present invention relates to a process for preparing distanycin derivatilw
and, norewionpaidicular, it relates to a process for prepaomEPo1/13050

acryl oyl -di stanyci n-guani di no derivatiyves, known to possess a renarkabl e
antitunor activity. 10 Distanycin A, whose fornula is reported bel ow H H
IN~O~ ~NNHCHOH s 3 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); FEBS
Letters, 7 (1970) 90; Prog. Nucleic Acids Res. M. Biol., 15, 285 (1975).
+Several anal ogues pPRrodESEaEPRI PREPARKNGWDISTAMYCIRT DERIVATIFESI t unor
agents. As an exanple, the international patent application WO 98/04524 in
the name of the Applicant itself, discloses distamycin derivatives, having
wal uabl ¢ bi o] o] ' ' agen redidy t | cin
75 Forml orsunrt e B T Cro ot 5 %0 tha o'tk o gr ol 1 &
repl aced bydisenesmatimidengesnt cond aand hgmendi Ag greoipsulamng irelatess
guani di no. Specific exanples of this.class of acryloyl-distamcinguani di no
derivativesd oft i BFFFSS | F GhePFEPAFORS  actyloyl iR tameci @qs aino
accept abl e fatiwat fds | NSkABEE atohyghachkari de sldahk41®& antitumor

activity.
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Distamycin A, whose formula is reported below

H
H\n/N
0 \I?/—_g\n/ﬂ}/\fr\m
!
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 sequences, 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
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N (5-{ [ (5-{ [ (5-{ [ (2-{ [amno (imno)methyl] am no}ethyl) am no]
carbonyl - 1- net hyl - 1H pyrrol - 3-yl) am no] carbonyl -15

met hyl - 1Hayg2Q1473- Y1 ) ami no] car bonyl ) - 1- met hyl - 1H pyrr ol - CT/EP01/13050
yl)-4-[(2-bronoacryl oyl )am no] - 1- net hyl -,1H pyrrol e- 2car boxam de (i nter nal
code PNU 166196); and N- (5-{ [ (5-{ [ (5-{ [ (2-{

[ am no(i m no) net hyl ] am no} et hyl)

am no] car bonyl } - 1- et hyl - 1H pyrrol - 3-yl ) am no] car bonyl }-1~. 0

met hyl - 1H pyhaoha eyt ) @ad Iw] cadumptablle netgalltslH p¥orol - 3nstance  as

yl)-4-[(2-chl oroacryl oyl ) am no] - 1- met hyl - 14 pyrrol e- 2car boxanm de. These
derivati ve&%‘ﬁ)%oé?L%ﬁJr%% %%:T}cﬁdi?'@et o a chemcal i5 process conpri sing,

vessenti al | yy- tdef gondepsat | p(ﬁﬁp%ﬁim(ﬂﬁﬁ@ﬂﬁb@;ﬂmﬁd}éﬁﬁiﬂﬁt ed

carboxylic acid derivative w a poly-pyrrol eamdo franework bearing the

desired ni tanieel convennt hol anefigl gibupy rek - 3 rist barine heagbemry H} nb- gr oup.

26 This | it : it o o di
fo a rafher T80T Bhane srEn By stBp ol shatbiet bl ot Sl FRE S ASECS A1 N0
subst anti al{y) - sevez abr afiyd @ty Dy T eatineonsl ahe Zaghs DoxyyArole AD- pyrrol es

whi ch are obtained through reductions of the corresponding nitro
deri vat i vesSapBOFaME0S of AT e FRgh e70d¢FNG 1efeP%l  ra®@rence to the above

process { Oy DIEPAF {89 ApE Y} Py O ShAM Pl S6T heBhi Y Pami b SEchPE] udi ng
acryl oyl di stamycrt n-guani di ho derivatives see, for 1 nstance, the
af or enent i carethd ¥ SBPOAFRY- 1 *m&Sthy - 1#i sy reshedtyl weniaebcaubpnys} ngt y

found that the said acryloyl-distanycin-guanidjpes ¢ b vant ageousl!y
b opar ot PO B AT RS BroE et e SR AR ohe T oraneel r B89 57 3
PCT/ EPOL/ 1%@-4119@3@&1@90@&%@ A b D yhet Wyl ang- ppridyeapnd in a
limted nunber of steps. Therefore, it is a first object of the present
i nventi on acarippwewidefor preparing a distamycin derivative of formula R
HZC 1 CH3 N~~H N NJ' "'NHz H 4 wherein Ris a bromine or chlorine atom or a
pharmaceutically acceptable salt thereof; which process conprises:

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 its 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 1in 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



~0 a) reacting,

under basic conditions, 2-am noethylguanidine with a

conpound of formula ZN NN~ 1 ~ X (Il) I CH3 ON1l CH3 O wherein X is
hydr oxy owoan2auidzabl e | eaving group, so as to obtain a comeauwydi1@ioséor mul a
QZN NHH ~~ (I'1l) NN'""NHz "N ~HI O2 CH3 15 b) reducing the
nitro-derivative of fornmula (I111) to the” " correspondi ng am no-derivative
and, subsequently, reacting the resultant am no-derivative with the above
conmpound of forrmula (I1), under basic conditions, so 20 as to obtain a
conpound ofther debared\W@Hudtd 17n4 W Nridids Vand~ podN ty Neldd( in "N ~ H

