1 NEW DI HYDRO NDOLONE COVPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND
PHARMACEUTI CAL COMPCSI TI ONS CONTAI NI NG THEM The present invention
~relates to new di hydroi ndol one conpounds, to a process for their

preparati i cal ] Lny

e A 0

phar macol ogi cal characteéeristics 1n e ti1eld of oncology. 5 The

denmands THe pRbédneaitiohhelagdyio e dite dtditddors t@npouthay,eloop pritkssofor i

antitumour agents with the aimof obtaining nedicanments that are

si nul t andeRE#omEIddo phamaseyliral cayapastions spetalingdthene of the maj or

probl ems in oncol ogy cones fromthe ability of cancerous cells to

mgrate to other sites fromthe primary tunmour forned. Cell

m gr at i ofhd Snapqings b Heghresdnt prvesess atchatw addhaw aryoalhbiegharmacological

enbryong% devel opnent gng t he i nt enance of tissue homeostasis.

M gr at i SaESIREsECSInRG HelfichPnsR3PPHhol ogi cal changes to come about and

i nvol ves repression of intracellular signalling pathways.

Deregul ation of cell mgration is highly involved in cancer

pat ol ogihe deramibred @divendicaltheyapyi requive the ocsgant glevelhpmewr efandvo angfumour

met ast ases (Han n D et .al., 2000, Cell,, 100, 57-70). 15 1t is..

Rocor di gy cepRdRaRy dfriBiibisc megemach el gt cBREIRRovY sidss Rigg and

whi ch i neviki @drvted] €eads to general i sed cancer and certain death of

the patient. Besides being new, the conpounds of the present )

i nventi ddnchehtbe supiproreblamsiimongalegy eardsvirany the abiliit o sprderrys cplds to migrate

mgrati an 0%”1c r SRUCESR YR Cr?rlnlc\rs tﬁr’ﬁgm ?1%8&%&1%1}/ at} %@Hr hg&%gﬁﬁsérgpess that

The conpouné% of t he pr%sen Invention ‘accor n§1y &V préperties

whiieh mekeriche for 20brgspieccadibymegehdlthd ohintdiantd ebdssrnhoméoseRizC Bfigration

and, especially, nmetastatic solid tunours. -2- The present invention

rel at es G871 sdtaial morpholegisdoghngen o epgakopt pnd igvolyes geppgsion of
intracellular signalling pathways. ‘
Deregulation of cell migration is highly involved in cancer pathology, and more especially
in the process of the formation of metastases (Hanahan D. et al., 2000, Cell, 100, 57-70).

15 It is accordingly especially important to be able to control this process, which inevitably

leads to generalised cancer and certain death of the patient.

Besides being new, the compounds of the present invention have surprising in vifro 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.



XNIARIT \-A(CHZ)m (CH2)" NH (1) R wherein: (r) mrepresents 1
or 2, 5 nrepresents 1 or 2, Arepresents a pyrrolyl group which is
.unsubstituted or substituted by 1 to 3 Iinear or branched

(G -C6)al kyl groups, s Xrepresents a O, S(O or SO group, o Rl
and R2, which are the sanme or different- each represent a linear or
branched 10 (G -C6)al kyl group, or R, and R2, together with the

ni t r ogenTht presadirvention ey mberespaidibtte compolnds of dormupa (If:r) R3 and
R4, together with the atonms carrying them forma heterocyclic group,
e R5 represents a hydrogen atomor a linear or branched (d -C6)al kyl
group, 15 (r) R6 represgnts a hydrogen atoq%or a hal ogen atom it
bei ng understood that: 4 "heterocyclic gr Up{ a nono- or

bi -cyclic group which nﬁy\c/ﬂ{aln from5 to 8 i ces, which may
contain fromone to three Netero atork sel ected|from nitrogen,

oxygen and sul phur, and which may contayn ?pe gpre unsaturated 20
bonds, it being possible fgfyhe heterg€yc gro P so defined to be
unsubstituted or substituteg £ nore groups sel ected from

| i near or branched (C, -C6)alk o Or branched

(G -Co6)al kenyl, oxo, hydroxy, ; branched (G - 63 ) al koxy,
aryl, arylal kyl and arylalkeﬂ6

wherein:

¢ mrepresents 1 or 2,
5 ¢ nrepresents 1 or 2,
¢ A represents a pyrrolyl group which is unsubstituted or substituted by 1 to 3 linear or
branched (C;-Cg)alkyl groups,
¢ X represents a C(O), S(O) or SO, group,
¢ R; and R,, which are the same or different, each represent a linear or branched
10 (C1-Cy)alkyl group,
or Rj 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,
¢ R; represents a hydrogen atom or a linear or branched (C;-Cg)alkyl group,

15 ¢ Rg 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;-C¢)alkyl,



"aryl"™ means a phenyl group which is unsubstituted or substituted by
one or nore groups selected from hal ogen atons and |inear or
.branched (G -C6)al kyl groups, the notation x neans that the double
bond is of configuration Z or E, to their optical and geonetric
i somers, and also to addition salts thereof with a pharmaceutical ly
acceptabl e acid or base. Anong the pharmaceutically acceptabl e acids
there may be limsat bohedehad (Chelhalkemyll,yoxog hydnoyy . linriat at banghed (C-Co)alkoxy,
hydrochl ori c acjd roQrom.c acid, sulphuric acid, phosphonic acid,
L Sissalb i ke B

acetic 10 acld acid, lactic acid, pyruvic acid,

mal oni ¢ aci-d, ";3We Ghdn§ adstelyl Soup AHich RCIHubdHB b sastitlited BY Ak Iof more
acid, maleic acid, citric acid, ascorbic acid, oxalic acid,

met hanesul phogiospssslartedciaer helogen afoimg aad dincar Ambrancherb(Ci-Ce)alkyl groups,
pharmaceutical | y acceptabl e bases there may be nentioned, w thout

i mplying anthe Inpﬁﬂlﬁpat&.&:ﬂi segisuhutihel dostile bondistod serifigwrdiicdrosi Be,
triéthylamine, tert-butylanmine etc.. 15 Preference is given to the
value of n and of in being 1. Rt and R2 advant ageously represent an

al kyl group such as, for exanple, an ethyl r with

group Qr, togethe
the nit rOgdhfiaricelanhdi RyMcHEm 1S9BeE 4n8- alse 16- ﬁg‘ﬁ‘ﬁ@?eiﬁ%ﬁn tspé| yeh 2
group SQEFmQ&ﬂMEQBHQ% €aci®t PR 1 dyl, norpholinyl, pyrrolidinyl
yl or

pi per azi met’hyl pi perazi nyl group or a bicyclic group having
from6 to 8 nenbers such as, for 20 exanple, an

oct ahydr gcycl opent apyrr ol or azabicycl gl 3. 1. J.hexanyl group. . . .
Pr ef o ab ORI i nkse e PhesPtRR Reiin i TSy 8n " SOUHEGar D7 Hgmplying
them fogdp @B ALdRYhIoHE Q8B; hy eMBR QS8 Usl phuriBAcRINFhdsphortiO a6l hgetic
with the X group and the nitrogen atomcarrying them forma 5- or
6- tenber aud.ritifvepeddtic agide lastic acH, pLViE arideralplceacid speainiglacid alutayic,acid,
pyrrolidinedi onyl, oxazolidi,nonyl, oxazolidinedionyl,,. . . .
o met hy| BRRTls) #id,  BAAC) aigs ele, SRET SIS | S sGarbic, acidy: gialie  acid.
di met hyl ibihad&uighonR dicRkin¥amphd¥icd@zdte.di nonyl, i m dazol i di nedi onyl,

t hi adi azi nonyl or dihydrothi adi azi nonyl group or a 6-nenbered -4-

bi cyclic group such as, for exanple, an azabicycl o[ 3. 1. 0] hexanonyl or

gﬁf‘bit gégt ef&g %h?kﬂ%ﬁ%@@ioﬂﬂy lacUpRBR: bAEEUREE LS BeSmBhYSHRA! RitRSuPMblying

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine etc..
15 Preference is given to the value of n and of m being 1.

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



group and the nitrogen atomcarrying them formng a

2,4-dioxo-1, 3-thiazolidin-3-yl, 2,4- dioxo-1, 3-oxazolidin-3-yl,
.2-0xo0-1, 3-thiazolidin-3-yl, 2-oxo-l, 3-oxazolidin-3-yl, 45

hydr oxy- 2- oxo-1, 3-thi azol i din-3-yl or

2, 4- di oxo- 3- azabi cycl o[ 3. 1. 0] hex-3-yl “droup. R5 advant ageously
represents a hydrogen atomor a nethyl or ethyl group. X preferably
repr esenbisydict( @roqp oumch Pr ef,er énce exsmplieyenart 0 axabiey¢ig3aln0]hexanonyl  or

nsubstltu roup,. and, e especj al a 111- .
gyrrol Vwcgi%iglﬁ%@%$H€W'ﬁV%ﬁt?% f@éﬁﬁ%ég@bﬁ%géﬁgiﬁy‘P&ﬂbﬁﬁﬁﬁmﬂﬁéx
of fornu kl%uﬁ lahd Whe Lt dEeRRatdh Qa@%ng LRGR! f38hin V‘é bhy_§i %Bgo Rist ‘ﬂhﬁﬁ@ 1ﬁt3oﬂ' 2,4-

carrying them forma morpholinyl group, m ave th
R5 and 1@®xpdpi-esantidia-hydr o@moali,i}ﬂuamdjdm—}ebr e@ecrxtosl a-oxazohdm 3-yl, 4-

1H pyrrol -2 4-yl group.. The. exocycli c,.doubl e _bon ounds of
For il o pidfofelp® iR SaT 6 os G bpdoiaglard sy £y BpuD
configuration Z. Even nore especially, the invention relates to
conpounds of formula (1) which are:

3- [ (3- { [ Bs pdraningpoisly ieprasenth g hydroprmpstemair-aangthymstetiyl @neip- 2- oxo- 2, 3- d
i hydro- | Hindol-5-yl)nmethyl]-1, 3-thiazolidine-2,4-dione,
3-[3-(4-nDrphoIin-4-y|nethy|-|FprrroI-Z-yInethylene)-2-0x0-2,3-dihyd
ro-111- RGrifecdly epydsems BY(D) gxapol i di ne- 2, 4- di one,

3- (4- nor phol i n-4-yhnet hyl -1 H pyrrol - 2-yl net hyl ene) - 5- ( 2- oxo- oxazol i di
n-3-yl - methyl)-1, 3-di hydro-i ndol - 2- one,

5-(4- hyd 05 ILAZ0 I hy|
I H-pyrr% - eﬁ?ﬁﬁ%’%‘;ﬁnltgﬁek&%g gmiyldbgﬁ% I rﬁdyof&él rg%; Q&gé’l‘ &f% ﬁF% %Wy {1
S) - 3- [ 3- pratex,plabgionp.4- yInethyI-IFprrroI 2-yl met hyl ene) - 2- oxo0- 2, 3
dih%dro-lFLindoI-5-yInethyl]-3-aza-bicycIo[3.1.0]hexane-2,4-dione,

e 3-(4-norpholin-4-yl net hyl -

H‘ pyrrol Tl'&)e }zﬂvgﬁﬂicﬁb’ 1BNs) péf&@olﬁ”f@ c&rﬁbé"tﬁﬂk' ofiffiila (I) wherein R; and Ry, together
yl met hyl) -1, 3-di hydro-i'ndol - 2-one
Wlth 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-ylmethylene}-2-0x0-2,3-dihydro-
1 H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione,
e 3-[3-(4-morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-2-o0x0-2,3-dihydro-1 H-
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 (IR,55)-3-[3-(4-morpholin-4-ylmethyl-1 H-pyrrol-2-ylmethylene)-2-0x0-2,3-
dihydro-1H-indol-5-ylmethyl]-3-aza-bicyclo[3.1 .O]hexane-2,4-d'i0ne,



3-{3-[1-(4-norpholin-4-ylmethyl-1H pyrrol-2-yl)-propylidene]-2-oxo- 2,
3-di hydro- 1Hindol-5-ylnethyl} -thiazolidine-2,4-di one, 5 3-{
3-[1-(4-norpholin-4-ylnmethyl-IHpyrrol -2-yl)-ethylidene]-2-o0xo-2, 3-di
“hydro- 1 Hindol-5-ylnmethyl}-thiazolidin-2,4-dione. The optical and
geonetric isoners of preferred compounds of the invention, and al so
addition salts thereof with a pharmaceutically acceptable acid or
base, for mean3i(®hegpladlinPak tmetRfl- LPyirOMBRIHhERyledd)- TR ok AUBHMOLAM-3-
relates also to a process for the preparation of conpounds of formula

(1), which prlaedsd)-is-dhylradnddliZses. in that there is used as

startin tericalt o oupd, of . fornul a, £11); Br,. yn R
X2 6 wher i n oAk PR TTE e e BB s hlaP g T G -l
there is condersahl-S-yinidig 1 presanidmedf 4didiese, the conpound of
formula (111): R3 X ~N-R4 (111), Hwerein X, R3 and R4 are as

def fned for fdrlld4-9rpholingd-yina¢thyl We-pyorpduhdetbylidenaindioso-213nlihydie-
R3 (L X'N-R4y il G880 Imethyl} -thiazolidine-2,4-dione.

The optical and geometric isomers of preferred 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 (1),

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

formula (II):

]|3r

(C Z)n

(1),
NO
R/ 2
wherein n and Rg are as defined for formula (I),
15 with which there is condensed, in the presence of a base, the compound of formula (I1I):

Il%

X R
SN (1),
H

wherein X, R; and Ry are as defined for formula (1),

to yield the compound of formula (IV):



RN®2 (IV), s whereinn, X, R3. R4 and R6 are as defined

her ei nbefore, which is subjected to chem cal or catalytic
_hydrogenation to yield the conpound of fornmula (V): R3 X~ NR4
(CH) RNT 2 (V), s whereinn, X, R3, RA and R6 are as defined
her ei nbefore, which is subjected to thé®-action of tBuOCl in the
presence of ethyl (nethylsul phanyl)acetate, foll owed by the
successive action of triethyRam ne and of hydrochloric acid, to

yi el d the conpound of for mul & (VI): RB X~N~-R4 S M (C ~~ O NI
(M), 10 Rs wherein n. X, R¥~ R4Rand R6 are as defined hereinbefore,
which is subjected to the actié‘“__‘u{sof powdered zinc to yield the

conpound of formula (MI): -7- 1 X~-N-R4
(CHy,
V),

8
wherein n, X, R3, R4 and Ry are as defined hereinbefore,
which is subjected to chemical or catalytic hydrogenation to yield the compound of

formula (V):

5 6 ?

wherein n, X, R3, R4 and Ry 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):

1[{3
X\N/ R4
l S/Me
(CHdy,
4 (VD)
RG
10

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):



(CHs)" O NH (VIl), R 6 whereinn, X, R3, 14 and R6 are as defined
her ei nhefore, with which there is condensed, in the presence of

_pi peridine, the compound of forrmula (MIl): RI--,,R RSB A -(CH2)m
(VII'1), 5 O whereinin, A R, R2, and R5 are as defined for formula
(I'), toyield, after acid treatnent, tHe conpound of forrmula (I),

whi ch may be purified according to a customary separation technique,
converted, if desired, into Rf{s addition salts with a
pharmaceutically acceptabl e aci d or base and separated, where
appropriate, into its isomerd~ 19Raccording to a customary separation
techni que. The conpounds of foﬁﬁulae (rr), (rrr) and (M11) are
either coomercially available o accessible to the person skilled in
the art by means of customary ¢@ gical reactions or chem cal

(1), which process is characteri sed
material the conpound of formula ée

here is us@dlps starting
(CH2), (IX), R NHZ -8-

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

with which there is condensed, in the presence of piperidine, the compound of

formula (VIII):
R
R, /
%‘A“(CHz)m (VIID),
5 0]

wherein m, A, Ry, Ry, and R; are as defined for formula (1),

to yield, after acid treatment, 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

10 according to a customary separation technique.

The compounds of formulae (II), (II) 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

(cq,),,



wherein n' represents 0 or 1, and R represents a linear or branched
(G -Co)al kyl group, and R6 is as defined for fornmula (1), which is
.Subjected to the action of tBuOd in the presence of ethyl

(et hyl sul phanyl )acetate, followed by the successive action of
triethylam ne and of 5 hydrochloric add, to yield the conmpound of
formula (X): COORS M (C~a~ O NH (X), R6 whereinn', R and R6
are as dehemedn’ h@res';entseﬁ corrle,andvﬁi represeitssabinee bebrahchedi( € A Jallon gedup, and
powder ed Zlncéitﬁﬂé&r% rrpound of formula (XI): COOR\CHZ)n O
NH (X1 ), Re g apgle Olﬁma hand R6 are as defined herei nbefore,

whi ch i syplcaced Ight%ac&&dugd ”%émgétiﬂ?i‘ t 8f YitBhAC Nen CARPOYRE AL T OF m&m
(XI1): OH(Cdz)" R wherein n and R6 are "as defined

her ei nbefrmtbylsvlphainy&%mtwei rfelﬂcszvmb byoticte ng@dssiven atthen mfegw@tigdarine and of

Pl P& di dedrochqgncc é)crrg) ® ylek(i) {he compound of formula (X):

COOR

X,

wherein n', R and Rg are as defined hereinbefore,

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

COOR
(c,),
RS
10 wherein n', R and Rg are as defined hereinbefore,

which is placed in a reducing medium to yield the compound of formula (XII):

OH

|

(CHy),

RG

wherein n and Ry are as defined hereinbefore,

with which there is condensed, in the presence of piperidine, the compound of
15 formula (VIII):

R]\N R,
R |

5
}*A“—(CHz)m (VIID),

)



15 formula (MI1): R\NRz R5 A-(CH2),,, (Viii), O -9- wherein m

A Rl, R2, and R5 are as defined for fornmula (1), to yield, after
~acid treatnent, the conmpound of formula (XIll1): R Rz HR5 A (CH2)m
(CH2)" / O NH (XIIl), R6 whereinin, n, AA Rl, R2, R5 and R6 are as
defined hereinbefore, 5 with which thefe is condensed directly in the
presence of triphenyl phosphine and, for exanple, ethyl

azodi carwbayinaheAs Re RopapioRinate af défarediibafofrhiith)(1), R3 X11 N~R4 (1 U),

Il wherejn. X and R4 are as defined for for a (l), toyield the
corrpoundtod?éfloar%ﬁ%ﬁ(tﬁeﬂm%it %C%@O%@ Oﬁé?rlnfql%ggﬁbbor ding to a
customary 10 separation techni que, converted, if desired, into its
addition salts with a pharnmaceutically cceptable acid or base and
separated, where appropriate, into its iSowers aeBording to a

custonmary separation techni que. The conpoundsNof lorrmulae (111),
(ML) and (I X) are eitkef conmercRally avai I/abl e or

A—(CH,),,
(CH),

O

NI (XIID),

R

wherein m, n, A, Ry, Ry, Rs and R are as defined hereinbefore,
5 with which there is condensed directly in the presence of triphenylphosphine and, for

example, ethyl azodicarboxylate the compound of formula (I1I):

R
SN (11D,
H

wherein X, R3 and Ry are as defined for formula (I),

to yield the compound of formula (I), which may be purified according to a customary
10 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.

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

15 chemical reactions described in the literature.

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.



accessible to the person skilled in the art by neans of customary
chem cal reactions or 15 chem cal reactions described in the
literature. Pharnmacol ogi cal study of the conpounds of the invention
has shown themto have the ability to inhibit the mgration of
cancerous cells. This property t heref ob@-is of maj or therapeutic
value in the treatnent of cancers, nore especially in the treatnent

of met asAatong tlraroeissgedl Ganddmptrgattieatsetivirs agiegd banmentidiredat withdus being

t here be ntioned, withouyt being .linmted thereto, cancers of

the col ohmited theEsio. | Gapesrs dﬂﬂéyscPi%lr aPW,astoeﬁesﬁhagwg,eysa TR0 AkEoPhagus,
My el OMBSycGAHRES, SnRiohdle cAYRIYof PR bvaRR HonGHall {iNBIng RBE&EES snlMBdl Tung
cell lung cancers, cancers of the prostate and pancreas, and

sar conascangershenpere séthe propiaa pidpancedaatapd satcomas.o phar maceuti ca
conpositions conprising at | east one conpound of formula (lI) onits
own or in conbination with one or nore pharnaceutically acceptable
exci pients. Anong the pharnmaceutical conpositions according to the

invention there may be nmentioned nore especially those that are
sui fabl elhopresend|investipe delateaalsoria Phprmasenticad compasiBorsueaamssing at 1¢gst one

rectal, i I ular o | ratory mnistration d .
copect al oA foutil Giondls ST B MALARHRRAT BlE' 8Lk Rl BEmpsyticany
capsul esaccgptalsis ekéipientsl 0zenges, suppositories, creans, ointnents,
dermal gels and drinkable or injectable anpoul es. The useful dosage
vari es according to the sex, age and wei ght of the patient, the

adm ni st ' . LCindi ' .
any asschiiongid Sl facclfal 0 S ls et ABHERITLE HA AR BB ipned
hour s i nmbreogspauinky #idhse nhataratuicbée foFhealp pesateralj nasehtpeonommarsagameous,

relates alsp to.the association of a conpound of  forml wi th an
ant'P canciérta g&%ﬂ%@k&ﬁl@& ¥ TETRIGLNB R RIS Lty and APty %éf%ﬂ% dragees,

ant i met af@liht @ tablBs 05 RASRNBadueR Bijsles, skt ALerghli Bbp i riaNEreams,
also to the use of this type of associatiron in the manufacture of
medi canmevingndngs, daweal igalstang drinkahlereninjesfablaameules20 The conpounds of
the invention nay al so be used in association with radiotherapy in

t he

The useful dosage varies according to the sex, age and weight of the patient, the
administration route, the nature of the therapeutic indication and any associated treatments

15 and ranges from 0.01 mg to 1 g per 24 hours in 1 or more administrations.

The present invention moreover relates also to the association of a compound of formula (I)
with an anticancer agent selected from genotoxic agents, mitotic poisons, antimetabolites,
proteasome inhibitors and kinase inhibitors and also to the use of this type of association in

the manufacture of medicaments for use in the treatment of cancer.

20 The compounds of the invention may also be used in association with radiotherapy in the

treatment of cancer.

The Preparations and Examples that follow illustrate the invention without limiting it in any
way.

The melting points are measured in a capillary apparatus.



treatment of cancer. The Preparations and Exanpl es that foll ow
illustrate the invention without limting it in any way. The nelting
points are neasured in a capillary apparatus. -11- Preparation 1:

4- Mor phol i n- 4-yl met hyl - 1f pyrrol e- 2- car bal dehyde To a sol ution of

mor pholine (0.38 nole) in acetic acid-¢120 mM) at OC there is added a
solution of 1H pyrrol e-2-carbal dehyde (0.32 nole) in acetic acid (100
m ). For Bedidehticiel: §-Mofphatin-4-Pnethyl-i H-pyledle-adaebaldebypdd se. The
reaction nixture is then stirred for 65 hours 5 at anbi ent

t enper at he m xture i.s entrat ed (.about ) ool ed
annPce th %iﬁ@ﬁﬁphgeggggﬁ¥ﬂﬁ)F%a geéc @igﬂgh*ngﬁJ%Tffsﬁgﬁﬁba
20 % aqU&Qiﬁorﬁ@f’ﬂH@yrﬂ?oY@Q-Qéﬂb@Rieﬁﬂie“@d Z@nmoi@?ﬁn REQRULEA (Fooexal) @6iRMdehyde
wi t h di chl or onet hane ( (3 he organi c phases are

comnbi ned(371%@qo r2@aml)os ﬁiq:as\éd@bdl@pww iflae washedmiktute Lsalnamrm'red for 65 hours
aqueous tiaon r sodiumgs

cvagor at Sope islrud RS R8s BURSERENERBOS 5} iy Spi kP tln g ice
silica geith( $h&DH OF ank ealutiBONS /mdde QikalirR I\/%f_JPFEdlI)hﬁsmé lzk)l% e@lﬁle@uscgodmm
Mass spectronetry (ES + ¢£1 195. 1124 Preparati on

1- ( 4- Mor pripxide zw&uﬁlﬁet "lﬁbfr puaqughy fsr wraztesil‘yﬁletdwélhtsﬂeetr@ne (BSMM Bon2YF mb).
nDrpholl d

1o 00 1M SHRPITBYESY e REABLE 15 SebdR alde By i FlEREL B 58 ated
ol es) &ﬁle%m Na@m(ﬂmmn Hhed beacotmm salplias, &ille&cﬁdﬂﬁrdveﬁorﬁ?eﬁrt? idggiesatThe
anbient te ture At .0C, .the solution is brought to alkaline pH
(100- 124¢s F‘r‘i’ taspdofp il irepirdiadatisidisr geh iOarmadisnt AeN eMeQid: @dywld the
W th EEm@ﬂcﬁgdgﬁganlc phase is washed with water and with saturated
aqueous Na solution, dried over sodlun1sulphate filtered and

silica gel (Si @2; gradient DCNI/ Nbd |) to yield the title product.
Mass spectronetry (ES +, mz): 209.1289 (M+tH)" Preparation 3:

4- [ (1R SPleparadion B LYEMIPhIIALANS MRV di-23y1RediamBhEY! - | H
To a solution of morpholine (22 mmoles) in acetic acid (60 ml) at 0°C there are added
15 1-(1H-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 / MeOR) to yield the title product.

Preparation 3: 4-[(1R,55)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl]-3,5-dimethyl-1 H-
pyrrole-2-carbaldehyde
To a solution of (1R,5S)-3-aza-bicyclo[3.1.0Jhexane (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 (Si0,; heptane / AcOEt) and then trituration in heptane to yield the title product.



pyrrol e-2-car hal dehyde To a sol ution of

(IR 5S)-3-aza-bicyclo[ 3. 1. 0] hexane (10 mml es) in acetic acid (10
nil) 25 there are added 10 mmol es of

3, 5-di net hyl -1 H pyrrol e- 2- car bal dehyde and formal dehyde (11 mol es)
37 %in water. The reaction nmixture isl3tirred overni ght at anbient
tenperature and then evaporated to dryness. Purification by flash

chr onat oBrainytiandsi | 4-¢@R,$HF3-A%0-BGicy chg P dijivex-3-4Abfkthy1)aiid-ply heole-2-
trituration in heptane kg lb%d the title product. Mass Spectronetry
(ES +, mz): 219.1503%*" N% ¢42- Pr epar ation 4:

4- ((1it, PR pRrebdire s Q¥ Gh UrdhalatRhNEXregr¥in 1193{1113 ﬂ(&'ﬂiﬂ% gf gl:l nSé ﬁzablcyclo-

earbaldehyde The procedure’is as in Prep atlon 1,
mor phol i ﬁel DihekaR, 5S) - 3- azabi cycl o- [ 3. 1. 0] hexane. 5 Mass

ip(e Ek/gr‘ Cﬁo??tﬁ%gﬁgl@p&#mbéwfﬂgrpgggtni-Iofloﬁie To a sol ution

of m)rpholine (89.3 mmoles) in acetic acid (50 m) at OC there are
added 1-(1H pyrrol 2- y%&propan | -one (81.2 mmol es) and formal dehyde
(89.3 tmphotmé-yiméhyldﬂwmhw!)-srmamIede

over ni gh t T At Af.L er. cq neent.r o]

m xt ure, Jf? %esogﬂ%utclﬂt)n&%gg @ ngéhf Oleﬁ klglalcﬁlc %(Hd?i% rb 9%%11656 a]foaqged
aqueous NalHpysol-0tyil Pprophn-06nan8l.2 snibRE) exd fashRRBhydd (@9%0'[&6? 37 % in
organic phase is washed with water and with saturated aqueous NaCl

sol ut i onWaigk- 1&g T8RSN S TURr SIS H QI ernight p @ﬂb@nhﬁﬁalpewg@oﬁﬁ@ré@n@@tratlon

ar 207 ont 5651 Re ol MR FETT aR AR P03 bRy 25 s bghls et
15 Mass sybgotor @ ynd( 1E$heln ezm‘az)ed WIB3 DIZ2MA The bliddnic Praepdy ehshed vﬁth water

1- Met hyl phol I-If rrol e-2-carbal dehyde. an
" et hyly @W%S%P‘IE??%P ?@L 59‘%8’11@ 126% &Vsalsaéwyaéukp&afg sfstemq @Hd

f t
T L A e R ! S

f or mal deliddée Al tnﬁm(&“gﬁM@?H% 1) to yield the tltle product.
15 Mass spectrometry (ES +, m/z): 223.1444 (M+H)"

Preparation 6:  1-Methyl-4-morpholin-4-ylmethyl-1 H-pyrrole-2-carbaldehyde and
1-methyl-5-morpholin-4-ylmethyl-1 H-pyrrole-2-carbaldehyde
To a solution of morpholine (130 mmoles) in acetic acid (60 ml) at 0°C there are added
1-methyl-1H-pyrrole-2-carbaldehyde (110 mmoles) and formaldehyde (110 mmoles) 37 %
20 in water. The reaction mixture is stirred for 16 hours at 50°C. After evaporation to dryness,
about 100 ml of 25 % aqueous sodium hydroxide solution are added. After extraction with
DCM, the organic phase is washed with water and with saturated aqueous NaCl solution,
dried over sodium sulphate, filtered and evaporated to dryness. The residue is purified by
flash chromatography on silica gel (SiO,; gradient AcOEt / MeOH) to yield the title
25 products 1—methyl-4-morpholin-4-ylmethyl-1H—pyrrole-2—carbaldehyde and 1-methyl-5-
morpholin-4-ylmethyl-1H-pyrrole-2-carbaldehyde in a ratio of 1/5.

