceutically acceptable salt thereof.

2. A process according to claim 1 for the preparation of
the compound of formula (I), or a pharmaceutically
acceptable salt thereof, wherein R is a bromine atom.

15
3. A process according to claim 1 wherein steps from a)
to c¢) are carried out in one pot without the need of

isolating any reaction intermediate.

20 4. A process according to claim 1 wherein, in step a), 2-
amino-ethylguanidine is in the form of its dihydrochloride

salt

5. A process according to claim 1 wherein, within the
25 compound of formula (II) of step a), X is hydroxy or a
group selected from bromine, chlorine, 2,4,5-

trichlorophenoxy, 2,4-dinitrophenoxy, succinimido-N-oxy or



trichl orophenoxy, 2,4-dinitrophenoxy, succinimdo-N oxy or WO 02/ 44147

PCT/ EPO1/ 13050 18 imdazolyl. 6. A process according to claim5 wherein X

is a browae24an7 chlorine atom 5 7. A process accordi ng POT/EP@/ 1303 wher ei n

the reductive steps under b) or c) areigarried out in the presence of

sui tabl e reduci ng agents includi ng sodi um hypophosphite, hydrazine,

sul fides, polysulfides or as catalytic 10 hydrogenation reactions. 8. A

process acconging t& claim7 wherein the reductive steps b) or c) are

carried out™i§3€8t¥lyti c hydrogenation reactions in the presence of

pal | adi um or plati num 15 hydrogenation catalysts. 9. A process according

to claiml1l wherein, in step c), the reaction between the resultant am no

derivativeband Bherogemsowndasidimer me cc¥admis chereed Buisi p bremimesence

of a 20 sui%aghﬁ %ggden%ggg agent selected fromthe group consisting of

N,N'-dicycPohexyPcarani|nfde (DCC) or (N -

(3-di net hyl am nopropyl ) - N-et hyl carbodi i m de) hydrochloride (EDC). 25 10. A

process according to claim1 wherein any _reaction performed under basic

condi ti ons7i*s clr ATQFSH FFCAFEINDr BQeRde it la Ehittabl ethRorganice ioe

organi ¢ bag@epll, {yd¥f OB?S%xaC&)OrQEQQ éaosrgﬂe%l ”&&g wher gl ﬁgésgﬁ g ¥ 30

sel ected fronPso Ium or potassium hydroxi de, carbonate or I car bonat e,

tri et hyl ancnéfabflby| dedsopnopydcsmioe dnclpipegi dsodl uOh2ophbéphite,

PCT/EPOl/l%OéO 19 12. A r:9cess accordinq L%.clain11 wherein Ehi reactions
ydrazine, sulfides, polysulfides or as catalytic

10 hydrogenation reactions.

8. A process according to claim 7 wherein the reductive
steps b) or c¢) are carried out as catalytic hydrogenation
reactions in the presence of palladium or platinum

15 hydrogenation catalysts.

9. A process according to claim 1 wherein, in step c¢),
the reaction between the resultant amino derivative and the
compound of formula (V) is carried out in the presence of a

20 suitable condensing agent selected from the group
consisting of N,N'-dicyclohexylcarbodiimide (DCC) or (N'-
(3-dimethylaminopropyl) -N-ethylcarbodiimide) hydrochloride
(EDC) .

25 10. A process according to claim 1 wherein any reaction
performed under basic conditions is carried out in the

presence of a suitable inorganic or organic base.

11. A process according to claim 10 wherein the base is
30 selected from sodium or potassium hydroxide, carbonate or
bicarbonate, triethylamine, ethyldiisopropylamine or

piperidine.



of steps froma) to c) of the process are, each independently, carried out
in the presence of a suitable reaction solvent selected fromthe group
consi sti mgoot/444™i oxane, tetrahydrofuran, dinmethyl sul foxi B€T/EP01/13050

di et hyl f ormam de, water or adm xtures ijdhereof. 13. A process according to
claim 12 wherein the reaction solvent is selected from di oxane,
tetrahydrofuran, water or 10 adm xtures thereof. 14. A process according

to claim1l erein pharmaceutically acceptable salts, of the conpounds of
formila (1 F2ar eit RERAEF ARATTOPSAFPs CHPER 15 DI HHL cHLF CEFPG CAEEEPt abl o

aci ds i ncl bl ngolr 0GR i Ca) MYGr 0By oMy S Urpsiocdiid T Greacebben
trifluoroacetic, “propionic, succinic, malonic, citric, tartaric,
met hanesul fodepeaddnplyol warstlddndet adind. tix® pBesFheecmfpoaundudtabdenul a

(1V) belOm&egégﬁonNFgof%gkﬁ%{géfQQté&Iﬁfr%%? éhe group consisting of
5 dioxane, tetrahydrofuran, dimethylsulfoxide,

dimethylformamide, water or admixtures thereof.

13. A process according to claim 12 wherein the reaction
solvent is selected from dioxane, tetrahydrofuran, water or

10 admixtures thereof.

14. A process according to claim 1 wherein
pharmaceutically acceptable salts of the compounds of
formula (I) are the acid addition salts with
15 pharmaceutically acceptable acids including hydrochloric,
hydrobromic, sulfuric, nitric, acetic, trifluorocacetic,
propionic, succinic, malonic, citric, tartaric,

methanesulfonic and p-toluensulfonic acid.

20 15. The compound of formula (IV) below

O,N NH

/ \
N H

I
cH, © 4
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