CH3 O PCTIEPO

the correspoht

/130~0 c) reducing the nitro-derivative of formula (1V) to
?@3 GG vae

*and, subsequently, reacting in the

spresence of a suitable condensing 5 agent and under basic conditions the
resul tant am noderivative with a conmpound of fornula R OH (V) HZC O wherein
R is a brorfmereford] oit ngsatofirst abjegtolifaithe heresspouhaveitior nal a

*(1) and, optiona to convertin
t
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t he conpounds of fornula gl) under mld operative

H C)\”/H NH (l)
; TN M~ P,
O N H
1
cH, © 4

wherein R 1s a Dbromine or chlorine atom; or a

pharmaceutically acceptable salt thereof;

which process comprises:

10 a)
15

b)
20

reacting, under basic conditions, 2-~amino-

ethylguanidine with a compound of formula
O,N
T&\H/H
N
N @
[
CH, © \ZT—ﬁk\ﬂ/x
|
cH, ©

wherein X i1s hydroxy or a suitable leaving group, so

as to obtain a compound of formula

O,N NH (
10}
7\ K A,
N H
' |
CH, © 2

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

as to obtain a compound of formula




z5 conditions, in high yields and purity. In addition, it enables the
preparation of the aforenenti oned conpounds w thout the need of carrying
out severglo @iugpR® and/ or isolating many internediates whi GoTocreididsead to
undesired by-products. 20 Preferably, thg process of the invention is
directed to the preparation of the conmpound of forrmula (I) wherein Ris a
brom ne atom that is the conpound fornerly indicated as PNU 166196. In
this respect, it is clear to the man skilled 25 in the art that within the
neral fornul I n h r r i bili f
general fornmula (1) conpgﬁéd thus pre ed, émg possi b ty for the R

group of being bromne o dependiupon th§¥fonpound of WO
St ||>g%LNHPCT/ 01/ 13050 Accordi ng

02/.t.tl.t7 5 formula (V) be
to the process object of the t he action of step a) is carried
optionally in the formof a

out between 2-am no s ethyl guani di pe,
pharmaceutically acceptabl e IGH; prefefdbly as 2-ani noet hyl guani di ne

*di hydrochl oride, and a slight excess, for instance from1l to 2 equival ents,
of the conpdund wHdywinal hhel mitrorgepwivRitd vieheofc ohpotiatia VY ortul Bhe | 1)
the X group repr y Q .a SW . eavi grou or

i nst ance, broniﬁ%%gg%%§g%%g%§2,%TE?F}?%%ﬁg%gﬁﬁékoxégdZ,4&9#?%%@ﬁ%@%1 vy,
succi ni m do- N- oxyeadt imd dazol ¥he Ppeéesabéy,off he Xsghioables corbieaid xeg or
chlorine atom i5 The reactiqgn is performed under basic caonditions with
from1 Bo 4 equidSRnt3Ndf UBACEr §EFLE SPTMGLERS ChFadeediprds, afiRro-
instance, sodi urgor,pot AsSi PR HYAroxhdsunsas PO L bi carbonate, or with
an organi c am ne such as triethylamne, ethyldiisopropylam ne, piperidine
and the 20 like. Sodium carbonate orRbicarbonate are preferably used. The
reaction occurs in the presence of é suikﬁple sghvent such as, for

i nstance, di oxane, tetrahydrofun%p, thyl sul T o0xi de, di nethyl formam de,
wat er and adm xtures 2s thereof .” Accoflding to a preferred enbodi nent of
the process, step a) is preferably carPied out in the presence of dioxane,
_ tetrahydrofuran, water _or,adm xtures thereofh The reaction tenperature
may vary from abBi= ot & abduf 30FFBAnSf oF T e G iing™ 9 F%% grb%ut 1
to about 24 hourshtdhe ERkerd@ebhail NbEr Eoa@eundI pf aher, mubpt {ddd)1ypy be
i sol ated, either as such or in the formof a pharmaceutically acceptable
salt, fl8r instarReRrting db/ inte-7 @haemREsHArsdLy RRFRIFES *25al t,
or may be further, processed, w thout being isolated, under reductive
conditions as per step b) of the process.' 5 The reduction of the conpound
of formula (I11), as per step b) of the process, is carried out according

Il -kn h for.r, ing nitro-derivativ .amn i i )
to we O‘f‘%e m%)tro%desss Oobj%g: ¢ o tkt1eO pdreesena}:t 1%%‘etn 1%?11 ggfg‘lﬂ\slatéc\)/es

