NEW DI HYDRO NDOLONE COVPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND
PHARMACEUTI CAL COVPCOSI TI ONS CONTAI NI NG, THEM The present invention
-rel ates to new di hydroi ndol one corrpourio‘s, to a process for their
~ prepar at i NEVADIHYIDR IO DEN E WGMRE0 UNIS)ARR QG ESESF QR MHEIRPREP ARVETION TIND
conmpounds of the pré%ﬂmmwAGﬁuﬁ@AbﬁOMP@Sﬁ@QN&ﬁdwﬁavﬁNGémﬁwvaIuable

phar macologi cal characteristics in th |.d of oncol 29 The de ngs,
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ant i t unoyE, A SndfolpRainl&-cadidhl @aBmg@gimrﬁldagtamﬂg gRAENts that are
S|nultaneously nore active and better tolerated. One of the major
probl ens in oncology conmes Fromthe ability of cancerous cells to
m grate ooﬂmr i frmn dmary tumour for med
is a phyt ?0616? R e§r§ S‘?“&é’fv 0? §rCNUEia h]a oF Ve r}‘gﬁlkecp ﬁnﬂ% l 1 Cal
developnﬂ@hwamﬁﬁ&h@iﬁaﬁaaeﬂamgﬁogi tissue honeosta5|s M gration
causes substantial norphol ogi cal changes to cone about and invol ves
repression of intracellular signalling pathways. Deregulation of cel
nlg ati t Yde I
ot ne prhst St gf AKNKE b R (R D AR e B BL FER ikl
2000 Celgents 190h tha ait))af diaihingsmadicameiitnghyt @spamubhdepuslippooteamtive and
be able to co roI this process, which inevitably leads to
generalﬂ§@HrE’ ~and certain death of the patient. Besides being

new, thepgospay m@oﬁtmo@ﬁls@ﬁ BRENGgy OERLAAR tﬁ@y@hwf%h&r&gs defls ¥d fni@ate
activity in inhibiting the mgratiion of cancerous cells and

ac cor di riglogher smfrmﬁu@m pha)@mslsn tomOuIT! f‘vemcorﬁgﬂihmgamn tSMaohosommal prOCGSS that
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t unour s.causes Zsubsfﬁﬂﬁalpﬁlﬁﬁrﬁhﬁlogﬁme Bhdn@Bs el adms 4mue Hd pﬁﬁbﬁileb Yrep@ssion of
conpounds of fornula (I): wherein: mrepresents 1 or 2, 5 n

represeﬁﬂ%mﬁuéhf@gnﬁhﬁgéﬁmé@§ﬁts a pyrrolyl group which is

unsubst i |_ an SHOST Q}%}E&% Wi 1§, (?n\él% d‘ﬁ%{(asgér dﬁt@gﬁé}?%d more especially

(CI-CB)a groups, epresents group
?t Rl and ti&yrovdss ofi therferrh it rsaimectantasds {Harabat D. eadh 206predke rif)O 27-70).

Lhes i ¢ bt B arrgig et B B Bokeloer e Liie Tipsap et inevitibly

leads to generalised cancer and certain death of the patient.

Besides being new, the compounds of the present invention have surprising in vitro activity
in inhibiting the migration of cancerous cells and, accordingly, tumour progression.
The compounds of the present invention accordingly have properties which make them

20 especially useful for the treatment of cancers and, especially, metastatic solid tumours.



R5 and R4, together with the atons carrying them forma heterocyclic
group, R5 represents a hydrogen atomor a linear or branched

. (A -Co6)al kyl group, 15 R6 represents a hydrogen atom or a hal ogen
atom it being understood that: a "hq&grocyclic group" means a nono-
or bi-cyclic group which may contain from5 to 8 apices, which may
contain fromone to three hetero atons sel ected from nitrogen, oxygen
and sul phb Presgig NSz TekesdBore SFRECHRY te comppendsnd derue 8 20bonds,

it being possible for the heterocyclic group so defined to be
unsubstituted or substituted by one or nore groups selected from

| i near or branched (Cl-Kg)alkyl, - 3 - qugq%gor bﬁgnched

(Ct-C6)al kenyl, oxo, hyhroxy. | i near or brant £€1-6) al koxy, aryl,
aryl al kyl and aryl al ken¥h, 7$%aryl" ans a pheﬁ@l group which is
unsubstituted or substitut'ed by one drs\nore groyps selected from

hal ogen atons and |inear or branched (Ch—@®6}al&ml) groups, - the
notation >c means that theCHQuble bond/is of configuration Z or E, 5
to their optical and geonetr e and also to addition salts
thereof with a pharnaceuti cal | bte-aci d or base. Anpong the
pharmaceutical |y acceptabl e acyQ may be nentiofgd, w thout
inplying any limtation, hydrgcht’oric acid, hydrohromc acid,
sul phuric acid, phosphonic acid, acetic LO acid, tritluoroacetic
acid, lactic acid, pyruvic acid, malonic acid, succinic acid,
glutaric acid, fumaric acid, tartaric acid, maleic acid, citric acid,
ascor bi cVB¥F®: oxalic acid, methanesul phonic acid, canphoric acid
etc.. Anong the pharmaceutically acceptabl e bases there nay be
mentioned, without inplying any limtation, sodium hydroxide,
pot assi um kydnazxprdentstlroret,hyl am ne, tert-butylam ne etc..
15Preference is given to the value of n and of mbeing 1. R and R2
advant ageods|YTPEFFESERE 2an al kyl group such as, for exanple, an
et hyl group o i e fitr i
o o motoc S SRRE AT e b Richi PR AL ARN RN Mled ko § B PRr
mor phol i nyl , Hymched (dj-@yhkikypeepazi nyl or met hyl pi perazi nyl group or
a bicyclic group having from6 to 8 nenbers such as, for 20exanpl e,
an oct ahydrtocy &smpeRBadyioPi) B QL8R cl op. 1. 0lhexanyl group.
preferabl y, Al and 2o nl RURENRE ok bt ffefthl," A9RNALAM SRS SR Red
form a nor phol'i Ayl “gr oup.

10 (Cy-Ce)alkyl group,

or R; and R,, together with the nitrogen atom carrying them, form a heterocyclic
group,

¢ Rj3and Ry, together with the atoms carrying them, form a heterocyclic group,

¢ Rsrepresents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

15 ¢ R represents a hydrogen atom or a halogen atom,

it being understood that:

- a "heterocyclic group" means a mono- or bi-cyclic group which may contain from 5
to 8 apices, which may contain from one to three hetero atoms selected from
nitrogen, oxygen and sulphur, and which may contain one or more unsaturated

20 bonds, it being possible for the heterocyclic group so defined to be unsubstituted or

substituted by one or more groups selected from linear or branched (C;-Cg)alkyl,



Advant ageously, R3 and R4, together with the X group and the nitrogen
atomcarrying them forma 5- or 6-nmenbered nonocyclic group such as,

. for example, a pyrrolidinonyl,
pyrrolidinedionyl,oxazolidinonyl,oxazogidinedionyl,dinethyloxazolidin
edi onyl , 0T

25th|azoI|d|nonyI t'hi azol i di nedi onyl , d|nethylthlazolldlnedloqyl i mda
zol i di nonyl , linﬁﬂld@lzbrbmdledé@n@m}ﬂﬂkenb’hl%dl hydrasmylinear or branched (C,-Ce)alkoxy,

dlhydrothladla i no 6-menbered - 4 - bicyclic group

such as, for E&aﬁgﬁé(1§%£%§$%ﬁ%§%lo[3.1.01hexanony| or

azabi cycl of 3. "aryd] hexang dpheamy | graiwhichPk enetigtiaged &r gibsdrutédbRInaRd more
R4, together with the X group and the nitrogen atom carr

t he
forming a 2, @@Wﬁ)@@leiteéﬁtom halegguptoms agq lingar gr branched (Cré/ )algyl gro{l?as
di oxo-1, 3- OvaO|IdIn 3-y 2-0xo0-1. 3-thi azol i di n- 3-
2. 00 1. 3. OxEs BPRAPR 3=y i Shiy kg G4 DBaGAEnGt B y1 or
2, 4° C|IOXO 3-azabi cycl o[ 3. 1. 0] hex-3-y1 group. R5 advant ageously
represents a hydrogen atomor a nethyl or ethyl group. X preferably
represents a. up. Preference is given to A,being an .
inoubst 1o uitBH Bytsd) Gt etuEirin e o b gt db1 pUREOR sl terest iph o
group. y&aﬁybdw@@%ﬁﬁﬁaugﬁggaggrgﬁ@ferably to conpounds of formula
(1) wherein RL and R2, together with the nitrogen atomcarrying them

forma norpholinyl group, mand n have the value 1, R5 and 126

represent, a hﬁgg@gb a tuglce%}ﬁy ?cce {6R" 83E 2 rePm %%?’%r?t on(%ii,) W}/tﬂmlgirl%ﬂ?ymg

'the exocyer n € conpounds 0

conf i guraay ilditafiod) hjdrodhidre: dsdReaibadbhic @id,cophugeaeit] pthihorEvamdnmeac

especially, the invention relates to conpounds of . formula (1) which
ar &0 3.agil, trifluoroacetic acid, lactic acid, pyruvic acid, malonic acid, succinic acid, glutaric acid,

fT Lfl E} go{m Q{g&%@ﬁy{‘%&}’é) Iaz%?{e{l%?lngadyflg?cé %F&n%kcogbfax%c%g Sogiifay diepy,

313- ( 4- matphekilphdniy ket dayiphbtie pyidrea. - 2- yI met hyl ene) - 2- oxo- 2, 3- di hydr
0-111- indol-5- ylnethylkoxazolldlne 2, 4-di one,
3-(4-nor phol i n-4-yl met hyl- 1H pyn-ol- 2-yl net hyl ene) - 5- ( 2- oxo- oxazol i di

n-3-yl - ARLAY Ihe plﬂan%ac&htaﬂ}dé&e%t%i@]bagesoﬂ'l%re may be mentioned, without implying
5- (4- hydroxy- 2- oxo-t hi azol i"d -3-(4- nDrpholln 4-yl met hy1l-

1H pyr r @ng liglitetiphydodive) hydraxide, W@umhﬁcﬂro@dgﬁgethzbmme tert-bufylamine etc..
(1R, 5S)-343- (4-nor phol i n-4-yl met hyl- 1H pyrrol - 2-yl et hyl ene) - 2- oxo- 2,
3- di hydro-1 Thindol-5-y|nethy11-3-aza-bicycIop.l.OThexane-2,4-dione,
- b5 - Prefedno®isphiedn 10t4e ydlnebhyhnd éf m being 1.

H pyrrol - 2-yl net hyl ene) - 5- ( 2- oxo-t hi azol i di n- 3-

yl met hyl ) - 1, 3-di hydr o-i ndol - 2- one,

R, and R, advantageously represent an alkyl group such as, for example, an ethyl group or,
together with the nitrogen atom carrying them, form a 5- or 6-membered monocyclic group
such as, for example, a piperidyl, morpholinyl, pyrrolidinyl, piperazinyl or
methylpiperazinyl group or a bicyclic group having from 6 to 8 members such as, for
20 example, an octahydrocyclopentapyrrolyl or azabicyclo[3.1.0]hexanyl group. Preferably, R,

and R,, together with the nitrogen atom carrying them, form a morpholinyl group.

Advantageously, R3 and Ry, together with the X group and the nitrogen atom carrying them,
form a 5- or 6-membered monocyclic group such as, for example, a pyrrolidinonyl,
pyrrolidinedionyl,  oxazolidinonyl, = oxazolidinedionyl, = dimethyloxazolidinedionyl,
25 thiazolidinonyl,  thiazolidinedionyl, = dimethylthiazolidinedionyl,  imidazolidinonyl,

imidazolidinedionyl, thiadiazinonyl or dihydrothiadiazinonyl group or a 6-membered



3- {341 - (4-norpholin-4-ylnmethyl - ‘

1H pyrrol -2-y1) - propyl i dene] - 2- oxo- 2, 3-di hydrol H-indol-5 -yl nethyl
.-thiazolidine-2.4-dione, 5 3- 3-11 -(4-norpholin-4-yl nmethyl -

1H pyrrol-2-yl)-ethylidenel-2-oxo-2, 3-di hydro- 1H i ndol -5-yl net hyl }
The optical and geonetric isomers of preferred conpounds of the

i nvention, and also addition salts thereof with a pharmaceutically
accept abbieydiei d gspubasech f opsm afori nesgnale. pat (ﬁzaglﬁﬁclpﬁv]emh%%ﬂmyl or
toThe iny I gn te

compound ABrVARFEPieRiRloiRt kibof BEBIERRL Bheh A REAAER, ol Hpbivics he X
there i ngspdn@?ehé hﬁfotgemgtomfabmymg tﬁdme, foenguand, 4ediok @1 [BuihéazOlidlin:3-¢1, 2,4-
NO2 6 wherein n and are as defined for forpula (1), 15w th mhlﬁh
there is léé?féén‘é’@é()h‘ihﬁ 3rﬂe preseresthspzolidipdal. ¢ Re(”@o%z%ﬁ@lbiﬁn‘3 y

forgula ( m}{dlr(g y- -olonf ,3- thu%%ﬁhﬁ# I—i%l 0%?@?%};%}@2& nﬁ@ﬂ)cﬂ?s R@)]ﬁéxcmis% E' ned

for for onpoun

X, R3, R4 and R6 are as defi ned herei nbefore, mhlch IS subjected to

chen1ca| cat al [ dro e ion to yield ound of formula
RPN R N U g A A i S et

herelnbefore

X preferably represents a C(O) group.

Preference is given to A being an unsubstituted pyrrolyl group and, more especially, a 1/7-
pyrrol-2,4-yl group.

10
The invention relates preferably to compounds of formula (I) wherein R; and R,, together
with the nitrogen atom carrying them, form a morpholinyl group, m and n have the value 1,

Rs and R¢ represent a hydrogen atom and A represents a 1 H-pyrrol-2,4-yl group.

The exocyclic double bond of the compounds of formula (I) is of configuration Z or E, more

15 especially of configuration Z.
Even more especially, the invention relates to compounds of formula (I) which are:

e 3-[(3-{[4-(4-morpholinylmethyl)-1 H-pyrrol-2-yl]methylene}-2-ox0-2,3-dihydro-
1 H-indol-5-ymethyl]-1,3-thiazolidine-2,4-dione,
e 3-[3-(4-morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-2-ox0-2,3-dihydro-1/-
20 indol-5-ylmethyl]-oxazolidine-2,4-dione,
e 3-(4-morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-oxo0-oxazolidin-3-yl-
methyl)-1,3-dihydro-indol-2-one,
e  5-(4-hydroxy-2-oxo-thiazolidin-3-ylmethyl)-3-(4-morpholin-4-ylmethyl-1 H-pyrrol-
2-ylmethylene)-1,3-dihydro-indol-2-one,
25 e (1R,55)-3-[3-(4-morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-2-oxo-2,3-
dihydro-1H-indol-5-ylmethyl]-3-aza-bicyclo[3.1.0]hexane-2 ,4’-di0ne,



which is subjected to the action of tBuOCl in the presence of ethyl
(et hyl sul phanyl )acetatc, followed by the successive action of
-~triethylam ne and of hydrochloric acid, to yield the conpound of
formula (MI): 3 s 10 (VlI), wherein nsX R3, R4 and R6 are as
defined herei nbefore, which is subjected to t he action of pomdered
zinc to yield gre conmpound of fornula ( rein.n

R3, R4 and°R6>- Br4-pleethdr Hilms@%% éflm%hylﬁnwh? é%%@réhl@zqhém X

condensed, i nihag Py £SEMGRIQNindY1RESHdi ne, the compound of fornula
(M11): mﬂ%relﬁ@y } r4,an2 and R3 are as defined for formila

(1), to yiel B3-{aft-€4-naxplblin-eaimethyl; 1 Hpgrrobdpdumadpeliddnel-tdxa-A,3-Mihydro-

whi ch may be di a customary separation technique,
convert ed, Plg-échqlgdylmeﬁ}yﬁ)} F}sz i‘gﬁ]iet% %H“’é’&i ts with a
phagnaceutgcaily fcg 18-261H eR r

appropri ate, é 5 %ts | ners9%d§gcord 2n@?9y§ cgg?%%91§%§§6§%a

t echni que. Th@immhwduﬂdsﬂnd}ﬂnwnmﬂaeZLQﬂkme(lll) and (M11) are
either commercially available or accessible to the person skilled in
the art by nmeans of customary chem cal reactions or chem cal

reacti onphedesiedal REd ¢ddndchee iddn@r@lolrReferred compounds of the invention, and also

addition salts thereof with a pharmaceutically acceptable acid or base, form an integral part

of the invention.

10 The invention relates also to a process for the preparation of compounds of formula (I),

which process is characterised in that there is used as starting material the compound of

formula (II):
]l3r
(C Z)n
(1),
NO,
R¢
wherein n and R are as defined for formula (1),
15 with which there is condensed, in the presence of a base, the compound of formula (III):
Il%
X

R
N (1),
H

wherein X, R3 and Ry are as defined for formula (1),
to yield the compound of formula (IV):



An advant ageous variant relates to a process for the preparation of
conpounds of 15formula (1), which process is characterised in that
-there is used as starting material the conpound of formula (I1X): COOR
- 8 - wherein n' represents 0 or |, and. R represents a |inear or
branched (Cl-Co)al kyl group, and 12,4 is as defined for formula (1),
which is subjected to the acfion of tBuOCl in the presence of ethyl
(met hyl sul phanyBacet ate, fol ftowed by the successive action of
triethylam ne and of 5hydroc Iori%_acid, to yield the conpound of
formula (X): COOR (C 2)n NH ™S§yvhérein n', R and R6 are as defined
her ei nbefore, which is subjected to the action of powdered zinc to
yield the conmpound of formula é Ib: OOR (CH 7) NH(XI), 6 10wherein

n, Rand R6 are as defined he befare, which is placed in a
‘ formula (XI1): fli/H

wherein n and R6 are as defined hefeinbgfore, Wi th which there
is condensed, in the presence of pip rne, the cogpoynd of 15fornula
(V1) : NO,
wherein n, X, R3, R4 and Rg are as defined hereinbefore,
which is subjected to chemical or catalytic hydrogenation to yield the compound of
formula (V):
R,
X\T/th
(CHL),
V)
NH V),
5 Rs 2
wherein n, X, R3, R4 and Rg are as defined hereinbefore,
which is subjected to the action of tBuOCl in the presence of ethyl
(methylsulphanyl)acetate, followed by the successive action of triethylamine and of
hydrochloric acid, to yield the compound of formula (VI):
R,
X\N/R4
l S/MC
(CLL),
A N (VD),
10 6

wherein n, X, R3, R4 and Ry are as defined hereinbefore,

which is subjected to the action of powdered zinc to yield the compound of formula (VII):



- 9 - whereinm A R1, R2 and R5 are as defined for forrmula (1),
to yield, after acid treatnent, the conpound of fornmula (X11lly
.wherein m n, AL R, R, RS and R6 are as defined hereinbefore, 5with
whi ch there is condensed directly in tge presence of
tri phenyl phosphi ne and, for exanpl e, ethyl azodi car boxyl ate the
compound of formula (III) R X, -R4 (111), wherein X. R3 and R4
are as defined for formula ('Y, to yield the conmpound of formula (1),
whi ch may be purified accord{,ng tg a customary o separation
techni que, converted, if des 7"#nto its addition salts with a
pharmaceutical Iy acceptable aciE or base and separated, where
appropriate, into its isoners according to a customary separation
t echni que. The conpounds of (§@ppulae (111), (VI11) and (1X) are
either commercially avail able or ay to the person skilled in
the art by neans of customary che ord) or 15cheni cal
reactions described in the literat acol ogi cal §Yﬂhy or the
conpounds of the invention has shoRh themto have the ability to
inhibit the mgration of cancerous cells. This property therefore is
of naj orwhdreinap&uliscRyaiduids drm as Hefineddwtameeforef cancers, nor e .
especi al |y in the treatnent, of nEIa tatic canc
envi sagelitt aWBIsh  #Hess e Readepingy 0 BESFERT i ¢ ?Lé)&) en\%nfeho hF Bom ot of
limted fhhgagivillgancers of the colon, breast, liver, kidneys, bralm
oesophagus, nel anonas, nyelonas cancers of the ovary, non-snall cel

l'ung cancers, snall ceII | ungR capcer Rgancers of the prostate and
pancr eas, and sarcomms. 5The pres invention relates also to
phar maceut i cal conp05|tR ns conpr|S|ng at | east one conpound of
formula (1) on its own |n co ion with one or nore
pharnaceutlcally accepta . AW, t he pharmaceuti ca

n505|t|ons according t he |nvent|on there may be nentioned nore
especially those that are SU|tabIe for oral, parenteral, nasal, per-
or transﬂmm@ameoﬁ§1uRbaﬂﬂéhﬂataS@éhEdﬁ@d@hnubdDLar or resplratory
adnlnlstrat

and eci al tablets r dra ubl i
tablets,t éﬁé\{f@r aggﬁrﬁg enf, tg%g oun %%%L{l% 18§en be%unﬁed according

supposi tt@rd @&to@ﬁ@%@)araﬂbﬂtt@ﬁﬁ@c d@ﬂ%&hd OHl d-?esﬁrékﬂ i@td ﬁk&ﬂﬂﬁoﬁrsalts with a
i nj ectabl e anpoul es. The useful dosage varies according to the sex,
age and Rhermancubealkyreceniable aeid qrrb@seam $rPatatath MENTS XIS dNifspemers

of .the t ssoci ated treatnents and
ran%es fa:agéﬁﬁgl%& an%lkt{aglag}aggépg%rﬁg% &H‘é}lg in 1 or nore adm ni strations.

The compounds of formulae (II), (IIl) and (VIII) are either commercially available or
accessible to the person skilled in the art by means of customary chemical reactions or

chemical reactions described in the literature.

An advantageous variant relates to a process for the preparation of compounds of
15 formula (I), which process is characterised in that there is used as starting material the

compound of formula (IX):
COOR

(CH,),,



The present invention noreover relates also to the association of a
compound of fornula (1) with an anticancer agent selected from
. genotoxi c agents, mitotic poisons, antinmetabolites, proteasone
i nhi bitors and ki nase inhibitors and al,so to the use of this type of
association in the manufacture of medi&aments for use in the -
treatnent of cancer. 20The conpounds of the invention may al so be
used i n wezeginatdpssenis Oror faginbR ierragapts anlindqe ot brémhﬁér(&ég)aéls)ﬂcgé@up,mb
PreparaH%qgg 3&%€@ﬁﬁq%ﬁﬁh§ t followillustrate the invention
wi t hout I In . The nelting p0|nts are neasured in a
capi | | ar\yhlalppag atshlﬁjecteEPr euaa t}ﬁenacnon of tBuOCl in the presence of ethyl
4- Nbrpholln 4- rrol e-2-c bal dehyde To. a sql ution of
m)rphol i (et és%@wl)@)et% ﬁﬂ,mﬂé a&@e(wse%w agtiqne of nisicthylampggae of
soI tio LB gﬁgy Ie) in acetic acid
(10 Ql é%#g?%%&{ggﬁfggﬁﬂf b 6#féﬁkﬁ% en added dropw se. The
reactlon m xture is then stlﬂﬁéﬂifor 65 hours 5 at anbi ent
tenperature. The m xture is Mt 50 ml) and cooled in
an ice bath. The pH of the 3 pde al kaline (pll - 12) using
20 % aqueous sodi um hydr oxi de i i
di chl oronet hane (DCM (3 x 250 ‘
The organi ¢ phase obtained is sat ur at ed asyeous NaCl
solution, dried over sodium sul e’ filNHered and evaporated to
dryness. The 10resi due obtained {oil) is purified on silica gel
(5102, augaliept, SOEM k, AEQEUBRIRlskddE T111 e product Mass
spectronetry (ES 1 Preparation 2:
1- ( 4- Morvpiich 1srsub}eytedm thelactibh pfpowderd 3in} {@yikkitbe eothpowndsd] fotmaa (B1):
nmor pholinc (22 mmoles) in ac ég acid (60 mM) at OC there are added
15 1- (1H pyrrol - 2-34) - et hano (%%0 nmol es) and for nal dehyde (20
nmol es) 37 %in water. The reaction mxture is stirred overni ght at
anbi ent tenperature. At 0C, (Ch )so ution is brought to alkaline pH
(10 - 12) using 20 % aqueous and is then extracted with
DC1\ 4. The organi c phase is washed wijfh wagterOand with saturated
aqueous NaCl solution, dried ove ﬁulphate fi(Ker ed and
evaporated to dryness. Purificakiorn by | ash chr omat ogr aphy on
silica gel (Si02; gradient DCM / N@OFD to yield the title product.
I\/a$$ s pedharanat, Ryar{dHS gre a¥ déﬁneﬁﬂ&relﬂ&%x(e%l | )+ Preparation

4-[ (1R 59 b|c Io[3 1,011t ex- met hy 1 5-d | - 1H
pyr ol eogghiiAg I éfcdlcrng Taecipride ¥ Cempogndl of formuta (1Y
R, 55) - 3-aza-bi cycl o[ 3. 1. Qjfpexane (10 nmmoles) in acetic acid (10 nl)
25t here are added 10 nunoﬁes of
3, 5-di met hyl- 1H pyrrol e- 2- car bal dehyde and formal dehyde (11 nmol es)
37 %in water. The reactle :
tenperature and then evapor ay
chromat ography on silica gel

trituration in heptane to yi e
(ES +, nmfz): 219.1503 (M+H) R

as / AcOEQ. and t hen
NH | € product Whss spectronetry

wherein n and Rg are as defined hereinbefore,
with which there is condensed, in the presence of piperidine, the compound of

15 formula (VIII):

Rl\N R,
R |

5
}—A-—‘ (CHYp, (VIID),



- 12 - Preparation 4:4-((I R 55)-3-Aza-bieyelo[3.1.011) 3-ylnethyl)-1
p rol e-2- carbal dehyde The procedure is as in Preparation 1,
-replacing the norpholine by (1R 5S)-3-azabicycl o[ 3. 1. 0] hexane. Mss
spectronetry (ES +, mz): 191.1179 (M) )+ Preparation
5: 1- (4- Mor phol i n-4-yl met hyl 411- pyrrol - 2-y1) -propan-1-one To a
solution of norpholine (89.3 mmoles) in acetic acid (50 mM) at OC
there arwheieigen A ReBepdnd Ry arp ay dstieddpptormulsd(d. (81. 2 mml es) and
formal d ( : %1 t e ction mxture is
sti rredetgﬁerq%’iag%trg%?qggg ﬁ%ittﬁg(g}nr%@dg@uosgmﬂlfggr(ﬁ oncentration 10 of
the m xture, the solution is brought to alkaline pH (10 - 12) using
20 % aqueous NaOH solution at OC and is Rhen extrgcted with DCM The
organi c phase is washed with water and w th tardted aqueous NaCl
solution, dried over sodi um sul phate, filter and evaporated to
dryness and purified byoﬂ ash chrofmt ography jon silica gel (Si02;

gradient 100 % AcOEt to |AcOEt/MeOIl 9, Aml\%mppbd the title product.
15Mass spectronetry (ES : 1444 (M HY'T" Preparation
6: 1--Met hy1l- 4- nor phol i n- 4- Bt Ny N pyrrol e- 2- ear bal dehyde and

1- met hy1- 5- nor phol i n- 4-yl LH pyrtohHe- 2- ear bai dehyde To a

sol ution of norpholine (130nole {Nn acetic zgghg) (60 M) at 0OC
there are added 1-nethyl-1g¥-T rrol 852- car bal dehydé (110 mmol es) and
f or mal dehyde (110 mmoles) 37% 20 in water. The reaction mixture is

stirred fieihOn NOW R, 2R, T Gnd A tafd asLITRO8 BblefibetdRe dr yness, about 100
m of 25 % aqueous sodi um hydroxi de sol uti on are added. After

ext ¥ act ivith witieh DeNg is rendangedhidirepthase the presshesd ofittiphenaitpbpspnee whd.hfor
sat ur at ee?(ar%g}ée%ﬁ N%%car%%lxuf?heotﬂé cAhhsoh é’f%rrﬁ&d‘(ﬁg‘- sulphate, filtered
and evaporated 1] ryness.y e residue s puritied by flash

chromat ography on silica gel (SO gradient AcOEt / MeOH) to yield
the title 25products |

1-i net hyl- 4- nor phol i n- 4-yl met hy1-X4/ - p¥4r ol e- g car bal dchyde and |

-nmet hyl - 5- norpholin-4-yl methyl-1 yn-ol e- Jkar bal dehyde in a ratio
of 1/5. 1-Methyl-4-norpholin-4-ylnmethyl-1H pyrrol e-2-earbal dehyde

Mass sp § : ' H - 13 -

1- Met hy%&ﬂoﬁ?%%laﬁlﬁ%fﬁﬁ %rge%e)r?ﬁg?%%%?%gﬁg‘rZ car bal dehyde Mass

spect r orfetyigld (tES compotizd of Z09mill286, which-idpy ber ppéreat acsnrding to a customary
7:5-Morpholin-4-yjtnetityl-1ff-pyrrole-2-earhal dehyde Ste .
a0 (TR e e i et bt Phenfo 8 B GERUS srteb phtancruically
(22 mmolagsdptdble a&iAt drCbaR6 iadd (sdParkied, WhEEppfoRREL dntdYits BbRcks2cONMMER a
dropwi se at OC. Formal dehyde (37 % aq., mol es) i s then added

dr opwi s&UstPrery sepetdtion taphriquee is stirred for 2 hours at anbi ent
tenperature. The solution is cooled to OC and is brought to al kaline
pH (10- 11) using 20% aqueous NaOH sol ution. After extraction with
DCM t h&@her @aipduinph a$ ebrnailec EBHHEUTIN tid (B e hreagithewicomnsatidllataedilable or
10aqueous NaCl solution, drjed.over sodium sul phate, filtered and
evapor ategestiblegioy hesrersan shildedyin He it t%mﬁ@@dw‘g@uwn%%chﬁéml dgachions or

whide sQhbdiieGlidm ddsebedts A IYatuk t he next Step.

Pharmacological study of the compounds of the invention has shown them to have the
ability to inhibit the migration of cancerous cells. This property therefore is of major
therapeutic value in the treatment of cancers, more especially in the treatment of metastatic

cancers.



Step B: 5- Morpholin-4-ylinethyl-1H pyrrol e-2-earbal deltyde To a
solution of DMF (18.04 nmoles) in DCM (10 m ) there is added POCL13,

- dropwi se, at 0C. After stirring for 5 mnutes, a solution of the
conmpound obtained in Step A 15 (9.02 rrg@l es) i s added dropw se. After
stirring for 3 hours at 0C, the reaction mixture is heated at 40C for
30 mnutes. At anbient tenperature, an aqueous solution of potassium
acet at e Amongmiice $pvisagedd garreantcatMenist Hecre emey i be mertioned. | witheyt, being

at 40C f@r. ] hut ent np ur t he. ti is

br ought 15 wEloRe Faedt BEPBR Nl e SfA oRvarmafidB®iho Pl rossentpes
W t h DCNheldiemay, garlangshaseeissofnehs hedrywinbh-swalletellalnglg Wahders amulbéetdlung
20NaCl sol uti on, drig@sover sodj um sul phate, filtered and evaporated

t o dryne@8CCrSianseas P PEIstale ﬁ%‘iqungeﬁﬁrrqn iS8EOBASsi | i ca gel (Si02;
gradient DCM/ AcOEO to yield the title product. Mass spectronetry

(ES +, mz): 195.1150 (M: ID Preparation 8:3-Mrpludin-4-yl nmethyll

i -pyrrol e-2-earbal dehyde Step

A 4-(1-Tygiisopr | si.l anyl-1 yrrol -3-yl et hyl ) - npr phol i ne.25 To a
ol Tt 1 ot st RGRL et PR bl eyt AmbartBoPIGum g Gt one
there ar@ngfédﬁﬁi of férirul$ AP LARK S 8NhlcohibiRMIdONEh GBS 0P bR hbRsnRBEically
f ol makl ehyde (89.5 mmmoles) 37%in water. The reaction mxture is
stirred aseeptatilgpxcipientanmbi ent tenperature. The solution is - 14 -
brought to alkaline pH (10 - 12) using 20 % aqueous NaOll sol ution

and is then extracted with DCM The organi c phase is washed with

wat er antimbhg thephbihficatk A qoiapositidiaGtcaalngttb ol incléntReh thyre mB/0sH eAtioned
sul phate, filtered and evaporated to dryness. The residue obtained is

puri fi ed"®§ epeddivcHossriitabgreapipblenios ordle Rargateral.spayal. ngF-at Eas-QEMepus,
) t el ti 0 ekl e i g j ;
e N e e L A
t he conpobintuebtablaisdsachetSt poudts( Tapsohem| gejsettes, Toidages Gdppdsitotihg regednss,
added, dropw se, at 0C Bu4Nk 1.0M.in T 75.0 mmol es). After
stirring! g“eﬁ@ fegmalg Sﬁ'@)‘gé‘fm}ff’}?@e%rdpﬁf‘iagg Eig%p%‘ red onto ice and is
then extracted with DCM the organi c phases 10 are conbi ned and t hen

washed wi th saturated aqueous NaCl solution, dried over sodium
sul phat éhef hsefielr dasagadvasiespescarding tto ey saxs sageoand evelghthef tthe | patient, the

product, .whi.ch is used.directly dn,the next Step. Ste .

G 9+ Nor SHBI oty B e T o e BBe B v Ry ssrigtedgreagpents
DVEs ( 66 aad @drgsg fiom MCMiigherieg p& Adadetk indr b ednadis@4ionROCE. Aft er

15 stirring for 5 mnutes, a solution of the conpound obtained in
Step B (33 mmmoles) in DCM (60 m ) is added dropwi se. After stirring

for 4 h%’éz)éegs:erétﬁgv%?%gfrﬁ&e er LR %%8% tﬁee%sgbﬁatio%fnof?at%é)gl?ﬁ@{}?i ok 'f'(;r%nglza D

of sodi um nmol es) iIs added. Arter a fu m nu

at ref| with aquetturec&Mgsodsalisntddy ftomxgahotosdd agdnts) misotedeteéchna) amstimtandlites,
tenperature until the pH.is alkaline (9 - 10). The solution.is . . |
St 1 ed PrgFesomsdupibitas GiRE TENEE Skl W 4sheh 1HHRe @ AFsositiprin
are addegh mAldesuRIMAk LN P uRN the £BARAOANGcRNase |s washed
with water and with saturated aqueous NaCl sol ution, dried over

sodi um sul phate, filtered and evaporated to dryness. The residue

e I T Y ML
(ES +, medthienl8Bcahdd4 (MtH) - 25Preparati on

9: 5- Di et hyl am nonet hyl- 1H pyrrol e- 2- ear bal dehyde The procedure is as
in Preparation 7, replacing the norpholine by diethylamne. Mss

» Spectr Qﬂ@tf’lf%a££1§n§ anﬁﬂrhpl%g fhat %o‘H%V\( M*ﬁ's_pré"-te the invention without limiting it in any

way.

The melting points are measured in a capillary apparatus.



Preparati on 10: 4- (41- Met hyl - pi perazi n-1-yl net hyl ) - 1H pyrrol e- 2-
ar bal debyde The procedure is as in Preparation 1, replacing the
. mor phol i ne by 1-methyl-piperazine. Mass spectrometry (ES +, mlz):

208. 1436 (MtH) 5Preparati on 1
11:4-Pyrrolidin-1- yhnethyl 111 -pyrrol e- h: earbaldehyde The procedure

Is as in Preparatlon 1, ﬁla0|ng t he norphol i ne by pKrrolldlne Mass
spect r onlaparation i: 4- mﬁm irg-ylagshy N py rrdeg nagbaldehyd
12: 443aR, 6aS) - Fbxattydro cyclopentaIC|pyrroI 2-(11-1)-y1

net hyl ) Wa%ﬁftf&ln f%n@ﬁ%gﬁxh @j]ygigrhél CQEQ%\@Q{U(I%O 'S?I)acﬁ 0o tgere is added a

Preparation 1, re aC| e nor I ne by a hexahydr o-

cycl ope rﬂoakiopycrfr HH@yrrMS%czﬂbeldthmdﬂrﬁ 10 618) 4 aedtic)acid® 1@OM8)1 Foivkdlddhytle
Preparat d|n yl met h 1F1 rrole 2-.ear bal dehyde

The. pr odadut B 86280 Frine B EAPBHCF. TFBRTEHE SerBHSrTHAoBgS hours
(3aR, 6aS)-hesialivdm erai&@ypﬁeoﬁﬁﬂhfﬂ(kpéﬁn&éﬂt@atedv?a%éuﬁ BE Gl QABLdoYIUER dh ice
mz): 193.1349 ( Preparation.