1-Methyl—4-m0rpholin-4-ylmethyl—1H—pyrrole-2—carbaldehyde



20 in water. The reaction mxture is stirred for 16 hours at 50C
After evaporation to dryness, about 100 ml of 25 % aqueous sodi um
_hydroxide solution are added. After extraction with DCM the organic
phase is washed with water and with saturated aqueous NaC sol ution,
dried over sodium sul phate, filtered ahdl- evaporated to dryness. The
residue is purified by flash chromatography on silica gel (SiO2

gr adi ent 1-AdGhyI-5- mﬁa(ilﬂ))lihm-yhmdtﬂylt-Iﬂ-py'rtdlazaﬁrbﬂddhmdes

1- net hyl - 4- m)rphol nmet hyl - 1 y g- 2- car bal dehyde and

1- met hylﬂ@-——%F%ﬂ@W%( 1%)%9:%&%6&& | e- 2- carbal dehyde in a ratio
of 1/5. 1-Methyl -4-norpholin-4-yl nethyl-1H pyrrol e-2-carbal dehyde
Mass spectrone fry (ES +, mz): 209.1282 (M+H) + 13-

1- Met hy| Peepmwatiemli n- 4- §-Miepirplindd-ylipmethdt -pycalbatcebsidehydéas s
spectrnmelry (ES +, mz): 209.1286 (Ml 1)+ Preparation 7:

5- Mor phol i n- 4-yl rret hyl -111pyrrol e-2-carbal dehyde Ste 12 A

4- (1H Pystepl a:2- y| npshal mt ﬁ{,étﬁﬂ)ﬂnaﬁ,[ﬁhﬁm ution of norpholine (22
nmol es) T n acetic acid there is ad érrole (20 mmol es)

dr opwi seTata e@tlcﬂbpfrmthg)wé dmmpleg) o zeetwmﬂl €10 ing)) tthesp indddadl pyrrole

dr opw se HE (o4 t A houyps._ at

terrperat Lgﬁsa(&) Il%’?l é(;ﬂng%l gucecgg e?iaethgggégar{d 1% gpoug Otlesgg aﬁ’l?al "ildf%lgd
pH (10 drbfmlsesm@rea&l&(o BieeUs stieddos 0lhdtisan ambint BimRIdHIRCThOHIWidhis
DCM the organi clsfhases are washed with water and with saturated 10

aqueous Feet§d ©d)° s bapyedy t%%’l@?‘hfsedéﬁltﬁhq sﬂuﬂbﬁ%‘ﬁ%m /b peesosd NafY! solution.
evapor at ﬁﬁ dl[ %t c 1Q§§ﬁtht E | @k Q)rée{ﬁ?c %l'latshse B Lgee 7] & with & ﬁr faﬁ%@?fl@lf safurated

white so S use |rect e next te
5- Nbr photqueeds Yu@esdiytier, Idriedyorveo Isedﬂmcaﬂﬂﬂmkajé‘ﬂgedﬁi é&mi av@ofamd mndnyﬁess to

DVF (18.04 )therelsa ed POC13, drqpw se

oC. Af t gle@t"FDFIﬁﬁéfqu?t gt (ﬁmn geoﬁoufi.wgw Og&%ﬂm Bt Siched
in Step A 15 (9.02 nmmoles) is added dropwi se. After stirring for 3
hours at 0C, the reaction mxture is heated at 40C for 30 m nutes. At
anbi ent S_@_n@r atur%M(amhatiuebylmﬁbﬁutﬁwmﬂe-ﬁmaabéﬂulmdeacet ate (32

ol es) Tg as ﬁl,l%On 0??)MP%?8E) FarhS es %CIO? Ci 8 tﬁesre %st zlu{d’eg %C?élg,zlcgopwme at

30 m nutes
O°C. After stirring for 5 minutes, a solution of the compound obtained in Step A

15 (9.02 mmoles) is added dropwise. After stirring for 3 hours at 0°C, the reaction mixture is
heated at 40°C for 30 minutes. At ambient temperature, an aqueous solution of potassium
acetate (32 mmoles) is added and then the reaction mixture is stirred at 40°C for 30 minutes.
At ambient temperature, the solution is brought to alkaline pH using 2M NaOH solution and
is then extracted with DCM. The organic phase is washed with water and with saturated

20 NaCl solution, dried over sodium sulphate, filtered and evaporated to dryness. The residue

obtained is purified on silica gel (SiO»; gradient DCM / AcOE) to yield the title product.

Preparation 8: 3-Morpholin-4-yImethyl-1 H-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-1H-pyrrole (89.5 mmoles) and formaldehyde (89.5 mmoles) 37 % in

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



At anmbient tenperature, the solution is brought to al kaline pH using
2M NaCOH solution and is then extracted with DCM The organi c phase
is washed with water and with saturated 20 NaCl solution, dried over
sodi um sul phate, filtered and evaporated to dryness. The residue
obtained is purified on silica gel (Sib®; gradient DCM/ AcCEt) to
yield the title product. WMass speetrornetry (ES +, nfz): 195.11 50
(MtH) ' Porepglitab iatialide pBE (NMOr-phy) lusimg20ydonmjubyihs- NaOH solution and is then extracted
| f-pyrrol e-2- bal dehyde Steil A i ,

4-(1-"1' Wfthzla‘é%pﬁres PIEARS| Rhpse by aghedswith paetay pid gt st agieqes AaCl

sol uti ons g RRA! b8 ARy smﬂ?l_laf%,s)ﬁl’fe?eda%ﬁ& ie@aﬁ&ria c81 (gt%gg’r%%%ségheg%éidue

there are added |-triisopropylsilanyl-1H pyrrole

f or mal deditaieed Bnbified byl fesh cBdnimdgnaphwatnesilicalded ($i€acgradiant &MUt AcOEL) to
stirred averni ght at, anbient. te rature, The solution is -14-

br odight ¥181%6¥B?(§PF H’é)dB%’ (Vh? 18 R#@F%’%@e%’gﬁ%us NaOH sol ution and
is then extracted with DCM The organi c phase is washed with water
and with saturated agueous NaCl solution, dried over sodium

sul phat eStepiB:t er e H-6Hd-Pyveglor-plneathylp-nalrrphelise  The resi due obt ai ned

) ooy T8 Diony f SOPREAGPERL A STRIART SRy TRl 1 AN s
next St egided trepwie, A-(CCHBRYNF Q0N iy ITHE (TB10) meA d3h OA fidt6stiFen RatSPICUOE @Re

of the conmpound obtained in Step A (75 mmoles) in THE (100 m ) there
is addefpurgigppiugien inpowed optpsiar and anvhicn exppCted 57ith -eldie orggnie phases
stiprin t far 3 i i 0 4l: d.i
then extrasoRiyild ufiicn Whed bR BRLL Al RO SONRBND OB et
washed wulphassg tfilitesidechd aqagoued Nadlynsal tutyield thediitleproduer whtiisimed directly
sul phat e‘h\,“%i | tered and evaporated to dryness to yield the title
product , VAT BF< S hused directly in the next Step. SAC

3- Mor phol i n- 4-yl net hyl - 1H pyrr ol e- 2- ear bal dehyde To a sol ution of DM
(66 moles) in DCMthere is added, dropw se, at 0C, POC 3. After 15
stirringStepiC:5 m mM+iveephalis-dhdmethyldfH-pyerodedwedmddeitdri ned in Step B

%gﬁr rsrma)‘![ "F(S%Si ﬂ&%’k D%glggg]%ﬁlp‘léozesggg ﬁg}rl\ﬂ [E%E%\emﬁaeddeéf &ISII;WISSEJ gt rOiOB?Pb%lig. iﬁer
15 stirring for 5 minutes, a solution of the compound obtained in Step B (33 mmoles) in DCM
(60 ml) is added dropwise. After stirring for 4 hours at 0°C and for 30 minutes at reflux, an

aqueous solution of sodium acetate (110 mmoles) is added. After a further 30 minutes at

reflux, aqueous 2M sodium hydroxide solution is added at ambient temperature until the pH

is alkaline (9 - 10). The solution is stirred for 2 hours at ambient temperature, and then

20 300 ml of DCM are added. After extracting with DCM , the organic phase is washed with
water and with saturated aqueous NaCl solution, dried over sodium sulphate, filtered and
evaporated to dryness. The residue obtained is purified by flash chromatography on silica

gel (Si0,; gradient DCM / AcOEt) to yield the title product.

25 Preparation 9: S-Diethylaminemethyl-1H-pyrrole-2-carbaldehyde

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



aqueous sol ution of sodiumacetate (110 mmol es) is added. After a
further 30 mnutes at reflux, aqueous 2M sodi um hydroxi de sol ution
~is added at anbient tenperature until the pH is alkaline (9 - 10).
The solution is stirred for 2 hours at anbient tenperature, and then
20 300 nl of DCM are added. After extrd¥ting with DOCM, the organic
phase is washed with water and with saturated agqueous NaCl sol ution,
dried ovRrepaestisiGul phat e4-(#iN¢@dyBgiperain-dvdpetiatipiHtpytolerBss. The
residue obtained is purified by flash chromatography on silica gel
(Si O?; gradient DCM / AcOEF‘}“bF*i;“‘%VQ?d the title product. Mass

spectro vac B : + . ti 9:: :

2701 et Pyl Sk oreT b e oy 7 Bar b e R Op 8y Bahyhiperacing,

i n Prepabfats pacifometep Bt ng/A)R08mdBplipiHe by di et hyl ami ne.  Mass
spectrometry (ES +, rn/z): 181.1340 (MtH)+ 15- Preparation 10:

4- (4- Met hyl - pi perazin-1-yl nmethyl)-1H pyrrol e-2 carhal dehyde The
procedurg.d | t1.Prepar agi s Aih £ kg1t i

1 et hyl SRrtar LT e PR 2 R A B Ay RO P09 ey
Pr epar at Tlmprogeduge Ryas imPiegharation y) replabipi the4npyphobhe b pyaelidinelehy de

The procedure is as i e t , lacing the norpholine b

pyrr ol | '#%?—Spfﬁffsi%’ég%@&%&ﬁ@:wﬁ?éaﬁﬁﬁ« 7) 179. 1183 ?M+H) Y
Preparation 12: 4-((3aR, 6aS)-Hexahydro-cycl opentalc]pyrrol-2-(1H)-vyl
met hyl ) -1 H-pyrrol e-2-car bal da‘ig}/de 10 The procedure is as in

Pr eloar at.]fm[ml_]@_t!%ﬂliam % t fhe( #ﬁﬁ)ﬁmhfﬁr%%@m@[f%aﬁfgflﬁ?&ﬂm
eyel opent al c] pyrrol e. SS._S : . +
Preparation 13: 4-Piperidi ﬁeﬁﬁﬁ%ﬁﬁwﬁ%%rﬁgf@@%ar bal dehyde The

pr acedur€hd groasdira iPae paPatpaeion, 1, repheag nige bvephdinp gl (3aR.,da)-hexahydro-

(3aR, 6aS) - hexahydro- 15 cycl openta[c] pyrrole.
Cyclopentalc|pyrrole.

Preparation 13: 4-Piperidin-1-ylmethyl-1H-pyrrole-2-carbaldehyde

The procedure is as in Preparation 1, replacing the morpholine by (3aR,6aS)-hexahydro-
15 cyclopentac]pyrrole.

Preparation 14: 4-Diethylaminomethyl-1H-pyrrole-2-carbaldehyde

The procedure is as in Preparation 1, replacing the morpholine by diethylamine.

20 Preparation 15: 4-((3aR,6aS)-Hexahydro-cyclopentafe]pyrrol-2(1 H)-
yimethyl)-3,5-dimethyl-1 H-pyrrole-2-carbaldehyde

The procedure is as in Preparation 3, replacing the (1R,5S)-3-azabicyclo[3.1.0]hexane by
(3aR,6aS)-hexahydro-cyclopenta[c]pyrrole.



Mass spectronetry, (ES +, nm(z): 193.1349 (M+H)+ Preparation 14:
4-Di et hyl am noni et hyl -1 H pyrrol e- 2- car bal dehyde The procedure is as
_in Preparation 1, replacing the norpholine by diethylamne. Mass
spectronmetry, (ES +, nmlz): 181.1342 (MtH)+ 20 Preparation 15:
4- ((3aR, 6aS) - Hexahydr o- cyel opent a[ eJpyt® ol - 2( 1H) -
yl met hyl ) -3, 5-di met hyl - 1H pyrrol e- 2- car bal dehyde The procedure is as
i n PrepaPadpagitich 16:epl aci ng-MbepHolin-HHm thp Bl Y- £d163%akbldeRydne by
(3aR, 6as) - exahgdro.— eyel oEentﬁ%‘%c] pyrrole. Mass spectronet rﬁ (ES +,
in/z): 2khe presdeguis)as i Brepmatiplatieplacieg: the - NGpprelei2ncarbslfehydphy. [1H7-
ff-pyrrole-3:@Ge e The procedure is as in Preparation 1,
r epl aci n}l(ff{(ﬁeéglac{a p?/%?lg?ég 2- car bal dehyde by 1H
pyr r ol e- Busayieat-debydES Mank) sigsatiBaet )y (ES +, miz): 195.1133
(MtH) 5 Preparation 17:
5-((I' R 5S)-3-Aza-bicycl o[ 3.1. Q hex-3-yl net hyl ) -1H pyrrol e- 3-

carbal d & 3 .ocedur ezl I $1 APL € [ R j 1 =y
1H ?)yr r gﬂi,y_ %}*Jttfk?n pjf'dehyde %éaﬁsypiﬁgﬁg%@%[g?@aﬁ% e%?ﬁ%‘g@ﬁggirlg é{‘é‘f‘ﬁg
t he norpholine by (1R 5S) - &rhablshggel o- [ 3. 1. 0] hexane. 10 Mass

spectrongetr S+ mz): 191.1175 + Pr ration 18:

312 ( Py TIOR3, FcPh TPy nbRBs b6 b ST Benyge-cepaiehde by 11+
2, 2, 2- Trpah @8 Qatba{dely®Y T 128l - Zeplat@Ehamenemdphaliso! Wi o f45)-3-azabicyclo-
trichl or%}gcetyl chl oride (160. 7Mmm es) in e%hyl et gbtgr ?26 Sr%i) therye
is 15 dddedihcxnspwi se over a period of 3 hours, a solution of

pyr,rol e 49 | } thb), t m). After stirring for a
fur1 her j%[éffrsgjgmﬁ%yg%ﬁ{%nﬁo 'o@ellgg?lsu{nl(/gglr)bonate (94 mmoles) in water
(39 M) is added dropwi se. The phases are separated and the organic
phase is dried  over sodium sulphate and filtered. Active carbon is
added t m&wi4&;{ng@llm-tlgk)ethyl}-IH-pyrmle-Z-carbaléehyde

Step A: 2,2,2-Trichloro-1-(1H-pyrrol-2-yl)ethanone

To a solution of trichloroacetyl chloride (160.7 mmoles) in ethyl ether (26 ml) there is
15 added, dropwise over a period of 3 hours, a solution of pyrrole (149 mmoles) in ethyl ether

(83 ml). After stirring for a further hour, a solution of potassium carbonate (94 mmoles) in

water (39 ml) is added dropwise. The phases are separated and the organic phase is dried

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 AICIl; 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.



stirring for 5 mnutes, the organic phase is filtered and evaporated
to dryness to yield the 20 title product. Step B:
5-(Triehloroacetyl)-1l-pyrrol e-3-carbal dehyde To a solution of the
conpound obtained in Step A (87 rnnol esé and AICL13 in a DCM /
nitromethane mxture (80 m / 80 nml) thére is added, dropwi se, at
-30C, dichl oro-nethoxy- nethane (130.5 nvnoles). After stirring for
t wo hour ;egt(h:qua4{fbnﬂyMHtpyrrﬁoles~mbbgdatento 25 800 m of ice-cold
wat er . eous phase is gogPract ed with AcCEt, nd t hen

or gani ¢ Bﬁa?gggm&r"é theorRinpRed opanedrigaisR BiRad éminé’ %P‘W& {400 ml) there
sat ur at e RALEUSHNRCanE BV I PRinutdd! b%gluﬁgﬁ f %9&1\1 "%tﬁéﬂo@?@kﬁ%’ 4 m(t%oles\,kﬁn

filtered and évaporated to dryness to yield the title product
cryst al s¢thanhi(¢hmlsatiesddernd iterepdratyrd. mftehetummgtfoﬁﬁ &purs; the miStuepis@vaporated

Et hyl 4- - 1H- 2- at | ut f th d
obt 31 ned oGS S U oReh i ELEy | Hbgt FaanDy D6 o] Sutfeplase 10 iied
dr opwi sCa@AREuPYR rH@psdIﬁt[Bht n(ﬁso ) SR Wd RBulthg ﬁﬁgaukensesm%a%@tpﬁas(eé%r&hen

rnnol es) In ethanol at “anbi ent tenperature. After stirring
for 3 howgratqdmldrth@(taqme@uw @eapgxta@tc@ﬂl Bith ethyt ythes I harmdganiephasa kewashod

nqueous 3R RERr Sl teshe a8 PR R STR B Ko SpECT §hudon, driea

stirred, ox’iéﬂ%o@ﬂﬁﬁﬁ aaFlegrt@ fileged aﬁﬁ@ﬁip@fz@éﬁ andyhbs B8G4EaUBe ﬂ’ﬂé@ﬁ)duﬁt (brown
extracted with eth ether. The organl c phase is washed wth

sat!lr at e@yaahbdﬂ@cwmd@wmm&wwa &t h saturated aqueous Nad
solution, dried over sodium sul phate, filtered and evaporated to
dryness to yield the title product (brown 10 crystals), which is
used di rSeplb: Bthyl #g(dimcthyfimmo)fetiyl|L) H-f5trbyle-2-carboxylate

4-[ (di met hyl am no) hyl | - 1H yrrole-2- ar boxyl at e a.solution o
thEa(corrp Qe ‘Hfoasﬁ |Wn3%0é158 &eﬂﬁ) éﬁﬁirﬁ%mé%ylfﬂ%ﬁ flméaethﬁr@ is

added, idRQr {d POSiondaBRIFASAS); (@% Ax}ﬁ?) Thd MR s s Greb @ o%xln'féh@%t an‘ﬁ)wnt

overni ght at anbient tenperatture. er evaporation to dryness,
resi due fesperken. Afier Wa@bﬁ@blztcamnmiémresi'm li@laquwouﬁkhﬁéﬁ@dl water. The

extracted with C112C12. The orgapi hases are canbi ned and t hen

ext7 act GNP YN PG o BUB TR Sof Het B Tor SA8 da S s LML R ed then

al kal i nec;andteli Switth@fucous 1N HCI solution. The aqueous phase is made alkaline and is then
extracted with CH,Cl,. 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 E: [5-(Ethoxycarbonyl)-1H-pyrrol-3-yl]-V,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 CHyCl, (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



extracted with CH2CI 2. The organi c phase is dried over nmagnesium

sul phate, filtered and evaporated to dryness to yield the title
_product, which is used directly in the next Step. Step E

[ 5- (Et hoxycar bonyl )-1H pyrrol -3-yl 1 -N, N N-trinmethyl -methanam ni um
iodide 20 To a solution of the productlgobtai ned in Step D (03 g) in
a mxture of tetrahydrofuran (2.2 m) and CHzAlZ (2.2 m) there is
added netigghiciphdsedard SorBhBedr The otgqmiephysk tiadedpyre atanesidinsulphatet finered
m xture is stirred faor one hoyr at. ambient tenperature and i s then
left at ¢ eV&%ﬁﬁFﬁ%gﬂﬁ.fyn?Fﬁeeré%éfl?eotﬁ?erﬁrsz upt vl s saskisacdy in Bedeyher
and the residue obtained is used directly in the next Step. 25 Step
F. Ethyl 4-(cyanonethyl)-1H pyrrol e-2-earboxylate A solution of the
product StepdsnBthyil A-(Stampinkethpl- 16 gy vrmleanirblexyldte 225 g) in ethanol is

heated af. reflux f 72 hours. After_ev ion n ., Lhe
resi due #g 4% ’r?ntﬁcf the, prp uf‘r"i %%‘Pf% B’fs@lggocgé‘%; gmg?:oﬂr%le? ir_zﬁ%ﬁ?re added
phase i s2EX#l 8£h ¢AN W@l IMES; W MBOGHAEIHO, (2 o). 18 &1 98A hixRRER§Iaced
are conbi ned. The organi c phase is dried over magnesi um sul phat e,

filt er edundghdneiapibatceef hlregopraedss thenydtisted fohad0 thoutseat pndviens ttempiratore.
is used dir . in the next. epp... St G._.Ethyl, . . . o

4 (2- am et Ry lohyr 6 BRaliaThE Rt e il i dnpuingdhgn siies e
product @0gi giedientnCIHEp / MIOH 4attghel dddMoetd (11418 NI); inhBié 8/16018) ad@er the
5223 mM of a 1.4N solution of NH3 in MeCH and Pt02 (5.2 g). The
react i ontit§ Riodue Whiclyisgsedidirestiydn thenext wsBpher e of hydrogen and is
then stirred for 20 hours at anbient tenperature. After filtration
and evaporation to dryness, the residue obtained is purified on

si lioca gftep H:-EMR1 4d24pyanlidG-REh2thy MMDipyni-dlb-2tdaebaddatei on of 1. 4N
NH3 10 tﬂglawsg%pt(?féﬁéggﬁuhh&ﬁﬁiﬁl lir(1a S%an(g L(I(1:3 g)w}ln%]MlFs(lgE ?ndl) ?Illerrg g}el g/dded

in the n

4- [ 2- (pys 6bdidtho 141y e thy b la-dibropy- hhss ?x—.@%@g/gﬁk AL nRxRPL WHRRA at
of the product obtained in Step G(1.3 g) In (134 M) there are
added 28®Q forildi haurg 4nd 5t ainpicahtbnipedatdicboemighiu ffan eedcdion Snixtdre isTHduted

reaction_m re is.stirred at  80C for 12 hour d .at  anbi ent

t enper at Yffmé)é@@ gﬁn %Hiyﬁ aﬁ%te_rﬁ}éec?tigg?fc _rﬁ%?ﬁeulf & ais}léJengj‘fVﬁEtS%tHrat% FPCRHNHHICOs

&; A?:Egyl sod@finatveith TheeroA@anie PRasRdi fuseshRACsbiutisAt hal ederdGi48ASum
sulphate, filtered and evaporated 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.

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

20 To a solution of the product obtained in Step H (0.2 g) in 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-yl)ethyl]-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



15 solution, with water and with saturated aqueous NaC sol ution,
dried over magnesi um sul phate, filtered and evaporated to dryness.
The residue obtained is purified on silica gel (S Q2: gradient
"CHzAZ/ MeOH with the addition of 1.4N NH3 in the MeOH) to yield the
title product, which is used directly-1%-the next Step. Step |
(4-[2-(Pyrrolidin-l-yflethyl[-Ifl-pyrrol-2 I-1H pyrrol-2-yl) methanol
20 To a fildrud iaad thé fllthae RS etiokat@PIAIRSEsd B HeRPthE e Bro@hictl WhidhEis(dked
m) at OC there is added, in portions, .Iithium alum nium hydride.
After stdiFgctlydnthemest Heirs at anbi ent tenperature, the reaction
m xture is hydrolysed at OC with ag. NaOH solution and water. After
filtration, the filtrate is evaporated to dryness and the residue
obt ﬁi nﬁdeagg_pwiéxf i9?.]94—{B?(Mbi‘;il_lgﬂing‘e-b’Rétﬁbfq%[_ﬁ)l-W?ﬁﬂéefﬂgrﬁihﬁ@llﬁe{ I\/ES];
with the_addition of I.4N. N in the Mc to.yie the title .
product , LhiER Aradyss dy ohfainsd tasydsseribadenn Bieparatipn 18grephacing the 1,4-dibromo-
4-[ 2- (Py I diqs )€ 34 SRS bal dehyde To a sol ution
of fg he pﬂr;dg uécl'g1 Sg%%g?ggeldgﬁddé% g%%%%&%%yéﬁ?% THE (3.8 m) there is
added activated M102 (0.315 g). After stirring for 20 hours at

anbi ent fenperature, i xt.u is -19- filtered and iltrate is
evapor at M?s sé'réa&%&biﬁﬁéﬁﬂrﬁﬁc;?ﬁ%&&yr F%,(h%'éf E‘B%‘&Wﬂ‘ﬁq‘
directly in the next shepe-Rrabaldrhiad
19:4-[2-%N®rpholin14-y[)ethyl];1k+pyrrqle-2-carba|dehyde The title
product ke ptcedureds as inldseparatied |, memadpartke imemphidine rhop(3aBitag)-hérahydro-
1, 4-di br Qe tane in Step H by 1-brono-2-(2-bronoet hoxy) et hane.

cyclop, 5taPcL1pyrro €
Pr epar ati‘on 50" '

5-[163aR, faS) sexahyer @y<) apgriislebpyrsol)- 2( 11 ) -yl met hyl ] - 1H
pyrrol e-2-carbal dehyde The procedure is as in Preparation 1,
repl aci ng the norpholine by (3aR, 6aS)-hexahydr o-
mh;)pgpﬁ GlLRYd -%-[<&Mﬁ%§y,ﬁgsﬁhfnqmbwﬂhﬁ}i%;ftpymoﬁlz-cz.%%idé.%e
4- [ (4- MeTioprppddmes isdis i Rrephjatiet byieptabidg pye motpholne By Bahatrbwydgiperldiae.
procedure is as in Preparation 1, replacing the norpholine by
4- et hoxy- pi peri di ne.

Preparation 22: 4-(Morpholin-4-ylmethyl)-1 H-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.



Pre a_, ration 22: 4-(Morpholin-4-ylmethyl)-1H pyrrol e-3-carbal dehyde
15 Step A. Methyl 4-(norpholin-4-ylearbonyl)-1H pyrrol e-3-carboxyl ate
~To a solution of 4-(nmethoxycarbonyl)-l 11-pyrrole-3-carboxylic acid

(2.35 g) in DM (49 m) there are added diisopropyl ethylamne (2.11
m) and HATU (4.9 nil). After stirring?0for 15 minutes at 40C,
nor pholine (1.35 m) is added. After stirring for 9 hours at 60C and
at anbi efyep (npPMoaphickn-dvydmethyMEkpperold hearbaldeliydei s di luted with
CH2Cl 2 and I'N 20 sodj um hydyoxi de sol ution. The aqueousfphase I

] : S
ext r act ebhestitle peadugh isrpbegipecy vsiag thet pratocel drsriibedyiagier Jarfe eppplionedd and
The orgaﬁé-ngggﬁpﬂ& S BSht g&hﬂ§g€gsiun1sulphate, filtered and

t t he

evapor at e ryness to yield Itle product, which is used
directly in the next Step. Step B:

[4-(Nbrp$olin4-.inetgyb%-lH- rrol-3-yil nmethanol.The title product

i s obt ai RLATSPHES tThEC PRICRYINeH A8 Ut PisBarafiAn dp S3neof O PARBIOPLRICIRALLE!S:

ands 25 ﬁ&%lw\ﬂgg@{:@g}aﬁgﬁi_cp(glggﬂg& obtained in Step A -20- Step C
4- Mor phol i n- 4-yl et hyl - I H pyrr ol e- 3- car bal dehyde The title product is

obt ai ned using the protocol described in Step J of Preparation 18 and

tarti f th bt ai ned . i B di jn t
PR R N R R s et
5 the follow ng Preparation is obtained: Preparation 23:

4-[(2- Met hyl - 4- nor phol i nyl ) met hyl j - 1H pyrrol e- 2- car bal dehyde Exanpl e
1: 3-[(3-{[4-(4-Morpholinylnmethyl)-1H pyrrol-2-yll nmethyl ene}-2-oxo-

2, 3- di hyglt g i, gg0'Ao,:.ﬁé%/{:[%;ﬂ&wyrbhbﬁnﬁinte%ﬁf-?}iﬁ}ﬁﬁr-f-yﬁir?étﬁ’ﬂgne}-2-oxo-

hydr ochl

3- met hyl sul phanyl - 2-n3-@ildiodilyelad-slyhmodel]et, S-thiaedlakine-aldedibie To a

solution of ethyl 4-am no-benzoate (40.0 g) in DCM (900 m ) at -60C

there is added, drdpfireekloddpy| (net hyl sul phanyl )acetate (34.5 m)

under a nitrogen atnosphere. 29.0 g of tBuOC are then added,

dropwi se, to the reaction mxture over 25 mnutes, maintaining the

t enper at $tep Adithgbd-m@bdsalpian@slzoxd23edihgdra-1 HigdblerS-cadolvplate at

i SQOC t ri"c()a 52 llu?ig}l r(‘)? 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 HCI
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-indele-5-carbexylate

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 stirred 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



(15.4 m) is added dropwi se. The reaction mxture is brought to 0C
and then aqueous 3M 15 HC solution (485 m) is added dropw se. After
stirring for 12 hours at anbient tenperature, the phases are
"separated and the organi c phase is washed successively with ag. 2M
HC1 solution, water and then sat. agu&bus NaCl solution. The organic
phase is dried over sodium sul phate, filtered and evaporated to

dryness. whtiRedreish dder OfHeapro@stt iiStakak 8p il lidhe@hBehen chABoraflds td@ifess, and
obtained are filtered off, washed with ether and dried in vacuo to

yi el d t h& then faken pp i ebeiy &ltera%mﬁlquwms eldetandeiben §1f1¢¢1 in asupak 0§t epder
Step B: Et box e To a solution
of the CE@ mréﬂ&)g}f élﬁlné’dg ﬁChg_ éjgiﬁgg’lﬁ?}fe?e% glaci al acetic
acid (700 m) there is added povvdered zinc (0.8690 nol). The

t wo- phase m xture is stirred at  40C for 8 hours. The reaction

mi xt ure SEpiG Eydgormethrkl frdibydiocindel-21088 evaporated to 25

dryness

hedor aoTdARohEBhShch o bt HeSfripBultPLhiny AT SH BN imhlonliFasr AR mi
t aken upau 16510 lthiera és adt:tédt tepwiscapht BIBAI L0 sdiuioeg§46 amaol) osert drenhour and
t aken u ether, filtere washed with ether and_fhen dried in
vacuo ap £y mfétratm@%@ 3‘119 FRCHOR MExtpfeip r%‘ugBH‘chi36 (apyeEr hogr 3¢ gynutes.

directlys) E&llt&ewﬂt‘%f(taresﬁcﬁﬁd BbSRisE-and then 22 ml of 15 % aqueous sodium hydroxide
5- Hydr oxymet hyi - 1, 3-di hydro-indol -2-one 5 To a sol ution/suspension of

the co rrpmlmbrrﬂ:toé(i red than SStreboiBv{tes MeSmBY0 ghisFlied ®50e rdaytioramixt@s@nd

here i s added, dr. H sol ut.i on 46, rn I.ovroe .
o anc s e w6 3T NuBhie rbe sSRe T on B MBI Dbty highpin
to - 30C pMer The HRkie BQvApdIhESo dryazssrtb y@éld ﬁ%ﬁ[‘y s@ﬁ@ﬂﬁ@idqﬂo%@@%@@r The
and then 22 m of 15 % aqueous sodi um &rom solution at 0OC and
K-

then 55 ¥epidye issaiterated Ny sothanebaing the Bovdrtetbtained: indilicedoaff end diigd i ecuo
and 10 Stto 1&5 @&1{1&% @%Ei{lé e@/hl% fis Els%ﬁ %‘Qctﬁ_&%ﬁeﬁtgﬁ SUSpenSI on is

filtered over ed Wt ‘ate i s evaporated
to dryness to yield a pasty SO|Id that is brown in colour. The
resi due |s trlturat ed in nethanol, and the powder obtained is

f i | t er ec®SPRanP-Hydeerymethyodrt- mc%”l)yiﬂé*? d‘)tlﬁ’éﬂ%ﬁl'tll%il&r@&@d’tlmeﬂ}‘.ﬁl%ﬁ s
5- ﬁgd?gig%lt Ky: Ay ?g‘ nmor pﬁ‘ﬁ}lgﬁ ;IelrorechyI -1 Hpyrrol -2-yl net hyl ene) -
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: 3-1(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 ferr-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



15 1, 3-di hydro-indol -2-one A solution of the conpound obtained in

Step C (18 mmol ), and of the conpound obtained in Preparation 1 (19
rnnmol ) and piperidine (18 rnnol) in ethanol is heated at reflux.