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 wupon the compound of



Typi cal reductive conditions include the use of 10 conventional reducing
agents such as, for instance, sodi um hypophosphite, hydrazine, sulfides,
pol ysul f i ¢g@so2angsst he i ke, or catal ytic hydrogenation. Ace@ire/130E0a
preferred enbodi nent of the invention, the compound of formula (I1I11) is
hydr ogenat ed under 15 het erogeneous catalytic conditions in the presence of
pl ati num or palladium catal ysts, for instance pall adi um on charcoal (Pd/C)
. The hydrogenation reaction is preferably carried out in the presence of a
sui t abl e sofeemulaf §V) i heinacesedokanstepoct et r ahydr of ur an,

di met hyl sul f oxi de, di nmet hyl f ormam de, water and adm xtures thereof, at
tenperatures varying fromabout 0C to about 50C, for a tinme of about 1 to
.about 24 honeSoadthdy Pl ngrbeessabebfedtt m@baHe 19nkahtfidnhar the105
Pa) of hydrogen pressure. 25 The am no-derivative thus obtained is further
reacted, wi¥haatieri ngfi setaPedd) wi if t ARTESABOURAHC Of PEBYABNA 2tANiNThe
-reaction oc n abov t condjitio as tep g of . the
process% thggﬁfég%%ﬁégéﬁgh théﬁﬁ%ggg%%ggof gg%aseegﬁd ogﬁgéiuitggie a
solvent. ' BRarsadentkbedylyndiccatmathblide seiter nick & xalsl r @sc oRpamhdo of

formula (I be |solated, ejther as such or in the formof a

phar maceut i\%'éﬂ?i]/g‘é%ﬁé t2sl éhg’é’idrr,ooﬁgplﬁﬁiq'anéﬁda? SiFglG/ SXEEPS for

PCT/ EPO1/ 13030: hydsochtgri de sl tp ObqiByabents! thef RiRCEESRBounkt hout
being isolated, in step c) of the process. In step ¢), the reduction of the

conpound of fépmuld a({TV) is carried out according to well-known methods for
reducing s pitro-derivatives to apipo-derivative above reported

pref or ath v, M HBEP oSht T Eupetad? S PSR nalr  abnr v SPRUE . ERRRrFlRe
condi ti ons hpdibey pbesangaiebbpal NadvimOrgiddd i Subh cad al St sinatages, forth

above. The resultant am no-derivative is then reacted, w thout 10 being
i sol ated, WFAMANRonpoun8lsPTiBENUl a (%) 2aechbFdFRgOrePReABYt i onal 2ntt hods

for the acyhahiop,0hoRTLPO GSELYALAYES-NLBPabL! Sl kaolpe. reaction is

performed in the presence of a solvent suc ) I nstance, di oxane,
t et r ahydr of Brafieralslyat ehe Hi gethyl $al & okirdeindi ot byl boninmanademor

of an 1¥or GEEC CBREbHJRnte BAG CHIER dEqiobaniet daeit SR Dre poraSs: uim

hydr oxi de, gatbopatgudvabhesbenais, oPHamh &hodninbggahec aph8e sueh as, for
instance, triethylam ne, 20 ethyldiisopropylam ne, piperidine and the |ike.
Preferred cbpteddshignagentsodiiid $pr PPRgBEALE, MNdvaxices| orrsbanatieodri m de

(DCC) or (N.x i | am pnopr o - N- et hyl Lim ydr ori
(EDC) . 2s éggggg%?%h teﬁ%era %#% na%ﬁvar§§§$§%¢abo%§19%0C:%%g%bou€5500
and for a ttheevihyYaminé| onetdbaidi dsdprad@limde howiberAslifey mTandy the

i ndi cat ed, Lge preparation of the conmpound of fornula (I) wherein Ris a

br onmi ne*%t o %@NU 166196), as per step c) is carried out with a conpound of

formul a (V)gs3@iwhesiPoimte 8rbhOfAPECRLOE aAECRFEFBBab Dy 2upEES erred
enbodi mrent of the invention, the whole process tan be carried out in the
presence of The rggcg2pn~perurs 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



8 PCT/ EPOL/ 13050 uni que reaction solvent, for instance di oxane,
tetrahydrofuran, water or adm xtures thereof. ' As such, it is clear that
by carryiwe nuiid¢he whol e process in the sane reacti on solpcavEpoiNIseINeS
and, hence, large s amounts of solvent to be recovered, are dramatically
reduced. According to a particularly preferred enbodi nent of the invention,
all the reaction steps froma) to c) can be Zo carried out in one pot

wi t hout the need of isolating any internediate. In this respect, each of

t he reacti dnsineftilvediden stéps fawmay te cijuarkepepfrocssdeds f‘oiﬂ:lmsi; by

first reacting a conpound of f.ormul am no-eth ua e
i hydr oohl G sERERE 800 PRARE o KGN STONG T (771 Pty it ng
-the conmpoungk afhd ¥4l | 1) to the corresponding am no-derivative and by

subsequently reacting it with, again, the conmpound of formul a (I'l) so as to
obtain the conmpound of forml a (1V) and, finally, by 20 reducing it to the

.am no-deri t h npa

(VM. G genvﬁ% (%{\;bcej:lbélrf Oefacg Qg:ér&kear (%a éjtehfe&n[%@éskﬁ];ﬂd |éng1td%‘%‘t aér‘?éﬁat
whenever dési refl, thac@xo@mat, lieastasoied ofitt hecordahgr erente bhdthown
reacti ons can be_ al ter natively acconpli shed by separating any inteyrnediate
conpound. SEHRAS anyLe¥ thﬁeéFSFB‘ﬁrent Poh&d- %ﬁﬁﬂﬁﬁ&l‘r@?s’of 9 pryBE’R- f or
preparing ts-qmuds of fornmula (1 ) are within the scope of the
present invention. 30 Finally, the conversion of the distanycin derivative
of formul a"-l(yl‘gideﬁto a:qmartrmmimdiﬁmpt abelwdd t drhe on w$e otder
side, the conver si allt thgreg m;tlo t he f\é\l]? 012/sta 47 9 ai