14: 4- Di ehatly| B pHoﬁ%ﬂthhlm@rpw neide-akadiae Habdehlieusime 200 cagiaows saglium

as in Pr ?or ?% %{Q}[}tl on, ﬁ?e Sr%lg{i 11%%%&(1%@ ftgl‘ghp(%ome Ellt;é/ (BEM}% XNE§(§ ml).

spectro repara I on

15: 44( 36[3166&%)1111!:@&&@66(151@ Oy igge Flfhahﬁgzm{é pbhse2(Biddred is washed with saturated
yl metbyl)-3,5-di nethyl -111-pyrrol e-2-earbal dehyde The procedure is as

|
| |n Pr epaaqa?% MNaf 1 %Oémoacﬁir YR8 s?@mpf@leaf&ts¥eéw@ﬂ§ysp%a@éH@ﬁl@ﬁ@SSoyThe
%ﬁ@&é%\%&%&%ﬁ sop‘?fr‘?%a%%élﬁ ieke S SREGHTOERE f X1dFFD B yield the

tr| repa
16: 5 Nbﬂnhqhomxﬁ ylutethyl-111-pyrrol e- 3 ear bal dehyde The procedure

e SRR b SRR 27 o e
(MtH) F
Preparation 2: 1-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-yl)-ethanone
To a solution of morpholine (22 mmoles) in acetic acid (60 ml) at 0°C therc are added
15 1-(1 H-pyrrol-2-yl)-ethanone (20 mmoles) and formaldehyde (20 mmoles) 37 % in water.
The reaction mixture is stirred overnight at ambient temperature. At 0°C, the solution is
brought to alkaline pH (10 - 12) using 20 % aqueous NaOH solution and is then extracted
with DCM. The organic phase is washed with water and with saturated aqueous NaCl
solution, dried over sodium sulphate, filtered and evaporated to dryness. Purification by

20 flash chromatography on silica gel (SiO»; gradient DCM / MeOH) to yield the title product.

Preparation 3: -~ 4-[(1R,55)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl]-3,5-dimethyl-1H-
pyrrole-2-carbaldehyde
To a solution of (1R,55)-3-aza-bicyclo[3.1.0]hexane (10 mmoles) in acetic acid (10 ml)
25 there are added 10 mmoles of 3,5-dimethyl-1H-pyrrole-2-carbaldehyde and formaldehyde
(11 mmoles) 37 % in water. The reaction mixture is stirred overnight at ambient
temperature and then evaporated to dryness. Purification by flash chromatography on silica

gel (SiO,; heptane / AcOEt) and then trituration in heptane to yield the title product.



5Preparation 7:54(1R, 5S)-3-Aza-bi cycle 13.1,0 1 h

ex- 3-yl met hyl ) - 1H pyrrol e- 3- earbal dehyde The procedure is as in

. Preparation 1, replacing the 1H pyrrol e-2-carbal dehyde by
111pyrrol e- 3- car bal dehyde and repIaC|Ng%the nor phol i ne by

(1R, 58) - 3-a/ abi cycl 013. 1. OThexane S spectrometry (ES +, m z):
191. 1175 ( M+1- 1)+ Prepar ation

412- ( pyrRspamtipmd:aetH((LR.5-8- ﬁy%wbmyek% Al hex-Hyhy by B Wg-parrole-2-
2,2,2-Triehloro-1-(1 - 2-yOet hanone To a sol ution of

trichl oroacetyl chl Oﬁg&h@%@ mmol es) in ethyl ether (26 m) there
is 15 dbdeprocedwpus ae ioPesparatiper i, adplaing tho uwiaphdireobyu(iAAS)e3-azabicyclo-
pyrrole[l(%(l)lﬁ(ﬁ rnnoles) in ethyl ether (83 m). After stirring for a
further he)éimgol ution of potassium carbonate (94 nmol es) in water

(395m) idsaPe8sRiPPMisSe. n1/-£§‘Q9@h€}$@§1\@Jiﬁ+ separated and the organic

phase is dried over ‘sodi um sul phate and filtered. Active carbon is
added to this organic phase. After stirring for 5 mnutes, the

[ h | t dth
86??? : g %ﬁ@éﬁ@i_s_g[ eplei\@?lelorp yqnmeEhy(il I%Pp %Ti-yﬁ)-pro alne -one ©

S-(Trichfpn @@Hﬁbﬁ%ﬂﬁapﬂwﬂeodxe ﬁmﬁﬁﬂé%éihﬂﬁbé’t@eacﬁ@ (50 84) bt pan th'éfre hReadded
‘conpound obtained in Step A (87 nmol es AlCl3 in a DCM/

ni t r omet hed&Pyirad- Iy B-Rreeromd one 8l 2r1n)mt>l4>e@r and @r@awéblyded@&p?\mwlesém % in
-30C, d

200 L 0S50, 5y | b ADS L,
vater . Tiehagiaots thphadeidnSis e,xcwgac teeslkaitehpAG Qi 12)1tjdng hernstageeous NaOH

organi ¢ phases are conbi ned. The organi ¢ phase is washed wth

sat ur at &8 %ﬁﬂ@é@ Er@élls s prtrgpted dY‘ﬂbQCMeT he; grganin s Karvashedj wighe pater
and evapgpa n I t

cryst ol SR RRAIATERRGR? U, S Sk L SaFn RUBe, Djered and
4- 1or ny bvapérpied rtoldeyese and puyifiad by Tash cholmdtpgmaplof ot sdicecgah @Bitdh; gradient

aropwi <0 A RsR T 6N L 52020 6Tl R Bk rt68Rtm bt hanol at ¢ (134

mpd es) dksephantherhABSM, hn/a): 2ashitentvt-eryper ature. After stirring for

3 hours, tﬁe m xture is evaporated to dryness and then taken up in
ethyl ether (200 ml). To that organl c phase there |s added aqueous 2N

Iplhgi‘e:mlill‘%' lllti(oglséo m%l%/@([}%l— d'% ﬁlghs aml]!é ngfgn}phl){; %rro -ca ledetbh and

ethyl ether. The orgamermh&aﬁonﬂadmwydnamyhlsaémakencmumsrde
NaHCO3 sol ution and with saturat ed aqueous NaCl sol ution, dried over

sodi um S0l RAFEON of BEPRe}ingr{d 3G vapeleat Batesc deithEdsmoaly(°6] thephre added

tS![ Eglpe g{lgg%&l ihﬁ@%]@ﬁ rc)iﬁ)taﬂieﬁ;'de mt)crﬂm!ofsesyﬁx%j f&hfaﬁféhyde {1'] Otrgﬁloib%3(§7 %

41%cdi mretimydatem H@ ety mm;mm-lpym@l for ZéémubsoatyﬂOa(E eAfer evapotatibn em dohess,

the conp n Ste me | am ne le there is.
hdded. PROoBBha ER LA i 8B S i eriod i eddsck i o Vinn
over ni gjcpat ﬂanal 8t phefPRIEMES wif fv&ter @ﬂ@magamatea% HENRESSCI doion,
residue is taken up in CH2Cl2 and water. The 15 aqueous phase is

extract édewot\/hf ©dpen 2uipiine, Ghgadiaod phapestedrte deysress. i mpidue frepurified by

o ket nishana PR it eff (910k1 RSt AECH MRVRS B cBefE B e

drised O‘pﬁdduﬁﬁg rlexaemm -§4h @ PBd16h- 4-fylﬂ1&tﬁyleﬂHﬁ}ﬂf¢r0W%beaId%HydeO Ahdy Nemsthy P 5-
yield the title product, which is used directly in the next Step.

Step E: morpholin-4-ylmethyl-1 H-pyrrole-2-carbaldehyde in a ratio of 1/5.

15- (Et hoxyear bonyO- 1H pyrrol -3-yl | - N, NA-tritnet hyl - met hati am ni um
iodide 20 To a solution of the product obtained in Step D (03 g) in
a m xt uﬂé\’lofhyiétmamlmlml-{ryhnet@zl PHrpyyrrohec?- @mbzmwe 2 m) there is-



heated at reflux for 72 hours. After evaporation to dryness, the
residue is taken up in a mxture of CH2Cl2 / water. The aqueous phase
_is extracted three times with CH2C12. The - 18 - organic phases are
conbi ned. The organi c phase is dried oyer magnesi um sul phat e,
filtered and evaporated to dryness to'yféld the title product which

is used directly in the next Step. Step G
4- (2- ani ln%tthog}rgl nmnpbyknﬂrsémtlydrl%pyrr&ﬂ%2mrwlédrmel on of the

duct E OH (1.5 L,) th dded
5 220" mi MR SR 9, @ POREOY. L o 02 (5.2 0. The

reaction nlxture i s placed under an atnosphere of hydrogen and is
then stirred for 20 hours at_ anbient tenperature. After filtration

and evapgdieRaragion s or y neMerphelin-dadmgthyldit- BYHOUE- FEaphplfehyds on
silica gel (Si02: gradient CH2C12 / MeOlIl with the addition of 1.4N
NH3 in the MeOH) to yield the title product which is used directly in
t he next____@_gp 10&—6M-Pyrr(1£t2|¢o}lmethyl) -morpholine

442- i di / | e- 2- | f
of e’ Fon i igh & HetPRoRneIE: YD Sngsi Yoih (1 35 e dh et pgfole
added 2,69 huﬁéldg)nardp%@ afrl QecanehrihafteBV & @8PoP W aneo (Ansi ik - théh€added

reaction mxture is stirred at 80C for 12 hours and at anbi ent
t enper atdiprwisserhsi rgrationThisture iottiresd for X hoire al ambiientiteaweriturh. Blgosokytiastis

N T e

sol ut i omfidrdxedcitetvitheayOrs |twrmsgahinhzaiaees drk Ivmhecdwaﬂhdwa\iﬁam atickati@ated
dryness. The reS|due obtained is purified on silica gel (SiQ9:

gr &8 ent2desee 3Gl solgiondiind oner sadélre isyiphate. filtgrqdnnd ffVﬁP?I}%edl\fécﬂll)’n%Sé to
yield ”}‘?el%'tﬁfl (i3 e%rggﬁﬁtmt \é’ml)ﬁﬁ' of 8 whEdoslt LWRkdhli uééa %ﬂ?ﬁﬂhe%fe

Step 1: "14 rrolid ypethyll 1H-pyrro - -y net hanol
sol ution of the product obtained in Step 11(0 2.g)in THF (10 rﬂ) at

0C t her added rt m aI Af ter
stirrin 4 3 hoérlgﬂ’&g I Ré’i'f‘eflﬁ’ﬁrgﬁjﬁi’{ﬁ” é’ﬁ}l‘gébyd on mixture is
hydr ol ysﬁﬂa %lu@&l ¥f biviagrg. MR oi&y) wh D@Mﬁﬂld rrW?Hﬁ:Ee ishfdaed POALL, '@ veiBe, at

the filtrate is evaporated to dryness and the residue obtai ned is
purified® 6n /tfitqru slarigel for S d@lnt@sm golutigrxgl the/ covppppng tobtaiied in Step A
Sﬁ?gchl |O use dér ec'i_a‘ﬁ?/e(? (ri]} %ésl\e/ﬁeﬁer & rr?ﬁ'getlgfj 3thohlrs attd"% ?hepregéjtyo%t mixture is
442- ( Py hegtkd dt no9C yéd 31 h]yﬂxil;esl H:tmyrsmaitecﬁpaafubal dhedtypdeusTolai @b Uupdt@&Rium
of the product obtained in in THF (3.8 M) there is
added a@esttst@dmmele? i @d@%né)thenﬁt ¢ eqaC%@r} X tHES 1 éﬁlrrfszat U Joiz30 minutes.
anbi ent f

s evapor SNERf Al B SUHIGR 1 Broueht otk BRI AL OGRS
directlys thentdxﬁradedt\mﬂt B0M Plreparghicophak®:is washed with water and with saturated

4-12- Bet | e- 2- bal d
pr%)oduf:t éB fohe 19%30‘21?&%‘%‘}1 éhr??q»ff% gﬁﬁg{ngwag ateﬁet&dm%hﬁwerwdue
1, 4-di bbﬁ%edﬁpp&@@d bisiftLge ik foy,; gfaafeaﬂpc&lQac@wm%a@w&w@ta@uct

Preparation 20
5- 1(3aR,flﬁraS)vpdﬁMﬁ!dr(ES;ﬂcIrrdp)eht?é[ltm)@vlfﬂl) 2(11!)-ylmethyll -1 ffpyrrole
- 2- ear bal dehyde .

Preparation §: 3-Morpholin-4-ylmethyl-1H-pyrrole-2-carbaldehyde

Step A: 4-(1-Triisopropylsilanyl-1H-pyrrol-3-ylmethyl)-morpholine
25 To a solution of morpholine (98.5 mmoles) in acetic acid (100 ml) at 0°C there are added
1-triisopropylsilanyl-1 H-pyrrole (89.5 mmoles) and formaldehyde (89.5 mmoles) 37 % in

water. The reaction mixture is stirred overnight at ambient temperature. The solution is



The procedure is as in Preparation |, replacing the norpholine by
(3aR, 6aS) - hexahydr ocycl openta[ c] pyrrol e. 10Mass spectronmetry (ES +,
oin/z): 219.1494 (Mt 1) Preparation 21:

4-1(4- Met hoxypi peridin-1-yOrethyl1l-111-pyrrol e-2- earbaldehyde The
procedure is as in Preparation 1, repl é%rng t he nor phol i ne by

4- met hoxy- pi peridine. Preparation 22: ' )
4- ( Mor phlgoirght4o wikabing pH) (1OH- 1) raswige23%cayusausol iy Hesol @Bmegnd s thvist exitacted

4- hol.i ns 4 yl.ear bony.1) -,111- | e- 3: earhoxylate T | ut | f
4 (ot hoSYh RGN R SRS e IV RAR R sy e e gl
m ) therglalod, agradoddi SARMS PylRhRy Ifade ab@. vipsthdedagdd diynkAT UHed r&idue

m). After stirring for 15 m nutes at 40C,_ norpholine (1.35 mM) is
added. Afhteipedsisimurifigg by dlasly chygmatozapba e sliee 2ol (Hkbi gadicneRpd ANGPED to
over a . ] ‘] id: . Wi 2 and IN 20 sodium
hyd!r% oxi \é\@g‘sﬁgﬁg?tﬂ%ﬁ‘?’%ﬁggﬁé%ﬁsseqﬁiﬁ%é%dfnghég?’gﬁ%d 3 times with

CH2CA 2 and the organi ¢ phases are conbi ned. The organic phase is

dri.ed over magnesi um sul phate, filtered and evaporated to dryness to
yield theRiliTe prothiEEyrighirmethylmprahebes 1y in the next Step.

Step B fé‘a@d?ﬂ_’tiewf'tﬂeféclﬁﬁ&ﬁ{dm%iﬁédlirpweg% 1% ¥rhoBHNANGIF £100 m) R is
title product Is obtalned using the protocol described in Step |I” of

Pr epar atdddad, Bopwmige 2B a1 Buagr fl ridMin AélHp(76 dunmabds).ah fiedstirnngaef’ Afor one

20 - St C.,4-Mor.phol i n-4-yhpet hyl-1H-pyrrol e- 3-car de The

2001 e ot SRR S haired SRRt Had RN e e a ai R BEM g Gt pppses
Pr gpar at jroRoMBirAchnat @EL WAShIT AithtARIrREQ dY&dous AT INBIitioR, SHE® oBer sodium
By proceeding in the sanme nmanner as in Preparation 1, starting from

appr opr i @iphatee Sifered and Sy arorated todiyngsspe aild A1q tithe prodaet whishds used directly
Pr epar at.i :
4-1( 2- I\/elfl%?ﬁ I-%eiq r%tt)elpphOI i nyQt net hyl | - 1Hpyrr ol e- 2- car bal dehyde Exanpl e
1:3-[(3-{14-(4-Morpholinyl methyl)-1H pyrrol -2-yl | net hyl ene) - 2- oxo-

2, 3-di hydro-111-indol - 5-yOret hyl j -1, 3-t hi azol i di ne- 2, 4- di one

hydr ochl Step fs st eF}~Morg{1ﬁl§lp—4-ylmethyl~lH-pyrrole—Z—carbaldehyde

3- met hy | g1l phanyh oEDRXO (G Anfidy 8 Briuddad d@dec%ﬁ&i‘slé' APCTPORY,. Aft
sol ution olf\ etﬁy+04- anliﬁ)guo-%enz%gte (40.0 q) ﬁ DCM (900’ mf at -60C
t hef e | sstiaitetdr Sdnopwdsse soletitny b heebhypbend pitamyac Steatld (3Bdn®les) jn DCM

nder a njtrogen .a sphere.. 29..0. f 1t BuOC e e dde
i opwi 200 P RrrioPL TRRRGS Ainef srginBut 4+ baoah o End Ry Rfes gt el an
t enper atd4ngolReoNRRM offREIANdeetie @l 1RGPt krddiod AREr PRGHRPVD Minutes at
-50C, tricthylamne (15.4 m) is added dropwi se. The reaction m xture

i s br oughflu, aqo@usRY! serinmdydexide Slntionss addedlat goibignt énngesgsreynyil ithe pH
added dr.opw._se. Aft Ly f.or..12. ho at. anbi.ent. tenperatur.e,
the. phadoarange (Fof, The BB a ot R4 el AIRT SREREREL 0 oo

wi b aq.308MIHEIDEM uitel ided wWatier cxandtiihenthIatM atdenpsmitNgbise 0 Makhainwith
The organic phase is dried over sodiumsul phate, filtered and
evapor atvgden @dgithesatiratad aqyeons el splusicpedrisd oy ediugy silphaienBlteredgad

crystal %V%I}:gqeg%‘ @iftsd HeS8BuO bbrmintB 0 Bilittbd By G106 h t%r%q%@g{ bl sitica

OCl,10 to the title 20product, IS use irect
next St epl (SBDerliedtIyYM A6 29 Bielli thy ditleo pidducndol e- 5- car boxyl ate To

:C:?: gt Qgﬁzqégéggzgfmg%lp%%u+r](:rln/cz))t?tlg|5.q?§l4 |(1\r)[+1§11)ep A (0.1448 nol) in glacial

25 Preparation 9: 5-Diethylaminomethyl-1H-pyrrole-2-carbaldehyde

The procedure is as in Preparation 7, replacing the morpholine by diethylamine.



(700 M) there is added powdered zinc (0.8690 nol). the two-phase
mxture is stirred at 40C for 8 hours. The reaction mxture is
_filtered and the filtrate is then evaporated to 25dryness. The
residue is stirred in water overnight d filtered and the
precipitate obtained is -21 - washed wih water. The product is
taken up in toluene and then.evaporated to dryness, and is then taken
up in etBrepardtiontMked, wasHétMythyl-piphsrzimddrimiethylni Hepyrirolevlxcua at
40C under P205 to vyi eld the }'&{?E roduct, which is used directly in
the next Step. Step C 5- HAPBXYPHET hy1- 1, 3- di hydro4ndol -2-orte 5To a
sol ut i onfeysHeAsHaR a®fn PREara@EP OUBH12618 A aOrpholist 1 Bndth@-Spempng. i n
THF (850}§1Lj;’§} at -65C therg IS addeg1 d%o W slt*ap 1M BDanBAL 155111&1;0' ution
(546 moMyssonedt e HES . and): @A8dA3GAMiThBrt at nosphere. The reaction
m xture is brought to -30C over 1 hour 30 minutes. 22 m of water are
added dropwi se and then 22 m of 15 % aqueous sodi um hydroxi de
sol sit i orpr@pali@ioand:t hen S5X-Fyr@flidived elmeiySOH- @?ﬁ%l@l—cﬁﬁb:ﬂddﬁﬂid o the
reaction _m xture and . 10 stlrrlngls carried . for 30 m.nutes. The
suspensi Gif Aracediireig patn Iggearalcy | 1eplarige feshae RlipbY PO 111t rat e
i's evap HERSH [ +solid that is brow in
col our. q‘%ﬁ%% %‘tsnicbd”g{é i's tr%?ﬁ?é’?ggl?%eﬁ%manol and t he powder :
obtained is filtered off and dried in vacua to yield the title

B Ve yar dehuation ! 3" o Rk Xy miSehytodifientrtctprol Ry Piave) -

1.51, 3-di hydro i ndol - 2- one, &SP MR rak-2t G baRIREENd obt ai ned | n
Step C , and of the conpound obtained in Preparation 1

mi?) a ep@rp um ireay wePrenwiajion d, etiflesies thesmeerhodiae dy (PaR10aR)- h@faﬂwééro-
40 m nut fon mxture is cooled in an ice bath. The
pr eci pi tggl()p‘% g[rri? rrloté filter ed of f and washed with cold ethanol. The

m nutes and then evapor at ed to dryness and dried in vacuo to yield
the title product. Mxture of Z/ E isorrers (98/2) Mass spectronetry
(ES +, ; 657 (M 40 X

TPy 3[i‘ aratibn 152 ol ny:ﬁ ng#hm: n?’ﬁL ply” 1%!?#&% 8Rearbaldehyde

met hyl enlde- ﬁeoedmre?;ﬁas hi Blge(ianat)elil-}l- irepdacind theOmetiyplite by33aRitadphéexhhydro-
i ne- 2, 4-di one HS ﬂ%oride 25 15.4 mmol of thiazolidine-2,4-dione
an®f tri FRERDFY supported on resin (3 trunol/g. 30.8 mvl) are

stirred yndebe dbnidasr (Esat, lﬁg%phgg Q31@(Mq,p[)+m nut es at anbi ent

terrperat"dr'é“l'ﬁ'é‘n ihydrous THE. The m xture is cooled in an ice bath,

and tert-butyl azod| carboxylate (15.4 mmol ) is added. After stlrrlng

for 10 rg nutes. at OC t he d .obt aj.n n St 1

added. Eﬁﬁ%ﬁ-‘ﬁ%—ﬁ% ng for {Bn%ﬁ?%%n?ﬁ"ﬁﬂvg'gdai’yﬁéﬁo%'ﬁ@(brﬁq ?%{Yre is -
22 - filTherpestednd it Aein@sparatich Wasplecnyitiehmdigholliteby diethyaingine.s
evaporated to dryness _and then ehroma aphed on silica. The product
obt ai ned/4ss spegeemely (En ta nek il 8 43974 ( %C%D/ met hanol (4/1) (150 m),
and then a 1.25M solution of MCl in et hanol (10 M) is added. The
solution is concentrated to about 15 is then cooled in an ice

bath. 5HaepauationdSs f or nedt- é(%éRfﬁaSi-&eéahxﬁlfO eristpentalelpyged-2(Wkhed

with cold ethanol and dri le

product. M xture of Z / E%ﬁ?owﬁg?égﬁe)t%ﬁ%gw& goér?lgﬁlhu}%%

m z): 43%epi3&d(iMH) & mnkred@atiddt 3 1 rdpldelfgtthe (1R,5S5)-3-azabicyclo[3.1. O]hexane by
(3aR,6aS)-hexahydro-cyclopenta[c]pyrrole. ‘




Melting point: 211C El enental mcroanal ysis: 10CHNSCr Theoreti cal
955. 63 4.8811.80 6.757.46 Experinental %5.36 4.7311.78 6.727.84
. Exanpl e | a: .
3-[(3-(14-(4- Morpholinyl methyl)-1H pyr{)qol -2-ylimet hyl enc} - 2- oxo- 2, 3-
di hydro-111-i ndol - 5-y1) nel hyl H, 3-t hi azol 1 di ne- 2, 4-di one hydrochl ori de
| sThe title conpound is obtained by purification on silica gel (Si02;
gr adi entPreppatipn/ 16ve0H)  of S-Mierpbelipdaitheshy lal Mgy riole-Steapbgdghyds anpl e
1 before.conversion to.a salt _and.then convert,i '
nydr ocni 0 Beeabiddsa; Beltpl @ity ASlpaRR R P AP LM dotuapi by 44+
pr oduct .pyMoxd-8HcerbafdeByde. E i somers (1.5 / 98.5) Mass spectronetry (ES
+, mz): 439.1422 (MAD+ and 439. 1448 (Ml ])+ 20El enent al
ni cr oandYgssisgectiomaiadES Hrmee) dPPdAB3 PF5HE3" 48811. 80 6. 757. 46
Experinmental 9%%6.06 4.8111.84 6.997.48 - 23 - Exanple |b :
3-1(3-114-(4- Mor phol i nyl met hyl ) - 1H- pyrrol - 2-yl 1net hyl ene} - 2- oxo- 2, 3-

di | aydr @rkphratidali?- y1) netHhy1R;5S)3-Aka-dicicldB1d]Rexd3-glmnthy)ADH pynraik-3-
of thiazolidine-2,4-dione ang tr%y enyl phosphi ne supported on resin

(3 mol /g, 30.8 nmol) are & pPpid der an inert atnosphere for 10

m nut es @l HIBLRAE if QENRTBLPSHAD 1, PeRNE RS AP B - DA Bl db Sy 1 H-
cooled in an ice bath, and tert-bufyl azodi carboxylate (15.4 rmmol) is
added. Afytrote-3canbaidaydeor and mwepleting dhe 0@notphelimro mpyund KebY)ad-aratiidynlo-
Step D ?g I%gﬁe%Ie 1 (10.2 mol ) is added. After stirring for | hour
30 m nut % € the nixture is filtered and the resin is washed

Wi §d THWas-ghﬁeJtidn&eft@I(ESiJrS, n@¥Rpor al gA(WeHgr yness and t hen

ehr omat ogr aphed on silica. toMass spectronetry (ES +, niz): 439.1435
(M41)1 Exanple 2:

3-13- 11+ 4- loi. D-14- % L@ty 1- _ 0. i | - 2- ox0- 2,

3- dihy % ri-%m : ?'@’%ﬁé’?‘ﬁw %'Bf't}ﬁ@}z‘ngléﬁ) yﬁrg?fl%}%_@%?‘dee%ﬁggmch%?i de
Step A

5-11yd thyl-3-11-(4- hol i n-4-yl net hyl -1/ 1- | -2-yl1)-ethyli

dene?ll,r %a%ﬂmé@:wyg#@&m qtg?ew% t he cg)r/r{)gand o)l:/)t ?ati ﬁedyi In
Step C af, g&@ﬁﬁﬁgﬁ of t@i%hl%r(fmpcgfg%ﬂloriﬁgﬁlmmﬁﬁeﬁsp?% @{2}1@%@1%%62 S(§6 inF]l) there is

Preparation 2 (2.9 nmol es) ahd amoni um acetate _
et lmanol afldedyidyonvaschewtr edbeaiod b G Goursd e sohition oty aslef 349 atmotcs)un ethy! Ther
precipitate obtained.is.fil ed off, shed. wi.t h. et hanol and, et hyl . .
Cthor " aif EHEA GGG adbEPFdPral RS E: PR FaBeheE T BrBgy in
Z | E isan@rS90d9 ié added BOPRES. TREFhIsOBES $ephlaRdtandnthe orgahidpHak89s dried
(MAD' and 354.1793 (M VE) | , _ _ .
over sodium sulphate and filtered. Active carbon is added to this organic phase. After
stirring for 5 minutes, the organic phase is filtered and evaporated to dryness to yield the

20 title product.

Step B: 5-(Trichloroacetyl)-1H-pyrrole-3-carbaldehyde

To a solution of the compound obtained in Step A (87 mmoles) and AICl; in a DCM /

nitromethane mixture (80 ml / 80 ml) there is added, dropwise, at -30°C, dichloro-methoxy-

methane (130;5 mmoles). After stirring for two hours, the reaction mixture is poured into
25 800 ml of ice-cold water. The aqueous phase is extracted with AcOEt, and then the organic

phases are combined. The organic phase is washed with saturated aqueous NaCl solution,

dried over sodium sulphate, filtered and evaporated to dryness to yield the title product

(brown crystals), which is used directly in the next Step.



Step
13: 3-13-11- (4- Morphol i n-4-yl nmet hyl- 1H pyrrol - 2-y1) - et hyl i denel- 2- oxo-
. 2,3- dihydro-111-indol-5-yl nethyll-thiazolidine-2,4-di one

hydrochl ori de The title product is obtﬂ.} ned follow ng the protocol
described in Step E of Exanple 1 by cohdensati on of the conpound
obt ai ned in Steg ﬁ%&l'B maol es) and thiazolidine-2,4-dione 25 (1.7
mol es) .Sp&: frtbpldAoraneldifrayreme-rearbeadatent is purified on silica

=y . .
Pyar ooht o JuE5F §E ¢felogun b B-EcE SR (EETUSRORD iRyl P20 mp trere
pr oduct .is MidddydeopafiseZand &ver Q0mainsites 99 sélufign of s@ium dila®la89 €34 ampdley) in

ES +, mz): 453.1586 (M+H)+ and 453.1600 (MtH)F Melting point: 225C
(E|, enent eﬂthq)‘ilpk%dﬁgl%é ient temperature. After st?mglg f(|)_r|) 3 hours, the (T:'m)Fc)ture fsgvp_pqqatgd

g &23;5r gegrgtgtgr(%%%T, ‘é{ﬁcg iR Rkehod ety P& Herd206P4RE ! TR Blgaficophal® tRrORD R4
343- ( 4- Mopghs| 2N HE]ysohsiohy( 150 b pynd thie-r@suytinetrlinytiienis )stitredxibe phases are then

R T i G e T O
i n MeOH i@ sdtlpatddn@fuBod RaBdde GoRrtiod dh@Xyith el ARicbds NROI &lu@did dried
en

di ethyl carbonate .15 mmol es), and the reaction mxture is th

heat ed atver eddiym Juiphate, Siliendrand evgporatedcto dsbingsiste viddd jthe Bla pordacedrewn
dryness and .t\hen. taken up | veger . e aqueous phase is extracted

wi th di ect%sgfrls)eﬁv ighls b el HE gﬁlﬁ)éteé]‘?% acidified (pH 2) and then
evaporated to dryness. The residue is triturated in AcOEt and
15filtered. The product obtained is ﬁuri fied on silica gel (c-Hexane

/| AcOEt ;Step Dy Ethyh4-Hdimethylamippinethyl oidf-pyrralerd-qaghoxydatea white

pov\der . .. . . . . .

N5 (4 Rbf Bplition of thy compopng ppained in Sigp G and dimethylamjne (1.1 ga.) there s

dr o1H i redddd, Snypareorsy INaBH@EVAl) ¢93%n) ATk onstuny dy sdintdovereighhat taithiant

product is obtained follow.ng the protocol,k described.i of

P ool & WGy it sSrR B ot r e Rt Bea Tt CHCE g gy The

Exaapl e 34(48 b,?m_g!: )is agratRE GRAPOMNT, OPhai d3eshit Hhat@Par EdinBiheddH) then
al

The product obtained after filtration of the reaction mxture is
puri f i edxtacted Witaaqyepuy NG splutdire rlthe Ag@Rpus/ phvso impda atkalise amdis then

converted. into the ochl aride as described in_ St E of a I
o i ol anded MIRECTCROERS S ff BRsORe ik ey B Rl p gt o ana
spectr orzait%;scatatégg) dryniszd yicdd the kBEGPréddtt)widelgisArdd d68tly(ih heHihxt Bedpt i ng
poi nt: -

Step E: [S-(Ethoxycarbonyl)-1H-pyrrol-3-yl}-N,N,N-trimethyl-methanaminium iodide
20 To a solution of the product obtained in Step D (0.3 g) in a mixture of tetrahydrofuran
(2.2 ml) and CH,Cl, (2.2 ml) there is added methyl iodide (0.350 ml). A precipitate appears.
The reaction mixture is stirred for one hour at ambient temperature and is then left at 4°C
overnight. The reaction mixture is evaporated to dryness and the residue obtained is used

directly in the next Step.

25 Step F: Ethyl 4-(cyanomethyl)-1H-pyrrole-2-carboxylate
| A solution of the product obtained in Step E and sodium cyanide (0.225 g) in ethanol is
heated at reflux for 72 hours. After evaporation to dryness, the residue is taken up in a

mixture of CH,Cl; / water. The aqueous phase is extracted three times with CH,Cl,. The



El emrental m croanal ysi s: N CL Theoretical %57.58 5.05 12.21 7.73
Experinmental % 57.55 4.80 12.21 7.96 5Exanple
_4:3-{341- (4- Morphol i n-4-yl net hyl - 1H pyrrol - 2-y1) - et hyl i denel - 2- oxo- 2,
3- di hydro-111-i ndol-5-yl net hyli -oxazogédi pe- 2, 4-di ori e hydrochl ori de
The title product is obtained follow hg°the protocol described in
Step E of Exanple 1 by condensation of the @&Odum obtained in Step A
of Exanpbreampc gﬁa@& ammn)bnaﬁnh T&lh@rmmomns@ll 1 %@@magneﬂelp silpdfate, filtered
Exanpl e o] ained.after t
react i ortiegpatE dp iR GRHEL o RABYRF oS o Pl BT RR ek 5P
AcCet / MeOIl, 9/ 1) and IS then converted into the hydrochl oride as
described in Step yield the title product. M xture

of Z | F Stepferhth b@—(? a nmnggl)éﬁééyrr@%mzmﬂzieslate nz): 437.1816
|(’nMe|(’ éaﬁ?’jg a@@ﬂlhﬁg of %&BKIOQMt(&)QI&EdVS’J éﬂeﬂg‘“ (9045%) 1n2IgigngéEé (imér@‘lare added
5 223 ml of a 1.4N solution of NH3 in MeOH and PtO, (5.2 g). The reaction mixture is placed
’ under an atmosphere of hydrogen and is then stirred for 20 hours at ambient temperature.
After filtration and evaporation to dryness, the residue obtained is purified on silica gel
(SiO;: gradient CH,Cl, / MeOH with the addition of 1.4N NHj in the MeOH) to yield the

title product which is used directly in the next Step.

10 Step H: Ethyl 4-[2-(pyrrolidin-1-yl)ethyl]-1 H-pyrrole-2-carboxylate
To a solution of the product obtained in Step G (1.3 g) in DMF (134 ml) there are added
2,6-lutidine (4.15 ml) and 1,4-dibromo-butane (4.68 ml). The reaction mixture is stirred at
80°C for 12 hours and at ambient temperature overnight. The reaction mixture is diluted
with 600 ml of ethyl acetate. Theorganic phase is washed with saturated aqueous NaHCO;

15 solution, with water and with saturated aqueous NaCl solution, dried over magnesium
sulphate, filtered and evaporated to dryness. The residue obtained is purified on silica gel
(Si0y: gradient CH,Cl, / MeOH with the addition of 1.4N NHj in the MeOH) to yield the
title product, which is used directly in the next Step.

Step I: {4-]2-(Pyrrolidin-1-yDethyl]-1H-pyrrol-2-yl}methanol

20 To a solution of the product obtained in Step H (0.2 g) iﬁ THF (‘10 ml) at 0°C there is added,
in portions, lithium aluminium hydride. After stirring for 3 hours at ambient temperature,
the reaction mixture is hydrolysed at 0°C with aq. NaOH solution and water. After filtration,
the filtrate is evaporated to dryness and the residue obtained is purified on silica gel (SiO;:
gradient CH,Cl, / MeOH with the addition of 1.4N NHj in the MeOH) to yield the title

25 product, which is used directly in the next Step.