After 40 mnutes, the reaction mxture is cooled in an ice bath. The
precipitate formed is filtered off and2washed with cold ethanol. The
product obtained is taken up in toluene, heated at 20 reflux for 5

m nut es @&kt h@d thy a@dr & wesHed v(Ziﬂy Ters Tasdilghtead elviboraed o deynekLhill then

the title product. Mxture of Z/ E isomers (98/2) Mass spectronetr
(ES +, nelrpmangeaphed on filieg Thnarasivgt eBe@edMsHpkespppnga mixture of DCM /

3-1(3- I

di Lg/drg% &I n 4mghy ﬁﬁr%én?é]&;?ﬁ]e)lfji?%lsé@owg& n?@ﬁ E%g&ﬁgio ﬁflffé%dgedo”fhe
hydr ochl sotitdien isZBn@trétedm@hbm‘t 15 lndlandlid wWemesdedintinobe bahd

St Prod RAERSMY RHBFE S RESERAAETR DD Ruged 2t s Sincl and dried i
tenper at yg,i a94oc@ta)v>qé1alﬁe il rxasctnm&ufeeoﬂz? LR (90 ﬁn | ce bath,

and tert-butyl azodi‘carboxyl a fter stirring
for 10 mmss gecavmory (Ehe, oonpAmd3oMVaiHédnd A39. 84 HpMIN0. 2 n nol )
i s added fter .st J g for 1 hour 30 mnutes at 0C, the mxture is
-22- filf‘—/fg@é@pézl%( ?% resin is washed with THE. The filtrate is
evapor at gl dNHessan¢ then cbromat ographed on silica. The
product obtained is taken up in a nmixture of DCM/ nethanol (4/1)
(190 m), and then a 1.25M sofutionflof HH in eﬁhanoICl( 10 in]) is
added. The sol on ra to is then
cooled in an |c§} ét?ﬁaﬁécThgg(%%ys%%gs f{)jf‘r%g %e filt %ed of f under
ni trogen, washggbewnichagobd ebi3anol.7and dryed ¢ m2 vacyesat 40C to
yield the title product. Mxture of Z/ F, isomers (99/1) Mass
spectrometry (ES +, mz): 439.1439 (M+tH)' and 439. 1431 (M+H) +
Melting point: 211 C Elenental mcroanalysis. 100 CHN S Cr
Theoretical %55.63 4.88 11.80 6.75 7.46

Example 1a: 3-[(3-{[4-(4-Morpholinylmethyl)-1 H-pyrrol-2-yljmethylene}-2-0x0-2,3-

dihydro—lH—indolQS-yl)methy}}-},3-thiazolidine—2,4-di0ne hydrochloride

15 The title compound is obtained by purification on silica gel (SiO,; 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 4858 11.80 6.75 7.46
Experimental % 56.06 4.81 11.84 6.99 7.48



Experinmental % 55.36 4.73 11.78 6,72 7.84 Exanple |a:
3-1(3-{[4-(4-Morpholinyl nmethyl)-1H pyrrol -2-yl Il nethyl enc}-2-oxo- 2, 3-
di hydro-1 Hindol -5-yl)nethyl | -1, 3-t hi azol i di ne- 2, 4-di one
"hydrochloride 15 The title conpound is obtained by purification on
silica gel (Si02; gradient CH2Cl2 / WM®H) of the conpound obtai ned
in Step E of Exanple 1 before conversion to a salt and then

convert i Egample0 Ithhe SIKGI{@:C-M-Mdr@hoﬁﬁylﬁﬁﬁl@ﬁ)«bﬂdpyﬁio&-@qnﬁt@ileﬁ&lrﬁk@—zj
to yield the title produc M xture of Z/ E 1soners (1.5 / 85)
Mass spectrometry ( fHvdrodfindoksgmethylih3fhiazolidinsd,44diage ( MrH)

20 El enmental mcroanalysis: CHN S CC Theoretical % 55.63 4.88
11.80 6.75 7.46 Experinmental %56.06 4.81 11.84 6.99 7.48 -23-

Exarrpl e 1h4 mmol of thiazolidine-2,4-dione and triphenylphosphine supported on resin (3 mmol/g,

3-{[4- hol i n n'eth | )-1H pyrrol - j met hyl ene} - 2- oxo- 2, 3
di L§/dr f)[ ?Gré ob a5 m%iémﬁ %ﬂ }Pe@ AUOsPhSTS AQ @m&tea.%w@ iegtempgefAsyre in
of thi aZ&HHy@fdﬂ@ BB thongixakd it hokeny zﬁh%pﬂétﬂeazﬁl%}%ﬁtﬁg a%ulefrﬁa) late

(3 nmmol /g, " 30.8 mmol ) are stirred under an inert atnosphere
m nutes @B-4ambiobnis tdsiege Adieursgrning forahhyainoes aT 9EC, ﬂteeccpmmundeobtamed in

cool ed bat.h ter odi car bax 15 4

i's adde:jgteﬁﬁ% %fﬁ’é Ql?lln@ggcﬂmf lﬁ?ﬁsﬁlﬁdegﬁ f styene ?‘Pfy E NR e %dthe
in  StepmBtofe iPfMRRIdGnYE thd Yes?h EWRhshell vigdtad. TAE igkatstd é\fabﬂﬂltefd% dryness
hour 30 mnutes at OC, the mxture is filtered and the resin is

washed windihaqehromigweraphed ar silica evaporated to dryness and t hen
chra)mat E@fa%p%}%g%g_éf?y ESCQ m}ZS’ 4%31%3§%t}{)9net ry (ES +, mz): 439. 1435

3-{3-[1- (4 Mor phol i n- 4-yl met hyl - 4K pyrr ol - 2- yI) et hyl i dene[ - 2- oxo0- 2, 3
- di hydro-| Hindol -5-yl met hyl }-thiazolidi ne-2,4 di one hydrochl ori de
Step A

5- Hydr oxpagphpi! -2 [ 398 41- MY hbRn A i A pFeR 20 A) e diviaba g 214k 98-

nej -
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 Mass spectrometry (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)



1, 3-di hydro-indol - 2-one 15 A solution of the conpound obtained in
Step C of Exanple 1 (2.5 nmoles), the conpound obtained in
Preparation 2 (2.9 mmol es) and ammoni um acetate (5.2 moles) in
"ethanol (4 ml) is heated at 120C under microwaves for 20 m nutes.
The precipitate obtained is filtered-&f, washed with ethanol and
ethyl ether and then dried in vacuo to yield the title product.

M xt ure SlasLspechromesp(BS $, 189: 4531)586 2Z0-VRS andpsRt 600BLFY)™ (ES +,

mz): 354,1799 (MrH)+ and 354.1793 (M+H) r Step B:
3-{3-[ I - Melrwsnond PH1°4. y| met hyl - | H pyrrol - 2-yl ) - et hyl i denel - 2- oxo- 2, 3

- di hydrE[eM?h} 0k oand Aq}at hyl | -t hi azol i di ne- 2, 4-di one hydrochl ori de
The ned follow ng the prot ocol described in
St ep E of Exanple 1 by condeﬁsatl aof of t¥e corspound @btained in Step

A (1.3 | dth i di 2, 4-di 1.7 mmol e The
prgauct mc‘)rgt S;S)n gﬁfet”é’:" {?e:atshgﬁt §§5plu??1fe‘f’@d ‘%% si li defg S) (Si

gradi ent  AcOEt pf, al%‘d 55?9 copyert pedos ntporthe hydyo chI oride as
described in Step E of e 1toyield thetitle product M xt ure

of Z/ E isoners (99 / 1) -24 Mass spectronetry (ES +, mz):
453. 1586 (M+H)+ and 453.1600 (M+rH)+ Melting point: 225C El enmrent al
mcroanalysis. CHNSCd" 5 Theoretical %5649 5.15 11.46 6.56 7.25

Experi me 5 | 2-0%0-23-
P IR A et i B

di hydro 1H i ndol Qﬂvﬂn%ﬂhﬁr n]riﬂbﬁ-a/imleihd'i]ﬁecazoﬁdldﬁdsfbdhwdﬂvdm@ﬂmdée
Step A. Oxazolidine-2,4-dione 10 To a solution of NaOw (1.05 mmol es)
in MOH (21 m) there are added 2-hydroxy- acetam de (I mmle) and

di et hyl gephorateroflidinks2 9@émws), and the reaction mxture is then

heated at reflux for 1.5 hours. The reaction mxture is evaporated to
dr yAess To@ sdgien gk &gOMe (1.05 mmoles) in MeOH (21 ml) there are added 2-hydroxy-
acetamide (1 mmole) and diethyl carbonate (1.15 mmoles), and the reaction mixture is then
heated at reflux for 1.5 hours. The reaction mixture is evaporated 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-ox0-2,3-dihydre-
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
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



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 formof a wh?le powder. Step B:

3-[3-(4- Morpholin-4-yl nethyl - 1H pyrrol - 2-yl net hyl ene) - 2- oxo- 2, 3-di hyd
ro- 1H i Bdpientat ylidrelkyisis:oxazol i di ne- 2, 4-di one hydrochl oride The
title product is obtained follownn%qthe protocol described in Step E
of Exanple 1 by 20 condensat$on offZt he éﬁnpdﬂnd obtained in Step D
of Exanple 1 ( )o,and C o] o] ned in Step A (7.31
nmmol ). The pro uctﬂy%%%(ned5gP?erQPpltrg??onpé%§the reaction mxture
is purified onfxpletineataded (SV.6R; gBadi em2/AcOE®61 McOH) and is then
converted into the hydrochloride as described in Step E of Exanple |
to yield the title product. Mxture of Z/ E isonmers (97 / 3) 25
Mass spectronetry (ES +, rn/z): 423.1670 (Mt 1)+ and 423.1697 (M:H)'

ing point: 216¢C -25- Ele men al 1 Croa ysis: <
Theor o ESambless " 0530 ey aT 4 MRS O3 PR Sy I llgeidensly2 po2p3-
7.96 5 Exanple 4! djhydro- IH-mdel-S-yimethyl}~0xazohdme 2,4-dione hydrochloride

3-{3-[1-(4-Morpholin-4-ylmethyl-iHp rroI-2-yI)-ethyI dene] - 2- oxo0-2, 3
- di hydrbhertifle nwctswwaﬁ@nerwfqﬂoww&q pipiveobdescibashia $igpptoehFsample | by

The titl b ned h I rlbed

Step £ o EREAHL oS BEURT U Eh Orep 1S B ERAER BLCAT Y Spgghe

A of Exadmipbuad (cibtﬁﬂedrm)ls)epam of Bxamp@npoQad obid). MEEE bfodStEepbtAined after
nple 3 (2.31 nmol ).  The. product obtained after 10 treatnent of the

r eé&t i orir Ise?r&r% ﬂilesrea%ﬁqnf me@ur@ﬁs EW]lfl%daOlb@PC?( g¢l6P1 0y grdicah A chote ACPEL /
AcCEt / %Ed al?d[h%s( ngé}t ?Oﬂl\(& rtItLée ﬁ')tcﬁlohﬁg ng&iésg B'écp '1111 %@ f% of

descri be to ylel the title pro
of Z1/ EExasmqﬂeﬂ $0 y@m the ti}le 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 8.51

Example S: 3-{3-[4-((1R,5S5)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-3,5-dimethyl-1 H-
20 pyrrol-2-ylmethylene]-2-0x0-2,3-dihydro-1H-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



Mass spectronetry (ES +, mz): 437.1816 (Ml 1)+ and 437. 1837 (MtH) +
Melting point: 220C 15 El enental microanalysis: CH N O - Theoretical
% 58.41 5.33 11.85 7.50 Experinental %57.51 4.84 12.07 851 Exanple
'5: 3-{3-[4-((1R 58 3-Aza-bicyclo[3,1. O]hex 3

yl met hyl ) - 3, 5-di net hyl - 1H 20

pyrrol - 2yl met hyl ene] - 2- oxo- 2, 3-di hydro IH-| ndol - 5yl met hyl } -

oxazol i dp#lecs204- ghdisgt RyOEoC Mé@ﬂl}jﬁ) ﬁ%ﬁpth% title product. Mixture of 7 / E isomers
3-[4- ((1R 5S) - 3- Aza- bi cycl o[ 3. 1. 0] hex- 3-yl net hyl ) - 3, 5-di met hyl - 1H pyr
rol- 2- ( tayl ene] -5-hydroxynet hyl -1, 3-di hydro-i ndol - 2-one The

of 'Eiaﬁ; Ay F16S, ob' 31 1804 19-BL RO fREAGec n SLer P

of Exanple 1 (0 92 nmole) and the conpound obtained in Preparation 3
(1 mole) in the presence of piperidine in ethanol at _105C under

mi cr owavateRBs v afitdd4-(Ai.89)-3-Azarhieycdel3. i hexsdivilmethyDad fulimethyl-1H-
fied |
Phet e nr oaucPPrrof Eivetndccl o 28 diar6fiFEindonEiietid ¥ Elaidine-

(ES +, mz) :362248%bn¢ Mdi)oehhmrﬂeBGZ. 1883 (I\/H 1)+ Step B:
g_ {3-14- ‘Tge::l' |tqltlgsrodguct 1S obtamgc? f&iowmg ehgr)é)toco}/ Ider:rSeC}llggé )m gf Ioran el Fby

pyr 1ol - 2cot deRdamvh @ ele dorPRmd 70%%1%(3'&%9 SRed Ko Wi%m%k% aHE BQé[ﬂolldﬁféazZ@ e

i ne- 2,4-dione hydrochloride The title pro uct IS tal ned | oW ng
t he pr ot 6L21 maeale) |Tlhéd3ri>¢uCSDé7§HEdca‘ﬁeEmmeat of e ree@mdlemsauneosx pofifichen

ound_.obt ai and oxazol i di
(08 mutine) RIopLalial At mBaCIP b if Moar SR R E i R e o
m xture dé‘scﬁbléd ini S2eb Er@fEQa@plel 1Ct@ Yol tHeSitfPpro@ti@dvientireAFRLE (soMefdtho / 1)
and is then converted into the hydrochloride as described in Step E

of ExanpMesssnesirgmery Ehe. nia)] 44 5pk8edM-H) Mid 456l 846 MI-H)E i soners (99
/1)

Elemental microanalysis.

C H N T
15 Theoretical % 62.17 5.63 11.60 734
Experimental %  61.98 6.28 11.55 7.44

Example 6: 1-[3-(4-Morpholin-4-ylmethyl-1 H-pyrrol-2-ylmethylene)-2-0x0-2,3-
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 T
Theoretical % 60.46 5.51 1226 7.76
Experimental % 60.75 5.37 1267 8.20



Mass spectronetry (ES +, mz): 445.1865 (M H)+ and 445. 1846 (M H) +

El emental mcroanalysis: CHNOC 15 Theoretical %62.17 5.63 11.60
7.34 Experinmental %61.98 6.28 11.55 7.44 Exanple 6:

1-[ 3-(4- Morpholin-4-yl net hyl -1 H pyrral - 2-yl et hyl ene) - 2- oxo- 2, 3-

di hydr o- 1Hi ndol - 5-yl net hyl ] - pyrrol i dir Ré=2, 5-di one hydrochl ori de The
title product is 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 obtained after filtration of the
reaction mxture is purified on silica gel (S O2; gradient AcCEt /

MOH) a | en 4 | 21 (AL Q_ rp. L10Erre SLi NN
Stop F ob iRl lie" SeDIRELGE s 3 A hO AL e b PR AT bRGYl
isomers (97 / 3) MsexspdaltihpdemttH-iGdEg-5-yinmedthyl]-o4240liB632 4Midhd + and
421.1881 (M+H) + ZQWIXEI tigg oint: 212C El emental mcroanalysis: CH
N C 1 heoretical Wgechleridesy 12 26 7. 76 Experimental % 60.75 5.37
12. 67 8. 20 1idd prédtRIR| Sbtdined by following the protacol described in Step E of Example 1,
5, 5- Di et hzlalc_- 3-[3-(4-norphol in-4-yl net hy_P- 1H pyrrol - 2-yl mgt y eneri1

2- 0%0- 2, BpHicingdthg- thiezohidiok-254-glome thyy b]5-dixatyll-odazvdidhed2, didome. The product
hydrochl oride,. The tJtle product is obtained by.fallowng t ot ocpl
descri b.e(gl.)tfuﬁle%tag&gr Elt&tm@x%tﬁg}eerei?tlon,smﬁgmeatsi I}, 1f]£eﬁeon Sllng.ge??S% ; gradient
thi azol i dt0Bt 2, McOHPAR BY tenScollvaidto eaeaBRIrbellfede2addeicAB& inTBRp E of
product obtained after filtration of the reaction mxture is

puri f i edE¥anRlE lite yickbthetidleqpodugt. dixéire of Ad BEsomemi?$4 4and i s t hen

Lo yrel ateeuRerpleny BEOE U 0.0 SFRSD) BPUBIB g ™ 0
10 Melting point: 191°C

FElemental microanalvsis:

C H N T
Theoretical % 5920 559 11.51 7.28
Experimental % 59.37 5.41 1142 7.44

15 Example 8: 1-Methyl-3-[3-(4-morpholin-4-ylmethyl-1 H-pyrrol-2-ylmethylene)-2-o0xo-

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)

FElemental microanalysis:

. _ C H N T
25 Theoretical %6~ 58.54 555 1484 751
Experimental %  57.74 528  14.60 7.24



Mass spectronetry, (ES +, mlz): 451.1981 (MtH)+ and 451 .1981 (MtH)
10 Melting point: 191 C Elenental mcroanalysis. CHN C

~Theoretical 9%59.20 5.59 11.51 7.28 Experinental % 59.37 5.41 11.42
7.44 15 Exanpl e 8:

1- Met hyl - 3-[ 3- (4- nor phol i n- 4-yl net hyl = B8 =pyrrol - 2-yl net hyl ene) - 2- oxo-
2, 3-di hydro-I Hindol -5-yl nethyl ] -i m dazol i di ne-2, 4-dune hydrochl ori de

The titi Expmelbmt | S-(Okitlﬁbf@ﬂemhﬁeﬂné)wmg-mheplmmi-@@hhem@B@Hl-lbﬁfilol-zl-
Step E of Exanple 1, replacing the thiazolidine-2,
1- met hyl - i ni dazol i dV%Q‘hylﬁnﬁ)i‘%ﬁé"'zﬁnéﬂwﬂ!ﬁ%ﬁ"ﬂd@bﬁaﬁhﬁéﬁl}f&f@&mh&me'z 4-

filtration of the r is purified on silica gel (Si02;
gradi ent 20 AcOEt /gﬁé%fﬁ? an $#§gthen converted into the

hydrochloride as described in Step E of Exanple 1 to yield the title

2ot sk R gy nk Y (S

i CrsoanakmléuonCDMthm bg&aﬁ&ﬁ%@? %01@)5%11%1ﬁ1ré52 44if (8- mioles) and
Experimental %57.74 5.28 14 Exanpl e 9:

5- (4- Chl I@lmr-ldieﬂfz%/mndéﬂ?‘ﬁé)n Ghfu! éﬂhaatﬂdmhmﬂux-omemlglm hyI 1H- pyrrol -2
é: gﬁ;hﬁlygg %eﬁ%%(?ri( gléx S elglchglcei:d CIJI-I an 1cen[928§1 "Phey crystal}gytjoxlm b2 J[ere of? Wésﬂﬁed

5- (4- Chl @ith chRnEydnotanedriddi 326l d (‘-710"’@)"[3 yacldingldprodg@! uti on of
4- chl or o- benzal dehyde (3 nnnoles hi azol i di ne- 2, 4-di one (3 mml es)

and pi m&m@qﬂaet e$)mizy ?e3t rPJﬁéKM H)heated at reflux overni ght .

"the reaction mxture is cooled in an ice bath. The crystals forned
are filtered off, washed wth cold ethanol and dried in vacuo (400
to 1yi el dStepaB:t i t 5-¢4-0hdslechenzylidene)-3-[3-(4-morpholin-4-ylmethyl-1 H-pyrrol-2-yl-

methylene)-2-oxe-2,3-dihydre-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)

Llemental microanalysis:
20 C H N S Ccr
Theoretical % 5829 439 938 537 7.51
Experimental % 57.79 430  9.25 519 7.24




Mass spectronetry (ES +, mz): 237.9732 (MH+ 10 Step B.

5- (4- Chl or o- benzyl i dene) - 3-[ 3- (4- nor phol i n-4-yl net hyl - |

Hpyrrol -2-yl -

nmet hyl ene) - 2- oxo- 2, 3-di hydro-1| H i ndol - 5-yl net hyl [ -t hi azol i di ne- 2, 4-di
one hydrochloride The title product i3%obtained by follow ng t he
protocol described in Step E of Exanple 1, replacing the

t hi azol | Bxaapk, 14: di Q{&[@;{IRI;SS)@KE@Wcms A0k - $-Iylx§étthpl)AH-1iblﬁ~el-2—yl~
product 15 obtai ned after filtration of the reaction m xtur

purified on silica gethyiegebg;oxgriadiddndraddiingolyryipye @H&fh@qume-z 4-

converted into the kydt AeHRhicifieas described in Step E of Exanple 1
to yield the title produgt Othure of Z/ Eisoners (98.5/ 1.5)

Mass spectronetry (ES +, rﬂz) 561. 1377 (M+H)+ and 561. 1383 ( MtH)

El C N S T 058.29 4.39 9. 38
5 5700 Baeel Al O Py Aca e bick el b 0P e B B By ez o 10
3-{3-[4-((1R 55)3111%@&6%&%}-@%6’@}%%&&3 P?&'ﬁhyb%mkh zdnld pyrrol--2-yl

met hyl ene] - 2- 0x0- di hydro 5-vyl hyl (} t hi azol i di ne- 2, 4-
di one hy&ir sdhlier |qf55-$yéq§)xmethyl 1,3- dlhydromdol 2-one (2. 75 mmoles) the compound

3-[4-((I b I

Jhhet hyl SoiTed T CRBRGLE S0 SRR pPRIY 275 R QLG e Tgreated
5- hydr oxytiragtyAfidr, 3hdm’@yd1éqemlr@h—ramaﬁe i 8va?35rdﬁﬂ)lnﬁ13ﬁh.e redlgus BnpiauaEd in
obtained in Preparation 4 (3.30 nnoles andﬁgl peridine (2.75 muol es)

i n et handfOFs Heapiseivitale foanedixs ﬁkﬁlteérofﬁ thyipld the Hde t &hthei formr @f a
is gvap &g&&?&@d@ﬁg FsS(P@‘;‘Q is triturated in AcOEt. The
I°S T ere%j

preci pitate torne off to yield the title product in the
form of Massl@eai-oberre(RS +Znlz):B6sa0e (S+HD6aitd 396.1 BIdI-gPEct ronet ry

(ES +, nz): 336.1706 (M+H)+ and 336. 1733 (M+tH)+ Step B:
3-(3-[4-((112, 55) - 3- Aza- bi cycl o[ 3. 1. 0] hcx- 3-yl net hyl ) - 1H pyrrol - 2-yl -

Step B:  3-{3-]4-((1R,55)-3-Aza-bicyclo[3.1.0}hex-3-ylmethyl)-1 H-pyrrol-2-yl-
methylenel]-2-0x0-2,3-dihydro-1H-indel-5-ylmethyl}-thiazolidine-2,4-dione
hydrochloride

15 The title product is obtained following the protocol described in Step E of Example 1 by
condensation of the compound obtained in Step B (2.02 mmoles) and 5-(4-chloro-
benzylidene)-thiazolidine-2,4-dione (3.04 mmoles). The product 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

20 product. Mixture of Z / E isomers (97 / 3)

FElemental microanalysis:

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



~met hyl ene] -2-o0xo-2,3-d ihydro-1 Hindol -5-yl net hyl)

-thi azolidine-2,4-dione hydrochloride 15 The title product is

obt ai ned followi ng the protocol described in Step E of Exanple 1 by
“condensation of the conpound obtained in Step B (2.02 mmvl es) and
5- (4-chl oro- benzylidene)-thiazolidine3®:4-dione (3.04 nmmol es). The
product obtained after filtration of the reaction mxture is
purifi edEgampld ilca 3¢4-Mdiphidlin gl ethyl- A-Pirdl- M@d}hﬁa&)ﬁsat-

converted into the hydrochlorlde as described in

Co yield the title [oHgnadieetSuimethh -y indgnipas {xmm/cﬂ’@mde
Mass spe ﬁé Bﬂ?%?&du@gé d'btalﬂé(ﬁ)%f(ﬁﬁ%uﬁé ?% é d&ﬁd%&g}()b%gﬁ%%ég%gg 2 IéBle 1,

El ement a m cr oanal ysi s retica
6.81 7. S&plazt'ngEbhpethtazeludlacb 2%5@’n62y43}84[l 3,14]1581d6126192-?>n59Thé3@rodﬁxan’qwamed

11: 3-(4- h |.-.2- vyl | -5-(2-
118 Al M St o e TRk i PRSI RacTia? sSASOS, Sadieer pagrt /
The titl Me@}g%atls t@n%@ﬁ@érﬂé@%t@%hé H}dr@é’l‘ﬂ&ﬁhet D&1eBEAGR PS‘te‘fﬁ§ &F Eﬁﬁﬁlplb N to

Step E of Exanple 1, replacing the thiazolidine-2,4-dione by
3H-[ 1, 3, ¥ikldihadila puidugt dhisturdbieZ pEdshmgrs bt /al)ned 5 after filtration

of the reaction m X S rjsf [ +gr adi ent
AcCOEt / ﬁ%@d‘!} %@eé%fﬁghmgzg.n%ﬁﬁgw@; %4%5514}5((?%%]?‘ de as

descri begzemgm@v@@crﬁm@(ﬂy@(anpl el to yield the title product. M xture
of Z/ E isoners (97 / 3) Mass speclrwrre4ry (ES +, n12) 424. 1437 (M
+H)¥ and 424.1459 (M+H)'  El efent al i cr dénal Y si s: 1€ICHNS O
Theoreti cal 15 6. 7.7 P, ment % 54. 60 4. 65
Thegretical 73241@(%%?289‘ 54346 9427 15 2 5xpgpyent 8l 7

5, S-Di net hyl - BEMrManI"/pholS#MM- ylowet hys. 01H g9 r ol - Z-34 et hyl ene) -

Example 12: 5,5-Dimethyl-3-[3-(4-morpholin-4-ylmethyl-1 H-pyrrol-2-ylmethylene)-
2-0xo-2,3-dihydré—IH-indol—S‘yImethyi]-thiazolidine-2,4-di0ne
15 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



" 2-0x0- 2, 3-di hydro-1tt-indol -5-yl met hyl ] -t hi azol i di ne- 2, 4-di one 15
hydrochl oride Step A: 5,5-Di nethyl-thiazolidine-2,4-dione 41.4 nmol es
of nethyl 2-brono-2-nethyl-propionate and 4.56 mmol es of thiourea are
“dissolved in n-butanol (90 nm.) and stirred at 110C for 5 hours. The
solvent is evaporated to dryness and-8he residue is taken up in

et hanol (120 in]) and HO (2N, 120 nL) and then 20 heated at refl ux
for 16 houpB: TrEs-Stikagi-3tB-@vapaiiliadd-olvhethPdl LS rhd I -yiiketh$lene)-2-
diluted wt water (12 rﬂ?(and t hen ex?ractsead vvirt?]h AcCEt. The

organi ¢ phase i @ thydrot Hrindol-Srdmethyl thisgligine d-dippe ly drpghloride
magnesi u i X I
bt ai ned s HBaRiEs 5 A REELERNHAP AR PaClcHBEE R SEPT: £ EXERALS.
yi el d t heplacingethe phtadoiidine-23-dibhé ibRgthp dortpoud® odbGinedilin SteppABThe product
5, 5- Di net hyl - 3- [ 3- (4- hol | n-4 yh hyl -1 H | -2-yl hy] -2-
0Xx032, g? %F?%VES @EtFH%ﬂ%%P %f?ﬁlerr:@?ﬁ%ﬁng‘%?ﬁ}xréziﬂ Etg%/fgé?% &ﬂ%ﬁ crrﬂ%ie <§10Cz;neg%adlent
hydr ochl gehye, Lhd & Vel 2R BB QUOGibELIn Step B of
pr ot ocol gdgsgril\%ée@?h t-SeE)H(%dcg)?1 %xegin%l e 1e, rreé& ac<ii ng t%gn P B O
t hi azol i Exavepl2 14e diedhthebifletpheduwo ipiound obOBY &i nedeisiOBt 8p A. The

pr oduct obt ai ned af filtrati er ' I xture is
purifie —%-@ﬁf?—%’ﬁg@é{ﬁgéﬂ&g' Lg’lrfalggéﬁdﬁﬁc@ﬁfgﬁmﬁh is then
convert egrohRhRI g ohyayeehl oride as described in Step E of Exanple 1
to yieldthe title product. Mxture of Z/ E isoners (95 / 5) Mass
spdétronetry (ES +, mz): 467C1754 ' MW HM and 467. 1730 (M+H) +

El enental m crognal ysis, 10 HN.S,C Theoretical % 57.31 5.41

11. 14 637 7.05 %%’Ff’lrsr@nt oP 7356538 5.121751{1.@%&6.304).48 Exanpl e 13:
5- 1 sopr opyl i demgredinledrd 45 moBplol | B24- yI nESSHYI6 36+ pyr 1708 2-yI -

met hyl ene) - 2- 0x0- 2, 3-d i hyd ro-1Hindol - 5-yl net hyl j -t hi azol i di ne- 2, 4-

Example 13: S-Isopropylidene-3-[3-(4-morpholin-4-ylmethyl-1H-pyrrol-2-yl-
methylene)-2-oxo-2,3-dihydro-1H-indol-5-ylmethyl]-thiazolidine-2,4-
15 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
20 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 % 58.30 528 1088 6.23 6.88
25 Experimental %  58.09 519  10.81 6.35 6.58



15 di one hydrochloride The title product is obtained by follow ng the
protocol described in Step E of Exanple 1, replacing the

t hi azol i di ne- 2, 4-di one by 5-isopropylidene-thiazolidine-2,4-dione.
"The product obtained after filtration of the reaction mxture is
purified on silica gel (Si@; gradienB2AcOEt / McOH) and is then
converted into the hydrochloride as described in 20 Step E of

Exanpl e Exampl Bf: qushel-M&hﬁ-@n@pﬁblm-mjxmﬂ@mfl-ﬁyfmﬁz1ymarﬂf7y$er(e§9~9 -dxo-
1) Mass spectronet (ES + %3 479.1739 (M +H + and 479. 174

(M) + B erental Hrichiglrary&iadols pimetiy lotiamlising piictipnohrablosides
10.88 6.23 688 25 Experinental %58.09 5.19 10.81 635 6.58 -32-
Exanpl e 14:

3-[3-(1-8stepwd - 4- nb&mmbxm&hy}-?qﬂJﬁyéthyfu-gydnphthAZﬁmm}%llgnpyﬁrl:lﬂax3
2, 3-di hydro-I Hindgl - 5-yl t hi azol i di ne-2, 4-di one hydrochl ori de
Step 5- Hydr oxymet hyifes hxfﬁ%iﬂmw HoA-PRe 4- yI met hyl - 1H pyrrol - 2-
yl met hyl ?ﬁ'@ehﬂé pﬁ)dﬁ'cméd&ﬁalh&ﬂﬂhro%m% 3165191%{1)%01‘- ?ésl(éliigﬁfp ﬁxgglﬁj%ﬁ t%/ of eRLAbRed by

foll owi ng the protocol described
condensatindansgfios - oy d Selxydnetymyedthyll, delytiyzelmdo] -hdot - ZL.3he mgrmo}:ea) and the

mmol es) and t 0 obtai n ion 6 144

The oo) Eauaf bR RO M Rl ARS8 e adpl o E gty M cthihol

activatign OS%tL&HeﬁM@&@wQ&d mva@orﬂ Wﬁh@se% &er ﬁ)sdix?id@ss 't ﬁlf REiddd igq)utr@i@d
he title produc

silica gel (SiQ2 S%r adi ent AcOEt NEO_?\/K’S ield
M xture of siica ggl (107 wegspsA¢ @Et/ gieghet titnprodyct. VEgus of Z / E
. 35 + and 354. 1802 (M+H)+ Step B:
TR Sbigiol

phol i n- 4- yI met hyI 1H pyrrol 2-yl rret hyI ene) - 2- 0X0-

hydr ochloride The title pr oduct is obtained foll ow ng the pr ot ocol
described in Step E of Exanple 1 by 15 condensation of the conpound

obt ai nedgief gt eR B R ARy dihhaRE 4 NRARNIIH- PG 12 1B lene)-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
15 condensation of the compound obtained in Step A (0.88 mmole) and thiazolidine-2,4-dione
(1.32 mmoles). The product obtained after filtration of the reaction mixture is purified on
silica gel (Si0,; 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 (30 /
70)
20 Mass spectrometry (ES +, m/z): 453.1607 (M+H)" and 453.1585 (M+H)"

Elemental microanalysis:

C H N S cr
Theoretical % 56.49 5.15 11.46 6.56 7.25
Experimental % 56.29 4.96 11.01 6.68 7.23



(1.32 mol es). The product obtained after filtration of the reaction
m xture is purified on silica gel (SiQ2; gradient AcOEt / McOH) and
is then converted into the hydrochloride as described in Step E of
"Exanple | to yield the title product. Mxture of Z/ E isoners (30 /
70) 20 Mass spectronetry (ES +, mlz):-433.1607 (MtH)+ and 453. 1585
(MtH) El emental mcroanalysis: CHN S Cl- Theoretical %56.49 5.15
Zlé)](.. 46I 6. %gaxﬁg%l&53@@31{1-(IZP»Mtﬁ{ph%iﬁ-&-—)aﬁldhﬁ@%y%l@—ﬁﬁp?e;%ﬁi&ﬁe}-2-0x0—2,3-
anpi e : . . TN . .

