3-(((4-PIIFNYL)-PIPERAZINE-I-Y[,)-ALKYL)-3-ALKY]I, I,
3-DIIIYDRO-211-INDOI, 2-ONE DERIVATIVES AND RRI,ATED

WCDMPONDS FOR THE TREATMENT OF CENTRAI, NERWOUBU2005/000052
SYSTEM DISORDERS The present invention is concerned with new
3,3-disubstituted indol-2-one derivatives of the general Formula (1),
wherein R stands for hydrogen, halogen, alkyl having 1-7 carbon atom(s)
or sulfonamido; R[err] represents hydjogen or halogen; R[err] denotes
hydrogen, alkyl having 1-7 carbon atotn(s) optionally carrying an aryl
substituent or aryl optionally carrying one or two halogen substituent(s);
R[err] stands for alkyl having 1-7 carbon atom(s); R[err] represents a
group of tNEEFTRIAFRINTIAE DEFONALIY W AW ach
represents nitrogen or C11; R[err] , R[err] and R[err] each stands for
hydrogen, halogen, trifuorome®}INKYDODbLESkoxy having 1-7 carbon
atom(s), or R[err] and RJ[err] together represent ethylenedioxy; mis 0, 1,
or 2; ais a single, double or triple bond; nis 0, 1 or 2; and
pharmaceutically acceptable acid addition salts thereof which are useful in
the treatment or prophyaxis©f; diseasesrak iR sepkRl nervous system,
the gastrointestinal system and the cardiovascular system. WO
2016/109987 PCT/HU2005/000052 1

The invention relates to new 3,3-disubstituted indol-2-one
derivatives, a process for the preparation thereof, pharmaceutical
compositions containing said new indol-2-one derivatives and

the use of said compounds for the treatment of diseases.

More particularly the present invention is concerned with new

3,3-disubstituted indol-2-one derivatives of the general Formula

(I)J

N @)

wherein



NEW PIPERAZINE DERIVATIVES OF DIALKYL OXINDOLES
TECHNICAL FIELD OF THE INVENTION The invention relates to new
W@ 20dis0A98fituted indol-2-one derivatives, a process for the pREGIAFHIRHAS/000052

thereof, pharmaceutical compositions containing said new indol-2-one
derivatives and the use of said compounds for the treatment of diseases.
More particularly the present invention is concerned with new
3,3-disubstituted indol-2-one derivatives of the general Formula m, RS
R4 N RI (CH2)ma (CH2) N O (I) R2 R8 wherein WO 2005/109987
PCT/HU2005/000052 2 R1 stands for hydrogen, halogen, alkyl having
1-7 carbon atom(s) or sulfonamido;

R! stands for hydrogen, halogen, alkyl having 1-7 carbon

atom(s) or sulfonamido;

R? represents hydrogen or halogen;

R? denotes hydrogen, alkyl having 1-7 carbon atom(s) optionally
carrying an aryl substituent or aryl optionally carrying one or
two halogen substituent(s);

R* stands for alkyl having 1-7 carbon atom(s);

R’ represents a group of the general Formula (1L a) or (11 b),

R7
R7v R6
I3
2
A% RS
aa Ib)

wherein Q and W each represents nitrogen or CH;

R, R’ and R® each stands for hydrogen, halogen,
trifluoromethyl, alkyl or alkoxy having 1-7 carbon atomy(s), or
R®and R’ to gether represent ethylenedioxy;

mis0, 1, or2;

a is a single, double or triple bond;

nis 0, 1 or 2;

and pharmaceutically acceptable acid addition salts thereof.



Rz represents hydrogen or halogen; R3 denotes hydrogen, alkyl having
1-7 carbon atom(s) optionally carrying an aryl substituent or aryl

WQ@ptigvie9sdarrying one or two halogen substituent(s); R4 staR€%/ibv200&/000052
having 1-7 carbon atom(s); RS represents a group of the general Formula
(Ila) or (Il b), R7 R7 R6 ),-R8 R$ (Il a) (H b) wherein Q and W each
represents nitrogen or CH; R6, R7 and R8 each stands for hydrogen,
halogen, trifluoromethyl, alkyl or alkoxy having 1-7 carbon atom(s), or R6
and R7 together represent ethylenedigxy; mis 0,1,0r2; ais a single,
double or triple bond; nis 0, 1 or 2; and pharmaceutically acceptable acid
addition salts thereof WO 2005/109987 PCT/HU2005/000052 3
TECHNICAL BACKGROUND OF THE INVENTION

TECHNICAL BACKGROUND OF THE INVENTIOR:

U.S. patent No. 4,452,808 discloses 4-aminoalkyl-indol-2-one
derivatives having a selective D, receptor activity. These
compounds can be used for the treatment of hypertension. One
of the compounds provided by this patent, namely 4-[2-(di-N-
propylamino)ethyl]-2(3H)-indolone, is used for the clinical

treatment of Parkinson disease.

European patent No. 281,309 provides indol-2-one derivatives
carrying an arylpiperazinyl-alkyl substituent in position 5, which
can be applied for the treaﬁnent of psychotic conditions. One of
the compounds described in this patent, namely 5-[2-[4-(1,2-
benzisothiazol-3-yl)-1-piperazinyl]-ethyl]-6-chloro-1,3-dihydro-
2H-indol-2-one, exerts its activity by interaction with D,, 5-
HT;4 and 5-HT, receptors and is used in the clinical treatment

as an antipsychotic agent.

European patent No. 376,607 discloses indol-2-one derivatives
substituted in position 3 by an alkylpiperazinyl aryl group,
which exert their activity on 5-HT; 4 receptors and are useful for

the treatment of central nervous disorders.



U.S. patent No. 4,452,808 discloses 4-aminoalkyl-indol-2-one derivatives

having a selective D2 receptor activity. These compounds can be used
WoRlthd apegitment of hypertension. One of the compounds prdGdaduz)ogi§90052

patent, namely 4-[2-(di-N- propylamino)ethyl]-2(3H)-indolone, is used for

the clinical treatment of Parkinson disease. European patent No. 281,309

provides indol-2-one derivatives carrying an arylpiperazinyl-alkyl

substituent in position 5, which can be applied for the treatment of

psychotic conditions. One of the comqounds described in this patent,

namely 5-[2-[4-(1,2-
benzisothiazol-3-yl)-1-piperazinyl]-ethyl]-6-chloro-1,3-dihydro-

2H-indol-2-ape,: | ivity, by | i i = HTI d
5-HT2 rec%lag?ogré ar%%éuﬁs%fé%%e%ﬁﬁ%g%gg{gg}rﬁ/%ég %lnééﬁﬁggéhotic
agent. Europederivatars Nood7hiBg7 disshbsttitadolaBephpistetiviatyes

substituted.in position.3 by an alkylpiperazinyl aryl group, which exert
their acti\ﬁltlg/) S n%‘EéITB&ﬁVZ@éB?B‘IA&Md e ?fgé’%ﬁwg{iw{re&?h‘@nt%f
central NeBsiendBOsEL1EisYIRed 00RO 98 RfaidE Pp0RR4080AFR- 4 In

the international patent application WO 98/008816 indol-2- one derivatives
containinﬁ%]%iﬁﬁﬁk%d alkyl-piperazinyl,

The acceleration of technical-social development in the XX.
century constitutes a permanent compulsion of adaptation for
humans, which, in adverse cases, my lead to the occurrence of
adaptation disorders. Adaptation disorders constitute an
important risk factor in the development of diseases of mental or
psycho-somatic origin, such as anxiolytic syndrome, stress
disorder, depression, schizophrenia, disorders of the sense
organs, gastrointestinal diseases, cardiovascular diseases, renal

dis-orders.

For the treatment of the above clinical patterns most
widespreadly pharmaceuticals exerting their activity on the
benzodiazepine system (e.g. diazepam) or on central 5-HT;,
receptors (e.g. buspiron, ziprasidon) have been applied. In case
of psychosomatic diseases anxiolytic therapy is often
complemented by the administration of pharmaceuticals
possessing antihypertensive (acting on the a; or ay receptor), or

antiulcer (Hj-receptor antagonist) activity.



substituted alkyl-piperidinyl or alkyl-cyclohexyl group in position 3 are

disclosed. These compounds possess psycho- trophic activity. The
WQeeeiantgih of technical-social development in the XX. centdGT/HU2005/000052

constitutes a permanent compulsion of adaptation for humans, which, in

adverse cases, my lead to the occurrence of adaptation disorders.

Adaptation disorders constitute an important risk factor in the

development of diseases of mental or psycho-somatic origin, such as

anxiolytic syndrome, stress disorder, gepression, schizophrenia,

disorders of the sense organs, gastrointestinal diseases, cardiovascular

diseases, renal dis-orders. For the treatment of the above clinical patterns

most widgsRISRHYs RITasEAacEHbERIRNBHING el AGtNIEI ORMEver,
benzodiazepine system (e.g. diazepam) or on central 5-HTIA rec.eptors
(e.g. buspi¥disverstasialnayavi vidpedfecipplibay Ihavase sobps petiasomatic
diseases oyt apy is.oft mplemented by the administration
of pharmﬁ:%%ﬁgaé&%%is%%éﬁ% §§tif$§p r?(gvr%iv%F(é:é) |r?8norr$‘tfﬁrel at'or a2
receptor)jnemartiaiod rddbeecaptal anthgomnis feaVigai IVEI20R%09987
PCT/HUZORS/OOO 52 5 . . . :

miluence the quality of life of the patients in an adverse manner

restricting the scope of application of such pharmaceuticals.

The pharmaceuticals acting on the 5-HT;, receptors that have
been so far applied in the therapy are accompanied, however, by
several drawbacks and undesired side-effects. It is a drawback
that the anxiolytic effect can be achieved only after a treatment
lasting for at least 10 — 14 days. Besides, after the initial
administration an anxiogenic effect occurs. As to the side-
effects, the occurrence of sleepiness, sommolence, vertigo,
hallucination, headache, cognitive disorders or nausea has often
been observed. Such effects of the pharmaceuticals render the
co-operation between physicians and patients much more
difficult, because the patients are in the belief that the worsening

of their symptoms is a consequence of the drug administration.

Beside the stress occurring during adaptation to the environment
another great problem of modern societies is the rapid ageing of
population. Owing to the results of modern medical science life
expectancy has increased, and the diseases occurring due to

ageing or developing in the declining years, particularly the



Anxiolytics of benzodiazepine type are accompanied, however, by

several unpleasant side-effects. They have a strong sedative activity,
W@anse16sline of the power of concentration and memory an8@EHE3E885/000052

muscle relaxant effect. Said side-effects influence the quality of life of the

patients in an adverse manner restricting the scope of application of such

pharmaceuticals. The pharmaceuticals acting on the 5-HTIA receptors

that have been so far applied in the therapy are accompanied, however,

by several drawbacks and undesired gide-effects. It is a drawback that

the anxiolytic effect can be achieved only after a treatment lasting for at

least 10 - 14 days. Besides, after the initial administration an anxiogenic

effect ocausbAs o M BI0e:effes BadhecIsc MIRAEe Al FIRRRIAESPh,

somnolence, vertigo, hallucination, headache, cognitive disorders or

nausea hidieen Hedieosainsat Siichefeinss tisispirsmeassuticals
render th&erﬁ‘éﬁ?ﬁ?@{!P&f?ﬁévﬁgﬁﬁlﬂmﬂ%%{?%@%da@ﬁgﬁ?ts Mpyich more

difficult, because the patients are in the at the WBFgenlng of their
symptoms is a consequence of the drug administration. Beside the stress
occurrlngA%%rtﬁec% %da tation to(g?e environment another great problem of

modem sociaties 1S TREHERT Yehss'BE PETRESAS iy isidrerhisults of
modem riveeéast saieneatifabexpeaianarhasinuarsed s diseases
occurringdueto . = .
O statistics, in 2001, 250 million people suffered from
moderate or severe auditory dysfunction. Senile auditory
disturbances can be evidenced in 10% and 25% of the 45-55

year old and 65-75 year old population, respectively.

As a result of the enumerated processes there is a strong need
for new and efficient pharma-ceuticals ensuring a more effective
treatment of these diseases than those available for the time

being.
SUMMARY OF THE INVENTION

The object of the present invention is to develop pharmaceutical
ingredients which are devoid of the above-specified drawbacks
and undesired side-effects characteristic of the active agents
binding to 5-HT4 receptors and which, at the same time, can be

used for the treatment of disorders of the central nervous system.



ageing or developing in the declining years, particularly the WO
2005/109987 PCT/HU2005/000052 6 number of mental diseases has

W@ room10998aps and bounds. The solution of the treatment of PCAME IR #000052
disease, vascular dementias and senile dementia has become a social
problem. Another consequence of ageing processes is the considerable
increase in the number of auditory disturbances. According to WHO
statistics, in 2001, 250 million people suffered from moderate or severe
auditory dysfunction. Senile auditory djsturbances can be evidenced in
10% and 25% of the 45-55 year old and 65-75 year old population,
respectively. As a result of the enumerated processes there is a strong

need for maw aneneifieianb ARArBIAHRE YHEALRABRUIA0 @dnpse plipctive

treatment of these diseases than those available for the time being.
SUMMA Ryt utedeindeleone Remivietivbseof dhehgepessleRoinudatidh is to

develop qg@g&%cgu&%m 'lertegc}11 J§ hich.are devoid of the .
above-specified draw ag<s an %gnﬁc%{sclrg%@sﬁgedpé]}/fe% Eﬁglt%}é’te_rislﬁc of
the activecagirasstdihdipgdodst it seaéptdrsiaild whighual théosame
time, can he usegiﬁ)lcthe treatment of disorders of the central nervous
system. bind “fo 5-HT'4 receptors. As an advantageous consequence, the
compounds dccording to the invention are devoid of the above-
listed side-effects of the compounds binding to said receptors.
Besides, surprisingly it has been found that the compounds of
the general Formula (I) according to the invention bind to 5-
HT,c and o4 receptors, too, and evoke dopamine release, which

activities considerably widen the scope of therapeutic

application.

DETAILED DESCRIPTION OF THE INVENTION

According to an aspect of the present invention there are
provided novel 3,3-disubstituted indol-2-one derivatives of the
general Formula (1), wherein

R! stands for hydrogen, halogen, alkyl having 1-7 carbon
atom(s) or sulfonamido;

R? represents hydrogen or halogen;

R? denotes hydrogen, alkyl having 1-7 carbon atom(s) optionally
containing an aryl substituent or aryl optionally containing one

or two halogen substituent(s);



WO 2005/109987 PCT/HU2005/000052 7 The invention is based on the
recognition that the 3,3-dialkyl- substituted indol-2-one derivatives of the
W@aesraPstmula (I) possess a significant anxiolytic effect, blIRGUHVXINGIP0052

- in contrast to the prior art compounds of similar structure - do not bind

to 5-HTIA receptors. As an advantageous consequence, the compounds
according to the invention are devoid of the above- listed side-effects of

the compounds binding to said receptors. Besides, surprisingly it has

been found that the compounds of theggeneral Formula (I) according to

the invention bind to 5- HT2c and al receptors, too, and evoke dopamine
release, which activities considerably widen the scope of therapeutic

applicatiop? E}Eﬂa!glfg%lglg}f;%glﬁ[%% ;@E@VENTION According

to an aspect of the present invention there are provided novel
3,3-disubKitGEBECHsaH - 2- srup eriigvesnofaihEogeniar dT oy mouiEL(D),

o1 sulona o R e RS L ks donotes
hydrogenR%IkyRﬁa\nng 1-R3carhacin atemds) oflionai#rogen, halogen,
trifluoromethyl, alkyl or alkoxy having 1-7 carbon atom(s), or
R®and R to gether represent ethylenedioxy;
mis0, 1, or2;
a is a single, double or triple bond;

nis0, 1 or 2;

and pharmaceutically acceptable acid addition salts thereof.

The term ,,alkyl” used throughout this specification is intended
to mean straight or branched chain saturated hydrocarbon
groups having 1 to 7, preferably 1 to 4 carbon atom(s), (e.g.
methyl, ethyl, 1-propyl, 2-propyl, n-butyl, isobutyl or tert. butyl
group etc.)

The term ,,halogen” encompasses the fluorine, chlorine, bromine

and iodine atoms and is preferably chlorine or bromine.

The leaving group can be an alkylsulfonyloxy or
arylsulfonyloxy group, e.g. methylsulfonyloxy or p-
toluenesulfonyloxy group; or a halogen atom, preferably

bromine or chlorine.



ntaining an aryl substituent or aryl optionally containing one or two

ﬁglogen sgubstitu)(/ent(s); WO 2005/109987 PCT/HU2005/000052 8 R4 05
warmagad8alkyl having 1-7 carbon atom(s); RS represents a ®GUP B0

general Formula (Il a) or (Il b), wherein Q and W each represents

nitrogen or CH; R6, R7 and R8 each stands for hydrogen, halogen,

trifluoromethyl, alkyl or alkoxy having 1-7 carbon at_om(s)_, or R6 and R7

together represent ethylenedioxy; in is O, 1_, or 2; ais a single, QOublg or

triple bond; nis 0, 1 or 2; and pharmaggutically e}ccepta_b_le allud.addltlon

salts thereof. The term ,alkyl" used throughout this specification is

intended to mean straight or branched chain saturated hydrocarbon

groups hating (e ™ arafaERblduy 4 RBABAIOME (B M ety
1-propyl, 2-propyl, n-butyl, isobutyl or tort. utyl. group etc. e
term, hald§&Pe R oMpHe%Es salisiudiitie, chiopioendsrasfinies angépgine

i ' ine. The leaving group can be an
atoms angdgrpieferphlycoiorng ﬁga%)z{cr:]éﬂgcal y accepta 10 orggmc or
alkylsulfonyloxy or * -

inorganic acids. Inorganic acids suitable for salt formation are
e.g. hydrogen chloride, hydrogen bromide, phosphoric, sulfuric
or nitric acid. As organic acids formic, acetic, propionic, maleic,
fumaric, succinic, lactic, malic, tartaric, citric, ascorbic, malonic,
oxalic, mandelic, glycolic, phtalic, benzenesulfonic, p-toluene-
sulfonic, naphthalic or methanesulfonic acids can be used.

Furthermore, carbonates and hydro-carbonates are also

considered as pharma-ceutically acceptable salts.

To a subgroup of the compounds of the general Formula @
possessing valuable pharmaceutical properties belong the

compounds wherein

R! stands for hydrogen, halogen, alkyl having 1-7 carbon
atom(s) or sulfonamido;

R? represents hydrogen or halogen;

R?is hydrogen;

R* stands for ethyl- or 2-methylpropyl;

R’ represents a group of the general Formula (II a) or I b),
wherein Q stands for nitrogen and W is a CH group;

R’ R’ and R® each represents hydrogen, halogen or alkoxy

having 1-7 carbon atom(s), or



arylsulfonyloxy group, e.g. methylsulfonyloxy or p- toluenesulfonyloxy

group; or a halogen atom, preferably bromine or chlorine. WO
WQRuB/109887 PCT/HU2005/000052 9 The term "pharmaceu®§aliAU2005/000052

acceptable acid addition salts” relates to non-toxic salts of the

compounds of the general Formula (I) formed with pharmaceutically

acceptable organic or inorganic acids. Inorganic acids suitable for salt

formation are e.g. hydrogen chloride, hydrogen bromide, phosphoric,

sulfuric or nitric acid. As organic aC|d§Oform|c acetic, propionic, maleic,

fumaric, succinic, lactic, malic, tartaric, citric, ascorbic, malonic, oxalic,

mandelic, glycolic, phtalic, benzenesulfonic, p-toluene- sulfonic, naphthalic

or methaﬁeﬁngg '%%}gr%a%gn dé rthermore carbonates and

hydro-carbonates are also conS|der 1%’%%% cpéutlcally acceptable
salts. Tom subgrdyp of the compounds of the general Formula (1)

possessm? 4‘7 Iep m ceytical properties belong the compounds
wherein R > halogen, alkyl having 1-7 carbon atom(s)

or sulfonamgigo; RZ represents hydrogen or halogen;

and pharmaceutically acceptable acid addition salts of the

compounds of the general Formula ().

To a subgroup of the compounds of the general Formula (I)
possessing particularly preferable activity belong the derivatives

wherein

R! stands for hydrogen or halogen;

R? represents hydrogen or halogen;

R? is hydro gen;

R* represents ethyl;

R’ is a group of the general Formula (II a);

R, R” and R® each represents hydrogen, halogen or alkoxy
having 1-7 carbon atom(s);

mis 1;

a stands for a single bond;

nisOor1;

and pharmaceutically acceptable acid addition salts of the

compounds of the general Formula (I).



R3 is hydrogen; R4 stands for ethyl- or 2-methylpropyl; R5 represents a
group of the general Formula (Il a) or (Il b), wherein Q stands for nitrogen
WQRI(8987CH group; R6, R? and R8 each represents hydro@€/RERIGEM00052
or alkoxy having 1-7 carbon atom(s), or WO 2005/109987
PCT/HU2005/000052 10 R6 and R? together form an ethylenedioxy
group; mis 0 or 1; a stands for a single bond; nis 1; and
pharmaceutically acceptable acid addition salts of the compounds of the
general Formula (). To a subgroup ofjthe compounds of the general
Formula () possessing particularly preferable activity belong the
derivatives wherein RI stands for hydrogen or halogen; R2 represents
hydrogen or halogen; R3 is hydrogen; R4 represents ethyl; RS is a group

of the general Formula (Il a);
Another subgroup of the compounds of the general Formula ()

possessing particularly preferable activity comprises the
derivatives wherein

R! is hydrogen, halogen, alkyl having 1-7 carbon atom(s) or
sulfonamido;

R? is hydrogen;

R? is hydrogen;

R*is ethyl- or 2-methylpropyl;

R’ stands fo; a group of the general Formula

(I a);

RS, R” and R® each represents hydrogen, halogen, alkoxy having
1-7 carbon atom(s), or

RS and R” to gether form an ethylenedioxy group;

mis 1;

a is a single bond;

nis1;
and pharmaceutically acceptable acid addition salts thereof.

According to a further aspect of the present invention there is
provided a process for the preparation of the compounds of the
general Formula (I) and pharmaceutically acceptable acid

addition salts thereof, which comprises



R6, R7 and R8 each represents hydrogen, halogen or alkoxy having 1-7
carbon atom(s); mis 1; a stands for a single bond; nis 0 or 1; and
WQReFHageTtically acceptable acid addition salts of the compd€iTdH 0000052
general Formula (1). WO 2005/109987 PCT/HU2005/000052 11 Another
subgroup of the compounds of the general Formula (I) possessing
particularly preferable activity comprises the derivatives wherein R' is
hydrogen, halogen, alkyl having 1-7 carbon atom(s) or sulfonamido; R2 is
hydrogen; R3is hydrogen; R4 is ethyIIé)r 2-methylpropyl; RS stands for a
group of the general Formula (R a); R6, R? and R8 each represents
hydrogen, halogen, alkoxy having 1-7 carbon atom(s), or R6 and R7

together f@[ﬁ?&&ﬁf@&'%ﬁ‘ﬂ%ﬂf’% general Formula (III),

R4
R! (CHz)m ~ \a <~ (CHz)n \L

o .
N (III)
R? |
R3
wherein L is a leaving group, preferably chlorine or
bromine, m and n each stands for 0, 1 or 2 and a is a

single, double or triple bond, with a piperazine derivative

of the general Formula (IV)
RS
(\N/
g

CHN

. 5.
wherein R’ is as stated above,

in the presence of an acid binding agent; or

(b) reacting a compound of the general Formula VD),

g R

0 (VI)

R? l



mis 1; ais a single bond; nis 1; and pharmaceutically acceptable acid

addition salts thereof. According to a further aspect of the present
WOorentlevPsiiere is provided a process for the preparation of tR€T/HU2005/000052

compounds of the general Formula (1) and pharmaceutically acceptable

acid addition salts thereof, which comprises WO 2005/109987

PCT/HU2005/000052 12 (a) reacting a compound of the general Formula

(1), R4 Rl (CHZ)m~\a ~/(CR2)n\L N O (lll) R2 1 R3 whereinLis a

leaving group, preferably chlorine or bygmine, m and n each stands for 0,

lor2andaisa single, double or triple bond, with a piperazine derivative

of the general Formula (V) /RS (V)

wherein R!, R% R® and R* are as stated above, with a

compound of the general Formula (VII), -

@/

1~ CH)nsa "™\ (CH), N (VID)

wherein m and n each stands for 0, 1 or 2, a represents a
single, double or triple bond and L is a leaving group,
preferably chlorine or bromine, in the presence of a strong

base; or

(c) for the preparation of compounds of the general Formula (I),
wherein n is 1 and a stands for a triple bond, reacting a

compound of the general Formula (VIII),

R4 i, \//

0
‘ N (VIID)
R2 |
R3

Rl

wherein R}, R% R’ R* and m are as stated above, with
formaldehyde, optionally converting the thus-obtained
compound of the general Formula (III), wherein L stands

for a hydroxy group, into a compound of the general



HNJ wherein R5 is as stated above, in the presence of an acid binding

agent; or (b) reacting a compound of the general Formula (VI1), RIR4 0
WQZDOOMPR2 | R3 WO 2005/109987 PCT/HU2005/000052 1IBCIAHEI205R00052

R2, R3 and R4 are as stated above, with a compound of the gene_ral

Formula (VII), rl_ " 1/Rs L'~ (CH2)m a'_-~ (CH2)n ~N (VII) where_ln m

and n each stands for 0, 1 or 2, a represents a single, double or triple

bond and L is a leaving group, preferably chlorine or bromine, in the

presence of a strong base; or (c) for thg preparation of gompounds of the

general Formula (1), wherein nis 1 and a stands for a triple bond, reacting

a compound of the general Formula (VIII),
Formula (III), wherein L is a halogen atom or an

arylsulfonyloxy or alkylsulfonyloxy group, and reacting
the thus-obtained compound of the general Formula (11D),
wherein a is a triple bond and n is 1, with a compound of
the general Formula (IV) in the presence of a strong base;

or

(d) for the preparation of the compounds of the general Formula
(D), wherein R!, R, R3, RY R’ , m and n are as stated above
and a stands for a single or double bond, subjecting the
corresponding compound of the general Formula @,

wherein a stands for a triple bond, to reduction; or

(e) for the preparation of the compounds of the general Formula
(D), wherein R, R%L RS ,RY, R’ m and n are as stated above
and a represents a single bond, subjecting the
corresponding compound of the general Formula @,

wherein a stands for a double or triple bond, to reduction,

and, if desired, halogenating the product containing hydrogen in
the place of R? or liberating the free base from its salt or
converting it into a pharmaceutically acceptable acid addition

salt with an organic or inorganic acid.



R1 R4 (CH2)m N (VIII) R2 1 R3 wherein R1, R2, R3, R4 and m are as

stated above, with formaldehyde, optionally converting the thus-obtained
w@empaasdof the general Formula (I11), wherein L stands for BAT/HIE09S/000052

group, into a compound of the general WO 2005/109987

PCT/HU2005/000052 14 Formula (PI), wherein L is a halogen atom or an

arylsulfonyloxy or alkylsulfonyloxy group, and reacting the thus-obtained

compound of the general Formula (lll), wherein a is a triple bond and n is

1, with a compound of the general Folrgnula (IV) in the presence of a

strong base; or (d) for the preparation of the compounds of the general

Formula (1), wherein R1, R2, R3, R4, R5, m and n are as stated above

22rqn§osjn of t?w %er?egrlaf’ o?r?r%% f%%wﬁérelﬁ? t%inforr f’l%?(—:-nr%g]r?d

to reductiont ar are as stated above, can be prepared by reacting a
compound of the general Formula (III), wherein RI-R* a, m and
n are as stated above and L is a leaving group, with a compound
of the general Formula (IV), wherein R’ is as stated above, in
manners analogous to those known from the literature [Houben-
Weyl: Methoden der organischen Chemie, Georg Thieme
Verlag, Stuttgart, 1992, 4 Edition, vol. E16d (D. Klamann); R.
C. Larock: Comprehensive Organic Transformations, 2%
Edition, John Wiley & Sons, New York, 1999, 789; D. A.
Walsh, Y-H. Chen, J. B. Green, J. C. Nolan, J. M. Yanni J. Med.
Chem. 1990, 33, 1823-1827].

During the preparation of the compounds of the general Formula
() the formation of the substituents can be carried out in
optional succession according to methods known from the
literature. It is expedient to prepare the compounds of the
general Formula (II[) by reacting a compound of the general

Formula (V),

L —(CH,),, ~a >\ (CHL). ~ L 4%

— wherein L, a, m and n are as stated above and L’ is a leavin
?

group or a group that can be converted into a leaving group —



(e) for the preparation of the compounds of the general Formula (1),

wherein R', R2, R3, R4, R5, m and n are as stated above and a
WO0p8889M87a single bond, subjecting the corresponding compBeuiduapeR®00052

general Formula (1) wherein a stands for a double or triple bond, to

reduction, and, if desired, halogenating the product containing hydrogen in

the place of R2, or liberating the free base from its salt or converting it

into a pharmaceutically acceptable acid addition salt with an organic or

inorganic acid. WO 2016/109987 PCT{@ U 2005/000052 15 The

compounds of the general Formula (1), wherein R1-R5, a, in and n are as

stated above, can be prepared by reacting a compound of the general

Formula rein R'-R4. a. m and re as stated a%%/:}e d.lsis a
leaving g%%?&%ﬁ%&lﬁnﬁo&ﬁi& %efnt?%f;jbs%%l}%?%m% P\?Vl%e#gin R5
is as statert atsoviatéd abaneershivialbgobsde thagpkawechrmihe

literature [HQuben- Weyl: Methoden der organischen Chemie, Georg
Thieme %ﬁ? SSHRAYLrreso i titinitie Ldpubsrd\eylkMeiaadsnit. C.

Larock: GREehensive @%@,C@é@%%@%%l skdiEan, fopn Wiley
& Sons, Ngw York, 1999, 789: D. A. Walsh, Y-H. en, J.B. Green, J. C.
Nolan, J,‘KA_ Vditinm. weld. V/2b; A. R. Katritzky, Ch. W. Rees:

Comprehensive Heterocyclic Chemistry, 1™ Edition, Pergamon,
Oxford, 1984, vol. 4. (ed.: C. W. Bird, G. W. H. Cheeseman),
98-150 and 339-366; G. M. Karp Org. Prep. Proc. Int. 1993, 25,
481-513; B. Volk, T. Mezei, Gy. Simig Synthesis 2002, 595-
597]. |

The compounds of the general Formula (I), wherein R'-R®, a, m
and n are as stated above, can also be prepared by reacting a
compound of the general Formula (VI) — wherein R'-R* are as
stated above — with a compound of the general Formula (VII) —
wherein Rs, a, m and n are as stated above and L is a leaving
group — according to methods known from the literature [R. J.
Sundberg: The chemistry of indoles, Academic Press, New
York, 1970, chapter VIL; G. M. Karp Org. Prep. Proc. Int.
1993, 25, 481-513; A. S. Kende, J. C. Hodges Synth. Commun.
1982, 12, 1-10; W. W. Wilkerson, A. A. Kergaye, S. W. Tam J.
Med. Chem. 1993, 36, 2899-2907].

The compounds of the general Formula (I), wherein R!-R® and

m are as stated above, a is a triple bond and n is 1, can also be



Chem. 1990,33,1823-1827]. During the preparation of the compounds of

the general Formula (Ill) the formation of the substituents can be carried
W@aedi1e9986nal succession according to methods known fromPEEHU2005/000052

literature. It is expedient to prepare the compounds of the general

Formula (lll) by reacting a compound of the general Formula (V),

L~(CH2)m~,,a-~, /L (V) (CHz)" - wherein L, a, m and n are as stated

above and L' is a leaving group or a group that can be converted into a

leaving group WO 2005/109987 PCT/HU2005/000052 16 with a

compound of the general Formula (VI), wherein R1-R4 are as stated

above, which has been composed according to methods known from the

|iterature8 benyVeydiiel R FreaniReRen Fhemie Gee)9

Thieme Verlag, Stutltga4rt, 977, 4th Edition, vol. V/2b; A. R. Katritzky, Ch.
W. Rees: WargirdReRsivadHatere ey diet@hamistry in thépitismmcPefgamon,

20-a60 LR G B chptins o Yo g TRl Vol T
Mezei, Gyh&iinRS)isthe $iat2@QB0595- by methods known from the
literature [Houben-Weyl: Methodén der organischen Chemie,
Georg Thieme Verlag, Stuttgart, 1977, 4 Edition, vol. V/2a
(ed.: E. Miiller), 545-549; B. M. Trost, I Fleming:

1™ Edition, Pergamon

Comprehensive Organic Syntheses,
Press, Oxford, 1991, vol. 2 (ed.: C. H. Heathcock), 893-898; K
Ishizumi, A. Kojima, F. Antoku Chem. Pharm. Bull. 1991, 39,

2288-2300].

In certain cases this reaction can also be performed in several
steps, namely by reacting in the first step the compound of the
general Formula (VIII) — wherein R'-R* and m are as stated
above — with formaldehyde and obtaining a compound of the
general Formula (III), wherein R'-R* and m are as stated above,
n is 1, a is triple bond and L is hydroxy. The thus-obtained
compound is then reacted either directly with the compound of
the general Formula (IV), or the L=OH group is converted first
into a more suitable leaving group by methods known from the
literature and then reacted with a compound of the general
Formula (IV) to obtain a compound of the general Formula (J),
wherein R'-R’ and m are as stated above, a is a triple bond and n

is 1.



597]. The compounds of the general Formula (1), wherein R1-R5, a, m
and n are as stated above, can also be prepared by reacting a compound

W@RehE1geIral Formula (V1) - wherein R1-R4 are as stated aRGUuZHURNIF/A00052
compound of the general Formula (VII) - wherein R5, a, m and n are as
stated above and L is a leaving group - according to methods known from
the literature [R. J. Sundberg: The chemistry of indoles, Academic Press,
New York, 1970, chapter VII.; G. M. Karp Org. Prep. Proc. Int. 1993, 25,
481-513; A. S. Kende, J. C. Hodges %)énth. Conunun. 1982, 12, 1-10; W.
W. Wilkerson, A. A. Kergaye, S. W. Tam J. Med. Chein. 1993, 36,
2899-2907]. The compounds of the general Formula (1), wherein R1-R5
and m are as stated above, a is a triple bond and nis 1, can also be WO
2005/109987 PCT/HU2005/000052 17 prepared by reacting a compound
of the gemakatb@ioutals\df he wherainfRinRkh a0y whareiaRstatedabove
- in the presence of formaldehyde with.a compound of the general

Formula &% 1 fiscreitiatast iabode el ¢ dbavinsls, dhdendls faom

the literajyye Béoﬁé:ﬁh‘é(ﬁ Metheden desRrgRnisenen mBegiferpeory

Thieme Verlag, Stuttgart, 19?7, 4th Edition, vol. V/2a
Formula (I), wherein R'-R’, m and n are as stated above and a is

a triple bond, by methods known from the literature [Houben-
Weyl: Methoden der organischen Chemie, Georg Thieme
Verlag, Stuttgart, 1980, 4™ Edition, vol. IV/1c and IV/1d (ed.:
H. Kropf); J. March: Advanced Organic Chemistry, Reactions,
mechanisms and structure, 4™ Edition, John Wiley & Sons, New
York, 1992, 771-780].

The compounds of the general Formula (I), wherein R!-R°, m
and n are as stated above and a is a single bond, can also be
prepared by reducing a compound of the general Formula (1),
wherein RI-R®, m and n are as stated above and a is a double
bond, according to methods known from the literature [Houben-
Weyl: Methoden der organischen Chemie, Georg Thieme
Verlag, Stuttgart, 1980, 4™ Edition, vol. IV/1c and IV/1d (ed.:
H. Kropf); J. March: Advanced Organic Chemistry, Reactions,
mechanisms and structure, 4™ Edition, John Wiley & Sons, New
York, 1992, 771-780].



(ed.: E. Muller), 545-549; B. M. Trost, I. Fleming: Comprehensive Organic
Syntheses, Ith Edition, Pergamon Press, Oxford, 1991, vol. 2 (ed.: C. H.
WOZREHOeR), 893-898; K Ishizumi, A. Kojima, F. Antoku CherRCRAHRA05/000052
Bull. 1991, 39, 2288-2300]. In certain cases this reaction can also be
performed in several steps, namely by reacting in the first step the
compound of the general Formula (VIII) - wherein R1-R4 and m are as
stated above - with formaldehyde and obtaining a compound of the
general Formula (l1), wherein R1-R4 gnd m are as stated above, nis 1, a
is triple bond and L is hydroxy. The thus-obtained compound is then
reacted either directly with the compound of the general Formula (1V), or
the L=OH group is converted first into a more suitable leaving group by
methods known from the literature and then reacted with a compound of
the genelle Bormulmddo)fithelgtmiera Fompdarit),ofeecgeRRT Fommula (1),

wherein R1-R5 and m ar stated ahove, a is a triple bond and n is 1.
WO 2008 bBa8Y PO SE GHBONS 08 Pire BE e A B AR

general kigsaaibdrareigdBdiRontRAKS hagresairRdaheugand a

is a single or double bond, can
the last reaction step. In this case a compound of the general

Formula (I) is used as starting substance wherein all substituents
are as stated above except the one to be formed. The
infroduction and conversion of the substituents are carried out
according to methods known from the literature [Houben-Weyl:
Methoden der organischen Chemie, Georg Thieme Verlag,
Stuttgart, 1977, 4™ Edition, IV/la-d; vol. V/2b]. During the
introduction of the substituents application or elimination of
protecting groups may become necessary. Such methods are
specified in T. W. Greene, Protective groups in organic

synthesis, John Wiley & Sons, 1981.

The compounds of the general Formulae (IV), (V) and (VII) are
known from the literature or can be prepared by analogous

methods.

The compounds of the general Formula (VI), wherein R!-R* are
as stated above, can be produced by known methods, the
formation of the substituents is carried out in optional
succession according to methods known from the literature [A.

R. Katritzky, Ch. W. Rees: Comprehensive Heterocyclic



also be prepared by reducing a compound of the general Formula (1),

wherein R'-R5, m and n are as stated above and a is a triple bond, by
WOorzsthaod89%mnown from the literature [Houben- Weyl: MethodenPgdyHU2005/000052

organischen Chemie, Georg Thieme Verlag, Stuttgart, 1980, 4th Edition,

vol. IV/lc and IV/Id (ed.: H. Kropf); J. March: Advanced Organic

Chemistry, Reactions, mechanisms and structure, 4th Edition, John Wiley

& Sons, New York, 1992, 771-780]. The compounds of the general

Formula (1), wherein R1-R5, m and n,gre as stated above and a is a

single bond, can also be prepared by reducing a compound of the

general Formula (I), wherein R1-R5, m and n are as stated above and a

is a doub, ageoding f the literatyre
[Houben-%vﬁgﬁ%},ét%oden dé&?%gr}gga&%?ﬁgjr%% éﬁ%rrﬁ%?%hfglfg%%%mce'
Verlag, SWittdirt],1980 WithHEdiflosesemlad)//|€ &aA0 Viidi (33.9-366Krpf); J.

March: Advanced Organic Chemistry, Reacti echanisms and
structu re&ﬂhﬁﬁrdmﬁ%&%%g;?@é@m&%ﬁﬁ QWQZ%O]. WO
2016/109987 difaid Hh470015/00095894 3 Fheccompauigs ofgheggneral
Formula (l), wherein R1-R5, a, m and n are as stated above, can also be
preparedB9¢dityingButed, 481-513; A. S. Kende, J. C. Hodges Synth.

Commun. 1982, 12, 1-10].