Step J: 4-[2-(Pyrrolidin-1-yDethyl|-1H-pyrrole-2-carbaldehyde
To a solution of the product obtained in Step I (0.09 g) in THF (3.8 ml) there is added

activated MnO, (0.315 g). After stirring for 20 hours at ambient temperature, the mixture is



CIf NCL Theoretical %58.41 5.33 11.85 7.50 Experinental % 57.51
4.84 12.07 8.51 Exanple
.5:3-(3-14-((114,5S)-3-Aza-bicycl o[ 3. 1. 011 i ex- 3-yl nmet hyl ) - 3, 5- di net hyl
-1 H 20pyrrol - 2-yl met hyl enel- 2- oxo- 2, 3-j.1i hydro-1| H i ndol - 5-yl met hyl | -
oxazol i di ne- 2, 4-di one hydrochl ori de Sfé%'A:

3-14- ((1R 58)-3-Aza-bieyq|o[3.1.01hex-3-y|nethgi)-SKS-dinethyI1Vprrr
ol - 2-yl Fitieray lagd dhe giltrieiovyansrdigd 10 demebhiccbiell thedélle progiucte Witieh is used
title pr JS 0 I.hed foll ow ng the protocol described in Step D
of Exanﬂ&%%%§6§ﬁﬁgg%gﬁﬁ%nsation of the conmpound obtained in Step C of
Exanple 1 (0.92 mml e) and the conpound obtained in Preparation 3 (1
mmol e) in the presence of piperidine in ethanol at 105C under

m cr onavBreparation 14-12a¢¥erphaline4-3Dpdwll- Hikwysmlpd-awbaldebyde s

puri fi edrpnggi lp’r&ﬁlet is SBtained as described in Preparation 18, replacing the 1,4-dibromo-

5 butane in Step H by 1-bromo-2-(2-bromoethoxy)ethane.

Preparation 20: 5-[(3aR,6aS)-Hexahydrocyclopenta[c]pyrrol-2(1H)-ylmethyl]-1H-

pyrrole-2-carbaldehyde
The procedure is as in Preparation 1, replacing the morpholine by (3aR,6aS)-hexahydro-
cyclopenta[c]pyrrole.
10 Mass spectrometry (ES +, m/z): 219.1494 (M+H)

Preparation 21: 4-[(4-Methoxypiperidin-1-yl)methyl]-1H-pyrrole-2-carbaldehyde

The procedure is as in Preparation 1, replacing the morpholine by 4-methoxy-piperidine.

Preparation 22: 4-(Morpholin-4-ylmethyl)-1H-pyrrole-3-carbaldehyde

15 Step A: Methyl 4-(morpholin-4-ylcarbonyl)-1H-pyrrole-3-carboxylate
To a solution of 4-(methoxycarbonyl)-1H-pyrrole-3-carboxylic acid (2.35g) in DMF
(49 ml) there are added diisopropylethylamine (2.11 ml) and HATU (4.9 ml). After stirring
for 15 minutes at 40°C, morpholine (1.35 ml) is added. After stirring for 9 hours at 60°C
and at ambient temperature over a weekend, the mixture is diluted with CH,Cl, and IN
20 sodium hydroxide solution. The aqueous phase is extracted 3 times with CH,Cl, and the
organic phases are combined. The organic phase is dried over magnesium sulphate, filtered

and evaporated to dryness to yield the title product, which is used directly in the next Step.

Step B: [4-(Morpholin-4-ylmethyl)-1H-pyrrol-3-yljmethanol
The title product is obtained using the protocol described in Step I of Preparation 18 and

25 starting from the product obtained in Step A.



gel (Si02; gradient AcOEt / MeOH) to yield the title product. M xture
of Z/ Eisoners (98 / 2) Mass spectronetry (ES +, nfz) : 362. 1875
.(MH and 362.1883 (MH) Step
B:3-(3-14-011R,58)-3-Aza-hicycI013.1.p£p§x-3-yltnethyl)-3,5-dinethyl-
1H
Spyrrol - 2-yl met hyt enel - 2- oxo- 2, 3- di hydr o- 1Hi ndol - 5-yl met hyl } - oxazol i
di ne- 2, StepiGid-Mogphelin 6r)ilwétlrvﬂélf-pﬂr@lepfhsad&ldﬂyd@bt ai ned fol | owi ng

t he prot 4 t
compound oy A" FRERETE el EEn R e RIPUGCLRY (e RRAT SRRl 18%nd
(0. 95 nmavdrehg frohethp pediuct olobihad neStepBt er treat ment of the reaction
mxture is purified on to silica gel (Si02; gradient AcCEt / MeOII)
and is then converted into the hydrochloride as described in Step E

of Examphe,hcbQiidg &l %etﬁﬁletrhéﬂxﬁér B§ ﬁfiPFe?araM)ﬁtluﬁﬁrtﬁfg Foth k%?ﬁ?er Raf s,
/[ 1) Mass gpectronetry +, and 4 g. 846

(M i - EheﬁﬂhﬂehgHﬁmwmanaﬁwdnanatHN Li 15Theoret|cal 962.17 5,6311. 60
7.34 Experinmental % 61.98 62811.55 7.44 Exanple 6;

1- 13- (4- Mor phol i n-4-yhnet hy1- 1H pyrrol - 2-yl met hyl ene) - 2- oxo- 2, 3-

di hydr o-pehaiRba 2334y bl l- 4wwp%hﬂymeﬁ,y5r HHGRG ré - Mhllfehﬁlﬁe The
title product 1s obtained by follow ng the protocol described in Step
E of Exanple 1, 20 replacing the thiazolidine-2,4-dione by
pyrrolidine-2,5-dione. The product obtai ned after filtration of the
reaction mxture is purified on silica gel (Si02; gradient AcCEt /

MeOH) arlﬂxdrﬁgl’éflen C BANB{[404- Mtirphbhﬁylmédiﬁyvh}lgpyxdﬁl 251jdegbyleh€d2-oRo-

Step E of Exanple | to yield the t xture of / E

i somers (97 / 3) Mads> éH@@Wﬂ%!Wlﬁesl;)‘ﬂﬁfhyﬂflﬁ*‘h‘&?ﬁh%%@ 4-tiopp- and
421.1881 (MA-1)F 25”8%&6&ﬂoﬂﬁé”t 21 2C El enental m croanal ysi s. 11
N CL

Step A: Ethyl 3-methylsulphanyl-2-ox0-2,3-dihydro-1H-indole-5-carboxylate

10 To a solution of ethyl 4-amino-benzoate (40.0 g) in DCM (900 ml) at -60°C there is added,
dropwise, ethyl (methylsulphanyl)acetate (34.5 ml) under a nitrogen atmosphere. 29.0 g of
tBuOCl are then added, dropwise, to the reaction mixture over 25 minutes, maintaining the
temperature between -60°C and -55°C. After stirring for one hour at -50°C, triethylamine
(15.4 ml) is added dropwise. The reaction mixture is brought to 0°C and then aqueous 3M

15 HCI solution (485 ml) is added dropwise. After stirring for 12 hours at ambient temperature,
the phases are separated and the organic phase is washed successively with aq. 2M HCl
solution, water and then sat. aqueous NaCl solution. The organic phase is dried over sodium
sulphate, filtered and evaporated to dryness. The residue obtained is taken up in ether. The
crystals obtained are filtered off, washed with ether and dried in vacuo to yield the title

20 product, which is used directly in the next Step.

Step B: Ethyl 2-0x0-2,3-dihydro-1H-indole-5-carboxylate

To a solution of the compound obtained in Step A (0.1448 mol) in glacial acetic acid
(700 ml) there is added powdered zinc (0.8690 mol). The two-phase mixture is stirfed at
40°C for 8 hours. The reaction mixture is filtered and the filtrate is then evaporated to

25 dryness. The residue is stirred in water overnight and filtered and the precipitate obtained is



Theoretical % 60.46 551 12.26 7.76 Experinental % 60.75 5.37 12. 67
8.20 - 27 - Exanple

- 7:5,5-11imethyl-3-13- (4-norphol i n-4-yl net hyl- 1H-pyrro| 2-yl met hyl ene)
- 2-0x0-2, 3-di bydro4Hi ndol - 5-yl i net hyil - oxazol i di ne- 2, 4-di one
hydrochlorlde The title product |s obtalned by follomnng t he protocol

described in Step E of Exa , replacing t
t hi azol ivgshed with-vtesndhe pr ust ﬁltﬁlﬁnngn wdliesf ?ﬂql H@nfvap@“ﬁ@ﬁéo drypess, and

product ;oBicaed g hlnd] HERH! ORNES phlIEaaBUAh Bt B ks oPUBIC ke

on silica gel radi ent "Ac IS then converted
I nt o t heP,by dr piekl the ndepaﬁiudtes\mmhhedsecrmﬁtcdp nEt}mfneEt(Smafp.l el toyield
the title product. Mxture of Z/ E isoners (96 / 4) Mass
spectronmetry (ES +, mz): 451.1981 (M+12)+ and 451. 1981 ( MtH)

10Mat | 9 Ko BRI @ oxFhicHRANA Uit yRiro-ind 61-Nofid

5 To a solution/suspension of the compound obtained in Step B (66.8 mmol) in THF (850 ml)

at -65°C there is added, dropwise, IM DIBAL-H solution (546 mmol) over one hour and

under an inert atmosphere. The reaction mixture is brought to -30°C over 1 hour 30 minutes.

22 ml of water are added dropwise and then 22 ml of 15 % aqueous sodium hydroxide

solution at 0°C and then 55 ml of water. MgSO4 (300 g) is added to the reaction mixture and

10 stirring is carried out for 30 minutes. The suspension is filtered over Celite and washed with
THF. The filtrate is evaporated to dryness to yield a pasty solid that is brown in colour. The

residue is triturated in methanol, and the powder obtained is filtered off and dried in vacuo

to yield the title product, which is used directly in the next Step.

Step D:  5-Hydroxymethyl-3-(4-meorpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-
15 1,3-dihydro-indol-2-one

A solution of the compound obtained in Step C (18 mmol), and of the compound obtained

in Preparation 1 (19 mmol) and piperidine (18 mmol) in ethanol is heated at reflux. After

40 minutes, the reaction mixture is cooled in an ice bath. The precipitate formed is filtered

off and washed with cold ethanol. The product obtained is taken up in toluene, heated at
20 reflux for 5 minutes and then evaporated to dryness and dried in vacuo to yield the title

product. Mixture of Z / E isomers (98/2)

Step E: 3-[(3-{[4-(4-Morpholinylmethyl)-1 H-pyrrol-2-yljmethylene}-2-0x0-2,3-
dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione hydrochloride
25 15.4 mmol of thiazolidine-2,4-dione and triphenylphosphine supported on resin (3 mmol/g,
30.8 mmol) are stirred under an inert atmosphere for 10 minutes at ambient temperature in
anhydrous THF. The mixture is cooled in an ice bath, and tert-butyl azodicarboxylate
(15.4 mmol) is added. After stirring for 10 minutes at 0°C, the compound obtained in

Step D (10.2 mmol) is added. After stirring for 1 hour 30 minutes at 0°C, the mixture is



Theoretical %59.20 5.59 11.51 7.28 Experinental % 59.37 5.41 11.42
7.44 15Exanpl e 8:
. 1-Methyl - 3-[ 3- (4- nor phol i n- 4-yl net hyl 44 pyrrol - 2-yl net hyl cne) - 2- oxo-
2, 3-di hydro- I H-i ndol - 5-yl mathyll-lmdaﬁolldl ne- 2, 4-di one
hydr ochloride The title pr oduct |s obt™ai ned by foI | owi ng the protocol

described in Ste E of Exa % aci n?
thi azol iiticral sndy hei s ipyvap %leﬂﬁi bitrais h%@‘ﬂﬂp@raa%%drynﬁ@ and then

pr oduct t AT ith

brosi T ARRHOGEPRIT B e M) B dh SORREERC SR I thl Bl EudUT DLEE
into t hendstlya:lrobéﬁll))(hSGenlaa,smd&hma bédM svhﬁimpofﬂi@f 1nEetmno>ﬂ €1 0lmt)as piléddd The
the title, product. re. of SOer s I\/ass

spect F orfakfign fe@nszenrﬁt to apgpt 1%9@ 1128“ cog 12?8 l%?mﬁ

El eqrent @he@r%tﬁ@@@tjrﬁ’eﬁ' are fﬂ{e@d c?fﬂiﬁ@é}rrﬁﬁrb | wiBRDdith c@ﬁiléh%l %né Hried in
Experinmental ® 9%67. 74 2814.60 7.24 - Exanpl e

9: 5- (4- Gt %éﬁZyb’leétbﬂne)tLﬂSmOC(wt Mmph@bfﬁe/ﬁggm@tsr@%lll-l- pyrrol -
yl m et hylgsgf%t o 9@3% %}drél% llzBé M?h) ar}a z[g%tl %'1'(1\&411& azol i di ne- 2 4

- di one
5- (4- Chipgsianbpbizy| 11dege) - t hi azol i di ne- 2, 4-di one

Elemental microanalysis:

10 C H N S Ccr
Theoretical % 55.63 4.88 11.80 6.75 7.46
Experimental %6 55.36 4.73 11.78 6.72 7.84

Example 1a: 3-[(3-{[4-(4-Morpholinylmethyl)-1 H-pyrrol-2-yljmethylene}-2-0x0-2,3-
dihydro—lH-ind0145'-yl)methyl]-1,3-thiazolidine—2,4—di0ne hydrochloride

15 The title compound is obtained by purification on silica gel (SiOy; gradient CH,Cl, /
MeOH) of the compound obtained in Step E of Example 1 before conversion to a salt and
then converting into the hydrochloride as described in Step E of Example 1 to yield the title
product. Mixture of Z / E isomers (1.5 /98.5)

20 Elemental microanalysis:

C H N S cr
Theoretical %  55.63 488  11.80 6.75 7.46
Experimental % 56.06 4.81 11.84 6.99 7.48



5A sol ution of 4-chloro-benzal dehyde (3 nmol es),
t hi azol i di ne-2, 4-dione (3 mmol es) and piperidine (3 nmmoles) in
. ethanol is heated at reflux overnight. The reaction m xture is cool ed
in an ice bath. The crystals formed arg filtered oil, washed with
cold ethanol and dried in vacua (40C) ?% yleld t he tlde product. Mass

spectrorretry (ES , [ﬂ%‘rﬂ 237.9732 (MH t
B: 5- ( 4- dxamplendhsy Br %C%Nlarpholmwﬁmyﬂhlﬂ ke iy methydongiod-oye-g43-

rret hyl ene) - 2- oxo- 2, (\’S} ﬁdﬂ é”‘“?ﬂsﬁc?“?eﬂ%’"bﬁ aﬁolydhleézzgldlldn ne-2,4-dio
ne hydrochlorlde The t|tIe product is obtalned by follomnng t he

pr ot ocol SCI’I b of Ex le 1 epl.aci n

t hi azol i'd lﬁ’?ng %%éh%’ Eﬁaﬁ%’é{%‘) g ﬁ“F%P gﬂn refig (3 mmol/g,

product 31—)58 le(ﬁ) ﬁ%@tl%@l %‘hdér' dt #ndttla@RoPheret oL 10 koAt Ah¥lcHl @rﬂp%rature in
purified on silica gel (Si02; gradient AcCEt MeOH) and is the

conver t edhydrous (IFE". hltr cmmumr isdeocded die sor IICbetHlth rergt epl-putyl ame@chate

to yiel e titl.e odu M. Xt ur foZ.[ E i rg (98.5 /
vase spddtiomaehyS BUSE i &her Mt @ Yoo pates, i 9C el im0 fbingd o
El ement ESteﬂ@foQ&ﬁﬁipYél %10 Zanﬁom fis Mdsd aafthennthg all BoObS3020inkte3 At 9°GBthe
5.37 7.51 Experimental % 57.79 ) .

mixture is filtered and the resin is washed with THF. The filtrate is evaporated to dryness

and then chromatographed on silica.

10 Mass spectrometry (ES +, m/z): 439.1435 (M+H)"

Example 2: 3-{3-[1-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-yl)-ethylidene}-2-0x0-2,3-
dihydro-1H-indol-5-ylmethyl}-thiazolidine-2,4-dione hydrochloride

Step A: 5-Hydroxymethyl-3-[1-(4-morpholin-4-ylmethyl-1H-pyrrol-2-yl)-ethylidene]-
1,3-dihydro-indol-2-one

15 A solution of the compound obtained in Step C of Example 1 (2.5 mmoles), the compound
obtained in Preparation 2 (2.9 mmoles) and ammonium acetate (5.2 mmoles) in ethanol
(4 ml) is heated at 120°C under microwaves for 20 minutes. The precipitate obtained is
filtered off, washed with ethanol and ethyl ether and then dried in vacuo to yield the title
product. Mixture of Z / E isomers (99 / 1).

20 M@g_sp_eg{tqnggt_ry (ES +, m/z): 354.1799 (M+H) and 354.1793 (M+H)
Step B: 3-{3-[1-(4-Morpholin-4-ylmethyl-1 H-pyrrol-2-yl)-ethylidene]-2-0x0-2,3-

dihydro-1H-indol-5-ylmethyl}-thiazolidine-2,4-dione hydrochloride
The title product is obtained following the protocol described in Step E of Example 1 by
condensation of the compound obtained in Step A (1.3 mmoles) and thiazolidine-2,4-dione
25 (1.7 mmoles). The product obtained after treatment is purified on silica gel (SiO,; gradient

AcOEt / MeOH) and then converted into the hydrochloride as described in Step E of
Example 1 to yield the title product. Mixture of Z/ E isomers (99/ 1)



4.30 9.25 5.19 7.24 - 29 - Exanple 10: 3-{3-14-((! .
R, 5S) - 3- Aza- bi cycl o[ 3. 1. 01hex- 3-yl net hyl ) - 1H- pyrrol - 2- 34-
. met hyl enel - 2- oxo- 2, 3-di hydro-Lii-indol-5-ylnethyll-thiazolidine-2,4-
di one hydrochloride Step A 3-14-((1
R, 5S) - 3- Aza- bi cycl op. . 1. 01hex- 3-yl i net RYr)- 11/ - pyrrol - 2-
Syl met hyl enel- 5- hydr oxynet hyl- 1, 3- dOhydr o-i ndol - 2-one A sol ution of
5- hydr ox3daes tpediramara (B droizaydi3. 136 iMH(D). 76d Adb Il ed) (MtHE conpound

obt ai ned 'lt}. Pre rg%;ogn 4 (3.30 nmol es) and piperidine (2.75 mol es)
in ethangle—?équzg” t t reflux. After 2 hours, the reaction mxture
I S evapoErhRAtadnbrbbulpsgsi due is triturated in Ac()Et. The

precipitate forned is filtered off to yield the title product in the
formof a tom xture of Z/ E ¢sonerd (965 4). SVass dgectronetry (ES

( )
, : 336. 17 P 6. 1733
E: 3?1 g) 14- ( (I R@%?%!z)z/g ginggi%?o[ %.] : 0(1 eggé@% ﬁgt hy7l%5- 1H pyrrol -2-y
| -

Experimental % 55.90  5.00 11.06 6.25 8.29
met hyl encl- 2- oxo- 2, 3-di hydro-1/1-i ndol -5-yl met hyl } -t hi azol i di pe-2, 4-d
i one hydrochl oride 15The title product is obtained follow ng the
protocol described in Step E of Exanple 1 by condensation of the
-conpound obtained in Step B (2.02 mvl es) and

5- (4- chl Bxabpledy I3-(Hbﬁ@Mddph&ﬁMéﬁ-yithgﬂ,—Ié!ﬂiyonﬂ-?(»)’ﬂnwhytmé)es))xofztﬁef |
roduct obt ai ned ter filtraifion of the reactiqn mxtyre i yrifie
oSt ca ol (5 Syt Liriniet bl s e s Dione P endubrias
into the hydrochloride as described in Step E of Exanple 1 to yield

the title 20product. Mxture of Z/ E isoners (97 / 3) Mass
spect r onepA: (b zelidipe)4-dig®. 1486 (M+H) and 435. 1493 (M+H) El enent al

R e L L Y £ I
3- (4- Moraeb@hiide d- yihobd) yid didthylyarona@-y ) 15ahhylee) ahd thd Raif hixdurdlis e

adi azol -3-yl met hyl ) - 1, 3- di hydr o-i ndol - 2- oue_ hydrochl ori de
heated at ref}/ux) for 1.5 hours)./ ‘The reaction mixture is e)(/aporated to dryness and then taken

up in water. The aqueous phase is extracted with diethyl ether. The aqueous phase is
acidified (pH 2) and then evaporated to dryness. The residue is triturated in AcOEt and
15 filtered. The product obtained is purified on silica gel (c-Hexane / AcOEt; 1/1) to yield the

title product in the form of a white powder.

Step B:  3-[3-(4-Morpholin-4-ylmethyl-1 H-pyrrol-2-ylmethylene)-2-0x0-2,3-dihydro-
_ 1H-indol-5-ylmethyl]-oxazelidine-2,4-dione hydrochloride
The title product is obtained following the protocol described in Step E of Example 1 by
20 condensation of the compound obtained in Step D of Example 1 (4.8 mmol) and the comp-
ound obtained in Step A (7.31 mmol). The product obtained after filtration of the reaction
mixture is purified on silica gel (SiO,; gradient AcOEt / MeOH ) and is then converted into
the hydrochloﬁde as described in Step E of Example 1 to yield the title product. Mixture of
7/ E isomers (97 / 3)
25 Mass _spectrometry (ES +, m/z): 423.1670 (M+H)" and 423.1697 (M+H)"

Melting point: 216°C



The title product is obtained by follow ng the protocol described in
Step E of Exanple 1, replacing the thiazolidine-2,4-dione by

. 3H11, 3, 4] t hi adi azol - 2-one. The product obtained 5 after filtration of
the reaction mxture is purified on S|i§nca gel (Si02; gradient AeOkit
/ I\/EOH) and is then converted into the“hydrochloride as described in
Step E of Exa Ie 1 to yleld the title product. Mxture of Z/ E

i somer s Hlement trometry (ES +, mz): 424.1437 (MtH) + and
424. 1459 (M+H) EI errent al _m creanal ys (yL H N S - Theoretical %
54.84 4.82 15.23 6.97 7.71 Exper| msnt aI 0 4.65 15.07 6.89 7.72

Theoretical % 57.58 5.05 12.21 7.73
Experimental % 57.55 4.80 12.21 7.96

5 Example 4:  3-{3-[1-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-yl)-ethylidene}-2-0x0-2,3-
| dihydro-1H-indol-5-ylmethyl}-oxazolidine-2,4-dione hydrochloride
The title product is obtained following the protocol described in Step E of Example 1 by
condensation of the product obtained in Step A of Example 2 (1.54 mmol) and the
compound obtained in Step A of Example 3 (2.31 mmol). The product obtained after
10 treatment of the reaction mixture is purified on silica gel (SiOy; gradient AcOEt to AcOEt/
MeOH, 9/1) and is then converted into the hydrochloride as described in Step E of
Example 1 to yield the title product. Mixture of Z / E isomers (99 / 1)

Melting point: 220°C

15 Elemental microanalysis:

C H N T
Theoretical % 5841 533 11.85 7.50
Experimental % 57.51 4.84 12.07 851

Example S: 3-{3-[4-((1R,58)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-3,5-dimethyl-1H-
20 pyrrol-2-ylmethylene]-2-o0x0-2,3-dihydro-1 H-indol-5-ylmethyl}-

oxazolidine-2,4-dione hydrochloride

Step A:  3-[4-((1R,5S)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-3,5-dimethyl-1 H-pyrrol-
2-ylmethylene]-5-hydroxymethyl-1,3-dihydro-indol-2-one
The title product is obtained following the protocol described in Step D of Example 1 by
25 condensation of the compound obtained in Step C of Example 1 (0.92 mmole) and the
compound obtained in Preparation 3 (1 mmole) in the presence of piperidine in ethanol at

105°C under microwave activation. After filtration, the solid obtained is purified on silica



Exanpl e 12:
5,5-11itnethyl-3-13-(4-norpholin-4-yl me(hyl -1H pyrrol -2-ylinet hyl ene)
.- 2-0x0-2,3-di hydro-1H i ndol-5-yl nethyl | -thiazolidi ne-2, 4-di one
15hydrochl oride Step A: 5,5-Di nethyl -thi azolidinc-2, 4-dione 41.4
mol es of methyl 2-brono-2-nethyl - propl onate and 4.56 mmol es of
t hi ourea are dissolved in n-butanol and stirred at 10C for 5
hour s. ‘Ig?é (8i6)2y gradigng Aé\%dr%e@él)tt@ 3@?19rf§§§1ﬂ§rﬁi0fh|‘fé Magtugruel Zs/ Edpaipers
up in et % (120 n) and HC (2N, 120 ni) and then 20 heated at
refl ux f hours. The ethanol is evapor at ed off and the mixture is
di | uted A@;;bpmt@ygg(yﬂm Ainy/zZandb 2t 15 (B&HD aaidkdb2n 883 AECHt . The
organi ¢ phase is washed with saturated NaCl solution, dried over
magnesi um sul phate, fi I tered and evaporated to dryness The crystals
obt ai nedsg B: wasy) ?jh t&ﬂﬁbmfyuoiﬂ@ﬂlati ﬁﬂahgmaesiahaeef@wpz-t 0
yield t |l e uct . I\/Etlng poi nt . %
B: 55 5- Di net hyl a}yreolexylmtphbhe]nz-:xxg«lz;i!edihyﬂrq-&%yndob&)ﬂmythm}-hyazehéine-
2_ .
oxo- 2, 3- di bydr oA sy ArecHIoTids 1y | Hhi azol i di ne- 2, 4- di one
hydr Ochlnfel e JREutt it loBtadcddlbwing GBtRbBES wcﬁmci pvSteg B bEERsM@pRCOby
described in Step E of Exanple 1, replacin

t hi azol ic@ndnsation ff Ba éowovmfbolzt@lﬁtﬁ@emateab% Z@ ﬁ%@mwe‘aﬁl@powmlrw@e -2,4-dione
duct d
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Elemental microanalysis:

C H N Cr
5 Theoretical %  62.17 5.63  11.60 7.34
Experimental % 61.98 6.28 11.55 7.44

Example 6: 1-|3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-2-ox0-2,3-
dihydro-1H-indol-5-ylmethyl]-pyrrolidine-2,5-dione hydrochloride
The title product is obtained by following the protocol described in Step E of Example 1,
20 replacing the thiazolidine-2,4-dione by pyrrolidine-2,5-dione. The product obtained after
filtration of the reaction mixture is purified on silica gel (SiOy; gradient AcOEt / MeOH)
and is then converted into the hydrochloride as described in Step E of Example 1 to yield
the title product. Mixture of Z / E isomers (97 / 3)
25 Melting point: 212°C

Elemental microanalysis:

C H N Ccr
Theoretical % 60.46 5.51 1226 7.76
Experimental %  60.75 537  12.67 820



11.14 6.37 705 Experinental %56.99 5.27 11.58 630 7.48 Exanple 13:
5-1sopropyl i dene-343- (4-nor phol i n-4-yl met hyl- 1H pyrrol - 2-yl net hyl ene)
. -2-0Xx0- 2, 3-di hydro-1Hi ndol -5-yl net hyl | -t hi azol i di ne-2, 4- 15di one

hydrochloride "Hie title product is ob%,?i ned by follow ng the
protocol described in Step E of Exanpl& 1, replacing the
t hi azol i di ne-2, 4-di one by 5-isopropyl idene-thiazol idine-2,4-dione.
The product obtained after filtration of the reaction mxture is
purified on silica gel (Si02; gradient AcCEt / MeOH) and is then
converted into the hydrochl oride as described in 20Step E of Exanple
lto yielBxdiplet7:t| & ipmldbl(htyl-?;JYBé(uuiiﬁphthM»ﬁme%bﬂEIH-;(y%ollz izl)limee)—
spectrometry (ES +, nz : 479. 1739 (I\/Hr@C and 479 1744
El enental m croanafzy@‘i0 3dileygropindalicyim 63@2811@"'%é ‘@238 88
25Experinmental %84 9 &ihi‘%&) 81 6356.58 - 32 - Exanpl e 14:

3.13-(1- Methyl-4-no fw I n-4-yl met hyl - 1H pyrrol - 2-yl net hyl ene) - 2- oxo02

, 3- di hydfle e pmdu&t—ﬁqbtmmdhlyy follolwiag dlei ool ddscdbeahen RiegridohEaringke 1,

St . o . . o .
o Hy dr'SRYFBE HYF - Biarelidipe v dignerdy pivor I metyr oy inerr d-digner dihepproduct
yl met hyl @aghedl aBedfilyfion-dMae! redctRRemdtie f[s'ﬁdrﬁieﬁr&dldﬁicalg%l qbi@y; neshient
follow n thebg/lot ocol described in Step Do
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or esencd oY ber i L it PRSI BEE bbb Ve ot vat i on.

(Si 02; gradl ent AcCOEt / I\/EOH) to yield the title product. M xture of
7 /IOE Melting point: 191°C

Elemental microanalysis:

C H N T
Theoretical % 59.20 559 11.51 728
Experimental % 5937 541 1142  7.44

15 Example 8: 1-Methyl-3-[3-(4-morphelin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-2-0xo0-

2,3-dihydro-1H-indol-5-ylmethyl}-imidazolidine-2,4-dione hydrochloride

The title product is obtained by following the protocol described in Step E of Example 1,

replacing the thiazolidine-2,4-dione by 1-methyl-imidazolidine-2,4-dione. The product

obtained after filtration of the reaction mixture is purified on silica gel (SiO,; gradient

20 AcOEt / MeOH) and is then converted into the hydrochloride as described in Step E of
Example 1 to yield the title product. Mixture of Z / E isomers (97.5/ 2.5)

Elemental microanalysis:

» C H N T
25 Theoretical % 5854 555 14.84 751
Experimental %  57.74 528  14.60 7.24



10i sonmers (65 / 35) Mass spectronetry (ES +, mz): 354.1791 (Mil-1)1
and 354.1802 (M+rH)+ Step B: 313-( :
. -Met hyl - 4-nor phol i n-4-yl met hyl- 1H pyrrol - 2-yl net hyl ene) - 2- oxo- 2,
di hydro- 1H i ndol-5-yl net hyl | -t hi azol i djpe-2, 4-d | one hydrochl ori de
The title product is obtained followng the protocol described in

Step E of Exanple 1 g% 15 condensation _of the conmpound obtained in
Step A (Exammlefp| e)S-thEhiarodheseylidens)3-13-(dimpghelinsbymethek] Hparol-2-

e T i G P O p

into the hydrochl ordidge hgdibehnrideed in Step E of Exanple 1 to yield
the title product. Mxture of Z/ E isoners (30 / 70) 20Mass
spectronetry (ES +, in/z): 453.1607 (MtHY and 453.1585 (MM

El ement %teﬁAcgqar@ﬁ}\ﬁ%%S%Md%% -HRERiACal domb49 5. 15 11. 46 6.56

7.25 Ex 4. 96 11. 01 668 - 33 - Exanple 5:
34311- (4 wbiuphmqfrn—dhlytmmnlzyudemdep@r mmOl@S),ylh)athdmyﬂi 4Hdivak -(2-orwles) 3nd

di hydro-LI1 - d|ne 2 one hydrochl ori de
Step A DIRGHHH @rf@‘flﬂt}i)@e% %h‘s%fﬁﬁﬁé‘ fefuz oy ?Wégq’ﬁ |- -pyrrol-2-y1)-
The reaction mixture is cooled in an ice bath. The crystals formed are filtered off, washed

with cold ethanol and dried in vacuo (40°C) to yield the title product.

10 Step B:  5-(4-Chloro-benzylidene)-3-[3-(4-morpholin-4-ylmethyl-1H-pyrrol-2-yl-
methylene)-2-0x0-2,3-dihydro-1H-indol-5-ylmethyl]-thiazolidine-2,4-dione
hydrochloride

The title product is obtained by following the protocol described in Step E of Example 1,
replacing the thiazolidine-2,4-dione by the compound obtained in Step A. The product

15 obtained after filtration of the reaction mixture is purified on silica gel (SiO,; gradient

AcOEt / MeOH) and is then converted into the hydrochloride as described in Step E of
Example 1 to yield the title product. Mixture of Z / E isomers (98.5/ 1. 5)

Elemental microanalysis:
20 C H N S cr
Theoretical % 5829 439 938 537 7.51
Experimental % 57.79 4.30 925 519 7.24




propyl i denel -1, 3-di hydr o-i ndol - 2-one 5A sol ution of
5- hydr oxymet hy1l- 1. 3- di hydr o-i ndol- 2-one (-0.22 mmole), the conpound
~obtained in Preparation 5 (0.44 mmol e) and anmoni um acetate (0 44
nmole) in n-butanol (4 m) is heated at_ 150C under m crowave
activation for 1 hour. The product obt@&f hed after evaporation of the

reaction mxture to dryness is purified on silica gel (Si02; gradient
AcOEt |/ Basgrplel@: vide(X[4-(@Ri59013eAps-biycto[3.MOthax-2-ybhethy))- Bl ipyoredr2syl-

(92 12 %&Ngﬁﬂs ;fﬁﬁ%&&ﬂ%%f@&?%ﬁ:%éﬂ oot Sty dhiafiaine-2,4-

n-4-yl met hyl- 111- pydiomd hydothtopigepy! i denel - 2- oxo- 2, 3- di hyd
ro- 1H i ndol - 5-yl met hyl ) -t hi azol i di ne- 2, 4-di one hydrochl ori de The
title product is obtained follow ng the protocol described in Step E

of Exa by 1¢C ] Lo of. th i I A (0.96
mol e) g i a2 F:)[I(;l F@%’Z’g%bh& |'{c’)lr?%ﬁg%ﬂm‘%gwgﬁttg??aglfh@%;—gguct

O.b][ gi ned i’ift(;_r 0fg'lxhéﬂ@}je!n@]lsm'&fdtrhgm/i&'l\i/ggll_,i)emmjédidslhhﬂol-s-mri fideq on )
silica ge i 02; gradient i and then convert nto the
Py dr oehibr fkeiods Oégé-quhﬁémtﬁ%i’érﬁll&ydas@mésﬂa%rﬁrl% @ Fomynee: the apnegnd
product . s M; Xt i ep @hardtidn F (3 50 %@1@@%‘(1%% dridhe E§§§ Hﬁmg%riﬁ) RBlah¥! & Feated
+, mz): 467.17/62 (M+tH) and 467.1782 ( P—|)+ 20Exanpl e 16:

5- (4- Hy dit oafux2 -Adkew-2 howag,othe deavtida yhinetrdyd §vapolatedhamnrdothel esidue isl tmigtrhted -in

111-pyrrpl < 2-yl net hyl ene).- 1, 3- di hydr o-i-ndol - 2: one .To a sol uti.on_of

the ComiOid aBEa R, eiibie Hrd o4 ST L O il gl i RGpn of o
MeQgl di axmaRe 6A2 /M isbmd2 (96 ) }).t here is added NaBH4 (2. 75 nmol es) at
O0C. The reaction mxture is stirred at anpient tenperature for 5

hours. THessspettanear BBt ure/'z):S36MAP6 el el 33651 ERy(YVeFd and t aken up
in water (20 m) and is then extracted with AcOEt (4 x 40 ml). The
organi ¢ phases are conbi ned. The organi c phase is dried over sodium

sul phat &tejh B: t er3e(3-pid1R\ESPG- 8B Bidyolofl. Y 0fsS-3-FhiketheBi 1dBpyiolRuyl-f i ed
on silica gel (5i02; gradient DCM/ I e title product.