3-{ 3- [ 1- ( 4- Mor phol ikydye-tHrindpl-3-mimethy b thiazpliglingr hdienedysrochlgside 2 3
di hydr o- 1Fl -i ndol - 5-yl net hyl } -t hi azol i di ne- 2, 4-di one hydrochl ori de
Step A 5-Hydroxynet hyl -3-[ 1- (4-nor phol i n-4-yl net hyl - 1H pyrrol - 2-yl) -

propyl i dtepeds 1, S-Hiidrygymeihytd{1d4-anephoRnsieyluidthyi- 1 -pyrrol-2-yl)- g
5- hydr oxynet hyl - 1, 3-di_hydr.o-indo] - 2- one. (0.22 nmol e), the conpoun
obt ai ned in PrepBfdW lgﬁng'l(’%rﬂwqrﬁﬁﬁii%l)z‘a%l ammoni um acetate (0. 44

nmolse) | 5 . hs1hea t: 0,9 oM V,
act isvat i %ne?lgﬁgﬁq%{oarh.(yﬂxl'dk?ey}ngyo%ggaﬁ (thgi 1rr]1e§0§$ {#ﬂﬁ@.g%\r;gg%@é?i %ﬁ %Ofm l%oﬁlgd
r eact i onobthntd ne Ptapaditipn &s@.44smmolé)fand dinomorsinhi axatatpe(0.44SinGRyle)gin adbw@arol

AcCEt / . to.yield the title product. M xtu of / i sQnmer s

(551 8 o inbSuL & Porarpgeper S vadggdot biat 1y produtfianed afier
368. 197 Ocvtadbhdtitin Hfeie Beaction mixture to dryness is purified on silica gel (SiO,; gradient
3-(3-[1-(4-Morpholin-4-yl meth I-Itt-pyrrol-zlzyl - propyl i denel - 2- oxo- 2
, 3- di hydeQELHMeRbito 5igld thsttiilgi produst. Mbiturdiohé- 2, isomewsi®2 h§dr ochl ori de

The titl i [ ) i he ribed in
stap £ o nprenitp{ R AN QR R TR ned i n'"step
A (0.96 nmol e) and thiazolidine-2,4-dione 15 (1.44 mmoles). The
product obtained after filtration of the reaction mxture is purified

on sil i cifeel B 5 B3-gh-ehMarphaliveryimethadfi-grroRer))-pormdidendl-2-axer2,3-
tt1 o product . M xTaYAREFAGRIEES s Tuch B fifoulha Rl iohe't kbbb e

The title product is obtained following 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-morphelin-4-ylmethyl-
1H-pyrrol-2-ylmethylene)-1,3-dihydre-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)



1.5) Mass speetrornetry (ES +, mlz): 467.1762 (MtH) and 467.1782
(MtH) 20 Exanpl e 16:

5-(4-1ydroxy-2-oxo-thiazolidin-3-yl nethyl)-3-(4-norpholin-4-yl net hyl -
I tt-pyrrol-2-yl nethyl ene)-1, 3-di hydro-indol -2-one To a sol ution of

t he conpound obtained in Exanple 1 (1-3%-mmoles) in a mxture of
MeOH/ di oxane (42 m / 55 m) there is added NaBH4 (2.75 mmol es) at
0C. The nrBElpeomomairX(ES €, inf)S4411 1608 (M-+Ffrahens1 tenpanatyre for 5

hours. The reaction mxture is evaporated to 25 dryness and taken up
i n wat er £lepmniglynigieanglesishen extracted with AcOEt (4 x 40 m). The
organi ¢ phases are conbi ned. Fhe organi cjphas§ is dried over sodium
sul phate, filtered and evaporated to dryness. The residue is
purified on silTheardgiehl LSi O39.9§r adisent DCKE/ We®l 1) to yield the
title product. Mxture of Z_/ E isaoners (94.5 /[ 5.5) -34-

MasSspect r onet V.e”’(@gml%m29-3644@5%08] 93 and” 441. 1621 (MHH)

El enental mcroanalysis: CHN S Theoretical %59.98 5.49 12.72 7.28
5 Experinental %59.86 5.58 12.56 6.93 Exanple 17:

3-[3-(1- Met hyl - 5- nor phol i n- 4yl met hyl - 1H- pyrrol - 2-yl et hyl ene) - 2- oxo-

2, 300 YR Gl T 19915 P XATRI Y b B R S A RS R S .

5- Hydr oxynet hyl - _3-i,é:dmfmtrﬁﬁﬂ@élmﬂgm&hﬁnxilﬂaﬁ&kahé-éltmhé By ddochloride
met hyl ene) - 1, 3-di hydro-1 ndol -2-one 10 The title product 1s 0Obtailned

followi ng the protocol described in Step D of Exanple 1 by
condensaé{'

and the =& %:gLng-g%&[# ﬁﬁ%‘%ﬁ%b‘%@‘%ﬂ'&‘g’"Ie“ggﬁ'lé"‘?rﬂgﬁ%g@l- -%%?—5?@

presence of pi periglefi§ldne)-213 Uro-aidol2lddex for 4 hours. The product
obt ai ned _after evaporatiaon of the reaction m xture to dryness is

purllf i edTemiiEs predacyis oftanebioligiars gietpraosk dyscveedHp $tep i ef Bxemgle 1 by
tithe pragUetsationS oM ﬂﬁifd?o&fme%m}ll-1%—hﬁ9gﬁ>tﬁldglg2?-o{le 7%]).84 mmoles) and the
compound obtained in Preparation 6 (2.02 mmoles) in the presence 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)-2-0x0-2,3-
dihydro-1H-indel-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 spectronetry, (ES +, nmliz): 354.1860 (MtH) r and 376. 1577 (M+ll) +
Step B: 3-13-(1-Methyl-5-norpholin-4-ylmethyl -

pyrrol - 2-yl met hyl ene) - 2- oxo- 2, 3-

“di hydro-1 Hi ndol - 5-yl net hyl ] - t hi azol i di ne- 2, 4-di one hydrochl oride The
title product is obtained followi ng thé> protocol described in Step E
of Exanple 1 by 20 condensation of the conmpound obtained in Step A
(1. 63 MmBke@pledse t@[&@M@mehamyldieem-lH%yﬁ&mnﬂhesay}eﬁrd)a PooplBct
obtained after treatnent is purified on silica. g %-r:l ;. gradi ent
DCM / MeOH) and is é%ﬁr%ﬂv@fi@b&ﬁrﬁ@@yurréfa«"rya#w&tﬂ ione hydrogderideed
in Step E of Exanple 1 to yield the title product. Mxture of Z/ E
isoners (30 / 70) /C ass spectronetry (ES +, mz): 453.1600 (MtH)'
and 453. StepA( lVH?HHydr&ﬁm&kﬁh@{@-iﬂh‘rphelin-4-yimethyl—1H—pyrrol-z-ylmethylene)—
3-[ 3-(5- Mor phol |1n I n'eth | - 1H pyrrol - 2-yl net hyl ene) 2- oxo- 2, 3

di hydro-1 Hi ndol %diﬁl f’ﬂ9 9k %Hp‘gzol i di ne- 2, 4-di one hydrochl ori de
Sten A “@hé"ﬁf:ié %{ﬁ%{ ﬁ%btén&ﬁfm? kﬂenprﬂitdébfr@ésgﬁbedlm Ste%)lD of Example 1 by

H-pyrrol - 2-yl met hyl ene) - di hydr o-indol - 2- one tle product
i s obt ai eedefiatibowiofig St-IMeir@r}me(bh:}d’rl Hdeydidsmdol- Erose e;ﬁl B3 ofmrglgsypl andl the
by condensat i rox r,0- i ndol

mmol es) SHEPTHE © bgad‘?ﬁ?o‘&ry}% bﬂnn éll?%mﬁ?og%ségdﬁ o‘H“eSanelO%%‘PFﬁ‘r‘&P%E) ethgpol

the presgnegu@ffos Fh%ﬁifsdITH@pk d@falf@ﬂﬁined a4 filtefcl WEF hAd wAshAUyEh etHAgol. The
precipitate fornmed is filtere and washed with ethanol. The

pr oduct prigdu¢inetiained dy deed iim voeaeudp visldithe Hile soduct.| Migwsdefc?./ E isomers
ure gggg%é F isomers 10 (99.8/0.2) Step B:
- ( S- Nor 'o i n-4-yl net hyl - 1H pyrr ol
2 ylnethylene) 2- 0X0- 2, 3-di hydr o-

1H i ndol - 5-yl net héjl t hi azol i di ne- 2, 4-di one hédr ochloride The title
product Stepddit aid S'MQPBW%“HH@%%Y&I%BY”@& oimstylens)-3raxng-33-dihydro-

Example 1 by copl ch_ Bh&ﬂ)&h £P A (1.21

nmmol es) and thi azol I d&l egﬂ)g 2%32&@9%? %g g ? X n)ﬂ?e pr oduct

obt ai nedThd tide prodeat rseaﬂitamsd el fovfing theoprogicbl dachbd:d (rSBﬁﬁ E of &dhmple 1 by

DCM/ M and is.then converted intg the h es

T Step BIFIERL A IE DGR B endt Siebi s (ot HETeS prd Rl g2 4-dene

i sq@er s (19292 éﬂol&).@he product obtained after treatment is purified on silica gel (Si0,; 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-oxo-
oxazolidin-3-ylmethyl)-1,3-dihydre-indeol-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 anhydrous 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



‘Elemental microanalysis: C 11 NS C- 20 Theoretical % 55.63 4.88
11.80 6.75 7.46 Experinental %55.05 4.81 11.93 6.65 7.65 Exanpl e

19: 3-(4-Morpholin-4-ylnmethyl-1H pyrrol -2-yl net hyl ene) - 5- ( 2- oxo-
"oxazol i din-3-yl nmethyl)-1, 3-di hydro-indol - 2-one hydrochloride Step A
3-(4-Nitro-benzyl)-oxazolidinn-2-one 23670 a suspension of Nall (60 %
as a dispersion in oil, 0.34 nol) in anhydrous TI1F (60 m) at 0C

t here i shaddadohdioams 18&on@n§eqwmlgﬂoqa‘en@fmol3s Ghdly r £AExUR FITHPY DMF
under an inert atnosphere. The reaction mxture is brought to

ambi ent  {lénpbe2a? mlblsmsie@ drapvése 4t Conde r@@tiom puixtureNisgbenustirend @fernight at

(107 1) ( Ba0ehf Yeblrhdied aPAT aFluidh %, BB cchlhe” Ly Thefl alimndn fien

stirred oweessloght20aiml andiedtl LeNROr ail Use walkhe The! diksp@i3idns obtlaﬁi%d is then
cooled to OC. There are then added, in succession, 20 nl of MedI
and 520 nForsentigied and then BRHER map oW0om &F meteri dhe elitonde ben exteaciad with

and t hen 0
SRR L s A T AL L 0 LR
Obt ai nedwawr wad heth sahitrited wadeius Na’l wolutios,at driad edexawdﬁﬂm sulNa£Ek and is then

sol ution drj ed over. sodi um sul phat d is t filt red The
filtrat eﬂ.’iﬂ?g git?t%Bh@gﬁ rlatc@lace&ﬁate §B‘F §@1$§?YH9§6 1?§ ferqd ‘éﬁfﬂe‘d’aShed

of f, was{igad eth Tehleiaﬁm l[heﬁtd?ﬁﬂ zﬁrﬂgcﬁoht%r}flgﬂ'tﬁ'éjtlﬂlé‘ MARAGHO whRhYik %Eéii al%tly in

title pr oduct, Is used directly’in lénexf Step. Step B:

3- (14- Am ﬂn@-nbétr&typ) oxazol i di n-2-one A sol ut| on of the conmpound

obtained in Step A (0.244 not) and SnCl122H20 (1.0 not) in ethanol

(300 M) is stirred at reflux for 20 m nutes. The solution is brought

to 0C angtepasies- (@Ahﬁhb-fb@ni}il) Bkbzanaﬁl-z-oiaa wi th aqueous sodium

hydr oxi de sol ution; 500 of DCM are 15 added and the emul si on

obt ai nedAi sshytiontadrthel cwewr@wbtmaed ThetepiA (0.2¢4 nidd) alen@k2Haot@d mpt) Hn

([))Stwai( ﬁ eéetﬁ% Od}\gis(ig url )qg striifa Irgﬂlthf%r 55 rr?iglgteg.oﬂg ﬁl%onlhgrougl%a} OQC made
alkaline at pH = 10 - 12 with aqueous sodium hydroxide solution; 500 ml of DCM are

15 added and the emulsion obtained is filtered over Celite. The filtrate is then extracted with
DCM (2 x 300 ml); the organic phases are combined. The organic phase obtained is washed
with water and with saturated aqueous NaCl solution, dried over sodium sulphate and then
filtered. The filtrate obtained is evaporated to dryness to yield the title product, which is
used directly in the next Step.

20 Step C: 3-Methylsulphanyl-5-(2-oxo0-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one
To a solution of the compound obtained in Step B (0.113 mol) in a mixture of CH;CN
(200 ml) and THF (200 ml) at -60°C there is added, dropwise, ethyl (methylsulphanyl)-
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



with water and with saturated aqueous NaC solution, dried over

sodi um sul phate and then filtered. The filtrate obtained is
evaporated to dryness to yield the title product, which is used
‘directly in the next Step. 20 Step C

3- Met hyl sul phanyl - 5- ( 2- oxo- oxazol i di n=37yl met hyl ) - 1, 3- di hydr o-i ndol -
-one To a solution of the conmpound obtained in Step B (0. 113 not)

in a m xXand EV@BraﬁétB@\Hryﬁé’QoTﬁé proanet dtb‘tlﬁné@@@rdﬁjstaﬂﬁsed% tah@b@ureSof ethyl

added, dropmnse ethyI (meth Isulphan - acetate (0,136 nol) under a
ni t r ogenctheivpe el el he el 0{’@1@6’11’%@ terefdofh grpsBecvepwilse apg dripgén vacuo

"G0c ana" ek Gistaffle (R St ST ih ATRESESEET, Ot ami ne

(0. 152 not) is added dropwi se. The reaction mxture is brought to
0C and then dggeous 3M HC| _solution (580 m) is added dropw se.

After stenlipd{50xeoeohdingt-yipashdin - dibydregndad-2-enfe or gani c
phases ags E&Rﬁr@fttﬁg cbﬁtgxawebeﬁ@dttﬁ%& t@qngg%t@ﬁ%etpﬁéa& 350 ml) there is

extracte organi c s ar nbi ned e or gani c
phase oba@ededowéermm (w mhl)mdﬂler reacmbrt hm'ntm\a: tih B@redadvaraighd at ambient

aqueous ol uti,an hase i s d ove

Ul phat e TGP TS Fieh it s A It 60 H S, Srlepd Bhdaof water are
obt ai nedadded! ek yo'ttdattohh&ﬁt 1FQ8A S EhX Ttlﬁhrnereé}%'sﬁﬂf@&’d froft étﬁatno/t tcﬁ&llaﬁmab title
The crystals obtained are filtered of washed with ether and dried

|n vacuapﬂdvd4oc to yield the title product, which is used directly
t Ste

he
15 0(0 S P A n=—§8§/$ne?1(12 133-3199§)§d}\41+y@r 0o-indol-2-one 5 To a

solutlon of the conpound obtained in Step Cin glacial acetic acid
(320 rnl there i s added powdered zinc . The reaction m xture

is stirr r - %Mfaphahwe)ﬂtneth&é#épatwa sdgmtméelwf}éw(zf@xore?a@elldln-
The filtrat t dded.
Thg sB|.3afng§d§?ﬂ&$ﬂ%§2f§ ﬁ%@Pglﬁ q@%éﬁpﬁﬂ%Pgéﬁﬁ?%?gegrsroﬁte?hanol

t o yi el dAtdoedutiont dfethe pomgoatd obtAindh s Sepdl {( T Detmyle§)Ehetconplanhd obtained in
233. 0905_( M+

3- (4- l\/brBWB?HZ%OIH%(&ﬁétrﬁﬁol‘fﬁ—@‘b‘w‘rpﬂldl??ﬂ?T%t‘ﬁ%?P@ﬁ)e‘)n-%@(}éﬂcBQom&é*z%}rfed*i at
n- 3-yl Ry Iy 3 hdudiRY Qs AnGiticrd 1QRFerIA RENLAIUHE 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).

Elemental microanalysis:

cC H N cr
Theoretical % 5939 566 1259 797
25 Experimental % 60.02 556 1279 8.10



A solution of the conpound obtained in Step D (18.8 nmoles), the
conmpound obtained in Preparation 1 (20.7 mmol es) and pi peridi ne

(13.2 moles) in EtOH (100 nL) is stirred at 15 reflux for 3 hours
"and then at anbient tenperature for 12 hours. The yellow solid
obtained is filtered with water and etB&nol. The product obtained is
di ssolved in the hot state in 300 mM of a mxture of DCM/ MCOH
(1/1). TheampleuR0:08-(BMbFSHdiHt-4-50nafpi- At pyreSIPEY Bh éthflend)Pst (2 Ox#Hox@olid-
HCl sol ution (1. ZSI\Q( in el?‘kkltgnol-tyargtﬁgdded?}t The §77el I O\S/Iv so)lji é formed is

filteredn-diyimethybr ,Wihwgﬁpd%nwhfﬁmh@rm ether and dried at
27 & sorende pBhay i BoahatliGt bl B debi s SRR o b

and 409. dBR6nsalibrpf5-(Eoromrhailidii-sydasthahlysi s dikgdid-NdEl-2-orb el etrmelad) abd

59.39 5.66 12.59 7.97. 25 Experinental % 60.02 5.56 12.79 8. 10, - 38-
Exafpl e -compoun O%tained in Pr%paration 7 (1.650 mmoles) in the presence of pipeg ine in

3- (5- Mor ' - r ks 2- t B (.2 AXO= i d-
> 5 g b RSO BN U AMIROKLFE) 5, MR b
product isspusifiedibyethshalhranitngraphe oprsdicaqel ($i0scgiabhiedt chlcStmp/ BcOEL). The

Exanmple 19 .b ondensat i on ,of . . .

5 ( 20 oxoPTBYUS ST I3 CORYRICHY M- the Bydorkaride phdtseribecbieSten Fso s 19
and 5 tt!%%/iél@Wﬁ’t!ﬂﬂp@Qﬁé.i Oeetutd b AP &oAHt0P8 5 (11765 mol es) in the
presence of piperidine in ethanol at reflux. After evaporation of the
r edét i onMascpgeisomerritEness/z)1H9. 1883 i(MudDobrdf 0 892 i)Y i fi ed by

flash ch t ography-oh silica gel (SiQ2; gradient c-Hexane / AcCEt).
The prod%&agt%fﬁzi 2%%8?5 converted into the hydrochl oride as

descr i beBlehRnl efcrbamilydixanpl e 19 to yield the title product.

M xture of Z/ E isoners (98.3/ 1.7) to Mars spectpnetry (ES +,

mz): 409.1881 (MrH)+ and 4091894 (M+HY®  Mfhing point: 195 C
Elemental mcrogpaleysibs; C© 5oNoFsss 1259 797

15 Experimental % 60.03 539 1265 &814

Example 21:  3-(3-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-(2-0xo-
oxazolidin-3-ylmethyl)-1,3-dihydroe-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

FElemental microanalysis:

C H N
Theoretical % 64.69 592 1372
Experimental %  64.37 5.73 13.73



Theoretical %59.39 5.66 12.59 7.97 15 Experinental % 60.03 5. 39
12. 65 8. 14 Exanpl e 21:

3-(3- Mor phol i n-4-yl met hyl - 1H pyrrol - 2-yl net hyl ene) - 5- ( 2- oxo-
“oxazolidin-3-ylnethyl)-1, 3-di hydro-indol --2-one The title product is
obt ai ned followi ng the protocol describ2d in Step E of Exanple 19 by
condensati on of
5- (2- oxo-oxazol i di n-3-yl net hyl ) -1, 3-di hydro-indol - 2-one (1.4 nmol es)
and 20 the conpound obtained in Preparation 8 (1.7 mnoles) in the

pr esenceEzsampledd:i di ne3-lkr(4-Merpholingdrylmethylx H-pyera2adire thybigenglrfe(2-
ft ti to d i.S. ifi f .
afer_evaporat on Lo Geunggl eV LAYl Rl BT AREH e

product . ANhixture f dfe Gnipdunt ©btaies 16 Fepardidn MBZ2 ﬁmﬁ)liés),om-byo-()ﬁﬁoﬁdin-
mz): 409.185 H + and 409, 1867 (M 1-11)+ 25 lteltini, Poin .-
105 ¢ &1 SHEREar i L paraloes - Ml spd SOk Bohsogs) Waéthanol
Experi ment : = C FE e N0
T ) e
yl met hyl yndlis Bacghi suyphnded mdwhteRarpinieateddigaiatfboi( denutds atilt0C enddfr ntihwwaves.
conpound

bt ai i P ti 2 .22 | . .
0 (s ool B iein®a 5 GG b Susberle iR R heasedppain for g minutes at
ol es) a@chﬁﬁ@ﬁ%&&)ﬁﬁemﬂl@?}@u& 8btaRa! is LohFetRalRS M Udrochloride as

m crowaves at 110C for 45 mnutes. The precipitate forned is filtered
of f  andddseribasdn Sespenbsampls 1de eicldihg thisaredicaddixtire of Z1¢ ispmens€89.5 /
at1610C(9§fer m crowaves. The solid obtained is filtered off,
suspended”™ n et hanol and heated again for 10 m nutes at 110C under

as described in Step E of Exanple 19 to yield the title product.
M xt ure Mﬁl@gﬂg&ﬁ%’zﬁrs (99.5 / 10 0.5)

Elemental microanalysis:

C H N cr
15 Theoretical % 60.19 5.93 1221 772
Experimental %  59.88 5.73 11.82  8.00

Example 23: 3-(5-Diethylaminomethyl-1H-pyrrol-2-ylmethylene)-5-(2-oxo-
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
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



Mass spectronetry, (ES +, mlz): 423.2012 (MtH)' and 423. 2056 (M+ll)+
Melting point: 212C El enental mcroanalysis: CH N OF 15 Theoreti cal
% 60.19 5.93 12.21 7.72 Experinmental %59.88 5.73 11.82 8.00 Exanpl e
23: 3-(5-1)i et hyl am nonet hyl - 1H pyrrol - 2-yl net hyl ene) - 5- ( 2- oxo-

oxazol i di n-3-yl met hyl ) -1, 3-di hydr o-i ndéf-2-one hydrochl ori de The
title product is obtained follow ng the protocol described in Step E
of ExanplEénidrdiwmiciddnglpsislensat i on of

5- (2- oxo-oxazol i di n-3-yl met hyl ) -1, 3-di hydro-i ndol - 2-one (1.72 nmol es)
and the conpound obtained in frepafatioff 9 (186 moles) in the
presence of pim@&%ﬂ%gﬁl%p ethanol, 3t ref hyx. ¢Fhe product obtained
after filtration of the reaction mxture Is purified by flash

chr omat ogr aphy Expersndnid&s gel61(48i O8;3/gr ads.ént 84688 % DCMto DCM / M OH
9/1). The product obtained is converted into the hydrochl oride as
described in Step E of Exanple 19 25 to yield the title product.

M xtsure ghadple F:i S 45?/1@0 LIPS kol {1 tBy e d) Zdxo-

393. 1933m%‘éﬁ}%ganda%§®1“é§%(( i *@“*%. N plgl?ﬁ?: 03%8’% Rifyledd)-Zéxo

El enent al mi cr oanal ¥8idihydr-o-t M-idol-SFnlmoetbyl]-Sadzadbi6yicl33. BO[RéxAi-D@-dione

8.23 Experinental % 1.4ﬁ 6, 31 13.37 8.33 5 Exanple 24:

(1R 5S) - 3- [ 3- ( 4- Nor BYHiochlogide; het hyl - 1H pyrrol - 2-yI met hyl ene) - 2- oxn-

2, 3-di hydr o- 1H i ndol - 5-yl net hyl j - 3-aza- bi cycl o[ 3. 1. 0] hexane- 2, 4- di one

hydrochl ori de Step A . ) o

3- Met hyl §I.ﬁ2p$1‘a3r9_4€thy'@RMB#&L-@@ON?dE%dMVM&MI%&RMmmM e To a

2%t oa18h RS RERFRbALbh ik 36488 Bl h HEVPERIIH % o HAEen
10 atmosphere, at -78°C, there is added, dropwise, tBuOCI (84.64 mmoles) dissolved in 20 ml

of DCM and then, after 10 minutes, ethyl (methylsulphanyl)acetate (84.64 mmoles)
dissolved in 20 ml of DCM is added dropwise to the reaction mixture. After stirring for one
hour at -78°C, triethylamine (0.152 mol) is added dropwise. The reaction mixture is stirred
at ambient temperature for one hour. Water is added and the phases are then separated. The
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-Oxo-2,3-dihydro-1H-indole-5-carbonitrile
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: S-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 HCI. The reaction mixture is stirred for 3 days under 10 bars of



10 at nosphere, at -78C, there is added, dropw se, tBuOC (84.64

mmol es) dissolved in 20 nil of DCM and then, after 10 m nutes, ethyl
(et hyl sul phanyl )acetate (84.64 mmoles) dissolved in 20 mM of DCMis
"added dropwi se to the reaction m xture. After stirring for one hour

at -78C, triethylam ne (0.152 nol) is-dllded dropwi se. The reaction

m xture is stirred at anbient tenperature for one hour. Water is

added andydrbger? MarEe Filtiteort HRR CeBRAIRS BRratel RevaBor@icd a0 idey REARLyiLRI the title
washed with water and then with saturated agueous NaCl ‘sol ution. The

or gani c piedyet ip hegiora@f @wenteqwaidgmveudipliarsed dirgdtly an & nertireestégior at ed
to dryness. The residue 1is taken up in ethyl ether and aq. 2M HC
solution is added. After stirring overnight, the vyellow precipitate
is filtesagh Bf f ARISSHI-€T-Ox0-2/3QNM0y dro- MH-hdb I gnidthylP 3Rz Bisfclo[3f1.030
is used directly in the next reaction. 20 Step B:

2- Qx0- 2, 3- di hydr Bexpmei2udtdianes_ carbonitrile To a suspensi on of Raney

ni ckel i : 1S e i i

A (50 iy $30bidr 88 o Jorh BRI, M350 It CONBPARTCD ohd 2B bllycistEPo)-
stirred hé¢xaaedlidedione (Znpamadles)en aodticl acih@Oshbris hewgedatreflinakortigshours. The
conpl etely di sappeared. The reaction m xture | then filtered ove
ot or - oyt ATRCTHER phial Brar e g s SOl fopmaiids (hgreg i & Sield fhe

product,, tit1@prodibiChich i48RM EHE@F I e nBxiiB&dEXt reaction. Step C
5- Ami nomet hyl -1, 3-di hydro-i ndol-2-one A solution of the conpound

obt ai nedMass_SteetioBetBEESONED) 25 TONBOMAIBHO0 M) is added to 6 nl of
concentrated HCl. The reaction mxture is stirred for 3 days under 10
bars of -41- hydrogen. After filtration over Celitc, the filtrate is
evapor at 8&pti: dIRISS)SI [N (VB rPhbhif-4y Tt eBhyIPIRYY B0l 20y Ihiteh 18 N N6 xA2,3-
whi te powder, ichis used directly in the next reaction. Step D

(1R, 5S) - 3- ( 2- Ox8ihydeo-dHhipdpbStylmethydl-3-8z3-bieyelobd: I Pligxaner2di-dipne of 3. 1.
0] - hexane- 2, 4- i h @hsolution of the compound obtained in Step C
(15 mmol es) and -oxa-BlcycIo[B.l.O]- hexane- 2, 4-di one (22.5 mol es)

i n acet i Thadild ptd@cnis)obitgindiefulledigy thegfrbtoxolf duscridhialis EfExafipd U9 &y
i's brought to anbi ent tenperature_agg_the saolid fornmed is filtered

off to y?cg}danstaﬁgn of the compound obtained in Step D (1.54 mmoles) and the compound
15 obtained in Preparation 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:

¢ H N cr
Theoretical % 6147 537 11.95 756
Experimental % 61.01  5.50 1203  7.21



title product, which is used directly in the next reaction. Mass
spectrometry (ES +, in/z): 257.0913 (MtH)+ 10 Step E:

(1R, 55)-3-[3-(4-1orpholin-4 ylmethyl-I|H pyrrol

‘2-yl met hyl ene) - 2- oxa- 2, 3- di hydro-1If-indol -5-yl net hyl ] - 3-aza- bi cycl o
[ 3. 1. 0] hexane- 2, 4-di one hydrochl ori de4fhe title product is obtained
foll ow ng the protocol described in Step E of Exanple 19 by

condensa@jx@m% 25 h%—@muﬂﬁlﬁmlﬁbﬁﬂfblhﬁ4—§1@@thﬂ m-éﬁranplyﬁﬁéthmae}be

conpound 15 obt ai ned in Pre n;l)ar ation mol es) presence
of piperidine in et@¥groxggo @flﬁ:&lmerhﬂ)ﬂ&éﬁwﬂrm«mtﬁe@e&m@ﬂchlende

filtration of the reaction mxture is converted into the
hydr ochl oride as described in Step E of Exanple 19 to yield the title

product . SkpxAur e 3{3, iHlmeﬁxyll-&fblipyﬁol-g%lﬁefhyle&) SMNassxosp@gélidingy-ry (ES
+, rn/z): 433. 1857 ( I—?+ and 433.1861 (MrH)+ 20 El enent al
m croanal ysis: CMimRthol-1ibydroriadpl-3e08¢. 47 5 37 11.95 7.56

S e sy i 15,50, 02108 L 8, SRR 1 o 5.5
(2- oxo- odamahyleli pBerylerdtarphlilellyds- (dllﬁ)ﬂdnmlashdmd pﬂaeadmel‘@dnnmtﬂs))m deéhanol
Step A

3- (3, 5 DTy s Beats) b E10105. G 2d Bigprenle 5lidh festsdoie ool guashed with

yl met hyl pthdndd; eHth Y@ -ahd dedn- \Qﬂpaﬁa&l @n@ akisd irPch% to yield the t1tle product
5- (2- oxo- oxazol i di n-3-yl neth %ﬁa&l |hydr0|no- -one (4.3 mmol es),

3, 5- di mMasyspdcbomgtry OF 2 -2méar U@NM#}@ 17 mmol es) and pi peri di ne
(3 moles) in ethanol (30 m) is heated at reflux for 24 hours. The
solid formed is filtered off washed with ethanol, with water and

t her wit __@t__:an51(3,&iﬂlxﬁféthj?m-ln’fbr]!)ﬁ6liﬂ-4t}qrx})étlﬁl}QH—B?:‘M-QL)QHQHQQM-S (Yoss-
spectronetry, (ES +, mz): 338. 1485 (M+H)" Ste
3-(3,5-Di met hyl @ azl?bﬁghéwﬂmemyyrh@dmdmmé?lr}-@ne EY‘}N?élﬂh‘}ﬂeene) 5- ( 2-
0x0- To a solution of the compound obtained in Step A (1.3 mmoles) in acetic acid (20 ml) there
are added at 0°C morpholine (1.43 mmoles) and formaldehyde (37 % aq., 1.3 mmoles). The
reaction mixture is stirred overnight at ambient temperature. The mixture is evaporated to
15 dryness and the residue is purified 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 to yield the title product. Mixture of Z / E isomers (99.5 /0. 5)
Elemental microanalysis:
20 C H N cr
Theoretical % 60.95 6.18 11.85 7.50

Experimental % 60.13 588  11.81 7.70

Example 26: 3-[3,5-Dimethyl-4-(4-methyl-piperazin-1-ylmethyl)-1 H-pyrrol-2-yl-
methylene]-5-(2-o0xe-oxazolidin-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.



oxazol i, din-3-yl met hyl)-1, 3-di hydro-indol - 2-one hydrochloride To a
solution of the conmpound obtained in Step A (1.3 mmoles) in acetic
acid (20 m) there are added at OC norpholine (1.43 nmoles) and
“formal dehyde (37 % aqg., 1.3 moles). The reaction mxture is stirred
overni ght at anbient tenperature. The-fdxture is evaporated to 15
dryness and the residue is purified on silica gel (S Q2; gradient
100% DCVAfter Béilftbase WR&Httdh] the Phelupr obtdied dbtdhnetd mite oy aydechlbAl® as
t he hydrochlorlde as_described in Step E_ of Exanple 19 to yield the
title préseebed imSenk ef Brample 1R tp yighbihs titlggraluct. @ isymgmcs

spectro 5 + and 435.2035 (MtH) +

P eren apispebomin {ESZJ’Z‘WA% R M, T a0 00 05 6 18 11. 85
7.50 Ex@@gﬁgg@@§1zywsad&&nﬁxﬁﬁmﬁl 81 7.70 Exanpl e 26:

3- 13, 5-Di net hyl - 4- (4- et hyl - pi perazi n-1-yl met hyl ) - 1H pyrrol 2-yl -
met hyl enej - 5- (2- oxo- oxazol i di n-3-yl net hyl ) - 1, 3-di hydr o-i ndol - 2- one
25 di hydrochloride To a solution of the conpound obtained in Step A
of Exanple 25 (1.18 mmoles) in acetic acid (20 m) there are added

at_ocC l-lﬁfeax’;}nle:rﬁh pﬁetzai—immeﬂﬂy; ygpzmuas;-yanekhybwqum,«mglmemﬁe%p&(z«
.18 mol es e react| irred o
tenperature. -43- %F’f‘gﬁazglé‘?‘ﬂ %&lg’ée%@@ rlgzt’cflfhé’ 'f'?fg)"g"gma‘{%gfqgf‘ﬁgd is

converted into the hydrochl oride as described in Step E of Exanple
19 to yield the title product. Z isonmer. Mass spectronetry (ES +,

m z): 4480 azplutiopedthe cmpqundgwéalmd In2eIc A dleBxmlsiZdi (ifp rsmEi@a}rm goetic
27: 0

3- (3, 5- BACAIDARER e e o G rRipRAInT HL prmgiesy apf fariAcBndy 92 59-
0X0- oxazphg @hﬂolas)ymetdayﬁan thidufb B ydired bmi@ﬂgheamlmdmp&hma d!EfteTQc@-

sol ution of the conpound obtained in Step A _of Exa
moPes) base gxigagtion, e pgpdugpobipined Wﬁﬁﬁi@naﬁd&@&el %& @cgratb?rﬂewpaﬁ MM to

(1.48 MmpL&s) ModuT 9&%@%"&&%&@&9 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 cr
Theoretical % 63.75 6.63 11.90 7.53
Experimental %  63.79 636  11.87 7.82

Example 28: 3-(4-Morphelin-4-yImethyl-1H-pyrrol-2-ylmethylene)-5-(2-oxo-
thiazolidin-3-ylmethyl)-1,3-dihydro-indel-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.