During the preparation of compounds of the general Formula
(VIII), wherein R!-R* are as stated above and m is 1, 2 or 3, the
introduction of the substituents R'-R* and —(CHy)m-C=CH can
be performed in optional succession according to methods
known from the literature [A. R. Katritzky, Ch. W. Rees:
Comprehensive Heterocyclic Chemistry, 1™ Edition, Pergamon,
Oxford, 1984, vol. 4 (ed.: C. W. Bird, G. W. H. Cheeseman),
98-150 and 339-366; C. Gautier, M. Aletru, Ph. Bovy WO
99/62900; B. Volk, T. Mezei, Gy. Simig Synthesis 2002, 595-
597, G. M. Karp Org. Prep. Proc. Int. 1993, 25, 481-513; A. S.
Kende, J. C. Hodges Synth. Commun. 1982, 12, 1-10]. The
compound of the general Formula (VIII) is preferably prepared
by alkylating a compound of the general Formula (VI) —
wherein R'-R* are as stated above — with a compound of the
general Formula (IX), wherein m is 1, 2 or 3 and L is a leaving

group, according to methods known from the literature.



the formation of the substituents R1-R8 in different succession in the last
reaction step. In this case a compound of the general Formula (1) is used
WQ 20§t substance wherein all substituents are as stated REAGVEERESP0052
the one to be formed. The introduction and conversion of the substituents
are carried out according to methods known from the literature
[Houben-Weyl: Methoden der organischen Chemie, Georg Thieme
Verlag, Stuttgart, 1977, 4th Edition, IV/la-d; vol. V/2b]. During the
introduction of the substituents appligation or elimination of protecting
groups may become necessary. Such methods are specified in T. W.
Greene, Protective groups in organic synthesis, John Wiley & Sons,
1981. The compounds of the general Formulae (1V), (V) and (VII) are
known from the literature or can be prepared by analogous methods. The
compoufitls obthpogederaf Fbenpeteeal| FovimadeidR pREcee g Stated

above, can be_ produced by known methods, the . for io .
substitug}ﬁ@@g&?ﬁg&%{ﬁ ?ﬂ éﬂb iOhal %?J%gggs%nhfg%% ir%o%tloqr%%trt]ods

known fegip hecligrateteiffo pRalsaksimtiyalGhddépibksadibaddithensive
Heterocyclic WO 2005/109987 PCT/HU2005/000052 20
salts by methods known from the literature.

According to a further aspect of the present invention there are
provided pharmaceutical compositions comprising as active
ingredient a compound of the general Formula (I) or a
pharmaceutically acceptable acid addition salt thereof in
admixture with one or more conventional carrier(s) or auxiliary

agent(s).

The pharmaceutical compositions according to the present
invention contain generally 0,1-95 % by weight, preferably 1-50
% by weight, particularly preferably 5-30 % by weight of the

active ingredient.

The pharmaceutical compositions of the present invention may
be suitable for oral (e.g. powders, tablets, coated tablets,
capsules, microcapsules, pills, solutions, suspensions or
emulsions), parenteral (e.g. injection solutions for intravenous,
intramuscular, subcutaneous ot intraperitoneal use), rectal (e.g.
suppositories) transdermal (e.g. plasters) or local (e.g.

ointments or plasters) administration or for the application in



Chemistry, It" Edition Pergamon, Oxford, 1984, vol. 4 (ed.: C. W. Bird, G.

W. H. Cheeseman), 98-150 and 339-366; C. Gautier, M. Aletru, Ph. Bovy
Wa@INBBI00; B. Volk, T. Mezei, Gy. Simig Synthesis 2002, BOGHZPIFA00052

M. Karp Org. Prep. Proc. Int. 1993, 25, 481-513; A. S. Kende, J. C.

Hodges Synth. Commun. 1982, 12, 1-10]. During the preparation of

compounds of the general Formula (VIII), wherein R1-R4 are as stated

above and mis 1, 2 or 3, the introduction of the substituents R1-R4 and

-(CH2)m C=CH can be performed in gptional succession according to

methods known from the literature [A. R. Katritzky, Ch. W. Rees:

Comprehensive Heterocyclic Chemistry, Iffi Edition, Pergamon, Oxford,

1984, volpgifeds GrleBirdaf Wold: GBgeSEMANl %ﬁ%m%‘?‘f}?'%e;

C. Gautier, M. Aletlu, Ph. Bovy WO 99/62900; B> VolKk, T. Mezel,
Simig Syathesisitoe 2685 dEQ7{cGhM ilkamiGrgnBrdg Praituded. B993,

25,481-513,A.S. K J..C. Hadges Synth. Commun, 1982, 12, 1-10].
The com%%%lr? o ‘{Se%ée%%argy ﬁ%‘?g‘lﬁ.ﬁéﬂ({%}ﬁ)’%’ﬁ?&%@ﬁ@} R by

alkylating a compound of the general Formula (VI) - wherein R1-R4 are as
stated above - with a compound of the general Formula (IX), wherein m is

1, 2 or 3 4R BoldanbaIGeisHlCUBReFHiABSIS M etRbASRIENFHGM the

literatureeontaining the compounds of the general Formula (I) or
pharmaceutically acceptable acid addition salts thereof may
comprise fillers or carriers (such as lactose, glucose, starch,
potassium phosphate, microcrystalline cellulose), binding agents
(such as gelatine, sorbite, polyvinyl pyrrolidone), disintegrants
(such as  croscarmelose, Na-carboxymethyl cellulose,
crospovidone), tabletting auxiliary agehts (such as magnesium
stearate, talc, polyethylene glycol, silicic acid, silica dioxide)

and surface-active agents (e.g. sodium lauryl sulfate).

The liquid compositions suitable for oral administration can be
solutions, suspensions or emulsions. Such compositions can
contain suspending agents (e.g. gelatine, carboxymethyl
cellulose), emulsifiers (e.g. sorbitane monooleate, solvents (e.g.
water, oils, glycerol, propylene glycol, ethanol), buffering
agents (e.g. acetate, phosphate, citrate buffers) and preservatives

(e.g. methyl-4-hydroxybenzoate etc.).

Liquid pharmaceutical compositions suitable for parenteral

administration are generally sterile isotonic solutions optionally



WO 2005/109987 PCT/HU2005/000052 21 The compounds of the

general Formula (1) prepared by the methods according to the invention
Ww@anhabgrated from their salts or converted into pharmace RFARE2005/000052

acceptable acid addition salts by methods known from the literature.

According to a further aspect of the present invention there are provided

pharmaceutical compositions comprising as active ingredient a

compound of the general Formula (I) or a pharmaceutically acceptable

acid addition salt thereof in admixturgqwith one or more conventional

carrier(s) or auxiliary agent(s). The pharmaceutical compositions

according to the present invention contain generally 0,1-95 % by weight,

preferably. ;56 Dy WeigltPASHIAUY BLGICTA. 30 6ty welght o

the active ingredént. The pharmaceutical corpositions ofthe present
inventiorpmasgrvbwsuitable for oral (e.g. powders, tablets, coated tablets,
capsules, microcapsules, pills, solutions, suspensions or emulsions),
parenteral (e.g. injection solutions for intravenous, intramuscular,

subcutarmgus phinthaparieseatsaphsiastal (QahtaHRROSHS e ive

transdermal (e.g. plasters) or local (e.g. _
ingredient a compound of the general Formula (I) or a
pharmaceutically acceptable acid addition salt thereof, such as
suppositories, contain the active ingredient evenly dispersed in
the basic material of the suppository (e.g. in polyethylene

‘ glycol or cocoa butter).

According to a further aspect of the present invention there is
provided the use of an indol-2-one derivative of the general
Formula (I) or a pharmaceutically acceptable acid addition salt
thereof for the preparation of pharmaceutical compositions
suitable for the treatment or prophylaxis of disorders of the
central nervous system or psychosomatic disorders including
anxiety syndromes, particularly generalized anxiety disorders,
panic disease, compulsive disease, social phobia, agoraphobia,
phobias connected to specific situations, post-traumatic stress
disorder, post-traumatic memory disturbances, cognitive
disturbances, sexual dysfunction originating of central nervous
system origin, depression, schizophrenia, gastrointestinal

diseases and cardiovascular diseases.



ointments or plasters) administration or for the application in WO

2005/109987 PCT/HU2005/000052 22 form of implants. The solid, soft or
WaOigoed/plasmaceutical compositions according to the inventioRGRALUREVS/000052

produced by methods conventionally applied in the pharmaceutical

industry. The solid pharmaceutical compositions for oral administration

containing the compounds of the general Formula (I) or pharmaceutically

acceptable acid addition salts thereof may comprise fillers or carriers

(such as lactose, glucose, starch, potggsium phosphate, microcrystalline

cellulose), binding agents (such as gelatine, sorbite, polyvinyl

pyrrolidone), disintegrants (such as croscarmelose, Na-carboxymethyl

cellulose reogaunianelidadietifp ansiery aaents ﬁ%&@s Badapstum

stearate, talc, polyethylene glycol; silicic acid, silica™dioxi
surface-agtivatagentsufe. hesadieparddurhysuitiaden Theetiondsl cainpbsitions

suitable foy oral administration can be solutions, suspensions or
emulsiong.ﬁgﬁ%af?%%%ﬁ%llg it %%%Zﬂ‘%%%f&‘é?n%%f?éé%gi’r?gaga%?g &
gelatine, gashaxymetayly caluipamlecryligifliersi(gud Sesbifane and/or
monooleate, solvents (e.g. water, oils, glégerol, propylene glycol,

ethanol), BEHEHRHG jaddhs medRts Heupk-e Salaricibmericand
preservalyf$ers and auxiliary agents together with the methods which

can be used in the pharmaceutical industry are disclosed in the
literature (Remington’s Pharmaceutical Sciences, Edition 18,
Mack Publishing Co., Easton, USA, 1990).

The pharmaceutical compositions according to the present
invention contain generally a dosage unit. The daily dosage for
human adults can be generally 0,1-1000 mg/kg body weight of a
compound of the general Formula (I) or a pharmaceutically
acceptable acid addition salts thereof. Said daily dose can be
administered in one or more portion(s). The actual daily dose

depends on several factors and is determined by the physician.

According to a further aspect of the present invention there is
provided the use of the compounds of the general Formula (D or
pharmaceutically acceptable acid addition salts thereof for the
treatment or prophylaxis of disorders of the central nervous
system and psychosomatic disorders including anxiety
syndrome, particularly generalized anxiety disorders, panic
disease, compulsive disease, social phobia, agoraphobia,

phobias in connection with specific situations, stress disorder,



(e.g. methyl-4-hydroxybenzoate etc.). Liquid pharmaceutical compositions

suitable for parenteral administration are generally sterile isotonic
Waetiangsptionally WO 2005/109987 PCT/HU2005/000052 BGT/HU2005/000052

containing, in addition to the solvent, buffering agents and preservatives.

Soft pharmaceutical compositions containing as active ingredient a

compound of the general Formula (I) or a pharmaceutically acceptable

acid addition salt thereof, such as suppositories, contain the active

ingredient evenly dispersed in the bagic material of the suppository (e.g.

in polyethylene glycol or cocoa butter). According to a further aspect of

the present invention there is provided the use of an indol-2-one

o ihearnre] FAUD REhIALS PIAIAGGHIE Y ARGRRIPCe

acid addition salt thereof for the preparatio t armaceutica
compositibstsrisuitakle dogrhs éredisebimreprogxylzixid wifdistders of the

central nervous system or psychosomatic disorders including anxiety
syndromg?}%%?rﬁg{ﬁg\’ﬁ/saéﬁ MB’?@?W@&&%@P EE figaiade,
compulsigesgireasitowesia Rhakiai adesarhakia.A phehirs sannested to
specific situations, post-traumatic stress .
stroke, dementias, further-more gastrointestinal diseases and
cardiovascular ~ diseases, particularly hypertension. The
compounds according to the invention can also be used for the

treatment of disorders of the auditory organ developing as a

consequence of a healing therapy, the treatment of tinnitus.

It is known from the European patent specification No. 376.607
and from the technical literature (A. Dekeyne, J.M. Rivet, A.
Gobert, M.J. Millan: Neuropharmacology 40(7) p. 899-910
(2001); J.S: Sprouse et al.: Neuropsycho-pharmacology 21(5)
p.622-631 (1999); A. Newman-Tancredi et al.. FEur. 7.
Pharmacol. 355(2-3) pp. 245-246 (1998)) that the prior art
compounds of 1,3-dihydro-2H-indol-2-one type bind to the 5-
HT;a receptor in a selective manner, and thus affect the central -
nervous system. Accordingly, they can be used for the treatment
of anxiolytic disorders, depression, furthermore cardiovascular,

gastrointestinal and renal disorders.

The present invention is based on the surprising recognition that
the 3,3-dialkyl indol-2-one derivatives of the general Formula

(I) possess anxiolytic activity, but do not bind to 5-HTj4



disorder, post-traumatic memory disturbances, cognitive disturbances,
sexual dysfunction originating of central nervous system origin,

WQIaME 881097, schizophrenia, gastrointestinal diseases and caRigVHEE&/000052
diseases. WO 2005/109987 PCT/HU2005/000052 24 The pharmaceutical
compositions according to the present invention can be prepared by
known methods of the pharmaceutical industry. The active ingredient is
admixed with pharmaceutically acceptable solid or liquid carriers and/or
auxiliary agents and the mixture is br%ght to galenic form. The carriers
and auxiliary agents together with the methods which can be used in the
pharmaceutical industry are disclosed in the literature (Remington's

Pharma Hg ' ,Editi 8, Mack Publishing Co., Eastan, USA,
ras0), TR AE TS ) L R e et
inventiorecomtiiggentralyaasage: ultitoiche iy slesegaderionednan

adults can, be generally.0,1-1000 mg/kg, body weight of a .compound of
the gene?%?’?ﬁ%mﬂée(%%?t% ﬁhgﬁﬁtgﬁlé Bic ity o itsp dngrdisatition

salts thetgadispaid daityrdosecemiorbe ARdMinisiefRRiRORe L BIEIs
portion(s). The actual daily dose depends on several factors and is
determin@ato{peneopmaEdn of the general Formula (I), besides their

anxiolytic activity that can be brought in connection with their
binding to 5-HTc receptors, affect the dopamine release in the

ear and also bind to a; receptors.

Receptor bindings — with the exception of the 5-HTyc receptor
binding - were determined by using cerebral region preparations
of male Wistar rats weighing 120-200 g. For the preparation of
5-HTa receptor binding frontal cortex preparations were used.
The o; receptor binding studies were performed from isolated
frontal cortex pre-parations. For the 5-HTc receptor binding
experiments choroid plexus of pigs was used. The protein
contents of membrane preparations were determined by the

method of Lowry (1951).

5-HTa receptor binding was measured according to the method
of Peroutka (Peroutka, S.J.: J. Neurochem. 47, p. 529 (1986)).
The ligand was tritiated 8-hydroxy-N,N-dipropyl-2-
aminotetraline (8-OH-DPAT). For the determination of non-
specific binding 10 pM serotonin was applied. Incubation blood

volume was 250 pl. Incubation was carried out at a temperature



According to a further aspect of the present invention there is provided
the use of the compounds of the general Formula (I) or pharmaceutically

WQeeentedsig7 acid addition salts thereof for the treatment or pr@¢HyHEKI805{000052
disorders of the central nervous system and psychosomatic disorders
including anxiety syndrome, particularly generalized anxiety disorders,
panic disease, compulsive disease, social phobia, agoraphobia, phobias
in connection with specific situations, stress disorder, WO 2005/109987
PCT/HU2005/000052 25 post-traumatic stress disorder, post-traumatic
memory disturbances, cognitive disturbances, sexual dysfunction of
central nervous system origin, depression, schizophrenia, mental decline
followed rebellar cell death, Alzheimer's disease, str dementias,
further-mlcg)}r‘(;}3 gasé?rél?ﬁtgirr%ﬁl %Se';s&%es ah @%%ﬂﬁéjﬁ%&ﬂf&gﬁé&@ ,
particularydiipartgrsian of he.-corpounis TRISHICY (SHIE INwemion can
also be used for the treatment of disorders of the auditory organ

developif§hdUooritR fdbaionnsing  Whetasr HEFibmaltst

tinnitus. HiigkRWAEANR RS EUIORG AR RRISHSRRGHIGANAD N0, 378607
and from the technical literature (A. Dekeyne, J.M. Rivet, A. Gobert, M.J.

Millan: NBHAsPHE seiatsleignmpez)onss9-910

In the course of 5-HT,¢ and a4 receptor binding experiments the
ligands were 3H—mesulergin (1.0 nM) and *H-prazosine (0.3
nM), respectively. The non-specifically binding ligands were

mianserine (1 pM) and prazosine (1 uM), respectively.

The ICs Value is the value of concentration where the difference
between total and non-specific binding is 50% in the presence of
a determined concentration of a specific ligand. The compounds
with an ICsg value less than 100 nmoles were considered to be

effective in the test. The results are given in Tables 1 to 3.



(2001); J.S: Sprouse et al.: Neuropsycho-pharmacology 21(5) p.622-631
(1999); A. Newman-Tancredi et al.: Eur. J. Phannacol. 355(2-3) pp.
WQ28J4P14098)) that the prior art compounds of PCT/HU2005/000052
1,3-dihydro-2H-indol-2-one type bind to the 5- HTIA receptor in a selective
manner, and thus affect the central nervous system. Accordingly, they
can be used for the treatment of anxiolytic disorders, depression,
furthermore cardiovascular, gastrointestinal and renal disorders. The
present invention is based on the surpgsing recognition that the
3,3-dialkyl indol-2-one derivatives of the general Formula (1) possess
anxiolytic activity, but do not bind to 5-HT1A WO 2005/109987
PCT/HU2005/000052 26 receptors. That is why it can be expected that
the compounds according to the invention are devoid of the
above-mentioned adverse side-effects characteristic to the active
ingredients binding to 5-HTIA rece tors Another surprising recognition is
that the compounds of the general a (I), besides their anxiolytic
activity that can be brought n%ﬁﬁéﬁ?ﬁﬁr icingir binding to 5-HT20
receptors, affect the dopamine release in the ear and also bind to al

receptors. Receptor %qigpéx-ammé[hte exuepriféls Ouf tte5=HT20 receptor
nmole
61. >200
68. >200
72. >200
75. >200
78. | >200
79. 400
86. >300
89. >300
90. >300
87. >400
95. ’ >300
96. >400

From the results disclosed in Table 1 it can be seen that the test

compounds do not bind to 5-HT4 receptors.



binding - were determined by using cerebral region preparations of male

Wistar rats weighing 120-200 g. For the preparation of 5-HTIA receptor
Whnditp9p8ntal cortex preparations were used. The al recept@®CHihdiReg)S/000052

studies were performed from isolated frontal cortex pre-parations. For the

5-HT2c receptor binding experiments choroid plexus of pigs was used.

The protein contents of membrane preparations were determined by the

method of Lowry (1951). 5-HTIA receptor binding was measured

according to the method of Peroutkag&eroutka, S.J.: J. Neurochem. 47,

p. 529 (1986)). The ligand was tritiated 8-hydroxy-N,N-dipropyl-2-

aminotetraline (8-OH-DPAT). For the determination of non- specific

binding 10 .M serotonin was applieg,fjcybation blood volume was 250 I.

Incubation was carried out aLETOMBEIRMI BN L005/109987

PCT/HU2005/000052 27 of 25 C for 30 minutes. The reaction was

terminated by the [aO{HTOTF&x prige-com™ W’SFHCl (pH 7,7)
buffer and quick yacuum filtration using Whatman GFIB fibreglass
filtering paper. Raglioactivity of the filtel boardsm@s measyred by liquid
scintillation spectrpnTetry: ilg,/;iu-,- tourse of 5=HT2camd-atreceptor binding
experiments the ) A

61. <100
68. <100
72. <100
78. <100
Table 3
o receptor binding experiment

No. of Example ICsp
nmol

59. <100
60. <100
62. <100
63. <50
64. <50
69. <50
61. <100
68. <100
72. <30
75. <100
78. <100




ligands were 3H-mesulergin (1.0 nM) and 3H-prazosine (0.3 nM),
respectively. The non-specifically binding ligands were mianserine (1

W 20D5dhaPprazosine (1 M), respectively. The IC50 value is theP¢dliiEI2§05/000052
_concentration where the difference between total and non-specific binding
is 50% in the presence of a determined concentration of a specific ligand.
The compounds with an IC50 value less than 100 nmoles were
considered to be effective in the test. The results are given in Tables 1 to
3. WO 2005/109987 PCT/HU2005/0§§052 28 Table 1 5-HT A receptor
binding No. of Example IC50 nmole 61. >200 68. >200 72. >200 75.
>200 78.>200 79.>400 86.>300 89.>300

As it can be established from Tables 2 and 3, the compounds
according to the invention show considerable binding to 5-HTxc

and a, receptors.

The anxiolytic effect of the compounds according to the
invention was investigated on rats according to Vogel’s drinking
conflict test and elevated plus-maze test (S. Pelow, P. Chopin,

S.E. File, J. Briley: Neurosci. Methods 14, p. 149 (1985) ).

Vogel’s drinking conflict test

Male Wistar rats weighing 160-180 g were used for the
experiment. The animals Were deprived of drinking water for 48
hours and fasted for 24 hours prior to test. The test compounds
or vehicle were administered intraperitoneally, 30 min prior to
test. In the test chamber the animals had a free access to
drinking water. Following every 20 licks electric shocks (0,7
mA) were applied through the drinking spout during the 5 min
test period. The number of punished licks were recorded. The
effect of the test compounds was expressed as % increase in
numbers of tolerated shocks. Minimal effective doses (MED)
were determined for each compound. The results are given in

Table 4.



90.>300 87.>400 95.>300 96.>400 From the results disclosed in

Table 1 it can be seen that the test compounds do not bind to 5-HTIA
WOg0epiepesTWO 2005/109987 PCT/HU2005/000052 29 TableECHHTZ2E5/000052

receptor binding No. of Example IC50 nmole 57. <50 61. <100 68. <100

72. <100 78.<100 Table 3 al receptor binding experiment No. of

Example IC50 nmol 59. <100

31

Table 4
Vogel’s drinking conflict test

No. of Example MED
mg/kg i.p.
68. 10
69. 10
71. 20
75. 10
76. 10
85. 5
87. 5
95. 10

Elevated plus-maze test in rats

A wooden cross elevated to 50 cm above the floor, 15 cm wide
with 100 cm long arms was used for the experiments. The sides
and ends of two opposite arms of the cross were equipped with
40 c¢m high walls, however, the arms were open to the 15 x 15
cm central area (closed arms). The two other opposite arms were

not encircled by walls (open arms).



60. <100 62. <100 63.<50 64.<50 69. <50 61.<100 68.<100 72.

<30 75.<100 78. <100 WO 2005/109987 PCT/HU2005/000052 30 As it
W@anhaogetablished from Tables 2 and 3, the compounds acREdTRE 20010052

invention show considerable binding to 5-HT2c and a, receptors. The

anxiolytic effect of the compounds according to the invention was

investigated on rats according to Vogel's drinking conflict test and

elevated plus-maze test (S. Pelow, P. Chopin, S.E. File, J. Briley:

Neurosci. Methods 14, p. 149 (1985),), Vogel's drinking conflict test Male

Wistar rats weighing 160-180 g were used for the experiment. The

animals were deprived of drinking water for 48

Male Sprague-Dawley rats weighing 200-220 g were used for
the experiments. The animals were placed in the central area of
the equipment 60 min after treatment and the following four

parameters have been observed for the 5 min test time:

time spent in the open arms (sec),
time spent in the closed arms (sec),
number of entries into the open arms,

number of entries into the closed arms.

The effect was expressed as percent increase in either the time
spent in the open arms or number of entries into the open arms.
MEDs (minimal effective doses) were determined for each

compound. The results are summarized in Table 5.

Table 5

Elevated plus-maze in rats

Compound MED
(No. of Example) (mg/kg p.o.)
85 0.1
87 0.3
95 0.1




hours and fasted for 24 hours prior to test. The test compounds or vehicle

were administered intraperitoneally, 30 min prior to test. In the test
W@RamHe98Te animals had a free access to drinking water. FONOWHIGReE¢90052

20 licks electric shocks (0,7 mA) were applied through the drinking spout

during the 5 min test period. The number of punished licks were

recorded. The effect of the test compounds was expressed as % increase

in numbers of tolerated shocks. Minimal effective doses (MED) were

determined for each compound. The rgsults are given in Table 4. WO

2005/109987 PCT/HU2005/000052 31 Table 4 Vogel's drinking conflict

test No. of Example MED mg/kg i.p. 68. 10 69710 71.20 75.10 76. 10

85.5  Prom the data of the above tables it can be seen that the
compounds of the general Formula (I) possess significant

anxiolytic effect.

The study of the effect on the hearing impairment and tinnitus
were performed in guinea pigs weighing 145-375 g (Toxicoop,
Hungary) according to the method of Géborjan et al. (G4borjan,
A., Lendvai, B, Vizi, E.S.: Neuroscience 90, p. 131 (1999)). The
dopamine release in the internal ear, as a correlate of hearing
impairment, was measured in samples from cochlear
preparations (lateral olivocochlear efferents) with high- pressure
liquid chromatography (HPLC). The samples were collected in
every 3 minutes during 60 minutes (20 fractions). Electric field
stimulation was generally applied during the 3™ and 13™ fraction
(S1, S2, 2 Hz, 360 shocks, 60 V; Grass Medical Instruments). In
the respective experiments ischemia (oxygen and glucose
deprivation, OGD) was mimicked by the perfusion of a buffer
saturated with 100% N2 and containing sacharose instead of
glucose. Results are expressed as a percent of dopamine release
per fraction. Statistical analysis was performed by analysis of

variance (ANOVA) followed by Tukey test.

From the thus-obtained results the effect of the compound of
Example 76 on the dopamine release in the internal ear of

guinea pig is shown (Figure 1). The initial stimulation (SI)



87.5 95. 10 Elevated plus-maze test in rats A wooden cross elevated to

50 cm above the floor, 15 cm wide with 100 cm long arms was used for
WaHeexee9inents. The sides and ends of two opposite arms APETERIAHS/000052

were equipped with 40 cm high walls, however, the arms were open to

the 15 x 15 cm central area (closed arms). The two other opposite arms

were not encircled by walls (open arms). WO 2005/109987

PCT/HU2005/000052 32 Male Sprague-Dawley rats weighing 200-220 g

were used for the experiments. The gpimals were placed in the central

area of the equipment 60 min after treatment and the following four

parameters have been observed for the 5 min test time: time spent in the

open a3 eelo R ARENEIR G closed ris oge). umber of gntres
into the open arms, number of entries info the closed arms. The effect
was expressedhas gerehtsiherdasen nagithethiheofigrenspadt ighibesepen
arms or%mber.of e#]’téies jnto the open. arms. MEDs (minimal eff7e6ctive

doses) WETE YA MEdTSheBrience of the compound of Example

the release stabilized at a significantly higher level than without
oxygen and glucose deprivation. This effect can be interpreted

as an inhibition of hearing impairment.

The neuroprotective effect of the compounds according to the
invention was demonstrated in a model of global cerebral
ischemia induced by bilateral carotid occlusion. Male
Mongolian gerbils weighing 60-90 g were used as test animals.
The test compounds were administered intraperitoneally at a
dose of 30 mg/kg 45 min after surgery. Test substances were
suspended in 0.4% methylcellulose solution. In diethylether
narcosis, the right and left common carotid arteries were
exposed through an anterior midline cervical incision and
isolated from the vagus nerves and the surrounding tissues. Full
arrest of carotid blood flow was achieved by tightening an
aneurysm clip for 3 min. During surgery the body temperature
of the animals was kept at the individual preoperative level

(37,5+0,5 °C) with the help of a heating pad and a heating lamp.

4 days after the surgery the animals were anaesthetized with 60
mg/kg i.p nembutal (10 ml/kg) and perfused through the heart

first with saline then with a fixative solution containing 0.1%



compound. The results are summarized in Table 5. Table 5 Elevated
plus-maze in rats Compound MED (No. of Example) (mg/kg p.o.) 850.1
W@700580980.1 WO 2005/109987 PCT/HU2005/000052 33 FidATMB2083400052
of the above tables it can be seen that the compounds of the general
Formula (I) possess significant anxiolytic effect. The study of the effect on
the hearing impairment and tinnitus were performed in guinea pigs
weighing 145-375 g (Toxicoop, Hungary) according to the method of
Gaborjan et al. (Gaborjan, A., Lendvg'b B, Vizi, E.S.: Neuroscience 90, p.
131 (1999)). The dopamine release in the internal ear, as a correlate of
hearing impairment was measured in samples from cochlear

preparati % g’ﬁﬁ ﬁé{h@g hlgfar eﬁ%r%nt@ WI%‘l ?b ressure |l%UId

chromat graphy 8%( e samples Were cofte o? every minutes

during 6@ rhiMitpsd@hdtadchiniis). (E}é(fmt) fietd30 min. The brain was
removed from the skull and post fixed for at least 1 week at 4 °C

in the same fixative solution.

Alternate coronal sections of 60 pm thickness were cut from
different levels of the dorsal hippocampus by a microtome. The
sections were repeatedly washed in 0.1 M phosphate buffer (pH
7.4) and stained by silver impregnation. The sections were
stored twice in a preparatory solution (2% sodium hydroxide
and 0.875% ammonium hydroxide solution) for 5 minutes,
impregnated for 10 minutes in 0.875% ammonium hydroxide
and 0.5% silver nitrate solution) and placed into a washing
solution (0.5% sodium carbonate and 0.01% ammonium nitrate
dissolved in a 29.1 % aqueous ethanol solution) twice for 2
minutes and once for one minute. The slices were then
developed in 9.9% ethanol solution containing 1.5%
formaldehyde and 0.01% ammonium nitrate and fixed three
times for 3 minutes in a 0.5% acetic acid solution. The stained
slices were placed in 0.IM phosphate buffer (pH 7.4) and
chrome gelatine, applied on plates, dehydrated and treated with
xylol. The cover plates were fixed with DPX glue (Fluka).



stimulation was generally applied during the 3ra and 13’i' fraction (S 1,
S2, 2 Hz, 360 shocks, 60 V; Grass Medical Instruments). In the
WOoe9pBttasexperiments ischemia (oxygen and glucose depriP&ialDGDYP0052
was mimicked by the perfusion of a buffer saturated with 100% N2 and
containing sacharose instead of glucose. Results are expressed as a
percent of dopamine release per fraction. Statistical analysis was
performed by analysis of variance (ANOVA) followed by Tukey test. From
the thus-obtained results the effect of3tge compound of Example 76 on
the dopamine release in the internal ear of guinea pig is shown (Figure
1). The initial stimulation (SI) WO 2005/109987 PCT/HU2005/000052 34
evoked copsiderable dopamine release..This release is decreased after
the secor?§ %tlsr%ﬂ §8%nwa§i%re aén(l)%&/&g;‘élrrll daerrldlﬁ utc(gggrogggg%a%%n’ Ut in
the presanceall iveronsphunskefif xaepipptoathea eleaseshakiized at a
significantly higher level than withqut oxygen and glucgse deprivation.

This effePEANBROFBIISRLF QL P DRI ISTABA Y HRismEeht. The
neuroproteptive: gffest of thepeaimpopdsesgrdingjo e siventgn was
demonstrated in a m(;(ciggl of global c@ebral ischle%)lta inducedomilateral
carotid oZ&¥8iots; NfalP0-100 % cell loss. Group differences between
drug-treated and vehicle-treated groupé were statistically
analysed by Mann-Whitney U-test. The results are summarized

in Table 6.

Table 6

Neuroprotective effect in global ischemia test

Compound Dose CA1 cell loss Effect
(mg/kg) ip. (score) (%)
Control - 5,00
Compound of 30 2,40%* -52
Example 76
Control - 5,00
Compound of 30 2,70% -46
Example 85
Control - 4,40
Compound of 30 2,73% -38
Example 90

*p<0,05, vs.control, Mann-Whitney U-test



Mongolian gerbils weighing 60-90 g were used as test animals. The test
compounds were administered intraperitoneally at a dose of 30 mg/kg 45
WOordp0ae98urgery. Test substances were suspended in 0.4%PCT/HU2005/000052
methylcellulose solution. In diethylether narcosis, the right and left
common carotid arteries were exposed through an anterior midline
cervical incision and isolated from the vagus nerves and the surrounding
tissues. Full arrest of carotid blood flow was achieved by tightening an
aneurysm clip for 3 min. During surgery the body temperature of the
animals was kept at the individual preoperative level (3 7,50,5 C) with the
help of a heating pad and a heating lamp. 4 days after the surgery the
animals were anaesthetized with 60 mg/Icg i.p nembutal (10 ml/kg) and
perfused through the heart first with saline then with a fixative solution
containif®. 1#8uNéOoZOfMa/ 144998 7 R petinei?O O nb2c3that the

glutaraldehyde, 4% paraformaldehyde and 0,2% picric acid in 0.1 M
phosphAS RGP A 18S ﬁﬁﬂY@Fﬁlé’%FéWJf%@tf&?f%‘iﬁﬂsﬁ the

skull anddpgttsad tre @AQ%&%M&qlﬁggcﬁ&aﬂﬁsthﬁaﬁﬁmﬁsf I¥SiPer

solution. Alternate coronal sections of m thickness were cut from

differentglohals efnteadorsdianibodanspusehiita mienstofel the test

compound possess a significant neuroprotective activity.

On the basis of the above experiments the new compounds
according to the invention may prove to be effective for the
treatment of certain disorders of the central nervous system and
cardiovascular system. Such central nervous system disorders
include different forms of anxiety (generalized anxiety disease,
compulsive disorder, panic disease, post-traumatic stress
disorder, social phobia, depression, mental decline followed by
cerebellar cell death (e.g. Alzheimer’s disease, stroke,
dementias). Besides, the compounds according to the invention
are suitable for the treatment of cardiovascular diseases,
particularly hypertension. Further effects of the compounds
according to the invention include hearing impairment and

tinnitus occuring as a side-effect of medicinal therapies.

Surprisingly, in contrast to the prior art compounds having
similar structure, the compounds according to the invention do
not act on 5-HT4 receptors. They show a considerable binding

to 5-HT,c receptors, which is supposed to play a role in the



sections were repeatedly washed in 0.1 M phosphate buffer (pH 7.4) and
stained by silver impregnation. The sections were stored twice in a

W ropHa208Y solution (2% sodium hydroxide and 0.875% amrRGHitii2005/000052
hydroxide solution) for 5 minutes, impregnated for 10 minutes in 0.875%
ammonium hydroxide and 0.5% silver nitrate solution) and placed into a
washing solution (0.5% sodium carbonate and 0.01% ammonium nitrate
dissolved in a 29.1 % aqueous ethanol solution) twice for 2 minutes and
once for one minute. The slices Wereéigen developed in 9.9% ethanol
solution containing 1.5% formaldehyde and 0.01% ammonium nitrate and
fixed three times for 3 minutes in a 0.5% acetic acid solution. The stained
slices were placed in O.1M phaosphate, buffer (pH 7.4) and. chro
gelatine, %af}pﬁgl %ﬁa% Sé{fleso,fd%-l'?%/1 trlé'te Snd trr{é%?gczﬁlvzﬂhexflfé} .O#Eglecover
plates wasentix@chwsthcbraigiue (ilikabnid 206t GBABHey can be
PCT/HU2005/000052 36 The sections were examined under light
microscop§FdntPinBeoterimentupbreardiatasgala HHechtspolaRpRIEAl
subfield iguibath HIRRGREMRIVAS SROTRY ARADIPUR S9alenill pig
undamaged, (1) - 0-10%; (2) -10-30 %; (3) - 30-50 %; (4) - 50-7% %; (5)
- 70-90 Yndepss-108ivthey l65s. Gadub dffetbacésdmangent loss

impairment and tinnitus.

Further details of the present invention are provided in the
following examples without limiting the scope of protection to

said examples.



drug-treated and vehicle-treated groups were statistically analysed by

Mann-Whitney U-test. The results are summarized in Table 6. Table 6
WoRsIR9BIctive effect in global ischemia test Compound DoBETIA 248/000052

loss Effect (mg/kg) i.p. (score) (%) Control - 5,00 Compound of 30 2,40*

-52 Example 76 Control - 5,00 Compound of 30 2,70* -46 Example 85

Control - 4,40 Compound of 30 2,73* -38 Example 90 *p<0,05,

vs.control, Mann-Whitney U-test WO 2005/109987 PCT/HU2005/000052

37 The results of the above experimeggts demonstrate that the

compounds according to the invention significantly decrease the cell

death in the CA1 region of hippocampus in animals got over

Example 1
5-Chloro-3-ethyl-1,3-dihydro-2 H-indol-2-one

The title compound is prepared from 5-chloro-oxindole
.according to methods known from the literature [B. Volk, T.
Mezei, Gy. Simig Sym‘hesié 2002, 595]. 1.68 g (0.01 mole) of 5-
chloro-oxindole is dissolved in 20 ml of ethanol and 1.0 g of
Raney-nickel is added to the solution. The mixture is allowed to
react in an autoclave at 110 °C for 36 hours. The catalyst is then
filtered off, the solvent is evaporated, and the residue is
recrystallized from a mixture of hexane and ethyl acetate. |
Yield: 0.86 g of white powder (44 %).

M.p.: 121-123 °C (hexane—ethyl acetate).

IR (KBr): 3156, 1701 (C=0), 782 cm™.

'H-NMR (CDCL): 9.27 (br s, 1H, NH), 7.21 (1H, s, H-4), 7.19
(d, 1H, J = 8.8 Hz, H-6), 6.85 (4, 1H, J = 8.1 Hz, H-7), 3.47 (t,
1H, J= 5.5 Hz, H-3), 2.03 (m, 2H, CHy), 0.92 (t, 3H, J= 7.0 Hz,

CHs) ppm.

I3C.NMR (CDCL): 180.5, 140.4, 131.2, 127.8, 127.6, 124.5,
110.7, 47.5,23.5, 9.9 ppm.



global cerebral ischemia. These results prove that the test compound

possess a significant neuroprotective activity. On the basis of the above
WepEYiR9RTs the new compounds according to the invention PEE/HI2MS 90052

be effective for the treatment of certain disorders of the central nervous

system and cardiovascular system. Such central nervous system

disorders include different forms of anxiety (generalized anxiety disease,

compulsive disorder, panic disease, post-traumatic stress disorder, social

phobia, depression, mental decline fOJ, wed by cerebellar cell death (e.g.

Alzheimer's disease, stroke, dementias). Besides, the compounds

according to the invention are suitable for the treatment of cardiovascular

diseasesA{E)azi\rtsj{:Su%grrIﬁgﬁ%ﬁpasaﬁﬂg&ﬁt}g nﬁgg%t of the compounds
13 : :

according € invention Include héaring impairment and tinnitus

occuring @sleusitke-affect 39, Meslidsl Therapias. Ruprisingly, in contrast to
the prior art com%?unds having similar structure, the compounds

according%%é Gdnforldb! gc?%ncg-ﬁgﬂ,l\%ceptors. They show a

considerable binding to 5-HT2c receptors, which is supposed to play a
role in the WO 2005/109987 PCT/HU2005/000052 38 pathomechanism
of anxiety. The a, receptorial effect of the

Example 2
5-Bromo-3-ethyl-1,3-dihydro-2 H-indol-2-one

A 3-ethyl-oxindole (16.1 g; 0.10 mole) is dissolved in 350 ml of
acetonitrile, the solution is cooled to 0 °C, and a solution of N-
bromo-succinimide (17.8 g; 0.10 mole) in 150 ml of acetonitrile
is dropped to it at the same temperature within 2 hours. The
reaction mixture is stirred first at 0 °C for 1 hour and then at
room temperature for 3 hours. The solution is evaporated, the
white substance separated in crystalline form is extracted with
dichloro-methane and 1 M NaOH solution, and the organic
phase is extracted again with alkaline water in order to remove
succinimide. The organic phase is dried over sodium sulfate,
filtered and evaporated. The separated white substance is
recrystallized from a mixture of heptane and ethyl acetate.

Yield: 15.24 g of white po§vder (63 %).

M.p.: 125-127 °C (heptane-ethyl acetate).

IR (KBr): 3154, 1700 (C=0), 812 cm™.



compounds according to the invention suggets that they can be used for

the treatment of cardiovascular diseases. Dopamine release evoking
WQ@2oatyonedhe internal ear of guinea pig indicates that they areUEBA¢e7000052

the treatment of loss impairment and tinnitus. Further details of the

present invention are provided in the following examples without limiting

the scope of protection to said examples. WO 2005/109987

PCT/HU2005/000052 39 Example 1 5 -Chloro-3 -ethyl- 1, 3

-dihydro-2H-indol-2-one The title comppund is prepared from

5-chloro-oxindole according to methods known from the literature [B.