) McOH) to yield the title [
M xture of z! 1meethylspel-3-oxe2,35djhygreyl H-indokS:ylpethyliHhiarqlighpe-2yd-dipne
+, mz): 441.16 !%_{Em ) nd 441.1621 (M H)I El enental
m croanal ysi s: I%%rgQ 'eoliig'?i cal %9.98 5.4912.72 7.28 S5Experinental %
59186 5.B8I1RISH0663 iExhmiiee bpwing the protocol described in Step E of Example 1 by
343- (1- Met hy1- 5- nor.phol i n-4-yl met hyl -1/ 1-pyrrol - 2-yl met hyl ene)- 2- gx02
P32 ny AP BSTTHIHOGT - SEy PAIRRLTYY PEEHELZ 81 Sd: 42024 POy oo o 68~
Step A JehbydidexyrmiaRyildide-0 k- aBhd Blop niiRs1B)OThe plodikiBbtained after filtration of
1-1H-pyrrol-2-yl'- nethylenc)-1, 3-di hydro-indol-2-one toThe title
product theregbtien mextuteois pwilted athailips geloGdP2duedieibaeOEh/ SfesyDagt is then
Exanple 1 b ondensati on .of . 5- hydr oxymet hyl- 1.-3- dj ror-indo -0
Cioga tsupreesioaRE TR Bl B QIHER N g heRleer [O98h e 0fe
i es) praducheignesenge PkopeRep? ddne in ethanol at reflux for 4
hours. The product obtained after evaporation of the reaction m xture

d
to dryndéesisgegyipmerivdiSon i/z): e a 148e (NsHy 2and39eh 493t MadOEt /1 MeoH) to
yield t@erﬁéi}t&ﬁnﬂ&fw%m: 15M xture of Z/ E isoners (22 / 78)

C H N S cr
Theoretical % 5866 492 11.90 6.81 7.53
25 Experimental %  57.82 4.84 11.58 6.60 7.59




Mass spectrometry (ES miz): 354.1860 (MR) and 376.1577 (Ml-1-1)1
Step ft
- 343- (1- Met hyl - 5- nor phol i n-4-yl net hyl - 1H pyrrol - 2-yl et hyl ene) - 2- oxo- 2
, 3- di hydro-1/1-indol-5-yl net hyll-thiagzolidine-2,4-di one
hydrochloride The title product is obtdlhed follow ng the protocol
described in Step E of Exanple 1 by 20 condensation of the conpound
obt ai nedixamyie djp: A X @-Herphulired)ylmathyl-Happirioti2ndne thildi Qe @x69

gel (8021 qr adi endl B dBen st T ARy grG AP b diqghloride
hydr ochlfel e geddass lbbﬁﬁﬁl:dlﬁy ﬁtu@mufg Qfe ;Eéﬁt@@@l' @esa-,ns&i ¥ Sef B BEEKAhpR 1,
product. M xture of Z / E isoners } Mass spectronetry (ES +,

m z): 45@14@@@ tbq\/[tm;t@l@m 21,5311@5-519}/ (3%[_1),&,4 t@émgl one. The product obtained

3-13-(5 I i rro |.eng)

di h§dr o- a%%{ I%ht? tkonso ﬁlrre”'t%%aﬁh EihHlktglzo %‘ilrg% ?lcg n o @go %ﬁ?%F%dACOEt /
Step A LMJ:(DM@I anxx;srtﬁérhydnv3rté<5mﬂ®tmh@urd¢hn>rmle rﬁeuhsdrrbédh BiepMobf Bxahpie 1 to
hyl ene) - 3-di hydro-indol-2-one 5The title product is obtained

fol | ow rygelfimetﬁ}eowreéw Medeieiddd § somice®B/d9 Exanpl e 1 by

condens W veng(1. 53
nnnles)qwaﬁggﬁﬁughé% gqx§gg;9%é ?ﬁagbe aral%%ﬁ?%§9% 5? nol es) in

t he predgepenefmisrqgeniydisne in ethanol at reflux for 3 hours. The
precipitate formed is filter%g of f ,and hed, wth ethanol. The
prbluct obtained is dried in‘vacua‘to yi & d the titlé&’product.
Mxture of Z [ rkedepimios 104884 8/4)82) Stm 6.97 7.71

B: 343- (5- Mor phol i a- 4-yl i net hy rrol yl met hyl ene) - 2- oxo- 2, 3-di h
ydro- 1H i ndof~Berjherdehipl | iﬁ@bzo4ﬁ%|nd52”Z di%he hydr@chl oride The
title product is obtained followi ng the protocol described in Step E
of Exanple 1 by condensation of the conpound obtained in Step A (1.21
mol es) and thiazolidine-2,4-dione 15 (1.82 nnDIes) The product

obtained after treatnent is purl fled on silica (Si02; radient
by A IR U IR FRAN I O U KT SRRy

| Somors (99,510 50 B RS TaRURI g RS M © )

4.88 4.81 N hydrochloride

Step A: 5,5-Dimethyl-thiazolidine-2,4-dione
41.4 mmoles of methyl 2-bromo-2-methyl-propionate and 4.56 mmoles of thiourea are
dissolved in n-butanol (90 mL) and stirred at 110°C for 5 hours. The solvent is evaporated
to dryness and the residue is taken up in ethanol (120 ml) and HCI (2N, 120 mL) and then
20 heated at reflux for 16 hours. The ethanol is evaporated off and the mixture is diluted with
water (120 ml) and then extracted with AcOEt. The organic phase is washed with saturated
NaCl solution, dried over magnesium sulphate, filtered and evaporated to dryness. The
crystals obtained are washed with pentane, filtered off and dried in vacuo to yield the title
product.
25 Melting point: 76.6°C



11.80 11.93 S 675 6.65 O - 7.46 7.65 Theoretical % Experinental %

Exanpl e

19: 3- (4-

Mor phol i n- 4-yl met hy1- 1H pyrr ol - 2- yhuet hyl enc) - 5- ( 2- oxo-

oxazolidin-3-ylnmethyl)-1, 3-di hydro-i ndg) - 2- one hydrochl oride Step A
3-(4-Ni tro-benzyl)-oxazol i di n-2-one 25To a suspension of NaH (60 % as
a dispersion in oil, 0.34 nol) in anhydrous THF (60 m) at OC there
i s addedStenBopwiSseDimetdyl-3t[Bdf-roorphedinct-y imethel- bieyrool2 yiveethylenek?-

oot e S0 S Sty AU PR Bbochtoria
1- br onorEiehytle ﬂroﬂut;tn@dbemeﬁriey fc@lo%ngmiel profocal desstibiédino$tep HEof EiMaple 1,
(10/1) (250 m) is added dropw se a C. The reaction mxture _is then

stirred '6R/asing gh@ thiazelidincht-digrp By éb‘a cempphed 98faiRsdoin PPt fer h@dapé'ept
to %)vgt The: z{llﬁecﬁraﬁext ﬁﬁ&tl@g%dthe rHa {6 tﬁﬁ%r%nx’s Iﬁglf{gd S MR I‘g'ef’”@x()?z? g%dlent

15

20

25

e suspen5|on obt ai ne
AcOEt / MeOH) and is then converted into the hydrochloride as described in Step E of

Example 1 to yield the title product. Mixture of Z / E isomers (95 / 5)

Elemental microanalysis:

C H N S cr
Theoretical % 5731 541 11.14 6.37 7.05
Experimental %  56.99 527  11.58 6.30 7.48

Example 13: S-Isopropylidene-3-[3-(4-morpholin-4-ylmethyl-1H-pyrrol-2-yl-
methylene)-2-0x0-2,3-dihydro-1H-indol-5-ylmethyl]-thiazolidine-2 ,4-
dione hydrochloride ’

The title product is obtained by following the protocol described in Step E of Example 1,

replacing the thiazolidine-2,4-dione by 5-isopropylidene-thiazolidine-2,4-dione. The

product obtained after filtration of the reaction mixture is purified on silica gel (SiOy;
gradient AcOEt / MeOH) and is then converted into the hydrochloride as described in

Step E of Example 1 to yield the title product. Mixture of Z / E isomers (99 /1)

Elemental microanalysis:

C H N S Ccr
Theoretical % 5830 5.28 10.88 6.23 6.88
Experimental %  58.09 5.19 10.81 6.35 6.58



5 concentrated and then poured into 500 m of water. The solution is
then extracted with DCM and the organi c phases are conbined. The
_organi ¢c phase obtained is washed with water and with saturated
aqueous NaCl solution, is dried over s%i um sul phate and is then
filtered. The filtrate obtained is contentrated and the solid formed
is filtered off, washed with ethyl ether and then dried in vacuo to

yiel d tHexampleddpBodddtMefthildhmprphplindd-wimetby |- Hr-py wol-heylmeshylaeg-oxo-

compound obt ai ned L SR AT BRE T Vi I ATAEG2 Ne R dfichloriae
ethanol (300 m) is stlrred at reflux for 20 mnutes The solution is
brought to OC and nade al kal i ne W th ag‘ueous SOdI um

at pH =
hydr oxi ddeR Ak ut i orr-Hydoexymeshyls(}- W@Y‘ﬁ“‘&dﬂ%ﬂ“&ﬂd’hﬂlﬁ e -By Bigl-2-
obtained is filter I Iyt e is then extracted wlth
DCM (2 x 300 ml); "t e rgagiqi:j %ﬁggggﬁlg&ezc%ﬁl ned. The organi ¢ phase
obt & ned Hestitivaysioddctvik tobtangtdeiollawehgniht pretatelr disenbeaignettos D\lef:Example 1 by

luti d t.h | t The filt
obt a1 nedondErsgngor 8 ox 0oty JRMSE oG DR BPdRl o1s | KB oGt the
i s used @hB6hd Mbﬂaﬁleﬂh&Pfh@ﬁa‘cx@h%p(l @Qﬁﬁn%l%sﬁn the gresence of piperidine in ethanol

3- Met hyl sul phany - 5- (2- oxo-oxazol i di n-3-yl et h 1, 3-di hydro-i ndol - 2-
one To atdoPid umlﬁrcﬂwtcweavecwpwm étﬁneaﬁmratwnSpecbywswhneﬂw ip pupifigd

m xt ure of F e

dr opw st 51&338\[' (é%? y%ra ?r% %%@/- Qﬁp e 1%]61 ﬂfgg ‘Scrtldﬁ/h%gge glfz /B
ni {4 ogenscﬁﬁdfpgiﬂveyse tBuOCl (0. 136 mol | is added dr opwn se to the
reaction m xture over 20 m nutes, keepi néoerature bet ween

- 60C and{assspectroptpyEsrt. /ey r3|5f‘|<j7?be6H% EF’}’tﬂ‘l.13r54a]t 240EH) 1 i et hyl ani ne
(0.152 not) is added dropwi sc. The reaction m xture is brought to 0C
and then aqueous 3MIICl solution (580 m) is added dropw se. After

stirrin@téwB: 13-[3e(ir N ediylarinoepholircdqybmethyi-¢ /-p j’larubzgdmieﬁly}héwaeésom%?:—
evaporated in vacua and .t t epus wi.t h DCM
and the organi @alb*fgré’e&g éPg‘ﬁ(:%ﬁE‘i“ﬁg%T t*fﬁé"@]‘ﬁ‘éﬁr{a é’é'%B'i‘.)"t ondy i s
washed Wihitwes8tu@nd obRerkdWolIBwRSRE Prabed /QuERUISINNKEY FS6f Ekétrﬁﬂe 1 by

The organi c phase is dried over sodi um sul phate, filtered - 37

evapor atcendensatiimyefcie cofnheurm oidaioed obbtab de )-8 Hne@pyetthﬂhlang@lnhZMl@ne

of 1 wadhea W les B g e APRRIea o AR R R PR BHFR S hffifon

product silaigeh($i®),u gﬁdledt A@@Elt y MEOMNEnd1BXtheSeepvertet Q@to@he hydrochloride as
5(2- 0xo- oxazol i di n-3 13- dlhydro i ndol -2-one 5To a solution

of the d&spBah Stpak ﬁé@xmp@t bfp eldnthg tislei napdugé Yipgurecqtd? ( Boigomers (30 /
there is ?dded powdered zinc (1 nol). The reaction mxture is stirred
over ni ght at anbient tenperature and is then filtered. The filtrate
is filtered off and tpen recrystal lised from ethanol to yield the
title p ctronmetry (ES +, mlz): 233.0905 (Mtl1)1 Step
E: 3- (4- l\/brphol in-4-yl et hyl- }41- pygy ol - 23yl ngt hyl ene)5- (2- oxo- oxazol
itlin- 3-ylnethyl)-1, 3-di hydro-indol -2--one hydrochl oride A solution

of the corrpoun@fh@b‘elafcifaiéd i BEep DL 18 /8. 4moléex) , t hé 28onpound

obtained in Pr aratlo ( es) d pi peridi (13.2 mol es)
in EtOH (100 ﬁ‘%‘? rirgendgh rredgéo%g W‘% ef Ildgﬂf o%@ehourz%gnd t hen at
anbi ent tenperature for 12 hours. The yellow solid obtained is
filtered with water and ethanol. The product obtained is dissolved in
the hot state in 300 M of a mxture of TYCM/ MOCH (1/1). The
solution is brought to anbient tenperature and 40 mM of HO_solution
(1.25M in ethanol are added. The yellow solid fowed is liltered off
under nitrogen, washed with ethyl ether and dried at 40C in vacua
over 12 hours to 20yield the title product. Mxture of Z/ E isoners



El emental mcroanalysis: C H Theoretical 59.39 5.6612.59 7.97
25Experinental 9%0.02 5.5612.79 8.10 -38 - Exanple 20:
~ 3-(5-Mrpholin-4-yl methyl-1H pyrrol - 2-yl net
ene) - 5- ( 2- oxo- oxazol i di n- 3-yl net hyl ) - 1, 3- di hydr o-i ndol - 2- one
hydrochl oride The title product IS obi% ned follomjng t he protocol
described in Step E of Exanple 19 by condensati on of

5- ( 2- ox dixpmpla|lSy |3n{53ﬂyﬂ4rMpﬁph9hry:4 wiethyid S-prde k-2 abpeonylidsnelnoge2,3-
and 5 the CO”DO“%@:}P&%B%IQG‘? gh&j’f&f&ﬁ{@%h&%ﬂ%@ 26p g iR IK S/%l%roélnof'l &

presence of piperidi‘ne I'n er evaporatron of the
reaction mxture to dryness, the residue obtained is purified by
flash chr omat og i (Si 02; radl ent c-Hexane /. AcOEt).

¥
The proddeRAsht gﬁ ﬁé‘ér‘?g’“g‘kw&l Ca‘{g&‘ F‘%ﬂrBh?]I‘i'é' et id-paErokd-Yscri bed
in Step E of Exq%gbﬁléfgﬂq yaﬁ,ggn; ﬁﬁi&l'ztA:‘f‘eEpr oduct. Mxture of 7/ E

isoners (98.3 / S5 spectronetry m z): 409.1881
(MH 1) + Ancshldde. 2892hydveklymethigl- lﬁrrghpbbnndolﬂgtﬁ@ ) .2Peminaile), the compound

TSE;SZ'P Iaqlgéaixle%]l 1@%6{)%%%?@ gq 52 %I%r%g ei &n%ggxr%qnél?rg ]é%etat% (6'4%7mmole) in n-butanol
21: 3-( 3 gﬂq{e’aﬂ:d‘h‘t Y boret tvder Atieiowwak @ hetdavibAesyh@nrerhéplodu*Wtained after

OvaO|I | met hyO- 1, 3-di hydro-indol -2-one The title product is
obt ai necbVﬁmramn a§ theecastion cml@rur@lég chyiesd if pusfiep @ sicEeghpbi©)21 grasient

5o xRS Mr AR Ligh by HJP progiut Mings o2 (BTS2 (D) 4 ot )
andy 20 yhe spenmonund ((EEtﬂlnﬁV@)j 3i68. 1949@9{@1)1“@@%8(1197?) (MAEs) in the

presence of piperidine in ethanol at reflux. The product obtai ned
after evaporation to dryness is purified by flash chromatography on

L, S U0 e GRS L A o2
(ES m z): 409. 185@il{ydibi1 Finetl o1 Oy IhBBHy 1§ tWiDZolRE NVe2{4-dipnp diydi-ochl & de
Bl erment aIl'he tltfer I())r%gucl:t)ﬁg Io%tamedli"oll\fowmg the protocol described in Step E of Example 1 by
condensation of the compound obtained in Step A (0.96 mmole) and thiazolidine-2,4-dione
15 (1.44 mmoles). The product obtained after filtration of the reaction mixture is purified on
silica gel (SiO,; gradient AcOEt / MeOH) and then converted into the hydrochloride as
described in Step E of Example 1 to yield the title product. Mixture of Z / E isomers (98.5 /
1.5)

20 Example 16: 5-(4-Hydroxy-2-oxo-thiazolidin-3-ylmethyl)-3-(4-morpholin-4-ylmethyl-
1H-pyrrol-2-ylmethylene)-1,3-dihydro-indol-2-one

To a solution of the compound obtained in Example 1 (1.37 mmoles) in a mixture of
MeOH/dioxane (42 ml / 55 ml) there is added NaBHy (2.75 mmoles) at 0°C. The reaction
mixture is stirred at ambient temperature for 5 hours. The reaction mixture is evaporated to

25 dryness and taken up in water (20 ml) and is then extracted with AcOEt (4 x 40 ml). The
organic phases are combined. The organic phase is dried over sodium sulphate, filtered and
evaporated to dryness. The residue is purified on silica gel (SiO,; gradient DCM / MeOH)
to yield the title product. Mixture of Z / E isomers (94.5/5.5)



Theoretical %4.69 5.9213.72 Experinental %4.37 5.7313.73 - 39 -
Exampl e 22: (4- Morphol i n-4-yl net hyl - 1Hpyrrol -2-yl)-et hyl i dene]-5-(2-
. oxo-oxazol i di n-3-yl net hyl)-1, 3-di hydro-i ndol - 2-one hydrochl ori de A
m xture of the conpound obtained in Prgparation 2 (3.22 mol es),
5-(2-oxo-oxazolidin3-y|nethy|)-1,3-dih§ r0-indol-2-one (2.15 nmol es)
and NH40Ac (9.73 mmoles) in ethanol 5 is heated under m crowaves at

110C f orMass spiqinareasry)(EShio myeks dithil 608 Mfbh nedl 44§62t of f and i s
then su eenqg dl};qzrérmc/lar}?s.sanq heated again for 10 minutes at 110C under
m cr owa\res-—r—gﬁre—so?—r&l{jh. ained is filtered off, suspended in ethanol
and heated again for 10 m nut@s at f110C wnders m crowaves. The product

obtained is converted into the hydrochloride as described in Step E
of Exanple 19 f8eqedsd % he 19 9F e pfdduct?.”’M xt4fte of Z / E isomers

(99,5 / 100.5) Aro y +, ): 3.2012 (Ml -01 and
4235. 2056 (M Ng’(%/?’?l’ée%gfﬁt. ggle%% éf’ﬁent]az{%fﬁ céf%%nal ysis C H NCL

15Theoretical 9%0.19 5.9312.217.72 Experinmental 9%9.88 5.7311.82 8.00
Exanpl e 23:
3-(5-Di et hyl am nonet hyl - 1H pyrrol - 2-yl i net hyl ene) - 5- ( 2- oxo-

ozazol i dmm}%whﬁ?tsh L()l:Nieﬁiﬂislhmﬁmigdlﬁldwyh%em@mm, 196112 §ih iy IR)-2-0x0-

title product TS obtained followng the protocol described in Step E
of Exanple 19 by 2ZdiyddedghindohSofimethyl]-thiazolidine-2,4-dione hydrochloride
5- (2- oxo- oxazol i di n-3-yl nmet hyl ) - 1, 3-di hydr o-i ndol - 2-one (1.72 nmmol es)
and the conpound obtained in Preparation 9 (1.9 mmles) in the

presenc&tgf Api per iSdH?@rdx@nfk"tii!ﬂfBJ{I-ﬂietlfﬁfﬂ-i_iﬁérpﬂ_élﬁl-ﬂ)fymuﬂiyl—flﬂ-ﬁj/MﬂZ-yl-
after fiTtration of the reaction mxture is purified by flas
chr omat ogr aphy on m¢thylenelgbp-dikydyp-indphdtionst 100 % DCM to DCM / MeOH

on. T ' [ ' A i
o0l AR, S HIGENSBEALI DRI AL SR 1 b
M xt ur e cofidedisdtidn | sfonBhgd(oQPmbthy1-0,35jihMassndgdexdmconEt 84y holds) rnd) :the

21 orent P pELaangd i Pieparation 6 (2.0¥ ol RO presSice of piperidine in ethanol
at reflux for 4 hours. The produét obtained after evaporation of the reaction mixture to
dryness is purified on silica gel (SiO,; gradient AcOEt / MeOH) to yield the title product.

15 Mixture of Z. / E isomers (22 / 78)

Step B:  3-[3-(1-Methyl-5-morpholin-4-ylmethyl-1 H-pyrrol-2-ylmethylene)-2-oxo-2,3-
dihydro-1H-indol-5-ylmethyl}-thiazolidine-2,4-dione hydrochloride

The title product is obtained following the protocol described in Step E of Example 1 by
20 condensation of the compound obtained in Step A (1.63 mmoles) and thiazolidine-2,4-dione

(2.69 mmoles). The product obtained after treatment is purified on silica gel (SiO,; gradient

DCM / MeOH) and is then converted into the hydrochloride as described in Step E of

Example 1 to yield the title product. Mixture of Z / E isomers (30 / 70)

Mass spectrometry (ES +, m/z): 453.1600 (M+H)" and 453.1559 (M+H)"



CH d- Theoretical %61.32 6.31 13.00 8. 23 Experinmental % 61. 44
6.31 13.37 833 b5Exam | e 24: ,
(IR SS) -343-(4-Morpholin-4-yltnethyl-111-pyrrol -2-yl net hyl ene) - 2- 0xo02
, 3-di hydr o- 1H i ndol - 5-yl net hy11- 3- aza-%’ cycloli3. 1. 0lhexane- 2, 4-di one
hydr ochl ori de Step A I
3- Met hyl sul phartyl-2- oxo- 2, 3-di hydro-1H-i ndol e-5-carbonitrile
Examplel8:  3-[3-(5-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-2-0x0-2,3-

dihydro-1H-indol-5-ylmethyl]-thiazolidine-2,4-dione hydrochloride

Step A: S-Hydroxym_ethyl-3—(5-morph0lin-4~ylmethyl~lH-pyrml—2_-ylmethylene)-
1,3-dihydro-indol-2-one
5 The title product is obtained following the protocol described in Step D of Example 1 by
condensation of 5-hydroxymethyl-1,3-dihydro-indol-2-one (1.53 mmoles) and the
compound obtained in Preparation 7 (1.53 mmoles) in the presence of piperidine in ethanol
at reflux for 3 hours. The precipitate formed is filtered off and washed with ethanol. The

product obtained is dried in vacuo to yield the title product. Mixture of Z / E isomers

10 (99.8/0.2)

Step B:  3-[3-(5-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-2-0x0-2,3-dihydro-
1H-indol-5-ylmethyl]-thiazolidine-2,4-dione hydrochloride

The title product is obtained following the protocol described in Step E of Example 1 by

condensation of the compound obtained in Step A (1.21 mmoles) and thiazolidine-2,4-dione

15 (1.82 mmoles). The product obtained after treatment is purified on silica gel (SiO,; gradient

DCM / MeOH) and is then converted into the hydrochloride as described in Step E of
Example 1 to yield the title product. Mixture of Z / E isomers (99.5/ 0.5)

Elemental microanalysis:

_ C H N S Cl-
20 Theoretical % 55.63 488 11.80 6.75 7.46
Experimental % 55.05 4.81 11.93  6.65 7.65

Example 19:  3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-0xo0-
oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one hydrochloride

Step A: 3-(4-Nitro-benzyl)-oxazolidin-2-one
25 To a suspension of NaH (60 % as a dispersion in oil, 0.34 mol) in anhydfous THF (60 ml) at
0°C there is added, dropwise, a solution of oxazolidin-2-one (0.31 mol) under an inert

atmosphere. The reaction mixture is brought to ambient temperature and stirred for one



To a solution of 4-am no-benzonitrile (84.64 nmoles) in DCM (200 m)
under a nitrogen [0 atnosphere, at -78C, there is added, dropw se,
_tFlu0C1 (84.64 mml es) dissolved in 20 mM of DCM and then, after 10

m nut es, ethyl (nethyl sul phanyCacetate 684.64 nmol es) di ssolved in 20
m of DCMis added dropwi se to the readtion mxture. After stirring

for one hour at -78C_triethylamne (0.152 nol) is added dropw se.
The r eachqusnAmpletion of il Prempmediyl-4iniGadhicasene (@ipanad i @ nfisiroele THEYDME

Wat i . . i .
phase | <Raane it APLARERR A FCoRE RREI By I A, S fomight o
sol uti orambibet @ngRnterep e solatic iiedhey &lookddicu@reulTheat ere fthdd adéd, in

and evaporated tq dryness. The residue is taken up in ethyl_ ether, and
aq. 2M Hogessgient i28nmil ofa YT 9t P @ ofr Matst 0 BF niugAtnsIath gblpdedoiy then

pregi pi t&h@edt%teifd's%cggﬁﬂ G;SHufreda b B0b&d1 b WAGUGHE QokiBhds tt?%p%ﬂéﬂ_’ré&ed with

product, whic irectly in the next reaction. 20S
2- 0x0- 2,BEV hyditlee dtganieddiasessare aroldnnddr: iThe ofgardc phemeoistaiond of vRahely with

nickel in THE (100 nm) there is ed t.he.c und obtained, in Step A
(20 ol Bt @ik Ui sdtai o YECkEs ubihds REREBPSH R Gb Gbighy€ ant S urcn
stirred @eradTDNRNMithRNPSERLY L coitlehiratbd @nd RS boIND foTRHearik #lteRRSoff, washed
conpl etely di sappeared. The reaction mxture is then filtered over a

bed of Cuith cdyheidiet irshthey dped &t veruodo disld dustitiopipdagty which isjus¢ddirectly in
prx UthhégV‘!&is%h is used directly in the next reaction. Step C

5- Am nt orne ?ly P 3- di hydr o-i ndol - 2-one A solution of the conpound
obtained in Step B (35 mmoles) in MeOH (500 M) is added to 6 m of

concentrated HCL. The reaction m xture is stirred for 3 days under 10
bars of Stap#:ydnAmipe-benavll-exazelidin-4¢Be Celite, the filtrate is

evapor at r ield . - 14 i f (o) .
whi !to e po‘g er %O%#Eﬁég%&ﬁ%%g é)?&}lé%ﬁﬂy‘&t}eh% E%Q%gﬁodr %é%:??%lﬁ'%%?eg'@md) m
D: et hy D-e3hanac300aye ioftdrell. 0 kefluxefioade ndndie sl T8 obifios @4 bifouglt t0f0°Chad made

conpound obtained in Step C élS mol es) and 3-oxa-hi ¢ycl o] 3. 1. OID;FE
hexane- 2kalwe st 2216 - o yadpeeusciodiven dyipxidsosalijon; S Wemt @ M are

reffux TRUAG U SnullR JHAhA £ fiferBf BUINEcIkE AIPLRNL: ARBECRRMAR with
ané t he sofl ormed 1s filtered o fr to yi e? the title product,

whi ch i SDUNEQ@ dBO@o); yhe argtitie phases aresmathiionl. Thikssganpegtasonthingd (E8ashed
mz): 257.0913 .l oStep E: . . .

( 1?3 55) -4l @f?tea%% %%ﬁ#\ﬁ@%@l AR TANSBIB1 ded 9 YR SRY B bRIG gl Bren
3- di hydyierddHiHd@lmR: WlmbdYd bvaposdat B enabal B tieRlinexareprdddetdivaRg is

hydrochl ori de The title product is obtained follow ng the protocol
descr i baged dir@itypn theyfexERtempl e 19 by condensation of the conpound
obtained in Step D (1.54 mvol es) and the conpound 15 obtained in
Preparation 1 (1.7 mmoles) in the presence of piperidine in ethanol
at 24 ef | step U7 8-Mleafuailphiatydin@deat 6 izofidint 3-girh &RyDE1,3-ldehydadh i 6I2-one
m xture 1S converted into the hgdrochl oride as described in Step E _of

Exanpl e Teoatseluficg|of thpeompepad phénsdtin Wertf@1bt npl) iEaimixiue ©f(Gd;GN
QM}-H)S ) 5 eﬂlé)ﬁ?lg F[%Iﬁ'é%@é}ﬂ%ﬁ%tl’ﬁséo% zt%ereﬂg'sad&éé 7dr&Mﬂ§Q:, &Hgl f}l:f’e?thyllgﬁﬂyhanyl)—
acetate (0.136 mol) under a nitrogen atmosphere. tBuOCI (0.136 mol) is added dropwise to

the reaction mixture over 20 minutes, keeping the temperature between -60°C and -55°C.

25 After stirring for one hour at -50°C, triethylamine (0.152 mol) is added dropwise. The
reaction mixture is brought to 0°C and then aqueous 3M HCI solution (580 ml) is added

dropwise. After stirring for 12 hours at ambient temperature, the organic phases are
evaporated in vacuo and then the aqueous phase is extracted with DCM and the organic

phases are combined. The organic phase obtained is washed with water and then with

30 saturated aqueous NaCl solution. The organic phase is dried over sodium sulphate, filtered



H N cr Theoretical %61.47 5.37 11.95 7.56 Experinmental % 61.01 5.50
12.03 7.21 - 42 - Exanple 25:
- 3-(3,5-Di nethyl-4-norpholin-4-ylmethyl-111-pyrrol -2-yl ntet hyl ene) - 5-
(2- oxo-oxazol i di n-3-yl met hyl ) -1, 3-di hyéjf 0-i ndol-2-one hydrochl ori de
Step SohT
A: 3-(3,5-1limethyl -1H pyrrol - 2-yl net hyl enc) - 5- ( 2- oxo- oxazol i di n- 3-
yl et hyland kyapatiried de crymeds L2 prrdug Absanast isgicftallised from a mixture of ethyl

5- ( 2- 0Xo0- li di p;3-yl methyl)-1, 3-4i i -2,
57 o RSt T B! Mt o e AR B0k PP
(3 ol esXoiMioefiblanmd tifl @Prodlidt, whicheathed didecligid the ntorSted hours. The

solid forned is filtered off, washed with ethanol, wth water and
then with ethanol and dried in yacuo to yield the title product. Mass

spect rongLrl w. & TS I Py AT e dbi-2-one
3-(3, 5- M&S'i%ao’ﬁ%%#&‘ﬁ%ﬁﬁijyﬁ?}%mﬁfi L%ri?lglg! %-Oﬁerret hyl ene) - 5- (2
- 0XD- oXazekoldiion 3f yhenairhydund lobaidéchindBep iG do pla2iab acetivyadid (3 0omi)dberBas

a solution of the conpound ohtajiped in Step A (1 3. I i ti
acid (2699 HOWéire@dag’gcaﬂdé‘ﬁoqét Jrg‘C rﬁ‘i‘fr“ﬁﬂom%ﬂ@reg 15 4491 (?e‘a‘jllgghgg ‘amblent

for mal dehlyfgafd afd &%hen Filt3rdMPhe $iltratd REconcentrated, and then 100 ml of water are

added. The solid formed is filtered off and then recrystallised from ethanol to yield the title
product.

10 Mass spectrometry (ES +, m/z): 233.0905 (MJrH)Jr
Step E:  3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-0xo0-0xazolidin-

3-ylmethyl)-1,3-dihydro-indol-2-one hydrochloride

A solution of the compound obtained in Step D (18.8 mmoles), the compound obtained in
Preparation 1 (20.7 mmoles) and piperidine (13.2 mmoles) in EtOH (100 mL) is stirred at

15 reflux for 3 hours and then at ambient temperature for 12 hours. The yellow solid obtained
is filtered with water and ethanol. The product obtained is dissolved in the hot state in
300 ml of a mixture of DCM / MeOH (1/1). The solution is brought to ambient temperature
and 40 ml of HCI solution (1.25M) in ethanol are added. The yellow solid formed is filtered
off under nitrogen, washed with ethyl ether and dried at 40°C in vacuo over 12 hours to

20 yield the title product. Mixture of Z / E isomers (99 /1).

FElemental microanalysis:

C H N cr
Theoretical % 5939 566 1259 7.97
25 Experimental %  60.02 556 1279 810



reaction mixture is stirred overni ght at anbient tenperature. The
m xture is evaporated to 15 dryness and the residue is purified on
~silica gel (5i02; gradient 100%DCMto DCM/ MeOH 9/1). The product
obtained is converted into the hydroc 8?“ de as described in Step E
of Exanple 19 to yield the title product. Mxture of Z/ E isoners
(99.5 / 0.5) Mass spectronetry (ES +, mz): 435.2036 (M-H) + and .
435. 203Ex@umde 29: ehréhivigrphiolindavimeghylst H-porol-Nigthylreer &(3-e4e-oygzolid-
gg:l95 6'ix]i%—);ll;ﬁe%?ylz-«lggdi%aﬁ{—{n%@z%ne%y%gbcllﬁogdg8 11.81 7.70 Exanple
3- 13, 5- Dineaitkyprodudi4s oBatdell [fopdpidkaké Prdteall mesdapkd 1d BtapyE b [ExAmplared by
yl enel- 5-(2- oxo-oxazolidin-3-ylnmethyl)-1, 3-dihydro-i ridol - 2-0ne
25di hy drceedans?ti et o(Caoxppxiaze wn&-y%ﬁhﬂ%hﬁo@hﬁﬁaﬂ%ﬁ reting H -Spepples) gpd
Exanpl e g dBOLERY ihPraGelddh aqh @5 ifl AR BrRLRcAdEEeAlind G
1- angPhylt-egfé)%Pé% ne %%%éhm{%%g%&aﬁg ':‘Eorrrara Ogggiﬁde (grYE%‘Vrfcgq. ,ﬁ%ewm
mol es) .cthbhel ateafitut. ohfteri exhporetiorsobthie reationneixknhirg it dghesnthicensidue obtained
t .
enper atig gagriﬁed by flash chromatography on silica gel (SiO,; gradient c-Hexane / AcOEt). The
product obtained is converted into the hydrochloride as described in Step E of Example 19
to yield the title product. Mixture of Z / E isomers (98.3 / 1.7)

10 Mass spectrometry (ES +, m/z): 409.1881 (M+H)" and 409.1892 (M+H)"

Melting point: 195°C

Elemental microanalysis:

C H N cr
Theoretical %o 59.39 566 12.59 7.97
15 Experimental %  60.03  5.39 12.65 814

Example 21: 3-(3-Morpholin-4-ylmethyl-1 H-pyrrol-2-ylmethylene)-5-(2-oxo-
oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one
The title product is obtained following the protocol described in Step E of Example 19 by
condensation of 5-(2-oxo0-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.4 mmoles) and
20 the compound obtained in Preparation 8 (1.7 mmoles) in the presence of piperidine in
ethanol at reflux. The product obtained after evaporation to dryness is purified by flash
chromatography on silica gel (SiO,; gradient DCM to DCM / MeOH 9/1) to yield the title
product. Mixture of Z / E isomers (90 / 10)
25 Melting point: 192°C

Elemental microanalysis:

cC H N
Theoretical % 64.69 592 1372
Experimental %  64.37 573  13.73



- 43 - After acid-base extraction, the product obtained is converted
into the hydrochloride as described in Step E of Exanple 19 to yield
.the title product. Z isomer. Mass spectronetry (ES +, mz): 448.2377
(MtH) + Mel ting point: 230C (deconpositggp) 5Exanpl e 27:
3-(3,5-Di net hyl-4-piperidin-1-ylmethyl=111-pyrrol -2-yl met hyl ene)-5-(2
- exo-oxazolidin-3-ylnethyl)-1, 3-di hydro-incl ol -2-one hydrochl ori de
To a solution of the conpound obtained in Step A of Exanple 25 (1.48

(1 a5 mibRulifEzeg £0, B Mol 3 Auk oy Blo S Rifitaclineo,

mxture is stirred overni-@hizoBdinadvplrecthyl)dypdilatdiodnddlf2-ene bgdrhchlaride
(5 02: g JEFiRE OLU CATIBOMS 6P BN TR biet BREH Yo EPRGa paalgin-
t he hydfﬁgﬁﬁ&ﬁﬁ&?,3@&h9&%§iﬁ!%&7€ﬂoﬁ@(2$fseﬂnl%l& a?mk%@-%a@%mﬂo@ésﬁi it Bianol

title product. xture o E i1soners (9
spest r onethested ESler, mivt@yaved 361 KBE7Iof KB Hpnumadl43preppsate(fvendd s filtered off

. g : o
E | g ge E;Sbléxldlrpﬁé{q{qgﬁ%{%}/ﬁéds in Weiltgr acr:ldl_lllegeg rage-lripl or F(S hl?r?'ultes/gtq% O‘Zé ug e:% n%%fo%\(z)aves.
The solid obtained is filtered off, suspended in ethanol and heated again for 10 minutes at
110°C under microwaves. The product obtained is converted into the hydrochloride as

described in Step E of Example 19 to yield the title product. Mixture of Z / E isomers (99.5 /
10 0.5)

Melting point: 212°C

Elemental microanalysis:

cC H N cr
15 Theoretical % 60.19 593 1221 772
Experimental %  59.88 5.73 11.82 800

Example 23: 3-(§-Diethylaminomethyl-1H-pyrrol-2-ylmethylene)-5-(2-oxo-
oxazolidin-3-ylmethyl)-1,3-dihydre-indol-2-one hydrochloride
The title product is obtained following the protocol described in Step E of Example 19 by
20 condensation of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.72 mmoles)
and the compound obtained in Preparation 9 (1.9 mmoles) in the presence of piperidine in
ethanol at reflux. The product obtained after filtration of the reaction mixture is purified by
flash chromatography on silica gel (SiO;; gradient 100 % DCM to DCM / MeOH 9/1). The
product obtained is converted into the hydrochloride as described in Step E of Example 19
25 to yield the title product. Mixture of Z / E isomers (99.5/ 0.5)

Melting point: 238°C



63.79 636 11.87 7.82 Exanple 28: :
3- (4- Mor phol i n-4-yl met byl - 11/ - pyrrol - 2-yl net hyl ene) - 5- (2- oxot hi azol i d
~in-3-ylmethyl) -1, 3-di hydr o-i ndol - 2-one hydrochl ori de 20Sten A
5-(2-0xo-thiamidin-3-yltnethyl)-1, S-Qhébydro-i ndol - 2-one The title
product is obtained as in Steps A to D of Exanple 19, replacing the
oxazolidin-2- one by thiazolidin-2-one in Step A\ - 44 - Step
B: 3- (4- Noewrgpl BLcnodnafysishy| - 111- nyrr ol - 2- yl net hyl ene) - 5- ( 2- oxo-t hi azo
lidin- 3-ylinethyl)-1,3-dihydro-ipdol -2yone hydrochl oride The title
product is obtained follow ng the protocol described in Step E of
Exanpl e 19 by dJdéadensdtion 6f.32heb.ddbnpolh@ obtained in Step A (1.54

nmol es) and t conpou obt ai ned _in Pr at | 1 (1.7 moles) in
t he presence g%e"pﬁ’l’”ffé’?’iaag%e ?%g‘%t h%ﬁ& aﬁ)?’;eflétg? The product obtained
after filtration of the reaction mxture is purified on silica gel
(5102; gradient 100 % DCMto DCM/ MeOH 9/1) and is then converted

i nt® t heéxaniple@tt or(l RSSHS-IdedeViobphiolim4 Stwpthy1-df/-pxenepR el thydens) S-eko-
the title product. ture af,.Z i .SONEr 99 /. 1 S .
spect r omet Py (ES +,WW:“?&%’?&%C&%%W%%E&'(%ég’.“i%%%ak@ﬁrf&a‘ﬁefz’iﬂ‘t?e

El ement al m croanalw@lirgéhiériie N sa Theoretical %7.32 5.4712.15

6.967. 69 15Experimental 9%%6.55 5.3011.80 6.748. 13 Exanpl e 29:
344- (4- Met hyl - pi perazi n-1-yl met hyl)-111-nyrrol - 2-yl met hyl enel - 5- ( 2-

0X0- oxazQl I di. - , 3= di i ndgl.- 2- j hl ori de
The tit @%gﬁeﬂ’gﬁ%ﬁ%@y}ézd‘g’?"o?%‘gmﬂﬁ%‘l"tﬂ% ‘Bg%@g’g%ﬁjb éggﬁﬁcbed in

Step E dfo Exahgbe oI 9-dyinc-dedansiailé (8%.6&f mmoles) in DCM (200 ml) under a nitrogen
5- (2- oxo-oxazol i di n-3-yl| net.hyl ) -1, 3-di.hydro-indol- 2- on . 66 I
206n taﬁI@O%;@ﬁf?oahﬂ_ﬁ%fcy%F%a%ﬂ#dpﬁw%% { %0638&(426.‘%‘?%5 5&)@05ng?%§5 i
presence,rohdpy Pald Mdre difer Sl aRAliedl eft§l | (Htthyl e L PGstetatORBRIACHmoles)

al ter evaporation of the reaction mxture to dryness’is pUI’If:I ed on
silica gi$solved @20 grladilkivl id 08dsh dDOMvise tOMW readied Inhix0frd.) Afiercstingng freone

converted intaq,the hydrochl gf as descrj bed i.nni ep E.of Exanple.l9
o yi ol QphB TSty e OEe: T of 0PD GR35 Ibpig,EhEResut) maf bRt
spect r onehmpichERniperdthig)for 22hAkSH atdtithddeanthd4Be pRkI8alcMidd) separated. The
“El emental m croanalysis: ) )

15 organic phase is ‘washed with water and then with saturated aqueous NaCl solution. The
organic phase is dried over sodium sulphate, filtered and evaporated to dryness. The residue
is taken up in ethyl ether and aq. 2M HCI solution is added. After stirring overnight, the
yellow precipitate is filtered off and dried in vacuo to yield the title product, which is used
directly in the next reaction.