1.48 nmmol es). The reaction mxture is stirred overni ght at anbient
tenperature. After acid 10 base extraction, the product obtained is
purified on silica gel (Si02; gradient 100 % DCMto DCM/ MO 1l 9/1)
“and then converted into the hydrochloride as described in Step E of
Exanple 19 to yield the title product-4#xture of Z/ E isomers (98.5
/1.5) Mass spectronetry (ES +, tn/z): 435. 2367 (MtH) ' and 435. 2382
(MtH) " Slepmmnt A-(AMUTrBROBM-USIIet 1@1 Nom 5 o‘%ﬁhﬁt&a&%lxdm—
6. 63 11. .53 (Experr?mant aISy%G 36 1 ﬂ"?ng%oExqgnp | e :

3- (4- Mor phol i n- A-yinpethyipl.3- Mxyﬂm—md@zyﬁnﬁelnm@m)’xdg ( 2- oxo0-

t hi I I 2

Step A S BRI ottt RYONA e MG RN Sk Bl I amB Rk by
tit | e praﬂﬂemsansmiﬁﬂne Nein@sind robfieas i Step A af. SEX@ﬁ’IE)ﬂ@) k9d thepdoagiongd
t he oxazolidin-2- one by thiazolidin-2-one in Step A, _-44- Step B:

3- (- Mor pHainesh 1o Pyapsgting | L G gymeley)-1n-the msweecrfeelp@mze W@ﬂlﬁmﬂlﬁmw
in 3- yI n?ﬁ@g{)ohuét @béﬁlfl&?/ ?ﬁé} ﬁlﬂg@% i 6f f?faere&)ﬁﬁﬁ &lttﬂé Esd@u?ﬁé% dd Sili Ea %?l (8104

product tal ne owi ng t he protocol descri I'n Step
Exanpl e g@dﬂayt lQﬁb%dé@Matd lo@Mbf Mebigl Qﬂbrpmhmdhﬁbtmivﬂﬂdi ino &eégdfbcb]brﬂé as

nr nol es |ned i,n parati o 1.7 es

in the .)oﬁieégfé ?teﬁpfg@?dﬁdﬁaﬁ@?% 4P BB TP tnl’fl%eégrﬁr e b mers
obt ai nedggf/tlzr filtration of the reaction mxture is purified on
silica gel ®2; gradient 100 %DCMto DCM/ Med | 9/1) and is then
convert eMaﬁmcymetmyéﬁS)tm@)l@é 1683 (Medbr abdR5. Ot @pHD of Exanpl e

19 to y| thet| J@gcproduct M xture of Z/ E isonmers (99/1) 10
Mass spec@&o%gt—%'% S, mz): 425.1633 (MtH)' and 425. 1679 (MH

Mel ti ng pRhRhial Addbakeigent al m croanal ysi s:

C H N S Ccr
Theoretical % 57.32 5.47 1215 6.96 7.69
15 Experimental % 56.55 530 11.80 6.74 8.13

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): 422.2183 (M+H)" and 422.2198 (M+H)"

Elemental microanalysis:

C H N cr
Theoretical % 55.87 591 14.17 14.34
Experimental % 56.15 5.65 1430 14.22



CHNSOCO Theoretical %57.32 5.47 12.15 696 7.69 is Experinental
% 56.55 5.30 11.80 6.74 8.13 Exanple 24: 3-[4-(4-Methyl -piperazin-1
yl met hyl ) -1 H pyrrol - 2-yl net hyl ene] - 5- (2-

“oxo0-oxazol i di n-3-yl net hyl)-1., 3-di hydro-i ndol - 2-one di hydrochl ori de
The title product is obtained follow ngSthe protocol described in
Step E of Exanple 19 by condensation of

5- (2- oxo-oxazol i di n-3-yl net hyl ) -1, 3-di hydro-indol - 2-one (1. 66 mmol es)
20 and the conmpound obtained in Preparation 10 (2.07 nmoles) in the

pr esenceE3ampledk; g ne51Eﬁr(Mﬁm—plainy;)ewwﬁﬂrﬁé»ﬁ}tbhé&zhbﬁtyg&?ﬁ@wl]-3-
N A L i R o A i s

converted into the hydiclehamedsydascidesidei bed in Step F of Exanple 19

to yield the title product. Mxture of Z/ E isonmers (98 / 2) 25
Mass spectronmehw, (ES +, mz): 422.2183 (Mt 1)+ and 422.2198 (M+H)"

Exper | moniar ot B Eyr hdlybl o RANGI SN MA@ gaet 14. 17 14, 34
0 . . . - - .

5- [ 5- (4- Ghingixbup hefn PHjromoel Gi-aHiofotpi@ngl) cthizadinaz(9A-73 yimalts)y bid 3hydrazine-

(4- mor ghgahg&ﬂg)a%’ hOR IO egfxgé%;\ﬂl PRGOS s & ‘%'ﬁlﬂ‘}’sdsrtﬂiéd at ambient

S- (4- Chl eivperit@)h) 3 BofsATRY IR foimdd AlfiRir@rbRzivashed QB Re®dnlthitet dHdQthyl

of 2-brono-I|-(4-chloro-phenyl)-ethanone (90.71 nmol es) and hydrazi ne-
car bot hi ether and deodsicfyn vaeraio Yigll the tiediredyct whighas osad: dirdcdy (iB4herhyxt
is stirrggd at anbient tenperature for 3 hours. The solid forned is
filtered OPT, washed with acetonitrile and ethyl ether and then
dried in vacuo to yield the title product, which is used directly in
the next Step. . . o
10 Step B: 5-(4-Chlore-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.
15 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-chlore-phenyl)-3,6-dihydro-[1,3,4]thiadiazin-2-one
20 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-[5-(4-Chloro-phenyl)-2-oxo0-6H-[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
25 (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.



10 Step B;

5- (4- Chl or o- phenyl )-3-(4-nitro-benzyl)-3, 6-di hydro-[1, 3, 4] t hi adi azi n-
2-one To a solution of the conpound obtained in Step A (57.83 mmol es)
‘in acetonitrile (260 mM) there are added

1- brononet hyl - 4-ni tro- benzene (63. 61 nHbl-es) and potassi um carbonate
(231.32 Mol es). The reaction m xture is stirred at 80C for 1 hour
under ni WrRESHrinkhr I BAGTdtABONT, Xkieth§ 1anSin® (OUEO inhSeAMRI RABEd dropwise. The
tenperature and 100 m_ of water are added. 15 Extraction wi th ethyl

et her (3rsacBopnyxtyrg is beeighi éjambientismpetidurer YHhint op PAM end tleen aqueous 3M
conbi ned T ' S tained..i s dri over sodjum sul phat e,
i1 ter od S ByRBaPH TP AE° s BrdFduleclir T RUN o BLDSELEMIRARR e
et her, fidacesiechifuie &nchade ialichlihe (WHCLD - 11Q) WisRlgd2( be aljiiddu soBiu@d Wlroxide
which is used directly in the next Step. Step C .

3- (4- Ami FRIVBRhZYgt- extiegioipah d2oMe ik pregnis-ritaps, thrwashed avidy sawyragr #gpeous

2-one 20 ' i i 5
O o R e
the titl drypesdlbe prodotiodbtiisedisediuditedat diiryli athdrhidltered andSireqal inStuem 13 yield

5-[ S (4- Cbl or 0- phenyl )-2-oxo- 6H[ 1, 3, 4] t hi adi azi n- 3-yi et hyl | - 3-
nEEhyIsu&%ﬁ§%¥F8$¥§§@%WVHPﬁ*VﬁHﬁhYQl%ﬁéwxﬁgqé solution of the

conpound obtained in Step C (38.27 mvles), in a mxture of CH3CN 25
(115 mM) and THE (115 m) at -60C, ethyl (nethylsul phanyl)acetate

(45. 92 nitdpdE) F45-(ddderodplogyills2-oxordEl-[ 153, 4] thindipein-atyhms iyt b3-diBud6H
(45.92 mmol es) is gded dropwi se to the reaction m xture over 20
nin@tes, keepinH“&E'*F@nperature between -60C and -55C. -46- After

3 tirri nng)?ﬂeréd Rer(18:09 mO@6les) Fs'a;ﬂﬂél% {cﬁﬁk(ﬂt@tié@éf @nlg_c@ﬂﬁbt tﬁﬁa 0bt§int%§ dedep D
ropw se. e reaction mixture is brou 0 anbi en enperature.

240 nl  of27evinaiedesy e alagigl aestis agid (3I5I@3ImlgoThﬁt nemﬁo@amuﬁﬁ)xs stireccaeichni ght at

After stiryi r i ent er t he eacti o

it ur o PebleRicheae o i8R0, B hERER Sl fricdie GERRlHRR: © o1
hydr oxi d& -9 gith witivared Afut@is @)dtdnabtciaﬂi@nwetsbhm{lﬁnﬁ h@ni@iit@@l%rﬁS phages. iThe

washed wi aturat ed aqueous  NaCl sqlution. The organic phase is
driled ov@&%@?ﬁﬁ%ﬁiﬁ&ﬁ%&@ ?HC? thee srcaustaliiseddvp sthanedo pisld theyileguodurhe

pr oduct %@}ﬂ@goin@tr% (g u,rayzggguﬁzms%th ggher, filtered and dried in

vacuo to yreld "the tirtle pr ct which i's used directly in the next

St ep. Elemental microanalysis:

¢ H N S
Theoretical % 5814 379 11.30 862
20 Experimental % 57.38 3.54 1112 8.18

Step F:  5-[5-(4-Chloro-phenyl)-2-0x0-6H-[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

Z / E isomers (98 / 2)

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



Step E: 5-[5-(4-Chl oro-phenyl)-2-o0xo0-61

[1, 3,41t hi adi azi n-3-yl nethyl|-1,3-di hydro- i 0 indol-2-one Powdered
zinc (18.09 mmvl es) is added to a solution of the conpound obtai ned
in Step D (27.68 nmoles) in glacial acetic acid (350 m). The
reaction mixture is stirred overnight -47- anbi ent tenperature and
then filtered. The filtrate is concentrated and then brought to pH 8
- 9 w t hEbatatrdingdroaguegss sodi um bi carbonate sol uti on and soni cat ed
for 5 mnutes. The 15 solid forned is filtered off and then
recrystallised fromethanol t6& yiéld the ¥itl€ product’, Mass

spectronetry, ( : : .05 M+ El ntal sm.eroanalysis: C
HpN S Theoreti?z%ﬁ%%c%j%)m gﬁ 501?]6:?(() 8?961258 2 g%xperiétr‘r'rbl;/rit al % 57. 38
3.54 11.12 8. 18Bxi@regenkal %  56.56 4.76  11.61 5.25 5.73

5-[5- (4- Chl or o- phenyl ) - 2- oxo-6H-[ 1, 3, 4] t hi adi azi n-3-yl nethyl | -3-(4 no
rphol i n-4-yl net hyl - 1H pyrrol - 2-yl net hyl ene) - 1, 3- di hydr o-i ndol - 2- one
hydrochl oride The title product is obtained follow ng the protocol
described in Step E of Exanple 19 by 25 condensation of the conpound

obt &i nedExam$iehl : F5-(2-084-oxmablidin-anbh dthgl)-Sapoundlidiakbi-gintebly I H-pyrrol-2-

Preparation 1 (1.5 s) .in the presence of. piperjdine in ethanol

at reflux. The prg&ﬁfg{?ﬁ%‘f)ﬁﬂ%@g‘y&g?&’g‘pﬁ‘??%}c‘?‘ifpr?cé#’r’gdge reaction

m xture The GEBWRSduRHisi SH@ndd o1y Y ﬂﬁfﬂr%b&ede%&ﬂs’e%%rstgﬁlﬁ dffEx%gﬁ? 9 by
S

of Exanple 19 to yield the title product. M xture of Eis
(98 / 2)caulepasion syfedt(Z oretaxpzqlE@d-3-yimethyh- I5ndihygorindhBore g8 mmoles)

548. 1540 ‘o -47 |l.ement@l mcro lysis: . CHNSd - T

Theor et i %rg| SA)E%?P g‘fl%?tg%mﬁl. e%*?%"%fg@ 'd%?wﬂﬁsm&lglpr%%. H@ipprigge in

11.161 5. &bariol 4Breflux. 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 Z / E isomers (97 / 3)
Melting point: 204°C

15 Elemental microanalysis:

cC H N T
Theoretical % 61.61 587 1306 8.27
Experimental %  61.33  5.83 13.01 8.61

Example 32:  3-[4-((3aR,6aS)-Hexahydro-cyclopenta[¢]pyrrol-2-(1H)-yimethyl)-1H-

20 pyrrol-2-ylmethylene]-5-(2-oxo-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 (1.08 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)



5 Exanpl e 31:

5- (2- Oxo- oxazol i di n-3-yl met hyl )-3-(4-pyrrolidin-1-ylnmethyl-1H pyrrol -
2- yl nmet hyl ene) - 1, 3-di hydr o-i ndol - 2-one hydrochloride The title
"product is obtained follow ng the protocol described in Step E of
Exanpl e 19 by condensation of - 48 -

5- (2- oxo-oxazol i di n-3-yl met hyl ) -1, 3-di hydro-i ndol - 2-one (1.08 nmol es)
and t he genmpewdobiz(ned in Preparation 11 (1.08 moles) in the
presence of piperidine in 10 ethanol at reflux. After filtration, the
sol i d obfkmes! mécra@iqlysisd on silica gel (SiO2; AcOEt /  MeOH 7/3)
and then converted into the hydroghloridesas described in Step E of
Exanple 19 to yield the title product. xture of Z/ E isoners (97
[ 3) Mass spectTieoriticy! %ES 64.081 252339311899 1 MH) + and 393. 1896 (M
+11)+ Melting_point: 204 C 15 Elenental mcroanalysis: CH N CC
Thedretical % EPesresiaa?o 1366878, 071 Expleri nehfal % 61.33 5.83 13.01
8. 61 Exanple 32:

3-14-((3aR, 6aS) - Hexahydro-cycl openta[ e] pyrrol -2-(1H) -yl met hyl )-1H 20
pyrrol - 2-yl net hyl ene] - S- ( 2- oxo- oxazol i di n- 3-yl net hyl ) - 1, 3- di hydr o-

o RGBS g S BB S b ISl G D05
5- (2- 0xo- 0xazol | i e kLY Slaihy drliuiR2Coc Rk o dnoRge (1. 08 Mol es)

and the conpound obtainéd in Preparation 12 (1.13 moles) in the
presencelld tpleperadgcnes iabtadmede tipidavong ather pfokagel 1af bep Ei bt Exenple 10hby

solid obtained.is rted_inta.the, hydr ride a escribed in

Srep £ o ERaE FoS{EopF e R e at e 5 R E0EF (4R s

i sauer s add8é 4dmpyliraissbtERELin TBRdratjon (35S, 15 midles) in tﬂB%re%@ﬂo% of Midtidine in

and 433.2217 (M+H) + -48- Nbl;inglpoLnt: 237C El enental m croanal ysi s:
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 7Z / E isomers
(97/3)

15 Melting point: 256°C

Elemental microanalysis:

cC H N T
Theoretical % 62.37 614 1265 800
Experimental %  62.36  6.04 12.78 7.99

20 Example 34: 3-(4-Diethylaminomethyl-1H-pyrrol-2-ylmethylene)-5-(2-ox0-0xazolidin-
3-yimethyl)-1,3-dihydro-indol-2-one hydrochloride
The title product is obtained following the protocol described in Step E of Example 19 by
condensation Aof 5-(2-oxo0-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)



C 11 Nd- Theoretical %64.03 6.23 11.95 7.56 5 Experinental %
63.57 6.11 11.92 7.42 Exanpl e 33:

S-(2-tl xo-oxazolidi n-3-yl nethyl)-3-(4-piperidin-1lyl methyl-1H pyrrol -2
- yl met hyl ene) - 1, 3- di hydr o-i ndol - 2-one hydrochl oride The title
product is obtained following the prot#2ol in Step E of Exanple 19 by
condensati on of

5- ( 2- oxoMekBZQoixti N9BCyl met hyl ) - 1, 3-di hydr o-i ndol - 2-one (1.08 nmol es)
10 and the conmpound obtained in Preparation 13 (1.13 mmoles) in the
pr esencellgpepiapBiqram@ISiyi et hanol at reflux. After filtration, the
solid obtained is converted ipto ghe hydrechlefide as described in
Step E of Exanple 19 to yleld the title product. Mxture of Z/ E

i soners (97/ 3)Tiveasicalfct i ppiet SYS(ES #3.061 z§.27 407. 2047 (MrH) T and
407 2053 ( MtH) 15 Mel ting i,nt 6C E mental m croanalysis: CHN
Cl - STheoretic xp%zwn@%/wéﬁ% 5? éfﬁ(zntal 91 62.36 6 04
12.78 7.99 20 Exanpl e 34:

3-(4-Di et hyl am nonet hyl - 1H pyrrol - 2- yl net hyl ene) - 5- ( 2- oxo- oxazol i di n-
3 ylnmethyl)-1, 3-di hydro-indol - 2-one hydrochl oride The title product
Ibf/ Oggﬁldggggd gf‘ I#s’vm g g-?éﬁdﬁio%ﬂp enyﬂss-g{(l-gﬁﬁl|3n4}§§iggia%n9§-ylzxgiﬂ§{}s- -
5- (2- oxo- oxazol i di n-@:=mbARtdIALA-yiméh l«PHq{fﬁ}rblﬂzigg ezhﬁnfen@]lz @%ﬁ;ﬂ&l@es)
and the conpound obtalne in Preparation mol es) in the
presence of piperi dllndﬁl-?-rﬂwha!dmhb}rl@t reflux. After fi I tration, the

solid obta rified.on.sili ent t to
noch 1 habte ot BeEhbhERAA A fRsERE 6Pk ol RE ol I cohfhound
deser i begbthifed B @pepardionEX @thﬁmib&sI ond NELOAN L. § ihh6lepy Dﬁbtﬁhnol is heated

Mxture of Z / E isomers (93 Mass spectronetry (ES +, mz):
395. ZOGGUQqWWC@WBV@% 139 @fqr,@ﬂﬂymuteagéﬁer filtration, thé solid obtamed is purified on

silica gel (Si0Oy; 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)

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

Elemental microanalysis:

C H N S
Theoretical % 57.76 547  10.86 4.97
Experimental %  57.65 556  10.86 4.88

20 Example 36: 3-[4-((1R,55)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-3,5-dimethyl-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 of 5-(2-oxo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one (0.63 mmole)

25 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 (Si0;,; gradient AcOEt / MeOH) and then converted into the hydrochloride as



Melting point: 192 C Elemental mcroanalysis: CH N O - Theoretical %
61.61 5.87 13.06 8.27 5 Experinental % 61.33 5.83 13.01 8.61 Exanpl e
35:

5-[5- (4- Chl or o- phenyl ) - 2- oxo- 6H[ 1, 3, 4] t hi adi azi n-3-yl net hyl ] -3-[ 1-
(4-norphol i n-4-yl methyl -1 H-pyrrol -2-yP9=et hyl i dene] - 1, 3-di hydr o-

i ndol - 2-one hydrochloride A m xture of the conpound obtained in Step
E of ExatdgcabdDir{ Stapnblod)Exainipde ¢Onporeid thd QitlebiradwedMixiuRy epdr ari iednées
(1.5 nmol es)_.and NHAOAc (4.5 rnnoles) in ethanol is heated under

m crowave® b 110C for 20 minutes. After filtration, the solid

obt ai nedy} b silhC F QR i + to AcOEt 1
McCOH 9/ 1%1‘6%%‘ ‘f%g%glg%ﬂg/%riﬂg? )iﬁlgﬁgﬁgﬁfrﬁﬁr 8-%% {%@f‘h@i as’ described in
St ep E ofldmeamphecrb@ndlpsiyi el d the title product. Mxture of Z/ E
isoners (98 / 2) 15 Mass specic ry. &ES +, in/z): 562.1647 (M
i-H)5+ and 562.1666 (M+H)+ El Emenflal " mi¢roanatysis: CHN S
Theoretical % SFhebberrad¥ 1068034. 853 Expepsmental % 57.65 5.56 10. 86
4.88 20 Exanpl e 36:

3-[4- (( 1R, 5S) - Bxprindsicd el op321. 0pRExX- 3Y2.h&t h§B3 - 3, 5-di met hyl - 1 H py
rrol - 2-yl net hyl ene] - 5- ( 2- oxo- oxazol i di n-3-yl net hyl ) -1, 3-di hydro-

i ndol -2-one hydrochloride The title product is obtained follow ng the
protocol described in Step E of Exanple 19 by condensation of

5- (2- oxo-oxazol i din-3-yl methyl ) -1, 3-di hydro-i ndol - 2-one (0.63 nmol e)
25 and  BEampleling (FbES) bl Q4o Bikpinatdinr -Hmetndd H-pyorod2-yimetindeno)-
presence of piperidiRey t har af nder i cr.o activati on.
A tor Ti1trar on ¢ Ao aispafp-BANRa0E it HE Rl PleFRRLET fpdthig B flne
(Sie2; gradi ent AcChydrecMu®ide and then converted into the

hydrochl %ﬁel gﬁe %?oduct is obtained following the protocol described in Step 5 of Example 19 by
condensation of (1R,55)-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
15 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)

Melting point: 198°C
Elemental microanalysis: 7
20 C H N cr
Theoretical % 64.30 583  12.00 7.59
Experimental % 63.52 5.80 12.16 8.18

Example 38: 3-[4-((1R,5S)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-1H-pyrrol-2-yl-
methylene]-5-(2-0xo-oxazolidin-3-ylmethyl)-1,3-dihydro-indol-2-one
25 hydrochloride
The title product is obtained following the protocol described in Step E of Example 19 by
condensation of 3-(5-(2-oxo-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



-50- described in Step E of Exanple 19 to yield the title product.

M xture of Z/ E isonmers (93/7) Mass spectrometry (ES +, mz):

431. 2070 (M+H) + and 431.2074 (MrH)+ Elenmental mcroanalv.vis. 5 CH
‘N d- Theoretical %64.03 6.23 11.95 7.56 Experinental % 64.21 6.27
12.18 782 Exanple 37: -51 -

(1R 5S5)-3-[2- Ox0-3-(4-piperidin-1-ylnmethvl -1 H pyrrol - 2-yl net hyl ene) -

2, 3- di hy éeqeflitk bhe@hndi-oytfmity e froddd oBtaeedl es filtrAoR & AReredetfntinBitgre
10 hydrochl oride The title product is obtained follomnn? t he protocol
descri bet ¢ovetehing g @ﬁmﬁgl@dws tdgscribge de rhéeat E o Epmple 19 to yield the title

(1R, 5S) - ro(d§ K/ﬁxt%re o%pgg%‘?ne]r%gﬂ 51;195 S-yl met hyl ) - 3-aza- bi cycl o[ 3. 1.

0] - hexat and he conpound obtained in

at reflux., The producg obtained after filtration of the 15 reaction
m xture Melig %4 nto the hydrochl oride as described in Step E of

Exanpl e 19, 4.0:¥i.8l.d title product. Mxture of Z/ E isoners
(98.5 / %e%e—w%em’—s%@&cﬁl&% try (ES +, nfz): 431.2056 (M+H)+ and
431. 2077 (MtH)+ Melting pointC: 198BC El &nent al’/7m croanal ysis: 20 C H

N C - Theoretic % 64 5.83 12 7. Experinmental % 63.52 5.80
12.16 8. 18 Exanﬁfeé?’" graléo 6965 5079 ??71 ?5 :

3-[4- ((1R 59) - Be 2B ays! 0le3.4. Okhex- 37yl9gretélyb) 1H pyrrol - 2-yl -
net hyl ene] - 5- (2- oxo- oxazol i di n-3-yl nethyl') -1 , 3-di hydro-i ndol - 2- one

25 hydrochloride The title product is obtained follow ng the protocol
described in Step E of Exanple 19 by
10 Example 39: 3-[4-((3aR,6aS)-Hexahydro-eyclopenta[c]pyrrol-2(1 H)-ylmethyl)-3,5-
dimethyl-1 H-pyrrol-2-ylmethylene]-5-(2-0xe0-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 the compound 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 7 / E isomers (96.5 /
3.5)
20 Melting point: 204°C

FElemental microanalysis:

cC H N cr
Theoretical % 65.25 6.69 11.27 713
Experimental %  64.82 6.32 11.21  7.24

25



condensati on of

3- (5-(2- oxo-oxazolidin-3-ylnethyl)-1, 3-di hydro-i ndol -2-one (1.5

nmol es) and the conpound obtained in Preparation 4 (1.9 nmoles) in
‘the presence of piperidine at -51- the reflux of ethanol over ni ght.
The product obtained after filtration-82-the reaction mixture is
converted into the hydrochloride as described in Step E of Exanple 19
to yi el dEkinapld 40:e 3-p4~wu<phohh/1@<ylmeehﬁtszp{yrﬁIJ;zsylmﬁylé&é} 5(2-0x0-5)
Mass spectrometry (ES +, é% 405. 1923 (MtH)' and 405. 1926 (M+t}-1 5
Mel ting point: 179Qipergim]yimethyPobddihxdre-indol2-anchydmehlgride cal %
62.65 5.71 12.71 8.04 Experinental %62.45 5.73 12.88 8.75 10
Examml e 39: 3-[4-((3aR 6aS)-Hexahydro-cyel openta[ cj pyrrol -2(l

-yl et hyM&-{ﬁﬂmtﬁipmﬂm&-pmahy})a,&Hﬂ@ﬂhy—hﬁlnbz-one

-5-(2- ox0- oI| i n-3- - 1, 3-di hydr o-i ndol - i
hydr ochl Bjs de 'ﬁt lﬁe‘}%&%ﬁ{]é‘% peoriitcsi Wi Tom émq& pﬁiﬁweeoé& using
descri be it anple 19 by condensation of

5- (% oxoﬂggg?gffgfﬁngﬁ?fﬁe hyl)-1, 3- dlhydro i ndol -2-one (1.72 nmol es)

15 and tE@%ﬁgﬂﬂmeBQMDﬁﬂ%frnﬁknEﬂSHﬁﬁﬁdwﬁﬁDon 15 (2.06 mmoles) in the
presence of piperidine in ethanol at reflux. After filtration, the
solid obtained is converted into the hydrochl oride as described in

Step E o tiAr a -1-
"Loers "THBR P REMR ol At LB Zpcn i -, e figrin
(MrH) + and 461. ﬁs@@hxlmlﬁ qli}nazdr@mdv&ﬂtqngy@@p«rhloné@4c El ement al

m cr oana,lrgfes ifle /f%’ﬁﬂg’lz\{ gbﬁgﬁ% ?B%v!}tfggﬁle(@rgt%c %eferfRatd S% £ OJfSExample 19 by

Experi nmenta
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 7.76
Experimental % 63.15 6.25 1212 787

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

Step A: 5-[(1,1-Dioxido-2-isothiazelidinyl)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.