PCT/ EPM/ 1%6’% aghp%% I?%y P cAr i 88 8ar accordt ngq 5 et TR ABwN

t echni ques.hy dismmﬁma:e)f hb@.ﬁ:@’.&@.ﬁétlC@llfl@@@ﬁpt;ﬁﬂy%d&iﬂdﬁs)f ahBe the
conpounds of formula (1) are the acid addition salts with s

phar maceut ilcdidy e CHRABIE QAT IRIMEO f or i nstance, hydrochl oric,

hydr obr o Gy ld g CeoNb! rbe SOl Cotldd fheldl 082 CLLE, SREARLONLS,

succi ni c, onic, citric, “tartaric, anesul foni c, p-toluensu fonlc acid
and t he I i keamgoourithe GIﬁTpOLﬁtﬂfrﬂﬂei hyI GBIﬁ)nogLrasnl dlh},ejrdgnsnatrad anaendsr

di hydrochl gride salt, is a knawn conpound, which can b repared accordi ng
Lo knodh niFHRRSORREOs o AT, Lt HIES ottt RSB 6T

2559- 2564 ({130 nhund o hga tPaRoWdcat all 9EaH], a £6k! )inlst sf@WH 0N LAuweogasi |y
prepared according to known nethods; for a reference to the preparation of

t he corrpourﬂilaéﬁcq rﬁﬁCh/C()ll) wherein X |s . hydroxy see, as an exanple, US
ol 22T e SR YA e WSS U B Ay 70
t he i nvent |p1msedﬂc@vsdfo per fsulifrableet solvanbseqﬂ@ﬁt iestcdhoas dioxemeg a
I|n1ted nu@%%&a Yy £§¥§£§§iderhxggkﬁgisulfox1de dimethylformamide,
water and admixtures thereof, at temperatures varying £rom
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



25 The conpound of formula (I1), in fact, is very conveniently used in two
different reactions of the process: first, as a starting material wth
2- am noetwploggdanb di ne di hydrochl oride, in step a), and subpgggrenidogo as a
reactive internediate in step b). 30 The i nternedi ate conpound of formula
(I1'V) is novel and, hence, represents a further object of this invention. As
formerly indicated, the conpounds of formula (1) are WO 02/ -~~1-t7
PCT/ EPO1/ 130~0 10 5 to 15 20 25 30 useful in therapy as antitunor agents.
For a generatdredldreancie t salhe ant i hayobeacfuwther oprokessedpountishait
formula (1) see the aforenmenti ged %//;O 9#8/ 4524. According to a practical
enbodi ment 1 Ahe SHRERL I tHER iverith 'Y P EPari ng the conpound of
formula (1)whershncR, i $he Breidiei it obff (Phb) $6Rp8Ehd @fPrifedulanount) of
2am no- et hyl guani di ne di hydrochl oride is reacted, in a solvent system
pr ef er abl y ioorpusian aitox@rrording diy dreof krkppwidierhers sfpx xfetesinger eof
.and in the prese Qf_.a for.ins { hor i S
sodi um t(?ar brglnta Oe—n%efrjb\lﬁactalr\fb)ega Oe,é{f}\ﬂﬂ %ea%ﬁg%%l’éa%‘oun rg%?€$2§%% y a&i'sl i ght
excess, of mheraemiogndtdk fosautfohl li)s . cdheiedachitonunsdesarcateslwidc under
m | d operative conditjons and . the resultant nitro-deri vgt ip\éfa} of formul a

c

(111) is firgdroganagomnt eanghiiéPnfet’dt obRe IS SERCR v AGCEUEhsOT i n

the presence of; I@ﬂj{' HhC cggé,f@ﬂgjs%%?gyently reacted with a
proper anount, lprggéera a slight excess, of the conpound of formula (11),
under basi cll®ndiesiudnsntThemissuBeanvatowpouisl dfhefror mehateldy) withdeh

hydr ogenat ed as above tgecicri bed to the co%reép ndi a ')no-deri ative which
is furtfer T¥HE fCTH e Wil ehcT HOH DR Hd™sF® a' Condendt A dgeht ,

for instance Bt Widl a- hiormags y| i goBci deigd f osaplac {3 . Jhe desined
conmpound of formula (1) thus obtained is then isolated in high yields and
purity, acclERYRE¥EG2onventional nethods. Wth the aimof illustrating the

Canpl es. arc o i 1o 1RE LAge N & pdlothad A phO bl SRl e
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 oxr 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.
Ags 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



Exanple 1 ' Preparation of tert-butyl-N(2-am noethyl)carbanmate

Et hyl endiam ne (7 noles) was | oaded into a reaction flask s containing

di oxane (woh2l)147Di -tert-butyl-Bicarbonate (1.0 nole) in dcaae1302r0 nl)
was subsequently added. The reaction mx{ure was stirred at room
tenperature for 1 day and the solvent was then renoved under vacuum Water
(1.8 1) was added to the crude and the m xture was so extracted with

di chl oronet hane. The organic solvent was distilled off fromthe organic
phase thus ynisfud ng tkeectiitne cospbuedt ( 145 fpr 90%insthdye Exatipxeare 15