Volk, T. Mezei, Gy. Simig Synthesis 2002, 595]. 1.68 g (0.01 mole) of 5-

chloro-oxig%ﬁlé@%% @ﬁgﬁ&%@ow%gﬁthg%l (??:H é@% 8}‘752?1 -nickel

is added t he mixture 1s allowed‘\to ’react in an autoclave at
110 C fon3p G8UrE.H he datdlystis)i3edB (illdred/cf StReispiedd @H,

evaporated,-ang %ch?l%y&% recrystallized from a mixture of hexane
. Y1€ld: 0.

and ethquécetate 6f'white po Iéﬂ(44 %). M.p.: 121-123 C
(hexane-ethyl acetate).

BC.NMR (CDCL, TMS, 101 MHz): 180.3, 140.8, 131.6, 130.7,
1272, 114.9, 111.2, 47.2, 23.4, 9.9 ppm.

Analysis for the Formula C1oH;oBrNO (240.10):
Calculated: C 50.03, H 4.20, N 5.83, Br 33.28 %.
Found: C50.16,H 4.20, N 5.85, Br 32.70 %.

Example 3
4-(4-Pyrimidin-2-yl-piperazin-1-yl)-but-2-in-1-ol
dihydrochloride

2-(Piperazin-1-yl)-pyrimidine (10.8 g; 66 mmoles) is measured
to propargyl alcohol (3.9 ml; 66 mmoles), copper(Il) acetate
monohydrate (0.75 g; 3.8 mmoles) is added to it, and 37 %
aqueous formaline (20 ml, 265 mmoles) is pipetted to the
reaction mixture under stirring. The green suspension is refluxed
for 2 hours. Then it is cooled, water and chloroform are added to
it and the pale green substance insoluble in both phases are
filtered off. The aqueous phase is extracted twice with

chloroform, the organic phases are combined, dried over sodium



IR (KBr): 3156, 1701 (C=0), 782 cm 1. 1H-NMR (CDC13): 9.27 (br s, 1H,
NH), 7.21 (1H, s, H-4), 7.19 (d, 1H, J= 8.8 Hz, H-6), 6.85 (d, 11-1, J= 8.1
WOQ008119998747 (t, 1H, J= 5.5 Hz, H-3), 2.03 (m, 2H, CH2), 0.FX/HRF00052
7.0 Hz, CH3) ppm 13C-NMR (CDC13): 180.5, 140.4, 131.2, 127.8, 127.6,
124.5, 110.7, 47.5, 23.5, 9.9 ppm. WO 2005/109987
PCT/HU2005/000052 40 Analysis for the Formula C10H10CINO
(195.65): Calculated: C 61.39, H 5.15, N 7.16, Cl 18.12 %. Found: C
61.16, H 5.10, N 6.93, Cl 18.11 %. Example 2 5 -Bromo-3 -ethyl- 1,3
-dihydro-2H-indol-2-one A 3-ethyl-oxindole (16.1 g; 0.10 mole) is
dissolved in 350 ml of acetonitrile, the solution is cooled to 0 C, and a
solution of N- bromo-succinimi BFoN oley i fi
acetonitrslfélyaged?g%peg qgr#%@'i%és%rﬁﬁggn%%@u@ v%tlhi%qﬂ?%rlg The
reaction gixtuseciatsisgtidisstaiod Gf ol wqaivaltni efthydorgen

temperature for 3 .hours. The solutiqn is eyaporated, the . white spbstance
separatettiAtdssigniserorany e%?tr%’iﬁ%e%%ﬁ Eﬁc‘ﬁ}g%-rsrtfgfhn 'es%r?d 1M

NaOH squiptangdiiite esdeRiGiltered off, stirred in hot isopropanol,
cooled and filtered.
Yield: 12,7 g of white powder (63 %).
M.p.: 187-188 °C (methanol).

IR (KBr): 3295, 1625 cm™.

'H-NMR (DMSO-ds, TMS, 400 MHz): 12.1 (br s, 1H), 8.54 (d,
J = 4.9 Hz, 2H), 7.12 (br s, 4H), 6.88 (t, J = 4.9 Hz, 1H), 4.82
(br s, 2H), 4.23 (s, 2H), 4.17 (s, 2H), 3.62-3.48 (m, 4H), 3.20

(m, 2H) ppm.

BCNMR (DMSO-ds, TMS, 101 MHz): 159.1, 158.2, 111.5,
90.5, 73.1, 49.8, 49.2, 44.9, 40.9 ppm.

C1H;sCLNLO (305.21).



phase is extracted again with alkaline water in order to remove
succinirnide. The organic phase is dried over sodium sulfate, filtered and

W@ eagioreesi. The separated white substance is recrystallize dH€IiHE2005/000052
mixture of heptane and ethyl acetate. Yield: 15.24 g of white powder (63
%). M.p.: 125-127 C (heptane-ethyl acetate). IR (KBr): 3154, 1700
(C=0), 812 cni 1. WO 2005/109987 PCT/HU2005/000052 41 1H-NMR
(CDC13, TMS, 400 MHz): 8.90 (1H, s), 7.36-7.32 (2H, m), 6.81 (111, d,
J=8.9 Hz), 3.43 (1H, t, J= 5.8 Hz), 2. 3 (2H, q,J=7.4Hz),0.92 (3H, t, J=
7.4 Hz) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 180.3, 140.8, 131.6,
130.7, 127.2,114.9, 111.2, 47.2, 23.4, 9.9 ppm. Analysis for the Formula
C10H10BrNO (240.10): Calculatggi{: C@g. 3, H4.20, N 5.83, Br 33.28 %.
Found: C 50.16, H 4.20, N 5.85, Bf DG %. Example 3

4-(4-Pyrimidint J44pipRtazityghyhybubipetadiol1 difjysiioeHiorids
2-(Piperazin-I-yl)-pyrimidine (10,8 g; 66 mmoles) is measured to
propargyl alcohol (3.9 nil; 66 m © r(Il) acetate

1-(2-Methoxyphenyl)-piperazine (12.7 g; 66 mmoles) is
measured to propargyl alcohol (3.9 ml; 66 mmoles), copper(Il)
acetate monohydrate (0.75 g; 3.8 mmoles) is added to it, and 37
% aqueous formaline (20 ml, 265 mmoles) is pipetted to the
reaction mixture under stirring. The green suspension is refluxed
for 1.5 hour. Then it is cooled, water and chloroform are added
to it and the pale yellow substance insoluble in both phases is
fillered off. The aqueous phase is extracted twice with
chloroform, the combined organic phases are dried over sodium
sulfate and evaporated. The residual brown oil is dissolved in
ethyl acetate, and a solution of 2 molar equivalents of hydrogen
chloride in isopropanol is dropped to it under stirring. The
separated white salt is filtered, digested while hot in
isopropanol, cooled and filtered.

Yield: 16.3 g of white powder (74 %).

M.p.: 179-181 °C (ethyl acetate—etanol).

IR (KBr): 3324, 2853 cm’™.



monohydrate (0.75 g; 3.8 nunoles) is added to it, and 37 % aqueous

foiualine (20 ml, 265 trimoies) is pipetted to the reaction mixture under
wQansd0IpPRe green suspension is refluxed for 2 hours. Then RETGHGI8¢R/000052

water and chloroform are added to it and the pale green substance

insoluble in both phases are filtered off The aqueous phase is extracted

twice with chloroform, the organic phases are combined, dried over

sodium WO 2005/109987 PCT/HU2005/000052 42 sulfate and

evaporated. The residual brown oil is gjssolved in ethyl acetate, and a

solution of 2 molar equivalents of hydrogen chloride in isopropanol is

dropped to it under stirring. The separated white salt is filtered off, stirred

55, M BN R e and Ity 43455 700 At AR

(DMSO-d&8,TMSH4DOHNIHZ)S 1t 1(br B71HR, BHA D), 4.4 4t9.Hz,12H),

417 (5, 906, 385 5k, b 0 1 308 A IsC R %Dﬁ@o s,

TMS, 10bpatdz): 159.1, 158.2, 111.5,

BCNMR (D0, DSS, 101 MHz): 154.3, 134.6, 124.1, 122.8,
115.5,92.4,75.0, 58.4, 52.1, 51.7, 48.8 ppm.

C15sH»CLN,O; (333.26).

Example 5
4-[4-(3-Chlorophenyl)-piperazin-1-yl]-but-2-in-1-ol
dihydrochloride

1-(3-Chlorophenyl)-piperazine (19.7 g; 0.10 mole) is weighed to
propargyl alcohol (11.8 ml; 0.20 mole), copper(ll) acetate
monohydrate (1.0 g; 5.2 mmoles) is added to it, and 37 %
aqueous formaline (50 ml) is pipetted to the reaction mixture
under stirring. The green suspension is refluxed for 2 hours.
Then it is cooled, water and chloroform are added to it and the
pale green substance insoluble in both phases are filtered off.
The aqueous phase is extracted twice with chloroform, the
combined organic phases are dried over sodium sulfate and

evaporated. The residual brown oil is dissolved in ethyl acetate,



90.5, 73.1, 49.8, 49.2, 44.9, 40.9 ppm. C12H18C12N40 (305.21). WO
2005/109987 PCT/HU2005/000052 43 Example 4

W@ Jup320M8Thoxyphenyl)-piperazin-1-yl]-but-2-in-1 -ol dihydrocPddiieiéI2005/000052
1-(2-Methoxyphenyl)-piperazine (12.7 g; 66 mmoles) is measured to
propargyl alcohol (3.9 ml; 66 mmoles), copper(ll) acetate monohydrate
(0.75 g; 3.8 mmoles) is added to it, and 37 % aqueous formaline (20 ml,
265 mmoles) is pipetted to the reaction mixture under stirring. The green
suspension is refluxed for 1.5 hour. Then it is cooled, water and
chloroform are added to it and the pale yellow substance insoluble in both
phases is filtered off. The aqueous phase is extracted twice with

chlorofor e ined grgani as re gried,over sqdium _sulfate
and evap%(gt%(fgﬁ;%i(? Irlegld%e%1 %Tragvg u(%ﬁalse |ssogf\illggrﬁlge&h%ﬂ%%rg a%rel, and
a solutiorethfy? avatae éqdivapedts df hydeo giningh Ttidedpaisoat opanol is
dropped to.it under stjrring. The separated white salt is filtered, digested
while hotS#H! o Wﬁ%‘#éﬁ%ﬁfﬂ%" He erath Srmenssed-oeeplifitdbowder

(74 %). filtered.
Yield: 26,6 g of white powder (79 %).
M.p.: 171-173 °C.

"H-NMR (DMSO-ds, TMS, 200 MHz): 8.6 (2H, brs), 7.28 (1H,
t,J= 8.0 Hz), 7.07 (1H, s), 6.95 (1H, d, J= 2.0 Hz), 6.87 (1H, d,
J=2.0 Hz), 4.23 (2H, s), 4.18 (2H, s), 3.95 (2H, br s), 3.55 (2H,
br s), 3.22 (4H, br s) ppm.

C14H1oCI3N20 (337.68).

Example 6
4-(4-Phenylpiperazin-1-yl)-but-2-in-1-ol dihydrochloride

1-Phenylpiperazine (16.2 g; 0.10 mole) is weighed to propargyl
aicohol (11.8 ml; 0.20 mole), copper(Il) acetate monohydrate
(1.0 g; 5.2 mmoles) is added to it, and 37 % aqueous formaline
(50 ml) is pipetted to the reaction mixture under stirring. The
green suspension is refluxed for 2 hours. Then it is cooled, water
and chloroform are added to it and the pale green substance

insoluble in both phases are filtered off. The aqueous phase is



M.p.: 179-181 C (ethyl acetate-etanol). IR (KBr): 3324, 2853 cni i. WO
2005/109987 PCT/HU2005/000052 44 1H-NMR (D20, DSS, 400 MHz):
WQq 2485(009BA), 7.25 (dd, J = 8.8, 1.2 Hz, 1H), 7.15 (dt, J = 7.7PCRHHRZ0034)00052
4.41 (t,J=1.7 Hz, 2H), 4.33 (t, J = 1.7 Hz, 2H), 3.99 (s, 3H), 3.85 (br s,
81-1) ppm. 13C-NMR (D20, DSS, 101 MHz): 154.3, 134.6, 124.1, 122.8,
115.5,92.4, 75.0, 58.4, 52.1, 51.7, 48.8 ppm. C15H22CI2N202 (333.26).
Example 5 4-[4-(3-Chlorophenyl)-piperazin-1-yl]-but-2-in-1-ol
dihydrochloride 1-(3-Chlorophenyl)-pjggrazine (19.7 g; 0.10 mole) is
weighed to propargyl alcohol (11.8 nil; 0.20 mole), copper(ll) acetate
monohydrate (1.0 g; 5.2 rmnoles) is added to it, and 37 % aqueous
formaling, (30} isRipaliay FACURR D BRI, e
green suspension is refluxed or 2 ours Then'it is coolg ter and
chIorofom‘eadmaﬂdsabltosmchnmtlselfgialeagdeemutmdnc’éhﬂsmmﬂtahn both

phases are fteted of TN FSUSRYP LIRS 1 SXIRRIE IS Wi,

equivalents of hydrogen chloride in ethyl acetate is dropped to it

under stirring. The separated white salt is filtered off, digested
while hot with isopropanol, cooled and filtered.

Yield: 18.5 g of white powder (61 %).

M.p.: 190-193 °C.

'H-NMR (DMSO-ds, TMS, 200 MHz): 7.4 (2H, br s), 7.30 (2H,
t, J=17.3 Hz), 7.15 (2H,t, J= 8.3 Hz), 6.95 (1H, t, J = 7.8 Hz),
4.24 (24, s), 4.19 (2H, s), 3.83 (2H, br s), 3.58 (2H, br s), 3.28
(2H, br s) ppm.

C14H20C1LN,0 (303.23).

Example 7
2-[4-(4-Chlorobut-2-inyl)-piperazin-1-yl]-pyrimidine
dihydrochloride

To thionyl chloride (30 ml; 0.41 mole) 4-(4-pyrimidin-2-yl-
piperazin-1-yl)-but-2-in-1-0l dihydrochloride (9.61 g; 31.5
mmoles) is added in small portions with a spatula, under

stirring. When the addition has been completed, the reaction



combined organic phases are dried over sodium sulfate and evaporated.
The residual brown oil is dissolved in ethyl acetate, WO 2005/109987
WEDTFHW2Y05/000052 45 and a solution of 2 molar equivalet€BHU2005/000052
hydrogen chloride in ethyl acetate is dropped to it under stirring. The
separated white salt is filtered, digested while hot with isopropanol,
cooled and filtered. Yield: 26,6 g of white powder (79 %). M.p.: 171-173
C. 'H-NMR (DMSO-d6, TMS, 200 MHz): 8.6 (2H, br s), 7.28 (1H, t, J=8.0
Hz), 7.07 (1H, s), 6.95 (1H, d, J= 2.05172), 6.87 (1H, d, J=2.0 Hz), 4.23
(2H, s), 4.18 (2H, s), 3.95 (2H, br s), 3.55 (2H, brs), 3.22 (4H, br s) ppm.
C14H19C13N20 (337.68). Example 6
4-(4-Phe erazin-|- ut-2-in-l-ol d|h dro h|0l’|d 1-Phen Ip erazme
(16.2 g; (‘5&{ Lr%ole |s W¥lél)llg E:?to pi)llropargl})/} flco]hol 1. égln mole)

copper(Hpanetrie canneviskated 1 gt@t&gﬁﬁﬂﬁﬂ%}:lﬁcﬁmmaﬁdand 37
% aqueous formaline (50 ml) is pipetted to the reaction mixture under

stirring. The PERERF SerapatesiBhiFeplisall for Blniluepprs debled,

water o the reaction mixture, and it is stirred until the gas formation
has been ceased (about half an hour). The mixture is then
cooled, the snow-white powder is filtered, washed with ethyl
acetate and dried.
Yield: 8.77 g of white powder (86 %).
M.p.: 178-179 °C (ethanol).

IR (KBr): 1622 cm™.
'H-NMR (DMSO-dg, TMS, 400 MHz): 12.4 (s, 1H), 8.49 (d, J
= 4.9 Hz, 2H), 6.82 (t, / = 4.8 Hz, 6.7 (br s, 1H), 4.79 (s, 2H),

4.59 (s, 2H), 4.31 (s, 2H), 3.56 (m. 4H), 3.15 (m, 2H) ppm.

C-NMR (DMSO-ds, TMS, 101 MHz): 160.1, 1583, 111.5,
85.5,75.7, 49.9, 44.6, 40.5, 30.7 ppm.

C12H17Cl3Ny (323.65).



and chloroform are added to it and the pale green substance insoluble in
both phases are filtered off. The aqueous phase is WO 2005/109987
WEDTFHW2P05/000052 46 extracted twice with chloroform, thd€BHbRIEH 000052
organic phases are dried over sodium sulfate and evaporated. The
residual brown oil is dissolved in ethyl acetate, and a solution of 2 molar
equivalents of hydrogen chloride in ethyl acetate is dropped to it under
stirring. The separated white salt is filtered off, digested while hot with
isopropanol, cooled and filtered. Yieldg18.5 g of white powder (61 %).
M.p.: 190-193 C. 1H-NMR (DMSO-d6, TMS, 200 MHz): 7.4 (2H, br s),
7.30 (211, t,J=7.3 Hz), 7.15 (2H,t, J = 8.3 Hz), 6.95 (1H, t, J = 7.8 H2),
4.24 (211, s), 4.19 (2H, s), 3.83 (ﬁ}ﬂnﬁﬁéb 3.58 (2H, br s), 3.28 (2H, br s)
ppm. C14H20C12N20 (303.23). Example 7 2-
[4-(4-ChloroBiut42Ghidyqbipeaiziyh) ¥-¢A-petimidipkerdiydireehtanide To
thionyl chloride (30 ml; 0.41 maliydr¢dhbyrideidin-2-yI-
piperazin-1-yl)-but-2-in-1-ol dihydrochloride (9.61 g; 31.5

To thionyl chloride (40 ml; 0.55 mole) 4-[4-(2-methoxyphenyl)-
piperazin-1-yl]-but-2-in-1-01  dihydrochloride (13.3 g; 40
mmoles) is added in small portions with a spatula, under
stirring. When the addition has been completed, the reaction
mixture is warmed to reflux temperature. A vigorous gas
formation can be observed, the starting substance dissolves and
the product separates in form of salt. 30 ml of toluene is added
to the reaction mixture, and it is stirred until the gas formation
has been ceased. The mixture is then cooled, the white powder is
filtered, washed with ethyl acetate and dried.

Yield: 12.52 g of white powder (89 %).

M.p.: 174-175 °C (CH3CN).

IR (KBr): 2400, 2200 cm™.
'H-NMR (D,0, DSS, 200 MHz): 7.51-7.43 (m, 2H), 7.24 (d, J =

8.1 Hz, 1H), 7.16 (t, J = 8.1 Hz, 1H), 4.41 (s, 2H), 4.35 (s, 2H),
3.99 (s, 3H), 3.87 (br s, 8H) ppm.

BC.NMR (D0, DSS, 50 MHz): 154.3, 134.2, 132.2, 124.2,
122.9, 115.6, 89.6, 75.7, 58.5, 52.1, 48.7, 32.3 ppm.

Cy5H2 ClsN>O (351,70).



mmoles) is added in small portions with a spatula, under stirring. When
the addition has been completed, the reaction WO 2005/109987

WEDTFHW2Y05/000052 47 mixture is warmed to reflux temperBEUREUR005/000052
vigorous gas formation can be observed, the starting substance dissolves
and the product separates in form of salt. 15 ml of toluene are added to
the reaction mixture, and it is stirred until the gas formation has been
ceased (about half an hour). The mixture is then cooled, the snow-white
powder is filtered, washed with ethyl gcetate and dried. Yield: 8.77 g of
white powder (86 %). M.p.: 178-179 C (ethanol). 1R (KBr): 1622 cm 1.
'H-NMR (DMSO-d6, TMS, 400 MHz): 12.4 (s, 1H), 8.49 (d, J = 4.9 Hz,
2H), 6.82 (t, J = 4.8 Hz, 6.7 (br s, 1H), 4.79 (s, 2H), 4.59 (s, 211), 4.31 (s,
2H), 3.56 (m. 4H), 3.15 (m, 2H) ppm. 13C-NMR (DMSO-d6, TMS, 101
MHz): 160.1, 158.3, 111.5, 85.5smpled, 44.6, 40.5, 30.7 ppm.

C12HL7C13N (3R 5N N AIREIARSERR G V20951000052 48

indol-2-one

1-(2,6-Dichlorophenyl)-oxindole (27.8 g; 0.10 mole) is
dissolved in 300 ml of acetone, pyrrolidine (10 ml; 0.12 mole) is
measured to the solution and it is warmed to reflux temperature.
The reaction mixture is refluxed for 3 hours and the solution is
evaporated. The product separated in crystalline form is
dissolved in dichloro-methane, extracted twice with 10 %
hydrogen chloride, the organic phase is dried over sodium
sulfate, clarified with bone coal, filtered and evaporated. The
product is used for the -catalytic hydrogenation without
recrystallization. Analy-tical samples may be obtained by
recrystal-lization from ethyl acetate.

Yield: 31.82 g of yellow crystal (97 %).

M.p.: 180-182 °C (ethyl acetate).

IR (KBr): 1700 (C=0), 793 cm’.
'H-NMR (CDCls, TMS, 400 MHz): 2.46 (3H, s), 2.66 (3H, s),

6.40 (1H, dd, J = 0.6, 7.8 Hz), 7.09 (1H, dt, J = 1.2, 7.6 Hz),
7.17 (1H, dt, J = 1.0, 7.6 Hz), 7.35 (1H, dd, J = 7.6, 8.7 Hz),



Example 8 1-(4-Chlorobut-2-inyl)-4-(2-methoxyphenyl)-piperazine
dihydrochloride To thionyl chloride (40 ml; 0.55 mole)

W@ Jup320a98thoxyphenyl)- piperazin-1-yl]-but-2-in-I-ol dihydrocRETGEIEI®00052
g; 40 mmoles) is added in small portions with a spatula, under stirring.
When the addition has been completed, the reaction mixture is warmed to
reflux temperature. A vigorous gas formation can be observed, the
starting substance dissolves and the product separates in form of salt. 30
ml of toluene is added to the reactiorkaﬂxture, and it'is stirred until the
gas formation has been ceased. The mixture is then cooled, the white
powder is filtered, washed with ethyl acetate and dried. Yield: 12.52 g of

e 1. TH MR DRSTH00 T &7 45 G987 24 (0, 0= 6.1

Hz, 1H), 7.16 (t, J= 8.1 Hz, 1H), 4.41 (s, 2H), 4.35 (s, 2H), 3.99 (s, 3H),

L A R R T
C15H21G23N204351,793.8, 127.6, 128.9, 130.4, 130.9, 135.9, 140.0,
156.1, 166.2 ppm. -

Analysis for the Formula C;7H;3CI,NO (318.21):

Calculated: C 64.17, H4.12, C122.28, N 4.40 %.
Found: C 64.02, H4.11, C122.14,N 4.39 %.
Example 10

1-(2,6-]jich10rophenyl)-3-isopropyl—1,3-dihydro-ZH-indol—Z-one

1-(2,6-Dichlorophenyl)-3-isopropylidene oxindole (23.7 g; 75
mmoles) is dissolved in 170 ml of methanol, 5 % palladium on
bone coal (2.0 g) is added to it and the reaction mixture is stirred
in an autoclave for 3 hours at room temperature under a starting
hydrogen pressure of 15 bar. Then it is clarified with bone coal,
filtered and evaporated. The residual yellow oil gets crystal-line
upon trituration with hexane. The product is stirred in hexane,

filtered, dried and used without further purification.

Yield: 19,6 g of off-white powder (82 %).



WO 2005/109987 PCT/HU2005/000052 49 Example 9

1-(2,6-Dichlorophenyl)-3-isopropylidene-1,3-di-hydro-2H- indol-2-one
wa2@Bipetiorophenyl)-oxindole (27.8 g; 0.10 mole) is dissolPE€d HBO05H10052

of acetone, pyrrolidine (10 ml; 0.12 mole) is measured to the solution and

it is warmed to reflux temperature. The reaction mixture is refluxed for 3

hours and the solution is evaporated. The product separated in crystalline

form is dissolved in dichloro-methane, extracted twice with 10 %

hydrogen chloride, the organic phasesils dried over sodium sulfate,

clarified with bone coal, filtered and evaporated. The product is used for

the catalytic hydrogenation without recrystallization. Analy-tical samples

may be qbtained by recrystal-lization from ethyl acetate. Yield: 31.82 g of
yellow crys‘PaI g;b ‘%6 I&@@é@gflg%eb (ethyl acetate). IR (KBr): 1700
(C=0), 793 cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 2.46 (3H, s), 2.66

(3H, s), 6.40 (1H, dd J = 0.6, 7.8 Hz), 7.09 (1H, dt, J = 1.2, 7.6 Hz), 7.17
(1H, dt, JR ESr § 19 G5D(132, . 0 = 7.6, 8.7 H2),

'H-NMR (CDCl;, TMS, 400 MHz): 7.49 (d, J = 8.5 Hz, 2H),
737 (d, J =173 Hz, 1H), 7.35 (t, J = 8.2 Hz, 1H), 7.19 (t, J =
7.7 Hz, 1H), 7.09 (dt, J = 0.9, 7.5 Hz, 1H), 6.38 (d, J = 7.8 Hz,
1H), 3.64 (d, J = 3.5 Hz, 1H), 2.63 (m, 1H), 1.20 (d, / = 7.0 Hz,
3H), 1.07 (d, J = 7.0 Hz, 3H) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 175.8, 142.8, 135.5, 135.4,
130.6, 130.5, 129.0, 128.9, 127.7, 127.6, 122.7, 121.7, 108.8,
51.7,31.0, 20.1, 18.7 ppm.

C17H;sCLNO (320.22).

Example 11
1-(2,6-Dichlorophenyl)-3-isopropyl-3-[4-(4-pyrimidin-2-y]-
piperazin-1-yl)-but-2-inyl]-1,3- dihydro-2 H-indol-2-one
monohydrochloride

Sodium hydride (2.7 g; 55 % suspension; 62 mmoles) is washed
three times with 10 ml each of hexane in order to remove the

suspended oil, and suspended in 100 ml of DMF at room



WO 2005/109987 PCT/HU2005/000052 50 7.50 (2H, d, J= 8.2 Hz), 7.64

(1H, d, J=7.5 Hz) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 23.4, 25.4,
wQ@eay1a®g70, 122.3,123.7, 123.8, 127.6, 128.9, 130.4, 130.2CI3812005/000052

140.0, 156.1, 166.2 ppm. Analysis for the Formula C17H13C12NO

(318.21): Calculated: C 64.17, H 4.12, C122.28, N 4.40 %. Found: C

64.02, H 4.11, Cl 22.14, N 4.39 %. Example 10

1-(2,6-Dichlorophenyl)-3-isopropyl-1,3-dihydro-2H-indol-2-one

1-(2,6-DichlorophenyI)-3-isopropyIidegf oxindole (23.7 g; 75 mmoles) is

dissolved in 170 ml of methanol, 5 % palladium on bone coal (2.0 g) is

added to it and the reaction mixture is stirred in an autoclave for 3 hours

at room temperature ynder a.starting, h en pressure.of 15 har. Then
it is clariﬁglggvel]i%%ghéi c%éé' }ﬁeroerggglr?gﬂzga%g?§ Sa.ﬁr )énrlé(s)]}glutg')gellow

oil gets cgydtmblirenslponisristdatian with hexaneriibes pWdeetis stiwed in
hexane, filtered, dried and used without further purification. Yield; 19,6 g

of off-whiRiBatiRiehes 20s6n P9eseshdfrtbshipiobut/iinbbBipRiesE. 51

1-yl]-pyrimidine di-hydrochloride (4.88 g; 15.1 -mmoles) is
added to it in small portions. The mixture is allowed to react for
1 hours. Then 2 ml of water is added to it in order to decompose
excess of sodiurﬁ hydride. The mixture is extracted with water
and diethyl ether, and the aqueous phase is extracted again with
ether. The combined organic phases are dried over sodium
sulfate and evaporated. The thus-obtained yellowish brown oil is
purified by column chromatorgaphy using ethyl acetate as
eluent. The pure substance is dissolved in 100 ml of diethyl
ether and a solution of 1 molar equivalent of hydrogen chloride
in isopropanol is dropped to the solution under stirring. The
separated hydrochloride salt is filtered, washed with a small

amount of IPA and hexane and dried in a vacuum pistol.
Yield: 3.02 g of white powder (37 %).

M.p.: 171-173 °C.

IR (KBr): 2364, 1722 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 13.3 (1H, s), 8.35 (2H, d, J
= 4.7 H), 7.54-7.49 (2H, m), 7.40 (1H, t, J = 7.6 Hz), 7.28 (1H,



M.p.: 138-140 C (ethyl acetate). IR (KBr): 1720 (C=0), 752 cm-". 'H-NMR

(CDC13, TMS, 400 MHz): 7.49 (d, J = 8.5 Hz, 2H), 7.37 (d, J = 7.3 Hz,
WQRNSNE®LT, J = 8.2 Hz, 1H), 7.19 (t, J = 7.7 Hz, 1H), 7.09 (dBUrA0oB07/®0052

Hz, 1H), 6.38 (d, J = 7.8 Hz, 1H), 3.64 (d, J = 3.5 Hz, 1H), 2.63 (m, 1H),

1.20 (d, J = 7.0 Hz, 3H), 1.07 (d, J = 7.0 Hz, 3H) ppm. 13C-NMR

(CDC13, TMS, 101 MHz): 175.8, 142.8, 135.5, 135.4, 130.6, 130.5,

129.0, 128.9, 127.7, 127.6, 122.7,121.7, 108.8, 51.7, 31.0, 20.1, 18.7

ppm. C17H15C12NO (320.22). Examgle 11

1-(2,6-Dichlorophenyl)-3-isopropyl-3-[4-(4-pyrimidin-2-yl-

piperazin-1-yl)-but-2-inyl]-1,3- dihydro-2H-indol-2-one monohydrochloride

Sodium id ; 55 % suspension; .6 les), d, three
times Wi'g‘?’/ %_r%%all%:#’o?ilezﬁé%i gfaeli;'%o%rég]%z e hgef uﬁs%é%t{ed oil,
and suspeadad HAD6.68 (FDMF at43dHr)MOI200H,1099877.8 Hz),

PCT/HU /00005 temperature..1-(2,65Di
Iorophen%’ﬂ 8 -’is%%goéﬁ%éi%d(ge_a%f&? ng%%rg’rr?lo gsleg la ’dg’d ]tg'}t in
small poitionS.¥2harseh@xds, d, / = 11.7 Hz), 3.14, 3.01 2x1H d, J =

11.0 Hz), 2.97 , 2.91 (2x1H d, J = 17.1 Hz), 2.88 (1H, m), 2.46
(1H, m), 2.30 (1H, q, J = 6.9 Hz), 1.03 (3H, d, J = 6.9 Hz), 0.98
(3H, d, J = 6.9 Hz) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 176.4, 157.7, 150.8, 142.2,
135.1, 135.0, 130.8, 130.1, 129.9, 129.3, 129.2, 128.3, 124.0,
123.0, 111.2, 109.1, 88.8, 69.2, 54.8, 49.5, 46.4, 40.3, 34.9,
25.7,17.4 ppm.

Analysis for the Formula C,9H30CI3Ns0O (570.95):
Calculated: C 61.01, H 5.30, C1 18.63, N 12.27 %.
Found: C 59.81, H 5.28, Cl 18.41,N 11.90 %.

Example 12
(E)-1-(2,6-Dichlorophenyl)-3-(4-methyl-benzyli-dene)-1,3-
dihydro-2H-indol-2-one

1-(2,6-Dichlorophenyl)-oxindole (22.24 g; 80 mmoles) and 4-
methyl benzaldehyde (10.0 g; 84 mmoles) are dissolved in 250
ml of toluene, pyrrolidine (4.0 ml; 0.30 mole) is measured to the

solution, and the mixture is warmed to reflux temperature. It is



formation has been ceased 2-[4-(4-chlorobut-2-inyl)-piperazin-

1-yll-pyrimidine di-hydrochloride (4.88 g; 15.1 mmoles) is added to it in
W@/ pueséns. The mixture is allowed to react for | hours. THETZRAHE/000052

water is added to it in order to decompose excess of sodium hydride. The

mixture is extracted with water and diethyl ether, and the aqueous phase

is extracted again with ether. The combined organic phases are dried

over sodium sulfate and evaporated. The thus-obtained yellowish brown

oil is purified by column chromatorgaghy using ethyl acetate as eluent.

The pure substance is dissolved in 100 ml of diethyl ether and a solution

of 1 molar equivalent of hydrogen chloride in isopropanol is dropped to

the solutionier-s ot s RePRTated diasbiaride saliss rged

washed with a small amount of IPA and hexane and dried in a vacuum
pistol. YibjdirGge2 ghibvitiite thowidbre(®7 ghiseMip.dfizd - b¥a8r CsodRufik Br):
2364, 172 =Q) crn 1. 1% MR (CDC13, TMS, 400 MHz); 13,3 (1H, s),
8.35 (2H% ,é%bc ?‘f‘ﬁ?ﬁjﬁ,“?‘. E‘?%%?h?"ﬁﬁf%ﬁ%?ﬁ#?ﬁ ths éifig) 708
(1H, WOw00919R84nB G4t/ 2CA5MR0RRZIRS Brahgeb&iHA), Loikl (1H,
dt, J=1.2, 7.6 Hz), 6.91 (1H, dt, J =

crystalline upon trituration with hexane. The substance is stirred

in hexane, filtered and washed with hexane. The product is used

for the catalytic hydrogenation without recrystallization. ~

Yield: 18.59 g of yellow crystal (61 %).
M.p.: 201-202 °C (ethyl acetate).

IR (KBr): 1716 (C=0), 791 cm™.

'H-NMR (CDCls, TMS, 400 MHz): 2.44 (3H, s), 6.41 (1H, d, J
=7.9Hz), 6.95 (1H, 1, J="7.7 Hz), 7.18 (1H, t, /= 7.7 Hz), 7.30
(2H, d, J=8.0 Hz), 7.37 (1H, t, J=7.7 Hz), 7.51 (1H, d, /= 7.9
Hz), 7.64 (2H, d, J= 8.0 Hz), 7.81 (1H, d, J= 7.7 Hz), 7.96 (11,
S) ppm.

BC.NMR (CDCls, TMS, 101 MHz): 21.6, 109.2, 121.4, 122.4,
123.0, 125.5, 128.9, 129.3, 129.5, 129.6, 130.5, 130.6, 131.8,
135.7, 138.8, 140.2, 142.1, 167.2 ppm.

Analysis for the Formula Cy,H;5CL,NO (380.28):
Calculated: C 69.49, H 3.98, C1 18.65, N 3.68 %.
Found: C 69.53, H 4.03, C118.49, N 3.67 %.



0.9, 7.6 Hz), 6.62 (1H, t, J = 4.8 Hz), 6.40 (1H, d, J = 7.8 Hz), 4.85,4.76
(2x1H, d, J = 14.4 Hz), 3.83, 3.68 (2x1H, d, 17.1 Hz), 3.62. 3.59 (2x1H, d,
WQ 200511P987), 3.14, 3.01 (2x1H d, J = 11.0 Hz), 2.97 , 2.91 (2RCH2e5/000052

17.1 Hz), 2.88 (1H, m), 2.46 (1H, m), 2.30 (1H, g, J = 6.9 Hz), 1.03 (3H,

d, J=6.9 Hz), 0.98 (31-1, d, J=6.9 Hz) ppm. 13C-NMR (CDC13, TMS,
101 MHz): 176.4, 157.7, 150.8, 142.2, 135.1, 135.0, 130.8, 130.1, 129.9,
129.3,129.2,128.3, 124.0, 123.0,111.2,109.1, 88.8, 69.2, 54.8, 49.5,
46.4, 40.3, 34.9, 25.7,17.4 ppm. Anglélsis for the Formula
C29H30C13N50 (570.95): Calculated: C 61.01, H 5.30, Cl 18.63, N 12.27
%. Found: C 59.81, H 5.28, Cl 18.41, N 11.90 %. Example 12
(E)-1-(2,6-Dichlorophenyl)-3-(4-methyl-b enzyli-dene)-1,3-
dihydro-2H-indol-2-one 1-(2,6-Dichlorophenyl)-oxindole (22.24 g; 80
mmoles) and 4- methyl benzaldehyai@mpld18 g; 84 mmoles) are dissolved
in 250 ml of toluene, pyrrolidine (4.0 ml; 0.30 molaqgs measured_to the

solution, and-HETHERFeRESREP e IRmDekandiay s ko

2005/109987 PCT/HU2005/0000840%4-one

1-(2,6-Dichlorophenyl)-3-(4-methyl-benzylidene)-oxindole
(12.0 g; 31.6 mmoles) is dissolved in 170 ml of ethanol and
saturated in an autoclave using 5 % palladium on bone coal
catalyst (2.0 g) under a hydrogen pressure of 10 bar. The
reaction takes 2 hours. The catalyst is then filtered off, the
mixture is clarified with bone coal and evaporated. The product
gets crystalline in form of an off-white powder.

Yield: 10.21 g of off-white powder (84 %).

M.p.: 123-124 °C (hexane—ethyl acetate).

IR (KBr): 1718 (C=0), 753 cm™".

'H-NMR (CDCls, TMS, 400 MHz): 7.47 (dd, J = 1.4, 8.0 Hz,
1H), 7.45 (dd, J = 1.4, 8.2 Hz, 1H), 7.33 (t, J = 8.1 Hz, 1H),
7.14 (¢, J="7.6Hz, 1H), 7.11 (d, J = 8.0 Hz, 2H), 7.07 (4, J =
8.0 Hz, 2H), 6.97 (dt, J = 0.9, 7.5 Hz, 1H), 6.89 (d, J = 7.4 Hz,
1H), 6.33 (d, J = 7.8 Hz, 1H), 3.96 (dd, J = 4.5, 9.2 Hz, 1H),
3.57 (dd, J = 4.5, 13.7 Hz, 1H), 3.03 (dd, J = 9.2, 13.7 Hz, 1H),
2.31 (s, 3H) ppm.



refluxed for 1 hour, allowed to cool, extracted twice with 10 % hydrogen

chloride, the toluene phase is dried over sodium sulfate, clarified with
Whovs/eondTiltered, washed on the filter with toluene and evapOTAE{0TF1600052

residual orange-red oil gets crystalline upon trituration with hexane. The

substance is stirred in hexane, filtered and washed with hexane. The

product is used for the catalytic hydrogenation without recrystallization.

Yield: 18.59 g of yellow crystal (61 %). M.p.: 201-202 C (ethyl acetate). IR

(KBr): 1716 (C=0), 791 cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 2.44

(3H, s),6.41 (1H,d,J =7.9 Hz), 6.95 (1H, t, J=7.7 Hz), 7.18 (1H, t, J=

7.7 Hz), 7.30 (2H, d,J=8.0Hz), 7.37 (IH, t,J=7.7Hz), 7.51 (1H, d,J=7.9

Hz), 7.643(2Kmn 78 8. HZ), 7,81 (1H. ¢, J=-Z. .96 (1H, .s) ppm.
T MR OB (CRGE TySviot Mot T, o 4. 15800
125.5, 1285410943, 10305, 129.5, 120.5, 12006, 8198, 1188, 7] 258, 8,
140.2, 1421, 161 Analysisfar the.Formula C22H15C12NO
(380.28)?%%&%%@&%89%,}%ﬁsj%sgg?i%{.s PRI3.68 %. Found: C
69.53, H 4.03, Cl 18.49, N 3.67 %. WO 2005/109987

P T HU PP 9B 382.29).