25 -52- Exanple 40:

3- (4- Mor phol i n-4-yl et hyl -1 H pyrrol - 2-yl met hyl ene) - 5- (2- oxo

pi peridi n-1-yl net hyl)-1, 3-di hydro-i ndol - 2-one hydrochloride Step A
"5-(2-0xo-pi peridin-I-ylnethyl)-1, 3-di hydro-indol -2-one The title
product is obtained in accordance with33teps A to D of Exanple 19,
using 5 piperidin-2-one in Step A Mass spectr~me ry (ES +, m z):

245. 127584, BT@) +3-H(@M ¥ pholinylmethyl)-1H- 1-2-yljmethylene}-S-[(1,1-dioxido-2-

3- (4- Mor peo I n-_A:-({;KI_ net-hpylo-ilnzl-milr)r[gl -.Z%lI‘rr(r)et hmné?le -eg?}( 2-[E)xo- E)Oixpljeori din
-1- ylmethyl)- 1189%!%&9%@1%@&—1é—émdwalhm@bzim hiydeochilquide

product 4 I £ i I i t

Beanpl ¢ T8 G5¢ BIRE L AUARIb AR LS IR RSN b BT Radmle 19 by
(1.3 moteesiEnsation tdfethe osgnapenddd odittaihetedn Step P €paRaminoics] apd. t’i'Ble nevBkRshd
in the presence of piperidin _in ethapnol at reflux., After. filtration,
t heSsol | DBk BesPhisligh v toaamold i H5ePechl BiPPdéingdn gwanelighagflux.

in Step i : Lt | .
somer s (barBI OBy Rt MO KipBrdioh W b rafhili e S 1Pbufge b
and 421. dbdbgéIMBHD#; gradield] AnBht 4AlMe®d)y @aaddhgrs caveffedimdo Ghe hydrochloride as

I 0, I 0
;_hggr g;ﬁ%ﬁb@ﬁﬁs‘?@p B0 E+2n32 16 Siel RS TR AL MoSRe 5279 12R0mars (59,5 /
3-{[(4-Mpsphol i nyl met hyl ) - 1Hpyrrol - 2-yl ] net hyl ene}-5-[ (1., 1-di oxi do-
20 2-isothiazolidinyl)nethyll-1,3-di hydro-2H-indol -2-one
hydf ochl MassdwecmomeiryXES +, m/z): 443.1746 (M+H)" and 443.1758 (M+H)
5-1(1, 1-B'e%>éimd?hgériocsﬂ%lh§isazoI i di nyl)nmethyl]-1, 3-di hydro- 2Hi ndol - 2- one
The titl ii ned by follow ng the protocol described in
Steps Ato D of Exanple 19, @sing isotfiazol§gdine 1c¥-dioxide in
Step A Mass spectronetry (ES +, mz): 267.0796 (M+H)+ -53-

Theoretical % 35.17  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-oxo-
pyrrelidin-1-ylmethyl)-1,3-dihydre-indol-2-one hydrochleride

Step A: 5-(2-Oxe-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-dihydre-indel-2-one hydrochloride
The title product 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)



Step B:

3-{{(4-Morpholinylnethyl)-1H pyrrol - 2-yl | net hyl ene}-5-[(1, 1-di oxi do-2
i sot hiazolidinyl)nmethyl]-1, 3-di hydro-2Hi ndol 2-one hydrochl oride The
"title product is obtained follow ng the protocol described in Step E
of Exanple 19 by condensation of the-&bnpound obtained in Step A
(1.32 mol es) and the conmpound 5 obtained in Preparation 1 (1.65
ol es)  Masi HrcpomeenEs of mp) pa7i.IDS6eMH)e bhanel 2¢85 Mefix. The

product obtained after evaporation of the reaction m xture to dryness
is purified on silica gel (SiQ2; gradient AcOCEt / McOH) and then
converted into the hydrochloride as described in Step E of Exanple
19 to yield the title product. Mxture of Z/ E isoners (99.5/ 0.5

10 Mass Ers@pleotfet3-yi- myfrés-m@pham,ﬂmmyamymm -yirhethly Téan®)-ENR H)xo-
El emental m croanal ysi s: oretical %5517 5.68 11.70

6.69 7.40 Experi rfb‘ﬁ%@aﬁldr%%xiwhsl)@é é‘i‘yé8°"6‘%270®dlyﬁﬂék‘aﬁﬁ?e 42:
3-(4-M
( r@ﬂ@tﬂl@ fbdﬁkﬁ?tm&n&foﬁxgﬁ@ he 7 +t@5l%gﬁﬂﬁgrlﬁ'§tﬁ)“ E]}3xam le 19 by

pyrrolid neth 1, 3-di r o- |n -2-one och
5-( 2- O(Ochydﬁn&athimf- i—@-lovm{oixy:t@hdin 3-ytinethgn-d53- dr}hgdmandnle2 -bhe (i3l Elmoles)

D of - Exiipie TePo b Sy B Fobidbs: BAEHP i erlE . hobpie o Fiberidine o

spectr On@chéﬁbl af BSluk. THé' éﬁodugtagbtéliﬂgcpaﬁ%%ﬁorﬁ(ﬁpoﬁhe reaction mixture to dryness
3- (4- Mor phol i n-4-yl net hyl - 1Hpyrrol - 2-yl net hyl ene) - 5- ( 2- oxo- pyrrol i di

n- 1-yl met Wlf)edlom sdiqay@ﬁlo(&lﬂdogra@entné@ﬁ@r/ O&Di el thea ednveded into the
pr oduct & b C (?ﬂl&eags ée%lcl g§te]e ¢ BF RLOG ql Olgets Cyrlelzlﬁ%ge tifle §{0d(1)10§ I\?liitlgg of

1
Exanpl e con ensartl on' he conp

nmobes) ZWEfS(B}ﬁerSQ}H)D@B’)d 25 obtained in Preparation 1 (1 95 mol es)
in the presence of piperidine in ethanol at reflux. The product

obt ai nedMéfi@.@le’-Wﬂﬂﬂa Eoh me)pt?di303édModDsi | i ca gel (Si 2; gradi ent

DCM /| M nd,.Lhen, pverted into the hydrochl oride as descri bed
in Step o yield the

C H N cr
Theoretical % 60.19 593 1221 772
15 Experimental %6 59.54 5.73 12.09 810

Example 44: 3-[4-((1R,55)-3-Aza-bicyclo[3.1.0]hex-3-ylmethyl)-1H-pyrrol-2-yl-
methylene]-5-[5-(4-chloro-phenyl)-2-oxo-6H-[1,3,4]oxadiazin-3-
yimethyl]-1,3-dihydreo-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



title product. Mxture of Z/ E isoners (99.5/ 0.5) -54- Mass
spectronetry (ES +, nmliz): 407.2056 (MrH)+ and 407.2065 (MH) Exanple
43:

"3-(1- Met hyl - 4- nor phol i n- 4-yl net hyl - 1H pyrrol - 2-yl et hyl ene) - 5- ( 2- oxo-
oxazol i : din-3-yl met hyl ) -1, 3-di hydr o-i rddl-- 2- one hydrochl ori de The
title product is obtained followi ng the protocol described in Step E

of Exanmplénid®tdy*C andahe F%@ﬁﬁt@te&ﬁrtﬁéd is filtered off, Washed with ethyl ether and dried in
5- (2- oxo- oxazol i di n- 3- % nmet hyl ) 3-di hydro-i ndol - 2-one (1.31 nmol es)

and the ¥@gdRNelbBedit epaowt Pridgnisased re@ﬂmnﬂwnwfb&@s) in the
presence of piperidine in ethanol at reflux. The product obtained
after evaporation of the reaction mxture to dryness is purified on

silica gstep(Sy 5:@4-cgﬂmlﬂmny5cxﬁmﬁydmcarbs 4othdihan-2cawerted into the
hydrochlgrlde s described in Step E of Exanple 19 to yield the title

pr oduct . Sty pydrgie (6077 1y of, |1§dﬁ€¥0é652 s aﬁd%)m vEdl porEieny eRetat yantEst

4
Thegir é%l cgﬁ%ya?%% &cgﬁ/gﬁégori§¥ g{gﬁg@ %IB%xperllﬁsn% Ble/'é) Ed%ﬁ’leg) %ethaml
12. 09 8. (\WOExBnPlfer Aﬂ@ﬁctmg for 2 hours, the reaction mixture is cooled to 0°C and stirring is
3-[4-((1 Az 3-vyl
neEhyfén%I§§LﬁgﬂP 2t 3%8@9?3‘§m%§8“%¢3§%ﬂ§fﬂC%E;gﬁﬁﬁgﬁﬁﬁ§0klmhm“ﬂ
yl et hyl hndlhdn diBy 91 Qrchd Mle% tﬁ@ﬁﬂg}fﬂfdg&h{w‘ﬂfdhq§u§d%e€ﬂy in the next Step.

1- (4- Chl or o- phenyl ) - 2- hydroxy- et hanone 20 A mi xture of

2- br ono- &ﬁwﬂﬂﬁhﬂQMQMpﬁﬁhylvw@tﬁﬁdﬁﬁﬁ(UEGQ mol es) and pot assi um
formate (130 nmoles) in MOH (100 m) is stirred at reflux for 3
hours. The reaction nmixture is poured onto crushed ice. The solid

formed i stepihi®(£¢hro-phash)esl(4thitho- ﬁ%ﬁiﬁ@,@dl?&ﬂ’ﬁtﬂi@M}o%dlﬁﬁnlﬁone
vacuo to yle d the title product, which is use direct| y in the next
St ep. 25 g@@g lygionmy ﬁ?q compound obtained in Step C (47.48 mmoles) in acetonitrile (260 ml)

{3 ol opleni Dyt B0 75eh Bl DEPRAAREH ot
hydr azi n@89.92 mmoles) The reaction mixture is stirred at reflux for 4 hours under nitrogen. The
reaction mixture is brought to ambient temperature and then diluted with 500 ml of DCM

15 and 100 ml of water. Extraction with DCM (2 x 200 ml) is carried out and then the organic
phases are combined. The organic phase obtained is washed with saturated NaCl solution

and is then dried over sodium sulphate, filtered and concentrated to about 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-[1,3,4Joxadiazin-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



carboxylate (224 mmoles) in ethanol is stirred at reflux for 18

hours. The reaction mxture is -55- cooled to OC and the precipitate
formed is filtered off, washed with ethyl ether and dried in vacuo
‘to yield the title product, which is used directly in the next Step.
Step C. 5-(4-Chloro-phenyl)-3,6-di hyde6611, 3, 4] oxadi azi n- 2- one Sodi um
hydride (60 %in oil, 16 mvles) is added, in small portions and at
anbi ent  whtht efpateat Nkel sbRitidnsalibd i Rar @bdiuhe seprReUMicRit Bhd1@Japdiated to
Step B (100.5 mol escz14 in ethanol (800 nl). After reacting for 2 '
hours, tH&nesadhe eesidrieds triterated ingahd gthes 0GTedhand diied inmigciig to yield the title

[ f . ' _— for. i.s fil d off,
vashed whrHE AR ER Wl BRER S h TR TP S®Fne 1111 6

product, which is used directly in the next Step. Marc spec|ronehy
(ES +, mz): 211.0277 (MtH)+ to Step Dr o
S- (4- Chl 8tepK5h eﬁ;fﬁ')(‘-’féﬂ‘él@l‘i%llh?‘b’lhkﬁi?ﬁﬁ‘Q,a%é‘h’ixh?@?@b?l'ﬁ%?ﬂ!}YB@meﬂlﬁln- 2
-one To a sol ut| tihe ] optained in Step C (47.48 muol es)
in gcet onitril eg‘?gggﬁ%ﬂ)}?dmgqg&el%;%ed
1- hr ononEthyy | (métinidulghabelavetate (B23 R3nmuiek)es) added dopassi wn caluionasfethe
(189.92 nmol es).. .The reagti ixture is.stirred at reflux for 4 .
hour s unmpw@r%@ﬂéé h tep(r%ggcm’t%l%o‘i‘i‘mﬂl%gﬁ?é‘m:s 2P duig Rt -9% Casier aitrogen
t enper at t [ |

np Hinfosphde. hﬁﬂ)@hi %ﬁ? zrfMQB%%)g@s?ﬂa?élecptir el % ahd ré%%om m‘BIturﬁ:eover

water. Extraction wt I's carried out then t
or gani ¢ 2phasées, &ceping i tnagerathe betmgam i@ °phade 56Ut A fix dtiirsngnfas Reaburs at

11 Per ac bRG TisNE SR RS (Eh b8 GradBis SadelidloRptsg, 1Sy Shoriy BHBE Tmbroneit o
preci pi t @hBiehn téhbisPR0%, QQuedtsMNT BUNGBIWtIER Q380 )mi) Sis aHEE dddeanghd biifrngdis

is carried out overnight at anmbient tenperature. The precipitate is
filteredeastied aphshed firthere2 hpursether orgroicanplpsdriseevaparatesc aed tthe yiqa¢as

the titl ct., i i I r y.in.the t Step. Step E:
5" Car aoi PRGBS Rl i e ' BByl
-one A sHe€pesiatiomaaf thehevitoapeandiNalOl silogsh, dieSbeq sodiud2sizhaaydilese and

ina mxture of EtOH (350 m) and acetic acid (26 m) is heated at
reflPux f BYaP8raRd g Enespg gdus pdfiturpigdon i %tgyr, dHgrepeed slrigipovegoto
1S st roa AR HBE Pl SR SRl e 06 % e er (250 m) 1
added to
Step G: 5-[5-(4-Chloro-phenyl)-2-ox0-6H-[1,3,4]oxadiazin-3-ylmethyl]-1,3-dihydre-
indol-2-one
Powdered Zn (157.3 mmoles) is added to a solution of the compound obtained in Step F
20 (15.73 mmoles) in glacial acetic acid (150 ml). The reaction mixture is stirred for 6 hours
and then filtered. The filtrate is evaporated to dryness and then taken up in water (200 ml)
and DCM (400 ml). The phases are separated and the aqueous phase is extracted with
DCM; the organic phases are combined. The organic phase obtained is washed with water

and then with saturated NaCl solution, dried over sodium sulphate, filtered and evaporated

25 to dryness. The residue obtained is recrystallised from ethanol to yield the title product.



the residue and then sonicated for 2 mnutes. The mi xture is nade
al kaline (pH 12) using aqueous 2M sodi um hydroxi de sol ution, then
diluted with AcCEt (500 m) and then filtered over Celite. The
‘phases are separated and the aqueous phase is extracted with AcCEt.
The organic phases are conbi ned. The-é¥ganic phase obtained is
washed with water and then -56- wth saturated NaC solution, dried

over sodstspHyl BHa(ER, $$)L3-Q&ﬁdné3%[$\ld?ﬁéﬂ?>%@nbth Jqugrsﬁoiﬂiam:thylene}-

residue 1s triturated in eth et her iltered and dried in vacua to

yield the titl e5~E§n(%ﬂhl9r0mhepﬂér2fwléf 13.4dipradiazindcdmethl]-4 3-dibydeed

di tl th

5I Egc(4yclhlnor oeﬁﬂﬁ 05%%3& rt?‘éhg{)i ?‘11: 3, 4] oxadi azi n- 3-yl net hyl ] - 3- net hyl

- 2? glljl pﬂihflyltle bra’%:hjdt ﬁygﬁ%memﬂﬂllowi& ﬂi&@r&.bb@fll de(sef&fddmﬁ&é;pﬁamﬂﬁaaqﬁé a9 oy
0bt 3 medoatieatagn el (SopgoRbp B it THB { HoomiRledind b apgend gbisined
ni trogen;, PI«:?%%HBE r£(1. @@%@lefes%kglgeg%ﬁgsc%fhﬁlﬁeﬁtﬂggqn %'Hpaﬂwbﬁfa rdtfixt Ae

reaction m xture over , e tenperature between
- 60C andpro88@.obsfinalafer levapongmhmf ti feacticn mixtdre to 866esstis petifisd amdiliea gel

(29.68 es) 1S rQ The reaction mxture is.brought .t
b ent | RemerratiapebC g SATETLR 1R <eBr dfs Rty BrdohgehlcdiddeCatieg i
and stirgiepE dfExaed1é | 26h AUl thotitldplodluEhBlixtdr QUL 5E lmrggggasv §5Phas e

i s evaporated and the aqueous suspension is extracted w DCM

or gani c Mﬂ%&?cﬁ@@e@bﬁ te/z)t Fdnl 08 < Verd Dinianch 528V 803@MSId) ut i on and

then w tjtj nyr%tlggan CIZS solution, dried over sodi um sul phat e,
fllteredwrgi—ﬁ]%—evapor%%?d to dryness. The residue is triturated in
ethyl ether, filtered and driegd iHvacuNto (yjeld the title product,

which is used dlrectly in the next Step.
5- 5- (4- Chl oro -HwericyL - ox 8161+ [ 1.53, 4]6%& a@?éﬁ 3-yl methyl ] -1, 3-di hy

dro- indol - o I%{Z@d 2@1(9%5753 ygg) rrm)]Sedded to a solution of

t he corrpound o alned in St in glacial acetic
acid (150 m). The reaction m xture |s stirred for 6 hours and then
filtered. The filtrate is evaporated to dryness and then taken up in
water (200 mM) and DCM (400 m ). The phases are separated and the

aqueous pRARBIE 45: ©X5-{RE-hidtol fhenyl)-2-ox0-6H-[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/ 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 (98 / 2)
25 Mass spectrometry (ES +, m/z): 532.1721 (M+H)" and 532.1749 (M+H)"

Elemental microanalysis:

C H N Ccr
Theoretical % 59.16 479 1232 6.24
Experimental % 58.71 4.73 1233  6.37



DCM the organi c phases are conbi ned. The organi c phase obtained is
washed with water and then with saturated NaCl solution, dried over
sodi um sul phate, filtered and evaporated 25 to dryness. The residue
‘obtained is recrystallised fromethanol to yield the title product.
Mass specirorv_cetry. (ES +, mz): 35658796 (M+H) + -57- Step H:
3-[4-((IR SS)-3-Aza- hi eycl o] 3. 1. 0] hex-3-yl met hyl ) - 1H pyrrol - 2-yl et hy
| ene] 5-[5-(4-chloro-phenyl)-2-o0x0-611-[1, 3, 4]

oxadi azi n- 3- yhnethyl] 1, 3-di hydro- indol -2-one hydrochl oride The
title pr&gample46: ob5&5%@!1‘1’1‘1&'*%%/%@%1Iﬂrm’tfb?}&-)fbwbﬁi%@cﬁ (homrep E

of Exanple 19 by 50§%ﬂﬂﬂts§§hﬁg¥thg )-ltg'%l CiH&Si 2 ?ﬁghﬁiﬁ){&ﬂ%g e°P G

(1.2 mmol cs) and the conpoun repara Ion
mol es)  The tille ppodse icebtaihed foilenin ﬂe prﬁtoeblh@emoﬂlbait inrSkp Exof Huenple 19 by

roduct obtai ned af evaporatjon of the reactjon mxture to dryne
Ips puri f FRlegsption pé ;— -(pxo ?@zézgmgﬁrélmegml) lhy%@@(’l'gnfﬂlet Ko R0 mmole)

conwert egnhd ﬂfecboh{b%uﬂcy gﬁtgﬁlgh @ Pﬂzﬁial%ﬁoﬁ]q§?§ 92 ‘?x?m!élré mstth@ ?8% c!?i)ﬂ% d%e in

19 to yield the title product xture o sone
10 Mass sthenalrad mﬁtu’xy TbESrOEi,ucmSlztamecﬁ Zﬁerjf&@ﬁor@%ﬂ-i))ﬁtm rrelacﬁzﬁ nig03e (dMtyhess

ELS(TI?P ETS%.& R rlé/ecg %ﬁlaas @glcigdglﬂ_ g;?a e@&&gﬁ@e@@igmg ]hei}l g’oznvglgte(f1 Jintgzt e
5-[5-(4- ﬁ%?dx@émoﬁﬂheayhéscabwﬁr §ﬂé‘B[E &f @xé‘l’h ad 1%2§/191‘d3th¥ |u@1%tﬂwddct ﬁn&tﬂre of
nmor phol i n- 4-yl net ¥&élkkpyrro yl net hy ene) 1, 3-di hydr o-i ndol - 2-

one hydr@dﬁi@@m@é( 2}itle product is obtained follow ng the

5 10 o MRS O AR PSS Tl Sl TP TSI TV 1T 1, 5. 20

di hydr o-indol -2-one (1.2 nmol es) and the conpound obtained in
Preparation 1 (1.38 mmoles) in the presence of piperidine in ethanol
at reflux. The product obtained after evaporation of the reaction

m xture Egag@@ﬂ'@ﬁs k-ﬁS-@Hﬁ,gé)@ﬂA%Q-b?wc&o(ig.l%hex(-??‘-iy%étl&i)gﬁ-il-%%'rol-?a-yl-
methylene]-5-(2-o0xo0-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
15 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
20 7/ E isomers (82 / 18)

Example 48: 3-(4-Morpholin-4-ylmethyl-1H-pyrrol-2-ylmethylene)-5-[2-(2-ox0-
oxazolidin-3-yl)-ethyl]-1,3-dihydro-indol-2-ene hydrochloride

Step A: 2-[2-(4-Nitro-phenyl)-ethylamino]-ethanol
25 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



DCM/ McOH) and then converted into the hydrochloride as described in
Step E of Exanple 19 to yield the title product. Mxture of Z/ E
isonmers (98 / 2) 25 Mass spectronetry (ES +, nmz): 532.1721 (M+H) and
532.1749 (M+11)- Elenmental nmicroanalysis: CH N Theoretical %
59.16 4.79 12.32 624 Experinental %5871 4.73 12.33 637 -58-
Exanpl e 46:

3- ( 5- Mor piatisenis lév%ﬂ)dm“edilyd) di;ﬁke@sé aﬂicbkhegrelylﬁﬂebhbéhﬁﬂg)ﬂ -pﬁlr'lllﬁad @gOSﬂ'II'Cf? gel (8102,
oxazol i di n- 3yl net ro-indol - 2-one hydrochl ori de e title
ot oduct -85k B NELMEBIFD S il 115 Pt G LaIicHy S8 His TEXT .
Exanpl e 19 by condensation of

5- (2- oxo-oxazol i di n-3-yl net hyl ) -1, 3-di hydro-i ndol - 2-one (0.86 nrnole)
5 and t hitepdro|2a@-Nitt@phexyl)-ethiyijeparelidiar-dfe (0. 91 mml e) in the

h fl bt ai ned
B tor ovapbrl BEioIc N B orbiion b remphunl SrBast 1 Sepdy FSamses

silkca gglq ORAR; ( @rﬁ%&fes)DﬂV'chbgﬂb ﬁgﬁ Aﬁ&n sﬁr?ﬂﬂ efd-ed Hé)m'so af Qienb ent
hydrochl ori de as described’in Step anple 19 o yield the tit

product . teMpgrature, thé reagtipn mikterme ddule@8vith 200) mi 0of VEDS asp enrveasbed ynthEM
9.,1883 409..18

3 [r5ﬂ f% ﬁég?ﬁl %Onp&%”?{%& gﬁ%%a@‘m 2 9P%f€9}ﬁ§ﬂrﬁln&)gfg§151§,lrs'umha§ypltered and

net hyl englapbrafed-t0XeyR¥a@ofikldithe 8ty braatitih thelfodmdiran ¢ Arde RIRA, ‘v?m@l{‘?s used
hydrochlorlde The title product is obtained foll owing the protocol

descri bedirqcHy St s rexb¥tcExanpl e 19 by 15 condensation of
5- (2- oxo-oxazol i di n-3-yl net hyl ) -1, 3-di hydro-i ndol - 2-one (0.95 mmol e)
and the conpound obtained in Preparation 17 (0.95 mmle) in the

pr @asenceste fgg)iaa[ar(@Anﬁné@heeﬁlmaflgﬂl}-@tazbﬁaﬂn%ogg he product obt ?i ngd
after evaporation of the reaction mxture tQ dryness is purified on
silica e éﬁt) Yamednts o/ tove ofutipng of Hbd OBtvERd eddined it hiep B

hydrochl q E'M%sﬂ%%b?ﬁd 00 M AR Ea@fonTHRIRE & stRri%e ¥bat dnddrer 4 bid §¢
product. M xture

hydrogen for 4 hours The catalyst is filtered off and then washed with MeOH. The filtrate
1s evaporated to dryness and the product obtained is triturated in 10 ml of MeOH. The solid
15 obtained is filtered off and dried in vacuo at 40°C overnight to yield the title product in the

form of a white solid, which is used directly in the next Step.

Step D: 2-Hydroxyimino-N-{4-[2-(2-ox0-0oxazolidin-3-yl)ethyl]phenyl}acetamide
Sodium sulphate (78.3 g) is added to a solution of trichloroacetaldehyde hydrate
(32.5 mmoles) in water (100 ml). To the resulting suspension there are added a solution of
20 3-[2-(4-amino-phenyl)ethyl]oxazolidin-2-one in water (20 ml) and concentrated HCI
solution (2.83 ml). A solution of hydroxylamine hydrochloride (95 mmoles) in water
(50 ml) is then added. The reaction mixture is heated at reflux for two hours. The mixture is
then cooled to ambient temperature. The solid formed is then filtered off, washed with water

and dried in vacuo in the presence of P,Os and at 40°C overnight to yield the title product,

25 which is used directly in the next Step.
Step E: 5-[2-(2-Oxo0-o0xazolidin-3-yl)-ethyl]-1H-indole-2,3-dione

Concentrated H;SO4 (20 ml) is heated to 50°C. The compound obtained in Step D

(25.24 mmoles) is added slowly in solid form, maintaining the temperature between 60 and



20 Z/ E isoners (82 / 18) Mass spectronetry (ES +, mz): 405.1931
(MtH) + and 405. 1931 (MtH) + Exanpl e 48:

3-(4- Mor phol i n-4-yl met hyl - 1H pyrrol - 2-yl net hyl ene) - 5-[ 2- ( 2- oxo-
“oxazolidin-3yl)-ethyll-1, 3-di hydro-indol -2-one hydrochloride Step A
2-[2-(4- N tro-phenyl)-ethyl am no] - et hab®F 25 A mi xture of

1- (2- brono-ethyl)-4-nitro-benzene (86.9 mmmol es) and 2-am no- et hanol

(869 moY@Es). lTihe rbetibe dnidturd B0Gen BEkeEd fir neWRME aBRI°CY dhk efixfudé islirought to
m nutes. The reaction -59- mxture is evaporated to dryness and the
resi due YBPiSPhEEHPCERtEEapd it Ravred pite 2098 of Gueled icg)rAfgreld mpxtgs) the red

MeOH) to i

St ep. S%&{efpe%%%gfzhl(t%ﬁhoﬁ é%ﬂ?p?ht%ﬁ%{/%i, L{)(v':)‘i?((glzcgl I glc%%r olﬁést %%P Qf?%g in
mol es) vauaddéd freseacsol Egt)s(and af 40°eoeniipiio it tiai titkobroduchtvelpici\is used
(44.5 rmmol es). 5 and DVAP (44.5 mmoles) in DCM (250 nl). After

StiPri nngFWIYAHHE?% APanbi ent tenperature, the reaction mxture is
diluted with 300 Ml of DCM and then washed with 2M HCO solution (5 x
200 m ). The organic phase is dried over magnesi um sul phate, filtered
and evapepdi:d[2-@- nymsmltdm-ﬁi)d)eﬂx)tihéﬁt-dihyérqannbh&oden t he form of

h ly in th t. St C:
315 Ca B eleBhe iy I temigitsT Sabed vt 5 8 TapEohs w5 0! oy haere
added t 052 aﬂ@é&mngpfnl)t hel pomPOY NG (90 aighethd fbagﬁﬁpm%aufelﬁ s@m@mk 89)C
in MeOH (100 m e reaction mxture is stirred at 50C under 4.

bars of uwa ﬂ@g@mffhydmgeh@mrglghtrﬁ&e@ataémswtﬁlteged ofif pepdgd of fiiebwwnﬂh%then
v, "R o B BHE T R So F AR A s Mo s

obt ai nedadléB i 1ekﬂcﬁé@@y@&éotwp@b dlxrsul@edldnnwmw@er@t Tﬂ@gomemtaﬂng@ﬁs feoryygiadiisdd
t he t|tIe product in the formof a white solid, which is used

directly rprﬁ atrﬁ@(twg)@f Egt)apf ethyi @@er to yield the title product after drying in vacuo.
D: 2- 14ydj px :.; irn- 3-yl ) et hyl | phenyl | acet am
: B‘m%% (;9851 &%}I A ag)gﬁgf?/iﬂ%

de Sodl'um‘s ate to a solution of
trichl oroacet aI dehyde hydrate (32.5 mmles) in water (100 m). To

the r esuéitgi&r}—g: S}:J-%Ri&sl! r(lh;[l-D&)I;l%le%}%- %()az(lj*ro -2%%1&5&1}%2118%—[2-(2-0x0-0xazoiidin—
15 3-yh)-ethyl]-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 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.

Elemental microanalysis:

C H N Ccr
Theoretical % 60.19 5.93 1221 772
25 Experimental %6 60.21  5.77 1209 817



20 3-[2-(4-am no-phenyl)ethyl | oxazolidin-2-one in water (20 m) and
concentrated HCI solution (2.83 m). A solution of hydroxylam ne
hydrochl oride (95 nmoles) in water (50 m) is then added. The
‘reaction mixture is heated at reflux for two hours. The mixture is
then cool ed to anbient tenperature. Thélsolid formed is then filtered
of f, washed with water and dried in vacuo in the presence of P2C5

and at 40kaonds 49 ght{4-t(QR¢5$)-SiAtzhénty<ﬂd[3 1001 he8tylme gy WhIF Gy risl-24¢d
directly in the next Step

5- [ 2- ( 2- Oxo- oxazol Mty ?91%%5%%04@!*%&-@1)2&131}& <riehydsadadelrpne
H2SO4 (20 m) is hﬁg& ghhg“goc The conpound obtained in Step D
(25.24 mmoles) is a slowy in solid form naintaining the

t enper at he tlldetpnﬁhmt &0otamded ﬁ:Olow'lﬁg:theTﬁretok:e]adﬁsmbedmnmw & ofSEtdngrle 19 by

df 80C. Th nbi ent
Cenper at GVMIETHORRL - o Od-Ove 00 -1 G EA dsHBtD dadol A b lggmole) and
m nut es, tHeh@orﬁﬁﬂmd%ltdlgedc & P‘?éil)afa%oﬁ'éll Eleff%rﬁ’élgs)aﬂdth@%%qcé B .