P ti f 2-am noet hyl - i di i hydrochl arid
Tert bty HE(ETBATIGH ) S e 2R hesfethy | | sour ea
-hydr ogenosylphatce (08 1P| &pdanchdt I8 YA ey (Gutd tid asloNersrdaased

into a reaction flask containing a methanol :water=1:1 mxture (3 1). 20 The
reaction miitukbewssang | Feagtapny cavd (tper ¥php@eporathe B8PCand kawge

-sol vent _was_th enpved der. v u T S eat i t-hanol
(2 1 aRd gaaméoeugllr}sg hyo roc oYel%t agt?% E%PT 5%&%‘%&%f ocllrfeﬂf h(%‘{:jarn)égéalncfielﬂ;l

subsequent Ipedudddered and dried, thus yielding the title 2s conmpound (55 g;
74% vyi el ds). Exanple 3 Preparation of N nethyl-4-am nopyrrol e-2-carboxylic

acid N-nethyl-4-nitropyrrol e-2-carboxylic acid (0.58 noles), so

hydrochl orig acigh %ﬁSOarﬂ 2 @R 3LG A Sp 82 £ ¥BEE aQdRshd nehtdi g¥angyat er =

2:1 mxture (1.2 e m'>§%ure was hydrogenated into a 2 1 hydrogenation
react or at imomttiemper afldr ecieor réakodps. stepsafabystamaso Al 62h. el . |7
12 PCT/ EPO1/ 13050, filtered off, tge solve t oncenté\;t gd .unger .vacuum and
the redl t &MESRDeRSF oS i PPEr 83 EROUTHERS (VR8T dri=ea AVt & di HY t he
title conpouieb AR EcP2% yield) as a white powder. 5 Exanple 4 Preparation
of N-met hyl -4-nitropyrrol e-2-carboxyxlic acid chloride Thionyl chloride
(3.16 ol eshn waBipoakaregdit o garBa@f okhgo repgsiceentdehingd in steps

N-methyl - 4-Albg apy a9l & 2 L8 POyl dChd £d1 TfudP55) 1064 AdERE A -2 1) -
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



The reaction m xture was stirred for 3 hours at 100C, cool ed and
subsequent|ly concentrated under vacuum The resulting suspension was

treat ed wnlgoépmeiohexane for 2 i5 hours at room tenperat urgT/EdenAsdsol t er ed
and dried yielding the title compound (200 g; 96%yield). Exanple 5
Preparation of N-methyl-4-[(N -methyl-4-vitro-pyrrolyl-220

yl ) car bonyl am no~pyrrol e- 2-car boxylic acid

N- net hyl - 4- am nopyrrol e- 2-carboxyxlic acid (0.56 noles), prepared as

descri bed ifrexaophpo8ndandtayodieunsdrrcicad omat eat2omdliey) twerveelloakieownnt o a
reaction flask containing a dioxane:water=1:1 adm xture (300 m). 25 A

sol ution of *SEMEAITE4- ni tropyrrol e-2-carboxylic acid chloride (0.62

‘mol es), prepaifoh &8 dsscr LhgdnhBeBXaBRN 8y4, akbBePirarare (3DQdM Jomaschden
added therein. The reaction m xture was stirred for 1 hour at room

t enper at ur egonpreuna@dt ef Fogoude) (as atkliethe sacAdsaldgtiitaror2salfts with
-hydr ochl ori ¢ acid vvag.thﬁ adg:e% up go pH Sdand tga organd ¢ sol ution was
concent rat UERTEVatTtm Ln -8 8}? e Wes %oﬁfﬂc et emSVed Fhe1Ce
suspensi on N@srddhlered, yi elyilimgpridied, t| eugempauw)d n¥VOr2/ ~~lafedBc( 147
g, 900 yield), PCT/EPO1/13050 Exanple 6 Preparation of _ o

N- et hyl - 4-5 N LyRHPRFeuiGi t r BYREPBLY) - 2PLFEARBSny| &A1 )r r of kL i@ar boxy
lic acid c i de. : - :

N et hy - 4 TEN ot hy PSS PRSI SarRL P LG yid and the
pyrrol e-2- catlboxylic acid (0.45 noles), prepared as described in exanple 5,
dimethyl formam de (3 m) and thionyl chloride (2.3 noles) were | oaded into
a reacti®on flask containing di chloronethane (2.5 1). to The resultant
suspensi on #as skbipednbor £ 1S At dRfddidich d enpesat urigistheR cogled at
roomtenperature and filtered. The crude was treated with hexane {1 1),
then filterddhydicperledige elsdiltg the ta t kaovonpoonpoynds3 whidgovsghellg. 15
Exanple 7 Preparation of _ .. . .

N et hyl - 4 HTE TR by R o- 55 PRI 257 FRSB6nyA%H ndPyrHaT % ar boxy
lic acid chdaitetehiad hydmtam ¢t tricory dr@cid Jor i 59 20564 (1990) .