Example 14
1-(2,6-Dichlorophenyl)-3- {4-[4-(2-methoxyphenyl)-piperazin-1-
yl]-but-2-inyl}-3-(4-methylbenzyl)-1,3-dihydro-2 H-indol-2-one

dioxalate

Sodium hydride (2.0 g; 55 % suspension; 46 mmoles) is washed
three times with 10 ml each of hexane in order to remove the
suspended oil, and suspended in 50 ml of DMF at room
temperature.

1-(2,6-Dichlorophenyl)-3-(4-methylbenzyl)-oxindole (5.0 g; 13
mmoles) is added to it in small portions, and when the formation
of hydrogen gas has been ceased 1-(4-chlorobut-2-inyl)-4-(2-
methoxyphenyl)-piperazine dihydrochloride (4.61 g; 13
mmoles) is added in small portions. After 1 hour 2 ml of water
are added to the reaction mixture in order to decompose excess
of sodium hydride. The mixture is extracted with water and
ethyl acetate, the organic phase is acidified with 10 % by

volume of hydrogen chloride solution, and the acidic-aqueous



55 Example 13 1-(2,

6-Dichlorophenyl)-3-(4-m(-,thylbenzyl)-1,3-dihydro-2H- indol-2-one
wa2@Bipetiorophenyl)-3-(4-methyl-benzylidene)-oxindole (1ROIGIBAE/000052

mmoles) is dissolved in 170 ml of ethanol and saturated in an autoclave

using 5 % palladium on bone coal catalyst (2.0 g) under a hydrogen

pressure of 10 bar. The reaction takes 2 hours. The catalyst is then

filtered off, the mixture is clarified with bone coal and evaporated. The

product gets crystalline in form of an_gff-white powder. Yield: 10.21 g of

off-white powder (84 %). M.p.: 123-1524 C (hexane-ethyl acetate). IR

(KBr): 1718 (C=0), 753 cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 7.47

(dd, J = 1.4, 8.0 Hz, 1H), 7.45 (dd, J = 1.4, 8.2 Hz, 111), 7.33 (t, ] = 8.1
Hz, 1H),? .i%lftflﬁac:leﬁlgzﬂ?}ali%’},“ﬁ%]zé% é’éf%l ??Igi“f%’ﬁw, J=
8.0 Hz, 2blhithR afdtedtrabldll withHbEayibbebaftd (thelorghiftd{thadel &), 6.33

(d, J = 7.8.Hz, 1H), 3.96 (dd, J = 4.5, 9.2 Hz, 1H), 3.57 (dd, J = 4.5, 13.7
Hz, 1H)d5iefs (@EFTy soglivim 3splfsse 1ppd evapesatsdy dhha. weeidual

2005/ 109&%’?&131%%%5/@%)@,5?12 mmoles) is dissolved in 70 ml |

of hot ethyl acetate, and a solution of oxalic acid dihydrate (2.82
g; 22.4 mmoles) in 30 ml of hot ethyl acetate is dropped to it.
Upon cooling the reaction mixture the dioxalate salt gets
separated It is filtered off and washed with ethyl acetate and
hexane.

Yield: 7.88 g of white powder (75 %).

M.p.: 167-170 °C.

IR (KBr): 1712 (C=0), 753 cm’".

'H-NMR (CD;OD, TMS, 400 MHz): 7.60 (1H, m), 7.58 (1H,
dd,J=2.2, 7.3 Hz), 7.48-7.41 (1H, m), 7.47 (1H, t, J = 8.2 Hz),
7.21-7.13 (2H, m), 7.06 (1H, dt, J = 0.9, 1.8 Hz), 6.98-6.89 (3H,
- m), 6.86 (2H, d, J = 7.9 Hz), 6.81 (2H, d, J = 8.1 Hz,), 6.26
(1H, dd, J = 1.2, 8.3 Hz), 4.09, 3.94 2x1H, d, J = 16.0 sz,
3.82 (3H, s), 3.38, 3.22 (2x1H, d, J = 13.3 Hz), 3.09, 2.99
(2x1H, d,J = 16.8 Hz), 3.4-3.0 (8H, br s), 2.18 (3H, s) ppm.

BC-NMR (CD;OD, TMS, 101 MHz): 178.5, 164.3, 154.0,
143.4, 140.5, 137.7, 133.0, 132.7, 131.7, 131.5, 131.1, 130.8,
130.4, 130.3, 130.3, 129.8, 129.0, 126.2, 125.6, 124.7, 122.3,



56 13C-NMR (CDC13, TMS, 101 MHz): 175.5, 142.4, 136.2, 135.5,

135.4,134.5, 130.6, 130.1, 129.5, 129.0, 128.9, 128.8, 127.9, 126.2,
wQ2891a92276, 108.9, 47.2, 36.5, 21.0 ppm. C22H17CI2NO (382 R8)U2005/000052

Example 14 1-(2,6-Dichlorophenyl)-3- {4- [4-(2-rnethoxyphenyl)-pip

erazin- | - yl]-but-2-inyl} -3-(4-methylbenzyl)-1,3-dihydro-2H-indol-2-one

dioxalate Sodium hydride (2.0 g; 55 % suspension; 46 mmoles) is washed

three times with 10 nil each of hexane in order to remove the suspended

oil, and suspended in 50 ml of DMF atgoom temperature.

1-(2,6-Dichlorophenyl)-3-(4-methylbenzyl)-oxindole (5.0 g; 13 mmoles) is

added to it in small portions, and when the formation of hydrogen gas has

been ce -(45chlor. -2-inyD-4-(2- tgo ?e %p azi
dihydrocarflgdrjigé ](%fﬁgfl’ ng}“zﬁ ’ nln{rl?é@éig)g?g ’e:%%’ d ?r% ! mé:ﬁ( o#t?:?[rs.ﬁgger 1
hour 2 midBywle, 288 atidegrimthe reaction mixture in order to
decompose excess of sodium hydride. The mixture is extracted with

water and ethyl acetate, the organic phase is acidified with 10 % by
volume ofhgiysigéar thu dlodensal Gtidih. &0 aGiticsAxueous

Calculated: C 61.20, H 4.89,Cl 8.81, N 5.22 %.
Found: C61.12, H5.00, CI8.73, N 5.25 %.

Example 15
3-Ethyl-3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one

Into a flask rinsed with argon 2.5 M n-butyl lithium (60 ml; 0.15
mole) is measured. 40 ml of THF are added to it, and the
solution is cooled in an acetone-dry ice bath to —78 °C. At this
temperature a solution of 3-ethyl oxindole (9.66 g; 0.06 mole) in
50 ml of THF is dropped to it under stirring, stirred for further
10 minutes, propargyl bromide (4.7 ml; 0.063 mole) is dropped
to it, and the solution is allowed to warm up to room
temperature. Then it is stirred further for 3 hours, 20 ml of
ethanol is dropped to it in order to decompose excess of butyl
lithium. The solution is distilled with a rotary evaporator, and
the residual oil is extracted with water and ethyl acetate. The
organic phase is dried over sodium sulfate. The residual oil is
made crystalline by triturating it with hexane. The separated off-

white crystals are stirred in 50 ml of hexane in order to remove



WO 2005/109987 PCT/HU2005/000052 57 phase is made alkaline again

with 25 % by volume of ammonia solution and extracted with ethyl
WQ2eadt®9T87e organic phase is dried over sodium sulfate and RVEPRIZEA00052

The residual yellowish brown oil (7.0 g; 11.2 mmoles) is dissolved in 70

ml of hot ethyl acetate, and a solution of oxalic acid dihydrate (2.82 g;

22.4 mmoles) in 30 ml of hot ethyl acetate is dropped to it. Upon cooling

the reaction mixture the dioxalate salt gets separated It is filtered off and

washed with ethyl acetate and hexang, Yield: 7.88 g of white powder (75

%). M.p.: 167-170 C. IR (KBr): 1712 (C=0), 753 cm 1. 1H-NMR (CD30D,

TMS, 400 MHz): 7.60 (1H, m), 7.58 (1H, dd, J=2.2, 7.3 Hz), 7.48-7.41

T e e R SRR R ke
Hz,), 6. zarhellpxodmpﬂ Sdl. 215843 i), 409 far%l(zxadrdudnd =lithOulz),

3.82 (3H, s ,3:22 (2x1H, d, J = 13.3 Hz), 3.09, 2.99 (2x1H, d, J=
16.8 Hz)" l(é‘HOBT s), 2.18 (3H, s) ppm. 13C-NMR (CD30D, TMS,

101 M HZMJZ@ 15).@73@ 8f ¥tOpowder (91 %).
M.p.: 108-110 °C (hexane—cthyl acetate).

IR (KBr): 3308, 3150, 1719 cm™.

'H-NMR (CDCls, TMS, 200 MHz): 9.19 (br s, 1H, NH), 7.36
(dt, 1H, J=17.3, 0.7 Hz, H-4), 7.24 (dt, 1H, J = 7.7, 1.5 Hz, H-
6), 7.07 (dt, 1H, J=7.7, 1.1 Hz, H-5), 6.96 (d, 1H, J = 7.7 Hz,
H-7), 2.65 (dq, 2H, J = 16.5, 2.6 Hz, CH,CCH), 2.10-1.88 (m,
2H, CH,CHz), 1.94 (t, 1H, J= 2.6 Hz, CH), 0.67 (t, 3H, J=17.3
Hz, CH3) ppm.

C-NMR (CDCls, TMS, 50 MHz): 181.4, 141.2, 131.4, 128.1,
123.6, 122.4, 109.8, 79.5, 70.7, 52.3, 29.1, 27.0, 8.6 ppm.

Analysis for the Formula C;3H;3NO (199.25):
Calculated: C 78.36, H 6.58, N 7.03 %.
Found: C 78.29, H 6.55, N 6.99 %.



143.4, 140.5, 137.7, 133.0, 132.7, 131.7, 131.5, 131.1, 130.8, 130.4,
130.3, 130.3, 129.8, 129.0, 126.2, 125.6, 124.7, 122.3, WO 2005/109987
WEDTFHW2905/000052 58 120.8, 120.1, 113.1, 110.0, 88.5, 72GI/BE205/000052
54.0, 52.5, 48.9, 47.3, 42.8, 28.8, 21.2 ppm. Analysis for the Formula
C41H39C12N3010 (804.69): Calculated: C 61.20, H 4.89, CI 8.81, N 5.22
%. Found: C 61.12, H 5.00, CI 8.73, N 5.25 %. Example 15
3-Ethyl-3-(prop-2-inyh)-1,3-dihydro-2F7-indol-2-one Into a flask rinsed with
argon 2.5 M n-butyl lithium (60 ml; 0%5 mole) is measured. 40 ml of THE
are added to it, and the solution is cooled in an acetone-dry ice bath to
-78 C. At this temperature a solution of 3-ethyl oxindole (9.66 g; 0.06
mole) in 50 ml of THE is droppeE tg itﬁféﬁgr stirring, stirred for further 10
minutes, propargyl bromide (4.7 nﬁ; (0} mole) is dropped to it, and the
solution i3alithybd-tacttans \pripDam] )te Brkhatitoe2 Ahaddl-5-shisred
further for 3 hours, 20 nil of ethanol is dropped to it in order to decompose
excess of butyl lithium. The solution is distilled with a rotary evaporator,

and the gggidualigiisieximetedwih waterandcihy! geataifiddyeis
washed three times with 10 ml each of hexane and suspended in
70 ml of DMF. The reaction mixture is cooled to 0 - 2 °C, and at
this temperature a solution of 3-ethyl-3-(prop-2-inyl)-oxindole
(15.0 g; 75 mmoles) in 60 ml of DMF is dropped to it. When the
formation of hydrogen has been ceased methyl iodide (5.3 ml;
85 mmoles) is dropped to the reaction mixture, it is stirred for 3
hours, 5 ml of water is dropped to it in order to decompose
excess of sodium hydride and extracted with water and diethyl
ether. The organic phase is dried over sodium sulfate, clarified
with bone coal, filtered and evaporated. The residual pale yellow
oil gets crystalline upon trituration with hexane.
Yield: 12.21 g of yellowish white powder (76 %).
M.p.: 79-81 °C (hexane—ethyl acetate).

IR (KBr): 2970, 2930, 1710 (C=0) cm".

'H-NMR (CDCls, TMS, 200 MHz): 7.39.(d, J = 7.3 Hz, 1H),
7.30 (dt, J = 1.1, 7.7, 1H), 7.09 (dt, J = 1.1, 7.6 Hz, 1H), 3.22 (s,
3H), 2.71, 2.51 (dd, J = 2.5, 16.5 Hz, 2H), 2.00 (g, J = 7.3 Hz,
2H), 1.92 (t, J = 2.8 Hz, 1H), 0.59 (t, J = 7.5 Hz, 3H) ppm.



organic phase is dried over sodium sulfate. The residual oil is made

crystalline by triturating it with hexane. The separated off- white crystals
WQRa0SHNee8Tn 50 ml of hexane in order to remove WO 2005/1®€937U2005/000052

PCT/HU2005/000052 59 excess of propargyl bromide, filtered and

washed with hexane. The product is used for the further reactions without

recrystallization. Yield: 10.87 g of white powder (91 %). M.p.: 108-110 C

(hexane-ethyl acetate). IR (KBr): 3308, 3150, 1719 cm 1. 1H-NMR

(CDC13, TMS, 200 MHz): 9.19 (br 5’6]1:’ NH), 7.36 (dt, 1H,J=7.3,0.7

Hz, H-4), 7.24 (dt, 1H, J = 7.7, 1.5 Hz, H- 6), 7.07 (dt, 1H, J=7.7, 1.1 Hz,

H-5), 6.96 (d, 1H, J= 7.7 Hz, H-7), 2.65 (dq, 2H, J = 16.5, 2.6 Hz,

CH2CCH) -1. : 1 t, 1H, J= 2,6 H ), 0.67
(t, 3H, J= ?ﬁ‘?ﬁ# @ﬁé@&pﬁ“ﬁ%%@%&%é%g %%OI\%H%.g 1.4,

141.2, 13232 1PB Y, 10875,7922 70.4001 3, 29.6, 79[ 2838 3Dpm2 7.0, 8.6
ppm. Analysis for the Formula C13H13NO (199.25): Calculated: C 78.36,

H 6.58, N 7.03 %. Found: C 78.29, H 6.55, N 6.99 %.
Analysis for the Formula Cy4H;sNO (213.28): Calculated: C

78.84, H7.09, N 6.57 %.
Found: C 78.44,H 7.08, N 6.52 %.

Example 17
1-Benzyl-3-ethyl-3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one

Sodium hydride (3.71 g; 55 % suspension; 85 mmoles) is
washed three times with 10 ml each of hexane and suspended in
70 ml of DMF. The reaction mixture is cooled to 0 - 2 °C, and at
this temperature a solution of 3-ethyl-3-(prop-2-inyl)-oxindole
(15.0 g; 75 mmoles) in 60 m1 of DMF is dropped to it. When the
formation of hydrogen gas has been ceased benzyl chloride (9.5
ml; 75 mmoles) is dropped to the mixture. It is stirred for 2
hours, 5 ml of water are dropped to it in order to decompose
excess of sodium hydride and extracted with water and diethyl
ether. The organic phase is dried over sodium sulfate, clarified
with bone coal, filtered and evaporated. The residual pale yellow
oil gets crystalline upon, trituration with hexane.

Yield: 18.71 g of off-white powder (86 %).

M.p.: 79-80 °C (hexane—ethyl acetate).



WO 2005/109987 PCT/HU2005/000052 60 Example 16
3-Ethyl-I-methyl-3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one Sodium
WhtlideI(B71 g; 55 % suspension; 85 mmoles) is washed thRET{HAB80A/ 0052
10 ml each of hexane and suspended in 70 ml of DMF. The reaction
mixture is cooled to 0 - 2 C, and at this temperature a solution of
3-ethyl-3-(prop-2-inyl)-oxindole (15.0 g; 75 mmoles) in 60 nil ofDMF is
dropped to it. When the formation of hydrogen has been ceased methyl
iodide (5.3 ml; 85 mmoles) is dropped.to the reaction mixture, it is stirred
for 3 hours, 5 ml of water is dropped 10 it in order to decompose excess
of sodium hydride and extracted with water and diethyl ether. The organic
phase is dried over sodium sulfate, clarified with bone coal, filtered and
evaporated. The residual pale yellow oil gets crystalline upon trituration
with hexaRgK¥Be)d1 1B ZCg@)f grellowish white powder (76 %). M.p.: 79-81
C (hexane-ethyl acetate). IR (KBr): 2970, 2930, 1710 (C=0) cm-".
1H-NMR (CDC13, TMS, 200 MHz): 7.39. (d, J = 7.3 Hz, 111), 7.30 (dt, J=
1.1, 7.7, HONVIBY (IG5 TNIS7 M6[EHA):1),33-22(5(BHR. 7172E] (dd,

=25, 16522501 2 0% 9534410, 7.6 1z, 1H), 6.73 (0, 7 =
7.8 Hz, 1H), 4.96, 4.90 (d, J = 15.7 Hz, 2H), 2.75, 2.62 (dd, J =
2.7, 16.5 Hz, 2H), 2.02 (q, J = 7.4 Hz, 2H), 1.87 (t, J = 2.7 Hz,
1H), 0.64 (t, J = 7.4 Hz, 3H) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 178.6, 143.1, 135.9, 130.9,
128.6, 128.0, 127.5, 127.3, 123.3, 122.5, 108.9, 79.6, 70.6, 51.7,
43.7,29.4,27.2, 8.7 ppm.

Analysis for the Formula CyoH;9NO (289.38):
Calculated: C 83.01, H 6.62, N 4.84 %.
Found: C 82.91, H 6.67, N 4.80 %.

- Process A (Mannich reaction of acetylene hydrogen with

piperazines)

To a mixture of an appropriate N-substituted 3-propargyl
oxindole (50 mmoles), an appropriate piperazine (50 mmoles),
1.0 g of copper(ll) acetate monohydrate and 100 ml of ethanol
35 % aqueous formaline solution (50 ml; 0.63 mole) is dropped,

and the solution is refluxed for 2 hours. It is filtered on a G4



211), 1.92 (t, J = 2.8 Hz, 1H), 0.59 (t, J = 7.5 Hz, 3H) ppm. WO

2005/109987 PCT/HU2005/000052 61 13C-NMR (CDC13, TMS, 50
WORNY109P875, 143.8, 130.9, 128.1, 123.2,122.4, 107.7, 79.5,PAOLA BD(EB/000052

29.0, 26.9, 26.0, 8.5 ppm. Analysis for the Formula C14H15NO (213.28):

Calculated: C 78.84, H 7.09, N 6.57 %. Found: C 78.44, H 7.08, N 6.52

%. Example 17

1-Benzyl-3-ethyl-3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one Sodium

hydride (3.71 g; 55 % suspension; 85 gﬁmoles) is washed three times with

10 ml each of hexane and suspendedin 70 ml of DMF. The reaction

mixture is cooled to 0 - 2 C, and at this temperature a solution of

3-ethyl-3-(prop-2:inyl)-oxingole  (15.0 g; 75 mmoles) in.60 ml.of DMF is
dropped %(i)glsts Vﬁtgﬁ the 5gr%rat’f n 6t %%088)’?’5&9 agoggg#%d.
benzy! chiemdea(8dd and; daravmiealesiis Hanpaddodtnel mixite. Itigstirred

for 2 hours, 5 ml of water are dropped to it in order to decompose excess

of sodiurfFBfdRbAR ISxelariet witthnReare Sealdidtisgd StFeFOrHErganic
phase is diige Qver sedidmatIfale. cladfiad, adthhne goa fiigred and

evaporated. The residual pale yellow oil gets crystalline upon. trituration
with hex&meolumn chromatography using ethyl acetate as eluent.

Purification method 1: The basic product is dissolved in 200 ml

of ether, the small amount of floating precipitate is filtered off,
and to the pure solution the calculated amount (1 or 2 molar
equivalent(s)) of a solution of hydrogen chloride in ether diluted
with 50 ml of diethyl ether is dropped at room temperature
within half an hour, under vigorous stirring. The separated white
salt is filtered off, washed with ether and hexane and dried in a
vacuum pistol at room temperature for 3 hours. If necessary, the
hydrochloride salt is recrystallized.

Purification method 2: If the basic product does not get

crystalline upon the addition of diethyl ether and does not
provide a well-filterable salt with hydrogen chloride, it is
dissolved in 200 ml of hot ethyl acetate, and a solution of 1
molar equivalent of oxalic acid dihydrate in 50 ml of hot ethyl
acetate is dropped to it within 10 minutes, under stirring. The
white oxalate salt separates upon cooling. It is filtered off at
room temperature, washed with ethyl acetate and hexane and

dried.



Yield: 18.71 g of off-white powder (86 %). M.p.: 79-80 C (hexane-ethyl

acetate). WO 2005/109987 PCT/HU2005/000052 62 IR (KBr): 1703
W87 1H-NMR (CDC13, TMS, 400 MHz): 7.38-7.20 (m PETINU20DF/000052

(dt, J=1.2,7.7 Hz, 1H), 7.05 (dt, J = 1.0, 7.6 Hz, 1H), 6.73 (d,J = 7.8

Hz, 1H), 4.96, 4.90 (d, J = 15.7 Hz, 211), 2.75, 2.62 (dd, J = 2.7, 16.5 Hz,

2H), 2.02 (q, J = 7.4 Hz, 2H), 1.87 (t, J = 2.7 Hz, 1H), 0.64 (t, J = 7.4 Hz,

3H) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 178.6, 143.1, 135.9, 130.9,

128.6, 128.0, 127.5, 127.3, 123.3, 122,5, 108.9, 79.6, 70.6, 51.7, 43.7,

29.4, 27.2, 8.7 ppm. Analysis for the Formula C20H19NO (289.38):

Calculated: C 83.01, H 6.62, N 4.84 %. Found: C 82.91, H 6.67, N 4.80

%. Process A (Mannich reactioRﬁ}E ace{%lfge hydrogen with piperazines)
To a mixture of an appropriate “SAtuted 3-propargyl oxindole (50

mmoles)3 aliapFoaratePinetasishaMesin-1-913wicoppandl)
acetate monohydrate and 100 ml of ethanol 35 % aqueous formaline

solution (50 n],r{l@ﬁgg/],ﬂgﬁégi@lé%%g}dol-}one dihydrochloride

The title compound is prepared according to process A by
applying purification method 1 starting from 3-ethyl-1-methyl-
3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one and 1-(2-methoxy-
phenyl)-piperazine.
M.p.: 189-192 °C.

IR (KBr): 2840, 1710 (C=0) cm™.

'"H-NMR (CDCls, TMS, 400 MHz): kb. 13.7 (1H, br s), 8.17
(1H, d, J = 7.6 Hz), 7.46 (1H, dt, J = 1.5, 7.9 Hz), 7.37 (1H, dd,
J=0.6,7.3 Hz), 7.25 (1H, dd, J = 1.1, 7.7 Hz), 7.11-7.03 (3K,
m), 6.91 (1H, d, J = 7.8 Hz), 4.8 (2H, m), 4.10 (1H, m), 4.06
(3H, s), 4.01 (1H, m), 3.85 (2H, m), 3.50 (2H, m), 3.36 (1H, d, J
= 12.5 Hz), 3.29 3H, s), 3.21 (1H d, J = 12.5 Hz), 2.85, 2.78
(2H, d, J = 16.8 Hz), 2.05-1.83 (2H, m), 0.60 (35, t, J = 7.3 Hz)

BC-NMR (CDCls, TMS, 101 MHz): 178.0, 152.4, 144.2, 131.4,
130.6, 128.6, 128.0, 123.7, 123.4, 122.4, 121.6, 113.3, 108.0,
68.2, 55.9, 52.1, 48.5, 47.3, 47.1, 46.0, 29.6, 27.1, 26.2, 8.5



and the solution is refluxed for 2 hours. It is filtered on a G4 WO
2005/109987 PCT/HU2005/000052 63 glass filter in order to remove
Wwealmeesiormaldehyde, evaporated and extracted with wat@CaAdURty1000052
acetate. The organic phase is clarified with bone coal, dried over sodium
sulfate and evaporated. The residual pale yellow oil is purified by column
chromatography using ethyl acetate as eluent. Purification method 1: The
basic product is dissolved in 200 ml of ether, the small amount of floating
precipitate is filtered off, and to the pyre solution the calculated amount (|
or 2 molar equivalent(s)) of a solution of hydrogen chloride in ether
diluted with 50 nil of diethyl ether is dropped at room temperature within
half an hour, under vigorous stirring. The separated white salt is filtered
off, washed with ether and hexane and dried in a vacuum pistol at room

temperatuissfsis 3oraheFIFRERESSATKAHE,;0ydioohigyide salt is
recrystallized, Purification method 2: If the basi;groduct does not get

crystalliﬁ@lﬁk}@ﬁeﬁi&a%ﬁ%ﬁcﬁ-@eﬂ/%ﬁé%ﬁ des not provide a
well-filtegg bl satt watbohydlrogen-ehiprgesjtdg sdigsolved in 200 ml of hot

ethyl acetate, and a solution of I molar equivalent of oxalic acid dihydrate
in 50 ml of hot ethyl

Example 19
3-Ethyl-1-methyl-3-[4-(4-pyrimidin-2-yl-piperazin-1-yl)-but-2-
inyl]-1,3-dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process A by
applying purification method 2 starting from 3-ethyl-1-methyl-
3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one and 2-(piperazin-1-
yl)-pyrimidine. -

M.p.: 119-121 °C.

IR (KBr): 3452, 1702 (C=0) cm™.

'H-NMR (DMSO-ds, TMS, 400 MHz): 8.5 (2H, br s), 8.44 (2H,
d, J = 4.8 Hz), 7.35 (1H, dd, J = 1.8, 7.3 Hz), 7.13 (1H, dt, J =
1.3, 7.7 Hz), 7.00 (1H, dt, /= 0.9, 7.5 Hz), 6.74 (1H, d, J = 7.8
Hz), 3.70 (4H, s), 3.48, 3.36 (1+1H, d, J = 16.6 Hz), 3.07 (3H,
s), 2.79, 2.60 (1+1H, d, J = 16.3 Hz), 2.34-2.27 (4H, m), 1.81-
1.72 (2H, m), 0.46 (3H, t, J = 7.4 Hz) ppm.



acetate is dropped to it within 10 minutes, under stirring. The white

oxalate salt separates upon cooling. It is filtered off at room temperature,
WaQKhaaMdth ethyl acetate and hexane and dried. WO 2005/PC98872005/000052

PCT/HU2005/000052 64 Example 18

3-Ethyl-3-{4-[4-(2-methoxyphenyl)-piperazin-1-yl]-but-2-inyl} -

1-methyl-1,3-dihydro-2H-indol-2-one dihydrochloride The title compound

is prepared according to process A by applying purification method |

starting from 3-ethyl-1 -methyl- 3-(pr%%-2-inyI)-1,3-dihydro-2H-indoI-2-one

and 1-(2-methoxy- phenyl)-piperazine.”M.p.: 189-192 C. IR (KBr): 2840,

1710 (0=0) cm 1. 1H-NMR (CDC13, TMS, 400 MHz): kb. 13.7 (1H, br s),

06, 7.3 15 P95 (S04 18 i 5 032 S el o
d, J = 7.832), 48H2H]30)8.4108.(1H 2%, 4108.3(31H, (5%, 4.08. [118219), 3.85
= 12511, Yot D96 s 2 s B e S8 T tor ). 0.60 (31,

t,J=7.3 Hz)

Analysis for the Formula C,sHaoNsOs (479.54):
Calculated: C 62.62,H 6.10, N 14.60 %.
Found: C 62.62,H 6.08, N 14.30 %.

Example 20
3-~{4-[4-(4-Chlorophenyl)-piperazin-1-yl]-but-2-inyl}-3-ethyl-1-
methyl-1,3-dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process A by
applying purification method 2 starting from 3-ethyl-1-methyl-
3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one and 1-(4-chloro-
phenyl)-piperazine.

M.p.: 69-72 °C.

IR (KBr): 3453, 1710 (C=0) cm™.

"H-NMR (CDCls, TMS, 400 MHz): 8.78 (3H, br s), 7.26-7.21
(4H, m), 7.08 (1H, dt, J = 0.8, 7.5 Hz), 6.83-6.78 (3H, m), 3.7



ppm. 13C-NMR (CDC13, TMS, 101 MHz): 178.0, 152.4, 144.2, 131.4,

130.6, 128.6, 128.0, 123.7, 123.4, 122.4, 121.6, 113.3, 108.0, 68.2, 55.9,
WG2005/4@B747.3, 47.1, 46.0, 29.6, 27.1, 26.2, 8.5 ppm. WO 2806H0ZHS/P00052

PCT/HU2005/000052 65 Analysis for the.Formula C26H33C12N302

(490.48): Calculated: C 63.67, H 6.78, Cl 14.46, N 8.57 %. Found: C

62.99, H 6.84, Cl 13.84, N 8.65 %. Example 19

3-Ethyl-I-methyl-3-[4-(4-pyrimidin-2-yl-piperazin-I-yl)-but-2-

inyl]-1,3-dihydro-2H-indol-2-one mon gxalate The title compound is

prepared according to process A by applying purification method 2

starting from 3-ethyl-lI-methyl- 3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one

o RO s U e O
(2H, d,JEH8HZY, =3%(THIdY I71.8,A.3H2) .18 Byt Joo-1.39 (2FH2),
700 (11} dh Q2. TR A O 4 (1. d 9 =78

PC-NMR (CDCls, TMS, 101 MHz): 178.2, 164.0, 148.3, 143.9,
130.6, 129.1, 128.1, 125.9, 122.9, 122.7, 117.7, 107.9, 86.5,
70.0, 52.4, 49.6, 46.7, 45.7, 30.0, 26.9, 26.1, 8.5 ppm.

Analysis for the Formula Cy;H30CIN305 (512.01):
Calculated: C 63.34, H 5.91, C16.92, N 8.21 %.
Found: C63.43,H5.97, C16.99,N 8.20 %.

Example 21
3-Ethyl-1-methyl-3-[4-(4-phenylpiperazin-1-yl)-but-2-inyl]-1,3-

dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process A by
applying purification method 2 starting from 3-ethyl-1-methyl-
‘3-(prop-2-inyl)-1,3-dihydro-2H-indol-2-one  and  1-phenyl-
piperazine.

M.p.: 73-76 °C.



Hz), 3.70 (4H, s), 3.48, 3.36 (1+1H, d, J = 16.6 Hz), 3.07 (3H, s), 2.79,

2.60 (1+1H, d, J = 16.3 Hz), 2.34-2.27 (4H, m), 1.81- 1.72 (2H, m), 0.46
WQRNF 139987 .4 Hz) ppm. WO 2005/109987 PCT/HU2005/000@%/882005/000052
13C-NMR (DMSO-d6, TMS, 101 MHz): 177.9, 162.5, 161.1, 158.2, 144.2,

130.8, 128.0, 123.2, 122.3, 110.6, 108.1, 82.9, 74.2, 52.3, 50.0, 45.8,
42.1, 29.4, 26.5, 25.9, 8.7 ppm. Analysis for the Formula C25H29N505
(479.54): Calculated: C 62.62, H 6.10, N 14.60 %. Found: C 62.62, H
6.08, N 14.30 %. Example 20 3- {4-[4§-§4-Chlorophenyl)-pip erazin- |
-yl]-but-2-inyl } -3 -ethyl- | - methyl-1,3-dihydro-2H-indol-2-one
monooxalate The title compound is prepared according to process A by

applyin lﬂ;frgg ti e g starting,from 3-ethyl-1 -methyl-

3-(prop?£g| y ?38%5?3’/(}2? Iﬁ‘?isrzggﬁﬁdne and 1-(4-chloro-

phenyl)-piperazine. M.p.: 69-72 C. 1R (KBr): 3453, 1710 (C=0) cm 1.

'H-NMR (Gl : 4 Hgé‘ . ggﬁraﬁ; 6-7. ),

7108 (11 BOTR § 0 Tl BBl ) Bl o] Tad 5
(4H, m), 7.08 (1H, dt, J = 0.8, 7.5 Hz), 6.94 (1H, t, J = 7.3 Hz),
6.89 (2H, d, J = 7.9 Hz), 6.81 (1H, d, J = 7.7 Hz), 3.77 (2H, s),
3.31 (4H, br s), 3.20 (3H, s), 2.95 (4H, br s), 2.79 (1H, d, J =
16.6 Hz), 2.71 (1H, d, J = 16.6 Hz), 2.04-1.77 (2H, m), 0.58
(3H, t,J = 7.4 Hz) ppm.

C-NMR (CDCls, TMS, 101 MHz): 178.1, 163.5, 149.4, 143.9,
130.5, 129.2, 128.1, 122.9, 122.7, 121.1, 116.6, 108.0, 87.2,
69.2, 52.3, 49.7, 46.4, 45.6,29.9, 26.8, 26.0, 8.4 ppm.

Analysis for the Formula Cp7H3;N305 (477.57):
Calculated: C67.91, H6.54, N 8.80 %.
Found: C 67.20,H 6.60, N 8.73 %.

Example 22
1-Benzyl-3-ethyl-3-{4-[4-(2-methoxyphenyl)-piperazin-1-yl]-
but-2-inyl}-1,3-dihydro-2 H-indol-2-one monohydrochloride

The title compound is prepared according to process A by
applying purification method 1 starting from 3-ethyl-1-benzyl-3-
(prop-2-inyl)-1,3-dihydro-2H-indol-2-one and 1-(2-methoxy-



WO 2005/109987 PCT/HU2005/000052 67 (2H, br s), 3.26 (4H, br s),
3.20 (311, s), 2.87 (4H, brs), 2.78 (111,d,J=16.7 Hz), 2.71 (114,d, J =

WQ@eg0rsHg9987.96-1.79 (2H, m), 0.58 (3H, t, J = 7.3 Hz) ppm. 13ENNER005/000052
(CDC13, TMS, 101 MHz): 178.2, 164.0, 148.3, 143.9, 130.6, 129.1,
128.1, 125.9, 122.9, 122.7, 117.7, 107.9, 86.5, 70.0, 52.4, 49.6, 46.7,
45.7, 30.0, 26.9, 26.1, 8.5 ppm. Analysis for the Formula C27H30C1N305
(512.01): Calculated: C 63.34, H 5.91, CI 6.92, N 8.21 %. Found: C
63.43, H5.97, C1 6.99, N 8.20 %. E ple 21 3 -Ethyl- 1 -methyl-3-
[4-(4-phenylpip erazin-I -yl)-but-2-inyl] - 1,3 - dihydro-2H-indol-2-one
monooxalate The title compound is prepared according to process A by
applying purification method 2 starting from 3-ethyl-lI-methyl-
3-(prop%ﬁ%-ip§iarlﬁ%}8?é-2H-indol-2-one and 1-phenyl- piperazine. M.p.:
73-76 CMYQ 20950009987 PCT/HU2005/000052 68 IR (KBr): 3453, 1710
(C=0) cni 1.

IR (KBr): 2337, 1713 (C=0) cm’".

'"H-NMR (CDCls, TMS, 400 MHz): 7.4-7.2 (SH, m), 7.25 (1H,
dd, J = 1.0, 7.3 Hz), 7.14 (1H, dt, J = 1.3, 7.7 Hz), 7.10-7.04
(2H, m), 6.97-6.88 (3H, m), 6.81 (1H, d, J = 7.7 Hz), 5.02, 4.92
(2H, d, J = 15.4 Hz), 3.87 (3H, s), 3.64, 3.45 (2L, d, J = 16.8
Hz), 3.35 (4H, br s), 2.88, 2.77 (2H, d, J = 16.6 Hz), 3.00-2.60
(4H, s), 2.02, 1.91 (2H, m), 0.66 (3H, t, J = 7.3 Hz) ppm.

“C-NMR (CDCls, TMS, 101 MHz): 178.2, 151.8, 143.2, 138.7,
135.9, 130.5, 128.7, 128.2, 127.9, 127.7, 1242, 123.1, 122.7,
121.2, 118.8, 111.3, 108.9, 88.0, 68.8, 55.2, 52.3, 50.0, 47.0,
45.8,43.7,29.9, 27.6, 8.8 ppm.

Analysis for the Formula C3,H36CIN;O, (530.12):
. Calculated: C 72.50, H 6.85, C16.69, N 7.93 %,
Found: C 72.16,H 6.83, C16.50, N 7.89 %.



1H-NMR (CDC13, TMS, 400 MHz): 9.71 (3H, br s), 7.32-7.22 (4H, m),
7.08 (1H, dt, J=0.8, 7.5 Hz), 6.94 (1H, t, J= 7.3 Hz), 6.89 (2H,d,J=7.9
WO2NBI8W1H, d, J = 7.7 Hz), 3.77 (2H, s), 3.31 (4H, br s), 3.ROTBHI26(5/000052
2.95 (4H, brs), 2.79 (1H,d, J = 16.6 Hz), 2.71 (1H, d, J = 16.6 Hz),
2.04-1.77 (2H, m), 0.58 (3H, t, J= 7.4 Hz) ppm. 13C-NMR (CDC13, TMS,
101 MHz): 178.1, 163.5, 149.4, 143.9, 130.5, 129.2, 128.1, 122.9, 122.7,
121.1,116.6, 108.0, 87.2, 69.2, 52.3, 49.7, 46.4, 45.6, 29.9, 26.8, 26.0,
8.4 ppm. Analysis for the Formula C 31N305 (477.57): Calculated: C
67.91, H 6.54, N 8.80 %. Found: C 67.20, H 6.60, N 8.73 %. Example 22
1-Benzyl-3-ethyl-3- {4-[4-(2-methoxyphenyl)-piperazin-1-yl]-
but-2-inyl}-1,3-dihydro-2H-indol-2-one monohydrochloride The title
compound is prepared accordin s A by applying purification

method | stBeiRgIimen3esbp-{ Midm- 2 -p1 erazin-1-yl)-but-2-
(prop-2-inyl)-1,3- duﬁdro -2H-indol-2-one an methoxy WO

2005/109987 PCmlif2d0Bhyduos- EQObﬁmmp@@azln@ M.p.: 199-202
The title compound is prepared according to process A by
applying purification method 2 starting from 3-ethyl-1-benzyl-3-
(prop-2-inyl)-1,3-dihydro-2H-indol-2-one and 2-(piperazin-1-
yl)-pyrimidine.

M.p.: 154-155 °C.

IR (KBr): 1716 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 10.83 (2H, br s), 8.39 (2H,
d, J = 4.8 Hz), 7.40-7.25 (5H, m), 7.15 (1H, d, J = 7.3 Hz), 7.02
(1H, dt, J = 1.1, 7.7 Hz), 6.87 (1H, t,J = 7.2 Hz), 6.70 (11, d, J
= 7.8 Hz), 6.64 (1H, t, J = 4.8 Hz), 4.95 (1H, d, J = 153 Hz),
4.77 (1H, 4, J = 15.3 Hz), 3.90 (4H, s), 3.71 (11, d, J = 16.8
Hz), 3.41 (1H, dt, J = 16.8, 2.2 Hz), 2.88 (1H, d, J = 16.6 Hz),
2.72 (1H, dt, J = 16.6, 2.3 Hz,), 2.50 (4H, br s), 1.96 (1H, m),
1.82 (1H, m), 0.63 (3H, t, J = 7.3 Hz) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 178.2, 163.1, 160.8, 157.8,
143.1, 136.0, 130.5, 128.8, 128.3, 128.0, 127.9, 122.9, 122.7,
111.3, 108.7, 87.5, 69.1, 52.4, 49.6, 45.7, 43.8, 40.2, 30.2, 27.2,
8.7 ppm.