?gﬂﬂﬂeym
Wlthlcecoldvvater it is then dried vacuomtepresen
P205 . ande@ltand@itr@x@r hhghtoduier qht%nfdi aftee ﬁdmﬂc@ ip coaiected imhitiohhydsoakd@itle as

d |
g- [ |2r((a(2:t 5851 ﬁr?fgxﬁ‘%% yt}fg]ymfdg‘e&ftmf’%‘%ﬁt'%ﬂ)mﬁ?one To a

sol ut i onAgls gﬁwwmwpgm@wﬁt@)l pexh0gs (S-ap'E (7.68 Mol es) in acetic

acid (15 m) there are added TFA (7 m) and Pd/C 10 % (400 ng). The
r ea®t i onLfgental gigroanalysis'ed at 50C under 4 bars of hydrogen
overnight. The catalyst is flbter offNon a gd of Celitc and is
then to washed with acetic acid ( m). The Tiltrate is evaporated
to dryness and Therdreal fual 6a0eti ¢.98aci d2.38 rempved by azeotropic
distillation wiith tolu % The solid obtained is recrystallised from

a mxture of EE?@qrymeéi{q{ ethdl té7§| el &€he ¢l e product after
drying in vacua. Mass spectronetry, (ES +, mz): 247.1078 (Mtll)+ Ste
G

3- (4- Mor phol i n-4-yl met hyl -1 H pyrrol - 2-yl met hyl ene) - 5-[ 2- ( 2- oxo- oxazol
idin- 15_3- - di ro-i ndol.-2-0 hl or eThet tIe
product E@—é@i—aﬁ 53] &§1F %’Xﬂﬁe(“ﬁ? gf‘y(}é‘?g?gﬂggpywoggéﬂ‘@tby enej-
Exappl e 19 by condgmtz 3R dro NG SRR BT OB AL S HhiaRoIRIiRE2f3-dibnb 2
mmol es) and t he conpound
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 acety! 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-fluoro-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

HClV/dioxane solution is added (pH 3) and the mixture is evaporated to dryness. The residue



obtained in Preparation 1 (1.86 nmoles) in the presence of piperidine
I n ethanol at reflux. The product obtained after filtration is
converted into the hydrochloride as described in 20 Step E of
"Exanple 19 to yield the title product. Z isonmer. Mass spectronetry
(ES +, mz): 423.2031 (MrH)+ El enent ab2 i cr oanal ysis: CH N Cl1-
Theoretical % 60.19 5.93 12.21 7.72 25 Experinental % 60.21 5.77

12. 09 8. dbtainéd is Eixmkien 4@iter3fiftdred (WRhES)wi8r Wai@r biadyheh dfidd 1n Ofdaexat 30°C

yl met hyl 5# -2yl -

met hyl en IY1 dit Brﬁéuﬁxazol i din-3-yl)ethyl]-1,3-dihydro-indol -2-one
hydr ochl ori de The title product is obtained fol I ow ng the protocol
described in Step E of Exanple 19 by 5 condensation of

5- [ 2- ( 2- Btep-Ox@FbidrdiSAth3-dyoyyat dthty DinlioBadi-éuedr 0- i ndol - 2-one (1 ol e)

and the,copmpound obtai ned,i aratio mol e
pr esence’ 0P iOB& ?}Eﬁcﬁ’@ﬂoﬁnd 8€tﬁ gﬁ) Tt‘iprBla& @'ﬂ’mﬂ#@ g’%ou?)%p;‘h (r%rgénL) 15
after fipbidlih@uidr ARDYES ine@le ;pfgséhéehﬁ oMY AL QGTHIOH. dﬁe @&utlg@ﬁs%bt%a% bAC
Step E of Exanple 19 tlogfyl eld the title product. Z isoner.

z

spect r onatdr she(l ES28 mmg L9, 2e88ldeds Thyeactip nikeme i airred for 2 hours at

L SR TIE I R T A -
3-{[4- ( Amenihel fopyughdry3 ])oul*H‘EIEDHﬁi 3 aﬂli]aﬁetahﬂ & PBitionlst LiBH, 59.14 mmol)
2- 0xX0- 2, 3-di hydro-| Hi ndol -5-yl) 3-thiazolidine-2, 4-di one

Step A ®¢ (azld@w pg 6&@9%9& BIAtHgoB @tlﬁ pVﬁnmnBlez@amonomlm igqaenched

added dr nder froge ):

o gR 6L RN RE AR bt (AR°heh QR DHEME MBEL O Rohaibn o BIRPY ks Fhdea

mol ) ar Extacbtied vwith Eﬂ(DHAc is carried out, and the orgamc phases are dried over NaySQy, filtered
and evaporated in vacuo. The residue obtained is purified by flash chromatography

(DCM/MeOH 10:1) to yield the title product.

Step D: 6-Fluom-S-(hydroxyméthyl)-S-{{4—(4-}1}orphaiinylmethyl)-IH—pyrrol-Z-
15 yljmethylene}-1,3-dihydro-2 H-indol-2-one
Morpholine (0.662 mmol) and the compound obtained in Preparation 1 (0.696 mmol) are
added to the compound obtained in Step C (10.662 mmol), dissolved in EtOH (3 ml), and
the mixture is heated at reflux for 2 hours. The mixture is cooled using an ice bath, and the
solid precipitate formed is filtered off, washed with cold EtOH, then re-suspended in
20 toluene and evaporated in vacuo (3 times). The residue obtained is dried in vacuo at 40°C

for 4 hours to yield the title product.

Step E:  3-[(6-Fluore-3-{[4-(4-morphelinylmethyl)-1 H-pyrrol-2-yljmethylene}-2-0xo0-
2,3-dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione

Thiazolidine-2,4-dione (0.350 mmol) and triphenylphosphine on resin (1.66 mmol/g,

25 0.415 mmol) are stirred for 10 min. at ambient temperature in anhydrous THF (9 ml) under

nitrogen. The mixture is cooled in an ice bath and di-tert-butyl azodicarboxylate

(0.369 mmol) is added all at once. The mixture is stirred at 0°C for 10 min, and then the

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



m xture. The reaction mxture is heated at 50C overnight. The
reaction mxture is cooled to 20 anbi 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 20%ol uti on of the conpound
obtained in Step A (3.24 mmoles) in pyridine (99 nrnol) is stirred
at 90C fwiphenyehosphind be ret@cl.6® mmold; Or1&6ismohdl.Ed mmohaind 8166 mmol) and
terrperat%;ﬁe? and the 25 filtered. The solid obtained is washed with

et hanol RerieRs phicraulyl aredsersoxyile CarfpaeivgniGIeh senll a addedrory 2
(80 M), ,apd dF '@%%umlﬂi&f%e‘?% ARBH Y %?ﬁ&é&:% 'e§2}%)?ﬂgc?gfz vabls. ThetelidBe

is stirred at 80C for 5 hours. After cooling to anbient tenperature,
4M HCl / diitaixahes moifigdi pnflash cddeatofpbhB ) DaMIMdE] ADAOUPOSES to yield a dark

evaporated to dryness. The resi.due -62- obtai.ned i.g trifurated Ln

et ar sy s REEheati THOwHOL e SAGCH SRR i i ol Thfslsn ofco
yield thefiatdoggproduct. Step C

6- Fl uor 0- S- (hydr oxynet hyl )i ndol i n-2-one A solution of the conpound

obt ai nedMelingipeiB.i#2B88Cmol es) in anhydrous THE (20 mL) is 5

mai nt ai ned under nitrogen in the presence of 0.3 nL of EtOH The
solution is cooled to OC and then 5.28 mol of LiBH4 are added. The
reaction mxture is stirred for 2 hours at anbient tenperature; a
second portion of LiBH4 (6.20 mnor) is then added and stirring is

mai nt ai nExample S1: f u3d@eFlugrerduil4-(4-maphoindmethy Dbl -pynepk-2-yllprodieylene} -

of LiBlIl4 (9.14 nmo r I i i | ti. d
overni ght. The reac%)igé?lél’nﬁ g?‘&(ragg'll?&%&gﬂﬁb&%qf%}lﬁé%@ ,{6%5.2%6‘4;{&}}?9
andot henTlsaprocadued isagplia Btsps\MUECE sOExHnmsia 503 phacing the ddiedoindolin-2-one in
Extraction with EtOAc is. carried out, and the organic phases aJe )
dried ovEP RS }lomnil@me%on%ﬁ eé\ﬂsw@%ﬁ q%ﬁmﬁgleaéhe ir] ééfieﬁ% solid.
obt ai nedM'bgl-n? Lidil 88k _bysofd ash chromat ography (DCM MeOH 10:1) to
yield the titte product. Step O:

6- Fl uor o- 5- (hydr oxymet hyl ) - 3-{[ 4- (4- nor phol i nyl met hyl ) - 1H pyrrol - 2-

15 yl ] net hyl ene}- 1, 3-di hydr o- 2H i ndol - 2- one Morpholine (0. 662 muol)
and the conpound obtained in Preparation 1 (0.696 mml) are

Example 52:  3-[(4-Fluoro-3-{[4-(4-morphelinylmethyl)-1 H-pyrrol-2-yljmethylene}-
2-0x0-2,3-dihydro-1H-indel-5-y)methyl}-1,3-thiazelidine-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}-1 H-pyrrol-2-yl}methylene)-5-[(2-ox0-1,3-
oxazolidin-3-yDymethyl]-1,3-dihydro-2 H-indol-2-one hydrochloride
20 The titlle 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  and the
compound obtained in Preparation 19.

Melting point: 174°C



added to the conpound obtained in Step C (10.662 nmml), dissolved in
EtOH (3 m), and the mxture is heated at reflux for 2 hours. The

m xture is cooled using an ice bath, and the solid precipitate
fornmed is filtered off, washed with cold EtOH, then re-suspended in
20 tol uene and evaporated in vacuo (3-f#nes). The residue obtained is
dried in vacuo at 40C for 4 hours to yield the title product. Step
E: Elemental microanalysis:

3-[(6-Fluoro-3-{[4-(4- norphollnylnethyy% 1H pyrrot-2-yl [ met hyl ene} - 2-
oxo- 2, 3-di hydro-1Hi ndol 5y| 1N3-t hi@Zol i di ne- 2, 4- di one
Thlazolldlne 2 3 and ph Iphosphlne on resin
(1.66 mol /g, Zéﬁegyﬁgglw %géggngzgﬁrreéﬁ?y ? mn. at anbient
tenperature |nEamMMdmaM§/TH59@9 nbPSLI ndes2 niﬂﬁogen. The m xture is
cooled in an ice bath and di-tent-butyl azodi carboxylate (0.369
mmol) is added all at once. The mxture is stirred at 0OC for 10 m n,
and then the conpound obtained in Step D (0.238 nmmmol) is added al

at once. The m xture is stirred at OC for 1.5 hours, and then

t hi azol iBjma&_@&-d3'd)ﬁ3€{lﬁﬁmﬁhaﬁmﬂ)ylmmyéblﬁwrdm}yt}metl@ﬂene}-2-0x0‘2,3-
triph | ph hi 0,.166 0.41
LA o e T A TR XU R A W T A

portion 0.369 nnDI) are added over a period of 48 hours. Silica gel
is added and the m xture is evaporated in vacuo. The residue

obt ai nedSied 4 |5r(ﬂyé@0¥)yn¢thal§+$ &ﬁf(mpbglmaﬁwm@mi}WerM@-ﬁl}mﬂ%e:&)}
to yield a darﬁ:§d%§IIo? nd ﬁ %plch after trituration in CH3CN,
yields the titl'& pr 8 P % A8 m of a yel | ow solid.

Mel1bi ngpThatitle &Bﬂlpaﬁlﬁﬂlﬁlﬁﬁimb@ b9 lcondensation of the compound obtamed in Step C of
3-[ (" f-FLnoro-3-{[4-( -nDrPholln yl met hyl ) -1 H pyrrol -2-yljnet hyl ene) -

2- 0x0- 2, BXHTMG dr gidhihe ingerdict ot ??W%IHQIIF undge ’E}}‘i’l wreitiogs descpibed ¢ Sige D of
10 The gﬁgﬁ re of Exanple 50, replacing the

6- quorando P% gh%%%ﬁ?%@é?%ﬁﬁﬁ&{k@d?%% uor oi ndol i n-2-one. The title
product Mesobkeairmedry (ES h,em;fzorMOdf645 (WeiH)amd 860.i1d65 (N#eH) | ngpol nt :

246- 248C Exanpl e 52:

3-[(4-Fl noro-3-{[4-(4-norpholinyl methyl)-1H pyrrol -2-yl]ntt hyl ene) -

Step B:  3-[(3-{[5-(Morpholin-4-ylmethyl)-1 H-pyrrol-3-yljmethylene}-2-0x0-2,3-
15 dihydro-1H-indel-5-yDmethyl]-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 Elemental microanalysis:

C H N S Cl
Theoretical % 35.63 488 11.80 6.75 7.46
Experimental % 56.17 4.89 12.62  5.92 7.84



2- 0x0- 2, 3-di hydro-1I H-indol -5-yl)methyl]-1, 3-thiazolidi ne-2, 4-di one
15 The procedure is as in Steps Ato E of Exanple 50, replacing the
6-fluoroindolin-2-one in Step A by 4-tuoroindolin-2-one. The title
‘product is obtained in the formof a yellow solid. Melt ingpn ini:
248- 250 C Exanpl e 53: - 65 -
3-({4-[2-(4-Morpholinyl)ethyl]-1f-pyrrol-2-yl)nethyl ene)-5-[(2-o0xo-1,
3- oxazolpxdimpl853: 33 t%LLtt)tﬂ,SS) QJMi@cE»Im xﬂynﬂ&h?uwﬂﬁ%%w%ﬂ}-
20 The title product is obtained follow n grotoco described in
Step E of Exanple wt engunereh3ardibydier1 -mdal— -ylimethyl}-1,3-thiazolidine-
5- (2- oxo- oxazol i di - di hydro-i ndol -2-one and the
cogpound obt ai ned ?n %%%§$§%F§%& Melting point: 174C -64-

El emrent al nlcroanaly3|s CHNGO- Theoretical %60.19 5.93 12.21

. 6
3 Ca- {1 By BEHA Ry Varapiey da - dmpr e Hopiane -2 bamedh lene)-
ﬂin?/gE& | hgdglé?g%w&yr}ﬁé&yb L, 3-afiyd?b 22 L4d S Bk 4- i ONE

5- (Hydr oifyﬁéiﬁlhwom@u{lﬁ 5s (Jbﬂa'rrpﬂdiyi eondeydatien oy lthe il;d»ﬁxp(ytnrdod)btéﬁgyd IirrrStelp;t/)Ceof
| - 1, 3zdi h | 10 Th titl t
Condensal MO G b SBwa BedrAdur oty I B e shpfo® dtrintian

product gfepfs epBRABhHHION. MXMM@ZIE%&%Q{S%VWS descri bed in Step D of
Exanple 1. Mxture of Z/ E isoners (46/ Mass spectronetry (ES +,

m z)0:  34axrsaBCl TRy G - 3Wer) 1885 6(%1 (M*)H)Stﬂé}:%B 1665 (M+H)
3-1(3-{[5-(Murpholin-4-ylnmethyl)-1H pyrrol -3-yl Il net hyl ene) - 2- oxo- 2, 3-
15 di hydro-1Hindol -5-yl)inethyll-1,3-thiazolidine-2, 4-di one

hydr ochl Stepd8: THE[I-{{5H elm,ss;iscxzsbscy@m[mmgdexbstyﬁ@ﬁds)nsa{wmﬁs ﬁ}le

product obtained in Step A and thiazolidine-2 di one under the
condi ti ons des cmeﬁydenea-Zst?@pZ,E dhydneatibtindal-S- pd}wthYé} &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,5S5)-3-Azabicyclo[3.1.0]hex-3-yimethyl]-1H-pyrrol-2-yl}-
methylene)-6-fluore-5-[(2-0xo0-1,3-0xazolidin-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.



ZIE isomers (47 |/ 53) Mass spech_oneiry (FS +, m/z): 439. 1447 (MtH)
and 439. 1425 (MrH)+ 20 El enental mcroanalysis: CHNS d
Theoretical %55.63 4.88 11.80 6.75 7.46 Experinental % 5617 4.89
12.62 5.92 7.84 -65- Exanple 55:

3-{[3-({5-[ (1R, 5S)-3-Azabi cycl o[ 3.]. Gthéx-3-yl net hyl ] - 1H pyrrol -3-yl }
met hyl ene) 2- 0X0- 2, 3-di hydr o- 1. Fd- -i ndol - 5-yl ]

net hyl } - Stepr B J’G-@Z—Fiudi'bmmtﬂ)h@nﬂy n,3eoiy0lidinld-oné de 5 Step A
3-({5- [(1R 5S) - 3- Azablc cIo[31 Q]phex 3-yl net hyl [-1H-pyrrol - ﬂy@%m&th
| ene) - 5 (’Wysd‘?%wl—oﬁé{ﬁg? hyslrige P dfodn PHL (Arigonmpleshin a Tiveturg eff BHF / DMF

corrpoundg ? ngt(ﬁﬁifngl%t ﬁﬁ) @%%@P&ﬂde Nt @bs eﬁé\@ ﬁ%{@g gélag cf gi%daﬁvsgg . ds%lu%%ﬁlpof

C of 1 an e conpound o tal n
condi ti ofn,§ -alagcliditv@ebrien(24 St andleg)fin Ex ariple: df TMEXt OMF q71 4nV / E6 ml) over

' tr S +, mz): 340.1645 (M:H) and
IBZSW?_ZS?SSg? E@SM@/H?_‘;%%:SS%% erwgggm?l et%}r rlo our, )él go ution of the) compound obtagnedFPn Step A

EI_ {[ r3r E){ ?236[§ ﬂi}%&@ i8-LERRLeY St PR %%5@ il 7. Qyﬂll) ik added over 1.5 hours,
rref Kyl enm}ilréalomg-ﬂze @n@emy@c belowH(°ad Stierbrgyik frmixtthined for,135 lhckurazwhﬂeml{laeﬂl)

condensat SRVF S0R b S Crckt a7 RaBF PR dbep T Al M emdved under reduced
t hi azol i gicBere, qudte@uanuﬁﬂﬁﬁret RedifRad it onsraesd hLesd NeISteRid &d then
Exanple 1. Mxture of Z/E isomers (60 / 40) Mass spectronetry (ES +,

m ZP:  436xtrasd { iwdp wikn 800188 of FoDK MRy oge@mppleas%areazo@{mne[dg washed with

ot iyt endy e PRt Aot B QP YA ) At 1T iy i

20 2H i npledse &mpoﬂa;edrto@mﬁﬁs dde StstfueAs purlﬁed on silica gel (SiO,, eluant CH,Cl,) to

1- (Bronone t uor o0- 4- ni trobenzene
( y1efd t%e t1tle product which is used dlrectly in the next Step.

Step C: 3-(4-Amino-2-fluorobenzyl)-1,3-0xazolidin-2-one

15 To a solution of the compound obtained in Step B (10.37 mmoles) in ethanol (25 ml) there
are added 122 microlitres of acetic acid. The solution is heated at reflux and stirred for
10 minutes. Powdered iron (2.08 g) and 75 mg of FeCl;.6H,0 are added. After stirring for
2 hours at reflux, the mixture is brought to ambient temperature and then concentrated to
dryness. 50 ml of water are added to the residue obtained, and the pH is made alkaline using

20 sodium hydroxide. The solution is extracted 4 times with AcOEt. The organic phases are
combined and washed with saturated aqueous NaCl solution and then dried with MgSO,.
After filtration, the organic phase is evaporated to dryness to yield the title product, which is

used directly in the next Step.

Step D:  6-Fluoro-3-(methylsulphanyl)-5-[(2-0x0-1,3-0xazolidin-3-yl)methyl]-1,3-
25 dihydro-2H-indol-2-one and 4-fluoro-3-(methylsulphanyl)-5-[(2-0x0-1,3-
oxazolidin-3-yl)methyl]-1,3-dihydre-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 directly

30 in the next Step.



To a solution of 2-luoro-1-nethyl-4-nitrobenzene (0.152 nole) in
toluene, at reflux, there are added dropw se, over 5 hours, 5.1 ni
of di-brom ne. The reaction mxture is subjected to fractional
‘distillation. The residue obtained is triturated in cycl ohexane to
yield the title 25 product in the forfof crystals. The title
product is used directly in the next Step. -66- Step B:
3-(2-Fluoro-4-nitrobenzyl)-1, 3-oxazolidin-2-one To a suspension of
sodi um hydride 60 %in oil (4.48 mmles) in a mxture of

THE /
(2.7 i Dtep Eesh-FluorarS-[§2-oxp Owotlﬁw%-yyp%%ﬂhér%dtlﬁér@msmaah%ﬂne

d i 2

e ur o P T ooty i R BRI it R GrlithyTHRY Bifro-211-

sti rri nginflok2-bnbobitajned is (Sltapt Dantredted h‘ﬂadffsorrb@imuﬁtqbl)ai)fmmme B epyidld the
(26.5 nnnleﬂ% |n a mxture of THE/ DMF (56 in] / 11.2 ml) is added
over 1.5UHGRHOGUCt g nt ai ni ng t he tenperature bel ow 10C. Stirring is

mai Bt ai npghf ectlor‘éezgptﬁ§+ MBhers1(k34m s sl owly added to the

—————————————— then thé THE i s rennved under reduced pressure.

reacti on - mxture an
The reaction mxture is diluted with saturated aqueous NaC sol ution

phases asePd i ARl San ARl b &g s pol i i B teney

then dried w tgavaROs-[(Rbten 3téiatz6ﬁain031y1)mﬁlﬁr 930dif dﬂﬁ@ﬁﬁnﬂ&l— 2-one
evaporated to dryness. The residue is purif on S|Y|ca gel (SiQ2,

el uant CH2C12)hydyochlosidg¢ the title product mhlch is used dlrectly in
the next Tl% gﬁc ip%d%@ 1? obtalsxedlassm Step E, of c 19, Sé.ngl_the com(ﬂouPd obtamfed in

3- (4- Am no- uoro enz 201 Tdi 2 one 0 a’s ion

t haoconp$iepd Hkitthé c@dpéundStbesindd i P@ep’ﬁ?atmm asiktur& o£L N &edmdra §317)
there are added 122 mcrolitres of acetic acid. The solution is

heat ed aMasefregiomelsy €% ?Lf‘@é?)f‘b?ﬁ 1818 (Ml ard 4%%@@*31} on (2.08 g)
and 75 ”Ekanﬁ#Sﬁ@vﬁ%ﬁﬁ%&are added. After stirring for 2 hours at
rell ux, e mxture 1s brought to anbient tenperature and then
concentrated to dryness. 50 @l of Mater Mre @dded to the residue
obt ai ned, and t mad | kal.i,ne usj 2 odi um hydr oxi de. The
solution is exfﬂﬁ8€éﬁaﬁ/tlnggaantﬂzchEiigghé96$ganic phases are
conbi ned and B8 B, saugat ed sgquepuss Nathp sol uti on and t hen
dried with MgSO4. After filtration, the organic phase is evaporated

to dryness to yield the title product, which is

Example §7: 6-Fluoro-3-{[4-(morpholin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-5-[(2-
0xo0-1,3-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
20 Step D of Example 56 and the compound obtained in Preparation 1. Mixture of Z / E
isomers (95/5)

FElemental microanalysis.

C H N T
25 Theoretical % 57.08 5.23 12.10 7.66
Experimental % 57.08 4.72  11.77 813



used directly in the next Step. Step D

6- Fl uor o- 3- (et hyl sul phanyi )-5-[(2-o0xo0-1, 3-oxazolidin-3
yl)methyl]-1,3 25 di hydro-2Hi ndol - 2-one and

“4-fl uoro- 3- (net hyl sul phanyl ) -5-[ (2-oxo-1, 3-
oxazotidin-3-yl)nethyl]-1, 3-di hydro-21%8tndol -2-one The title
products are obtained follow ng the protocol described in Step C of
Exanpl e 19, using 3-(4-am no-2-fluorobenzyl)-1, 3-oxazolidi n-2-one as
starting_material, and are separated on silic gr adi ent

l a_gel (SiO2
hept ane Example38: #h%lupm-ﬁéFb(fagH&Oéma‘i-@fm%fbml)difﬁemoy%}ébnethytene}-5—

next Step. -67- Step_E. 11 avaralidin.i 1243 AH-indal.

6- Fl uor o-5-[ ( 2- oxoﬁ% '§EOO§€gzoglalzz(glldr§?§-¥}P ﬁtehlyll*}y%’? -dllfyf-rgi%%g?%qlfl—&?endol -2
-one The hydrochloride

6- f | uor o- 3- (et hyl sul phanyl ) -5-[ (2-oxo-1, 3-oxazolidin-3-yl)methyl]-1,
3-di hydro-2H indol-2-one obtained in Step Dis treated as descri bed
in Step fAEK 51095 1 i€ in-31 )§ UCH; VafiSindol-2-

Spect r ortepy (oo, i oRg i Sy D IS el drdBSindol-2-one

3- ($4- [ (TR 53y 1®ra3aiatydswdplBngl) F-K20x8-lyd-nradefillin-3-yl)methyl]-1,3-dihydro-2 H-
-1H pyrrol.-2-yl hyl cnel- . . .

6-f1 uor ol-néﬁ"?%‘%?%)@%ai%{%f&a?ﬁﬂ i - B amyleeton iy freated ag; dparibed i iSigo oF
-one  hygtashk pisleielth@e titlk eodacoduct is obtained as in Step E of
Exanpl e 19, using the conpound obtained in 10 Step E and the

conpoundMabs sweaisemety GrepanaiZn W31 KMxttire of Z / E isoners (93/7)
Mass spectranetry (ES +, mz): 423.1817 (Mt 1)+ and 423. 1838 ( MtH) +
El emental mcroanalysis: CH N CC Theoretical % 60.20 5.27 12.21

7. 73  15SfepmRr 4FI06@-3-34450n &phaliBSl-Hinethyly-1 BOp o Ry nbethylene}-5-[(2-oxo-
6- Fl uor o- 3-] [ 4- (nor phol i n- 4-yl nmet hil ) -.1H-pyrrol - 2-2‘/[I ] et hyl ene] -5-[(2
- dRo- 1, 3- oxazbi3renagehdip:3-khmethyil-1,35lihy ¢xpa? B-indpl: rape bydigshloride
hydr ochl ori de
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,5S5)-3-Azabicyclo[3.1.0]hex-3-ylmethyl]-1H-pyrrol-2-yl}-
methylene)-4-fluoroe-5-[(2-oxo0-1,3-0xazolidin-3-y)methyl]-1,3-dihydro-
20 2H-indel-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)



The title product is obtained as in Step E of Exanple 19, using the
conpound obtained in 20 Step D of Exanple 56 and the conpound
Obtained in Preparation 1. Mxture of Z/ E isonmers (95/5) Mass
spectronmetry (ES +, mz): 427.1784 (M+Fl)+ and 427.1795 (Mt1l)'

El enental mcroanalysis: CH N CT 25-fHeoretical %57.08 5.23 12.10
7.66 Experimental % 57.08 4.72 11.77 8.13 -68- Exanple 58:

4- Fl uor o£Bn{dnt (mitnophalysin- 4 yl met hyl ) - 1H pyrrol - 2-yl ] met hyl ene} -5

[ (2- oxo-1, 3-oxazolidin-3-yl) mg,t hyl]-1, 3-di hydr o- 2H i ndol - 2- one

hydr ochl ori de Step A. H e

4- Fl uor o- 5- [ ( 2- ppRyekicar oxazepigi ns3-yl ) pebhyl ¥ -3, 3- di hydr o- 2H-i ndol - 2
-one 5 The

4-f | uor o- 3- ( melipdrsndnptidny| Y9BI[ ( 3-00x0- 1].330xA2d! i di n-3-yl ) net hyl ] -1,
3-di hydro-211- indol-2-one obtained in Step D of Exanple 56 is
treated as described in Step D of Exanple 19 to yield the title
product. Mass spectronetry. (ES +, nmz): 251.0831 (M1 1)+ Step B:
4- Fl uoro-3-{[ 4- (nor phol i n-4-yl net hyl)-1H pyrrol -2-yl]nmethyl ene}-5-1(2
-oxd- 10Exa &2&&015'i[@i'ﬂ3ﬁwrphgliwl-}ﬂm_‘€ﬂ$4)ﬂlHylttﬂ‘mem-iyl}nmﬁiylaieﬁ}%oxo-z,&

15, using the conpBidFeBEERHEh b uRbeu R S bumolb e
in Preparation 1. Mxture of Z/ E isoners (97.4/2.6) Mass

spectronetry (ES +, mz): 427.1781 (MrH)' and 427. 1785 (MrH)
El ement abteRidt FiHaAroxymethy)) - (- (myrpiylor-4-yhnedy b7l i pysrad2-vipmethylengh:

Experi nent al %%Zﬁg%&_élﬁ_‘&%%ﬁ@_g?%% Exanpl e 59:

3-({4-[(I R SS) icyclo ex-3-ylmethyl] -1Hpyrrol-2-yl}-
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-(Merpholin-4-ylmethyl)-1H-pyrrol-2-yljmethylene}-2-0x0-2,3-
dihydre-1H-indel-5-yhmethyl]-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 T
20 Theoretical % 55.63 488 11.80 7.46
Experimental %  56.06 4.59  12.03 7.05



met hyl ene) - 4-f| uor o-5-[ (2- oxo- 1, 3-oxazoli.din-3yl)inethyll-1, 3-di hydr
0- 20 211-indol -2-one hydrochloride The title product is obtained as
in Step E of Exanple 19, using the conpound obtained in Step A and

t he conpound obtained in Preparation 4. Mxture of Z/ E, isoners
(98.5/1.5) Mass spectrometry (ES +, nf2)y: 423.1827 (M+tH)' and
423.1840 (M+H) + -69- El enental mcr oanal ysis: CHN - Theoretical %
28 20 5. EXailedl : 73-( §-[(BRROa S pERkaky Probftléplenta [Qfpylie 7R 1 H)-3Enbth aTp! €
3- [ (3-{[ 3- (Mor phol Pyrfaf-%ymﬂbylfn%ﬁﬂ}rw@r1»%%?;%Wrxé}mfthzllolx%- 2, 3-

di hydr o1+ | ndol - Saigl yiRstaoka Fuk By arQglige- 2. 4 o one
hydr ochl ori de

5- (Hydroxynethyl) 3 {[3-(nor pholin-4-yl nethyl)-113-pyrrol -2-yl [ net hyl

ondensad FORMETRE By BaYEt COBHARRER | refapne tirorodtst B Hsspation e the
the SDFOd%tdu&Qif@'ré}%gatioﬁ 201 Eﬁ%@éé@/ﬁqsdﬁ%@@)i& Jye conditions described
in Step D of Exanple 1. Mxture of Z/ E isoners (96/4) Mass

spect r ombfasyspeE®omer (B +, B40: 462220 \WHH) am@i4334®23ﬂ6(38+1(1}\/&|—|) Sten B:
3-[(3-{[3-(Morpholin-4-ylnethyl)-1H pyrrol - 2-yl ] net hyl enc}- 2- oxo- 2, 3-
di hydro-1 Hindol -5-yl)nethyl]-1, 3-t hi azol i di ne- 2, 4-di one

h drochlmm 1162 : TR 3-{ (il [e1-M @RS pipridi! e
01}/ Exampl e star%ll%ng({f r[glmthe &_gs u?:t Iajg?lgl rlllgg %@E&?fyf}%e%yﬁ@eeﬁ

of Z/ E isoners (DexepiydsedEindetsml ngethyl}-1 »371‘121)‘201 -ZézMOQMFH)
" and 423.1840 (M+H)- Elenental mcroanalysis: CHNJ -

Theoretical %55.63 4.88 11.80 7.46 Experinental % 56. 06 4. 59 12.03
7. 086 Step A:  5-(Hydroxymethyl)-3-({4-[(4-methoxypiperidin-1-yl)methyl]-1H-pyrrol-2-

yi}methylene)-1,3-dihydro-2H-indol-2-one
The procedure is as in Step D of Example 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-{|3-({4-[(4-Methoxypiperidin-1-yl)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 Flemental microanalysis:

C H N S
Theoretical % 61.79 562 1201 6.87
Experimental %  61.05 560  11.64 6.69



-70- Fxaml e 61

3- ({5-[(3aR 6aS) - Hexahydr ocycl opent a[ e] pyrrol - 2(1F4) -yl net hyl ] - 1H
pyrrol-2-yl} nmethyl ene)-5-[(2-o0xo0-1,3-o0xazolidin-3-yl)methyl]-1, 3-
“di hydr o- 2Hi ndol - 2- one hydrochl ori de The procedure is as in Step E of
Exanpl e 19, replacing the product of PFéparation 1 by the 5 product
of Preparation 20. Mxture of Z/ E isoners (98/2) Mass spectronetry
(ES +, mEzhmple36B: 2890-OM- 03?&@11&333 %ﬂ:tﬁ =B (4 dia-1- -
S5 (e et peJrI?3t DRlidih DR MEBE PAATRBIdR-1-yDethyl

yl } et hyl ene) - 2- okH*IB’PBOIdlﬁ&}me@MeM)thﬁ}dth% lnd01-2 -one

met hyl } -1, 3-t hi azol i di ne- 2, 4-di one 10 Std:

5- (Hydr oxynet hyl ) -3-({4- [(4 met hoxypi peridi n-1-yl)nethyl]-1H pyrrol -2
-yl } met Mt eite prddudt Bi dhyalnat Ritoivingtothe Drotaeol T critiedta gL i F B&niple 19 by
Step D of Example 1, replacing the product of Preparation | by the
product &ANIPRAHAR &f rfﬁﬁowoumhgbt@mﬁqi 1 Db dliek Examnle b apd ﬂ)é@pm;aowﬂ the

next Ste

3-{[ 3- ({betf‘?ﬁg%}sﬁﬁgirﬁtﬁ?%é%l di n- 1yl ) met hyl ] 1H pyrrol - 2-yl } et hyl i dene
)- 15 Mass spectrometry (ES +, m/z): 407.2088 (M+H)

2- 0X0- 2, 3-di hydro-| Hi ndoI 5-yl]nmethyl}-1, 3-thiazolidi ne-2, 4-di one
The procedure is as in Step E of Exanple 1, repl aci ng the product of
Step D of Exanple 1 by the product of Step A In this case, the
product obtained is not converted into the hydrochloride. M xture of

7. | E i Esample 642, 3{[A-OfopiladinsppbuetbpbilHpy&8]-3;yljméthylends3-[ @7dxio-1,3-
M-H) + and 467. 1742 ( M+ S-
(7he(|;2 otical % 6L 79° ’é“ é@%z"vﬁmﬁ@?ﬁ%ﬁﬁhﬁ‘%ﬁ 3@)31%2“6937%""6?'0{%’.964
6 69 -71- Exanple 63:

2- Ox0-1, 3-oxazolidi n-3-yl)nmet hyl | - 3- ({4- yrrolidin-
) é&)hw ] The-fiy prqsiuctzmwbyam@{ ) péfmg the motgéﬁyciﬁs@r%ﬂmrﬁm Emfcﬁmmp&ﬁew by

it 'Egaprg&a%saggn PHRIBED LR bRt §Ep Y S BERAp18FS §id BELohBomi P E

obtamed in Preparation 22. Mixture of Z / E isomers (96.7/5.3)

Melting point: 210°C

15 Elemental microanalysis:

C H N Ccr
Theoretical % 59.39 566 12.59 7.97
Experimental % 58.89 545 12,48 7.79

Example 65: 3-[2-(3-{[4-(Morpholin-4-ylmethyl)-1H-pyrrol-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-o0x0-2,3-dihydro-1H-indol-5-yl]acetate
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.