20 Step B: 2-Oxeo-2,3-dihydro-1H-indole-5S-carbeonitrile
To a suspension of Raney nickel in THF (100 ml) there is added the compound obtained in
Step A (20 mmoles) dissolved in THF (400 ml). The reaction mixture is stirred at ambient
temperature until the starting material has completely disappeared. The reaction mixture is

then filtered over a bed of Celite and then evaporated to dryness to yield the title product,

25 which is used directly in the next reaction.

Step C: 5-Aminomethyl-1,3-dihydro-indol-2-one
A solution of the compound obtained in Step B (35 mmoles) in MeOH (500 ml) is added to

6 ml of concentrated HCIl. The reaction mixture is stirred for 3 days under 10 bars of



A C HN CL Theoretical %5587 591 14.17 14.34 Experinental % 56.15 5.65
74.30 14.22 - 45 - Exanple

. 30: 5-15-(4- Chl oro- phenyl) - 2- oxo- 6H 11, 3, 41t hi adi azi n- 3-yl net hyl ] - 3-
(4-rmorphol i n-4-yl net hyl -11- 1- pyrrol - 2- yl met hyl ene) - 1, 3- di hydr oi ndol - 2
-one hydrochloride Step A

5- (4- Chl oro- phenyl)-3, 6-di hydrell, 3, 41t hi adi azi n- 2- on A m xture. of,
2- br onp-hydr(og_e%wé%ﬁmﬁr} IOY@re?ﬂ&Fpo‘f?%g[@@? 71 CHRSrdey (afyness to yield the titl
hydr azi ?)?(?cﬁ%p?%tﬁé ?r(}rfn &€ dnfle ?«Se\gaér ®RicRis 128 dliLcfld BOhe Bkt Baction.

acet oni 4 is stir at anbient tenperature for 3 hours.
The solid formed is filtered off, washed with acetonitrile and et hyl

ether and then drj i,n.vacug to. vyiel he tLtle product, whi

i AT PSS T RS T RS EN AR
5- (4- Chl or o- phemykda2 44tiphd r 0- benzy11l- 3, 6-di hydro-[1, 3, 41t hi adi azi n-
2-one To a solution of the conpound obtained in Step A (57.83 mol es

i n facet dwiselutibe of2Be cnmpotk obtagred iadded C (15 mmoles) and 3-oxa-bicyclo[3.1.0]-

1-b hy1l: 4-ni = . i
1 OOl R0 RREETS) (o5, sTRBER R G52 P25 80R e

under nighikREEn brblght0avibion tepémfiee hed Heotididt fotr@edidofiRgrtd off to yield the
tenperature and 100 nl of water are added. Is Extraction with ethyl

et her ( 3itlg pesbichiwhighsisused disestigun theqiext Fact®yani ¢ phases are

conbi ne JoE1oY| hase. pbtahged syt i ed over sodi um sul phate,
filteregﬁgg 5%@ép0r5ﬁg§ t'o 6?ynéss. @ﬁeHgglid is triturated in ethyl
ether, filtered off and dried in vocuo to yield the title product,

WhilOCh | S_S_t_g_ﬁd (2}15%%5-'32'[31@-1{42?;)1{'0 1>§1t~4-§inei\Ethyl—lH-pyrml—Z—ylmethylene)—2-0x0—2,3-
dihydro-1H-indol-5-ylmethyl]-3-aza-bicyeclo[3.1.0]hexane-2,4-dione
hydrochloride

The title product is obtained following the protocol described in Step E of Example 19 by
condensation of the compound obtained in Step D (1.54 mmoles) and the compound

15 obtained in Prepafation 1 (1.7 mmoles) in the presence of piperidine in ethanol at reflux.
The product obtained after filtration of the reaction mixture is converted into the
hydrochloride as described in Step E of Example 19 to yield the title product. Mixture of Z /
E isomers (98.5/1.5)

20 FElemental microanalysis:

C H N cr
Theoretical % 6147 537 1195 7.56
Experimental %  61.01  5.50 1203 721



Step C

3- (4- Ami no- beni y1)-5-(4-chl oro-phenyl)-3,6-dillydro-(1, 3, 41t hi adi azi o
"-2-one 20The conpound obtained in Step B is reduced under the
—condi-tions described hereinbefore in Ségp B of Exanple 19 to yield
the title product, which is used directly in the next Step. Step 1):

5.15- (4- -qghe . 1t hioadl@zi 03 o5 iyl i, =
nmet hyl suﬁm‘l‘ﬂ i 2@’ ?r,3y @%%@gﬁ}ygggﬁ&?ﬁgﬁé ?’gﬁ‘g&gﬁ g{flgpo}ﬁj rgifsi ? K‘gkfé%}regghrsid
obtai ned in Step C(Z380adkanctnlies)ylniethyd)-i3xdibydreindat2ah ety drbdblonide
and THE (115 m) at -60C, ethyl (nmethylsul phanypacetate (45.92

mol es) i s added dropw se under a nitrogen atnosphere. tBuOCl (45.92
ol es) Sepadded 30BEDIHEEhYR1HDSy R LA BN hle}5 2 D4BL liny-es,
keepi ng The 'enpe(r:tgture bg&éen -6%C%L%&hg%%%ysgzg%k%—“%\??lzarmgi rring
for 1 hour at - 60tmethylek.frgikydradndei2-68e mol es) is added dropwi se.

The_.r eacyi 1 X i rought to i.ent erature. 2 M o

ona*t horm RSt P So-BL U S DB SRR RS Spp€ D3 Thplesh 35
for 12 hditteshydt] FApRrEBL-dRbaeshate £.17 tohtoleeRedd piperitidieUBemin®ld¥REe ethanol
al kal i ne ng 10 - 11) using 20 % aqueous sqdi um hydroxi de 5 )
sol ut i onGUANDels hsptedartt feduxvior R4 Ders- t Hie eplishfrmednia daltared qifs reaghegl mith
saturate L.t i I I

Sodt um S EEEROHE BREInd flel W Bben AP SR 51 ROAZE JiSgHhL Bl fitLct

obt ai nedMuss speitramateES h, retAy33setd8e M+H) t ered and dried in vacuo to

yield the title product which is used directly in the next Step.

Step E: 5-4.5-(4-Chl oro-phenyl)-2-o0xo-611-11, 3, 4l

tltpadi agded B3- Y3-{REDihletityl3f-thok PSR-y AR -By AR 2 BAMLEh 4150@-0x 0-
(1800 ool -0 Dieti - BrorpNéLLa AR c%’r’rpounc?nobta’?neegs?%m
Step D (27.68 mxaebkdin-3-plngithyl)dl3-diodire-imdil-¢@ShydrbchloTile r eact i on

m xture +s_stirred-.gverniaght,at., anhie t rature .and t hen

i1t er edl tReufibF bt BESoMeRhd, Bhiafidugien & TER inbleS BEet R ap mighere
Wi th satdie aldd AQo€ousphaltiem4bimablenatdefosahidthar 319, 89N Gahe@dldsPThe
5 mnutes. The 15solid fornmed is filtered off and then recrystalliscd
from et H&#dlonyBixpre|ig stimed pyerpighppioubient twapsratyec he pixivge SEyaporated to

mz): 37 : tal .41 C Vsh Sa: 6. -TheQietl i 9

5. $h11” S5BRe oy s RIER il CosaNEhyg) T8ic5: SRS e PPt/

S5-[5- g 4|—1‘_@h®2{r9j ip thﬁ )pllr@duzt abxtanbdisl chnBertetitihioatle Agdmocoyitiered dosklibat indstep E

i nor phol i n- 4- yl.- : .

rrol -2- ﬁf%ﬁﬂékegﬁ%oﬂ?éw %%P@dl‘ﬁd%‘xtﬁfeo?fez h?/dlsro&&qﬁ? 69_r9r§j/eo'ﬁ1e title

product jzgssQbt @l Ned-f @9 LWhRg 43820R6 AAENt atlesey ddxeqM Nt ep E of

Exanpl e 19 by 25 condensation of the conpound obtained i1n Step E

(1. 34 i nferersy! mivdoanwéysisonpound obt ai ned in Preparation 1 (1.5
es) in the presence of piperidine ip eth | at reflux. The:

or o /i

uct obtained after filtration of t reactiion mxture is

converted into7rhbgchysdroochl gopsle ags desgrgped sn Step E of Exanple 19
toyield the title product. Mxture of Z/ E isonmers (98 / 2) 30Mass
spectrometry @¢Egerimentphye  508/351%78¢ MrH)/18land- BU8. 1540 (M 1111+ - 47

Example 26: 3-[3,5-Dimethyl-4-(4-methyl-piperazin-1-ylmethyl)-1 H-pyrrol-2-yl- -
methylene]-5-(2-0xo-o0xazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one
25 dihydrochloride
To a solution of the compound obtained in Step A of Example 25 (1.18 mmoles) in acetic
acid (20 ml) there are added at 0°C 1-methyl-piperazine (1.18 mmoles) and formaldehyde

(37 % aq., 1.18 mmoles). The reaction mixture is stirred overnight at ambient temperature.



El enmental mcroanalysis: CHNS CL Theoretical %57.54 4.66 11.98
5.49 6.07 Experinmental % 56.56 4.76 11.61 5.25 5.73 5Exanple 31:
-5-(2-0xo0-oxazol idin-3-yl methyl)-3-(4-pyrrolidin-I-ylnethyl-1H pyrrol -
2- yl met hyl ene) - 1, 3-di hydr o-i ndol - 2- ongz hydrochl ori de The title
product is obtained followi ng the protocol described in Step E of

Ex | by . d i f ) ) X .
S P oy AR s B fn: M profust gbwings ds somerres e the hadrashisridg)as
and the geemand Sdy BonBlarhplcANEp 3 itRNitklpréducld. FBRELS) in the

presence ol piperidine in .
Mass spectrometry (ES +, m/z): 448.2377 (M+H)

Melting point: 230°C (decomposition)

5 Example 27: 3-(3,5-Dimethyl-4-piperidin-1-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-
oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one hydrochloride

To a solution of the compound obtained in Step A of Example 25 (1.48 mmoles) in acetic
acid (20 ml) there are added, at 0°C, piperidine (1.48 mmoles) and formaldehyde (37 % aq.,
1.48 mmoles). The reaction mixture is stirred overnight at ambient temperature. After acid-

10 base extraction, the product obtained is purified on silica gel (SiO;; gradient 100 % DCM to
DCM / MeOH 9/1) and then converted into the hydrochloride as described in Step E of
Example 19 to yield the title product. Mixture of Z / E isomers (98.5/ 1.5)

Elemental microanalysis:

15 C H N Ccr
Theoretical % 63.75 6.63 11.90 7.53
Experimental %  63.79 6.36  11.87 7.82

Example 28: 3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-oxo-
thiazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one hydrochloride

20 Step A: 5-(2-Oxo-thiazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one
The title product is obtained as in Steps A to D of Example 19, replacing the oxazolidin-2-
one by thiazolidin-2-one in Step A.



10 ethanol at reflux. After filtration, the solid obtained is
purified on silica gel (Si02; AcOet / MeOH 7/3) and then converted
-into the hydrochloride as described in Step E of Exanple 19 to yield
the title product. Mxture of Z/ E isgmgers (97 / 3) Mass
spectronmetry (ES , mz): 393.1899 (MrH)+ and 393.1896 (M1 I1)+

CL Th I
e ) GRSl B TP S S e e

32: 3-P- ( 13aR GQS}II‘IA'&Kﬂm% @ih%ﬁﬁl -HRf12%ne hydrochloride

| el pyrrol -
20pyr r ol Tiz 9‘136 p@tdhyﬂ 1@m@tmlﬁd(mlloWUMapmmcblrdeSexydadnetmgp Jo-df, Beadifly dP by

| ori de The |t| duct obt ai ngd f.ol.l owi n

- indol
Che o ot SESTRARNE (5 ol SR TSeag Qe ifriin A o' 59 CRbRen et B Smsound
> (& DXotaagDld ﬁfdgal%wh eIty bmdles3- ﬁ“tﬁé/gfééeﬂd&d&‘ Bplgeﬁﬁﬁe (O TR e

and the corrpound obtained in Preparation 12 mol es) in the
pl’ esence ltqprgfi%rqb@ﬁm@l gfger filtration of the reaction mlxture is purified on silica gel (SiO,;

gradient 100 % DCM to DCM./ MeOH 9/1) and is then converted into the hydrochloride as
described in Step E of Example 19 to yield the title product. Mixture of Z / E isomers

99/1)
10 Mass spectrometry (ES +, m/z) 4251633 (M+H)" and 425.1679 (M+H)"

Melting point: 244°C

Flemental microanalysis:

C H N S cr
Theoretical %  57.32 547 1215 6.96 7.69
15 Experimental % 56.55 5.30 11.80 6.74 813

Example 29: 3-[4-(4-Methyl-piperazin-1-ylmethyl)-1H-pyrrol-2-ylmethylene]-5-(2-
oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one dihydrochloride
The title product is obtained following the protocol described in Step E of Example 19 by
condensation of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.66 mmoles)
20 and the compound obtained in Preparation 10 (2.07 mmoles) in the presence of piperidine in
ethanol at reflux. The product obtained after evaporation of the reaction mixture to dryness
is purified on silica gel (SiO,; gradient 100 % DCM to DCM / MeOH 9/1) and is then
converted into the hydrochloride as described in Step E of Example 19 to yield the title
product. Mixture of Z / E isomers (98 / 2)
25 Mass spectrometry (ES +, m/z): 4222183 (M+H)" and 422.2198 (M+H)"

Elemental microanalysis:

C H N cr
Theoretical %6 55.87 5.91 14.17 14.34
Experimental %  56.15  5.65 14.30 14.22



25 ethanol at reflux. After filtration, the solid obtained is
convened into the hydrochloride as described in Step E of Exanple 19
-to yield the title product. Mxture of Z/ E isoners (96 / 4) Mass
spectronetry (ES +, m(z): 433.2212 (Nt"21§)- and 433.2217 (MrH) - 48 -
Melting point: 237C Elenental mcroanalysis: C HN CL Theoreti cal
%64.03 6.2311.95 7.56 S5Experinental %%3.57 6.1111.92 7.42 Exanple 33:
5- (2- 0xo- oxazol i di n- 3-yl net hy0- 3- (4- pi peri di n-1-yl ni et hyl - 1F1-pyrrol -

2- yl nmet
pr oduct

B e f ol o caRepiage2 P REl, SHf Rg bR B3,

condensati on of 5-(2- odéemoxairdin-dtylmethyl1H-pmtrhl2-yimethylene)-1,3-dihydro-

, 13- di hydr o-i ndol- 2- onc

to and the conpound

d%é 08 ?m ol es& ( o
obtai ned in Preparati dR9e5E-PRedyRehlaNds 't he presence of piperi dinc
in ethanol at reflux. After filtration, the solid obtained is
converted into the hydrochl oride as described in Step E of Exanple 19
to yi el dStend:t5-¢-€hlprodbenyl) M, ocdihydrofl.2,4]thiadigamet-an¢ 97 / 3) Mass

S5 O P g IR )

3y

% 62. 37 dartothidid. &5d O-ethyl ester (90.71 mmoles) in acetonitrile (84 ml) is stirred at ambient

10

5

20

25

temperature for 3 hours. The solid formed is filtered off, washed with acetonitrile and ethyl
ether and then dried in vacuo to yield the title product, which is used directly in the next

Step.

Step B: 5-(4-Chloro-phenyl)-3-(4-nitro-benzyl)-3,6-dihydro-[1,3,4]thiadiazin-2-one

To a solution of the compound obtained in Step A (57.83 mmoles) in acetonitrile (260 ml)
there are added 1-bromomethyl-4-nitro-benzene (63.61 mmoles) and potassium carbonate
(231.32 mmoles). The reaction mixture is stirred at 80°C for 1 hour under nitrogen. The
reaction mixture is brought to ambient temperature and 100 ml of water are added.
Extraction with ethyl ether (3 x 350 ml) is carried out and the organic phases are combined.
The organic phase obtained is dried over sodium sulphate, filtered and evaporated to
dryness. The solid is triturated in ethyl ether, filtered off and dried in vacuo to yield the title

product, which is used directly in the next Step.

Step C: 3~(4-Amino-benzyl)-5-(4-chloro-phenyl)-3,6-dihydro-[1,3,4]thiadiazin-2-one
The compound obtained in Step B is reduced under the conditions described hereinbefore in

Step B of Example 19 to yield the title product, which is used directly in the next Step.

Step D: 5-[S-(4-Chloro-phenyl)-2-oxe-6H-[1,3,4]thiadiazin-3-ylmethyl]-3-
methylsulphanyl-1,3-dihydro-indol-2-one

To a solution of the compound obtained in Step C (38.27 mmoles), in a mixture of CH;CN

(115 ml) and THF (115 ml) at -60°C, ethyl (methylsulphanyl)acetate (45.92 mmoles) is

added dropwise under a nitrogen atmosphere. ‘BuOCI (45.92 mmoles) is added dropwise to

the reaction mixture over 20 minutes, keeping the temperature between -60°C and -55°C.



8.00 Experinental % 62.36 604 12.78 7.99 20Exanple 34:
3-(4-Di et hyl am nonet hyl 4H- pyrrol - 2-yl met hyl ene) - 5- ( 2- oxo- oxazol i di n-
- 3-yl methyl) -1, 3-di bydr o-i ndol - 2-one hydrochl oride The title product
is obtained foll owi ng the protocol desgélbed in Step E of Exanple 19
by condensation of

5-(2- |.i di | me - di hydro-indol-2-one (1.08 =al es)
an((:I t g)é %(fg%lclﬂlﬁg Igg’i g 1%’88 af {45 lje ‘?tB 1%"6‘31“1&&@ Byn I%@)id‘?dn df‘ﬁ’é"lse The
pr esenceaftioR Bkird '1§‘§ro'11§ht2t§%llﬁ&9|terﬂgexﬁﬁl?e w40 ff beHCM hid %?J&tug&l%%M

solid obtained is purifi on silica 02; gradient Ac
AcCEt | HEebrlwi®) (Hdmihen added.efiedstirring fohé2 Ilny»drsoairdmbwmtetea@erature the

d bed St 1 i d he 11 r oduc

of 7 1 BB ilysa® i HRedhes ful dobidt F ySiEdn:be Ealkeps Sadismpigoxde
(M) + artitid 95 AZRB Exteddtibn )with DCM, theNebidiOPhRQI 1'§twasll&?@1t'l:'1| QEBMealaqueous
nlcroanaly5|s C HN CL Theoretlcal %61. 61 8713.0

5Exper i mEdtlgoluen. Bhe gregsicphnse & (Bg_edmrrpq)(@um sulphate ﬁltered and evaporated to

5. 45- clrénegg'lﬂleopr&lllec?xgt)aul%d%(&t@xl_'feldjih ethy:l't lll qllf% L an% cllueﬁm r\]/\alczlo t% )Llelld

(4 nor phibé iitle grodhemttiiyil ishidepyirealy-id-thdpexeiSeap. i dene] - 1, 3- di hydr oi ndol-
2-one hydrochloride A m xture of the conpound obtalned in Step E of
Exanple 30 (1 nmmle), the conpound 10 obtained in Preparation 2 (1.5

At 1100 TS0 o pii a2 BT R SR ES AR S mkGe

fl&d on S|I|calgﬁd116h92, gradient AcOEt to AcOF+ / MeOH 9/1) and
th t nt o .t hydrochl ori.de as descrjped in Ste
Exampl o PPt B8 (Emeiged ipBlilds a Sorskead B compoid Suard in Sisp

2) (27.68 mmoles) in glacial acetic acid (350 ml). The reaction mixture is stirred overnight at

ambient temperature and then filtered. The filtrate is concentrated and then brought to pH
8 - 9 with saturated aqueous sodium bicarbonate solution and sonicated for 5 minutes. The
15 solid formed is filtered off and then recrystallised from ethanol to yield the title product.

Elemental microanalysis:

cC H N S
Theoretical % 5814 379 11.30 862
20 Experimental % 57.38  3.54 11.12 818

Step F:  5-[5-(4-Chloro-phenyl)-2-oxo-6H-[1,3,4] thiadiazin-3-ylmethyl]-3-(4-
morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-1,3-dihydro-indol-2-one
hydrochloride

The title product is obtained following the protocol described in Step E of Example 19 by

25 condensation of the compound obtained in Step E (1.34 mmoles) and the compound
obtained in Preparation 1 (1.5 mmoles) in the presence of piperidine in ethanol at reflux.

The product obtained after filtration of the reaction mixture is converted into the

hydrochloride as described in Step E of Example 19 to yield the title product. Mixture of

7/ E isomers (98 / 2)

30 Mass spectrometry (ES +, m/z): 548.1517 (M+H)" and 548.1540 (M+H)"



15Mass spectronetry (ES +, mz): 562.1647 (Mrll)F and 562. 1666
(N1+H)1 El enental m croanal ysis: CHN Theoretical %57.76 5.47
-10.86 4.97 Experimental % 57.65 5.56 10.86 4.88 20Exanple
36: 3-14- ((1R, 55) - 3- Aza- hi cycl o[ 3. 1. O1hgx- 3-yl net hyl ) - 3, 5- di et hy1- 1H
pyrrol -2-ylinet hyl enel - 5-(2-o0xo-oxazol idin-3-ylnmethyl)-1, 3-di hydro-in

dol -2-on§ hydr ochl ori 9e,The title product is obtained follow ng the
pr ot ocolﬁwﬁg@@%p E of Exanple 19 by condensation of
5- (2- oxo-oxazol i di n- 3-yl met hyt) - 153- di hydy o-igpdol-2-qgfe (0.63 nmol e)

25 and the conpound obtained in Preparation 3 (0.69 ntnole) in the
presence of pi géeindting %on efhafol 466 11000&4nded9 mi cr Wive acti vati on.

o i ot AcGEIPURRBEST ha TRk chier tHP] nrbthe hydrboh ori dé as

5 Example 31: 5-(2-Oxo-oxazolidin-3-ylmethyl)-3-(4-pyrrolidin-1-ylmethyl-1 H-pyrrol-2-
ylmethylene)-1,3-dihydro-indol-2-one hydrochloride

The title product is obtained following the protocol described in Step E of Example 19 by
condensation of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.08 mmoles)
and the compound obtained in Preparation 11 (1.08 mmoles) in the presence of piperidine in
10 ethanol at reflux. After filtration, the solid obtained is purified on silica gel (SiO,; AcOEt /
MeOH 7/3) and then converted into the hydrochloride as described in Step E of Example 19

to yield the title product. Mixture of 7 / E isomers (97 / 3)

Melting point: 204°C

15 Elemental microanalysis.

cC H N Cr
Theoretical % 6l1.61 587 13.06 8.27
Experimental %  61.33 583  13.01 8.61

Example 32:  3-[4-((3aR,6aS)-Hexahydro-cyclopenta[c]pyrrol-2-(1H)-ylmethyl)-1H-
20 pyrrol-2-ylmethylene]-5-(2-0x0-oxazolidin-3-ylmethyl)-1,3-dihydro-
indel-2-one hydrochloride
The title product is obtained following the protocol described in Step E of Example 19 by
condensation of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.08 mmoles)
and the compound obtained in Preparation 12 (1.13 mmoles) in the presence of piperidine in
25 ethanol at reflux. After filtration, the solid obtained is converted into the hydrochloride as

described in Step E of Example 19 to yield the title product. Mixture of Z / E isomers
(96/4)



- 50 - described in Step E of Exanple 19 to yield the title product.
M xture of Z/ E isoners (93 / 7) Mass spectronetry (ES +, nfz):

-431. 2070 (M+H) + and 431. 2074 (MAT)' Elenental mcroanalysis: 5 C 11
Theoretical % 64.03 6.23 11.95 7.56 Exyperinental % 64.21 6.27 12.18
7.82 Exanple 37:

(1R, 58)-3-12-0xo0- 314740§p| peridin-I-ylmethyl-111-pyrrol-2-yl methyl enc) -
2, 3- di hyMEBPRROMNET 76 yI met hyl | - 3- aza- bi cycl op. 1. 0lhexane- 2, 4- di one
10hydr ocplofeh € nlb8akdivdi€ Product is obtained follow ng the protocol
described in Step 5 of Exanple 19 by condensation of

(1R, 59) - 3- (2- ox0- 2, 3-di hydro-4H-i Adol1-5- yWnet @yl ) - 3- aza- bi cycl o[ 3. 1.0

] - hexane- 2, 4-dj,one (0,852 | e) th np d obtained in
Preparati on 13%(6?%&% %ol g@'ﬁg tﬁg prezjeg'ge g%‘pi peri di ne in ethanol
at seflux. Therprepiintal obt aped akyer filbpatygn of the

Example 33: 5-(2-Oxo-oxazolidin-3-ylmethyl)-3-(4-piperidin-1-ylmethyl-1H-pyrrol-2-
ylnriethylene)-l,3~dihydr0—indol—2—0ne hydrochloride
The title product is obtained following the protocol in Step E of Example 19 by
condensation of 5—(2—oxd—0xazolidin—3-ylmethyl)-1,3-dihydro-indol-2—one (1.08 mmoles)
10 and the compound obtained in Preparation 13 (1.13 mmoles) in the presence of piperidine in
ethanol at reflux. After filtration, the solid obtained is converted into the hydrochloride as
described in Step E of Example 19 to yield the title product. Mixture of Z / E isomers
(97/3)
15 Melting point: 256°C

Elemental microanalysis:

C H N cr
Theoretical % 62.37 6.14 12.65 8.00
Experimental %  62.36 6.04  12.78 7.99

20 Example 34: 3-(4-Diethylaminomethyl-1H-pyrrol-2-ylmethylene)-5-(2-0xo0-oxazolidin-
3-ylmethyl)-1,3-dihydro-indol-2-one hydrochloride
The title product is obtained following the protocol described in Step E of Example 19 by
condensation Vof 5-(2-ox0-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.08 mmoles)
and the compound obtained in Preparation 14 (1.08 mmoles) in the presence of piperidine in
25 ethanol at reflux. After filtration, the solid obtained is purified on silica gel (SiO,; gradient
AcOEt to AcOEt / MeOH 7/3) and then converted into the hydrochloride as described in
Step E of Example 19 to yield the title product. Mixture of Z / E isomers (93 / 7)



15reaction mxture is converted into the hydrochl oride as descri bed
in Step E of Exanple 19 to yield the title product. Mxture of Z/ E
-isonmers (98.5/ 1.5) Mass spectronetry (ES +, rn/z): 431.2056 (MtH)
and 431. 2077 (MrH) + Mel linspoint: 198C4&l enental mcroanalysis: 20 C
H N CT Theoretical % 64.30 5.83 12.00 7.59 Experinmental % 63.52 5.80

12.16 8. . Ex%. | ?%Zig‘
3-14-01R, e3=Aza-Dbi cycl 013. 1. 0] hex- 3-yl net hyl ) - 1H pyrrol - 2-yl net hyl

enej - 5- ( RemsRaDmadobhddyis-3- yl met hyl ) 4, 3- 4i hydr o-i ndol - 2- one
25hydrochloride The title product is obtained follow ng the protocol
described in Step E of Exanple 19/by condénsati on of

mol

3'(5'(2'OXO'OX@@BLmﬁﬂkﬂ%ﬁ3og{%?Et9%5)'éh?@gi ‘ggro-indol-z-one (1.5

es) and the conpoun

ained in Preparation 4 (1 9 mmoles) in

t hespresence dixppiipeniaiithe a1.33 583  13.01 8.61
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Example 35:  5-[5-(4-Chloro-phenyl)-2-ox0-6H-[1,3,4]thiadiazin-3-ylmethyl]-3-[1-
(4-morpholin-4-ylmethyl-1H-pyrrol-2-yl)-ethylidene]-1,3-dihydro-
indol-2-one hydrochloride

A mixture of the compound obtained in Step E of Example 30 (1 mmole), the compound

obtained in Preparation 2 (1.5 mmoles) and NH4OAc (4.5 mmoles) in ethanol is heated

under microwaves at 110°C for 20 minutes. After filtration, the solid obtained is purified on
silica gel (SiO;; gradient AcOEt to AcOEt / MeOH 9/1) and then converted into the hydro-

chloride as described in Step E of Example 19 to yield the title product. Mixture of Z/ E

isomers (98 / 2)

Mass spectrometry (ES +, m/z): 562.1647 (M+H)" and 562.1666 (M+H)"

FElemental microanalysis:

C H N S
Theoretical % 53776 547 1086 4.97
Experimental % 57.65 556  10.86 4.88

Example 36: 3-[4-((1R,58)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-3,5-dimethyl-1H-
pyrrol-2-ylmethylene]-5-(2-o0xo0-oxazolidin-3-ylmethyl)-1,3-dihydro-
indol-2-one hydrochloride

The title product is obtained following the protocol described in Step E of Example 19 by

condensation of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (0.63 mmole)

and the compound obtained in Preparation 3 (0.69 mmole) in the presence of piperidine in
ethanol at 110°C under microwave activation. After filtration, the solid obtained is purified

on silica gel (SiOy; gradient AcOEt / MeOH) and then converted into the hydrochloride as



- 51 - the reflux of ethanol overnight. The product obtained after
filtration of the reaction m xture is converted into the

- hydr ochl
product .
+, mz):

oride as described in Step E of Exanple 19 to yield the title
M xture of Z/ E isoners (94;§ [ 5.5) Mass spectronetry (ES
405.1923 (MrF1)1 and 405. 1926°(MH) + 5 ilyiel ttt: 179C

' I S: I\1- cr Theoretical %62.65 5.71
Elzegﬁntsé%%p@%%g%n %ﬁf%?of (%ngl_pjfg llé{.t? gfij_létgg tigleyoduct. Mix’(t)ure of Z / E isomers

10
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93/7)
Mass spectrometry (ES +, m/z): 431.2070 (MJrH)Jr and 431.2074 (M+H)+

Elemental microanalysis:

C H N cr
Theoretical % 64.03 6.23 11.95 7.56
Experimental %  64.21 6.27 1218 7.82

Example 37:  (1R,55)-3-[2-Oxo0-3-(4-piperidin-1-ylmethyl-1H-pyrrol-2-ylmethylene)-
2,3-dihydro-1H-indol-5-ylmethyl]-3-aza-bicyclo[3.1.0]hexane-2,4-dione
hydrochloride

The title product is obtained following the protocol described in Step 5 of Example 19 by

condensation of (I1R,5S)-3-(2-0x0-2,3-dihydro-1H-indol-5-ylmethyl)-3-aza-bicyclo[3.1.0]-

hexane-2,4-dione (0.62 mmole) and the compound obtained in Preparation 13 (0.65 mmole)
in the presence of piperidine in cthanol at reflux. The product obtained after filtration of the

reaction mixture is converted into the hydrochloride as described in Step E of Example 19

to yield the title product. Mixture of Z / E isomers (98.5 / 1.5)

Mass spectrometry (ES +, m/z): 431.2056 (M+H)" and 431.2077 (M+H)"

Melting point: 198°C

Elemental microanalysis:

C H N cr
Theoretical % 64.30 583 1200 7.59
Experimental %  63.52 5.80 12.16 818

Example 38:  3-[4-((1R,5S)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-1H-pyrrol-2-yl-
methylene]-5-(2-0x0-0xazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one
hydrochloride

The title product is obtained following the protocol described in Step E of Example 19 by

condensation of 3-(5-(2-oxo0-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.5 mmoles)

and the compound obtained in Preparation 4 (1.9 mmoles) in the presence of piperidine at



i oExanpl e 39:

3+1- 03aR, 6aS) - Hcxahydr o- cycl opent al ci pyrrol -2(11fryl net hyl ) -3, 5-
-di met hyl - 1H pyrrol - 2-yl met hyl encl- 5-( 2- oxo- oxazol i di n-3-ylinethyl)-
E3- di hydr o-i ndol - 2- one hydrochl ori de Tg title product is obtained
follow ng the protocol described in St E"E of Exanple 19 by

condensat i on_of

5- ( 2- oxothgtedst plstharm! pr ersighy Thepradusit ph@insd; atigs filtpationeof the rﬁzcmmegyre
15 and t t

presence’ afinar ey AEBUREH e o BBy BF sk LEr IRlFRL T by Y 8 e
solid obpradux&dl\/instumarﬁ;?e/rﬁ%mam @45 .5lydr ochl ori de as descri bed in
Step E of  Exanpl e 19 he title product. Mxture of Z /E

i SOMers Ss?eﬂ"%m@;”y {?g ‘{Oﬁolr?@t”r( salid 4031936 (M) 2549 ( MrH) +
and;461. g@gggﬂﬁﬂﬁ é%ﬂkltlng poi nt : 204C El enental m croanal ysis:

C H N C eoretical %6525 6.69 11.27 7.13 Experinental % 64.82 6.32
11. 21 7. Blemental microanalysis:

¢ H N cr
Theoretical % 62.65 35.71 1271  8.04
Experimental %  62.45 5.73 12.88 875

10 Example 39:  3-[4-((3aR,6aS)-Hexahydro-cyclopenta[c]pyrrol-2(1H)-ylmethyl)-3,5-
dimethyl-1H-pyrrol-2-ylmethylene]-5-(2-oxo0-oxazolidin-3-ylmethyl)-
1,3-dihydro-indol-2-one hydrochloride

The title product is obtained following the protocol described in Step E of Example 19 by
condensation of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (1.72 mmoles)

15 and thebompound obtained in Preparation 15 (2.06 mmoles) in the presence of piperidine in

ethanol at reflux. After filtration, the solid obtained is converted into the hydrochloride as
described in Step E of Example 19 to yield the title product. Mixture of Z / E isomers (96.5 /
3.5)

20 Melting point: 204°C

FElemental microanalysis:

cC H N Cr
Theoretical % 65.25 6.69  11.27 7.13
Experimental %  64.82 6.32 11.21  7.24

25



25 - 52 - Exanple 40: 3-(4-Mrpholin-4-yloriethyl-1H pyrrol-2-ylin
1,3

t hyl ene) - 5- ( 2- oxopi peri di n4-yl met hyl ) -1, 3-di hydr o-i ndol - 2- one
- hydrochloride Step A
5- (2-0xo- pi peridin-1-ylnethyl)-1, 3-di _hé/éj_r 0- i ndol - 2- one The

title product is obtained in accordance with Steps A to D of Exanple

19, using 5piperidin-2-one in Step A. Mass spectronetr ES +, mz):
245. 127599' 5 ip (3 §r@p1'\’ig_rphoiin-4—ylgnethyl-IH-pyrr%l-Z-ylmeth_ylgneg—5—(2-0xo.— )

R

I's obtained follow ng the protocol described in Step E of Exanple 19

by 10 cqndensatjon of . the cqonpound obtained ipn Step A (1.3 mmol es)

and theﬂ%‘h%éSFQ'(S’S_E‘QW%H"?‘r’r@?‘@g'b)flb‘%?’b‘hﬂig’("ﬂ@“" ofs) in the
presencertef i pesdudi ie obRiRUNANAdcofdant&TlibX Stkt &T tof D bF @xhfbie 1DC using
solid obtained is converted into the hydrochl oride as described In

St ep E @ipeExanpioaci9Step Aviel d the title product. Mxture of Z/ E

o570 A0 0SS BRI AES, 1 D) 21,7222 (e

Theoretical % 63.08 6. 40

Step B:  3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-0xo-piperidin-1-
ylmethyl)-1,3-dihydro-indol-2-one hydrochloride
The title product is obtained following the protocol described in Step E of Example 19 by
10 condensation of the compound obtained in Step A (1.3 mmoles) and the compound obtained
in Preparation 1 (1.3 mmoles) in the presence of piperidine in ethanol at reflux. After
filtration, the solid obtained is converted into the hydrochloride as described in Step E of
Example 19 to yield the title product. Mixture of Z / E isomers (98.5 / 1.5)

15 Elemental microanalysis:

C H N Cr
Theoretical % 63.08 6.40 1226 776
Experimental % 63.15 625 1212 787

Example 41: 3-{[(4-Morpholinylmethyl)-1H-pyrrol-2-yljmethylene}-5-[(1,1-dioxido-
20 2-isothiazolidinyl)methyl}-1,3-dihydro-2H-indol-2-one hydrochloride

Step A: 5-[(1,1-Dioxido-2-isothiazolidinyl)methyl]-1,3-dihydro-2H-indol-2-one
The title product is obtained by following the protocol described in Steps A to D of

Example 19, using isothiazolidine 1,1-dioxide in Step A.