IR (KBr): 2337, 1713 (C=0) cm 1. 1H-NMR (CDC13, TMS, 400 MHz):

7.4-7.2 (5H, m), 7.25 (1H, dd, J=1.0, 7.3 Hz), 7.14 (1H, dt, J = 1.3, 7.7
WH2057190987.04 (2H, m), 6.97-6.88 (3H, m), 6.81 (1H, d, J = 7PCHEUBHA)00052

4.92 (2H, d, J=15.4 Hz), 3.87 (3H, s), 3.64, 3.45 (2H, d, J = 16.8 Hz),

3.35 (4H, br s), 2.88, 2.77 (2H, d, J = 16.6 Hz), 3.00-2.60 (4H, s), 2.02,

1.91 (2H, m), 0.66 (3H, t, J = 7.3 Hz) ppm. 13C-NMR (CDC13, TMS, 101

MHz): 178.2, 151.8, 143.2, 138.7, 135.9, 130.5, 128.7, 128.2, 127.9,

127.7,124.2,123.1,122.7, 121.2,118.8, 111.3, 108.9, 88.0, 68.8, 55.2,

52.3,50.0, 47.0, 45.8, 43.7, 29.9, 27.6, 8.8 ppm. Analysis for the Formula

C32H36C1N302 (530.12): Calculated: C 72.50, H 6.85, Cl 6.69, N 7.93

%. Foung; C 72.16 33, Cl 6.5 7,899 2005/109987
PCT/Hu%&%ﬁ%’é@%ﬁ&“ﬁ%ﬁ%ﬁ%@éﬁ% Jsthyl-3
-[4-(4-pydalilitat2ey|-pig 6rainEL-5HBM-L2.60y8s1,3-dihydro-2H-indol-2-one
monooxalate The title compound is prepared according to process A by
applying ik ation nfeffbd® Iétér@fﬁg}ﬁ%@ Zethyl- 1 -benzyl-3-

(prop-2-inyl)-1,3-dihydro-2H-indol-2-one and 2-(piperazin-I-

Process B (catalytic hydrogenation of the triple bond to a
single bond)

The compound containing a triple bond (6 mmoles) is disscﬂved
in 20 ml of methanol, measured into an autoclave of 70 ml, 5 %
palladium on bone coal (0.30 g) is added to it, and saturation is
carried out at a hydrogen pressure of 10 bar. After 2 hours the
solution is filtered and evaporated. The residual product is a

yellow oil.

Purification method 1 The oil is dissolved in 200 ml of ether, the

small amount of floating precipitate is filtered off, and to the
pure solution a solution of the calculated amount (1 molar
equivalent) of hydrogen chloride in 50 ml of diethyl ether is
dropped at room temperature within half an hour, under
vigorous stirring. The separated white salt is filtered, washed
with ether and hexane and dried in a vacuum pistol at room
temperature for 3 hours. If it is necessary, the hydrogen chloride

salt is recrystallized.

Purification method 2 If the basic product does not provide a




yl)-pyrimidine. M.p.: 154-155 C. IR (KBr): 1716 (C=0) cm 1. 1H-NMR
(CDC13, TMS, 400 MHz): 10.83 (2H, br s), 8.39 (2H, d, J = 4.8 Hz),

WQq 205A®8856H, m), 7.15 (1H, d, J = 7.3 Hz), 7.02 (1H, dt, J= PAT/AG2B{5)000052
6.87 (1H, t,J=7.2 Hz), 6.70 (1H, d, J = 7.8 Hz), 6.64 (IH, t, J = 4.8 Hz),
495 (IH, d, J = 15.3 Hz), 4.77 (1H, d, J = 15.3 Hz), 3.90 (4H, s), 3.71 (1H,
d,J=16.8 Hz), 3.41 (1H, dt, J = 16.8, 2.2 Hz), 2.88 (1H, d, J = 16.6 Hz),
2.72 (1H, dt, J = 16.6, 2.3 Hz,), 2.50 (4H, br s), 1.96 (1H, m), 1.82 (1H,
m), 0.63 (3H, t, J = 7.3 Hz) ppm. 13C§§MR (CDC13, TMS, 101 MHz):
178.2, 163.1, 160.8, 157.8, 143.1, 136.0, 130.5, 128.8, 128.3, 128.0,
127.9, 1229 122.7, 111.3, 108.7, 87.5, 691 52.4,49.6, 45.7, 43.8, 40.2,

30.2, 27.2 %%RI é)9987 P U2005/000052. 71 Analysis
for the Forérlrluf %%@ﬁ ‘ggg% g’f%’%@fﬁ@
12.60 %mFetnet &he6 44tdte6:0Q, 1'\&&&&%&@1&[9&@&5 Bstnataytier
hydrogenation of the triple bond to a single bond)

oxalic acid dihydrate in 50 m! of hot ethyl acetate is dropped to

it under stirring within 10 minutes. The white oxalate salt

separates upon cooling. It is filtered off at room temperature,

washed with ethyl acetate and hexane and dried.

Example 24
1-Benzyl-3-ethyl-3-[4-(4-pyrimidin-2-yl-piperazin-1-yl)-butyl]-
1,3-dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process B by
applying purification method 2 starting from 1-benzyl-3-ethyl-3-
[4-(4-pyrimidin-2-yl-piperazin-1-yl)-but-2-inyl]-1,3-dihydro-
2H-indol-2-one.

M.p.: 145-146 °C.

IR (KBr): 1702 (C=0) cm™.

'H-NMR (CDCl;, TMS, 400 MHz): 10.0 (1H, br s), 7.30-7.20
(5H, m), 7.17 (1H, t, J = 7.6 Hz), 7.13 (1H, d, J = 6.7 Hz), 7.05
(1H,t,J=7.4Hz), 6.61 (1H, t,J =4.8 Hz,), 498, 4.83 (2H, d, J
=15.,6 Hz), 4.13 (4H, br s), 3.10 (4H, br s), 2.84 (2H, m), 1.95
(2H, m), 1.84-1.74 (2H, m), 1.60 (2H, m), 1.01-0.84 (2H, m),
0.59 (3H, t, J = 7.3 Hz) ppm. ‘



The compound containing a triple bond (6 mmoles) is dissolved in 20 ml
of methanol, measured into an autoclave of 70 ml, 5 % palladium on bone
W@eeNy003¢87) is added to it, and saturation is carried out at a PG@EME2e95/000052

pressure of 10 bar. After 2 hours the solution is filtered and evaporated.
The residual product is a yellow oil. Purification method | The oil is
dissolved in 200 ml of ether, the small amount of floating precipitate is
filtered off, and to the pure solution a solution of the calculated amount (1
molar equivalent) of hydrogen chlorigg in 50 ml of diethyl ether is
dropped at room temperature within half an hour, under vigorous stirring.
The separated white salt is filtered, washed with ether and hexane and
dried in a vacuum pistol at room temperature for 3 hours. If it is
necessary, the hydrogen chloride salt is recrystallized. Purification

method ¢ thsragiD@rRdwsisiors Vtpioviiea W22086/8 09987,
PCT/HU2005/000052 72 well-filterable salt with rg/dro en chloride, itis

dissolve&‘}ﬁ'éoé?’mD#ﬁbf‘etf"%ﬁ'gcét?a%@: ard -2 nldlated e Sieliora

solution of 10xajigsagid Hinyahate NsQ31Y, aformtxtby Bacetatedsxirgpped to
it under §tiéring within 10 minutes. The white oxalate salt
.6 ppin

Analysis for the Formula C;1H37N50s (559.67):
Calculated: C 66.53,H 6.66, N 12.51 %.
Found: C 65.88,H 6.65, N 12.45 %.

Example 25
1-Benzyl-3-ethyl-3- {4-[4-(2-methoxyphenyl)-piperazin-1-yl]-
butyl}-1,3-dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process B by
applying purification method 2 starting from 1-benzyl-3-ethyl-3-
{4-[4~(2-methoxyphenyl)-piperazin-1-yl]-but-2-inyl}-1,3-
dihydro-2H-indol-2-one.

M.p.: 128-129 °C.

IR (KBr): 3432, 1704 (C=0) cm™.

'H-NMR (CDCl;, TMS, 400 MHz): 7.32-7.21 (5H, m), 7.18
(1H, dt, J = 1.3, 7.7 Hz,), 7.13 (1H, d, J = 6.5 Hz), 7.06 (2H,



separates upon cooling. It is filtered off at room temperature, washed with

ethyl acetate and hexane and dried. Example 24 I-Benzyl-3-ethyl-3 -
WQL¢aspogesiidin-2-yl-pip erazin-1-yl)-butyl]- 1,3-dihydro-2H-ind§1T2H312€05/000052

monooxalate The title compound is prepared according to process B by

applying purification method 2 starting from 1-benzyl-3-ethyl-3-

[4-(4-pyrimidin-2-yl-piperazin-1-yl)-but-2-inyl]-1,3-dihydro- 2H-indol-2-one.

M.p.: 145-146 C. IR (KBr): 1702 (C=0) cm 1. 1H-IvivIR (CDC13, TMS,

400 MHz): 10.0 (1H, br s), 7.30-7.20 £pH, m), 7.17 (1H, t, J = 7.6 Hz),

7.13 (1H,d, J=6.7 Hz), 7.05 (1H,t,J =7.4 Hz), 6.61 (1H, t, J = 4.8 Hz,),

4.98, 4.83 (2H, d, J =15.,6 Hz), 4.13 (4H, br s), 3.10 (4H, br s), 2.84 (2H,

089 (arg- PO AT B b oo b R b8 oods? 73
13C-NMR.§EEXFLTNS, $015MHE)), 17.967 (3633, 3166.82H544), J143.1,

7.1, 530 61 8 B 7 okl P G ) 2T i o YRGS

Hz), 2.85 (2H, m), 1.96 (2H, m), 1.81 (2H, m), 1.67 (2H, q, J =
8.0 Hz), 0.95 (2H, m), 0.60 (3H t, J = 7.4 Hz) ppm.

PBC-NMR (CDCls, TMS, 101 MHz): 179.8, 163.0, 151.9, 143.1,
136.8, 136.1, 131.4, 129.6, 128.6, 127.8, 127.6, 127.6, 12‘7.4,
122.8, 122.7, 121.1, 118.7, 111.6, 108.9, 57.0, 55.4, 53.4, 52.4,
47.5,43.7,36.9, 31.1, 23.4, 21.6, 8.6 ppm.

Analysis for the Formula C34HN3Og (587.72):
Calculated: C 69.49,H 7.03, N 7.15 %.
Found: C69.08,H6.94,N 7.13 %.

Example 26
3-Ethyl-1-methyl-3-[4-(4-phenylpiperazin-1-yl)-butyl]-1,3-
dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process B by
applying purification method 1 starting from 3-ethyl-1-methyl-
3-[4-(4-phenylpiperazin-1-yl)-but-2-inyl]-1,3-dihydro-2 H-indol-
2-one.

M.p.: 219-222 °C.



8.6 ppm Analysis for the Formula C31H37N505 (559.67): Calculated: C

66.53, H 6.66, N 12.51 %. Found: C 65.88, H 6.65, N 12.45 %. Example
WQ32005Be49871-3-ethyl-3- {4-[4-(2-methoxyphenyl)-piperazin-I-y[RCT/HU2005/000052

butyl}-1,3-dihydro-2H-indol-2-one monooxalate The title compound is

prepared according to process B by applying purification method 2

starting from 1-benzyl-3-ethyl-3-

{4-[4-(2-methoxyphenyl)-piperazin-1-yl]-but-2-inyl} -1,3-

dihydro-2H-indol-2-one. M.p.: 128-12? C. IR (KBr): 3432, 1704 (C=0) cm

1. 1H-NMR (CDC13, TMS, 400 MHz):57.32-7.21 (5H, m), 7.18 (1H, dt,J =

1.3,7.7Hz,), 7.13 (1H, d, J = 6.5 Hz), 7.06 (2H, WO 2005/109987

PCT/HU (@8 Qggj 74m), B¢ %311, m), 6.77 (1H, d, J = 7.7 Hz,), 5.7
(2H, br 5@4. ,%4. (%QQZI?I] 8,8;@ B14°'Hz). 3.86 (3H, s), 3.58 (2H, dd, J =
11.6, 27.6), 3.46 (2H, m), 3.25 (2H, m), 2.97 (2H, t, J = 10.6 Hz), 2.85
(211, m), 1.96 (2H rlrg L81,(2H, in), 1.67 (2H, 9, 3 = 8.0.Hz), 0.95 (2H,
m), 0.60 ARG Gks) B, 400 MHz): 12.8(1H, br s), 7.4-7.35

(4H, m), 7.28 (1H, t, J = 7.5 Hz), 7.18 (1H, m), 7.13 (1H, d, J =

6.7 Hz), 7.09 (1H, t, J = 7.3 Hz), 6.85 (1H, d, J = 7.8 Hz), 4.10

(2H, br s), 3.65-3.50 (6H, m), 3.21 (3H, s), 2.97 (2H, br s), 2.03-

1.70 (6H, m), 1.07-0.89 (2H, m), 0.54 (3H, t, J = 7.3 Hz) ppm.

BC-NMR (CDCl3, TMS, 101 MHz): 179.3, 143.7, 131.1, 129.7,
127.7, 125.5, 122.4, 118.8, 107.7, 56.6, 53.1, 50.1, 49.8, 48.4,
36.3, 30.7, 25.8, 23.2, 21.3, 8.2 ppm.

Analysis for the Formula CysH34CIN30 (428.02):
Calculated: H 8.01, N 9.82 %.
Found: H 7.56, N 9.35 %.

Example 27
3-Ethyl-1-methyl-3-[4-(4-pyrimidin-2-yl-piperazin-1-yl)-butyl]-

1,3-dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process B by
applying purification method 2 starting from 3-ethyl-1-methyl-
3-[4-(4-pyrimidin-2-yl-piperazin-1-yl)-but-2-inyl]-1,3-dihydro-
2H-indol-2-one.



13C-NMR (CDC13, TMS, 101 MHz): 179.8, 163.0, 151.9, 143.1, 136.8,
136.1, 131.4, 129.6, 128.6, 127.8, 127.6, 127.6, 127.4, 122.8, 122.7,
wQ20031@99877, 111.6, 108.9, 57.0, 55.4, 53.4, 52.4, 47.5, 43.7PGE/BUIDI(00052
23.4, 21.6, 8.6 ppm. Analysis for the Formula C34H41N306 (587.72):
Calculated: C 69.49, H 7.03, N 7.15 %. Found: C 69.08, H 6.94, N 7.13
%. Example 26 3-Ethyl-1-methyl-3-[4-(4-phenylpiperazin-I-yl)-butyl]-1,3-
dihydro-2H-indol-2-one monohydrochloride The title compound is
prepared according to process B by %Jplying purification method 1
starting from 3-ethyl-I-methyl-
3-[4-(4-phenylpiperazin-1-yl)-but-2-inyl]-1,3-dihydro-2H-indol- 2-one. M.p.:
219-222 C. W%éol%z/; 9987 PCT/HU2005/000052 75 IR (KBr): 2370,
1711 (C%?‘c L TH-NMR (CDC13, TMS, 400 MHz): 12.8 (1H, br s),
7.4-7.35 (4H, m), 7.28 (1H, t, J= 7.5 Hz), 7.18 (1H, m), 7.13 (1H, d, J =

6.7 Hz), 7.09 (1H. t, J= 7.3 Hz), 6.85 (1H. d, J = 7.8 Hz), 4.10 (2H, br s),
3.65-3.563(@&),15051(%@&?2:97 (2H, br s), 2.03-

"H-NMR (CDCls, TMS, 400 MHz): 9,7 (2H, br s), 8.33 (2H, 4,
J =48 Hz), 7.28 (1H, dt, J = 1.8, 7.5 Hz), 7.12 (1H, dd, J =
1.5,7.2 Hz), 7.09 (1H, t, J = 7.3 Hz), 6.84 (1H, d, J = 7.8 Hz),
6.60 (1H, t, J = 4.8 Hz), 4.14 (4H, br s), 3.20 (3H s), 3.15 (4H,
br ), 2.88 (2H, m), 1.91 (1H, m), 1.88 (1H, m), 1.74 (2H, m),
1.62 (2H, m), 0.54 (3H, t, J = 7.3 Hz) ppm.

BC-NMR (CDCls;, TMS, 101 MHz): 179.7, 163.2, 160.8, 157.8,
143.9, 131.3, 127.9, 122.7, 122.6, 111.3, 107.9, 57.1, 53.3, 51.8,
40.7, 36.5, 31.0, 26.0, 23.4, 21.6, 8.4 ppm.

Analysis for the Formula C;5H33N505 (483.57):
Calculated: C62.10,H 6.88, N 14.48 %.
Found: C 61.99,H 6.89, N 14.45 %.

Process C (bromination of the butynol compounds)
The appropriate substituted piperazin-1-yl-but-2-yn-1-ol

dihydrochloride (20 mmoles) is measured into 50 ml of

phosphorous tribromide and allowed to react for 2 hours at 100



1.70 (6H, m), 1.07-0.89 (2H, m), 0.54 (3H, t, J = 7.3 Hz) ppm. 13C-NMR
(CDC13, TMS, 101 MHz): 179.3, 143.7, 131.1, 129.7, 127.7, 125.5,
wQ@22F1a9p878, 107.7, 56.6, 53.1, 50.1, 49.8, 48.4, 36.3, 30.7, PGIRIBA/000052
21.3, 8.2 ppm. Analysis for the Formula C25H34C1N30 (428.02):
Calculated: H 8.01, N 9.82 %. Found: H 7.56, N 9.35 %. Example 27
3-Ethyl-I -methyl-3-[4-(4-pyrimidin-2-yl-piperazin- I-yl)-butyl]-
1,3-dihydro-2H-indol-2-one monooxalate The title compound is prepared
according to process B by applying p}l,}rification method 2 starting from
3-ethyl-1 -methyl- :
3-[4-(4-pyrimidin-2-yl-piperazin-1-yl)-but-2-inyl]-1,3-dihydro-

2H-indol-2:ape. WO, 2016/109987. PGT/H U 2005/000Q52. 76 . M.p.:
150-152 C' I &@r??%?é (‘Eie%%ﬁ?-i’?%{lﬁ’réfxﬂﬁ %’E?[i‘g %‘?‘i"A’r\tﬁégﬁoo
MHz): 9 Jtfdiitd6st8rd8 {2t stedanBdd 2br fré@ Ghblitlh 1damtioB, 7.5

Hz), 7.12 (1H, dd, J = 1.5,7.2Hz),7.09(1H,t,J=7.3Hz),6.84(1H,d,J=7.8Hz),
6.60 (1HVithput fugtherpurifiegtion. pr s), 3.20 (311 s), 3.15 (4H,

Example 28
1-(4-Bromobut-2-ynyl)-4-(2-methoxyphenyl)-piperazine
dihydrochloride

The title compound is prepared according to process C starting
from 4-[4-(2-methoxyphenyl)-piperazin-1-yl]-but-2-yn-1-ol
dihydrochloride.

M.p.: 185-190 °C.

'H-NMR (DMSO-ds, TMS, 200 MHz): 9.8 (2H, br s), 7.14-6.88
(4H, m), 4.47 (2H, s), 4.42 (2H, s), 3.81 (3H, s), 3.00-3.71 (8H,
m) ppm.

Example 29
2-[4-(4-Bromobut-2-ynyl)-piperazin-1-yl]-pyri-midine
dihydrochloride

The title compound is prepared according to process C starting
from 4-(4-pyrimidin-2-yl-piperazin-1-yl)-but-2-yn-1-ol
dihydrochloride.



brs), 2.88 (2H, m), 1.91 (1H, m), 1.88 (111, m), 1.74 (2H, m), 1.62 (2H,
m), 0.54 (3H, t, J = 7.3 Hz) ppm. 13C-NMR (CDC13, TMS, 101 MHz):
wQ7ey1a98872, 160.8, 157.8, 143.9, 131.3, 127.9, 122.7, 122.@CTIHIZ005/000052

107.9,57.1, 53.3, 51.8, 40.7, 36.5, 31.0, 26.0, 23.4, 21.6, 8.4 ppm.
Analysis for the Formula C25H33N505 (483.57): Calculated: C 62.10, H
6.88, N 14.48 %. Found: C 61.99, H 6.89, N 14.45 %. Process C
(bromination of the butynol compounds) The appropriate substituted
piperazin-1-yl-but-2-yn-l-ol dihydrochigride (20 mmoles) is measured into
50 ml of phosphorous tribromide and allowed to react for 2 hours at 100
WO 2005/109987 PCT/HU2005/000052 77 C. Itis cooled, 20 ml of
dichloromethane are added to it, the off-white substance is filtered and
used for the coupling reaction without further purification. Example 28
1-(4-BroMghut48+lild-(2-methoxyphenyl)-piperazine di hydro chloride
The title compound is prepared according to process C starting from
4-[4-(2-methoxyphenyl)-piperazin-1-yl]-but-2-yn-I-ol

'H-NMR (DMSO-ds, TMS, 200 MHz): 8.56 (2H, m), 8.4 (2H,

br s), 6.87 (1H, m), 4.66 (2H, s), 4.06 (2H, m), 3.8-3.1 (SH, m)

Example 30
1-(4-Bromobut-2-ynyl)-4-phenylpiperazine dihydrochloride

The title compound is prepared according to process C starting
from 4-(4-phenylpiperazin-1-yl)-but-2-yn-1-ol dihydrochloride.
M.p.: 195-200 °C.

"H-NMR (DMSO-ds, TMS, 200 MHz): 9.5 (2H, m), 7.27 (2H, t,
J=28.0Hz), 7.02 (2H, d, J = 7.9 Hz), 6.92 (1H, t, J = 7.0 Hz),
4.43 (2H, s), 4.41 (2H, s), 4.0-3.0 (8H, m) ppm.



dihydrochloride. M.p.: 185-190 C. 'H-NMR (DMSO-d6, TMS, 200 MHz):
9.8 (2H, br s), 7.14-6.88 (4H, m), 4.47 (2H, s), 4.42 (2H, s), 3.81 (3H, s),
WQ@200530PBH, m) ppm. Example 29 PCT/HU2005/000052
2-[4-(4-Bromobut-2-ynyl)-piperazin-1-yl]-pyri-midine dihydrochloride The
titte compound is prepared according to process C starting from
4-(4-pyrimidin-2-yl-piperazin-1-yl)-but-2-yn-l-ol dihydrochloride. WO
2005/109987 PCT/HU2005/000052 78 M.p.: 148-151 C. 'H-NMR
(DMSO-d6, TMS, 200 MHz): 8.56 (2H, m), 8.4 (2H, brs), 6.87 (1H, m),
4.66 (2H, s), 4.06 (2H, m), 3.8-3.1 (8%, m) ppm. Example 30
1-(4-Bromobut-2-ynyl)-4-phenylpiperazine dihydrochloride The title
compound is prepared according to process C starting from
4-(4-phenylpiperazin-1-yl)-but-2Bxaaplelitydrochloride. M.p.: 195-200 T.

1-(4-Bromobut-2-ynyl)-4-(3-chlorophenyl)-piperazine
dihydrochloride

The title compound is prepared according to process C starting
from 4—[4—(3-chlorophenyl)—piperazin—1—yl]-but—2-yn-1-01
dihydrochloride.

M.p.: 168-170 °C.

'H-NMR (DMSO-ds, TMS, 200 MHz): 8.4 (2H, m), 7.28 (1H, t,
J=18.0 Hz), 7.07 (1H, s), 6.98 (1H, d, J= 8.4 Hz), 6.89 (1H, d, J
= 8.4 Hz), 4.41 (4H, brs), 4.0 (2H, br s), 3.6 (2H, br 5), 3.2 (2H,
br s) ppm.

Process D (coupling of 3-ethyl oxindole with bromobutynyl

compounds)

Sodium hydride (6.75 g; 50 % suspension; 0.14 mole) is washed
three times with 20 ml each of hexane and suspended in 50 ml
of DMF. The reaction mixture is cooled to -20 °C and a solution
of 3-ethyl oxindole (6.45 g; 0.04 mmole) in 25 ml of DMF is
dropped to it at the same temperature. When the formation of
hydrogen has been ceased the hydrochloride salt of the

appropriate bromine compound containing a triple bond (0.04



'H-NMR (DMSO-d6, TMS, 200 MHz): 9.5 (2H, m), 7.27 (2H, t, J= 8.0 Hz),
7.02 (2H, d, J= 7.9 Hz), 6.92 (1H, t, J= 7.0 Hz), 4.43 (2H, s), 4.41 (2H, s),
WA 200E/009881, m) ppm. WO 2005/109987 PCT/HU2005/000052CAZHU2005/000052
Example 31 1-(4-Bromobut-2-ynyl)-4-(3-chlorophenyl)-piperazine
dihydrochloride The title compound is prepared according to process C
starting from 4-[4-(3-chlorophenyl)-piperazin-1-yl]-but-2-yn-I-ol
dihydrochloride. M.p.: 168-170 C. 'H-NMR (DMSO-d6, TMS, 200 MHz):
8.4 (2H, m), 7.28 (1H, t, J=8.0 Hz), 7.07 (1H, s), 6.98 (1H, d, J= 8.4 Hz),
6.89 (1H, d, J = 8.4 Hz), 4.41 (4H, i), 4.0 (211, br s), 3.6 (2H, br s), 3.2
(2H, br s) ppm. Process D (coupling of 3-ethyl oxindole with bromobutynyl
compounds) Sodium hydride (6.75 g; 50 % suspension; 0.14 mole) is
washedntbi®ealtisvdsedith 28 mdl cedeMEfihdan}mam masﬁﬁhﬁédﬁhdio nil
of DMF. The reaction mixture | d to soluti n of -ethyl
oxindolé®’ A%HgmB%H%w&Ef [fr\ﬁ‘ff water are Y

to it in order to decompose excess of sodium hydride, and the
mixture is extracted with water and diethyl ether. The organic
phase is dried over sodium sulfate, clarified with bone coal,
filtered and evaporated. The residual pale yellow oil is purified
by column chromatography wusing a 10:1 mixture of
dichloromethane and methanol as eluent.

Purification method 1 If the product purified by column

chromatography gets crystalline upon trituration with diethyl
ether, it is filtered off and recrystallized from a mixture of
hexane and ethyl acetate. The desired compounds are obtained
in form of white crystals.

Purification method 2 If the basic product does not get

crystalline upon the addition of diethyl ether, it is dissolved in
100 ml of hot ethyl acetate, and 1 molar equivalent of a solution
of oxalic acid dihydrate in 50 ml of hot ethyl acetate is dropped
to it under stirring within 10 minutes. The white oxalate salt
separates upon cooling. It is filtered off at room temperature,

washed with ethyl acetate and hexane and dried.



dropped to it at the same temperature. When the formation of hydrogen
has been ceased the hydrochloride salt of the appropriate bromine
W@empaasdicontaining a triple bond (0.04 WO 2005/109987 PCT/HU2005/000052
PCT/HU2005/000052 80 mole) dissolved in 75 ml of DMF is dropped to it
at -20 C. The reaction mixture is stirred for 3 hour, 5 ml of water are
dropped to it in order to decompose excess of sodium hydride, and the
mixture is extracted with water and diethyl ether. The organic phase is
dried over sodium sulfate, clarified with bone coal, filtered and
evaporated. The residual pale yellowail is purified by column
chromatography using a 10:1 mixture of dichloromethane and methanol
as eluent. Purification method 1 If the product purified by column
chromatography gets crystallineE.vpnnprétﬂEation with diethyl ether, it is

filtered of % crys om ami exa thyl acetate.
The desn:I ﬁreT’f) rﬁ et t ﬁﬁ% ffr?/ g‘.%lro'
Purification method 2 If tggjﬁ@ﬁ;pprmw@@,@amé get crystalline upon
the addition of diethyl ether, it is dissolved in 100 ml of hot ethyl acetate,

and 1 molar equivalent of a solution of oxalic acid dihydrate in 50 ml of
hot ethylggelafe 'éo%ﬂg&?&j is prepared according to process D by

applying purification method 2 starting from 1-(4-bromobut-2-
ynyl)-4-phenyl-piperazine dihydrochloride.
M.p.: 94-95 °C.

IR (KBr): 3210, 1715 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 9.99 (1H, br s), 7.28-7.20
(2H, m), 7.12 (1H, d, J = 7.3 Hz), 7.06 (1H, t, J = 7.5 Hz), 6.99-
6.86 (5H, m), 3.84, 3.67 (2x1H, d, J = 16.5 Hz), 3.27 (4H, br s),
2.89 (4H, br s), 2.76, 2.62 (2x1H, d, J = 16.4 Hz), 1.87 (2H, m),
0.63 (3H, t, J = 7.3 Hz) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 180.7, 164.3, 149.6, 142.3,
131.1, 129.2, 127.9, 122.7, 122.1, 120.9, 116.6, 110.7, 86.9,
69.5, 53.3, 49.9, 46.4, 45.6, 29.7, 27.2, 8.7 ppm.

Analysis for the Formula CygH9N30s (463.54):
Calculated: C67.37,H6.31, N 9.07 %.
Found: C66.71,H 6.18, N 8.90 %.



to it under stirring within 10 minutes. The white oxalate salt separates
upon cooling. It is filtered off at room temperature, washed with ethyl
WQeeastw¥Ad hexane and dried. WO 2005/109987 PCT/HU20@6/DBIRBEE/000052
81 Example 32 3-Ethyl-3-[4-(4-phenylpiperazin-1-yl)-but-2-inyl]-1,
3-dihydro- 2H-indol-2-one monooxalate The title compound is prepared
according to process D by applying purification method 2 starting from
1-(4-bromobut-2- ynyl)-4-phenyl-piperazine dihydrochloride. M.p.: 94-95 T.
IR (KBr): 3210, 1715 (C=0) cm 1. 'H-NMR (CDC13, TMS, 400 MHz): 9.99
(1H, br s), 7.28-7.20 (2H, m), 7.12 (BH, d, J= 7.3 Hz), 7.06 (1H,t,J=7.5
Hz), 6.99- 6.86 (5H, m), 3.84, 3.67 (2x 1H, d, J = 16.5 Hz), 3.27 (4H, br s),
2.89 (4H, br s), 2.76, 2.62 (2x 1H, d, J = 16.4 Hz), 1.87 (211, m), 0.63
(3H, t, J = 7.3 Hz) ppm. 13C-NMix4@iplel33 TMS, 101 MHz): 180.7, 164.3,

149.6, 142.3, 131.1, 129.2, 127.9, 122.7, 122.1, 120.9, 116.6, 110.7,
86.9, 6955 .%3,3iéré?‘&é’?&?&%%?é@tﬁ?%?é?’]‘ad?ﬁ% idof5r the

Formula C26H29N3QeHR3-2A)indol-2-one monooxalate

The title compound is prepared according to process D by
applying purification method 2 starting from 2-[4-bromobut-2-
ynyl)-piperazin-1-yl]-pyrimidine dihydrochloride.

M.p.: 147-149 °C.

IR (KBr): 1714 (C=0), 1644, 1227, 754 cm™.

"H-NMR (DMSO-ds, TMS, 400 MHz): 10.4 (1H, s), 9.8 (2H, br
s), 8.36 (2H, d, J = 4.8 Hz), 7.23(1H, d, J = 7.1 Hz), 6.93 (1H,
dt,J=1.2,7.6 Hz), 6.84 (1H, dt, /= 0.9, 7.4 Hz), 6.67 (1H, d, J
= 7.8 Hz), 6.64 (1H, t, J = 4.8 Hz), 3.69 (4H, br s), 3.44 (2H, s),
2.70,2.51 2x1H, d, J = 16.4 Hz), 2.44 (4H, m), 1.80-1.60 (2H,
m), 0.45 (3H, t, /= 7.3 Hz) ppm.

BC.NMR (DMSO-ds, TMS, 101 MHz): 179.8, 163.2, 142.7,
131.5,127.3, 123.6, 121.7, 110.8, 109.4, 109.4, 83.8, 73.4, 52.4,
50.0, 45.7, 41.7, 29.3, 26.7, 8.7 ppm.

Analysis for the Formula Cy4Hz7NsOs (465.51):
Calculated: C61.92,H5.85, N 15.04 %.
Found: C61.17,H 5.84, N 14.86 %.



Calculated: C 67.37, H 6.31, N 9.07 %. Found: C 66.71, H 6.18, N 8.90
%. WO 2005/109987 PCT/HU2005/000052 82 Example 33

W@ 28042 -(4-pyrimidin-2-yl-piperazin-I-yl)-but-2-ynyl]-1,3- PCT/HU2005/000052
dihydro-2H-indol-2-one monooxalate The title compound is prepared
according to process D by applying purification method 2 starting from
2-[4-bromobut-2- ynyl)-piperazin-1-yl]-pyrimidine dihydrochloride. M.p.:
147-149 C. | R (KBr): 1714 (C=0), 1644, 1227, 754 cm 1. 1H-NMR
(DMSO-d6, TMS, 400 MHz): 10.4 (1H, s), 9.8 (2H, br s), 8.36 (2H, d, J =
4.8 Hz), 7.23(1H, d, J = 7.1 Hz), 6.9381H, dt, J=1.2, 7.6 Hz), 6.84 (1H,
dt,J=0.9, 7.4 Hz), 6.67 (1H,d, J =7.8 Hz), 6.64 (1H, t, J = 4.8 Hz), 3.69
(4H, br s), 3.44 (2H, s), 2.70, 2.51 (2xIH, d, J = 16.4 Hz), 2.44 (4H, m),
1.80-1.60 (2H, m), 0.45 (311,t, J = 7.3 Hz) ppm. 13C-NMR (DMSO-d6,
TMS, 101 MHz): 179.8, 163.2, 142.7, 131.5,127.3, 123.6, 121.7, 110.8,
109.4,109.4, 83.8, 73.4,52.4, %‘56‘,‘%‘.’73,441.7, 29.3, 26.7, 8.7 ppm.

AnalysisFarithe 5-quulgGRdiHe NS (BB &hkin-1-y1]-but-2-inyl} -
1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process D by
applying purification method 1 starting from 1-(4-bromobut-2-
ynyl)-4-(2-methoxy-phenyl)-piperazine dihydrochloride.

M.p.: 161-163 °C.

IR (KBr): 3077, 1715 (C=0) ecm™..

'H-NMR (CDCls, TMS, 400 MHz):9.19 (1H, s), 7.21 (1H, 4, J
= 6.9 Hz), 7.11 (1H, dt, J = 1.2, 7.7 Hz), 7.08-6.90 (5H, m),
6.65 (1H, d, J = 7.5 Hz), 3.96 (3H, s), 3.29 (1H, d, J = 16.2 Hz),
3.17 (1H, dt, J = 2.3, 16.7 Hz), 3.15 (2H, br s), 2.91 (2H br s),
278 (1H, dt, J = 2.3, 16.2 Hz), 2.65 (2H, d, J = 16.7 Hz), 2,60
(2H, br s), 2.45 (2H, br s), 2.00-1.80 (2H, m), 0.68 (3H, t, J =
7.4 Hz) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 180.6, 152.0, 141.9, 141.3,
131.7, 127.7, 123.3, 123.0, 122.3, 121.2, 118.7, 111.1, 109.7,
81.3, 75.6, 55.0, 53.4, 50.6, 50.2, 46.7, 29.7, 27.7, 8.7 ppm.



Calculated: C 61.92, H 5.85, N 15.04 %. Found: C 61.17, H 5.84, N 14.86
%. WO 2005/109987 PCT/HU2005/000052 83 Example 34
WQ2BIMIPBEZ-[4-(2-methoxyphenyl)-piperazin-1-yl]-but-2-inyl}- PCT/HU2005/000052
1,3-dihydro-2H-indol-2-one The title compound is prepared according to
process D by applying purification method 1 starting from
1-(4-bromobut-2- ynyl)-4-(2-methoxy-phenyl)-piperazine dihydrochloride.
M.p.: 161-163 C. IR (KBr): 3077, 1715 (C=0) cm 1. 1H-NMR (CDC13,
TMS, 400 MHz):9.19 (1H, s), 7.21 (1H, d,J =6.9 Hz), 7.11 (1H, dt, J =
1.2,7.7 Hz), 7.08-6.90 (5H, m), 6.6%41H, d, J= 7.5 Hz), 3.96 (3H, s), 3.29
(1H, d, J=16.2 Hz), 3.17 (1H, dt, J = 2.3, 16.7 Hz), 3.15 (2H, br s), 2.91
(211 brs), 2.78 (IH, dt, J = 2.3, 16.2 Hz), 2.65 (2H, d, J = 16.7 Hz), 2,60
(2H, br An2lf&o 2ot the Bor2yla-T,883,(RE0n(108.68)(3H, t, J = 7.4 Hz)
ppm. 13C-NMR-(CDCI3 01 Msz: 180.6, 152.0, 141.9, 141.3,

™S
131.7, 15¢lshlgted:s. 1%%%%%. 24N 504 g% 1111 109.7, 81.3, 75.6,
55.0, 5356, 50.2CHB 29, 2 f 19

Example 35
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-but-2-ynyl}-3-ethyl-
1,3-dihydro-2 H-indol-2-one mono-hydrochloride

The preparation of ethyl-(3-ethyl-2-ox0-2,3-dihydroindol)-1-
carboxylate is carried out according to methods known from the
literature.‘

Sodium hydride (1.59 g; 50 % suspension; 33 mmoles) is
washed three times with 10 ml each of hexane and suspended in
30 ml of DMF. The reaction mixture is cooled to -20 °C, and a
solution of ethyl-(3-ethyl-2-0x0-2,3-dihydro-indole)-1-
carboxylate (2.32 g; 10 mmoles) in 10 ml of DMF is dropped to
it at the same temperature. When the formation of hydrogen has
been ceased a solution of 1-(4-chlorobut-2-ynyl)-4-(3-
chlorophenyl)-piperazine dihydrochloride (3.56 g; 10 mmoles)
in 20 ml of DMF is dropped to it at -20 °C. The mixture is
stirred for 5 hours, 5 ml of water are dropped to it in order to
decompose excess of sodium hydride and extracted with water
and diethyl ether. The organic phase is dried over sodium

sulfate, clarified with bone coal, filtered and evaporated. The



WO 2005/109987 PCT/HU2005/000052 84 Analysis for the Formula
C25H29N302 (403.53): Calculated: C 74.41, H 7.24, N 10.41 %. Found:
W@2UBAM77.36, N 10.19 %. Example 35 3-14-[4-(3 PCT/HU2005/000052
-Chlorophonyl)-piperazin- 1 -yl] -but-2-ynyll -3-ethyl-
1,3-dihydro-2H-indol-2-one mono-hydrochloride The preparation of
ethyl-(3-ethyl-2-ox0-2,3-dihydroindol)-1- carboxylate is carried out
according to methods known from the literature. Sodium hydride (1.59 g;
50 % suspension; 33 mmoles) is washed three times with 10 ml each of
hexane and suspended in 30 ml of 8MF. The reaction mixture is cooled
to -20 C, and a solution of ethyl-(3-ethyl-2-o0x0-2,3-dihydro-indole)-1-
carboxylate (2.32 g; 10 mmoles) in 10 ml of DMF is dropped to it at the
same temsphratpede WeikEwtiod fordimtibredimydbgdrmhathbesntaeased a

solution of I-(4-chlorobut-2-ynyl)-4-(3- chlorpphenyl)-piperazine
dihydro&ﬂ%‘o?i&%cf@%% Og?tllg?élr%ﬁg%ls% a5 d’%ﬁ@‘%{)ﬁéﬁ%‘f&%ﬁﬁ%&% it at
-20 T. THednixwredsetsty edifosed edisubdd airateTatesdpanped! to it in
order to decompose excess of sodium hydride and extracted with water
off-white salt is filtered, washed with ethyl acetate and hexane
and recrystallized from isopropanol.

Yield: 1.06 g of white powder (24 %).
M.p.: 201-203 °C

IR (KBr): 3166, 1712 (C=0), 760 cm™.

'H-NMR (CDCls, TMS, 400 MHz): 9.96 (1H, s), 7.22 (1H, t, J
= 8.1Hz), 7.16 (1H, d, J = 7.0 Hz), 7.10-6.85 (6H, m), 4.0-2.57
(11H, m), 2.82 (1H, 4, J = 16.4 Hz), 2.68 (1H, d, J = 16.4 Hz),
1.91 (1H, m), 1.80 (1H, m), 0.65 (3H, t, J = 7.3 Hz) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 180.4, 150.6, 141.9, 135.0,
131.0, 130.3, 127.9, 122.8, 122.3, 120.9, 116.7, 114.7, 110.6,
87.9, 68.5, 53.3, 49.5, 45.7, 29.7, 27.4, 8.7 ppm.