N-nmet hyl -4-[ (N -nmet hyl -4-vitro-pyrrol yl -2-yl)carbonyl am noj )

pyrr ol &52- Ch®ogPIPeURe PEhferrdda olbE7 A8l 80 8FareRf abederqFibed in
exanpl e G,ﬁ/pecp i i@y [ i fhask FONt A NI FOxane. ( ).
Then, a soluti oénlc%?%g?%%%oe hﬁ%ﬁ% dr%l ne dﬁ&/d?%%h%gjiﬁ?fde z5 (O&gg:?ﬁg

mol es), prapeptraEsicesofi bée | corap@upd eof, fanunsledi (b1 bi whebenat & (Ds 17 -

nol es) in ter (100 m)_were added th in.. The spension was stirred for
2 hours at Vﬁ%cg?ﬁ’g%rﬁ)%'?’atﬁe?nfﬁ%? ?'oﬁg%\llp’o%‘lﬁy%?%thl oric acid (60 m) and
Pd/ C (3 g) B WaikbSuls estefd iy pddeg). , The 18 Xtiihien Wabs t ) edohysk®perey ed

into a 2 1 hydrogenation reactor at roomtenperature for 3 hours and then
filtered. ™HEY ¢ FRRYRA i on was then added to a suspension of N

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
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nmet hyl -4-[ (N -nmet hyl -4-nitro-pyrrolyl-2-yl)carbonyl am no]

pyrrol e- 2wearheky! i ¢ acid chloride (0.057 noles) in di oxaneT/EreL/ 2850 ) .

Sodi um bi carbonate (0.17 nol es) was thenjadded and the suspension was
stirred at roomtenperature for 4 5 hours. The m xture was then
concentrated under vacuumuntil a suspension was obtai ned and the resulting
suspensi on was cooled at roomtenperature and filtered. The wet crude was
treated w tuseisl oire, tliﬂ!lramre@is airrd'-wliw ~agentis y| elding the title

conpound ( 850 |eI 0,

2-[ 1- met hy&ozfg[i ef%; 4 ]fe_L g C%IIHE a%‘lrﬁ%f)yﬁ:gllv%ycarﬁooxam do) p
yrrol e- 2- cadi@pamds] b5 formula see the aforementioned WO
pyrrol e- 2- car boxam do] pyrrol e- 2-car boxam do] et hyl guani di ne hydrochl ori de
The conpourfB/di4®¥npl e 7 (0.067 noles) , dioxane (550 m) , water (450
.m), a golution 2N of hydrochloric acid (220 nl) and Pd/C (13 g) were

| oaded into a hydrogenation reactor. 20 The suspensi on was hydrogenated at
room t enpermtasding S8ohaumrxadthiemlt hemdd e waﬁ ikt qnenbesﬁhe:f ekt ant

solution was treated with acetone (1300 d_overni ght, at. 4C and
PPl tor od. | B SRR BT 7 SRRt ol SRR ERS oF ¢ F O Eohp ot Yho st os
90a yi el d. Exagple @romfﬁ@p@ﬁ:%h' oS %GiEST [ a( %ro ex 5amo{_1n€2 -of [#m no
(i m no) nethyl ] am no~et hyl ) am no] car bonyl - -1H-pyrrol-3-yl) ' ao

ami no] car Forano lem}gfmalllrde r oqilBY@r?Cthﬁéiiecarllson;nealcted in a

met hyl - 1H p rroI 3-yl)- bro am n 1Hp 2 carb
oxam deljohy()%l r(l)trl de S%%%‘nal cr%%éf%lk%xii%m% OF%II%I}%JZLM %57&2
PCT/ EPO1/ lai@tﬂral}liymmm:yém £ aeitér( 70b6 atimiles)reEDENEFebf nad ed), sldi um

bi carbonate {14.3 nmol es). and di.oxane (60 mM) were | oaded into a reactl on
flask. The RIGHPRGRI oF @xBAfPe 8Or2 IRRSPESE A HMIatie Rase such as

di oxane: wat&lq Qi (B0H8na e’ Bt fgxﬁfcgﬂﬂsﬂatghe WtR UL Pespel rér%luﬁ@r 1

hour at roomtenperature and a s tion N of hydrochl 6ric acid was then
added up t pypferdhliThe selight wascadmen odnceher at@painder O\facfmmmulale
15 (IT).
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
20 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
25 which is further reacted, in the presence of a base and of
a condensing agent, for instance EDC, with o-bromocacrylic
acid of formula (V).
The desired compound of formula (I) thus obtained is then
isolated in high vyields and ©purity, according to

30 conventional methods.