12.26 7.76 Experinmental % 63.15 6.25 12.12 7.87 Exanpl e 41:
3- ([ (4-Morphol i nyl nethyl)-111-pyrrol -2-ylinmethyl ene}-51(1, 1-di oxi do20
- 2-isothiazolidinyOrettlyll-1, 3-di hydro-2H-indol - 2- one hydrochl ori de
Step A
5+14- Di oxi do- 2-i sot hi azol i di nyl ) met hyl ?3 E3- di hydr o- 2H-i ndol - 2- one The
title product is obtained by follow ng the protocol described in
St eps A StepB: of3-Hdn¥erwholinykpdthy)-1Ebpyitak-atyilbnefbylene-8:[ 01 -déoido-3t ep

A M . 1 2260, Q796 ( Mk - .53 - Step B:

3 (1o wor phol TP itebapmeil PPyl AT droue e Sfe O oo
2- i sot hiteztitld piodyédeoblined lfoBeeHpytte @ratbtdl nidedribed dn Stdyy Hro@dMaaiplele9 by
The title product is obtained followng the protocol described in

Step E SPNEsasaE of gherorpruathobiaied 8F e /o bhgdunmobist dindedici sprgraapd
ﬁmg 11 32 dﬂﬂ&?hﬁgﬂn Bfarhfiéh @Q%@%o%s?&t Bk %Z%?g%oﬁf @Pg{l@%}% 812;&?,&%1- £ Feflux.

es) Iint presence of piperidine in

pr oduct et poded @tftdieed eftapevapbiatinon aff thtecacfian trhiouuranitx tduyeest as gusified on

[ urified on silica gel (Si02: gradient AcOEt / OH) and then .
conver t et Gifes igeleunh o Pas MESTLER) rhBacearEime Bf Mesmiplosdg g
to yiel diekditheliiih KR OCetmpIM Bdi§RIDOhe 4hle BréRRMMIZ tlr®8f 2// WisGhers (99.5 /
10Mass spectronetry (ES +, nmlz): 443.1746 (M+H) and 443. 1758 ( MtH)

El enent &-5mi croanalysis: CHNS
10 Mass spectrometry (ES +, m/z): 443.1746 (M+H)" and 443.1758 (M+H)"

Elemental microanalysis:

¢ H N S Ccr
Theoretical % 55.17 5.68  11.70 6.69 7.40
Experimental %  54.42  5.64 11.58 6.55 7.50

15 Example 42: 3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-0xo0-
pyrrolidin-1-ylmethyl)-1,3-dihydre-indol-2-one hydrochloride

Step A: 5-(2-Oxo-pyrrolidin-1-ylmethyl)-1,3-dihydro-indol-2-one
The title product is obtained by following the protocol described in Steps A to D of
Example 19, using pyrrolidin-2-one in Step A.
20 Mass spectrometry (ES +, m/z): 231.1120 (M+H)"
Step B:  3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-oxo-pyrrolidin-
1-ylmethyl)-1,3-dihydro-indol-2-one hydrochloride
The title pfoduct is obtained following the protocol described in Step E of Example 19 by
condensation of the compound obtained in Step A (1.63 mmoles) and the compound
25 obtained in Preparation 1 (1.95 mmoles) in the presence of piperidine in ethanol at reflux.
The product obtained after filtration is purified on silica gel (SiO,; gradient DCM / MeOH)
and then converted into the hydrochloride as described in Step E of Example 19 to yield the
title product. Mixture of Z / E isomers (99.5/0.5)



CT Theoretical %55.17 5.68 11.70 6.69 7.40 Experinental % 54.42 5.64
11.58 6.55 7.50 15Exanple 42:

.3-(4- Mor phol i n-4-yl met hyl - 111- pyrrol - 2-yl net hyl ene) - 5- (2- oxo-
pyrrolidin-1-ylmethyl)-1, 3-clihydro-i nSgl -2-one hydrochloride Step A
5-(2-0xo-pyrrolidin-1 -yl methyl)-1, 3-dirhydro-indol -2-one The title
product is obtained by followi ng the protocol described in Steps Ato
D of ExaM@ssregironisrnEpyrmed)i i m20odiE TN asd 487.206 20WHES
spectronmetry (ES +, tniz): 231.1120 (MtH)+ Step

B: 3- (4- Mor phol i n- 4-yl net hyl 1H pyrrol - 2-yl net hyl ene) - 5- (2- oxo-pyrrolid
in- |-ylmethyl)-4, 3-di hydro-indol-2-one hydrochloride The title
product |s obtajned follow ng the protocol described in St epi E of

Exanpl e Esampledh dehsMatbn-tmambobydpdmstndtdbpneeli2ny oy leng £-Gzoxo-
D! €5) and 1 he. CAmRoMAinaty BRI AA il PRAIGA.BR. fydrbefidsfda! eS)

in the presence of piperi e I n ethan ef | ux. roduct

obt ai nedThd tide pfadutt atdbomnddstoplomiiig the pootosell deseritgel in(BeP E; ofgtadi@atl 9 by

DCM./ MeOH), and then_converted int hehgr | qride descrj bed in

Step E of° i o> (&P aneaui-Simangi it dig-ptaPEogr G igmmolts)

i soners 4f%hé cobmBedd obtained in Preparation 6 (1.44 mmoles) in the presence of piperidine in
cthanol at reflux. The product obtained after evaporation of the reaction mixture to dryness
is purified on silica gel (SiO,; gradient AcOEt / MeOH) and then converted into the
hydrochloride as described in Step E of Example 19 to yield the title product. Mixture of

10 Z / E isomers (33 / 66)

Elemental microanalysis:

C H N Ccr
Theoretical %  60.19 593 1221 7.72
15 Experimental % 59.54 5.73 12.09 810

Example 44:  3-[4-((1R,5S)-3-Aza-bicyclo[3.1.0}hex-3-yImethyl)-1H-pyrrol-2-yl-
methylene]-5-[5-(4-chloro-phenyl)-2-o0x0-6H-[1,3,4]oxadiazin-3-
ylmethyl}-1,3-dihydro-indol-2-one hydrochloride

Step A: 1-(4-Chloro-phenyl)-2-hydroxy-ethanone

20 A mixture of 2-bromo-1-(4-chloro-phenyl)-ethanone (100 mmoles) and potassium formate
(130 mmoles) in MeOH (100 ml) is stirred at reflux for 3 hours. The reaction mixture is
poured onto crushed ice. The solid formed is filtered off, washed with cold MeOH and then

dried in vacuo to yield the title product, which is used directly in the next Step.

25 Step B: Ethyl N'-[1-(4-chloro-phenyl)-2-hydroxy-ethylidene]-hydrazinecarboxylate
A mixture of the compound obtained in Step A (195 mmoles) and ethyl hydrazine-

carboxylate (224 mmoles) in ethanol is stirred at reflux for 18 hours. The reaction mixture is



- 54 - Mass spectronetry (ES +, mz): 407.2056 (MtH)1 and 407. 2065
(MtH) Exanpl e 43:
- 3-(1-Methyll-4-norpholin-4-ylinethyl-IH pyrrol-2-yl nethyl ene) - 5-(2-o0x
0- oxazolidin-3-ylnmethyl)-1, 3-di hydro-j ndol - 2- one hydrochl ori de The
title product is obtained follow ng t protocol described in Step E
of Exanple 19 by condensation of ‘
5- ( 2- oxeookd2o0r@iand heyirempitate Yormed-islfilymid off, mastied2wivmethylletBar andndreesl)in

d th ined.in P tiop 6 (1. 44 inth
or csonca 0o B e AL PrcbtlahEh ApHGReC? il "BTGUERY ot i ned

after evaporation of the reaction m xture to dryness is purified on
silica gel (Si02; gradient AcOEt / IVEOI—% and then converted into the
hydr ochl Sd4-Celore-pbeay)-3,6adibyd o-bk, 3 Haxagdiazintd-ong yiel d the title

duct . . 4,1- E.is 3. / ect.r onet ES.
Drovyes st 48580 (e iproil SR BiRoksisl bRl MEYRAARSEEERTRA g SBignt
%60s 19 Serdpdratuzd, td a7RluitbxFaht oempalndGRaindd o B&H2B P05 ombEXa @l &hanol

44: : . : : o
314- (( 1R385mIB G Brctipg 191 3. hovsy. s reacomutingirg isjaoplasy tor GiC ond; piigingyis
| ene] - 51364 - | D5:25,0%Q: : LAgZ kN5 3z S

el AR AL ed it old oo
1- ( 4- Chlapd thephkiegdGr 2adupdo gie)d Btehtdtel poducR0fhink ktused doéctly in the next Step.

2- brono-1- (4-chl or o- phenyl ) -¢e 1 mol es) and potassi um

f or rrate@‘f%ép%@)y(gs +@Q%Tg§8ﬁf§ﬁfg&stl rred at reflux for 3
hours. The reaction m xture is poured onto crushed ice. The solid
formed is filtered off, washed with cold MeOH and then dried in yacuo

t oldyj el GtemmB: H1(#(chlprophenyl)-dt(H atitrio b engplh-3cfi-ddydrey-[1,3,4] dna digsin-2Srep .

25St ; | ) ) ) ..
St P oo iiibion of the compound obtained i Sipp, €. (4748, Punpledn, A8y tled 260 mD
m xt ur e tigdre tahe addadpiobiveh caldtiay e ditionbdbzeie (52(2B9mnoIeY) es)l podsiehh¥arbonate

hydr azi ne- carboxylate (224 mmles). in ethanol is stirred at reflux
for 18 WhiHE MmpRCyelbs reantion Ruxire isgtlined g refluxdior dchauss weleamiragee. The

P vaouo e ol PGS 2vbhefdb Ahufi ettt M Ihef eI soB 16 g P
next St epd 160 ep of:waber( BxiChition ovighBOWM (2 3,260 dnlhydeaoriéd out and then the organic

1, 3, 41oxadi azitt-2-0rie. Sodi um hydride (60.% i il, 6 moles) s |

added, PRESTa CHOROrbnERaataE s HEns i ametarh SeOreE G Sghton

of the gpAROURM @EHNELolnPsERhRe( iffred dMIDEERInttRRINABAl 75 ml. After
formation of a precipitate in suspension, ethyl ether (150 ml) is added, and stirred is carried
out overnight at ambient temperature. The precipitate is filtered off, washed with ethyl ether

20 and dried in vacuo to yield the title product, which is used directly in the next Step.

Step E: 3-(4-Amino-benzyl)-5-(4-chloro-phenyl)-3,6-dihydro-[1,3,4]oxadiazin-2-one
A suspension of the compound obtained in Step D (42.02 mmoles) in a mixture of EtOH
(350 ml) and acetic acid (26 ml) is heated at reflux for 5 minutes. Powdered iron
(309 mmoles) and FeCl;.6H,O (2.1 mmoles) are added to the resulting solution. The
25 reaction mixture is stirred at reflux overnight. After evaporation, water (250 ml) is added to
the residue and then sonicated for 2 minutes. The mixture is made alkaline (pH 12) using
aqueous 2M sodium hydroxide solution, then diluted with AcOEt (500 ml) and then filtered
over Celite. The phases are separated and the aqueous phase is extracted with AcOEt. The

organic phases are combined. The organic phase obtained is washed with water and then



(800 nl). Alter reacting for 2 hours, the reaction m xture i s cool ed
to OC and stirring is continued for 30 mnutes. The precipitate
-formed is filtered off, washed with cold ethanol and then dried in
vacuo to yield the title product, mhig? is used directly in the next
Step. Mass spectronetry (ES +, nfz): .0277 (M-HF Step D

5-(4- Chl -ph -(4-njitro- D-3,6-di hydro-[1,3,4 i in-2-
e o SR B Na sk ARCE e oo, SepBRC ismds B BE e oo
acct oni t giyh&s( 2ROrd¥ldue ti@ﬁ[t@ra?é’d@n%ﬂg@@t&%,%l%@&@ﬂ&%ﬁe‘gggﬂc%qhgh?gw% title

(52. 23 mmol es) and potassi um carbonate ('189.92 mmo action

m xt ur e prededtiin thedforn of efwhit powider whaalr is usertidireotlytin tgarext Step. r eact i on
m xture is brought to anbient tenperature and then diluted wth 500

m of DCM 15 and 100 m of water. Extraction with DCM (2 x 200 m)

is carrig@pt SuEld-talorolshalyhanbto-BRRASH4RAEdMRIND] : -RIGRYIL C
phase obtal ned i?i\(/vashed vt\kn?%h&sgatur atrelgﬁﬂlad? goﬁgﬁ%ﬁﬁgﬁtgyp? ?{hen

dri &d over soditpkanystat-dihyfreindadd-entd concentrated to about 75 m.
After f [ i pita i{n ngi et hyl . et her 0 m

s added TEh GBSl BaRAS B 1T RTRETR, Ribed g7 Han" e
t enper atamgpouith@bpriec ipi Step € [28.75ithinetesylirdTHE @06 helgl ani- dd1Ceaidiyt aefith@ien
20and dried in vacuo to yield the title product, which is used,

directl yat'inﬁsﬁh?ée-ng?&cét @éﬁlsfrg%o gs) 1s added dropwise to the reaction mixture over

3- (4- Ami Py 3 5 Geydi r L i @zhn-2-0
e A Suepe e Y ot hl e B (YOl P g
a nd xt ur-€0ys, thebkah860(39.68 mnubless ét adtledalirabwi26 THe)reactionanaixade &t brought to
reflux for,.5 mnutes. Powdered,ir 09 s),.and, FeCl3. 6H20 (2.1 .
ol os) S P FRire GG M e SR b oo ) T5 e e o el
i's stirrggidlt oheffdis RYBENIIRburs AfTher o OpIRkE 48, MBS Bled( #RP tl aghdus
added to the residue and then sonicated for 2 mnutes. The mxture iIs

made al KapRassiop pextiractadsitly Dadyhe Bissorganis plnssmarsyeimainetk thep| washoth with 2M
t hen dil i t then fi,l.t ered over l.Lite., Th
hetes HEREIM LA i Riluflids GO dNbal WibEORS sOYEh (gl TERd and

Thes or ganaporpledse dnaiess. ddohisded. is Th@rasdandthy phRaefinbeadiang drits inaahedo
w th water nd,Ehen - 56, - with saturated NaCl solution, dried over
sodi um s}’thﬁflﬂﬂ?ﬁtét,eE‘Pﬁ?‘éﬂéﬁlcghﬂ“@@&ﬁ@?tb}t iBdhe BeHrYeRess. The residue is
triturated in ethyl ether, filtered and dried in vacua to yield the
title product in the formof a white powder, which is used directly

in the ridegp GSt epS-[5-(4-Chl@toephdiyl)52-pSe-6HCEM D 4] oxadiazin-3-ylmethyl]-1,3-dihydro-
ro-phettyl)- 2- expo- GE- 11, 3, 41oxadi azi n- 3-yl met hy11- 3- net hyl -

5sul phany1- 1, 3- d0EF®™endol - 2- one Et hyl ~ (met hyl sul phanyeacet at e
(27.31 wapldest 7.8 éﬁﬁﬂ?%xﬂél@@% $8ddPtRa 3Qhbh OF 1B coNBoGRINMAMAL] in Step F
obtained in Step E (23.75 mmoles) in THE (200 nml) at” -60C under a

ni 24 ogefl 2t hbupeleslein gldudare(iacid 11 Mvpllk shhei rsacithedixdo pwstieed fortthiours

reactio ' 2 ] nut es eepi t he t erat ure .bet wee

-60C angn%é%%r?%?fhsett?lﬁ |en1§ T roréeﬁg(ﬁ ?‘g' 5¢° arfcgtrg-g%é%,entupilgtwva@mém)
(29. 68 andIBSY (400ashdedtdr sHRvésSre Sehaftedr ST HicOAqUFo¥S Phel § dWtQUEGAtwith
to anbi ent tenperature; aqueous 3M HCL solution (340 m) is then
added am¥-Ni thergragnic phases areepmbined. orheoregie phpseoiinedis warhedpgtnivater
phase i ; u§.. i i r !

The. or gan SRBALEL SRR SNG! RINRRY Rk RRETN M siir ik AE €8 t) Fiweite
t hesn wi thdiyatusr dhesNaCbbmoledtis anrysthllied faneethandito yietdithehalegroduct.
filtered,and l1l5evaporated t n The. residue is triturated in

et hyl eﬁ%ﬂg—fp—eﬁ@{’—’é%&ﬁggﬁdnﬁ& gégpﬁ&\s}@éﬁﬁ)to yield the title product,
which is used directly in the next Step. Step ,

G 515- (4- Chl or o- phenyl) - 2- oxo- 6H 11, 3, 41oxadi azi rk- 3-yl net hy11- 1, 3-di
hydr o- indol -2-one Powdered Zit (157.3 mmoles) is added to a solution
of the conpound obtained in Step F 20 (15.73 nrnoles) in glacial



- 57 - Step 11: 3-i4-((1R 5S)-3-Aza-hicyclo3.|.01lhex-3-ylnet y
-1H pyrrol - 2-yl net hyl enel-
. 5-[5-(4-chl oro-phenyl ) - 2- oxo- 611-11, 3, 4] oxadi azi n-3-yl met hy11l-1, 3-dih
ydr oi ndol- 2- one hydrochl ori de The titlg product is obtained follow ng
the protocol described in Step E of Ex %ple 19 by 5 condensati on of
t he conpound obtained in Step G (1.2 mmol es) and the conpound

obt ai nedSten Her eb k-6 ReiS)B-Aza-dicyeingd. O] hax-y heethy Bskilqa rofl-20y inerthyliene] -

in ethanol at r The ro t o [ af ter ti

reaction m xt ursg gtg(?n ﬁj{ g %Ilg'é{] g% (’s’ﬁafjf"f?é‘"éé’ﬁ %f’ﬂg? 39‘5'385’&%
DCM / MeOl 1) aqddbmgan@ﬁpaﬁﬁmﬁduhnto t he hydrochl ori de as descri bed
in Step E of Exanple 19 to yield the title product. Mxture of Z/ E

i soner s {watith proaug)ls Pbessfol pwingr thepratgeql E@S@lbemlzﬁtemﬁ@f@@aﬂple 19 by

ety ot [ Dl aeEHiG P0G Mubbau TRk Bl L6 CORIAIRNS) and ghe dplpgupd optpined

7.52 15Ex1&e@ﬁret1(§¥54 (1.38 mmoles) m the presence of piperidine in ethanol at reﬂux The
515-(4- Chl % 2-0x0-6//-11, 3, 41loxadi azi n- 3-yl i net hyl j
mor phol |PH° 5@ tPy ?V-aﬁg)rfaflap ob thig) rRaqting maixiye o %r-ya‘?aéiyap%ﬁqdrmbwh% gel

one hydr(gf@[ %Hcﬁié:ht DCM / MeOH) and then converted into the hydrochloride as described in
Step E of Example 19 to yield the title product. Mixture of Z / E isomers (94.5 / 5.5)

10 Mass spectrometry (ES +, m/z): 528.1808 (M+H)" and 528.1803 (M+H)"

FElemental microanalysis:

C H N Ccr
Theoretical % 61.71 482 1241  6.28
Experimental %  61.91 4.43 12,51 752

15 Example 45:  5-[S-(4-Chloro-phenyl)-2-0x0-6H-[1,3,4]oxadiazin-3-ylmethyl}-3-(4-
morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-1,3-dihydro-indol-2-
one hydrochloride

The title product is obtained following the protocol described in Step E of Example 19 by
condensation of  5-[5-(4-chloro-phenyl)-2-ox0-6 H-[1,3,4]oxadiazin-3-ylmethyl]-1,3-

20 dihydro-indol-2-one (1.2 mmoles) and the compound obtained in Preparation 1

(1.38 mmoles) in the presence of piperidine in ethanol at reflux. The product obtained after
evaporation of the reaction mixture to dryness is purified on silica gel (SiO,; gradient
DCM/ MéOH) and then converted into the hydrochloride as described in Step E of
Example 19 to yield the title product. Mixture of Z / E isomers (98 / 2)

25 Mass spectrometry (ES +, m/z): 532.1721 (M+H)" and 532.1749 (M+H)"

Elemental microanalysis:

¢ H N cr
Theoretical %~ 59.16 4.79 1232 6.24
Experimental % 5871 4.73 12.33  6.37



The title product is obtained follow ng the protocol described in
Step E of Exanple 19 by condensati onof5
_-[5-(4-chl oro-phenyl) -2-o0xo0-61J- [1, 3,4l1loxadi azin-3-ylnethyl]-1,3- 20
di hydr o-i ndol-2-one (1.2 nmmol es) and tgg conmpound obtai ned in

n

Preparation 1 (1.38 nmoles) in the pre

nce of piperidine in ethanol

at reflux. The product obtained after evaporation of the reaction
m xture to dryness is purified on silica gel (5i02; gradient DCM/

MeOH) a
E of Ex

b e e e T R B e e U

(98 / 2) 25Mass spegiakeidh YykntePhil)-113- aﬁhyd'i;@znd(ﬁ&luﬁé\ﬁﬁr’dc%@lde
532.1749 (M+H) El emental m croanal ysis: C HN a- Theoretical %

59. 16 4. T tie pwdgetss prisdradrfeHewingdths eratecd. diescrmdss Ste8iz of Exg@nple 19 by
Exanpl e o 2 1Al Ey

3 (5. hor DRATTRSR VR PR R P ms Dk sl g .86 mmole)
oxazol i dind-tBe ybmpdungl gbtdingt whi lryphratiomt® (0.2 ainsolbyidrthe bfe@éﬂcﬂébf piperidine in
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ethanol at reflux. The product obtained after evaporation of the reaction mixture to dryness
is purified on silica gel (SiO,; gradient DCM / MeOH) and then converted into the
hydrochloride as described in Step E of Example 19 to yield the title product. Mixture of
7/ E isomers (78 / 22)

Example 47: 3-[5-('(1R,SS)-3—Aza-bicyclo[3.1.0]héx-3—ylmethyl)-lH-pyrrol-S—yl—

methylene]-5-(2-oxo0-oxazeolidin-3-ylmethyl)-1,3-dihydro-indol-2-one

hydrochloride |
The title product is obtained following the protocol described in Step E of Example 19 by
condensation of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (0.95 mmole)
and the compound obtained in Preparation 17 (0.95 mmole) in the presence of piperidine in
ethanol at reflux. The product obtained after evaporation of the reaction mixture to dryness
is purified on silica gel (SiO,; gradient DCM / MeOH) and then converted into the
hydrochloride as described in Step E of Example 19 to yield the title product. Mixture of
7/ E isomers (82 / 18) ’

Example 48: 3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-[2-(2-oxo-
oxazolidin-3-yl)-ethyl]-1,3-dihydro-indol-2-one hydrochloride

Step A: 2-[2-(4-Nitro-phenyl)-ethylamino]-ethanol
A mixture of 1-(2-bromo-ethyl)-4-nitro-benzene (86.9 mmoles) and 2-amino-ethanol

(869 mmoles) is heated at 150°C under microwave activation for 10 minutes. The reaction



The title product is obtained follow ng the protocol described in
Step E of Exanple 19 by condensati on of

- 5- (2- oxo- oxazol i di n-3-yl met hyl ) - 1, 3- di hydr o- i ndol - 2- one (0.86 mmmol ¢)
5 and the conpound obtained in Preparag?on 16 (0.91 nmole) in the
presence of piperidine in ethanol at reéeflux. The product obtained
after e;%$orat|on of tae reaction mxture to dryness |s purified o

silica gBFS;igsvaRage dadryReRs Andublip1iepiden @biatess SonvErden silied g?]h@lob
hydr ochl Q‘a&i@ﬁt @@Wﬁﬁﬁ:@}i}%@ yidld %Qﬂe?r&}ucm & kd et hq!hé Dt ?Eégl e

product. M xture of Z / isomers 22) 1 n\Wass spec orretry
+, tn/z): 409.1883 (MH) and 409 1865 (M11)" Exanple 47:

3-15-01R,55);.3- -hi.cyclo 10hex-3-_Ji ethyl) 111-pyrrol - 3-yl t net
hyl enel M&@%ﬁ&?&??hf*ﬁé YhE?WPS'X O8f hydr o- i ndol - 2- one

hydr ochl opi ¢® ﬂihﬁ)lésb td R10pd @5l luiisn ObIRICBRPOhA bowired it bﬁepnz( P40 flmoles)
described in Step F. of Exanple 19 b%ﬁ 15 condensation of

5- ( 2- ox cngx BMAP di4d- %nyn@d@@)hw YVGM3( Ohyfd} oAftad stirringofie ¢ Oh@Bs mirpAnedient
and the [ r at.i o n the .

or esencatpoat i BEMALAS R ERALRNLER o MRl BORTR Bl g 2m
after e\lﬂﬁbicﬁlﬁth(ﬁf(SQI 2a0h@l) E‘H@bﬂg@mcfphxidiﬁ Grﬁa@ odérylfi@@ﬁasﬂuﬁl Hakd, €tk and
silica gel (S102; gradient al ') and then converted i nt o t he
hydr ochl YRPerateddo é@é‘@?ﬁ f@@aelﬂ rﬁhﬂs,@%p@dafft ipthhiora Of@nt%argaeesphdi whichiig psed
product . ;; M.yt W &e%x@ﬁé%'f isonmers (82 / 18) Mass spectronetry (ES +,
nmz): 405.1931 (MrED+ and 405. 1931 (M(l 1) Exanpl e

48: 3- (4- Mor phol i n-4-yl net hyl- 1H pyrrol -) I methyl enc)-542-(2-oxo-

oxazoll n- 3: 11-1. 3-di h o i ndoQ one hydrochloride Step A:
fj$§ﬁ'§-§o)épl)[l)‘7re y‘F “é‘f Hf)?'é’ﬂ} ﬁéﬂy e‘l"r?&ﬁ'éﬂll‘nz%ﬂn?n x%/ure of P
1 (2 br aweetdyh) csbonhish asbaneene (8R1idATel Gie @RthoandBuian&d rff'im@tlep B

(869 nml es) is heated at 150C under microwave activation for
m nut es.(1GRenmelgsr hnd%eOH 890 mlbnﬂfteurp@cuog rehxap@ isstatedtay SOPY nede Z%aﬁldars of

t he resi ur|f (51

Me014) thg’ggﬁggﬁg% oy, T L s off Rud lenl? ??%WF@% 18 e
Step. StiepvdBoraled @ dréndVs tan@ﬂmqﬁawhc)t 0btainediis ex@zedd Bhi 10 @t 6Ne1eOP. 1B olid
nmol es) i s . added. to a solution of the conpound obtained in Step A

(44 5 medkaayd isdiligrrd ashand (Mﬂd 51 yeep @510 (horomehpsoyigigh the Afle groduct in the
stirrin 4 I reaction mxture is
di | ut edqs\;fn?%f%(\%% Séh ﬁ%éd %gér?ﬁ&agtrt%gd&# tg% 2M HC1 solution (5 x

200 ml). The organic phase is dried over magnesium sul phate, filtered
and evapgr at.e 0 dr ness o yileld the title product in the form of

an or anmg H“'i"é"ﬁ'siéd&ﬁ%"é&‘t‘ﬂxﬁz‘?lHi"é‘ Y W‘ékYﬁ@E“éﬁ Lageyapide c.
3-12- (4%mlﬁmﬁ1@ﬁyel)(7gt3h>gblmoé@&gl keli D-21aR8 B/ &cmm@c@éﬁghy@mr}yar te

added to a solution of thée conpound obtained in Step B
| n I\/EOH@Zl@@lm\Pl)?S) mn@at@re@@t)mdm T sheuresuliisg smapr:mmh Ehterdme addetba sdluSon of

ogen f at al st i.S tered and th

vm' F 47\?&6%0_5% ﬁr@ﬂ hlp%f Oé(f%(;%gn'gifgﬁo %% 4 é Phe s aﬁ‘chFﬂtéate‘?nHCI
pr OdUCt solatiah N@®3i flf. rAtdshatcedof MydxHanhe W@%Chmﬂes@b Shmbd&y tlﬁl Nelr
is filtered off and dried in vacuo at 40C overnight to yield t
title pfymbisitheniadded.okhe reactignypixtuse soheatgd aﬁmfbhi fog twig g@lurau lecmwune fis
t he nex t
2~ tiydr oo qsaR FRERgt fensiaturs The solid formed fsthen ilespd affewadied wiggater
Sodi um aod ﬂhed &1 (adBo3n gl)e presade ed PLOs mdsatl 40°Canvegfight to yield the tltle product,
trichlor tald(?\éaﬁe1 h‘é rate 32 5 molcs) in water (100 ml). To the
redul ti PiV §B§"r€js thy %XE §Bded a sol ution of 20
342- (4- am no- phenyBet hyBoxazol i din-2-one in water (20 m) and
concentrated HC1 solution (2.83 nml). A solution of hydroxyl am ne
hy dr oc hBtap Be5-{B82-OwotesiolidinddyBreti{ 3D 1 Hi-indote-2 Aatiomelded. The

reacti O&once Iirajf’e% hs 8893(55’ ﬁt is' ﬁéa{tel:ﬁ( tg O§0°%mefpczoggr%poun 0 amelc{rl% IS%ep D

(25.24 mmoles) is added slowly in solid form, maintaining the temperature between 60 and



25which is used directly in the next Step. Step E

5-[2-(2-0x0-oxam idin-3-yl)-ethyll-1l1-indol e-2, 3-di one Concentr at ed

0 1-1254 (20 m) is heated to 50C. The conpound obtained in Step D
(25.24 nmmoles) is added slowy in solid form naintaining the
tenperature between 60 and - 60 - 70C%0 The reaction mixture is then
stirred for one hour at 80C. The m xture is brought to anbient

t enper at UF°€. dhd re¢deaon poxtuedisahen soQl fpr ohe dous hefDICc 8he Ahixarre 30brought to

mnutes, the red solid fornmed is filtered off and .washed jntensively
W Lh | oerRre Bt end Wipiped puun 50f 5 Skru T Fne prekbigatsy he'red
P205 andsofitl MRfePiefildre bt Sdyhvaihdd ifendildiy Svi! REUGId walthCh id ShedSBRd in
directly in the next Step. Step F:

542- ( 2- Oxsuekuthe Ipresence3iyih0e ehy bt 40f CIrvdithglirto yiald die-titleopreddas, which is used
sol yti on ilofC 14 heth%%e tOé![Qd obtained in Step E (7.68 nmoles) in acetic
acid (15drﬁ5yfrhere are ddded TFA (7 M) and Pd/C 10 % (400 ng). The
reaction mxture is stirred at 50C under 4 bars of hydrogen

overnight. The catalyst is filtered off on a bed of Celite and is

t hen 10vR{RE SvlttR-Qewpxazoliding3(vhotill-1,37Hbydso-indgl-@-dn¢ evaporated to
i 2T and sdiiod GO SanpRGE A £ Siey ERTRY MBI PRSRLAPRIE (15 b here

a m xt urae afldddt DFA/ (7embydndeR di€r 10 &6 Y408l ghg). HEhet febétiorpmbdtuet isafied at 50°C
Csi{ )é;)n% Iurrlld\é\g Z? ge(l)r's o%?c?roggneg\ge%)igﬁé t[%e ge%gly:t’ is rHltze)réd 02f Zfl% Z:g og %Z/He-ﬁ?e and is then
3- (¢ MorpRakd Qidh-axbdRidy [20ldhb: PUE ERtaisdvaEs ek 88 @lynasslaid(tBe %QIUQF%HC
l'idinis3-yl)-ethyll-1, 3-di hydro-indol-2-one hydrochloride The title
product dcsl shtmbnetby etdoowpregdistiktion ovidr wluctesthd bdul dhiaiged s Ecyhtallised
Exanmpl e 19 by .conde i on, o he co u obtained in Step F (1.62
nunol es)f%oéﬂalé‘%‘ﬁg“"%fiﬁ%@}%ge%%{ %%f‘?@a yfegy&egggrpa{f’&bcﬁ a%er(é%.yg'g ’R\’?ﬁf s) in

t he presengspedirdndppr (ESi-nen/izn 2a7han®(Mat)t ef | ux. The product obtai ned

after filtration is converted into the hydrochl oride as described in
20Step E of Exanple 19 to yield the title product. Z isoner. Macs

et Thom ¢ MR fotn-d el B TR A G20 Bt Blotidin

5. 7¥12.09 8. 17 3-yiptthylEKandihedbSindol-2-one hydrochloride

) SR el b SR oty AR BR R
hydr ochlghdd&ation of the compound obtained in Step F (1.62 mmoles) and the compound
obtained in Preparation 1 (1.86 mmoles) in the presence of piperidine in ethanol at reflux.
The product obtained after filtration is converted into the hydrochloride as described in

20 Step E of Example 19 to yield the title product. Z isomer.

FElemental microanalysis.