Analysis for the Formula Cy4H7CLLN30 (444.41):
Calculated: C 64.87, H 6.12, C115.96, N 9.46 %.
Found: C64.82,H6.11, C115.94, N 9.43 %.



and diethyl ether. The organic phase is dried over sodium sulfate,
clarified with bone coal, filtered and evaporated. The WO 2005/109987
WEDIFHW2P05/000052 85 residual pale yellow oil is dissolvedPETIBU2915¢f00052
ethyl acetate, and a solution of 1 molar equivalent of hydrogen chloride in
20 ml of ethyl acetate is dropped to it under stirring. The separated
off-white salt is filtered, washed with ethyl acetate and hexane and
recrystallized from isopropanol. Yield: 1.06 g of white powder (24 %).
M.p.: 201-203 C IR (KBr): 3166, 1712 (C=0), 760 cm 1. 1H-NMR
(CDC13, TMS, 400 MHz): 9.96 (11186), 7.22 (1H,t, J =8.1Hz), 7.16 (1H,
d, J=7.0 Hz), 7.10-6.85 (6H, m), 4.0-2.57 (I1H, m), 2.82 (114, d, J=16.4
Hz), 2.68 (1H, d, J = 16.4 Hz), 1.91 (1H, m), 1.80 (111, m), 0.65 (3H, t, J
= 7.3 Hz) ppm. 13C-NMR (CD@%k3mi¥t36101 MHz): 180.4, 150.6, 141.9,
135.0, 131.0, 130.3, 127.9, 122.8, 122.3, 120.9, 116.7, 114.7, 110.6,
87.9, 68.5(B 3443 AGhtomghenyh-pinprasiprh-AnaSseibie Formula

C24H27C 12} glﬁf‘% dAderc?é}%Lil?&sz %n@%%oﬁy%ghﬁhaé 96, N 9.46

%. Found: C 11, C115.94, N 9.43

3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-but-2-ynyl}-3-ethyl-
1,3-dihydro-2H-indol-2-one monohydrochloride (7.15 g; 16
mmoles) is suspended in 150 ml of THF and Raney-nickel (1.0
g) is added to it. Hydrogenation is carried out for 10 hours in an
autoclave under a starting pressure of 10 bar at a temperature of
90 °C. The product is then dissolved in methanol, the catalyst is
filtered off and the filtrate is evaporated. The hydrochloride salt
of the compound of (Z) configuration containing a double bond
separates in form of off-white substance.

Yield: 3.49 g of off-white powder (49 %).

M.p.: 219-222 °C

IR (KBr): 3116, 2569, 1699 (C=0) cm™.

'"H-NMR (DMSO-ds, TMS, 400 MHz): 11.4 (1H, br s), 10.5
(14, s), 7.29 (14, d, J = 47.9 Hz), 7.25 (1H, d, J = 8.1 Hz), 7.18
(1H,t,J = 7.4 Hz), 7.03 (14, s), 6.99 (1H, t, J = 7.4 Hz), 6.94
(1H, dd, J = 1.8, 8.4 Hz), 6.86 (2H, d, J = 7.5 Hz), 5.58 (1H,
m), 5.43 (1H, m), 3.84 (2H, br s), 3.71 (2H, br s), 3.30 (2H, br
s), 3.00 (2H, br s), 2.65, 2.55 (2x1H, dd, J = 7.3, 14.2 Hz), 1.80
(2H, m), 052 (3H, t, J = 7.3 Hz) ppm.



WO 2016/109987 PCT/H U 211115/1111111152 86 Example 36 (2)-3-
{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-but-2-enil}-3-
W@2t95/103%8thydro-2H-indol-2-one monohydrochloride 3- PCT/HU2005/000052
{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-but-2-ynyl}-3-ethyl-
1,3-dihydro-2H-indol-2-one monohydrochloride (7.15 g; 16 nvnoles) is
suspended in 150 ml of THE and Raney-nickel (1.0 g) is added to it.
Hydrogenation is carried out for 10 hours in an autoclave under a starting
pressure of 10 bar at a temperature of 90 T. The product is then
dissolved in methanol, the catalyst i87iltered off and the filtrate is
evaporated. The hydrochloride salt of the compound of (Z) configuration
containing a double bond separates in form of off-white substance. Yield:
3.49 g of off-white powder (49 %). M.p.: 219-222 C IR (KBr): 3116, 2569,
1699 (C50) cm 1. 1H-NMR (DMS0O-d6, TMS, 400 MHzgé:gllA 1;, by s),
10.5 (1HCSNYBoEMSP-doz BYS, AT M7 {80.25 1 .f>H£‘§‘,2' 18 (1H,

tJ = 7.4%542), 198 (1B sY, 6.991(1h1,3) T84 ,HR1 8,912 1(B.1dd.9) = 1.8,
8.4 Hz), 6.86 (2H, d. = 7.5 Hz), 5,58 (1H, m), 8.43 (1H,m), 3.84 (2H, br
s), 3.71 13Rs2pF ;33 HP 3245 913, 49.7, 44.9,34.6,29.6,'8.5 ppm.

Analysis for the Formula Cy4H,9C1LN30 (446.42):
Calculated: C 64.57, H 6.55, C115.88, N 9.41 %.
Found: C64.11, H 6.95, C1 15.65, N 9.27 %.

Process E (preparation of ®-haloalkyl compounds)

Into a flask rinsed with argon 2.5 M n-butyl lithium (60 ml; 0.15
mole) is measured. 200 ml of THF are added to it, and the
solution is cooled in an acetone-dry ice bath to —78 °C. At this
temperature a solution of 3-alkyl oxindole (0,20 mole) in 250 ml
of THF is dropped to it under stirring. The mixture is stirred for
further 10 minutes, a dihaloalkane (1-bromo-4-chlorobutane, 1-
bromo-3-chloropropane, 1,5-dibromopentane ~ or 1,6-
dibromohexane; 0.50 mole) is dropped to it, and the solution is
allowed to warm up to room temperature. Then it is stirred
further for 3 hours, and 20 ml of ethanol is dropped to it in order
to decompose excess of buty! lithium. The solution is distilled in
a rotary evaporator, and the residual oil is extracted with water

and ethyl acetate. The organic phase is dried over sodium



s), 3.00 (2H, br s), 2.65, 2.55 (2x 1H, dd, J = 7.3, 14.2 Hz), 1.80 (2H, m),
052 (3H, t, J = 7.3 Hz) ppm. WO 2005/109987 PCT/HU2005/000052 87
WQOSNMRBTIDMSO-d6, TMS, 101 MHz): 180.2, 150.8, 142.4, AGHHU283/00052
131.4,130.7,127.3, 123.5, 121.5, 121.5, 120.9, 119.2, 115.3, 109.4,
52.9,51.3,49.7, 44.9, 34.6, 29.6, 8.5 ppm. Analysis for the Formula
C24H29ChN30 (446.42): Calculated: C 64.57, H 6.55, Cl 15.88, N 9.41 %.
Found: C 64.11, H 6.95, CI 15.65, N 9.27 %. Process E (preparation of
(o-haloalkyl compounds) Into a flask rinsed with argon 2.5 M n-butyl
lithium (60 ml; 0.15 mole) is measurgtl. 200 ml of THE are added to it,
and the solution is cooled in an acetone-dry ice bath to -78 C. At this
temperature a solution of 3-alkyl oxindole (0,20 mole) in 250 ml of THE is

droppedstofiielnTies stiidngl shesmixtisrergsaliied tor tittheiohOmniinutes, a
dihaloalkane (1-bromo-4-chlorgbutane, 1- bromo-3_-ch|o_5?29ropane

1,5-dibr8ffdREnTNS TR MISTHER SR&HHS B TR 9B éd to it,
and the golution {s,allewse diaovaiRdrs tofrapmdsiopRratiifsedher it is

stirred further for 3 hours, and 20 ml of ethanol is dropped to it in order to
decompweshescasishoftisuapidittibien predusbligiorses dfstilldepinfurther

reactions without recrystal-lization. Analytical samples may be

obtained by recristallization from the indicated solvent.

Example 37
3-(4-Chlorobutyl)-3-ethyl-1,3-dihydro-2H-indo}-2-one

The title compound is prepared according to process E starting
from 3-ethyl-1,3-dihydro-2H-indol-2-one and 1-bromo-4-
chlorobutane.

M.p.: 104-105 °C (hexane—ethyl acetate).
IR (KBr): 3181, 2941, 1700, 1306, 755 cm™.

'H-NMR (CDCls, TMS, 400 MHz): 8.57 (br s, 1H, NH), 7.21
(dt, 1H, J = 7.6, 1.5 Hz, H-6), 7.12 (4, 1H, J = 7.4 Hz, H-4),
7.06 (dt, 1H, J= 7.5, 1.0 Hz, H-5), 6.92 (d, 1H, J = 7.7 Hz, H-
7, 3.39 (t, 2H, J = 6.7 Hz, CH,CI), 1.96-1.84 (m, 2H, CH,),
1.83-1.74 (m, 2H, CHy), 1.74-1.60 (m, 2H, CHy), 1.24-1.18 (m,
1H), 1.08-1.03 (m, 1H), 0.64 (t, 3H, J= 7.4 Hz, CH;) ppm.



a rotary evaporator, and the residual oil is extracted with water and ethyl
acetate. The organic phase is dried over sodium WO 2005/109987
WEDTFHW2Y05/000052 88 sulfate. The residual oil is made crpPsiaHH20¢5/000052
trituration with hexane. The separated off-white crystals are stirred in 200
ml of hexane in order to remove excess of dihaloalkane, filtered and
washed with hexane. The product is used for the further reactions without
recrystal-lization. Analytical samples may be obtained by recristallization
from the indicated solvent. Example 37
3-(4-Chlorobutyl)-3-ethyl-1,3-dihydro32H-indol-2-one The title compound
is prepared according to process E starting from
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-bromo-4- chlorobutane. M.p.:
104-105T{NdLR(EBHY| T06tatH) 1 IRKBA821814294132.:30021306, 755

cm-'. 'H- T 0 8.57-(har NE)X, (dt, 1H,
T 6 e e o L R T e, 8
1.0 Hz, H-5), 6.92 (d, 1H, J = 7.7 Hz, H- 7), 3.39 (t, 2H, J = 6.7 Hz,
ggzgﬁ%%i?gsi%ﬁ é%fyﬁn%ﬂ@uﬁ{?&ﬁ(z@g?%ﬁ" CHZ2), 1.74-1.60 (m,
Calculated: C 66.79, H 7.21, N 5.56, C1 14.08 %.
Found: C 66.89,H 7.16,N 5.84, C114.19 %.

Example 38
3-(4-Chlorobutyl)-3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process E starting
from 3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and 1-bromo-
4-chloro-butane.

M.p.: 96-97 °C (hexane—cthyl acetate).
IR (KBr): 3159, 1716, 817 cm™.

'H-NMR (CDCls, TMS, 400 MHz): 8.99 (br s, 1H, NH), 6.95-
6.85 (m, 3H), 3.40 (t, 2H, J = 6.7 Hz, CH,CI), 1.97-1.88 (1, 2H,
CHy), 1.83-1.75 (m, 2H, CH,), 1.73-1.62 (m, 2H), 1.25-1.20 (m,
1H), 1.09-1.04 (m, 1H), 0.65 (t, 3H, J = 7.4 Hz, CH;) ppm.

13C.NMR (CDCls, TMS, 101 MHz): 182.5, 159.3 (d, J = 240.7
Hz), 137.2, 134.1 (8, J = 7.6 Hz), 114.1 (d, J = 23.7 Hz), 111.9



1H), 1.08-1.03 (m, 1H), 0.64 (t, 3H, J= 7.4 Hz, CH3) ppm. WO
2005/109987 PCT/HU2005/000052 89 13C-NMR (CDC13, TMS, 101
WORNY108874, 141.2, 132.3, 127.7, 123,0, 122.5, 109.6, 54.1,AALA BHE/000052
32.7, 31.0, 21.8, 8.5 ppm. Analysis for the Formula C14H18C1NO
(251.76): Calculated: C 66.79, H 7.21, N 5.56, Cl 14.08 %. Found: C
66.89, H 7.16, N 5.84, Cl 14.19 %. Example 38
3-(4-Chlorobutyl)-3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one The title
compound is prepared according to process E starting from
3-ethyl-5-fluoro-1,3-dihydro-2H-indob@-one and 1-bromo- 4-chloro-butane.
. M.p.: 96-97 C (hexane-ethyl acetate). IR (KBr): 3159, 1716, 817 crn 1.
'H-NMR (CDCI3, TMS, 400 MHz): 8.99 (br s, 1H, NH), 6.95- 6.85 (m,

311), 3.40 (1=2bl4 J=15:Y iz SHBCH= 100 -AA8 4mg 24, JCH2L HBB-1.75
(m, 2H, CH2), 1.73-1.62 (m, 21D, 1.25-1.20 (m, 111), 1.09-1.04 (m, 1H),

0.65 (t, 4433684327, 43 PpmSE-4BeINMR (CDC13, TMS, 101 MH2):
182.5, 159.3 (d, J= 240.7 Hz), 137.2, 134.1 (d, J= 7.6 Hz), 114.1 (d, J=

23.7 Hz), 111.9 WO 2005/109987 PCT/HU2005/000052
Analysis for the Formula C14H7CIFNO (269.75).

Calculated: C 62.34, H 6.35, N 5.19, C113.14 %.
Found: C 62.49, H 6.20, N 4.98, C113.48 %.

Example 39
3-(4-Chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process E starting
from 3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 1-bromo-
4-chloro-butane.

M.p.: 95-97 °C (hexane-ethyl acetate).
IR (KBr): 3195, 1728, 1132 cm™.

'"H-NMR (CDCls, TMS, 400 MHz): 9.34 (br s, 1H, NH), 7.05
(dd, 1H, J = 8.1, 5.3 Hz, H-4), 6.75 (ddd, 1H, J=9.6, 8.1, 2.4
Hz, H-5), 6.71 (dd, 1H, J = 8.8, 2.4 Hz, H-7), 3.44 (1, 2H, J =
6.7 Hz, CH,CI), 2.00-1.70 (m, 4H, 2 x CHy), 1.70-1.60 (m, 2H,
CH,), 1.23-1.18 (m, 1H), 1.08-1.04 (m, 1H), 0.64 (t, 3H, /= 7.4
Hz, CHs) ppm.



90 (d, J=24.4 Hz), 110.2 (d, J = 2.0 Hz), 54.8 (d, J = 2.0 Hz), 44.4, 36.8,
32.5, 31.0, 21.7, 8.4 ppm. Analysis for the Formula C14H17C1FNO
WQ2095M8Y98Calculated: C 62.34, H 6.35, N 5.19, C1 13.14 %. FGUHA2@5/000052
62.49, H 6.20, N 4.98, Cl 13.48 %. Example 39
3-(4-Chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one The title
compound is prepared according to process E starting from
3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 1-bromo- 4-chloro-butane.
M.p.: 95-97 C (hexane-ethyl acetate). IR (KBr): 3195, 1728, 1132 cm 1.
1H-NMR (CDC13, TMS, 400 MHz): 984 (br s, 1H, NH), 7.05 (dd, 1H, J=
8.1, 5.3 Hz, H-4), 6.75 (ddd, 1H, J=9.6, 8.1, 2.4 Hz, H-5), 6.71 (dd, 1H, J
= 8.8, 2.4 Hz, H-7), 3.44 (t, 2H, J = 6.7 Hz, CH2C1), 2.00-1.70 (m, 411, 2

x CH2), B Q480D EE! T92).01- 2818 §913 1152 5.08-1.844m 1 1H),
0.64 (t, 3H, J= 7.4 Hz _gl;s% é{)pm. WO 2005/109987
1

PCT/HUHBbEAb8d82Y 51 1BEMNE (¥8ch3, P81 WS Afb 153 3,

162.5 (do 3 H24438.8 (d, J=22.5 Hz), 98.5 (d, J = 27.4 Hz), 53.8, 44.4,
36.8,32.5, 31.0, 21.6, 8.4 ppm.

Analysis for the Formula C4H;7CIFNO (269.75):
Calculated: C 62.34, H 6.35,N 5.19, C113.14 %.
Found: C62.09,H 6.22,N5.28, Cl13.43 %.

Example 40
3-(4-Chlorobutyl)-3-ethyl-5-methyl-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process E starting
from 3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and 1-
bromo-4-chloro-butane.

M.p.: 79-80 °C (hexane).
IR (KBr): 3286, 1719 cm™.

'H-NMR (CDCI3, TMS, 400 MHz): 8.70 (br s, 1H, NH), 7.00
(d, 1H, J = 7.8 Hz, H-6), 6.92 (s, 1H, H-4), 6.81 (d, 1H, J="7.9
Hz, H-7), 3.39 (t, 2H, J = 6.8 Hz, CH,CI), 1.95-1.85 (m, 2H),
1.82-1.70 (m, 2H), 1.70-1.58 (m, 2H), 1.30-1.12 (m, 1H), 1.10-
0.98 (m, 1H), 0.63 (t, 3H, J = 7.3 Hz, CHz) ppm.



Hz), 142.5 (d, J= 7.8 Hz), 127.5 (d, J=13.0 Hz), 123.8 (d, J= 9.5 H2z),
108.8 (d, J=22.5 Hz), 98.5 (d, J = 27.4 Hz), 53.8, 44.4, 36.8, 32.5, 31.0,

WQ2085/80998pm. Analysis for the Formula C14H17CIFNO (269 PG)/HU2005/000052
Calculated: C 62.34, H 6.35, N 5.19, Cl 13.14 %. Found: C 62.09, H 6.22,
N 5.28, Cl 13.43 %. Example 40
3-(4-Chlorobutyl)-3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one The title
compound is prepared according to process E starting from
3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and 1-
bromo-4-chloro-butane. M.p.: 79-SO%2 (hexane). IR (KBr): 3286, 1719
cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 8.70 (br s, 1H, NH), 7.00 (d,
1H, J= 7.8 Hz, H-6), 6.92 (s, 1H, H-4), 6.81 (d, 1H, J=7.9 Hz, H-7), 3.39
(t, 2H, J= 6.8 Hz, CH2C1), 1.95-1.85 (ni, 2H), 1.82-1.70 (m, 2H),

1.70-1.58 ) -%%ﬁn &5@1# 0- 0.9 é %é) gzg H, J=
7.3 Hz, C%@f@? 08 éT/‘I—%Jé% %?o% 2‘E Ligc-NMR
(CDC131T84%,1207 MBK B, 5821 544.3836,9,32.4, 180,91 828.9pp28.7,
109.3, 54.1, 44.4, 36.9, 32.7, 31.0, 21.8, 8.4 ppm.

Analysis for the Formula C,sHCINO (265.79):

Calculated: C 67.79, H 7.58, N 5.27,C1 13.34 %.

Found: C67.98,H7.43,N5.11, C113.09 %.

Example 41
3-(4-Chlorobutyl)-3-ethyl-7-methyl-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process E starting
from 3-ethyl-7-methyl-1,3-dihydro-2H-indol-2-one and 1-
bromo-4-chloro-butane.

M.p.: 112-113 °C (hexane—ethyl acetate).
IR (KBr): 3181, 1703 (C=0), 748 cm™.

'H-NMR (CDCl;, TMS, 400 MHz): 0.63 3H, t, J = 7.4 Hz),
1.07-1.02 (1H, m), 1.25-1.17 (1H, m), 1.70-1.60 (2H, m), 1.81-
1.72 (2H, m), 1.96-1.86 (2H, m), 2.31 (3H, s), 3.36 2H, t, J =
6.8 Hz), 6.94 (1H, dd, J= 1.7, 7.3 Hz), 6.97 (1H, t, J =7.3 Hz),
7.03 (1H, dd, J=1.4, 7.2 Hz), 9.4 (1H, br s) ppm.



Analysis for the Formula C15H20C1NO (265.79): Calculated: C 67.79, H
7.58, N 5.27,C1 13.34 %. Found: C 67.98, H 7.43, N 5.11, Cl 13.09 %.
WENFIp89871 3-(4-Chlorobutyl)-3-ethyl-7-methyl-1,3-dihydro-2 PETREEI 2206/480052
The title compound is prepared according to process E starting from
3-ethyl-7-methyl-1,3-dihydro-2H-indol-2-one and 1-
bromo-4-chloro-butane. M.p.: 112-113 C (hexane-ethyl acetate). IR (KBr):
3181, 1703 (C=0), 748 cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 0.63
(3H,t,J=7.4 Hz), 1.07-1.02 (1H, m), 1.25-1.17 (1H, m), 1.70-1.60 (2H,
m), 1.81- 1,72 (2H, m), 1.96-1.86 (2b13 m), 2.31 (3H, s), 3.36 (211, t,J =
6.8 Hz), 6.94 (111, dd, J= 1.7, 7.3 Hz), 6.97 (1H, t, J=7.3 Hz), 7.03 (1H,
dd, J=1.4, 7.2 Hz), 9.4 (1H, br s) ppm. WO 2005/109987
PCT/HU2006/0R QQI2CR3TIAS; NMRVEBDCL.3, THAS 2138, BMHE)3BE, 16.5,

101, 155 5 pﬁngs%%aii‘g A AR s B A ey

CalculatggnC 67.79, H 7.58, N 5.27, Cl 13.34 %. Found: C 67.56, H 7.49,

Analysis for the Formula C;sHyCINO (265.79): Calculated: C
67.79,H 7.58, N 5.27, C113.34 %. Found: C 67.56, H 7.49,
N 5.24, C113.29 %.

Example 42
3-(3-Chloropropyl)-3-ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process E starting .
from 3-ethyl-1,3-dihydro-2H-indol-2-one and 1-bromo-3-
chloropropane.

M.p.: 91-93 °C (hexane).
IR (KBr): 3183, 1701, 751 cm™.

"H-NMR (CDCls, TMS, 400 MHz): 9.15 (br s, 1H, NH), 7.23
(dt, 14, J = 7.7, 1.3 Hz, H-6), 7.14 (d, 1H, J = 6.8 Hz, H-4),
7.06 (dt, 1H, J = 7.4, 0.9 Hz, H-5), 6.95 (d, 1H, J = 7.7 Hz, H-
7), 3.48-3.36 (m, 2H, CH,Cl), 2.02-1.93 (m, 3H), 1.85-1.78 (m,
1H), 1.66-1.54 (m, 1H), 1.44-1.30 (m, 1H), 0.65 (t, 3H, J= 7.4
Hz, CHs) ppm.



N 5.24, Cl 13.29 %. Example 42 3 -(3-Chloropropyl)-3 -ethyl- 1,3
-dihydro-2H-indol-2-one The title compound is prepared according to
WQroews8IBstarting from 3-ethyl-1,3-dihydro-2H-indol-2-one abdT/HU2005/000052
1-bromo-3- chloropropane. M.p.: 91-93 C (hexane). IR (KBr): 3183, 1701,
751 cm 1. 1H-NAL'R (CDC13, TMS, 400 MHz): 9.15 (br s, 111, NH), 7.23
(dt, 1H,J3=7.7, 1.3 Hz, H-6), 7.14 (d, 1H, J = 6.8 Hz, H-4), 7.06 (dt, 1H, J
=7.4,0.9 Hz, H-5), 6.95 (d, 1H, J = 7.7 Hz, H- 7), 3.48-3.36 (m, 2H,
CH2C1), 2.02-1.93 (m, 3H), 1.85-1.78 (m, 1H), 1.66-1.54 (m, 1H),
1.44-1.30 (m, 1H), 0.65 (t, 3H, J= 7.4%Hz, CH3) ppm. WO 2005/109987
PCT/HU2005/000052 94 13C-NMR (CDC13, TMS, 101 MHz): 182.6,
141.3,132.0, 127.9, 123.0, 122.6, 109.8, 53.7, 44.8, 34.8, 31.0, 27.5, 8.5
ppm. Analysis for the Formula C13H16C1NO (237.73): Calculated: C

65.68, HEGinRIGBCE! 1AL %1 Retost 2583417 649N 584, C!
14.68 %. Example 43
123.0, 122.6, 109.8, 53.7, 44.8, 34.8, 31.0, 27.5, 8.5 ppm.

Analysis for the Formula Cy3H;cCINO (237.73):
Calculated: C 65.68, H 6.78, N 5.89, C1 14.91%.
Found: C65.51,H6.70, N 5.82, Cl1 14.68 %.

Example 43
3-(5-Bromopentyl)-3-ethyl-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process B starting
from 3-ethyl-1,3-dihydro-2H-indol-2-one and 1,5-
dibromopentane.

M.p.: 77-78 °C (hexane).
IR (KBr): 3290, 1718, 772 cm™.

"H-NMR (CDCls, TMS, 400 MHz): 9.11 (br s, 1H, NH), 7.20
(at, 1H, J = 7.6, 1.4 Hz, H-6), 7.11 (d, 1H, J = 7.3 Hz, H-4),
7.05 (dt, 1H, J=17.4, 1.0 Hz, H-5), 6.94 (4, 1H, J = 7.4 Hz), 3.27
(t, 2H, J = 6.9 Hz, CH,Br), 1.98-1.86 (m, 2H, CH,), 1.84-1.74
(m, 2H, CHy), 1.71 (quintet, 2H, J=7.2 Hz, CHy), 1.38-1.24 (m,
2H), 1.18-1.04 (m, 1H), 0.96-0.84 (m, 1H), 0.63 (t, 3H, J = 7.4
Hz, CHj3) ppm.



3-(5-Bromopentyl)-3 -ethyl- 1,3-dihydro-2H-indol-2-one The title
compound is prepared according to process E starting from 3 -ethyl- 1,3
WO ®A-indol-2-one and 1,5- dibromopentane. M.p.: 77-ACT/HU2005/000052
(hexane). JR (KBr): 3290, 1718, 772 cm-1. 'H-NMR (CDC13, TMS, 400
MHz): 9.11 (br s, 1H, NH), 7.20 (dt, 1H,J=7.6, 1.4 Hz, H-6), 7.11 (d, IN,
J=7.3Hz, H-4), 7.05 (dt, 1H, J=7.4, 1.0 Hz, H-5),6.94 (d, 1H, J=7.4
Hz), 3.27 (t, 2H, J=6.9 Hz, CH2Br), 1.98-1.86 (m, 2H, CH2), 1.84-1.74
(m, 2H, CH2), 1.71 (quintet, 2H, J= 7.2 Hz, CH2), 1.38-1.24 (m, 2H),
1.18-1.04 (m, 1H), 0.96-0.84 (m, iH)96.63 (t, 3H, J= 7.4 Hz, CH3) ppm.
WO 2005/109987 PCT/HU2005/000052 95 13C-NMR (CDC13, TMS, 101
MHz): 182.9, 141.4, 132,5, 127.6, 122.9, 122.4, 109.7, 54.2, 37.4, 33.6,
32.4, 31.0, 28.2, 23.4, 8.5 ppm. Analysis for the Formula C1SH20BrNO

57,95, H AR Kl r 55155 9 SR g 14124 32, TR ©

122.9, 122.4, 109.7, 54.2, 37.4, 33.6, 32.4, 31.0, 28.2, 23.4, 8.5
ppm.

Analysis for the Formula C;5H0BrNO (310.24):
Calculated: C 58.07, H 6.50, N 4.51, Br 25.76 %.
Found: C57.95,H 6.42, N 4.67, Br 25.58 %.

Example 44
3-(4-Chlorobutyl)-3-isobutyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process E starting
from 3-isobutyl-1,3-dihydro-2H-indol-2-one and 1-bromo-4-
chlorobutane.

M.p.: 124-125 °C (hexane—ethyl acetate).
IR (KBr): 3208, 1713, 747 cm™,

'H-NMR (CDCls, TMS, 400 MHz): 9.02 (br s, 1H, NH), 7.21
(dt, 1H, J=17.5, 1.4 Hz, H-6), 7.11 (td, 1H, J = 7.4, 0.6 Hz, H-
4), 7.04 (dt, 1H, J = 7.4, 1.0 Hz, H-5), 6.95 (4, 1H, J = 7.7 Hz,
H-7), 3.37 (t, 2H, J = 6.7 Hz, CH,CI), 1.95-1.70 (m, 4H, 2 x
CH,), 1.70-1.58 (m, 2H, CH), 1.38-1.30 (m, 1H), 1.23-1.17 (m,



3-(4-Chlorobutyl)-3-isobutyl-1,3-dihydro-2H-indol-2-one The title
compound is prepared according to process E starting from

W@ 2¢m0198981 , 3-dihydro-2H-indol-2-one and 1-bromo-4- chloroBGEHEI 2R 3000052
124-125 C (hexane-ethyl acetate). JR (KBr): 3208, 1713, 747 cm 1.
1H-NMR (CDC13, TMS, 400 MHz): 9.02 (br s, 1H, NH), 7.21 (dt, 1H, J=
7.5, 1.4 Hz, H-6), 7.11 (td, 1H, J= 7.4, 0.6 Hz, H- 4), 7.04 (dt, 1H, J= 7.4,
1.0 Hz, H-5), 6.95 (d, 1H, J= 7.7 Hz, H-7), 3.37 (t, 2H, J = 6.7 Hz,
CH2C1), 1.95-1.70 (m, 4H, 2 x CH2), 1.70-1.58 (m, 2H, CH2), 1.38-1.30
(in, 1H), 1.23-1.17 (m, WO 2005/109%87 PCT/HU2005/000052 96 1H),
1.02-0.98 (in, 1H), 0.73 (d, 3H, J= 6.6 Hz, CH3), 0.61 (d, 3H, J=6.6 Hz,
CH3) PPM. 13C-NMR (CDC13, TMS, 101 MHz): 183.1, 141.1, 132.6,
127.7, 13331.922098108.8FH307216d3 384 4 =306 32 6H25.8,624&, 23.6,

21.1 pp@ﬁA aJ%sg;sI_fgr ﬁgula C16H22C1NO (279.81): Calculated:
C 68.68 7?93 N'5.0T, I%67% Found: C 68.49, H 7.89, N 4.92, CI

12.89 %. Example 45
BC-NMR (CDCls, TMS, 101 MHz): 183.1, 141.1, 132.6, 127.7,

123.3, 122.3, 109.8, 53.0, 46.3, 44.4, 39.2, 32.6, 25.3, 24.2,
23.6,21.1 ppm.

Analysis for the Formula C;6H,,CINO (279.81):
Calculated: C 68.68, H 7.93, N 5.01, C1 12.67 %.
Found: C 68.49,H 7.89, N 4.92, C112.89 %.

Example 45
3-(5-Bromopentyl)-3-ethyl-5-fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process E starting
from 3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and 1,5-
dibromopentane.

M.p.: 82-83 °C (hexane).

IR (KBr): 3293, 1720, 1690, 1175, 817 cm™.



3-(5-Bromopentyl)-3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one The title
compound is prepared according to process E starting from
WQ@2810398TUoro-1,3-dihydro-2H-indol-2-one and 1,5- dibromop€litHba005/000052
M.p.: 82-83 C (hexane). | R (KBr): 3293, 1720, 1690, 1175, 817 cm-', WO
2005/109987 PCT/HU2005/000052 97 'H-NMR (CDC13, TMS, 400
)/IHZ): 7.96 (by s, 1H, NH), 6.92 (dt, 1H, J=8.8, 2.6 Hz, H-6), 6.86 (dd,
1H, J=8.0, 2.6 Hz, H- 4), 6.82 (dd, 1H, J= 8.4, 4.3 Hz, H-7), 3.30 (t, 2H,
J=6.9 Hz, CH2Br), 1.96-1.87 (m, 2H, CH2), 1.80-1.68 (m, 4H, 2 x CH2),
1.40-1.25 (m, 2H, CH2), 1.18-1.04 (i 1H), 0.96-0.84 (m, 1H), 0.64 (t,
3H, J= 7.4 Hz, CH3) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 181.8,
1593(d J=240.7 Hz), 136.9, 134.4 (d, J= 8.0 Hz), 114.0 (d, J= 23.3 Hz),
111.0 (GHINVER. @Emsldg@(cﬂos) JBB)HZ)0640T, I71H, 388, §22, 31.1,

28.2, 235, §§ PP f a F 28.23):

Calculats 3’%5552{) 898%4 g gglﬁN% %37 %%%41%19%%% ﬁ\lcg)sﬁz? B%I H 5.89,

N 4.35, 8k 2826d%. Eladpl8.46+3 Hz, H-7), 3.30 (t, 2H, J = 6.9 Hz,
CH,Br), 1.96-1.87 (m, 2H, CH,), 1.80-1.68 (m, 4H, 2 x CH)),
1.40-1.25 (m, 2H, CHy), 1.18-1.04 (m, 1H), 0.96-0.84 (m, 1H),

0.64 (t, 3H, J= 7.4 Hz, CHs) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 181.8, 159.3 (d, J = 240.7
Hz), 136.9, 134.4 (d, J = 8.0 Hz), 114.0 (d, J = 23.3 Hz), 111.0
(d, J = 24.4 Hz), 109.9 (d, J = 8.0 Hz), 54.7, 37.5, 33.6, 32.4,
31.1, 28.2,23.5, 8.5 ppm.

Analysis for the Formula C;sH;oBrFNO (328.23):
Calculated: C 54.89, H 5.83, N 4.27, Br 24.34 %.
Found: C54.68, H 5.89, N 4.35, Br24.16 %.

Example 46
3-(5-Bromopentyl)-3-ethyl-5-methyl-1,3-dihydro-2 H-indol-2-

one

The title compound is prepared according to process E starting
from 3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and 1,5-
dibromopentane.

M.p.: 72-73 °C (hexane).



3-(5-Bromopentyl)-3-ethyl-5-methyl-I,3-dihydro-2H-indol-2- one The title
compound is prepared according to process B starting from
WQ@2t103987ethyl-1,3-dihydro-2H-indol-2-one and 1,5- dibrom®gayiiaiers/000052
M.p.: 72-73 C (hexane). WO 2005/109987 PCT/HU2005/000052 98 IR
(KBr): 3262, 1726, 1694, 812 cm 1. 1H-NMR (CDC13, TMS, 400 MHz):
7.55 (brs, 1H, NH), 7.00 (d, 1H, J=7.9 Hz, H-6), 6.92 (s, 1H, H-4), 6.75
(d, 1H, J=7.8 Hz, H-7), 3.30 (t, 2H, J = 6.8 Hz, CH2Br), 1.94-1.84 (m, 2H,
CH2), 1.79-1.68 (m, 4H, 2 x CH2), 1.35-1.24 (m, 2H, CHZ), 1.24-1.13 (m,
1H), 0.93-0.84 (m, IH), 0.63 (t, 3H, J%87.4 Hz, CH3) PPM. 13C-NMR
(CDC13, TMS, 101 MHz): 181.8, 159.3 (d, J= 240.7 Hz), 136.9, 134.4 (d,
J=8.0Hz), 114.0 (d, J =23.3 Hz), 111.0 (d, J=24.4 Hz),109.9 (d,J =
8.0 Hz), 54.7, 37.5, 33.6, 32.4, 31.1, 28.2, 23.5, 8.5 ppm. Analysis for the

gzrgll;/laﬂgt @2@5@9 {324.26)4 Gaicylated: C 59.27, H 6.84, N 4.32, Br
6 C59:18, H 6.92, N 4.55, Br 24.51%.

'"H-NMR (CDCls, TMS, 400 MHz): 7.55 (br s, 1H, NH), 7.00

(d, 1H, J= 7.9 Hz, H-6), 6.92 (s, 1H, H-4), 6.75 (d, 1H, J=7.8

Hz, H-7), 3.30 (t, 2H, J = 6.8 Hz, CH,Br), 1.94-1.84 (m, 2H,

CH,), 1.79-1.68 (m, 4H, 2 x CHy), 1.35-1.24 (m, 2H, CH,),

1.24-1.13 (m, 1H), 0.93-0.84 (m, 1H), 0.63 (t, 3H, J = 7.4 Hz,

CHs) ppm.

BC.NMR (CDCLs, TMS, 101 MHz): 181.8, 159.3 (d, J = 240.7
Hz), 136.9, 134.4 (d, J= 8.0 Hz), 114.0 (d, J = 23.3 Hz), 111.0
(d, J = 24.4 Hz), 109.9 (4, J = 8.0 Hz), 54.7, 37.5, 33.6, 32.4,
31.1,28.2, 23.5, 8.5 ppm.

Analysis for the Formula C;sH2,BrNO (324.26):
Calculated: C 59.27, H 6.84, N 4.32, Br 24.64%.
Found: C 59.18, H6.92, N 4.55, Br 24.51%.

Example 47
3-(5-Bromopentyl)-3-ethyl-6-fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process E starting
from 3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 1,5-

dibromopentane.



Example 47
3-(5-Bromopentyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one The title

W@empaAaNd7s prepared according to process E starting from PCT/HU2005/000052
3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 1,5- dibromopentane. WO
2005/109987 PCT/HU2005/000052 99 M.p.: 95-96 C (hexane). IR (KBr):
3300, 1722, 857 cm 1. 'H-NMR (CDC13, TMS, 400 MHz): 9.24 (br s, 1H,
NH), 7.01 (dd, 1H, J = 8.1, 5.3 Hz, H-5), 6.72 (ddd, 1H, J = 9.6, 8.2, 2.3
Hz, H-5), 6.68 (d, 1H, J= 8.8, 2.3 Hz, H-7), 3.26 (t, 2H, J= 7.4 Hz,
CH2Br), 1.92-1.83 (m, 2H, CH2), 1.88-1.65 (in, 4H, 2 x CH2), 1.35-1.25
(m, 2H, CH2), 1.09-1.00 (m, 1H), 0.92-0.84 (m, 1H), 0.60 (t, 3H, J=7.4
Hz, CH3) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 183.3, 162.4 (d, J=
244.1 Ad)pl1439¢4CIhektiBHz), 127.7 (d, J= 3.1 Hz), 123.8 (d, J= 9.9
Hz), 108.7 (d, J= 22.1 Hz), 98.4 (d, J= 27.1 Hz), 53.9, 37.4, 33.6, 32.3,
31.0, 28.2, 23.4, 8.4 ppm. Analysis for the Formula C15H19BrFNO
(328.23)R CEROIAB00,0 BRSE M B3, N 4.27, Br 24.34, Found: C 54.69,
H 5.67, N 4.39, Br 24.19 %.

'H-NMR (CDCls, TMS, 400 MHz): 9.24 (br s, 1H, NH), 7.01
(dd, 1H, J = 8.1, 5.3 Hz, H-5), 6.72 (ddd, 1H, J = 9.6, 8.2, 2.3
Hz, H-5), 6.68 (d, 1H, J=8.8, 2.3 Hz, H-7), 3.26 (t, 2H, J= 7.4
Hz, CH,Br), 1.92-1.83 (m, 2H, CH,), 1.80-1.65 (m, 4H, 2 x
CHy), 1.35-1.25 (m, 2H, CHy), 1.09-1.00 (m, 1F), 0.92-0.84 (m,
1H), 0.60 (t, 3H, J= 7.4 Hz, CHs) ppm.

BC.NMR (CDCls, TMS, 101 MHz): 183.3, 162.4 (d, J = 244.1
Hz), 142.5 (4, J = 11.8 Hz), 127.7 (d, J= 3.1 Hz), 123.8 (d, J =
9.9 Hz), 108.7 (d, J=22.1 Hz), 98.4 (4, J=27.1 Hz), 53.9, 37.4,
33.6,32.3,31.0, 28.2, 23.4, 8.4 ppm.

Analysis for the Formula C;sH;9BrFNO (328.23):
Calculated: C 54.89, H 5.83, N 4.27, Br 24.34,
Found: C 54.69,H 5.67, N 4.39, Br 24.19 %.