5 condensation of the conpound obtained in Step D of Exanple 19 and
t he conpound obtained in Preparation 18. Mass spectronetry, (ES +,
mz): 407.2088 (M+H) + Exanpl e 64:

3-{[4- (Mor phol i n-4-yl net hyl ) - 1H pyrrol - 3-yl | met hyl ene) - 5-[ ( 2- oxo- 1, 3-
oxazolidin-3-y|)nethy|]-1,3-dihydro-ZFQ ndol - 2- one hydrochl oride 10
The title product is obtained follow ng the protocol described in
Step E oﬁﬁﬁ&ﬁﬁb&gl@Qothﬁeﬁhﬂbmsﬂﬂﬁndmk&yDMRﬁdenpound obt ai ned in

Step Do 19. a .the c und P arati,on

Vi xture. She oA Bestcis BB tesbes SRR e n SR Bl gl |- Plecrrot S} B fined is
409. 187 1ydeitifi:dtly ﬂhh&hag jnt: 210C 15 El enental m croanalvsis: CH
N d - Theoretlcal % 59.39 5.66 12.59 7.97 Experinental % 58.89 5.45

12.48 7.79 Exanpl e 65:

20 5. 5 oo ISR BT oty ar PBARE S0 o' e 2 4 a1 one

hydsochl DiBrde.03 ) @Padded & oiydlution of NaBH, (0.45 g) in THF (15 ml). The reaction mixture
13- (nethylsulphanyt)-Z 0Xx0- 2, 3- dlbﬁdro | Hindol -5-yil acetate The

title pridireted & sBixiftied hoyrdssd thy sampaust eptaimedfin Stepny 613 ) is added,
tart t.
startinggf é)l :g)gzg%l %gly(nbl\ﬁﬁé (@Ubﬁﬂ‘g?gﬁg?gr?r%g&@% o ll%&%ug"?heioﬁl%gﬂl% is Qgﬁc%hﬂgtgd

is used next

(2- ox0- 2yiBledirdtuded prdssiradat -the yés)chxeatbamﬂedl' hvetakért L ip QOdub of BN H,SO4. The
obt ai ned as described in Ex le 1. The roduc% obtained is
used di r ¥BEPYS PhsE BeSapsgie g{l@ﬁ (%taé extracted with ethyl‘acetate. The organic phase 1s
5- (18- Hy di ey Sl Yhao n&lén%%feoﬁ%&eﬁ%ﬁlev _I_]Ia_id}Ql%d 30 binBlesd I hg?teﬁaué R r‘)urlﬁed

added to a sol ution of NaB The reactio
m xt ur e on slipregel €8i(ht elnatl AxOEt)rto 71dhbthe§xtlea:m@ﬁuchm the igroueich ohgasatidd

ot ot g Gt s BB bsed Bt LR W be R, g 007 M) ATt

Step D:  5-2-Hydroxyethyl)-3-{[|4-(morpholin-4-ylmethyl)-1H-pyrrol-2-yi}-
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 as described in Step E of Example 1, starting from the
compound obtained in Step D.
Melting point: 289°C decomposztlon.
Elemental micfoanalvsis:
25 C H N S cr
Theoretical % 56.49 5.15 1146 6.56 7.25
Experimental %  55.74 502 1104 6.13 6.96




under reduced pressure and the residue obtained is taken up in 20 m
of 3N H2SO4. The aqueous phase is saturated with NaC and extracted
wth ethyl acetate. The organic phase is 10 dried over nagnesium

sul phate, filtered and evaporated to dryness. The residue is purified
on silica gel (SiQ2, eluant: AcCEt) to7§reld the title product in the
formof a beige solid The conpound obtained is used directly in the
next reaction. Step

met byl on e h%ﬂ% Bl TRABRSLA Grasoholimyibets i gy penes fastinylene)-
obtained as in Step ook 3—5&%@?53@1!:&6?'5%9]1#%231?@%& ifte-98aib e

Step C and the conpound of Preparation réduct obtalned 1s
used directly in thedimehtorideeacti on. Steil E:

3-[2-(3-{[4- (Morpholin-4-ylnethyl)-ffl-pyrrol-2-yl]nethyl ene)-2-oxo-2
, 3- di hydro-1Hindol -5-yl)ethyl [-1, 3-thiazolidine-2, 4-di one

hydr ochl Sfdp_‘%@ 2Q—(ﬁ?ﬁr&iyﬁﬂ&hﬂ?-@dﬂﬁ[(}&eﬂﬁﬁ-ﬂxﬁ%ﬁ»lﬂﬁm?ﬂﬁfe@hﬁ}i‘i&ﬁzéhpﬁ-

of Exanple starting from conmpound obtai ned’i'n

speét r onkbmetipgene)-1,5dilydra23l- msir%z(mH) + Melli ng p0| nt: 289C
d ; H N
6.0 . 1ot e ol PoyThEL BTG Gip o ant'ehmolyst pfBGRIGH SRy Gt

- 73- ExaHphmple6l and the product obtained in Preparation 23, under the condmons described in
3-{]13-({4- [(D] Met hyl - 4- m)rphol i nyl)methyl]- 1H—pyrro| 2 yl } et hyl ene)
2- oxo- 2, St@ithglaEgampeilndol - 5- yI ] met hyl } - 1, 3- t hi azol i di ne- 2, 4- di one
hydrochl oride Step A
5- (hl ydroxynet hyl ) -3-({4-[ (2- net hyl - 4- nror phol i nyl ) net hyl ] - 1H pyrrol -
- 5yl }rr_ﬁ__ggﬁ'e N2} 3H({3-[@-Meathyl-£hkarpHolinyymethy I g -ply i+ od-2py IDel ithly 1dn®)-2-
obt ai ned ondensatjon of _the co obtained in Step C of
10I 3/ 2% (P gydm-i -mdol -5-yl]jmeth FB)?% guazohdme-z 4-dione h)PdmchIerde
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)

15 FElemental microanalysis:

C H N S
% théorigue 61.05 535 1238 7.09
% expérimental ~ 60.54 537 1213 720

20



Exanple 1 and the product obtained in Preparation 23, under the
conditions described in Step D of Exanple 1. Step B:
- 3-{[ 3- ({4 [ (2- Met hyl - 4- mor phol i nyl )methyl]-1H

pyrrol -2-yl]methyl ene)-2- 10
0X0- 2, 3-di hydro-1 Hindol - 5-yl ] met hyl } = 14 3-t hi azol i di ne- 2, 4- di onehydro
chlorlde The title product is obtained by condensation of t he
product obtained in Step A and thiazolidine-2,4-dione, under the
conditions described in St ep, re of Z E isoners
(95/5) Mass spectronetry (ES=&2H . . Ze L2 H) + and 354. 1803
(MtH) " 15 El enent al nlcroanaly5|s CHNS theorique 61.05 5.35
12.38 7.09 experinmental 60.54 5.37 12.13 7-20 20 -74-

PHARVACCLIGG coApousTUDIVET e et onp aterrsyeoful trﬂndsltqweﬁtﬂlﬁ ongetien povarckus cells,
i nhi bitor of t he cancer ous ce hout . no eC|f|
oxt of 1y agh i) SRl St H 87 BERHEPET s g SRS YRS EL R posl
cel | | un@uqaﬁg:ba&@lmianﬁ%n§a1@rr®d%@a%ﬁeﬁﬁew ei nbel ow. 5 EXAMPLE A
Inhibition of the mgration of A549 cells: "scratch assay” Cells from
the A549 (human non-snmall cell lung carcinona) line are cultured in

an ;Pﬁﬁ%‘iﬁl’@fl%zj%{i&tiﬁﬁ% B ERENGR R br R R * KEMh 2840 gegirgvruh

factor), 2nN|qutan1ne 50 units/m penicillin, 50 ghnl streptonycin
and 10mV, 1 es buffer H=7.4. 10 For the mgration test, the A549
cells ar%ellsr g‘ﬁg’f e 4P 08*})‘61%11?“‘%11% «sll (Iypg O‘@GCIE@P"F)S ligg rare \ﬁ@ltln)e arigan
cul tur edyfQatads RoUF ?te%l Rlebro8 £9),ah ROV 1 dBNG&H rﬁ‘cgﬂt%mr?l (5‘9791t bl
thick scratch 1s made |ﬁ e cell layer, and the ce el are ed

to the occahfbwnds 4ihahghnlt ¢KiF f(bepaB&yhogrevth THowrgeRinMe \Jlitanee, érOeuhlhmml

phot ogr a}%mc lin, qug) lstre og;yc}nha%dsl(ﬁm%iﬂp bl?ffer SI'—"fl ! é?f mgration of

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 uM'.



the cells is assessed. 15 The results show that the conpounds of the
invention are powerful inhibitors of cell magration. By way of
~exanpl e, the conmpound of Exanple 1 shows total inhibition of

m gration at 30nM EXAVPLE B: Absence of non-specific toxicity In
order to show the absence of non-speci‘??é toxicity, the A549 cells
are transferred to 20 96-well plates and exposed to the conpounds
under test for 96 hours. Cell viability is then quantified by a

colorinmetric test, the, M.croculture.Tetrazoliym Assay. (Cancer. Res.,
T8y "asht SaBdls int LR hERN b Hnli R RisOR Sivay withou
i nvent i oporA§RciRttokieNy.C to AS49 cells at concentrations ranging up
to 100M 75 The conpounds of the invention therefore have excell ent
anti-mgratory activity without non-specific toxicity. Exanple C.

| nhi bi tign of uman gl i obl ast oma
tunour UBFHRE gratrtea—Subctit-anet yv—1+Hto—tfe femal e Nude Bal bC
nouse in an anmount of 106 cells. The tunours were then random sed
into groups of eight mce once_ the tumour volunme had reached 200
mB85 Dai Fe hyraa Mlasz%n%{mqlz B7-MEr wasgraier supciignoansly iatpine feppale dgde
by the OBQl'bErrﬁ&Ss% iE}‘éﬁ%ﬁJu‘ﬁt 5f YGLRAL) ﬂye%m%ups%ér%chaa{ ra%lZorqggg intg)éﬁﬁﬂ)ts of
for the weekends. The tunour vol unes were neasure wWce a week “usrng
a sl i di nggitOmaal dncpelie tufifvmr ivolink hddoradfed POOwhin’ fDaibdiradtinent (6.25, 12.5, 25

adm ni stration of the conpoun ccording to. the invention is
statisti 4%%&_@%.*”@? eiﬂ{fl?%?rﬁgiv grl RNEWRChigle v RYFefiered of 17 days
repeat edexc@;\!teﬂror Eﬂe{j@%eakgﬁ%%%%ﬁé{u@vmul;'ﬂ%lIﬁ%%ﬁl)e,d"%&/ic%la{ ngﬁg’ﬁrﬁg g §ﬁ<ﬁgg

bet ween Day 21 an (date for ethical sacrifice of cein
t hed0cont eadlipegr Bagpinhibitemndiogroivthy fomnd hftet dindalstratidresf) the campourdisagéordingyto

bosst bl Che B gh S RO B AreheaBr (oo AN TGS dutteicos dribergy roppated
for dosegye@finf, 2516WdKBy a JENBTTY k&) ansll A8sRTHE bERSBEBlal VAl dhd Day 35
b

Regression of the order of 70 %is observed at a )
(date for ethical sacrifice of the mice in the control group in conformity with ethical rules).

Accordingly, by way of example, the compound of Example 1, on Day 35, makes it possible

15 to obtain inhibition of growth of 102 %, 84 % and 98 % for doses of 6.25 mg/kg,
12.5 mg/kg and 25 mg/kg, respectively. Regression of the order of 70 % is observed at a
dose of 50 mg/kg.

EXAMPLE D: Pharmaceutical composition: Tablets

1000 tablets each containing 5 mg of 3-[3-{[4-(4-morpholinylmethyl)-1H-pyrrol-2-yl]-
20 methylene }-2-0x0-2,3-dihydro-1H-indol-5-yl)methyl]-1,3-thiazolidine-2,4-dione

hydrochloride (EXample 1).....cccoeiriiiieieeiiieceeeeeee e 5¢
WHheEat STATCH ..ottt 20 g
MaIZE STATCH ..veiiieeiiie ettt 20g
LACTOSE .ttt e e sttt nee e 30¢g
25 MaAgNESITUM STEATALE ......eeivereieereierieetieeere st sterteete ettt ere st esse e b essesbaeseessessessensesseaseens 2g
STLICA ettt ettt e b ettt et e st e bt e teenneenn e beerseeaes lg

HydroxypropyleelluloSe ....c.veeieieiieieee ettt 2g



dose of 50 ng/ kg. EXAMPLE D. Pharmaceutical conposition. Tablets 1000
tabl ets each containing 5 ng of
3-[3-{[4-(4-norpholinylnmethyl)-1Hpyrrol-2-yl]- 20
nmet hyl ene} - 2- oxo- 2, 3-di hydro-1
Hindol -5-yl)nmethyl ]-1, 3-thi azol i di ne= 20 2- di one hydr ochl ori de
(Exanple 1)

RBR X~ -R4 Rl (CH2n R Ng erei n. 5 [yepresents 1 or
2, S nrepresents 1 or 2, a pyrrolyl group which is
unsubstituted or substituted by 1 to 3 linear or branched

(C1-C6)al kyl groups, (r) Xrepresents a C(O, S(O or SO2 group, to e
R, and R2, which are the same or different, each represent a |inear
or branctkein( G - C6) al kyl group,

5 ¢ m represents 1 or 2,
¢ nrepresents 1 or 2,
¢ A represents a pyrrolyl group which is unsubstituted or substituted by 1 to 3 linear or
branched (C;-Cg)alkyl groups,
¢ X represents a C(O), S(O) or SO, group,
10 ¢ R; and R,, which are the same or different, each represent a linear or branched
(Ci-Cyg)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,
15 ¢ Rs represents a hydrogen atom or a linear or branched (C,-Ce)alkyl group,

¢ 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

20 nitrogen, oxygen and sulphur, and which may contain one or more unsaturated



or Rl and R2, together with the nitrogen atomcarrying them forma
het erocyclic group, o R3 and R4, together with the atons carrying
.them forma heterocyclic group, 15 (r) R5 represents a hydrogen
atomor a linear or branched (G -(C6)al g,yl group, e R6 represents a
hydrogen atom or a hal ogen atom it béing understood that: - a

"het erocyclic group” neans a nono- or bi-cyclic group which may

cont ai n from ®ndsoit Beingipossible b h heteyoayolie gioupfsoalefioedtat e wimubstituted or
hetero atons segl ec from 20 nitrogen ygen .and sul phu d

whi oy cort B ElsAebLP s B ekt aplegSYH5R Bt B bfiigheq BCContio,
possi bl e for fikar BEbRMEKIACIA,C JiIRHY] Sekoil @ iRy haber BRSURS! (G LE S8y,
substituted by one or nore groups selected fromlinear or branched

(d - 06) al kyl ,aryl, awé%lkylmnd@rsgﬂbw@d, (Gi - 06) al kenyl , oxo, hydroxy,

| b i - Kk , | kyl d.,. | K |
et o, a0ghec el A sty BULBL bSOyl

by one or norgoups eilsedsieditthbded atomshal tigear crxtbeahand ;L CHEayl @bups,
branched (C, -C6)al kyl groups, the notation x neans that the double

bond i s of -ctafbgtioat Zmeiinsthaitthe HHEH1& bomt is ©Rko@GhrGRATRLF EC
isomers, and also to addition salts thereof with a pharmaceutically
acceptabl e acid or base. 10 2- Conpounds of formula (lI) according to
claim1, wherein n represents 1, their optical and geonetric

i soner s, toatibimlopticalddind | gaonsdfic Ssertheseahdwalsh @ phditimaceltsi tatdo§ with a

acceptabl.e acid.. base., 3- . ounds of fornula (1) according to
claim 1,p%ﬁé‘?‘%ﬁuﬂc%[yr%ﬁ?@%@ﬁ?gﬁ%%?ﬁei r optical and geonetric

i soners, and al so addition salts thereof with a pharmaceutically
acceptable acid 15 or base. 4- Conpounds of fornmula (1) according to

cl dPm 1, 2vierequndref fmuRe(l) eqspedkiemio elpinal kyhereigroigpresertieil « theipopbeal and
and geo n?etogﬂe?rié RONRES and R0 AadRioRddld 'th%?eo%%!zirthsa tpﬂgﬁr?a%utygah? a"élceptable acid

or base.

3- Compounds of formula (I) according to claim 1, wherein m represents 1, their optical and
geometric isomers, and also addition salts thereof with a pharmaceutically acceptable acid

15 or base.

4- Compounds of formula (I) according to claim 1, wherein R; and R, represent an alkyl
group, their optical and geometric isomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.

S- Compounds of formula (I) according to claim 1, wherein R; and R,, together with the
20 nitrogen atom carrying them, form a 5- or 6-membered monocyclic group, their optical and
geometric isomers, and also addition salts thereof with a pharmaceutically acceptable acid

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.



pharmaceutically acceptable acid or base. 5- Conpounds of forrmula (I)
according to claim1, wherein R and R2, together with the 20
_nitrogen atomcarrying them forma 5- or 6 menber ed nonocyclic
group, their optical and geonetric is and al so addition salts
thereof with a pharnmaceutically accept e aC|d or base. 6-

Compounds of fornula (1) according to claim1l, wherein R, and R2,

t oget herZ- G arhpaunds ohfarmotrel) atcordingto glamg 11 Wherginf Ry mdaRnﬁ@mr anh the X
group, their and geonetr.ic SONnE addi t |

I te” ¢ rplb AR R Ao BN R BRE 1o ARt brePBrfo ] A0 theihgptica
7-  Conpoghadseoafetdi@istitess, Ghd aR6GAAHIAGaltO tlfdr&ifrﬁnlh a\MhereidduiRaliandcdiable
together with the X group and the nitrogen atomcarrying them form
a t hi azocidipnageonyl group, their optical and geometric isonmers, and
al so addition salts thereof with a pharmaceutically acceptable acid
or base. 5 8- Conpounds of formula (1) according to claim1l, wherein
RS 5 epr egaldmpantdy df agenlatpaicordifieio clapt 1 oahersintR Qe pirednts & hiy $rop&t Siom,
and al so addltlon salts thereof with_a harnaceutlcally accept abl e

aci d or Bageptical apd geeips lwn%r%wmaﬁfm%}ta ihegeat gvith %phar@aceuncaﬂy
wherein &@eﬁgmggagqﬁ%§%_hydrogen atom 10 their optical and
geonetric Isoners al so addition salts thereof with a
pharmaceutically acceptable acid or base. 10- Cbnpounds of formula

I acc to.cl m1l er ei X r re ents a. G0 hei r
bt ot Gttt b bl A EeS TG BTE TSP PSS Bydrogen Hom.
phap mac eyt eptial an@%@@rﬁ&t%@ll%rﬁéib Cﬁn@ ralQaa%ﬁltloll%aﬂtg- the QITRAMNE h@aceutically
formula (1) according to cl aim?1, wherein A represents a

1H- pyr r oiceentdble geidgr bags; their optical and geometric isomers, and
al so addition salts thereof with a pharmaceutically acceptable acid
or base. 12- Conpounds of fornula (I) according to claim1, wherein

R, and RA- Goageiubes ofdrhuld ) aBédrimgan califim Cahéinng fepeiantd 81TR@ group,
mor phol i'nyl group, mand n have the value 1, R5 and
their optical and geometric isomers, and also addition salts thereof with a pharmaceutically

acceptable acid or base.

15 11- Compounds of formula (I) according to claim 1, wherein A represents a 1 H-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 1, wherein R; and R;, together with the
nitrogen atom carrying them, form a morpholinyl group, m and n have the value 1, Rs and
20 R represent a hydrogen atom and A represents a 1 H-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)-1H-pyrrol-2-yljmethylene }-2-0x0-2,3-dihydro-1 H-indol-5-yl)methyl}-
25 1,3-thiazolidine-2,4-dione, its geometric isomers, and also addition salts thereof with a

pharmaceutically acceptable acid or base.



20 R6 represent a hydrogen atom and A represents a 1H pyrrol -2, 4-yl
group, their optical and geonetric isonmers, and also addition salts
_thereof with a pharnmaceutically acceptable acid or base. 13-

Compound of formula (I) according to C%ﬁén]l which is 3-[(3-{[4-(4-
m or ph of i nylnethyl) 1 FprrroI-Z-yT t hyl ene } -2-o0xo0-2, 3
-di hydro-1 Hindol - I)neth - 25 1, 3-thiazolidine-2, 4- dlone its
geonetrllélgﬂﬂmmﬂﬁd @ﬁd déhwwp@ﬁﬂﬁaHOSChheréofWhmhh1$.3[«32)3‘ﬂ4(4~

(1) acconarmag poRFEPRl 2P Gl en P alfdap e IS T

nor phol i nyltmam;dlﬂe-z 4 ki, raall -adsoy 1t raﬁallﬁysh 8aRS vwAthoX hadsmdaceinioatly Qackeptable
H i ndol - | )methyl]- |,3-thiazolidine-2,4-dione, and also its

addltlona pelasgith a pharnaceutlcally acceptable acid or base. 5
15- Process for the preparation of conpounds of formula (1) according
to claim1, <characterised in that there is used as starting materi al
t hesconpsidoaks ffor rii¢ q)rélbdrAtlonBl’of dompdindsl bf NOZmblawmigr &icBrdinggnél dRim 1,
are as defined for forrmula (1), with which there is condensed, in the
pr esenceclBrackeris 5 gt Wé@r@dﬁmﬁéﬁa s@tinggnaaral the gampoundtyermupe 1Dk | ) |

H 10 wherein X, R3 and 4 are as defined for formula (1), to yield

t he conpound of fornulal(IV): R3 X~ NlI1R4 (C 2)n R N®2 (1V),

(C 2)n

dn,

NO
R¢ 2

wherein n and R are as defined for formula (1),
with which there is condensed, in the presence of a base, the compound of formula (1IT):
I’%
S,
H
10 wherein X, R; and Ry are as defined for formula (1),

to yield the compound of formula (IV):

N02 (IV):
6

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

which is subjected to chemical or catalytic hydrogenation to yield the compound of

15 formula (V):



wherein n, X, R3, R4 and R6 are as defined hereinbefore, which is
subj ected to chem cal or catalytic hydrogenation to yield the
.compound of 15 forrmula (V): -80- -3 X~, NR4 (CHz)" R NIz (V),
wherein n, X, R3, R4 and R6 are as def|ned hereinbefore, which is
subjected to the action of tBuOd in the presence of ethyl
(et hyl sul phanyl )acetate, followed by the successive action of
triethylamne and of 5 hydrbghloric acid to yield the conpound of
formula (M): R X~-, NR4 Me C2)n 0 NI (VI)" Rs wherein n,
X. R3, R4 and R6 are as defi herei nbefore, which is subjected to
t he action of powdered zinc to }/i eld the conmpound of formula (VII):
R X~, NRA (C2O NH(VII),( Rs)

2

NH V).

R 2

6

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

5 hydrochloric acid to yield the compound of formula (VI):

(VD),

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

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

11{3
X\T/R4
(CHy),
(VID),
R NH
10 wherein n, X, R3, R4 and Ry are as defined hereinbefore,

with which there is condensed, in the presence of piperidine, the compound of

formula (VIII):



10 wherein n, X, R3, R4 and R6 are as defined hereinbefore, with
which there is condensed, in the presence of piperidine, the conpound
cof formula (VIIl1): -81- RNR2 Xx; ~ A (CH2)m (VIll), O wherein m
A R, R, and R5 are as defined for fg mula (1), to yield, after
acid treatnent, the conpound of forrmura (1), which may be purified
according to a customary separation technique, converted, if
desired, into its addition sak R, 5 pharnaceutlcally
acceptabl e acid or base and seﬁzFQQG// wher e appropriate, intoits
i somers according to arpcustonmary geparation technique. |f- Process
for the preparation of coxpounds formula (1) according to claim1,
characterised in that the/e 1A udédbas stamrmg material the conpound
of- formula (IX): COOR ( )~t RNH2 (Ix), s to wherein n'
represents 0 or 1, and R represents a linear or branched (Cl-C6)al kyl
group, aﬂﬂmeﬂﬁnLA E@Ide&khkdm%@sdﬁmnﬂubﬁﬁﬁhﬂﬂa@mich is subjected to
the action.of t in thedgresence of eth

(et hyl st %ﬂgn ?&E‘éitt%ﬁagneqt f 6HEBOHY qfﬁ"@rrg@@ 6Bs¥high mgytheghrigied according
triethyl 1%”]51 Qﬁst@ﬂﬁryogepawﬁh%gﬂlﬁ(ﬁde Bfvded! F ¥dsGhE Fhe 16 UMRMALAE with a

formula (X
5 pharmaceutlcally acceptable acid or base and separated, where appropriate, into its isomers

according to a customary separation technique.

16- Process for the preparation of compounds of formula (I) according to claim 1,

characterised in that there is used as starting material the compound of formula (IX):

COOR
€y,
(IX),
R? NH,
10 wherein n' represents 0 or 1, and R represents a linear or branched (C;-Cg)alkyl group, and

Rg is as defined for formula (I),
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
S/MC
(cd,),,
© X
15 6

wherein n', R and Rg are as defined hereinbefore,

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



NH (X)' (Adk R6 15 wherein n', R and R6 are as defined

her ei nbefore, which is subjected to the action of powdered zinc to
.yield the conpound of formula (Xl): _ 82 - COX (Cl12)n" O NH (X),
R wherein n', Rand R6 are as defined pereinbe fore, which is placed
in a reducing nmediumto yield the conpound of fornula (XIl): ~H (C
12 O NH (XIl), Rg 5 wherein n and R6 are as defined hereinbefore,
with which there i s condense§OGK the presence of piperidine, the
conmpound of formula (MI11): [RNRRZ R5 ~-A-(CH2)m (VII1), O wherein
in, AL RL, R2, and RS are asqcggfined for formula (1),

(XD,

wherein n', R and Rg are as defined hereinbefore,

which is placed in a reducing medium to yield the compound of formula (XII):

(I)H
(CH,),
NH (X1D),
RG
5 wherein n and Rg are as defined hereinbefore,

with which there is condensed, in the presence of piperidine, the compound of

formula (VIII):
Rl \N /R2
R, /
}*A— (CHyp, (VIID),

O

wherein m, A, Rj, Ry, and R; are as defined for formula (I),

10 to yield, after acid treatment, the compound of formula (XIII):

(XIID),

wherein m, n, A, Ry, Ry, Rs5 and R are as defined hereinbefore,
with which there is condensed directly in the presence of triphenylphosphine and, for

example, ethyl azodicarboxylate the compound of formula (III):



10 to yield, after acid treatnment, the conpound of formula (XII1):
RRR2 HRS 1 A (CH2). (C2a/ | ONH( )_ R6 whereinin, n, A
-Rl, R2, R5 and R6 are as defined hereinbefore, with which there is
condensed directly in the presence of _ggiphenyl phosphine and, for
exanpl e, ethyl azodi carboxyl ate the conpound of formula (111): 83 R3
X~ NN~R4 H wherein X, R3 and R4 are as defined for fornula (1),
to yield the conmpound of formula %), which nmay be purified according
to a custonmary separation techni<gue, nverted, if desired, into its
addition salts with a pharmaceuticatyy *5 acggptable acid or base and
separated, where appropriate, into iHHs isonmers according to a
customary separation technique. 17- Pharmaceutical conpositions
conpr i si wheratn X isanddheare gsrgelined fof fofmplm(Da (1) according to any one

of cl ai 1 10,14 or an.addition salt .thereof wt har.maceut i cal
accept agﬁ% eylg@i e oompeund ioﬁ%ggﬂ@f‘ .V%}HCWE‘P{ q&ngurbge‘ﬁﬁ%é’rémg 164 éusfomalty
phar macessph@ebh Yech@@p! ediverted Of Q¥itcal @b Sts abiBitioRNANIBEOUL pffkmaceutically
conposi tions accordlng to claim17 for use in the manufacture of

{

nedp cane#fesrtakle #§ih ok bassngi sepprgtedhwhateganprominta fintoaittc Someges assprding to a
19- PharagﬁﬁM%§ga&wﬁggngﬁﬁﬁkgps according to claim17 for use .in the
0

manuf act ure

17- Pharmaceutical compositions comprising 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

10 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.

15 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
20 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.



‘medi canents for use in the treatnent of metastatic cancers. 15 20-
Phar maceuti cal conpositions according to claim17 for use in the
manuf acture of nmedicanents for use in the treatnent of cancers of

"the colon, breast, liver, kidneys, brain, oesophagus, melanomnas,
myel omas, cancers of the ovary, non-sm8ft cell |ung cancers, snal
cell lung cancers, cancers of the prostate and pancreas, and

sar comas23-2dse dfas@mimizhd of formalaq®rgeosidtheoh sheoaeibacléins Becer diasgciation
any one of clains 1 to 14 with 0 an anticancer agent selected from
genotoxi8“8@@%9@@“%Wﬂ%ﬂﬁé“ﬁﬁ¥%%ﬁ Cang@lisi met abol i t es, prot easone

i nhi bitors and ki nase inhibitors. 22- Use of an association according
to claim21 in the manufacture of nedicanents for use in the
treatment of cancers. -84- 23- Use of a conpound of forrmula (I)
according to any one of clainms 1 to 14 in association wth
radi ot herapy in the treatnent of cancers.