C H N Ccr
Theoretical % 60.19 5.93 1221 7.72
25 Experimental % 60.21 577  12.09 817



The title product is obtained follow ng the protocol described in
Step E of Exanple 19 by 5 condensati on of
- 542- (2- oxo-oxazol i di n-3-yflethyl]-1,3-di hydro-indol -2-one (1 nmol e)
and the conpound obtained in Preparat|§? 4 (1.15 nmoles) in the
presence of piperidine in ethanol at Tu The product obtai ned
after filtration is converted into the hydrochloride as described in

Step E dixampledPe 3tDi- ((&)R;ESQ-I&EIAZMiMBKOI[bLmkniubﬁllmﬂhbzﬁeifé-lpyrms‘syl»

SIS Theor ot ey iish 33 & 5oy staiihy o) Rl oGO3 e dose

3 1(6- Fluoro 3-([4- (4 nDrphollnyInEthyI) 3ﬁ}@/rrol nmet hyl ene) -
i 52- oxo-hetith prpdpe-is Hbtaﬁtfdlﬁﬁovmgethﬁyrqtoqol aribeddn an -of Exaghipdn &9 by

St ep A c%n&&sgﬁ(lnoé (fft(%/ |02<0 %xg%og%goa 3/1 hgm Or}fdz (9 HEH?J_%fonml r)nm()%e) and

added dropw se
0-5C. 6-tEd: ©om@bingtb bbtlam%d Qﬂel)réﬁarﬂ.t&)rmlﬁll )j! Saﬂihﬁhdl@ﬁtm lthe pkdehdteof Bipéddine in
nnDI) are added

ethanol at rehux T e product obtained after filtration is converted into the hydrochloride as
described in Step E of Example 19 to yield the title product. Z isomer.

10 Elemental microanalysis.

cC H N cr
Theoretical % 63.36 5.98 12,32 7.79
Experimental % 63.40 5.78 12.22 816

Example 50:  3-[(6-Fluoro-3-{[4-(4-morpholinylmethyl)-1H-pyrrol-2-yljmethylene}-
15 2—ox0—2,3~dihydr0—1H~indol—S—yl)methyl]—‘l ,3-thiazolidine-2,4-dione

Step A: 5-(2-Chloroacetyl)-6-fluoroindolin-2-one

20 mL of DCM are added dropwise under nitrogen to aluminium chloride (31.1 mmol) at

0-5°C. 6-Fluoroindolin-2-one (5.18 mmol) and acetyl chloride (6.73 mmol) are added to the

mixture. The reaction mixture is heated at 50°C overnight. The reaction mixture is cooled to
20 ambient temperature and then poured into an ice bath, and the suspension obtained is

filtered and then washed with cold water to yield the title product.

Step B: Methyl 6-fluore-2-oxoindoline-5-carboxylate

A solution of the compound obtained in Step A (3.24 mmoles) in pyridine (99 mmol) is

stirred at 90°C for 2 hours. The reaction mixture is cooled to ambient temperature and then
25 filtered. The solid obtained is washed with ethanol and dried in vacuo at 50°C. The

compound is dissolved in MeOH (80 mL), and 0.434 mmol of potassium carbonate is

added. The mixture is stirred at 80°C for 5 hours. After cooling to ambient temperature, 4M

HCl/dioxane solution is added (pH 3) and the mixture is evaporated to dryness. The residue



m xture. The reaction mxture is heated at 50C overnight. The

reaction mxture is cooled to 20anbi ent tenperature and then poured
into an ice bath, and the suspension obtained is filtered and then
washed with cold water to yield the title product. Step B: Mt hyl

6- f | uor o- 2- oxoi ndol i ne- 5- car boxyl at e A%%ol ution of the conpound
obtained in Step A (3.24 mmles) in pyridine (99 mmol) is stirred at
90C f or cbtiioed &. trifivated em otatasnfiterd,uvashed withowatdr tl thebideiet in vacuo at 50°C
tenperatturekze;r]} / p 5 filtered. The solid obtained is washed with

et hanol QA YHE B0 uo at 50C. The conpound is dissolved in MeOH
(80 tnL), and 0.434 nunol of potassiumcarbonate is added. The
mxture is stirred at 80C for 5 hours. After cooling to anbient
t enper at§tep C: S lueowd (bxdrexysuithyDisdolis-2aeited (pl- 1 3) and t he
m xture [

i tur ace o HBRRE B b Byl S8R0 188 HR A nles i R Py i

vacsa atmﬁﬁ@rteﬁ wnded nﬂtrb@@ inithé prepéed ¢E 0.3 bLeg BIDH. The solutlon is cooled to 0°C
6- Fl uor o- ghydroxyrnet Di ndol i n-2-one A sol utiagn of . the corrpound

obt ai necl’midnt St epiepwl oY Inhbliedry addednhRrrgadonr X s inptjrrgds fors? hours at
mai nt ai r i f

ol Ut o AR aefpehACHER b PRI AIFEE FrginBof i e acRdind Wt s
react i omamieingddor g figther Bdbufo EtQHNOUW mlatnd abthied pottenpdTaBil; €9.14 mmol)
second porti 6. 20 nrno t hen added and stirring is

ot nt i HEGHGR S (e rHesoS OGS 1 EvioHs preraieht ) MienadiqonmpdUis e qugpehed
of 141 BHAwit19 . 194mmmet hwae aaddaeh anddihe aﬁﬁ&ﬁ{s' QA0 Z%Mfl@n '(§0 thL5 r1§c!1dded
overnight. The reaction mxture is quenched io wt wat er,
and t herExmetiomyed Fagdednsarneid out, gud tei avganie phasey aneﬂr@dcmfdr NazSO4, filtered

Extracti W t IS ca |ed he or.gani ase
dri ed oull MebBERC R ErEa el iRt i ERY. SR yfbosrarny
obt ai ned DIV 106l ) by yiel b tﬁllarp%mfcagraphy (DCM MeOI'l 10:1) to

yield the title product. Step D
6- Fl uor o- 5- V\ydroxyrret hyO- 3- 1[ 4- (4- nor phol i nyl met hyD- 1H- pyrrol -

and t ho DS e WG IR AR O£ PR ARL BRI 11260 ),

th& corrpound olyll]mathylehe} EBe:tihﬁHx(ol?Hﬁﬁdolmhé di ssolved in Et014 (3

u ea reflux for 2 hours ture |
Cobi ed pgoRe Bt B herorigun obradgdping Ebm P 1606 Mol are
filteredd@dd o Wasbagowhd Bb@meé Ets@ép‘ ct(m@ B6% Srrabis PRBGSkd iR é@@t%@e and
and evaporated in vacua (3 tines) he residue obtained is dried Iin
vacuo atthamdxtixgris hettedipsreflox yorl l:iomrheTlnq ltnlm:tumrl@du@lﬁd usingn ice bath, and the
_E2_3 :I'(E’Ssohc'iJ prec1p1ta(té %or(nélledl ?so%i r%ldI (%f | \%%gﬁ] tﬁ_ g(}i r]?tbfﬁ t)fllerlltrg-eshgﬁleng
2, & di hyslueneldtd m@bra&dymm 13 tikaed). tilhe a2QllhHbEmEd 45 @ii@NS: vacuo at 40°C
Th| azol i di ne-2, 4-di one (0.350 nminol) and triphcnyl phosphine on resin
(1.66 nﬁﬂl‘?@oumwl@ldlm%uﬁﬁﬁmduétre stirred for 10 mn. at anbient
tenperature in anhydrous THE (9 nl) under nitrogen. The m xture is
cooled in an ice bath and di-tert-butyl azodi carboxylate (0.369
nunol ) iSsepaBded3-4{d- FhiorMGﬂéJ—(éT—h@onph)élluylﬁldtﬁylgiﬂH~p§d*oa12 -y0feh éthylch O} -Dioko-
and then the coggo{rgd obtained in Ste(gﬁ) %0 238 mmol ) is added all at
once. The mixtu ydiq-Hidindak SyBnreshyll-1 5-thizgolidi drdiene

thi azol r[ﬂia'%@ﬁ@inél'zcu gioge (@ %@Orﬂm& )andt Iﬂﬁg}ﬁ‘% %B&ép@iﬂ% gh resm6%1 56 mmogg,

tri phenyl phosphiné on resin . nmmol /

0.266 mAdilp nandl)tahg garquiofot |16rm$1n0ait andnetbucmperaum@lmfaﬂiydmlsm (%md:)hmder
ortion 369 are added,over a peri of 48.hours, Silica gel

Pe" aaeatisiany it 3 i oh ataer nbghc GreHou au b s

i's pur i {0.96b Ryndl) asiidedarRtRgs apymG:REM a4 @0 08Cter 9o nfih, &t meﬁltﬁie

a dark

compound obtained in Step D (0.238 mmol) is added all at once. The mixture is stirred at

0°C for 1.5 hours, and then thiazolidine-2,4-dione (0.350 mmol), three portions of



S5yel l ow solid which, after trituration in CH3C, N, yields the title
product in the formof a yellow solid. Melting_p_oint: 224-226C

- Exanpl e

51: 3-1(7- Fl uor o- 3- 11, 4- ( 4- nor phol i nyl | yl)-1H pyrrol - 2-yl | net hyl ene
) - -2-0x0- 2, 3-di hydro-1/bi ndol - 5-y1) methyT | - 1, 3-t hi azol i di ne- 2, 4-di one
10The procedure is as in Steps Ato E of Exanple 50, repIaC|ng t he

6- f | uor diipkrslylphogphomgeon rﬁssx dpotamnyol/z; P1166momati o4 19-mmeh end FHE6 mAmpR and

gzg?gzg ébs oot al ng% l‘lelrll but ngcrhrg]ar%oxﬁa’éé Jea&l po 1onql 36%te éntnllorwm% acﬂed over a

3-1(4-Fl péﬂb@'()348+h()ﬁrsﬁﬂﬂﬁﬁ%lel Ryddaed byd )he]rhb@&’l’é li9kvapoydiédet Wlué ”Eﬂle resuiue
2- 0x0- 2, 3-di hydro- 1Hindol -5-y1)net hyl | - 1, 3-t hi azol i di ne-

15The prqb i6 nugifigd hymeeb@b@rwt@ea@b{D%W 360: Orteé%Sai% tﬁgﬂ@ﬁeﬁ dark
6-f uor qj I e

or otuct FLOSOE R, M fRadEh CrCNp B g R et FL e ko o
248- 250®eEwamph@ 53.

3-({442- 4 Mor phol ny et hyll-1H pyrrol - 2-yl } et hyl ene) - 5- 1( 2- oxo- 1,
oxazol i dif¢ting W?ﬁé%ﬁ P-G | 3- di hydr o- 2H i ndol - 2-one hydrochl oride 20
The titIe product is obtained follow ng the protocol described in

Step E of Exanple 19 by condensati on of

5- (2- oxo-oxazol i di n-3-yl methyl) -1, 3-di hydro-i ndol- 2-one and the

conpound, obt gi ar a i.n | 74
El enent m&gnali)ggsﬁa #—T {%n@rlmf'ﬁgg? ngﬁﬂ‘ Yk b@ -pygrol-2-yl] methylene}'
2-0x0-2,3-dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione
10 The procedure is as in Steps A to E of Example 50, replacing the 6-fluoroindolin-2-one in

Step A by 7-fluoroindolin-2-one. The title product is obtained in the form of a yellow solid.

Example 52:  3-[(4-Fluoro-3-{[4-(4-morpholinylmethyl)-1 H-pyrrol-2-yljmethylene}-
2-0x0-2,3-dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione
15 The procedure is as in Steps A to E of Example 50, replacing the 6-fluoroindolin-2-one in

Step A by 4-fluoroindolin-2-one. The title product is obtained in the form of a yellow solid.

Example 53: 3-({4-[2-(4-Morpholinyl)ethyl]-1H-pyrrol-2-yl}methylene)-5-[(2-0x0-1,3-
oxazolidin-3-yl)methyl]-1,3-dihydro-2H-indol-2-one hydrochloride

20 The title product is obtained following the protocol described in Step E of Example 19 by

condensation of 5-(2-oxo0-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one  and the

compound obtained in Preparation 19.

Melting point: 174°C



593 12.21 7.72 Experimental % 59.47 5.98 11.62 7.16 Exanple 54:
3-1(3-115- ( Morphol i a-4-yl net hyl ) - 1H pyrrol - 3-yl i net hyl enel - 2- oxo- 2, 3-
~di hydro-1/1-indol -5-y1) nmet hyl FE3-t hi azol i di ne- 2, 4-di one hydrochl ori de
Step A
5- (Hydr oxymet hyl ) - 3- {j 5- (mor phol i n- 4- y$het hyl ) - 1H pyrr ol - 3- y11t net hyl
enel- 1, 3-dihydro-211-indol-2-one toThe title conpound is obtained by
condens.f'uétz feangdisppound obta|ned in Step C of Exanple 1 and the
product of Preparation 16 un(g con |t|0Q§hdescr|bed in Step D of
Exanple 1. Mxture of Z/ E i s (46/54) ss spectronetry (ES +,
n z): 340. 1645 7(bbeicairnd 3460. 16655 M 112255t %713
3-1(3-115- (NbpgpoLin-4-yln|eth¥ -1H pyrrol - %%lnethylene)-2-0x0-2,3
- 15di hydr o- 1H-PadsEnsl sfomet byl | - E3St hidz®&l i i He- 2, 4- di one
hydrochl ori de The title product is obtained by condensation of the
product obtained in Step A and thiazolidine-2,4-dione under the
condi tions described in Step E of Exanple 1. leture of Z/ E isoners

(47 /5 Mass _spectrometry ( n: 439.1447 and 439. 1425
- Abnaila s8R vty ke oSSV el -5 535
dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione hydrochloride

Step A: S5-(Hydroxymethyl)-3-{[S-(morpholin-4-ylmethyl)-1 H-pyrrol-3-yljmethylene}-
1,3-dihydroe-2 H-indol-2-one
10 The title compound is obtained by condensation of the compound obtained in Step C of
Example 1 and the product of Preparation 16 under the conditions described in Step D of
Example 1. Mixture of Z / E isomers (46/54).

Step B: 3—[(3—{[5-(M0rpholin-4-ylmethyl)—lH—pyrrql—Swyl]methylene}-2—9x0-2,3—

15 dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione hydrochloride
The title product is obtained by condensation of the product obtained in Step A and
thiazolidine-2,4-dione under the conditions described in Step E of Example 1. Mixture of
Z/E isomers (47 / 53)

20 FElemental microanalysis.

C H N S Cl
Theoretical % 55.63 4.88 11.80 6.75 7.46
Experimental %6 56.17 4.89 12.62 592 7.84



7.46 Experinental %5617 4.89 12.62 592 7.84 - 65 - Exanple 55:
3-11. 3-®-KI R 5S) - 3- Azahi cycl o[ 3. 1. 0] hex-3-yl net hyl | - 1H pyrrol - 3-yl | -
_met hyl ene) - 2- oxo- 2, 3-di hydro-111-indol -5-yl I met hyO-1, 3-thi azol i di ne-2
, 4-di one hydrochl oride 5Step A
3-({5-[ (1R, 5S)-3-Azabi cycl ol 3. 1. 01hex-’§§yi rriethyll-Mpyrrol-3-ylinae
t hyl ene) - 5- (hydr oxy-net hyO- 1, 3-di hydro- 2H-i ndol - 2-one The title
conpoundixamplet S nkdl 35 -dddeENsEtizahicytlo{h b0 Brerpbyiwetbpl diffrpsriak-31dp

C of Exanple 1 an oun tal ned, ji.n_ Pr at 1,0 nder. .t he
condi ti ons descri gnel%l&%%e%% 'ebexﬂgzdg%l':@%dr}ﬁgglﬁgwei%?lgthﬁ} -%3/- ﬁl‘l‘?ﬁﬂ idisr
(46/54) 10Mass spexrisdosmi kiydro&8oridet n/ z) : 340. 1645 (M+H) and 340. 1665
(Md-H) Step B:

3-{(3-(15-R1R, 5S) - 3- Azabi cycl o[ 3. 1. 0lhex- 3-yl net hyl1l- 1H pyrrol - 3-yl I m

et hyl enegeq.2-ax9r &, BrdiRyqr o; j - kI Edat .a70i LAl 4-
G one hydeBa BB JEUS S Rbib TS En » SRR Al PECLLEhefisto
of the product5-gbtdrbreehetinylpi Spdihydna2Esindoh2alnedi ne- 2, 4- di one under

t he condjtions descriped.in S E of Exanp 1. Mxture of Z/IE

| comer o [0S a0y Dot Sopsbnsd BBy donest T Bhihg compindsebsoipwh i) Stcpd of
435. 1504 XM N JdBY8AP cSmPfind obtained in Preparation 17 under the conditions described in
3-({4-1(1R, 595) - 3- Azahi cycl o[ 3. 1. 0] hex- 3-yl net hyl | - M pyrrol -2-y11-

met hyl endyp B-dfilxanplsl xtaxef ¥,/3: braee @6i54h- 3- yl Onet hyl 1i hyd ro-
20211-i ngal - 2- one d | ori. .

1 (b omoat e ST S 2 R A a0 2 8P UESRAE 2- 11 wor o-

| - met hyl-4-nitrobenzene (0.152 nole) in toluene, at reflux, there are
added dropwi se, over 5 hours, 5.1 ml of di-bromne. The reaction

mi xt ur e 36D Bibj LHBE1E RINctNenbicyelpEY: .0 1heri Topimerhed |18k purel Stk ned
Is triturated ip.gYfheNe%309,1.8inydrbd HOFadts Y 1finethyl}-1,3-thiazolidine-2,4-

dione hydrochloride
The title product is obtained by condensation of the product obtained in Step A and
15 thiazolidine-2,4-dione under the conditions described in Step E of Example 1. Mixture of
Z/E isomers (60 / 40)

Example 56: 3-({4-][(1R,5S)-3-Azabicyclo[3.1.0]hex-3-ylmethyl]-1H-pyrrol-2-yl}-
methylene)-6-fluoro-5-[(2-oxe-1,3-0xazolidin-3-yl)methyl]-1,3-dihydro-
20 2H-indol-2-one hydrochloride

Step A: 1-(Bromomethyl)-2-fluoro-4-nitrobenzene

To a solution of 2-fluoro-1-methyl-4-nitrobenzene (0.152 mole) in toluene, at reflux, there
are added dropwise, over 5 hours, 5.1 ml of di-bromine. The reaction mixture is subjected to
fractional distillation. The residue obtained is triturated in cyclohexane to yield the title

25 product in the form of crystals. The title product is used directly in the next Step.



25product in the forrn of crystals. The title product is used
directly in the next Step. - 66 - Step B:

- 3-(2-Fluoro-4-nitrobenzyl)-1, 3-oxazol i di n-2-one To a suspensi on of
sodi um hydride 60 %in oil (4.48 mol eg% in a mxture of THF / DWW
(2.7 M / 0.45 m) at OC under an ineft”atnosphere there is added,
dropwi se, a solution of 1,3-oxazolidin-2-one (24.1 mmoles) in a

m xt ur e Hep B: 1312 FibvFo-grtitrobenzyd)-6,3mxpzoidin-2-6n80 ni nutes. After

tirri f 1 h , | uti.ol oA h d obtained i ]
(26 5 b ByenSth f SodifithicPlei2b o BRefi A7RE o) & S%hih & Fdpvr
over 1. 50208 $ 0.438h)tRIOPC NGdENS ineAR@NAIpHER BBlcOWadd, dRbpwikd, RGsdhdtion of
mai ntained for 1.5 hours. Water (12 m) is sloyh\%y added to the

react i onl-AioxeaplidingA@ne Hanh 1t menolesE in @ metrrpreeef Thidfet DMBEUEEdnbf s mikover

The.r eact 1.Xt i.s..dil d, wi.t ra - sql ut Lon
andst he(r:l§d @%ug%(st rﬁe&%&gﬁ%itﬁ%g %mw[rhgl%gi%n éf%%ggﬁggﬁn%gg%ngegnﬁncg%p A
phases apeé.sanmblaakih awaphed off THF SaDMRB{ 86 ndquebosmaiCladded wivkon Sanslrs,
then dried w.th S0.1. After filtration, the organic phase is

evapor at By 2 Be {ivdeepertige peepdlfeCi stipgils matnighed farilenheas. Wajeo@l2 mD)
telhgagg ) sbést%@)y %%agg' g_ thet RGeddd hfix RO IHE n kgD THE U enNddthdeY deBluced
3- (4- Antpresut- flhe aeatpnzyBiteds ailard With sa@rand ag6FmsaNa@l sdlatom afd then

t he conpound tained.in Ste 37, ol es) .in ethanol .(25 m .
hdp o arstitlatd T8 T £ ob Ao b BreagophaTreaie gy o pgshed with
heat ed afati@bd duddd NAAIM ol HioHondlBedTunbd Sdth PRWdsr adiel MRat{od, 98 &banic
and 75 of FeCl3.6H20 are added. After stirring for 2 hours at

refl ux, Riage wWioxeparated o dryoatghihe tﬁsmbilsemrlfi@n@ewg@m@ (815, elwani CHLCL) to
concentr to.d :00. M. of,. el .are ed to the residue

obt ai neﬁélgghae t?%ee‘g%aﬁ(fs@”hﬁéales 3 %‘II%AC?]‘I l{ljélllenrglgex(El Psodi um hydr oxi de. The
solution is extracted 4 times with AcOEt. The organi c phases arc

conbi ned_and washed w th_saturated aqueous NaCl solution and then
dried widtepLScd-Aminer-fuqrobenaybnl.3 vrazdidiprenephase is evaporat ed
Lg)l(%j r é{] Z%S& TSS‘?%%&? bfjthterb%n{ﬂohh@ 0P RRHGH Stm (E{b.B? njﬂﬁglgs)qh re%tnby(%r}nf) Rere
D: 6- Fl u_calré)aade(dt Uz} mjtslitrph afiptetls- 4(@- BxosdpBemxabedted anrtuxDmelt $tirtdd- tbr
21?]: | ﬁg?g@%ﬁ%ﬁ@ﬁ@%ﬁ%g@g?@@g%& e g of FeCl3.6H,0 are added. After stirring for
oxazol i di Kiruds MOPRRRY thb-thixdudi i Y Rh2tE heRAr 2ngReantReadd tht€ cBRQANSES to

are obtained follow ng the protocol described in Step C of Exanple -
19, usi igyBsg $0and efovater arg odditseinAbyd fesitlug obbained) i the 2Hois enagls abtadine iisigg
mat eri al_, .and, are _separated.on.silic . (510 i.ent heptane /
nockt) s8R R BEORIE B0PL B RerElints b1 AtPRE MR MRsds are
67 - St epmbined and washed with saturated aqueous NaCl solution and then dried with MgSO..
6- Fl uor o- 5- 1( 2- 0x0- 1, 3- oxazol i di n- 3-yl ) net hyl | - 1, 3-di hydr o- 21- 1-i ndol

- 2-one THEerdUtratings Hreprgsne Rgse dyeysnaiwet) toslryness el the Bileprpdpct which is
n-3 -y QuEf &yl in Bicdhdkh 0-2 Hi ndol-2-one obtained in Step Dis
treated as @esc?'ij%ec?qlln %&gp D of Exanple 19 to yield the title
product. Mass &spectronmetry (ES 1-, mlz): 251.0834 (MtH) Step F:

=04 LR B~ AR Sl AT A Y B Bt T

6-44 uor 0- 54( 2- oxyehylird- X FRILAbRE 3aMd) NEhlRY D3 dndutl1MPR Kiyd)4702064)-1,3-
-one hydrochl ori de
oxazolidin-3-yl)methyl]-1,3-dihydro-2H-indol-2-one

The title products are obtained following the protocol described in Step C of Example 19,

using 3-(4-amino-2-fluorobenzyl)-1,3-oxazolidin-2-one as starting‘ material, and are

separated on silica gel (SiO,, gradient heptane / AcOEt). The title products are used vdirectly
30 in the next Step.



The title product is obtained as in Step E of Exanple 19, using the
conmpound obtained in 10Step E and the conpound obtained in
.Preparation 4. Mxture of Z/ E isoners (93/7) Mass spectronetry (ES
+, mz): 423.1817 (M 111)- and 423. 183% (M+H) I El enental

m croanal ysis: N cs Theoretical 9%0.20 52712.21 7.73 15Experi mental %
59.84 4.8611.76 720 Exanple 57: ‘

6- Fl uoro- 3-{P- (nor phol i n-4-yl net hyl ) - 1H pyrrol - 2-yl | net hyl enel - 5-[ ( 2-

ryar ocn e Piubipd 2l TRETA-b b ol S BRGRH 1 BB 3f-mdgp-2-one
Exarrpl e T 6Gsfiuwgo-Bhenctioipapingydks- HQnﬁd 1 noi%ﬂﬁm @y@inelazga]tmedxﬁﬁdra%

h b d.inP t . M xt f
(95/5)  NRLG 2k DPRE iy Steab 3 i) depsriherb ) Dra7omepla gy 4 7ol he

(M FM+ 251 Ehsagatal m croanal ysis.. 5708 57.08 11 5.23 4.72 N
12.10 11,77 Cr 766 8.13 Theoreti cal %Exper| mental %
5 Mass spectrometry (ES +, m/z): 251.0834 (M+H)"

Step F: 3-({4-[(1R,55)-3-Azabicyclo[3.1.0]hex-3-ylmethyl]-1H-pyrrol-2-yl} methylene)-
6-fluoro-S-[(2-0x0-1,3-0xazolidin-3-yl)methyl}-1,3-dihydro-2H-indol-2-one
hydrochloride

The title product is obtained as in Step E of Example 19, using the compound obtained in

10 Step E and the compound obtained in Preparation 4. Mixture of Z / E isomers (93/7)

Elemental microanalysis:

C H N Cr
Theoretical % 60.20 5.27 1221 773
15 Experimental %6 5984 486  11.76 7.20

Example 57: 6-Fluoro-3-{[4-(morpholin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-5-[(2-
oxo-1,3-o0xazolidin-3-yl)methyl]-1,3-dihydro-2H-indol-2-one
hydrochloride

The ftitle product is obtained as in Step E of Example 19, using the compound obtained in
20 Step D of Example 56 and the compound obtained in Preparation 1. Mixture of Z / E
isomers (95/5)

Elemental microanalysis:

C H N T
25 Theoretical % 57.08 523 1210 7.66
Experimental %  57.08 4.72  11.77 813



- 68 - Exanple 58-

4- Fl uor o- 3-{[ 4- (nor phol i n-4-yl t net hyl )- 111 -pyrrol -2-yl | i net hyl ene} - 5-
- 1(2-0zo0-1, 3-0zazol i di n- 3-yOnet hyl | - E3- di hydr o- 2H-i ndol - 2- one

hydrochl ori de Step A

4~ Fl uor 0- 51( 2- 0xo- 1, 3- oxazol i di n- 3- yOrB Ryl | - E3- di hydr o- 211. - i ndol - 2-
one 5 The _

4- 11uor o- 3- (et hyl sul phanyl) - 5-[ (2- oxo-1, 3-oxazol i din-3-yenethyli-1,3

S L op 2oL 205 RPAS Dy oyl TR Bl S

spectronetry (ES +[(2ndxb)}1,325Az48BA-(N)methyl]-1,8tdRydrb-2H-indol-2-one

4- Fl uor o- 3- (i 4- (nor phol i n-4-yl met hyl)-11-1-pyrrol - 2-yl ]

net hyl ene) - 5- 1( 2- o2¥doeehboridész o) i di n- 3-yl ) et hyl | - 1, 3- di hydr o- 2Hi ndo
| -2-one hydrochloride The title product is obtained as in Step E of
Exanpl e 19, using the conpound obtained in Step A and the conpound
obt ai nedStep APrdeBbioat-Sdii2-bxo-W3coxuzelidin-F-yl)ntethglp3-dihfydro2HR2inglol-Vaas:

spectronetry , (ES +,, n z): 7. Mr1-1)+ and 427. 178 H) !

El etrent gfhem 3&5‘%‘5?3@1‘3 bisuliiny ) S P repstiodii- g gy B 2 sipstra g

7. 66 Expgdsinebhdlob¥ined in Step D of Example 56 is treated as described in Step D of
Example 19 to yield the title product.

Step B: 4-Fluore-3-{[4-(morpholin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-5-[(2-0xo0-
10 1,3-oxazolidin-3-yl)methyl]-1,3-dihydro-2H-indol-2-one hydrochloride

The title product is obtained as in Step E of Example 19, using the compound obtained in
Step A and the compound obtained in Preparation 1. Mixture of Z / E isomers (97.4/2.6)

Elemental microanalysis:
15 C H N T
Theoretical % 57.08 523 12.10 7.66
Experimental % 57.36 4.48 11.88 8.03

Example 59: 3-({4-[(1R,5S)-3-Azabicyclo[3.1.0]hex-3-ylmethyl]-1H-pyrrol-2-yl}- |
methylene)-4-fluoro-5-[(2-0x0-1,3-0xazolidin-3-yDmethyl]-1,3-dihydro-
20 2H-indol-2-one hydrochloride

The title product is obtained as in Step E of Example 19, using the compound obtained in

Step A and the compound obtained in Preparation 4. Mixture of Z / E isomers (98.5/1.5)



57.36 4.48 11.88 8.03 Exanple 59:

3-({4-R1R 5S) - 3- Azabi cycl op. 1. 01hez- 3-yl net hyl | - 1H-pyrrol -2-y11-
.rne(hyl ene) - 4-fl uoro-5-[(2-o0xo0-1, 3-oxazolidin-3-yOrethyl | -1, 3-di hyd
ro20211-i ndol-2-one hydrochl oride The_ﬁggle product is obtained as in
Step E of Exanple 19, using the conpou obtained in Step A and the

conpound obtained in Preparation 4. Mxture of Z/ E isoners

(98.5/1.§Mﬁgﬁﬁé’fﬂ%ﬁéﬂy (ES +, mz): 423.1827 (MrH) and 423. 1840

(MtH)' - 69 - Elenental m crpanal ysi s: H N-CT Theoretical % 6020
Gose. o1 5. 0d"11. 7%

5.27 12.21 7.73 Experinental % 59.
Theoretical % 60.20 5.27 1221 773

Experimental % 59.61 5.05 11.73 7.32

5. Example 60: 3-[(3-{[3-(Morpholin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-2-0x0-2,3-
dihydro-1H-indol-5-yl)methyl}-1,3-thiazolidine-2,4-dione hydrochloride

Step A: S-(Hydroxymethyl)-3-{[3-(morpholin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-
1,3-dihydro-2H-indol-2-one
The title product is obtained by condensation of the product obtained in Step C of
10 Example 1 and the product obtained in Preparation 8, using the conditions described in

Step D of Example 1. Mixture of Z / E isomers (96/4)

Step B:  3-[(3-{[3-(Morphelin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-2-0x0-2,3-
dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione hydrochloride
15 The title product is obtained as described in Step E of Example 1, starting from the product
obtained in Step A. Mixture of Z / E isomers (96/4)

FElemental microanalysis:

C H N Ccr
20 Theoretical % 55.63 488 11.80 746
Experimental % 56.06 4.59  12.03 7.05



7.32 Exanple 60: 34(3- ([3-(Mrpholin-4-ylnmethyl)-1
H pyrrol - 2-yl | met hyl ene} - 2- oxo- 2, 3-
. di hydro-1Hindol -5-yl)nethyl ]-1, 3-t hi azol i di ne- 2, 4-di one
hydrochl ori de Step A: 5-(Hydroxymnet hy_07 - ([ 3- (norpholin-4-ylinethyO-1
H pyrrol - 2-yl |l i net hyl ene}- 1, 3-di hydro-2Hindol -2-orie The title

product is obtained by condensation of the product obtained in Step C
of |oEx%@M&éﬁc}~({ﬁd(%ﬁa@tﬂmh§ﬁﬁ@dcmeﬁaéﬁgmql@ﬁl%}-yh%ﬁ*th@lhlﬁg

condi ti ons descri 1 Exaaple 1l HE £ 2C _{ $OMTEr S
(96/4) Mass spectr ng(%l?y%%%t@lmn?g(ﬂﬂggg ?Gg%z?mﬁfs%%tﬁ%ﬁﬂ%B
(Mt1-1)1 Step B: dihydro-2H-indol-2-one hydrochloride ,
3-[(3-1[3- (Mrpholin-4-yl nethyl)-1H pyrrol -2-yl ] met hyl ene) - 2- oxo- 2, 3-
di hydro- 1H i ndol-5-yOnet hyl | - 1, 3-t hi azol i di ne- 2, 4-di one hydrochl ori de

15The t itHegrédc@dkCE ak $n SRbHAE BEHxARPIaSC FdphRehd the Pr&RuCEof PlepfraaBR ! ®ylthe
starting fromthe product obtained in Step A Mxture ()CZ/ E
i soner s proBcudt Rgperaigredt . dixguepl CEE isomaisA9P8/2423. 1827 (Mtl1)+ and

423. 184 MViH) + El | mgr iS:CH T etical 95.63
46511 80 AL BN s 4a o aushy B S NG Ll e s
3-({5-[(3aR, 6aS) - Hexahydr ocycl opent a[ c] pyrrol - 2(1H) -yl net hyl | - 1Hpyrro
| -2-yl | net hyl enc) - 5-%&2- oxo- E3- oxazol i di n-3-ypi net hyl]-1, 3-

di hydr o-Examme83: 3- gt hi(dr¥ethogy piperidin-1-yhmethpll ddbayrieli2sy by efhylene)-

St E of EXx I SACH J

Sproduct. of  Pr eparatiion SyR S HEa B oMk uRn FachAL R0, 2 (ol
spectronetry (ES |, nn/z): 433.2227 (MA-0' and 433 2234 (MtH) Exanpl e
62: L

3-{ 3- (Shenfa- Ve Hydypnmesthab - (4 dveemaypingrisindsyDmethylle Hawayrdrs)
- 2-0x0- 2, 3- di hyghQeired d) A0 anipdrb P8i-fhdol21on¥ t hi azol i di ne- 2, 4-di one

toStep
A: 5- ( 14yldie oxgarduteyis ps 3 S&p1IP 44 disehipley bi rpplatidi ihe pyoduet diyArepdrktiqry | byl the

2- i hn%lfoh(i\{llc:te &e})r_e;}drg’t_icgr{ N %rh%_tl%l%_p%édu%gl%ldsgd glj}eectly in the next Step.