WO 2005/109987 PCT/HU2005/000052 100 Process F (chlorination of
w-haloalkyl compounds in position 5) The haloalkyl compound (5

WOorensias)aisy dissolved in 15 ml of glacial acetic acid, the solutRGTIE G2k 600052
until glacial acetic acid begins to separate (14-16 C) and a solution of 0,5
ml (5.7 mmoles) of sulfuryl chloride in 5 ml of glacial acetic acid is
dropped to it. The mixture is stirred for 2 hours at the same temperature
and then pipetted onto ice-water. The separated white substance is
filtered, washed with water and hexane, dried and used for the coupling
reaction without purification. Analyt&¥} samples may be obtained by
recrystallization from the indicated solvent. Example 48
5-Chloro-3-(4-chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one The title
compound iPpoepsy €d ddovintitigno frodededtkyiaronp oads in
3-(4-chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one. M.p.: 116-117 C
(hexane-ethyl acetate). IR (KBr)P$38E™M31 7 818 cm-1. WO 2005/109987
PCT/HU2005/000052 101

The haloalkyl compound (5 mmoles) is dissolved in 15 ml of
glacial acetic acid, the solution is cooled until glacial acetic acid
begins to separate (14-16 °C) and a solution of 0,5 ml (5.7
mmoles) of sulfuryl chloride in 5 ml of glacial acetic acid is
dropped to it. The mixture is stirred for 2 hours at the same
temperature and then pipetted onto ice-water. The separated
white substance is filtered, washed with water and hexane, dried
and used for the coupling reaction Withbut purification.
Analytical samples may be obtained by recrystallization from

the indicated solvent.

Example 48
5-Chloro-3-(4-chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process F starting
from 3-(4-chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one.

M.p.: 116-117 °C (hexane—ethyl acetate).

IR (KBr): 3285, 1717, 818 cm’™.



1H-NMR (CDCI3, TMS, 400 MHz): 8.72 (br s, 1H, NH), 7.15 (dd, 1H, J=
8.2, 2.1 Hz, H-6), 7.12 (d, 1H, J= 2.1 Hz, H-4), 6.86 (d, 1H, J= 8.2 Hz,

WO2)5/304981t, 2H, J= 6.7 Hz, CH2CI), 2.00-1.86 (m, 2H, CH2RAIgaiu20¥3000052
(m, 2H, CH2), 1.74-1.60 (m, 2H), 1.29-1.15 (m, 111), 1.12-0.95 (m, 1H),
0.65 (t, 3H, J = 7.4 Hz, CH3) ppm. 13C-NMR (CDC13, TMS, 101 MHz):
182.0, 139.8, 134.2, 127.9, 127.8,123.4,110.7, 54.5, 44.4, 36.8, 32.5,
31.0, 21.7, 8.5 ppm. Analysis for the Formula C14H17C12NO (286.20):
Calculated: C 58.75, H5.99, N 4.89, Cl 24.77 %. Found: C 58.61, H 5.96,
N 4.80, C124.66 %. Example 49 101
5-Chloro-3-(3-chloropropyl)-3-ethyl-1,3-dihydro-2H-indol-2- one The title
compound is prepared according to process F starting from

3-(3-chICFONPR (Glesthy | -TNESc QI A e):i Bt - Soose 114 NHLOB107 C
(hexane)..| Br). 3221 , 1! =0),.1677, 1474.con 1.3\
005087 Bk A0 B AT LN (CDEL A0S oo
MHz): 9 4.8t6d.s1HH/ KI8)2 Hz1Hdo, A1 §t- BER,.0=1 Hz H4,83Hz A, (d, 1H,
J=2.0 B2 -tk (m, 2H, CH,), 1.84-1.74 (m, 2H, CHy), 1.74-1.60 (m,

2H), 1.29-1.15 (m, 1H), 1.12-0.95 (m, 1H), 0.65 (t, 3H, J= 7.4

Hz, CH;) ppm.

30 NMR (CDCls, TMS, 101 MHz): 182.0, 139.8, 134.2, 127.9,
127.8, 1234, 110.7, 54.5, 44.4, 36.8, 32.5, 31.0, 21.7, 8.5 ppm.

Analysis for the Formula Cy4H;7C,NO (286.20):
Calculated: C 58.75, H 5.99, N 4.89, C1 24.77 %.
Found: C58.61,H 5.96,N 4.80, C124.66 %.

Example 49
5-Chloro-3-(3-chloropropyl)-3-ethyl-1,3-dihydro-2 H-indol-2-

one
The title compound is prepared according to process F starting
from 3-(3-chloropropyl)-3-ethyl-1,3-dihydro-2 H-indol-2-one.

M.p.: 105-107 °C (hexane).

IR (KBr): 3221, 2963, 1700 (C=0), 1677, 1474 cm’’.



6.88 (d, 1H, J= 8.2 Hz, H-7), 3.43-3.39 (m, 21-1, CH2C1), 2.10- 1.77 (m,
41-1, 2 x CH2), 1.62-1.55 (m, 111), 1.42-1.38 (m, 1H), 0.66 (t, 3H, J=7.4
WMH20GHBYHpmM. 13C-NMR (CDCI3i TMS, 101 MHz): 182.1, 139.8/HBB/000052
128.1, 128.0, 123.5, 110.8, 54.1, 44.6, 34.7, 30.9, 27.5, 8.5 ppm.
Analysis for the Formula C13H15C12NO (272.18): Calculated: C 57.37, H
5.56, N 5.15, C126.05 %. Found: C 57.19, H 5.64, N 5.28, C125.88 %.
Example 50 5-Chloro-3-(4-chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-
indol-2-one The title compound is prepared according to process F
starting from 6-fluoro-3-(4-chloro-buk§B-3-ethyl-1,3-dihydro-2H-indol-
2-one. M.p.: 131-133 C (hexane-ethyl acetate). IR (KBr): 3289, 1720,
1143 cm 1. WO 2005/109987 PCT/HU2005/000052 103 1H-NMR
(CDC13, FSIRIGWEIz): 1VED A90sMEE) NH) S Abs,(dH INE: 7.41 H-4),

679 (d. Afd, 478 PHE T I 2ll2H, (@ Tz 26, PGy 84
(m, 2H, 2)1801637m4H’2 ), 1.30-1.20 (m, 1H}, 1.206-1.04
(m, 1H), 0%5(¢, B, J= 8.2 Hz, H-7), 3 43 3 39 (m, 2H, CH,CI), 2.10-

1.77 (m, 4H, 2 x CH,), 1.62-1.55 (m, 1H), 1.42-1.38 (m, 1H),
0.66 (t, 3H, J= 7.4 Hz, CH3) ppm.

BCNMR (CDCls, TMS, 101 MHz): 182.1, 139.8, 133.9, 128.1,
128.0, 123.5, 110.8, 54.1, 44.6, 34.7, 30.9, 27.5, 8.5 ppm.

Analysis for the Formula C3H;5CLNO (272.18):
Calculated: C 57.37, H5.56, N 5.15, C126.05 %.
Found: C57.19,H 5.64, N 5.28, C1 25.88 %.

Example 50
5-Chloro-3-(4-chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-

indol-2-one

The title compound is prepared according to process F starting
from 6-fluoro-3-(4-chloro-butyl)-3-ethyl-1,3-dihydro-2H-indol-
2-one.

M.p.: 131-133 °C (hexane—ethyl acetate).

IR (KBr): 3289, 1720, 1143 cm™.



7.4 Hz, CH3) ppm. 13C NMR (CDC13, TMS, 101 MHz): 182.3, 157.6 (d,
J=247.2 Hz), 1409 (d, J=11.1 Hz), 128.8 (d, J = 3.8 Hz), 124.8, 114.3
WQR0ISAMBE3 Hz), 99.5 (d, J = 26.7 Hz), 54.2, 44.3, 36.8, 32.4,PET/BU2006/000052
8.4 ppm. Analysis for the Formula C14H16C12FNO (304.19):
Calculated:C 55.28, H 5.30, N 4.60, C123.31 %. Found: C 55.19, H 5.27,
N 4.58, Cl 23.34 %. Process G (5,7-dichlorination of w-chloroalkyl
compounds) A chloroalkyl compound (40 mmoles) is dissolved in 80 ml of
glacial acetic acid, and 9.6 ml (120 mmoles) of sulfuryl chloride are
dropped to it at room temperature. TH8 solution is kept at 60 C for 3
hours. Then it is cooled, poured onto ice and extracted with diethyl ether.
The ether phase is extracted twice with 10 % by volume NaOH solution,

dried ov&HSMBGDIEte EMSB, etihdfEied .81 thus-dBtaNEY, fald yellow

il is trityr, th 5 T/ ,
the crysRET SeE S o e RS ARG R A G it
hexane, Hried7aHd, SEeGD; ﬂl%e_bﬂél(mg YHakidn WidlddiGsutinication.
Analytics] SpIes SRy 56 (D AHCH R 1R Rl iR 8RB -

indicate so VE
7.4 Hz, CHs) ppm.

BCNMR (CDCls, TMS, 101 MHZ): 182.3, 157.6 (d, J = 247.2
Hz), 140.9 (d, J= 11.1 Hz), 128.8 (d, / = 3.8 Hz), 124.8, 1143
(d, J = 18.3 Hz), 99.5 (d, J = 26.7 Hz), 54.2, 44.3, 36.8, 32.4,
31.0, 21.6, 8.4 ppm.

Analysis for the Formula C4H;6CL,FNO (304.19):
Calculated:C 55.28, H 5.30, N 4.60, C1 23.31 %.
Found: C 55.19, H 5.27, N 4.58, C123.34 %.

Process G (5,7-dichlorination of o-chloroalkyl compounds)

A chloroalkyl compound (40 mmoles) is dissolved in 80 ml of
glacial acetic acid, and 9.6 ml (120 mmoles) of sulfuryl chloride
are dropped to it at room temperature. The solution is kept at 60
°C for 3 hours. Then it is cooled, poured onto ice and extracted
with diethyl ether. The ether phase is extracted twice with 10 %
by volume NaOH solution, dried over sodium sulfate and

evaporated. The thus-obtained pale yellow oil is triturated with



Example 51 5,7-Dichloro-3-(4-chlorobutyl)-3-ethyl-1,3-di-hydro-2H-indol-

2-one The title compound is prepared according to process G starting
Wor2t5848&hlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one. MRCTABIGHE000052

(hexane). IR (KBr): 3165, 2964, 1713 (C=0), 1455 cm 1. 1H-NMR

(CDC13, TMS, 400 MHz): 8.38 (br s, 1H, NH), 7.20 (d, 1H, J=1.9 Hz,

H-6), 6.97 (d, 1H, J= 1.8 Hz, H-#94.38 (t, 2H, J= 6.7 Hz, CHZCI),

1.95-1.84 (m, 211, CH2), 1.76-1.60 (in, 4H, 2 x CH2), 1.19-1.16 (m, 1H),

1.04-0.96 (in, 1H), 0.62 (t, 3H, J= 7.4 Hz, CH3) PPM. 13C- CDCI3,
TMS, 10EWPE) 1 %(Y.%’,S%%*V.*?, ‘f&%?l,sﬁ%?ﬁ‘?el%.%t}riez%l.g, ?%%‘,%55.7,

44.3, 366843240 wirkifbdrifhn HSx RN M 2ZRODEEA9RB Ahe coupling
PCT/HUZ005/000052 105 Analysis for the Formula C14H16C13NO

(320.65yeacttpulavitiont spwifiqation3 Apalyiea 198D PSEARRG: 952,37,

H4.97, N 4.27 Gl 33.18 %; K3 l%x?%e indicated solvent.
5,7-Dieh?o%1-%‘?% 2LRTSTS| té?%/ -3-is§éutyl-1,3-dihydro-2H- indol-2-one

Example 51
5,7-Dichloro-3-(4-chlorobutyl)-3-ethyl-1,3 —di—hydro-ZH—indol—

2-one

The title compound is prepared according to process G starting
from 3-(4—ch10robutyl)-3—ethyl-1,3—dihydro-2H -indol-2-one.
M.p.: 65-67 °C (hexane).

IR (KBr): 3165, 2964, 1713 (C=0), 1455 cm™.

IIL.NMR (CDCls, TMS, 400 MHz): 8.38 (br s, 1H, NH), 7.20
(d, 1H, J= 1.9 Hz, H-6), 6.97 (d, 1H, J = 1.8 Hz, H-4), 3.38 (&,
2H, J = 6.7 Hz, CH,CI), 1.95-1.84 (m, 2H, CHy), 1.76-1.60 (m,
4H, 2 x CH,), 1.19-1.16 (m, 1H), 1.04-0.96 (m, 1H), 0.62 (t, 3H,
J=17.4 Hz, CHs) ppm. ’

13.NMR (CDCl;, TMS, 101 MHz): 180.5, 137.7, 135.1, 128.3,
127.6,121.9, 115.7, 55.7, 44.3, 36.8, 32.5, 31.0, 21.7, 8.5 ppm.



The title compound is prepared according to process G starting from
3-(4-chlorobutyl)-3-isobutyl-1,3-dihydro-2H-indol-2-one. M.p.: 93-94 C

WQHONAMINSTR (KBr): 3144, 1719, 1459 cm 1. 1H-NMR (CDCIZCIKHS 24€0000052
MHz): 8.49 (br s, 1H, NH), 7.24 (dt, 1H, J = 1.9 Hz, H-6), 7.01 (d, 1H, J=
1.7 Hz, H-4), 3.41 (t, 2H, J =6.7 Hz, CH2CI), 1.91 (m, 2H, CH2), 1.67 (m,
4H, 2 x CH2), 1.34 (m, 111), 1.20 (m, 111), 1.01 (m, 1H), 0.74 (d, 3H, J=
6.7 Hz, CH3), 0.66 (d, 3H, J= 6.7 Hz, CH3) ppm. 13C-NMR (CDC13,
TMS, 101 MHz): 181.0, 137.5, 135.4, 128.2, 127.6, 122.2, 115.4, 54.5,
46.3, 44.3, 39.2, 32.4, 25.3, 24.3, 23'9521.1 ppm. WO 2005/109987
PCT/HU2005/000052 106 Analysis for the Formula C16H20C13NO
(348.70): Calculated: C 55.11, H 5.78, N 4.02, Cl 30.50 %. Found: C
55.29, H 5%&ty$ip for sheHamouk €14 Bxe i $320.65):

7-Chloro-3:¢4- ( 1)-3-~ethyls5 -| hydrn-2H- indol-2-one
3-(4-Chloéggﬁ%%§%%§ﬁo%ﬁg%%@aggmﬁ%l-z-one (5.40 g: 20
mmoles) Fodissolvéad 31748 rPaf jladid) aticticlscid,

Example 52
5,7-Dichloro-3-(4-chlorobutyl)-3-isobutyl-1,3-dihydro-2H-

indol-2-one

The title compound is prepared according to process G starting
from 3-(4-chlorobutyl)-3-isobutyl-1,3-dihydro-2H-indol-2-one.
M.p.: 93-94 °C (hexane).

IR (KBr): 3144, 1719, 1459 cm™.

"H-NMR (CDCls, TMS, 400 MHz): 8.49 (br s, 1H, NH), 7.24
(dt, 1H, J= 1.9 Hz, H-6), 7.01 (d, 1H, J = 1.7 Hz, H-4), 3.41 (t,
2H, J = 6.7 Hz, CH,CI), 1.91 (m, 2H, CH,), 1.67 (m, 4H, 2 x
CHy), 1.34 (m, 1H), 1.20 (m, 1H), 1.01 (m, 1H), 0.74 (d, 38, J =
6.7 Hz, CHz), 0.66 (d, 3H, J = 6.7 Hz, CH3) ppm.

BC.NMR (CDCls, TMS, 101 MHz): 181.0, 137.5, 135.4, 128.2,
127.6, 122.2, 115.4, 545, 46.3, 44.3, 39.2, 32.4, 25.3, 24.3,
23.1, 21.1 ppm.



3.2 ml (40 mmoles) of sulfuryl chloride are dropped to the solution at
room temperature and it is kept at 60 C for 4 hours. Then it is cooled,
WQAUEHMKO ice and extracted with diethyl ether. The ether ph@Bai$2005/000052
extracted twice with 10 % by volume NaOH solution, dried over sodium
sulfate and evaporated. The thus-obtained pale yellow oil is triturated with
hexane, the crystalline white substance is stirred in hexane, filtered,
washed with hexane, dried and used for the coupling reaction without
purification. Analytical samples may be obtained by recrystallization from
a mixture of hexane and ethyl acetaté.()%.p.: C (hexane-ethyl acetate). IR
(KBr): 3184, 1709, 1080, 853 cm 1. WO 2005/109987
PCT/HU2005/000052 107 1H-NMR (CDCI3, TMS, 400 MHz): 8.22 (br s,

1H, NH), 8rebrsiadonthe Farmga S plipClaN @8- 101, J = 7.6, 2.3 Hz),

3.42 (t, Zbholiaed: fdzs SH2EL, 2,004 38 (@b £H2), 1.82-1.60 (m,
411, 2 x CR2), 1.30-1.16 (m, 111), 1.12-1°00 {m, 1H}, 0.66 (t, 3H, J=7.4

Hz, CH3FPeEIN-UI-R-280E137TNI%, 120CINBIZR %80.6, 158.8 (d, J =
2445 Hz), 135.1 (d, J= 2.3 Hz), 134.9 (d, J= 8.4 Hz), 114.8 (d, J= 26.3
Hz), 114.8 (d, J=11.0 Hz), 109.7 (d, J= 24.4 Hz), 55.8 (d,

Example 53
7-Chloro-3-(4-chlorobutyl)-3-ethyl-5-fluoro-1,3-dihydro-2 H-

indol-2-one

3-(4-Chlorobutyl)-3-ethyl-5-fluoro-1,3-dihydro-2 H-indol-2-one

(5.40 g; 20 mmoles) is dissolved in 40 ml of glacial acetic acid,
3.2 ml (40 mmoles) of sulfuryl chloride are dropped to the
solution at room temperature and it is kept at 60 °C for 4 hours.
Then it is cooled, poured onto ice and extracted with diethyl
ether. The ether phase is extracted twice with 10 % by volume
NaOH solution, dried over sodium sulfate and evaporated. The
thus-obtained pale yellow oil is triturated with hexane, the
crystalline white substance is stirred in hexane, filtered, washed
with hexane, dried and used for the coupling reaction without
purification. ~Analytical samples may be obtained by
recrystallization from a mixture of hexane and ethyl acetate.

M.p.: °C (hexane—ethyl acetate).

IR (KBr): 3184, 1709, 1080, 853 cm.



J=1.9 Hz), 44.3, 36.8, 32.5, 31.1, 21.7, 8.5. Analysis for the Formula
C14H16C12FNO (304.19): Calculated:C 55.28, H 5.30, N 4.60, Cl 23.31
WOR00B009M87C 55.19, H 5.28, N 4.65, Cl 23.19 %. Example 54PS-Bioiaes3000052
-(4-chlorobutyl)-3 -ethyl- 1,3 -dihydro-2H-indol-2-one
3-(4-Chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one (12.59 g; 50
mmoles) is dissolved in the mixture of 100 ml of dioxane and 100 ml of
water, and a mixture of 2.84 ml of bromine (55 mmoles), 11.9 g of KBr
(100 mmoles) and 50 ml of water is dropped to the solution at 80-90 C
within half an hour. The reaction mixt@re is then kept at this temperature
for half an hour, WO 2005/109987 PCT/HU2005/000052 108 allowed to
cool, and 500 ml of water is dropped to it. The product separates in the

form of wHite\BdBstamelsTRd Se Jah e BuBAArbe s fikbrAd)waKed
with watefqndinexaneandgused far (R caupl 'lgz.%?ﬁ@ﬁﬂy,itﬁﬂlit t

purification.Anaiytlcal samples” may be obtained by recrystdllization from

a mixture?dhhexahé B EtyDaddett Sf1(py 27 GHE)Cl Bslabi(athy
acetate). 4 BOHIPIB0LT 16 319808145 d0 (m, 1H), 0.66 (¢, 3H,

J="17.4Hz, CH;)

*C-NMR (CDCls, TMS, 101 MHz): 180.6, 158.8 (d, J = 244.5
Hz), 135.1 (d, /= 2.3 Hz), 134.9 (d, / = 8.4 Hz), 114.8 (d, J =
26.3 Hz), 114.8 (d, J=11.0 Hz), 109.7 (d, J = 24.4 Hz), 55.8 (d,
J=1.9 Hz), 44.3, 36.8,32.5, 31.1, 21.7, 8.5.

Analysis for the Formula C;4H;6CLFNO (304.19):
Calculated:C 55.28, H 5.30, N 4.60, C1 23.31 %.
Found: C 55.19, H 5.28, N 4.65, C123.19 %.

Example 54
5-Bromo-3-(4-chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one

3-(4-Chlorobutyl)-3-ethyl-1,3-dihydro-2 H-indol-2-one (12.59 g;
50 mmoles) is dissolved in the mixture of 100 ml of dioxane and
100 ml of water, and a mixture of 2.84 ml of bromine (55
mmoles), 11.9 g of KBr (100 mmoles) and 50 ml of water is
dropped to the solution at 80-90 °C within half an hour. The

reaction mixture is then kept at this temperature for half an hour,



'H-NMR (CDC13, TMS, 400 MHz): S 9.28 (br s, 1H, NH), 7.35 (dd, 1H, J

=8.2, 2.0 Hz, H-6), 7.24 (d, 1H, J = 2.0 Hz, H-4), 6.84 (d, | H, J = 8.2 Hz,
WOL)5/304987t, 2H, J = 6.8 Hz, CH2Cl), 1.98-1.75 (m, 2H, CHACT/AA2DBE 00052

(m, 4H, 2 x CH3), 1.27-1.16 (m, 1H), 1.11-1.01 (m, 1H), 0.64 (t, 3H, J=

7.4 Hz, CH3); 13C-NMR (CDC13, TMS, 101 MHz): 182.3, 140.4, 134.6,

130.7, 126.1, 115.3, 111.3, 54.5, 44.3, 36.7, 32.8, 30.9, 21.7, 8.5.

Analysis for the Formula C14H17BrC1NO (330.65): Calculated: C 50.86,

H 5.18, N 4.24 %. Found: C 50.79, H 5.09, N 4.38 %. WO 2005/109987

PCT/HU2005/000052 109 Example 558
3-(4-Chlorobutyl)-3-ethyl-2-oxoindoline-5-sulfonyl chloride 90 ml of
chlorosulfonic acid are cooled to 0 C, and 3-(4-

chlorobut#ho37eth . $aaltad 108 4%); a5 vrries|és)deopplebdaitit The
portions, ﬁ%ﬁm%mq{ﬁ{ﬂﬁo‘?&eéﬁﬁ%‘%ﬁeﬁr %%%g%: The s§§:£‘r’§it° s

then allowed to warm to room temperature un Irring an areffully
pipetted ctsieecnihfltenedyovastittovitie patateddiviems eatpiisée fr
filtered, w%shed é\iﬁh water.and hexane a%cg} used for the cqupling reaction

without punticIRBR SARAIHCA SRS R ES B b AAbGE) Samples

¢
n. Ana
recrystallizatidrefedmaiaed by recrystallization from a mixture of hexane

and ethyl acetate.
M.p.: 117-118 °C (hexane—ethyl acetate).

IR (KBr): 3286, 1717, 1198, 817 cm™.

"H-NMR (CDCls, TMS, 400 MEHz): § 9.28 (br s, 1H, NH), 7.35
(dd, 1H, J = 8.2, 2.0 Hz, H-6), 7.24 (d, 1H, J = 2.0 Hz, H-4),
6.84 (d, 1H, J = 8.2 Hz, H-7), 3.41 (t, 2H, J = 6.8 Hz, CH,CI),
1.98-1.75 (m, 2H, CHy), 1.74-1.60 (m, 4H, 2 x CHy), 1.27-1.16
(m, 1H), 1.11-1.01 (m, 1H), 0.64 (t, 3H, J = 7.4 Hz, CH,);

“C-NMR (CDCL;, TMS, 101 MHz): 182.3, 140.4, 134.6, 130.7,
126.1,115.3, 111.3, 54.5, 44.3, 36.7, 32.8, 30.9, 21.7, 8.5.

Analysis for the Formula C;4H;7,BrCINO (330.65):
Calculated: C50.86,H5.18, N 4.24 %.
Found: C50.79,H 5.09, N 4.38 %.



mixture of hexane and ethyl acetate. M.p.: C. IR (KBr): 3197, 1729, 1371,
1176 cm-". 1H-NMR (CDC13, TMS, 400 MHz): 9.39 (br s, 1H, NH), 7.99
WQARHOIHIRBE 8.4, 1.9 Hz, H-6), 7.80 (d, Ill, J = 1.9 Hz, H-4), 7PXE(HU2045/900052
= 8.4 Hz, H-7), 3.46-3.41 (m, 2H, CH2C1), 2.10- 1.83 (m, 4H, 2 x CHZ),
1.73-1.66 (m, 2H), 1.32-1.18 (m, li), 1.14-1.00 (m, 111), 0.68 (t, 3H, J=
7.4 Hz, CH3) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 182.4, 147.6,
138.4,133.9, 128.8,121.9, 110.1, 54.5, 44.2, 36.4, 32.2, 30.9, 21.5, 8.5
ppm. WO 2005/109987 PCT/HU2005/000052 110 Analysis for the
Formula C14H17C12NO3S (350.27):1@alculated: C 48.01, H 4.89, N
4.00, C120.24, S 9.15 %. Found: C 47.89, H4.76, N 4.18, C| 20.01, S
9.38 %. Example 56 3-(4-Chlorobutyl)-3-ethyl-2-oxoindoline
5-sulfonamide 3-(4-Chlorobutyl)-Bsstimylle sSxoindoline 5-sulfo-nyl chloride

(9.96 g; 39 es),is.djssolv P(ai 450 ml fe§1a l, a dB 5 % aqueous
ammonia%g%{ilgi??%br% ii' (')eFﬁ g‘e‘?ﬁ‘@%‘?gﬂﬁ' ésl%%ﬁ%% Tﬁﬁgﬁ at0-2T.
The mixture is allowed to warm to room temperature. It is stirred further

for 1 hour, evaporated, the . )
90 ml of chiorosulfonic acid are cooled to 0 °C, and 3-(4-

chlorobutyl)-3-ethyl-oxindole (11.34 g; 45 mmoles) is added to
it in portions, so that the temperature does not exceed 2 °C. The
solution is then allowed to warm to room temperature under
stirring and carefully pipetted onto ice in half an hour. The
separated white precipitate is filtered, washed with water and
hexane and used for the coupling reaction without purification.
Analytical samples may be obtained by recrystallization from a
mixture of hexane and ethyl acetate.

M.up.: °C.
IR (KBr): 3197, 1729, 1371, 1176 cm™.

'H-NMR (CDCl;, TMS, 400 MHz): 9.39 (br s, 1H, NH), 7.99
(dd, 1H, J = 8.4, 1.9 Hz, H-6), 7.80 (d, 1H, J = 1.9 Hz, H-4),
7.16 (d, 1H, J = 8.4 Hz, H-7), 3.46-3.41 (m, 2H, CH,C1), 2.10-
1.83 (m, 4H, 2 x CHy), 1.73-1.66 (m, 2H), 1.32-1.18 (m, 1H),
1.14-1.00 (m, 1H), 0.68 (t, 3H, J = 7.4 Hz, CH3) ppm.

PC-NMR (CDCls, TMS, 101 MHz): 182.4, 147.6, 138.4, 133.9,
128.8, 121.9, 110.1, 54.5, 44.2, 36.4, 32.2, 30.9, 21.5, 8.5 ppm.



residual white substance is stirred in water, filtered, washed with water
and hexane and used for the coupling reaction without purification.

WO RMYiesSamples may be obtained by recrystallization fromP& FilieeS®D0052
hexane and ethyl acetate. M.p.: 171-172 C (ethyl acetate). IR (KBr):
3343, 3265, 1725, 1327, 1169 cm-'. 'H-NMR (DMSO-d6, TMS, 400 IviHz):
10.8 (br s, 1H, NH), 7.70 (dd, 1H, J= 8.1, 1.8 Hz, H-6), 7.65 (d, 1H, J=1.7
Hz, H- 4), 6.98 (d, 1H, J = 8.1 Hz, H-7), 3.54-3.49 (m, 2H, CH2Cl), WO
2005/109987 PCT/HU2005/000052 111 1.82-1.73 (m, 4H, 2 x CH2), 1.59
(quintet, 2H, J= 7.2 Hz, CH2), 1.15-1.00 (m, 111), 1.00-0.85 (m, 1H), 0.52
(t, 3H, J=7.4 Hz, CH3) PPM. i3C-NMR (DMSO-d6, TMS, 101 MHz):
181.0, 145.7, 137.6, 132.6, 126.6, 120.9, 109.1, 53.4, 45.1, 36.2, 32.3,
30.3, 21.3:B5sisgar. thmﬁtysimlmethHll?@rmmgsccmmClNzoss (330.84):

C50.70 Hs R 1 EAb0h 18 1 MBI S i Frenctions of

(o-chloroatiyompouris].dn, et qaupting geattoning apryopriate
chloroalkyl compound

Example 56
3-(4-Chlorobutyl)-3-ethyl-2-oxoindoline 5-sulfonamide

3-(4-Chlorobutyl)-3-ethyl-2-oxoindoline  5-sulfo-nyl chloride
(9.96 g; 30 mmoles) is dissolved in 450 ml of ethanol, and 25 %
aqueous ammonia solution (9 ml, 120 mmoles) is dropped to
the solution at 0-2 °C. The mixture is allowed to warm to room
temperature. It is stirred further for 1 hour, evaporated, the
residual white substance is stirred in water, filtered, washed with
water and hexane and used for the coupling reaction without
purification. Analytical samples may be obtained by
recrystallization from a mixture of hexane and ethyl acetate.

M.p.: 171-172 °C (ethyl acetate).
IR (KBr): 3343, 3265, 1725, 1327, 1169 cm™,
'H-NMR (DMSO-ds, TMS, 400 MHz): 10.8 (br s, 1H, NH),

7.70 (dd, 1H, J= 8.1, 1.8 Hz, H-6), 7.65 (d, 1H, J= 1.7 Hz, H-
4), 6.98 (d, 1H, J = 8.1 Hz, H-7), 3.54-3.49 (m, 2H, CH,CI),



is coupled with the secondary amine. The melt of the base (12 mmoles) is
heated to 180 C under slow stirring, and a chloroalkyl compound (12
WOore1si@s)98nd sodium carbonate (1.36 g; 12 mmoles) are meBSTHY 200F/ @052
the same temriperature. The mixture is allowed to react for 1 hour. The
melt is then allowed to cool, ethyl acetate and water are added to it and
the phases are separated. The organic phase is evaporated, and the
residual oil is subjected to chromatography on a short column using ethyl
acetate as eluent. The desired compounds are prepared as main WO
2005/109987 PCT/HU2005/000052 11} products of the column
chromatography. Processing method | If the product purified by column
chromato?raph ets crystalline upon trituration with diethyl ether, it is

filtered off-&Atl rEtiystdtizé & emideS8diueainteinditalet k&t eHnkIting
point of thelgi\lﬁm)S(HQSIE)FQ;OUJ%@%IG%P;@BSL{E%%?@ bjagined in

form of white crystals. Processing method Z If the Basic product does not
get crystAtfitid PABbn the addition of diethyl ether, it is dissolved in 200 ml
of ether, the slight amount of floating precipitate is filtered off, and to the
pure solytion a solution of the calculated amount (one molar equivalent)

of hydrogern thBHdOM SO A oF idthl0 bilEz): 181.0, 145.7, 137.6,
132.6, 126.6, 120.9, 109.1, 53.4, 45.1, 36.2, 32.3, 30.3, 21.5, 8.5

ppm.

Analysis for the Formula C;4H;0CIN,058 (330.84): -
Calculated:  C 50.83,H 5.79, N 8.47, C110.72, S 9.69 %.
Found: C 50.79,H 5.74, N 8.51, Cl 10.71, S 9.72 %.

Process H (coupling reactions of o-chloroalkyl compounds)

In the coupling reaction the appropriate chloroalkyl compound
is coupled with the secondary amine. The melt of the base (12
mmoles) is heated to 180 °C under slow stirring, and a
chloroalkyl compound (12 mmoles) and sodium carbonate (1.36
g, 12 mmoles) are measured to it at the same temperature. The
mixture is allowed to react for 1 hour. The melt is then allowed
to cool, ethyl acetate and water are added to it and the phases are
separated. The organic phase is evaporated, and the residual oil
is subjected to chromatography on a short column using ethyl

acetate as eluent. The desired compounds are prepared as main



is added under vigorous stirring. The separated white salt is filtered,
washed with ether and hexane and dried in a vacuum pistol at room
Waeepaed® for 3 hours, If necessary, the hydrochloride saltR€T/HU2005/000052
recrystallized. Processing method 3 If the basic product does not get
crystalline upon the addition of diethyl ether and does not provide a well-
filterable salt with hydrogen chloride, it is dissolved in 100 ml of hot ethyl
acetate, and a solution of | molar equivalent of oxalic acid dihydrate in 50
ml of hot ethyl acetate is dropped to it within 10 minutes, under stirring.
The white oxalate salt gets separated@pon cooling. It is filtered off at
room temperature, washed with ethyl acetate and hexane and dried. WO
2016/109987 PCT/H U 211115/1111111152 113 Example 57
5-Chloro-@?éqﬁs(gféhm%w%mm@yl]-propyl}-3- ethyl-1, 3
-dihydro-%gggghg-qﬂgtﬁggp titl?[PQ[WeDOL{nq |§tprelﬁlaﬁeg ccordlp to
process H by applying processing met od 1 staPtlng rom 5-chioro- -(3-
chIoropro@ybmateglwhﬁgéthymysﬁﬁiﬂadqbcﬂrdﬁ'ﬁu@ﬁdaﬁ-@&ihhr@;i}&lhyl
e et P iclB "SIl Reictifatizad” o the Solvent
indicated after the melting point of the given substance. The

desired compounds are obtained in form of white crystals.

Processing method 2 If the basic product does not get crystalline

upon the addition of diethyl ether, it is dissolved in 200 ml of
ether, the slight amount of floating precipitate is filtered off, and
to the pure solution a solution of the calculated amount (one
molar equivalent) of hydrogen chloride in 50 ml of diethyl ether
is added under vigorous stirring. The separated white salt is
filtered, washed with ether and hexane and dried in a vacuum
pistol at room temperature for 3 hours. If necessary, the
hydrochloride salt is recrystallized.

Processing method 3 If the basic product does not get crystalline

upon the addition of diethyl ether and does not provide a well-
filterable salt with hydrogen chloride, it is dissolved in 100 ml
of hot ethyl acetate, and a solution of 1 molar equivalent of
oxalic acid dihydrate in 50 ml of hot ethyl acetate is dropped to
it within 10 minutes, under stirring. The white oxalate salt gets
separated upon cooling. It is filtered off at room temperature,

washed with ethyl acetate and hexane and dried.



IR (KBr): 3172 (NH), 1718 (C=0) cm 1. 'H-NMR (CDC13, TMS, 400 MHz):
0.65 (3H, t, J = 7.4 Hz), 1.28-1.04 (1H, in), 1.40-1.24 (1H, m), 1.82-1.75

WQ260FYIWD0- 1.89 (2H, m), 2.27 (2H, t, J = 7.4 Hz), 2.41 (AHRETIHUBICS/000052
Hz), 3.12 (4H,t,J=5.0 Hz), 6.73 (1H, dd, J = 2.4, 8.4 Hz), 6.78 (1H,dd,
J=1.7,7.9Hz), 6.82 (1H, t, J = 2.2 Hz), 6.84 (1H, d, J = 8.2 Hz), 7.10
(1H,d, J=2.0 Hz), 7.13 (1H, t, J = 8.1 Hz), 7.19 (1 H, dd, J=2.1, 8.2 Hz)
9.17 (111, s) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 182.3, 152.2,
139.9, 134.9, 134.4,129.9,127.9, 127.7, 123.4, 119.2, 115.6, 113.7,
110.6, 58.1, 54.5, 52.9, 48.5, 35.1, 3116, 21.6, 8.5 ppm. WO 2005/109987
PCT/HU2005/000052 114 Analysis for the Formula C23H27C12N30
(432.40): Calculated: C 63.89, H 6.29, Cl 16.40, N 9.72 %. Found: C
63.50, H 6.34, Cl 16.00, N 9.69 % saxaphpiy 58

3-Ethyl-3-[ :@g rigjn-2-yl-piperazin: 1- I-pro%&
dihydro-2H-in g%?-oné"%ﬁ? %ﬁ%rc? SOUHAP® ey BRI o
process H by applying gtggeissiathyaeshne. i staning from
3-(3-chloropropyl)- 3-ethyl-1,3-dihydro-2H-indol-2-one and 2-(pyridin-1-yl)-
The title compound is prepared according to process H by
applying processing method 1 starting from 5-chloro-3-(3-
chloropropyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and 2-chloro-
6,7-dihydro-4H-tieno[3,2-c]pyridine.
M.p.: 117-119 °C (hexane—ethyl acetate).

IR (KBr): 3172 (NH), 1718 (C=0) cm,

'"H-NMR (CDCl;, TMS, 400 MHz): 0.65 (3H, t, J = 7.4 Hz),
1.28-1.04 (1H, m), 1.40-1.24 (1H, m), 1.82-1.75 (2K, m), 2.00-
1.89 (2H, m), 2.27 (2H, t, J = 7.4 Hz), 2.41 (4H, t, J = 5.0 Hz),
3.12 (4H, t, J = 5.0 Hz), 6.73 (1H, dd, J = 2.4, 8.4 Hz), 6.78
(1Hdd, J=1.7,7.9 Hz), 6.82 (1H, t, J = 2.2 Hz), 6.84 (1H, d, J
= 8.2 Hz), 7.10 (1H, d, J = 2.0 Hz), 7.13 (1H, t, J = 8.1 Hz),
7.19 (1H, dd, J = 2.1, 8.2 Hz) 9.17 (1H, s) ppm.

“C-NMR (CDCL;, TMS, 101 MHz): 182.3, 152.2, 139.9, 134.9,
134.4, 129.9, 127.9, 127.7, 123.4, 119.2, 115.6, 113.7, 110.6,
58.1,54.5,52.9, 48.5, 35.1, 31.0, 21.6, 8.5 ppm.



piperazine. M.p.: 122-124 C (hexane-ethyl acetate). IR (KBr): 3194, 1710
(C=0) cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 Hz),
wQ2851®3871H, m), 1.38-1.32 (1H, m), 1.80-1.78 (211, m), 1.9FCTIHRR(E400052
m), 2.26 (21H, t, J = 7.5 Hz), 2.40 (411, t, J = 4.7 Hz), 3.49-3.44 (411, m),
6.61-6.57 (2H, m), 6.90 (111, d, J = 7.7 Hz),
7.04(1H,dt,J=1.0,7.5Hz),7.12(IH,d,J=6.4Hz),7.19 (1H, dt, J =1.3, 7.7 Hz),
7.44 (1H, dt, J = 2.0, 7.9 Hz), 8.16 (1H, dd, J=1.9, 5.6 Hz), 9.02 (1H, s)
ppm. WO 2016/109987 PCT/H U 211115/1111111152 115 13C-NMR
(CDC13, TMS, 101 MHz): 182.6, 15914147.8, 141.4, 137.3, 132.4,
127.6,122.9, 122.3, 113.1, 109.6, 106.9, 58.4, 54.0, 52.9, 45.0, 35.2,

31.0, 21.5, 8.5 ppm. Aré?ll_'ysis for the Formula C22H28N40 (364.49):
CalculateQP#YP5 8o heA oumpfa S5k L NgARA3 48223, H 7.69, N 15.28

%. Exampia &R, BaBroRsd-aiybd-rdspyisiiy 2y bpiverazin Ly)-butyl

1,3-dihydro-2H-indol-2-one The title compound is prepared according to
process ﬁq:}yld C 63.50, H 6.34, Cl 16.00, N 9.69 %.

Example 58
3-Ethyl-3-[3-(4-pyridin-2-yl-piperazin-1-yl)-propyl]-1,3-
dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(3-chloropropyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one  and- 2-(pyridin-1-y1)-
piperazine.

M.p.: 122-124 °C (hexane—ethyl acetate).
IR (KBr): 3194, 1710 (C=0) cm™".