With the aim of illustrating the present invention, without

posing any limitation to it, the following examples are now



10 suspension was filtered and the resultant crude was dried yielding the

title conpound (1.3 g; 850 yield; HPLC Area > 98 0) . WO 02/.1~I1~17 16
CLAI M5 PCWdERW#30i 0 1. A process for preparing a di stamygdPeslafkysgti ve of
formula ' RH~NNHHZC I ~NNN2 U QwN-~HOCHB O5 wherein Ris a

brom ne or chlorine atom or a pharmaceutically acceptable salt thereof;

whi ch process conprises: a) reacting, under basic conditions, 2-am noio

et hyl guani dine with a conmpound of formula 02N HNN{U I ~XCH3 / ~II(ON
| CH3 O wheggivanX i s hydroxy or a suitable |l eaving group, so as to obtain a
conpound of formula OzZN NHH (I11) I_~NN-NHz "N ~ HI O2 CH3 15 b)
reduci ng the nitro-derivative of forﬁﬁ?@PEFl ) to the correspondi ng

am no- deri vabby8rattonsybsegyenbliyyltRaCh - B@inobhByl pelkbaihte

am no-derivatTve Wi th the above conpound of fornula (IT), under basic

condi ti ons, Esbyhsndbanbrai f 7a meagsouripof 1pagadl dnton@ oppagpiay fyask

5 containing dioxane (2.7 1l). Di-tert-butyl-dicarbonate (1.0

mole) in dioxane (270 ml) was subsequently added.

The reaction mixture was stirred at room temperature for 1

day and the solvent was then removed under vacuum.

Water (1.8 1) was added to the crude and the mixture was
10 extracted with dichloromethane. The organic solvent 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), 0-
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 for
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



QZNNH~IVI ~NN "NH2 () "N ~ HCH3 O PCT/ EPOL/ 13U50 c) reducing the
nitro-derivative of formula (1V) to the corresponding am no-derivative and,
subsequenyyigypsifacting in the presence of a suitabl e condepgigigaant and
under 5 basic conditions the resultant 321 no-derivative with a conmpound of
formula R OH (V) HZC O wherein Ris a bromne or chlorine atom so as to
obtain the conpound of fornula (I) and, optionally, converting it 10 into a
pharmaceutically acceptable salt thereof. 2. A process according to claim1
for the preparttrash @ff t Hehe osplowemt oforfarmunatdd Jynder avahamrecelttileal |y
acceptabl e salt_  thereof, wherein bro ne atom 15 3. A process

accor di ng ' HHidRY W@%%éﬁsffﬁﬁ 0 c) are carried out in one pot
-wi thout thermeedr@ie | 394 8- Dg3aPy e 8aaG ORel RlienBRUHRRUND (B4 Ay Preoess
according to claim1l wherein, in step a), 2am no-ethylguanidine’s in the
form of ityidldidraszt orhides @ovdes: . A process according to claim1 wherein,
W thin the 25 conpound of fornmula (11) of step a), X is hydroxy or a group
sel ected from bronine, chlorine, 2,4,5trichl or ophenoxy, 2, 4-dinitrophenoxy,
succi ni m do- N- oxy or WO 02/ ~~1~7 Igkdnmpxe@zpl yl . PCT/EPO 1/13050 6. A
process according to claim5 wherein X |s a brom ne_or chI ori ne atom 5 7.
A process ﬂg&aﬁmqm Q5 Nraehhxi of RO p b '
are carrie du the presence of sui tabl e redu0| ng agents i ncl udi ng
sodi um hypc%m e, hydrazine, sulfides, polysulfides or as catalytic 10
hydr ogenat iTrigrgdct cbhsride A3pm§cescsl@$)cowd'sngda@ied aimtd wherexiat idre

reductive s e b .are_carr qut s cat al hydr o ation

eacti dfls At prBtahbi s MR 4 SR R ET HPArOaEIaE: GiFid

catal ysts. Q.. ¥ MOGESS BEaBdidKk to o aiym 1 wherein, in step c), the
reaction between the resul tant am no derivative and the compound of fornmula

(V) is carrih®l sgactapophanigtiagedcaasf gtirred 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 vyl)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 sui tabl e condensi ng agent selected fromthe group consisting of

N, N - di cycl ohexyl carbodii m de (DCC) or

(N (3-di ngigruglsaiyynopr opyl ) - N- et hyl car bodi i m de) hydrochl orpcderrolE%eko - 25

10. A process according to claim1l wherei,n any reaction perfornmed under
basic conditions is carried out in the presence of a suitable inorganic or
organi c base. 11. A process according to claim 10 wherein the base is 30
sel ected from sodi um or potassi um hydroxi de, carbonate or bicarbonate,
triethyl am 47 ex hy3 @R i soptdpyl ami ne or pi peri di ne. WO 02/ . 4~1~7

PCT/ EPUL1/ 130~0 19 12. A process acc d| NG, L o claiml1l wherein the reactions
of steps froma) to c) of the proces each i ndependently, carried out
in the presprgsaritorsuidabl®- m@aejrloa-smvaﬂétnﬁieﬂﬁﬂtiéoﬁyfh&mwp
consisting of s di oxane tet rahydr o'r uran, di net hyl sul T oxI de,

di et hyl f or¥ieh§2ieCORAt HRI1RH | PYTFF O} FRoEREiC aamdﬁchﬂc%b@% according to
claim1l r he r tl f

Cetr ahydr of or BrenYE terFQQ T &‘éle% S A Y LR el
clai m 1 whepsetirolphar nesbdighl ¢ y amiept albbessal tnolds)t he peepaneds oOds
formula (1) are the acjd addition salts with 15 pharnmaceutically acceptable
aci ds i ncl URFFIRRA ockt or‘?’&amﬂﬁjﬁiro%r orﬁjf,‘“e"s@rjfﬁf??‘&am%ﬁ?rl £3 a8kl can
trifluoroacelisnyPr eRLEREGe SUCH NhG1eER Qr@'r% l%éd[ L g, 1£é‘5taardf Cﬂ%lon
met hanesul f oni c and p-tol uensul fonic acid. 20 . The conpoun ? ornmul a
(1'V) bel ow GaAsNKaRtRining NINhINromehane H(Z) 3:1—13) 4