Step B:  3-{[3-({4-[(4-Methoxypiperidin-1-yD)methyl]-1H-pyrrol-2-yl}methylidene)-
15 2-0x0-2,3-dihydro-1H-indol-5-yljmethyl}-1,3-thiazolidine-2,4-dione

The procedure is as in Step E of Example 1, replacing the product of Step D of Example 1

by the product of Step A. In this case, the product obtained is not converted into the

hydrochloride. Mixture of Z / E isomers (92.5/7.5)

20 FElemental microanalysis:

C H N A
Theoretical % 61.79 5.62 12.01 6.87
Experimental %6 61.05 5.60 11.64 6.69



The procedure is as in Step D of Exanple 1, replacing the product of
Preparation 1 by the product of Preparation 21. The title product is
. used directly in the next Step. Step
B: 3-{13- (14- 1(4- Met hoxypi peridirt-| -y_qu} hyl j-1H pyrrol -2-yl I nethylid
ene) - '

152- oxo0- 2, 3-di hydro-111-i ndol - 5-qmet hyl ) - 1, 3-t hi azol i di ne- 2, 4- di one
The pr o&’é@!ﬂ.&l‘iﬁé? asl (3939 b-oxagglidingnyf)methyll-Fo{4al2r- twyredlidiprlopliethy kbt

Step D of Exanpl e {}.hy,.1he_ 1St Aa this,case, the
-product obt ai ned i%l E%?Joggﬁé};@%%}ﬁnﬁ %f%t‘ﬁgyﬁ‘{f’ ?foic P‘glrszg?g% M xt ure of
Z | Eisomers (92.5/7.5) Mass spectronetry (ES +, tn/z): 467.1741

: 0]= tal m | ysis: HNS- Th tical
b1, 70" ANsIHE st 7O RABE TR GBS B SBLEC6 81459 of Fpample 16 by
Exanpl € Badensation of the compound obtained in Step D of Fxample 19 and the compound
5. 1( 2- 0X0- E3- oxazol 1 di n- 3.yl ) met hy 1l - 3-( (4-12-(pyrrolidins1-y1)ct
1H- pyr r obtaieed|ih Re¢taydtiondB- 1, 3- di hydro-211-ittdol - 2- one The title
product ,i.s obtai ned foll ow t described in Step E of
Exanpl eA@’%@g—cg’@ﬁ‘?&@r@gﬁ’Mggf‘b?ﬁg%%g?nd obtained in Step D of
Exanpl e 19 and the conmpound obtained in Preparation 18. Mass .

spectronetry (ES +, nmlz): 407.2088 (MH>+ Exanpl e 64;
3-114- (Mor phol i n-4-ylnet hyl ) - 1R- pyrrol - 3-yl I met hyl ene} - 5- 1( 2- oxo- 1, 3-

ocaze e A e DR e g e

of Exanple 19 by corsamidai-3gn)méthiyha, -aimpausdibhidul2eshd Ky FoehloBdef
Exanpl e 19 and the conmpound obtained in Preparation 22. M xture of Z
/| E isonmers (96.7/5.3) Mass .spectronetry (ES +, mz): 409.1871

(5 g’ﬂeéé) ;ﬂé{gltﬁﬂe@om R obt4ihEd Follrihg TRIpRko B GEQRBAN ¥ 5Rp HBERLERbRA 9 B9
' condensation of the compound obtained in Step D of Example 19 and the compound

obtained in Preparation 22. Mixture of Z / E isomers (96.7/5.3)

Melting point: 210°C

15 Elemental microanalysis:

C H N cr
Theoretical % 59.39 566 1259 7.97
Experimental % 58.89  5.45 12.48 7.79

Example 65: 3-[2-(3-{[4-(Meorpholin-4-ylmethyl)-1H-pyrrel-2-yljmethylene}-2-0xo0-
20 2,3-dihydro-1H-indol-5-yl)ethyl}-1,3-thiazolidine-2,4-dione hydrochloride

Step A: Ethyl [3-(methylsulphanyl)-2-0x0-2,3-dihydro-1H-indol-5-yljacetate
The title product is obtained as described in Step A of Example 1, starting from ethyl (4-

aminophenyl)acetate, and the product obtained is used directly in the next Step.



12.59 7.97 Experinmental % 58.89 5.45 12.48 7.79 Exanpl e 65:
3-12-(3-{14- (Morpholin-4-yl nethyl)-114-pyrrol -2-ylinmet hyl ene}-2- oxo020
-2, 3-di hydro- 1Hindol-5-yl)ethyl | -1, 3-thiazolidine-2, 4-dione
hydrochl oride Step A Ethyl )

P- (et hyl sul phanyl) 2- 0x0- 2, 3-di bydro4H—2i ndol -5-yl | acetate The title

product | s tained as described in A of Exanple 1, starting
from et hm &Oﬁ)’f%?@fqlﬁﬁ‘éﬁ“dg'mﬁ ‘yﬁéceﬁ?@duct obtai ned is used

di 1 ect | yThalb BBt is SbBPred s dlcribedliRE
(2- oxo- 2, 3 di 81ﬂro4|—i-sl n%@m SaSyDa%réteatle THe tlfh%%mr? 1e Jucpe Produgt obtained is

as descrud@édlmm)&mbeﬁbmfsuﬁxarrpl e 1. The product obtained is used
directly in the next Step. Step C
5-(2-1lydroryet hyl)-1, 3-di hydro-2Hi ndol - 2-one 5LiBr (1.03 g) is

added t ogs@pg0l31pa H@d?&xﬂé‘ﬁ%‘l}—ié ({lﬂyéﬁ) gl)l—lhﬂoﬂ_i'i'c:mé 15 nmi). The reaction

m xture TS heat ed at reflux hours, and the conmpound obtai ned in

Step B (LiBz (§P3igs isadlded to 4 mlum@ﬁﬁaﬁﬁ( @\@3 &) IOOTIE 71 Se)). T teartion mixture

refl uxin m xtyre i s _concen der uced
pressur egaﬁng{ef1 h% Tt §S| Ok t7(r)hr§)tu r?gg t|E% CP%’@W{BE{&W%O‘H o5 :§ﬁlql-¥§§@)4a.dded’
The aquemuawp@w@(m«x@a(mom gd). wiitdh rdadingngd Xiduas e mitufe BtddMbentrated
acetate. The organic phase is 10dried qver nesi um sul [)hate,

filterednd5H r%\?ﬁ%?@ts%e @8d dhy Frsidie opfrinedois @g%n PR 1pdimi e 3dnHs$ P4 clehe
gel ( 5' O%UG&L Eliﬁig,ge(: 13%%91?86(& Qll%l 1@4(9 C?%B%Xh‘bétg(? V\'I?trho aCétQtet ?E@ E%( Hicoli‘)rha& 1S

bei ge so onpound -obtai ned 1's used ditec
reaet i ondrie8t@er Bragnesium sulphate, filtered and evaporated to dryness The residue is purified

5-(2-Hyd th 114- I I th I - | -2-yl | net hyl
ency - 1 GRS DL Tt AeDBa Tt e R Bieb bt Yo ot i et i
in Step ﬂecﬁonﬁe@@fmbstaﬁaedms&a dﬁﬂ%@ﬂ}pfnc’cﬁb'ﬁéxtqg&ﬁ‘%oﬂed In Step C and the
conpound of Preparation 1. The product obtained is used directly in

t he next reaction. Step E
3-[2- (3{ 4 vaéj &O hlyﬁroxfé hmi)t g' %P’ &monp[}fl 1n—4-yeretLyln elt[i“{)lylgrrtl)?}l-y%] 0x0-2, 3
methylene}-1,3-dihydro-2H-indol-2-one '
15 The title product is obtained as in Step D of Example 1, using the product obtained in
Step C and the compound of Preparation 1. The product obtained is used directly in the next

reaction.

Step E:  3-[2-(3-{[4-(Morpholin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-2-0x0-2,3-
dihydro-1H-indol-5-yl)ethyl]-1,3-thiazolidine-2,4-dione hydrochloride
20 The title product is obtained és described in Step E of Example 1, starting from the
compound obtained in Step D.
Melting point: 289°C decomposztzon.
Elemental microanalysis:
25 C H N S cr
Theoretical % 56.49 515 1146 6.56 7.25
Experimental %  55.74 502 11.04 613 696




di hydr o-

20The ti

| 1'i-indol-5-yDethyll-E3-thiazolidine-2,4-dione hydrochl oride
tle product is obtained as described in Step E of Exanple 1,

~starting fromthe conpound obtained in Step D. Mass spectronetry (ES

+, mz):

453.1612 (MID Melting point;,289C deconposition. El enental

m croanal ysis. 25 CHN S O- Theoreti &l % 56.49 5.15 11.46 6.56
7.25 Experinental %55.74 5.02 11.04 6.13 6.96

10

15

20

Example 66: 3-{[3-({4-[(2-Methyl-4-merpholinyl)methyl]-1H-pyrrol-2-yl}methylene)-
2-0x0-2,3-dihydro-1H-indol-5-yljmethyl}-1,3-thiazolidine-2,4-dione
hydrochloride

Step A:  S-(Hydroxymethyl)-3-({4-[(2-methyl-4-morpholinyl)methyl]-1 H-pyrrol-2-
yl}methylene)-1,3-dihydro-2 H-indol-2-one

The title product is obtained by condensation of the compound obtained in Step C of
Example 1 and the product obtained in Preparation 23, under the conditions described in

Step D of Example 1.

Step B:  3-{[3-({4-[(2-Methyl-4-morpholinyl)methyl]-1 H-pyrrol-2-yl} methylene)-2-
0x0-2,3-dihydro-1H-indol-5-yljmethyl}-1,3-thiazolidine-2,4-dione hydrochloride

The title product is obtained by condensation of the product obtained in Step A and
thiazolidine-2,4-dione, under the conditions described in Step E of Example 1. Mixture of Z
/ E isomers (95/5) |

Elemental microanalysis:

C H N hY
% théorique 61.05 535 1238 7.09
% expérimental  60.54 5.37 1213 7.20



- 73 - Exanple 66: 3-
(13- (01(2-Met hyl-4-norpholinyl)tnethyll-1H pyrrol-2-ylInmethyl ene)-
. 2-0X0-2, 3-di hydro-1Hindol -5-yll rnethyll-1,3-thiazolidine-2, 4-di one
hydrochl ori de Step A
5. (11ydr oxyr oet hyl ) - 3- (0- 1( 2- met hyl - 4= fibf phol i t tyl | nzet hy11-
-pyrrol -2- ylinethyleoc)-1, 3-di hydro-2Hindol -2-one The title product
i s obtai ned by condensation of the conpound obtained in Step C of
Exanple 1 and the product qt[II R g &8 2 '% 3, under the
conditions described in Step T EX e 1. ep B
3-1[3-({4-[(2- Methyl -4-no
rpholin thyl]-1H pyrrol -2-ylinethy|letie)-2- 0x0- 2,.3-di hydro-1
! ItO i ndol- -eﬁof‘yﬂ?ﬁf‘#y‘i’fl}ot%%ﬁéfeﬂw @EWPWFPJB&*&EWSI ‘Pé © gHgetier of sangstoas el
by condepafut 4Bn-Rpedi e tRIGIUBY QB BF BEALAIR (BE Bt 3P Qtudying A549 pon-small
t hi azol i di ne- 2, 4-di one, under "t he condi tions descri bed ?/n Step E OF
Exanpl e ctll livigxtaneigorod célls/ arErdpsundhere{t®6los). Mass spectronetry (ES +,
m z): 354.1807 (MtH)+ and 354.1803 (M 11) 15El enental m croanal ysis:
% t heorique 61.05 5.35 12.38 7.09 % experinmental 60.54 5.37 12.13
7.20 2@XAMPLE APHARIGEN 613HeALicPIlY o 1R84S 0IROUBAS 1@ adiy@' | nventi on
are powerful Tnhibrtors of the mgration of cancerous celTs, w thout
non-specific toxicity. By way of exanple, the results of studying

AS49 no%eﬁgailré)mcﬁllel A%H@Qhﬁr%gﬁz irﬂ)?l[@nache lcézl? 1@55 c%?c?&gr}le?)dligee ra?fi: Q:ll?lﬁ?!lloe\é, in an

incubator at 37°C in the presence of 5% CO; in RPMI 1640 medium containing 10 % foetal

calf serum, 40 ng/ml HGF (hepatocyte growth factor), 2mM glutamine, 50 units/ml
penicillin, 50 pg/ml streptomycin and 10mM Hepes buffer, pH =7 4.

10 For the migration test, the A549 cells are transferred to 96-well plates (50,000 cells per
well) and cultured for 24 hours to obtain cells at confluence. A one-millimetre thick scratch
is made in the cell layer, and the cells are exposed to the compounds under test for 38 hours.
The cell cultures are then photographed, and filling of the scratch as a result of migration of

the cells is assessed.

15 The results show that the compounds of the invention are powerful inhibitors of cell
migration. By way of example, the compound of Example 1 shows total inhibition of

migration at 30nM.

EXAMPLE B: Absence of non-specific toxicity

In order to show the absence of non-specific toxicity, the A549 cells are transferred to
20 96-well plates and exposed to the compounds under test for 96 hours. Cell viability is then

quantified by a colorimetric test, the Microculture Tetrazolium Assay (Cancer Res., 1987,

47, 939-942).

The results show that the compounds of the invention are not toxic to A549 cells at

concentrations ranging up to 100 pM'.



EXAMPLE A: Inhibition of the mgration of A549 cells: "scratch assay"
Cells fromthe A549 (human non-small cell lung carcinom) |ine are
~cultured in an incubator at 37C in the presence of 5% CO in R _PM
1640 nmedi um cont ai ning 10% foetal calf ierum 40 ng/ M HGF
(hepatocyte growh factor), 2nM gl ut aimi 50 units/m penicillin, 50
pg/ mL streptonycin and 10nmM Hepes buffer, pH = 7.4. 10For the
mgration test, the A549 cells are transferred to 96-well plates
(50, 000 I s, Lo
conf | uen@g‘J L%ngﬁjer{d\gﬂfl t%’?re nﬁ?‘%ﬂ @féée: g% eﬁéfcrs%ﬁgrr%t er{nr n é} %t%l‘r}p tf\l"liy;“%?mut
and t he meldpecificaoeixippsed to the conmpounds under test for 38 hours
The cell cultures are then photographed, and filling of the scratch
as aresult of mgration of the cells is assessed. 15The results show

that thegg g LR S 1 {490 AiSoRP RNl 1 nhi bitors of cell
mgratrdr%ﬂmﬁerm%%mﬂm le 1 shows total

i nhibiti on of mgration at 30nM EXAMPLE B: Absence of non-specific

P54 col 11 b P BPrblimtr SOTUC R el SBeSndichobtine fomig Nude

CONPOUNGSaBO3Rbusk 88 tin falouBoh Pofrc2ils. Galel tuMioaRd dvbrteyrhéﬁ rénﬁ@r'ﬁlsgﬂ bl drb§d of
by a colorinetric test, the Mcroculture Tet razgl i um Assay (Cancer

Res., 198ght mige oge@tmynourrﬁelun@shﬂdtrsa@hdm@ha thalx begoende. 3%, 12He 25
|nvent|on en 10 A5 ells at, c cetrat ns .rangin Q

100pM mg/% %}awgse?r%%ﬁlﬁ B y eeor?lnr\(?gtr?t 'On ther e § Veﬁ%\‘/)gr SPot'P7 (tiays
excel I erﬁxcamtfbr Heorakends. ate itvthéiyt wmrhéw\tveﬂa(zﬁeaepealtwl@ 4 astlciididg a sliding

nple C. . Inhibition of growth of he tumour U87- M5 5The human
gI |l%bl astedmsr-t hednhibir asrowth fgrad alder @%&ﬁffa%@bﬁ%‘lh? cpmpeURdsACERFHIZ0

Nude Bal Hcc in\RH#EEN 1@ stafistf §f' @f&rr]xﬂicr#rg @W%eljaét%r %VE\U e‘!r‘ﬁfr&géﬁ? '?epeated

random sed into groups o once t e tumSur
reached 360 timeB follbamddyb;t a aAINEMT 's(t6st 25, allldoges téﬁechbdv@@n gk KJ) andaBay 35

oy b T < RE Bl oL S o G e SRRl oi B o
a week usidagiael§! biag of é&nﬁﬁé |th@§6n&po-mﬁ dfrmlampré Ohnhayds DWdkef APRSible

after adm nistration of the conpounds according to the invention is
stafistite amtgmslrn@rhlﬁimc @iﬁtgr(JWﬂmOf dOR ofo, AV andki ¥ Yrefas wossrenf $.25 mglkg,

repeate tinme,,fallowe ses .t est

et ween et BT Fudies enntti o Ry s Gabh e T ns S ERtT it o
t he cont(ro@éomrpmg/ugn conformty with ethical rules). Accordingly, by
way of exanple, the conpound of Exanple 1, on Day 35, nekes it
possible 15 to obtain inhibition of growth of 102 % 84 % and 98 %
for dosqfxg ¥ . i1 B gg %§ m;s/kg respectively.

Regr essiT ; ' ed—at a dose of 50 ng/kg.
EXAMPLE D:. Pharnmaceuti cal corrposr tion: TabI ets 1000 tablets

FZC? 4C?rﬁr0§' m@%@?%ﬁﬁijg & Plot- [ i -merrbogylaigyD-1-pyrrol-2-ylj-
- 27@X0- Zn 3ndLiwids exéJzH am9aro5ry%13y§r méthgigtlm Aaoidie Ldfbn@' one

hydr ochl oride (‘Exanp Wheat starch Mai ze starch 20 g [ac
| ose 30 hgd)ZEh@glrd@:ﬁEmmlsltéar at LT o T OO 5¢g
WHhEAt SEATCH ..ot a et e s 20¢g
MAIZE STATCH ..ottt et reeer e e 20g
LLACLOSE wveveerr oo e eeeeseeeeesseeeeseeeseeeseeseeseeeeeseseseeseseeseseseseseesesesssesssemeesseeressessennenen 30g
25 MaGNESTUM STEATALE ... .ccciuiiereiriierireetreetteeireeereeesreestteeseseesbeeesaseeabeeeereeeseeenneennes 2g
STlECA ettt sttt e et te e st eereearr e e eareerreatee s lg

Hydroxypropyleellulose .......coveiieiiee et 2g



Silica 1 g Hydroxypropylcellulose 2 g - 76 - CLAIMS |- Conpounds of
formula (1): wherein: 54 in represents 1 or 2, n represents 1 or 2,
A represents a pyrrolyl group which is unsubstituted or substituted
by 1 to 3 linear or branched (Cl-C6)atkyl groups, X represents a
C(0), S(0) or SO2 group, Rl and k), whtch are the same or different,
each represent a linear or branched (G -C6)al kyl group, or R and R2,
together with the nitrogen atomcarrying them forma heterocyclic
group, - R3 and Rk together with, fhecatons carrying them forma
het erocyclic group, 5 R5 represents yd$ogen atomor a l|linear or
branched (Cl-C6)al kyl group, 4 R6 represents a hydrogen atomor a

hal ogen atQ”lO&tl%&é&ﬂ@HﬂﬂiE.tOOd that: a "heterocyclic group"” neans
a nono- IC group ich may contain fromb5 to 8
api ces, which may contain fromone to three hetero atons sel ected
from 20ni trogen, oxygen and sul phur, and ich may contain one or
nmore unsaturated - 77 - [bonds, it being possibl e-far the

het erocyclic group so deKinedRio be unsubstituted or substituted by
one or nore groups selectedfromlin or bradched (<l pCo)al kyl,

| i near or branched (CpCB)alkenyl, 0Xo0, oxycHhi near or branched
(CpCo) al koxy, aryl, aryl al kyil,)and_aryl al kenyl ,

M

wherein:

5 ¢ mrepresents 1 or 2,
¢ nrepresents | or 2,
¢ A represents a pyrrolyl group which is unsubstituted or substituted by 1 to 3 linear or
branched (C,-Cylalkyl groups,
¢ X represents a C(0), S(O) or SO, group,
10 ¢ R and Ry, which are the same or different, cach represent a linear or branched
(C-Cg)alkyl group,
or R; and Ry, together with the nitrogen atom carrying them, form a heterocyclic
group,
¢ Rjand Ry, together with the atoms carrying them, form a heterocyclic group,
15 ¢ Rsrepresents a hydrogen atom or a linear or branched (C-Cg)alkyl group,

¢ Rgrepresents a hydrogen alom or a halogen atom,

it being understood that:
- a "heterocyclic group"” means a mono- or bi-cyclic group which may contain from 5
to 8 apices, which may contain from one to three hetero atoms selected from

20 nitrogen, oxygen and sulphur, and which may confain one or more unsaturated



5"aryl" nmeans a phenyl group which is unsubstituted or substituted by
one or nore groups selected from hal ogen atons and |inear or branched
(CpCo) al kyl groups, - the notationneans that the double bond is .of

configuration Z or If, to their optical and geonetric isonmers, and

also to addition salts thereof with ph&fnaceutically acceptable acid
or base. 2- Conpounds of formula (1) according to claiml, wherein n
represents |, theids, iopiigcaksisindbr gl&dremwdychd @ouredosietiadido ak s@suaddiuhdl&n

salts thereof Wi th. armaceuti ca ab aC| d or

cormounds of f oD Py AR EE g ot SRAFPIAN Gl b HouSF B i
1, their opti ca]lmeaml geehst (0, ¢s)aonpr o, Ayttlo:gl Socaaddbrbncber (Galdskoxy,
thereof with a phar gtm'd%allcld alccept abl e acid 15or base. 4-
Conpounds of for?fmfé MJ ¢cor g to claiml, wherein Rl and R,
represent an -al 1@5/3?1" grasp p}tehﬁlgxowpt«hldais mm@sg&m%t pubstitusd e ose oamdre
al so addition s ner ceut i,c o abl e aC|d
or base. 5- Co Ou %i it fﬁ)%m n'u‘%]e]{1 dtoﬁs agcrgg%erah&nb aricg%c(?égg?ﬁqc T SREre]

R and Rz, thfﬁEh%udM hgcard $halint H&%%o%%@f%@xﬁoﬂaﬂ&qibﬁm forma
5- or 6- rrerrbered nonoeyclie group, their optical and geonetric :
isomers, and also addition salts thereof with a pharnaceutically
accept abI e acid or base. 6- Conpounds of fornula (I) according to
claiml, wherisinh opdcalfad rEomepigetspasswiit e onietdideenalbit SvicArvili iy
t hem for MpBarRY PRI Bt @08 ot r optical and geonetric

25i somers, and al so addition salts thereof wth a pharmaceutically
acceptable acid or base. - 78 - 7- Conpounds of formula (I)

accor g ng tzoc&h@umdoffymllae(u)rhc%id@m dRfhn 1t QEeERer repbdehts ti himXi gﬁ@upanand
the nitrogen atom carryi orma thiazolidincdi

0
their opti BRNHHISYRGHrEre ?*EO r@%@élrsgm %fﬁlaO%W%a@Bﬂﬂ@?@&ﬂca@élﬂf@ PR e
wth a phasmmeeutically acceptable acid or base. 58- Conpounds of
formula (1) according to claim1, wherein R5 represents a hydrogen
atom their optical and geonetric isoners, and also addition salts
t her eof w ghC@nhadsroacauiaqalabioragcoplabl ewasdid moepdRSE .1, their Optical and
Conpounds of fornmula (1) accc m 1, wherein sents
o A ahat o S0P RGOkl Ml pbier el i 0 1 cpr seen
addi tion saltase.t hereof with a pharnaceutically acceptable acid or
base. 10- Compounds of fornula (1) according to claiml, wherein X
represents a C=0 group, their optical and geonetric isoners, and al so
addi tion salG@nﬁohﬁrseﬂffowmdﬁ(l)aacmhzarmgacelatnh aatvhg&exadnemﬂa&ahan@eixtchnoafl <y
szreeséﬁg';‘g_%ulﬁgﬁ)}%urrpgrzsﬂf anilogeome% 136111%?5?]215(? a%t Ia(gd 1on gzs té%r?’é I’WIP a
| Soners, a;ﬂﬂxradcsmxcakﬂmctcemablese&ldtcs btdeereof with a phar rraceutl cally
accept able acid or base. 12- Conmpounds of fornula (1) according to
claiml1, wherein 121 and Pei, together with the nitrogen atom
carrying tﬂweﬂmnpbmmzn@ fommph@] icayiding towjpim m ahdein Mawe thhewlafh ueth the RS
and 0 en atomand A re rese
1H py%)r ol - E{I%p §0n cauBmg eenln rmm 37 6 - czcedorTe )Ilcﬂ(, igzou%Et 1eir optmcal anil o
addi tion wbmsumhm@m‘, and ¢lbp ald phamat&déutdfoatli eyplaauugputabllyea@cmtdﬂ@nud

base. or base.

6- Compounds of formula (I) according to claim 1, wherein R and R, together with the
nitrogen atom carrying them, form a morpholinyl group, their optical and geometric

25 isomers, and also addition salts thereof with a pharmaceutically acceptable acid or base,



13- Compound of formula (1) according to claim1, which is
3-1(3-114-(4-

nmor phol i nyl met hyl ) - 1H pyrrol - 2-yl i met hyl enel - 2- oxo- 2, 3-di hydro- In
dol-5-yl)methyl p 751, 3-t hi azoli di ne-2, 4-dione, its geonetric isomers,
and al so addition salts thereof with a7pharnaceutically acceptable
acid or base. - 79 - 14- Conpound of formula (I) according to claim
1, which i s7-Zonp(8idy oBfobhula (14 -according to claim 1, wherein R; and Ry, together with the X

nmor phol i nyl hyl).s11-1-pyrrol - 2-v| i met hyl engl - 2- 0x0- 2, 3-di hydr o- .
I 1hdo1- 5P T PIEngs TR il bR 0% X1 e iy Y Spca
addi ti on saintl geamdtiic mopbrarsmeeéatadditibl yltadeept alithe @einthcortichisaceldle
Process for, the preparation of conpounds of formula (1) according to
claimcharacterised in that there is used as starting nmaterial the

conmpound of forrmula (I1): Br IC NO2 6 wherein n and R6 are as defi ned

for fornul g_ ' i 1 ; 20l b N r nce of a
base, the corpebamier Fiaran (s it ERFERGE R kPpRE-RICRERGE, B
R3 and R4 dhar aticdefd aedhehrorisdigaraahdal§cOaddition piles| teeredf eviborghoummde wically
formula (1 V)ierfRANSZ(LM) ., 6 wherein n, X, R3, R4 and R6 are as

defi ned heréfﬁ e?Sre, : which is subjected to chem cal or

catal ytic hydrogenation to yield the conmpound of |ISformula (V): - 80
B 9- Compounds of formula (I) according to claim 1, wherein Rg represents a hydrogen atom,

10 their optical and geometric isomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

10- Compounds of formula (I) according to claim 1, wherein X represents a C=0 group,
their optical and geometric isomers, and also addition salts thereof with a pharmaceuticélly

acceptable acid or base.

{5 11- Compounds of formula (I) according to claim 1, wherein A represents a 1/-pyrrol-2,4-
yl group, their optical and geometric isomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

12- Compounds of formula (I} according to claim [, wherein R, and R,, together with the
nitrogen atom carrying them, form a morphotinyl group, m and n have the value 1, Rs and
20 R represent a hydrogen atom and A represents a 1H-pyrrol-2,4-yl group, their optical and
geometric isomers, and also addition salts thereof with a pharmaceutically acceptable acid

or base.

13- Compound of formula (I) according to claim 1, which is 3-[3-{[4-(4-
morpholinylmethyl)-1/H-pyrrol-2-ylmethylene }-2-o0x0-2,3-dihydro-1 A-indol-5-yl)methyl]-

1,3-thiazolidine-2,4-dione, its geometric isomers, and also addition salts thereof with a

jC]
Wy

pharmaceutically acceptable acid or base.



wherein a, X, R3, F, 4 and R6 are as defined hereinbefore, which is
subjected to the action of tBuOCl in the presence of ethyl

(met hyl sul phanyl )acetate, followed by the successive action of
triethylam ne and of 5hydrochloric acid to yield the conpound of
formula (VD 6 wherein n, X, R3, R47and R6 are as defined

her ei nbefore, which is subjected to the action of powdered zinc to

yield the QQIT(D@HMn@foff q&rmlhaa (OVhdcbidifg3 t&xNslaim  WhehRh Nisn 3-[XG2)RB{ [4R4-
and R6 are as d flne& |nbe% Q glth whi ch_ there is gondensed in
the presend®JIPIpIpE W‘érl eW”tOh Y ‘(‘}Fﬁﬁ Gfd ~261*f ot Ty GOV PT 9 = Y RpEREE n
m A Rl, Ki3-thapsidRe-24-eioas defisaad ddoitioh eslmukiah (1|p)1d11rL1@euY1bzﬁlydch@gflibﬁf
acid treatne t, the conmpound of formula (1), which nmay be purified
accordi ng t'¢ &t b U8t omary separation technique, converted, if desired,
intoits addition salts with a 5pharmaceutically acceptable acid or

base and s ere a priate, to.i.ts |s ccordln 0
a cust%narggﬁéﬁﬁf%f?mﬂlt@éﬁﬁ?ﬁﬂe1; %mxﬁ?§c8%§“WBP 8E§Cﬁ? B%ﬁ%tﬁ%% Lf
conpounds  ofardcsiised ia tiat Jherde aedbngurtiny @htaml the cohpradbefonaeld (IHn t hat
there is used as startlnq;naterlal t he conpound of forrmula (I1X): COOR

(CH,) |
(C 2)11

(D,

y NO,

wherein n and Ry are as defined for formula (1),
with which there is condensed, in the presence of a base, the compound of formula (1)

R3
|

X R
SN (1),
H

10 wherein X, R3 and Ry are as defined for formula (I),
to yield the compound of formula (IV):

R,

X\N/R4

|

(CH,),

| V),
) no, V)

6
wherein n, X, Rs, Ry and R are as defined hereinbefore,
which is subjected to chemical or catalytic hydrogenation to yield the compouﬁd of

15 formula (V):



( NI-121X), inwherein n represents O or I, and R represents a |inear
or branched (Cl-C6)atlcyl group, and R6 is as defined for formula (O,
which is subjected to the action of tBuOClL in the presence of ethyl
Onet hyl sul phanypacetate, followed by the successive action of
triethylam ne and or hydrochloric acidgoto yield the conpound of
formula (X): COOR (X), 151R, wherein n', R and R6 are as defined

her ei nbefore, which is subjecked to the action of powldered zinc to
yield the conmpound of fornulaltXI): -NH(XI), 6 wherein n, Rand R6
are as defined hereinbefore, %hichRis placed in a reducing mediumto
yield the compound of formula (Xl1): Ol (CH2)i, (XII), wherein n and
R6 are as defined hereinbefore, wWwth which there is condensed, in the
presence of pipe dine, the conp & formula (MI1): RS 0O (V1il1ll),

o NH, V),

6
wherein n, X, R3, Ry and R are as defined hereinbefore,
which is subjected to the action of tBuOCI in the presence of ethyl

(methylsulphanylacetate, followed by the successive action of friethylamine and of

5 hydrochloric acid to yield the compound of formula (VI):
fl%
X\N/R4
‘ S/Me
(CH2)n
NH (VD
R

]
wherein n, X, R3, Ry and Rg are as defined hereinbefore,

which is subjected to the action of powdered zinc to yield the compound of formula (VII):

I'%
X\T/R4
(CHy),
(VID),
RS NH
10 wherein n, X, Rs, Ry and Rg are as defined hereinbefore,

with which there is condensed, in the presence of piperidine, the compound of

formula (VIII):



wherein in, A Rl, Rs, and R are as defined for formula (1), into
yield, after acid treatnent, the conpound of formula (XII1l1): 01l-1R|
1s \ (C12)\A---- (CH2)," O NIT(XIII), wherein m n, A Rl, R2, R5
and R6 are as defined hereinbefore, with which there is condensed
directly in the presence of triphenyl pBosphi ne and, for exanple,

et hyl azodi carboxyl al e-the conpound of formula (111): - 83 - IC
(rr1), wherein X, R3 and R4 arﬁAgﬁ def igned for formula (1), to yield
t he conpound of fornula (1), whic y be purified according to a
custonmary separation techolque connverted, if desired, into its
addition salts with a phar ceuti lLy acceptable acid or base and
separated, where appropriagg, 4nt6-i¥s i s¢MBbs according to a

cust onary separation techmi que. 17- Pharnmaceutical conpositions
conposi ng at | east e co und of fornula (/). according to any one
of clains INFBME@‘ér a k24841 WSﬁg%QP?{¥¥éﬁ¥éﬁ'Qﬁth a pharmaceutically
accept abl e tagict, oer hais ﬁedtﬁheﬁﬁﬂl’(@bd’iﬁi@b%@ﬁﬂnﬁrﬁdﬁfﬂ)@wﬂi’ch K @e punﬁed according
pharmaceutical | y acceptabl e 10exei pients. ,
conposi ti o8 ? a%%tBFla’iyn PRBLiQNy 58 (4P ‘fOBVe‘ﬁ’g’e’fl S“[eﬂemr’fgﬁ gé{‘ S‘m?)f‘Mth 4
nedlcaﬁent3masmageai@cunﬁ&mkhwmgnmmeanmgmammdnwmica@n@emeumumehmmmm
19- Pharnaceut (g%gos t|on according to claim 17 for use in the

nanufacturé“%? W?gsﬂﬁﬁ”ﬁgg%W$W%matreatnent of netastatic
cancers. 1520- Pharnaceutlcal conp05|t|ons accordlng to claim17 for

usc in the uf actur nmed npnts Eﬁ trea tnent
y 1,
cancers of lt- pm%%f &J(Pl]l, %ber nguathn \C}e'g:om;f(ouads o?%m }ng} , 2880510”1 0191111

mel anonas, chredtoivasin toaneeris ugt at he*tlmg/matyglal rdamommtid of éhhlulalﬁﬁ@
cancers, small cell lung canq$5 cancers of the prostate and
pancreas, and sarconss. sociation of a compound of fornmula
(I') according to any one of Ialns 1 to 14 wth 20an anti cancer agent
sel ected from genot oxi ¢ agentss2/titaQti c poi sons, antinetabolites,
pr ot easone i nhi bitors and ki nase bitors, 22- Use of an
associ ation according to claim 2 t he manut heture of nedi canments
for us in the treatnent of cancey NH, (I,

6

10 wherein n' represents 0 or 1, and R represents a linear or branched (C-Cg)alky! group, and
R 1s as defined for formula (1),
which is subjected to the action of tBuOCl in the presence of ethyl
(methylsulphanyl)acetate, followed by the successive action of triethylamine and of
hydrochloric acid, to yield the compound of formula (X):

COOR
—Me

S

(CH,),

(X,

wherein n', R and R are as defined hereinbefore,

which is subjected to the action of powdered zinc to yield the compound of formula (XIj:
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23- Use of a compound of formula (I) according to any one of

clainse 1 to 14 in association with radiotherapy in the treatnent of

cancers.

-82.

COOR

(XD),

6

wherein n', R and Ry are as defined hereinbefore,

which is placed in a reducing medium to yield the compound of formula (XII):
OH

(CH2)n

NH (XID,
R

6
wherein n and Ry are as defined hereinbefore,
with which there is condensed, in the presence of piperidine, the compound of

formula (VIII):

R, \N R
R, |
}'A'—_ (CHz)m (VHD>

O
wherein m, A, Ry, Ry, and R;s are as defined for formula (1),

to yield, after acid treatment, the compound of formula (X1II):

N
OH R. /

’ | | J\—A—~(CH2)

m

(XIID),

wherein m, n, A, Ry, Ry, Rs and Rg are as defined hereinbefore,
with which there is condensed directly in the presence of triphenylphosphine and, for

example, ethyl azodicarboxylate the compound of formula (II1):



10

20
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i

s a,
H
wherein X, R3 and R, are as defined for formula (1),
to yield the compound of formula (I), which may be purified according to a customary
separation technique, converted, if desired, into its addition salts with a pharmaceutically
acceptable acid or base and separated, where appropriate, into its isomers according to a

customary separation technique.

17- Pharmaceutical compositions comptrising at least one compound of formula (I)
according to any one of claims 1 to 14 or an addition salt thereof with a pharmaceutically

acceptable acid or base in combination with one or more pharmaceutically acceptable

excipients.

18- Pharmaceutical compositions according to claim 17 for use in the manufacture of

medicaments as agents inhibiting the migration of cancerous cells.

19- Pharmaceutical compositions according to claim 17 for use in the manufacture of

medicaments for use in the treatment of metastatic cancers.

20- Pharmaceutical compositions according to claim 17 for use in the manufacture of
medicaments for use in the treatment of cancers of the colon, breast, liver, kidneys, brain,
oesophagus, melanomas, myelomas, cancers of the ovary, non-small cell lung cancers,

small cell lung cancers, cancers of the prostate and pancreas, and sarcomas.

21- Association of a compound of formula (I) according to any one of claims 1 to 14 with
an anticancer agent selected from genotoxic agents, mitotic poisons, antimetabolites,

proteasome inhibitors and kinase inhibitors.

22- Use of an association according to claim 21 in the manufacture of medicaments for use

in the treatment of cancers.
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23- Use of a compound of formula (I) according to any one of claims 1 to 14 in association

with radiotherapy in the treatment of cancers,