AR e AL S A AL AL A2 LY i LS L EP L a8 E

8D~yt o] e’ [ k4 £Rlxials al eapend a6 ] endaakeal eaUbtalrestd ctdmiddfature and

aU] ca] ca] ca] ca] ca] ca] ca] caU] caU] cal] cal] cal] cal] ca] ca] ca

DFU#%) <$&. IEF U] ca] ca] ca] ca] cal] cal] ca] ca] ca] caU] ca] ca] ca] ca] ca] cal] ca]
cghca! '
S?B*U} S?(l giklﬂﬁ%lt ﬁ(?%l%% a‘%a gg] gl% gl]ae] g(]]] ca] ca ca caﬁéa%]@c@a?ca] cajc

a] ca] ca] ca]dnaﬂexh];mad]]d:a]gcaﬂlw]t:a]ha]w]m]mqm o RO N.yieiD0003262;
455666666666Z7a;

2<<<<<2‘é:R>S>zupj e_ZU] ca] ca] c™a] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ogtdwl&ag ca] ca! S>>???EAVACASAVAKANAOA~A
AAABBBBN CpCz CCCCADUDDENEEzsni d_YRzup U] c”al] ca] ca] ca] ca] ca Ul ca

U c”a] ca] cﬂmwﬂﬂﬂwwmtm-wrmlﬂ 2-

yl) carbonylamino] pyrrole-2-carboxylic acid chloride

ethylguanidine hydrochloride.

20 N-methyl-4-[(N'-methyl-4-nitro-pyrrolyl-2-yl)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-aminocethyl-gquanidine 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 hours and then filtered.

The resultant solution was then added to a suspension of N-
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Example 8

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

methyl-aminopyrrole-2-carboxamido)pyrrole-2-carboxamidol

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}-l-methyl-1H-pyrrol-3-yl)amino] carbonyl}-1-
methyl-1H-pyrrol-3-yl)-4-[(2-bromoacryloyl) aminc] ~1-methyl-
lH-pyrrole-2-carboxamide hydrochloride (internal code PNU
166196A) .
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The  compound of example 8 (2 mmoles) and a mixture of

5 dioxane:water 2:1 (30 ml) were then added.

The mixture was stirred for 1 hour at room temperature and

a solution 2 N of hydrochloric acid was then added up to pH

4.5.

The solvent was then concentrated under vacuum, the

10 suspension was filtered and the resultant crude was dried

yielding the title compound (1.3 g; 85% yield; HPLC Area >
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wherein R is a bromine or chlorine atom; or a
pharmaceutically acceptable salt thereof;

which process comprises:

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

10 ethylguanidine with a compound of formula
2
7\ H
§ m

N

|
\
cH, ©

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

obtain a compound of formula

N 1 (M)
T\ K A,
N H
C'2H3 © 2

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

compound of formula
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in the presence of a suitable condensing agent and under
5 basic conditions the resultant amino-derivative with a

compound of formula

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 ¢) 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 c¢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
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suitable reducing agents including sodium hypophosphite,
hydrazine, 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 xreaction
performed under basic conditions is carried out in the

presence of a suitable inorganic or organic base.

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

piperidine.



10 10 10! Y3' 10%& ()-! \VY3' 109%& ()-!IyF. #10%& () -

ocHdd7eef f WUBM7O! | S&910%T&' () -! @#10%&' () - ! Dy#10%&' () -

| S3Yy#10%R (2)a315#10%CC& () - ! #10UCC&' () - f f f f wWUBMZ0! ! S&I10%s/po1A@ke10%&' ()
- IDy#10%&' ()- ! | <O0sl (&10% & ()-g! sl (&ég%qq&' ()-9!3sl (&L0%& ()-g Normal "
"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agraph Font 7& _ _ '

. ' v- 397EK} GRAY[ @ chiPaps s v REFoDNISSETIXE M KL MWhezeia, 1hp $rezxqt igss6: <=@
BnCDEHH#KNOLR{ T XY

Z[ ] ~aoct f POHST [\ FF%ap&det dif | kKFhmoRhr sFESwIFPESETI S New 20
‘RomanAri al Gaidiémendievy hy RoekrEntay \MtdDosurBet presence of a suitable

" #$9&' ()*+,-./0123456789: ; o

<=>? @\BCDEFEG# I NNOPRSPONWKFZL eFE edabE et gHil}k| FxopEr sEabak§Eipg~ of

5 dioxane, tetrahydrofuran, dimethylsul foxide,

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 (1) are the acid addition salts with
15 pharmaceutically acceptable acids including hydrochloric,
hydrobromic, sulfuric, nitric, acetic, trifluorocacetic,
propionic, succinic, malonic, citrie, tartaric,

methanesulfonic and p-toluensulfonic acid.

20 15. The compound of formula (IV) below
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