'H-NMR (CDCl;, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 Hz),
1.28-1.23 (1H, m), 1.38-1.32 (1H, m), 1.80-1.78 (2H, m), 1.97 -
1.81 (2H, m), 2.26 (2H, t, J = 7.5 Hz), 2.40 (4H, t, J = 4.7 Hy),
3.49-3.44 (4H, m), 6.61-6.57 (2H, m), 6.90 (1H, d, J = 7.7 Hz),
7.04 (1H, dt, J = 1.0, 7.5 Hz), 7.12 (1K, d, J = 6.4 Hz), 7.19
(1H, dt, J = 1.3, 7.7 Hz), 7.44 (1H, dt, J = 2.0, 7.9 Hz), 8.16
(1H, dd, J = 1.9, 5.6 Hz), 9.02 (1H, s) ppm.



applying processing method 1 starting from 5-bromo-3-(4- chlorobutyl)-3
-ethyl- 1,3 -dihydro-2H-indol-2-one and 2- (pyridin-1 -yl)-piperazine. M.p.:

wQ231BB7hexane-ethyl acetate). IR (KBr): 3096, 1731 (C=0(0 T81R22065/000052
1H-NMR (CDC13, TMS, 400 MHz): 9.15 (1H, br s), 8.17 (1H, dd, J = 1.6,
5.3 Hz), 7.46 (1H, dt, J = 2.0, 7.8 Hz), 7.32 (1H, dd,
J=1.9,8.2Hz),7.22(IH,d,J=1.9Hz),6.80(1H,d,J=8.2 Hz), 6.64-6.60 (2H, m),
3.56 (4H, br s), 2.54 (4H, br s), 2.33 WO 2016/109987 PCT/H U
2005/000052 116 (2H, br s), 1.96-1.86 (2H, m), 1.79-1.71 (2H, m),
1.58-1.38 (2H, m), 1.18-1.03 (1H, m}1$.98-0.85 (1H, m), 0.63 (3H, t, J =
7.4 Hz) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 182.9, 159.2, 149.5,
147.9, 1;?.5, 137.5,134.8,126.1, 115.1, 113.4, 111.1, 107.1, 57.9, 54.5,
52.7, 44.7,GNYIR{CDHE.3 TMSL, 195 pin): ARAIGS IS Bof the FRyriald,

C23H29B: 7,42);-Calewlated: G 60.39, Br 17.47,N,12.25
ot Foung: & B9 08 H I Ty A RL1I08 b e o 0%
{4-[4-(3-CHiGs PR hibePazin 01 2] HhdtflppRaethyl-1,3-

Analysis for the Formula C2,H,gN40 (364.49):
Calculated: C 72.50,H 7.74, N 15.37 %,
Found: C72.23,H7.69,N 15.28 %.

Example 59
5-Bromo-3-ethyl-3-[4-(4-pyridin-2-yl-piperazin-1 -yl)-butyl]-
1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 5-bromo-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and 2-
(pyridin—l-yl)—piperazine.

M.p.: 114-115 °C (hexane—ethyl acetate).

IR (KBr): 3096, 1731 (C=0), 812 cm™.

'H-NMR (CDCl;, TMS, 400 MHz): 9.15 (1H, br s), 8.17 (1H,
dd, J=1.6, 5.3 Hz), 7.46 (1H, dt, J = 2.0, 7.8 Hz), 7.32 (1H, dd,
J=19,82Hz), 7.22 (1H, d, J = 1.9 Hz), 6.80 (1H, d, J = 8.2
Hz), 6.64-6.60 (2H, m), 3.56 (4H, br s), 2.54 (4H, br s), 2.33



dihydro-2H-indol-2-one - H20 - HC1- isopropanol (1:1:1:1) The title
compound is prepared according to process H by applying processing
WOorstsod@sstarting from 3-(4-chlorobutyl)- PCT/HU2005/000052

3-ethyl-1,3-di-hydro-2H-indol-2-one and 1-(3-chlorophenyl)- piperazine.
M.p.: 109-111 C. IR (KBr): 1701 (C=0), 1180 cm-1 . WO 2005/109987
PCT/HU2005/000052 117 1H-NMR (DMSO-d6, TMS, 400 MHz): 11.14

. (1H, brs), 10.44 (111,s),7.25(1H,t,J=8.2 Hz), 7.22 (111,d,J=7.9
Hz), 7.18 (1H, dt, J=1.2, 7.7 Hz), 7.03 (1H, t, J= 2.1 HZz), 6.99 (1H, dt, J
=0.9, 7.6 Hz), 6.94 (1H, dd, J = 1.9, bl Hz), 6.86 (1H, d, J = 7.8 Hz),
6.86 (1H, d, J = 7.9 Hz), 4.37 (1H, br s), 3.84 (2H, br s), 3.83-3.75 (1H,
m), 3.5-3.3égH, brs), 3.21 (2H, t), 3.10-2.85 (4H, br s), 1-85-1.65 (411,
m), 1.65-255 {o8k: 6116 BH; B)a 1% b TARH. 0.0l 5848 f3F10.9-0.7

(1H, m), &5,11@9,-’11,.@3&'(5{,7@)?@)9@%51@?1;'\1@?0@\@@'@,%@\4734 101
MHz): 1808, 151.0, 142.7, 134.1,132.1, 130.8, 127.8, 123.2, 121.8,

119.3, 11824 PPIM 3. 109.4, 62.2. 55.1. 53.2, 50.3, 44.9, 36.6, 30.3, 25.7,
23.2,21.4, 8.6 ppm.

C-NMR (CDCls, TMS, 101 MHz): 182.9, 159.2, 149.5, 147.9,
139.5, 137.5, 134.8, 126.1, 115.1, 113.4, 111.1, 107.1, 57.9,
54.5,52.7, 44.7,37.3, 31.0, 26.3, 22.1, 8.5 ppm.

Analysis for the Formula C;3H,9BrN,O (457.42):
Calculated: C 60.39, H 6.39, Br 17.47, N 12.25 %.
Found: C59.90, H 6.38, Br 17.24, N 11.98 %.

Example 60
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-1,3-
dihydro-2 H-indol-2-one — H,0 — HC1 — isopropanol (1:1:1:1)

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-di-hydro-2H-indol-2-one and 1-(3-chlorophenyl)-
piperazine.

M.p.: 109-111 °C.

IR (KBr): 1701 (C=0), 1180 cm™.



Analysis for the Formula C27H41 C12N303 (526.55): Calculated: C
61.59, H 7.85, C113.47, N 7.98 %. Found: C 61.88, H 7.58, Cl 13.68, N
W@ 20859H1998%@mple 61 5-Bromo-3- PCT/HU2005/000052
f4-[4-(3-chlorophenyl)-piperazin-1-yl]-butyl} -3-
ethyl-1,3-dihydro-2H-indol-2-one monooxalate The title compound is
prepared according to process H by applying processing method 3
starting from 5-bromo-3-(4 WO 2005/109987 PCT/HU2005/000052 118
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(3-
chloro-phenyl)-piperazine. M.p.: 200-202 C. IR (KBr): 3200, 1706 (C=0)
cm-l. 'H-NMR (DMSO-d6, TMS, 400 MHz): 10.5 (IH, s), kb. 7.8 (2H, br s),
7.45 (1H,d, J = 2.0 Hz), 7.35 &}1; dd,J=1.8,8.2 Hz), 7.23 (1H,t,J=8.1
Hz), 7.00 BNIRYLDMSQrss B3 440 Wi=13.24 €105y, 9,80 A, dd.

J= 1-87 8(%%); 6§§- @'HI,’ s .’f‘lggﬁ ,237’.232%@}&?'51',’P[;S%’.é-gﬁé),(él/lj@br S)’
2.80 (2H,t, J=8.1 HQ,FZ;XSS- .66 (4H, m), 1.5641°48 (2H, m)’ 0.97-0.89

1
(1H, m), @Badd F7 (14, ) HrbG GHIH L =2H A ppmIBC MR
(DMSO-d6 gTV.6 193 Mit7) 180k, 164 20185 917), 6.86 (11, d, J =

7.8 Hz), 6.86 (1H, d, J = 7.9 Hz), 4.37 (1H, br s), 3.84 (2H, br
8), 3.83-3.75 (1H, m), 3.5-3.3 (4H, br s), 3.21 (2H, 1), 3.10-2.85
(4H, br s), 1-85-1.65 (4H, m), 1.65-1.55 (2H, m), 1.04 (2H, d, J
= 6.1 Hz), 1.01-0.94 (1H, m), 0.9-0.7 (1H, m), 0.51 3H, t, J =
7.3 Hz) ppm.

PC-NMR (DMSO-ds, TMS, 101 MHz): 180.8, 151.0, 142.7,
134.1, 132.1, 130.8, 127.8, 123.2, 121.8, 119.3, 115.4, 114.3,
109.4, 62.2, 55.1, 53.2, 50.3, 44.9, 36.6, 30.3, 25.7, 23.2, 21.4,
8.6 ppm.

Analysis for the Formula Cy7Hy CbLN;05 (526.55):
Calculated: C 61.59, H 7.85, C113.47, N 7.98 %.
Found: C 61.88,H 7.58, C113.68, N 8.05 %.

Example 61
5-Bromo-3-{4-[4-(3-chlorophenyl)-piperazin-1-y1]-butyl}-3-
ethyl-1,3-dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process H by

applying processing method 3 starting from 5-bromo-3-(4-



142.0,134.1, 134.0, 130.7, 130.5, 126.2, 119.1, 115.2, 114.2, 113.7,
111.3, 55.0, 53.6, 50.9, 45.6, 36.5, 30.2, 23.9, 21.5, 8.5 ppm. Analysis for
WeRIEaNMmsa C26H3IBrC1N305 (580.91): Calculated: C 53.7BCHIBJ2@)5000052

7.23 %. Found: C 53.89, H 5.60, N 7.11 %. WO 2005/109987
PCT/HU2005/000052 119 Example 62
3-Isobutyl-3-[4-(4-pyridin-2-yl-piperazin-1-yl)-butyl]-1,3-
dihydro-2H-indol-2-one The title compound is prepared according to
process H by applying processing method 1 starting from
3-(4-chlorobutyl)- 3-ethyl-1,3-dihydro}d8-indol-2-one and 2-(pyridin-I-yl)-
piperazine. M.p.: 158-159 C (hexane-ethyl acetate). IR (KBr): 3192, 1719
(C=0) cm'. 1H-NMR (CDC13, TMS, 400 MHz): 9.03 (1H, s), 8.17 (1H,
ddd, J =dhprabytvl)e3reshyilha-dikydae-2Eindol2eony), 7206 (1H:@t, J =

13,76 %O?O#%éﬁgl%—%i er:a%rge.Hz)’ 7.03 (1H, dt,J=0.9, 7.4 Hz), 6.90

(1H,d, J= 7.7 1H, dd, J = 0.7.7.4 Hz),
M.p.: 200-202 °C.

IR (KBr): 3200, 1706 (C=0) cm™.

H-NMR (DMSO-ds, TMS, 400 MHz): 10.5 (1H, s), kb. 7.8
(2H, br s), 7.45 (1H, d, J = 2.0 Hz), 7.35 (1H, dd, J = 1.8, 8.2
Hz), 7.23 (1H, t, J = 8.1 Hz), 7.00 (1H, t, J = 2.1 Hz), 6.92 (1H,
dd, J = 2.2, 8.0 Hz), 6.83 (1H, dd, J = 1.8, 8.2 Hz), 6.81 (1H, d,
J = 8.2 Hz), 3.36 (4H, br s), 3.04 (4H, br 5), 2.80 (2H, t, J = 8.1
Hz), 1.85-1.66 (4H, m), 1.54-1.48 (2H, m), 0.97-0.89 (LH, m),
0.84-0.77 (1H, m), 0.50 (3H, t, J = 7.3 Hz) ppm.

PC-NMR (DMSO-ds, TMS, 101 MHz): 180.4, 164.2, 151.9,
142.0, 134.1, 134.0, 130.7, 130.5, 126.2, 119.1, 115.2, 114.2,
113.7, 111.3, 55.0, 53.6, 50.9, 45.6, 36.5, 30.2, 23.9, 21.5, 8.5

Analysis for the Formula CysHz3BrCIN3;0s (580.91):
Calculated: C53.76, H 5.38, N 7.23 %.
Found: C 53.89,H 5.60,N 7.11 %.



6.60 (dt, J=0.7, 7.0 Hz), 3.48 (414,t,J=5.2 Hz), 2.44 (4H,t,J =5.1
Hz), 2.21 (2H, t, J= 7.8 Hz), 1.86-1.82 (2H, m), 1.80-1.66 (2H, m),

W@ B0sN®8YBH, m), 1.16-1.14 (1H, m), 0.92.0.80 (1H, m), 0.69¢BHY290J650052
6.7 Hz), 0.58 (3H, d, J = 6.7 Hz) ppm. 13C-NMR (CDC13, TMS, 101
N\glz): 183.2, 159.5, 147.9, 141.2, 137.3, 132.0, 127.5, 123,3, 122.2,
113.2,109.6, 107.0, 58.3, 53.1, 52.9, 46.3, 45.1, 39.9, 26.8, 25.3, 24.2,
23.1, 21.6 ppm. WO 2005/109987 PCT/HU2005/000052 120 Analysis for
the Formula C25H34N40 (406.58): Calculated: C 73.86, H 8.43, N 13.78
%. Found: C 73.39, H 8.34, N 13.501% Example 63
3-{4-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)-piperazin-I-yl]-
butyl}-3-ethyl-I,3-dihydro-2H-indol-2-one The title compound is prepared
according to process H by applyExppiples®®ing method 1 starting from

3-(4-chlorobutyl)- 3-ethyl-1,3-dihydro-2H-indol-2-one and 4-(2,3- dihydrob
oo [ LA] Aoy s G5 RS Y-tk
acetate). IR (KBr): 3025, 14 fe=81snadi-AbhbIMR (CDC13, TMS, 400
MHz): 0.63 (3H, t, J = 7.3 Hz),

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one ~ and  2-(pyridin-1-yl)-
piperazine.

M.p.: 158-159 °C (hexane—ethyl acetate).
IR (KBr): 3192, 1719 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 9.03 (1H, s), 8.17 (LH, ddd,
J=10,1.9,4.8 Hz), 7.44 (1H, dt, J = 2.0 7.9 Hz), 7.19 (1H, dt,
J=13,7.6Hz),7.10 (1H, d, J = 6.8 Hz), 7.03 (1K, dt, J = 0.9,
7.4 Hz), 6.90 (1H, d, J = 7.7 Hz), 6.60 (1H, dd, J = 0.7.7.4 Hz),
6.60 (dt, J = 0.7, 7.0 Hz), 3.48 (4H, t, J = 5.2 Hz), 2.44 (4H, t, J
=5.1 Hz), 2.21 (2H, t, J = 7.8 Hz), 1.86-1.82 (2H, m), 1.80-1.66
(2H, m), 1.50-1.28 (3H, m), 1.16-1.14 (1H, m), 0.92.0.80 (1H,
m), 0.69 (3H, d, J = 6.7 Hz), 0.58 (3H, d, J = 6.7 Hz) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 183.2, 159.5, 147.9, 141.2,
137.3, 132.0, 127.5, 123.3, 122.2, 113.2, 109.6, 107.0, 58.3,
53.1,52.9, 46.3, 45.1, 39.9, 26.8, 25.3, 24.2, 23.1, 21.6 ppm.



0.92-0.89 (111, m), 1.13-1.09 (111, m), 1.49-1.42 (2H, m), 1.82- 1.74 (2H,
m), 1.95-1.87 (2H, m), 2.30 (2H, t, J = 7.9 Hz), 2.61 (4H, br s), 3.07 (4H,
WQR/MIBA.21 (2H, m), 4.31-4.27 (4H, in), 6.50 (1H, dd, J PCTHHIIDe$4))0052

6.58 (1H, dd, J =1.4, 8.2 Hz), 6.75 (1H, 1H, t, J= 8.1 Hz), 6.89 (111, d, J=
7.7 Hz), 7.04 (1H, dt,J=0.9,7.4Hz),7.11(1H,d,J=6.7Hz),7.19(1H,dt,J= 1.3,
7.6 Hz), 8.80 (1H, s) ppm. WO 2005/109987 PCT/HU2005/000052 121
13C-NMR (CDC13, TMS, 101 MHz): 182.4, 144.0, 141.5, 141.4, 136.4,
132.5,127.6, 123.0, 122.3, 120.6, 111.9, 110.7, 109.5, 64.3, 63.9, 58.2,
54.1, 53.1, 50.3, 37.5, 31.0, 26.6, 2212.5 ppm. Analysis for the Formula
C26H33N303 (435.57): Calculated: C 71.70, H 7.64, N 9.65 %. Found: C
71.50, H 7.60, N 9.60 %. Example 64

Py obu T 3 Ayt 2Fndal 2 one The e compound
utyl}-3-ispbutyl-1,3-di -2H-i -2- itle compound is
prepared%get?%i%tﬁﬁjg to %&éﬁ%ﬁ&%&g&% é?ocessing method 1
starting fragangr(4-chlorglmtgh): 8-gsautyi-4.s3ydiydro-2H-indol-2-one and
4-(2,3-dihydro-

Example 63
3-{4-[4-(2,3-Dihydrobenzol[ 1,4]dioxin-5-y1)-piperazin-1-yl]-
butyl}-3-ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 4-(2,3-
dihydrobenzo[1,4]dioxin-5-yl)-piperazine.
M.p.: 169-170 °C (hexane—ethyl acetate).

IR (KBr): 3025, 1710 (C=0) cm™".

'H-NMR (CDCls, TMS, 400 MHz): 0.63 (3H, t, J = 7.3 Hz),
0.92-0.89 (1H, m), 1.13-1.09 (1H, m), 1.49-1.42 (2H, m), 1.82-
1.74 (25, m), 1.95-1.87 (2H, m), 2.30 2H, t, J = 7.9 Hz), 2.61
(4H, br 5), 3.07 (4H, br 5), 4.24-4.21 (2H, m), 4.31-4.27 (4H, m),
6.50 (1H, dd, J = 1.4, 8.0 Hz), 6.58 (1H, dd, J = 1.4, 8.2 Hz),
6.75 (1H, 1H, t, J = 8.1 Hz), 6.89 (1H, d, J = 7.7 Hz), 7.04 (1H,
dt, J = 0.9, 7.4 Hz), 7.11 (1H, 4, J = 6.7 Hz), 7.19 (1H, dt, J =
1.3, 7.6 Hz), 8.80 (1H, s) ppm.



benzo[1,4]dioxin-5-yl)-piperazine. M.p.: 152-154 C (hexane-ethyl acetate).
IR (KBr): 3331, 3081, 1706 (C=0) cm 1. 'H-NMR (CDC13, TMS, 400
WOREY1098%7 (3H, d, J = 6.7 Hz), 0.72 (3H, d, J = 6.7 Hz), 0.8R0BBY{2645/000052
m), 1.11-1.06 (1H, m), 1.33 (1H, m), 1.47-1.38 (2H, m), 1.79-1.67 (2H,
m), 1.93-1.84 WO 2005/109987 PCT/HU2005/000052 122 (2H, m), 2.29
(2H, t, J = 7.9 Hz), 2.61 (4H, br s), 3.07 (4H, hr s), 4.24-4.21 (2H, m),
4.31-4.27 (4H, m), 6.51 (1H, dd, J = 1.4, 8.1 Hz), 6.58 (1H, dd, J = 1.4,
8.2 Hz), 6.75 (1H, 1H, t, J = 8.2 Hz), 6.89 (1H, d, J =7.7 Hz), 7.03 (111,
dt, J=0.8, 7.4 Hz), 7.10 (111, d, J =894 Hz), 7.19 (1H, dt, J=1.3,7.6
Hz), 8.88 (1H, s) ppm. 13C-NMR (CDC13, TMS, 101 MHz): 182.9, 144.0,
141.5, 141.2, 136.4, 132.8, 127.5, 123.3, 122.2, 120.6, 111.9, 110.7,
109.6, 64°6-B/R $EDCE3TIS3 1) EHE 1618239 101426, 64253 41442,

23.1, 21'@?&51"153'&3&3’ i Q¥ t For Clzz”d—g?;? 63Nk
Calculated: C 72.54, Hsigéogf l?l%.'g)’a%%g%%und: ’Cui%%sﬁ—%.’o%)??\lsg.oz
%, Exam§teB563.9, 582, 54.1, 53.1, 50.3, 37.5, 31.0, 26.6, 22.2, 8.5

Analysis for the Formula CygH33N30;5 (435.57):
Calculated: C 71.70, H 7.64, N 9.65 %.
Found: C 71.50,H 7.60, N 9.60 %.

Example 64
3-{4-[4-(2,3-Dihydrobenzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]-
butyl}-3-isobutyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-isobutyl-1,3-dihydro-2H-indol-2-one  and  4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazine.

M.p.: 152-154 °C (hexane—ethyl acetate).

IR (KBr): 3331, 3081, 1706 (C=0) cm™.
'H-NMR (CDCls, TMS, 400 MHz): 0.61 (3H, d, J = 6.7 Hz),

0.72 3H, 4, J = 6.7 Hz), 0.89-0.83 (1H, m), 1.11-1.06 (1, m),
1.33 (1H, m), 1.47-1.38 (2H, m), 1.79-1.67 (2H, m), 1.93-1.84



S,7-Dichloro-3-ethyl-3-[4-(4-pyridin-2-yl-piperazin-I-yl)-
butyl]-1,3-dihydro-2H-indol-2-one The title compound is prepared
WQ@eeevdiaesto process H by applying processing method 1 staRGAgHGHRS/000052
5,7-dichloro-3-(4- chlorobutyl)-3 -ethyl-1,3-dihydro-2H-indol-2-one and 2-
(pyridin-1-yl)-pip erazine. WO 2005/109987 PCT/HU2005/000052 123
M.p.: 144-146 C (hexane-ethyl acetate). JR (KBr): 3081, 1737 (C=0), 772
cm 1. 1H-NMR (CDCI3, TMS, 400 MHz): 0.65 (3H, t, J =7.4 Hz), 0.98
-0.86 (1H, m), 1.18-1.04 (1H, m), 1.48-1.38 (2H, m), 1.80- 1.70 (2H, m),
2.00-1.90 (2H, m), 2.26 (2H, t, J = 7.24z), 2.48 (4H,t, J = 5.1 Hz), 3.50
(4H,t,J = 51Hz) 6.62-6.58 (2H, m), 7.00 (1H, d, J=1.9 Hz), 7.22 (1H,
d, J= 19 , 7.45 dt, J=2.0, 7.9 Hz), 8.17 (1H, ddd, J = 0.9, 1.9,,
4.9 Hz), é @2 gﬂislﬁ t| IC=NMRTR 13 AEMB, 903. WJ(ZI)H;LBf) 8,

159.5, 1439, 437 91 %ﬁ% 135 fb432°’)869 6?%) gz%f(ﬁgsl&c? Jd1%2

107.0, 58.0, 55.6, 52 37 4,31 pphi. Anafyss for
the Form®ih D300 81N A0.(447 144) 8. T Heh 6168 (TI6 1FI54, H 6.8.1, Cl

1585, N#2)58 89 (11, d, J = 7.7 Hz), 7.03 (1H, dt, J = 0.8, 7.4 Hz),
7.10 (1H, 4, J = 6.9 Hz), 7.19 (1H, dt, J = 1.3, 7.6 Hz), 8.88
(1H, s) ppm.

BC.NMR (CDClL, TMS, 101 MHz): 182.9, 144.0, 141.5, 141.2,
136.4, 132.8, 127.5, 123.3, 122.2, 120.6, 111.9, 110.7, 109.6,
64.3, 63.9, 58.2, 53.1, 53.0, 50.3, 46.3, 39.9, 26.6, 25.3, 24.2,
23.1,21.6 ppm.

Analysis for the Formula CpsH37N30;4 (463.63):
Calculated: C 72.54, H 8.04, N 9.06 %.
Found: C 72.53, H 8.00, N 9.02 %.

Example 65
5,7-Dichloro-3-ethyl-3-[4-(4-pyridin-2-yl-piperazin-1-yl)-
butyl}-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 5,7-dichloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one ~ and  2-
(pyridin-1-yl)-piperazine.



Found: C 62.14, H 6.34, Cl 15.74, N 12.21 %. WO 2005/109987
PCT/HU2005/000052 124 Example 66

W@ 201009987 ethyl-3-[4-(4-pyridin-2-yl-piperazin-l-yl)-butyl]- ~ PCT/HU2005/000052
1,3-dihydro-2H-indol-2-one The title compound is prepared according to
process H by applying processing method 1 starting from 5-chloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and 2-
(pyridin-1-yl)-piperazin. M.p.: 154-156 C (hexane-ethyl acetate). IR (KBr):
3157, 1729 (C=0), 1597, 775 cm'. '"H-NMR (CDC13, TMS, 40 MHz): 0.63
(3H,t,J =7.4 Hz), 0.98-0.85 (1H, m}23.18-1.04 (IH, m), 1.53-1.35 (2H,
m), 1.83- 1.70 (2H, m), 1.96-1.86 (2H, m), 2.25 (2H, t, J = 7.6 Hz), 2.47
(4H, t, J = 5.1 Hz), 3.49 (4H, t, J = 5.1 Hz), 6.62-6.58 (2H, m),
6.83(1H,d,J=8.2Hz),7.09(1H,d,J=2.1Hz),7.17(111,dd, J = 2.1, 8.2 Hz),
7.45 (1H, dt, J = 2.0, 7.9 Hz), 8.17 (1H, dm, J = 4.7 Hz), 9.13 (1H, s) ppm.
13C-NMRIBDEA3L4AS (hemensrefivl sectatalso 5, 147.9, 140.0, 137.4,
134.5,127.7,127.6, 123.4, 113.2, 110.5, 107.0, 58.1, 54.6, 52.9, 45.1,

37.4,31.0, 26.8, 22.2, 8.5 ppm.
IR (KBr): 3081, 1737 (C=0), 772 cm™..

'H-NMR (CDCl;, TMS, 400 MHz): 0.65 (3H, t, J = 7.4 Hz),
0.98 -0.86 (1H, m), 1.18-1.04 (1H, m), 1.48-1.38 (2H, m), 1.80-
1.70 (2H, m), 2.00-1.90 (2H, m), 2.26 (2H, t, J = 7.7 Hz), 2.48
(4H, t, J = 5.1 Hz), 3.50 (4H, t, J = 5.1 Hz), 6.62-6.58 (2H, m),
7.00 (1H, d, J = 1.9 Hz), 7.22 (1H, d, J = 1.9 Hz), 7.45 (1H, dt,
J=2.0,7.9 Hz), 8.17 (1H, ddd, J = 0.9, 1.9., 4.9 Hz), 8.79 (1H,
§) ppm.

C-NMR (CDCl;, TMS, 101 MHz): 180.8, 159.5, 147.9, 137.9,
137.3, 135.4, 128.0, 127.5, 121.9, 115.1, 113.2, 107.0, 58.0,
55.6,52.9, 45.0, 37.4, 31.0, 26.6, 22.2, 8.5 ppm.

Analysis for the Formula Cy3H,3CLN4O (447.41):
Calculated: C 61.75, H 6.31, C1 15.85, N 12.52 %,
Found: C62.14,H 6.34, C115.74, N 12.21 %.



WO 2005/109987 PCT/HU2005/000052 125 Analysis for the Formula
C23H29C1N40 (412.97): Calculated: C 66.90, H 7.08, C18.58, N 13.57

WOR00B009M87C 66.22, H 7.04, Cl 8.33, N 13.27 %. Example 6 PCT/HU2005/000052
5-Chloro-3-{4-[4-(3-chlorophenyl)-piperazin-1-yl]-butyl}-3- ethyl- 1,3
-dihydro-2H-indol-2-one The title compound is prepared according to
process H by applying processing method 1 starting from 5-chloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and 6,7- dihydro-4H-tieno
[3,2-c]pyridine. M.p.: 139-142 C (hexane-ethyl acetate). 1R (KBr): 3412,
1712 (C=0), 780 cm 1. 'H-NMR (CD&23, TMS, 400 MHz): 0.64 (3H, t,J =
7.4 Hz), 0.95-0.88 (1H, m), 1.13-1.07 (1H, m), 1.45-1.36 (2H, m), 1.80-
1.71 (2H, m), 1.96-1.88 (2H, rn), 2.24 (2H,t, J = 7.5 Hz), 2.48 (4H,t,J =
5.0 Hz), 3.13 (4H, t, J = 5.0 Hz), Bxamfileipddd, J = 0.5, 2.3, 8.4 Hz), 6.78
(1H, ddd,

d,J=8.0Hz§,€C.g}t§(ﬁﬂ%ﬁ%¥=@%i% ,@%%f%?ﬁa%ﬁé’?%?ﬂ PPl =82

Hz), 7.18 (1H, dd, J = 2.1] 8-ditigdrdRPALindol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 5-chloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and 2-
(pyridin-1-yl)-piperazine.

M.p.: 154-156 °C (hexane—ethyl acetate).

IR (KBr): 3157, 1729 (C=0), 1597, 775 cm™.

'H-NMR (CDCls, TMS, 40 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.98-0.85 (1H, m), 1.18-1.04 (1H, m), 1.53-1.35 (2H, m), 1.83-
1.70 (2H, m), 1.96-1.86 (2H, m), 2.25 (2H, t, J = 7.6 Hz), 2.47
(4H, t, J = 5.1 Hz), 3.49 (4H, t, J = 5.1 Hz), 6.62-6.58 (2H, m),
6.83 (1H, d, /= 8.2 Hz), 7.09 (1H, d, J = 2.1 Hz), 7.17 (1H, dd,
J=21,82Hz), 745 (1H, dt, J = 2.0, 7.9 Hz), 8.17 (1H, dm, J
=4.7Hz), 9.13 (1H, s) ppm.

“C-NMR (CDCls, TMS, 101 MHz): 182.3, 159.5, 147.9, 140.0,
137.4, 1345, 127.7, 127.6, 123.4, 113.2, 110.5, 107.0, 58.1,
54.6,52.9, 45.1, 37.4, 31.0, 26.8, 22.2, 8.5 ppm.



WO 2005/109987 PCT/HU2005/000052 126 13C-NMR (CDC13i TMS,
101 MHz): 182.4, 152.3, 140.0, 134.8, 134.5, 129.9, 127.8, 127.6, 123.4,
wQ1931a99876, 113.7, 110.6, 57.9, 54.7, 52.9, 48.5, 37.4, 31.0PQEBU20I(00052
8.5 ppm. Analysis for the Formula C24H29C12N30 (446.42): Calculated:
C 64.57, H 6.55, Cl 15.88, N 9.41 %. Found: C 64.55, H 6.53, Cl 15.75, N
9.40 %. Example 68
3-[4-(4-Phenylpiperazin-1-yl)-butyl]-3-ethyl-1,3-dihydro-2H- indol-2-one
monooxalate The title compound is prepared according to process H by
applying processing method 3 startiniZfrom 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-phenylpiperazine. M.p.: 121-123
C. IR (KBr): 3245, 1710, 1620 (C=0) cm 1. 1H-NMR (DMSO-d6, TMS,
400 MHzXnblyFi8 {@HhbEsjniladt: i BY,@.80Z.9H: (4H, m), 7.02-6.91

(3H, m), 6,89 (1H, d.J= 7. 6 -J=.7.3 Hz), 3.37 (4H, br s),
3.20 (4H ?Cé‘)ﬁa%dgdg %ég’(%j%%’ﬁ%%iﬁ)%ﬂﬁn (4H, m), 1.56 (2H,
m), 0.98Fckindm), €88.02HIMHNA.61 43K, &7 35.773412) ppm, WO
2005/109987 PCT/HU2005/000052

Example 67
5-Chloro-3-{4-[4-(3-chlorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 5-chloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one ~ and 6,7~
dihydro-4H-tieno[3,2-c]pyridine.

M.p.: 139-142 °C (hexane—ethyl acetate).

IR (KBr): 3412, 1712 (C=0), 780 cm .

'"H-NMR (CDCls;, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 Hz),
0.95-0.88 (1H, m), 1.13-1.07 (1H, m), 1.45-1.36 (2H, m), 1.80-
1.71 (2H, m), 1.96-1.88 (2H, m), 2.24 (2H, t, J = 7.5 Hz), 2.48
(4H, t,J = 5.0 Hz), 3.13 (4H, t, J = 5.0 Hz), 6.73 (1H, ddd, J =
0.5,2.3,8.4 Hz), 6.78 (1H, ddd, J = 0.6, 1.8, 7.8 Hz), 6.84 (1H,
d, J = 8.0 Hz), 6.84 (1H, t, J = 2.1 Hz), 7.09 (1H, d, J = 2.1
‘Hz), 7.13 (1H, t, J = 8.2 Hz), 7.18 (1H, dd, J = 2.1, 8.2 Hz)
ppm.



127 13C-NMR (DMSO-d6, TMS, 101 MHz): 180.9, 149.9, 142.7, 132.2,
129.3,127.6, 123.2, 121.8, 120.1, 116.1, 109.4, 55.4, 53.2, 50.8, 45.7,
W@a085/3098723.5, 21.5, 8.6 ppm. Analysis for the Formula C26AQBBN3B5/000052
(467.57): Calculated: C 66.79, H 7.11, N 8.99 %. Found: C 65.09, H
7.21, N 8.73 %. Example 69
3-Ethyl-3-{4-[4-(2-methoxyphenyl)-piperazin-I-yl]-butyl}-1,3-
dihydro-2H-indol-2-one monooxalate The title compound is prepared
according to process H by applying rocessmg method 3 starting from
3-(4-chlorobutyl)-3- ethyl-1,3-di-hydr 2PH-indol-2-one and
1-(2-methoxyphenyl)- piperazine. M.p.: 180-183 C. IR (KBr): 3201, 1707
(C=0) cm 1. WO 2005/109987 PCT/HU2005/000052 128 1H-NMR
(DMSO-d6, TMS, 400 MHz): 10.4 (1H, br s), 9.1 (2H, brs), 7.21 (1H,d, J

), 6,86 (L d ) S R e e hr o S G R ¢ 9=
'78Hz)i 1 129.9, 127, 12'76 1234 '119.1, 115.6, 113.7, 1106’ '

57.9,54.7,52.9,48.5,37.4,31.0, 26.8, 22.1, 8.5 ppm.

Analysis for the Formula CysHsCLN;O (446.42):
Calculated: C 64.57, H 6.55, C115.88, N 9.41 %.
Found: C64.55,H6.53, Cl115.75,N 9.40 %.

Example 68
3-[4-(4-Phenylpiperazin-1-yl)-butyl]-3-ethyl-1,3-dihydro-2 H-

indol-2-one monooxalate

The title compound is prepared according to process H by
applying processing method 3 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-phenylpiperazine.

M.p.: 121-123 °C.

IR (KBr): 3245, 1710, 1620 (C=0) cm™.

'H-NMR (DMSO-ds, TMS, 400 MHz): 10.77 (2H, br s), 10.46
(1H, s), 7.30-7.16 (4H, m), 7.02-6.91 (3H, m), 6.89 (1H, d, J =
7.7Hz), 6.84 (1H, t, J = 7.3 Hz), 3.37 (4H, br s), 3.20 (4H, br ),
2.93,2.90 (2H, d, J = 6.0 Hz), 2.0-1.72 (4H, m), 1.56 (2H, m),
0.98 (1H, m), 0.83 (1H, m), 0.51 (3H, t, J = 7.3 Hz) ppm.



(4H, m), 1.53 (2H, m), 0.99-0.94 (1H, m), 0.83-0.77 (1H, m), 0.51 (311, t,
J = 7.3 Hz) ppm. 13C-NMR (DMSO-d6, TMS, 101 MHz): 180.8, 164.6,
wWQ@smY10987.7, 139.8, 132.2, 127.8, 123.5, 123.2, 121.7, 121.@CTIBL2005/000052

112.1,109.3, 55.5, 55.5, 53.2, 51.4, 47.4, 36.6, 30.4, 23.7, 21.5, 8.6 ppm.
Analysis for the Formula C27H3sN306 (497.60): Calculated: C 65.17, H
7.09, N 8.44 %. Found: C 65.10, H 7.07, N 8.46 %. Example 70
3-Ethyl-3-[4-(4-pyrimidin-2-yl-piperazin-1-yl)-butyl]-1,3-
dihydro-2H-indol-2-one monooxalate The title compound is prepared
according to process H by applying p@tessing method 3 starting from
3-(4-chlorobutyl)-3- ethyl-1,3-dihydro-2H-indol-2-one and
4-(pyrimidin-2-yl)- piperazine. WO 2005/109987 PCT/HU2005/000052
129 M.p.: 132-134 C. IR (KBr): 3200, 1700, 1622, 1198 cm-1. 1H-NMR
(DMSO-d6, TMS, 400 MHz): 10.4 (1H, s), 8.42 (2H, d, J=4.8 Hz), 8.4
(2H, br 5)1,37.20 (AH, d, J =7.7 Hz), 7.17 (1H,

C-NMR (DMSO-ds, TMS, 101 MHz): 180.9, 149.9, 142.7,

132.2, 129.3, 127.6, 123.2, 121.8, 120.1, 116.1, 109.4, 55.4,
53.2,50.8,45.7, 36.8, 30.4, 23.5, 21.5, 8.6 ppm.

Analysis for the Formula C¢H33N305 (467.57):
Calculated: C66.79,H7.11, N 8.99 %.
Found: C65.09,H7.21, N 8.73 %.

Example 69
3-Ethyl-3-{4-[4-(2-methoxyphenyl)-piperazin-1-yl] -butyl}-1,3-
dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process H by
applying processing method 3 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-di-hydro-2H-indol-2-one and 1-(2-methoxyphenyl)-
piperazine.

M.p.: 180-183 °C.

IR (KBr): 3201, 1707 (C=0) cm™.



dt,J=1.1,7.6Hz),6.99(1H,dt,J=0.8,7.5Hz),6.86(1H,d,J = 7.7 Hz), 3.92 (4H,
brs), 3.05 (41-1, br s), 2.82 (2H, t, J = 8.0 Hz), 1.79-1.67 (4H, m), 1.53

W20 D8-0.95 (1H, m), 0.82- 0.78 (1H, m), 0.50 (3H, t, J BCT/ABROPS/000052
ppm. 13C-NMR (DMSO-d6, TMS, 101 MHz): 180.9, 164.5, 142.7, 132.2,
127.8, 123.2,121.7,109.4, 55.7, 53.2, 50.8, 40.9, 36.6, 30.4, 23.8, 21.5,
8.6 ppm. Analysis for the Formula C24H31N505 (469.55): Calculated: C
61.39, H 6.65, N 14.92 %. Found: C 61.38, H 6.61, N 14.84 %. WO
2005/109987 PCT/HU2005/000052 130 Example 71
3-Ethyl-3-[4-(4-pyridin-2-yl-pip erazint®§l)-butyl]-1,3-dihydro-
2H-indol-2-one The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-

3-ethyl-1, 53Ry 8r Adbi-2MRe 40 Y ridhd- A1, wisaradin@HM.p.:
131-133 e i aget ) 3, 2 91 cm
1. 'H- NMER}g gg}g(%é 4ooa7t|\?Hz) 8(};?(5&?% 170(71(51(% (i
6.94 (3H, m), 6.91-6.87 (2H, m), 6.86 (1H, d, J = 7.7 Hz),
3.78 (3H, s), 3.15 (8H, br ), 2.88 (2H, t, J = 7.8 Hz), 1.78-1.68
(4H, m), 1.53 (2H, m), 0.99-0.94 (1H, m), 0.83-0.77 (1H, m)

0.51 3H, t, J = 7.3 Hz) ppm.

>

BC-NMR (DMSO-ds, TMS, 101 MHz): 180.8, 164.6, 152.0,
142.7, 139.8, 132.2, 127.8, 123.5, 123.2, 121.7, 121.0, 118.4,
112.1, 109.3, 55.5, 55.5, 53.2, 51.4, 47.4, 36.6, 30.4, 23.7, 21.5,
8.6 ppm.

Analysis for the Formula Cy7H3sN30g (497 .60):
Calculated: C65.17,H 7.09, N 8.44 %.
Found: C65.10,H7.07, N 8.46 %.

Example 70
3-Ethyl-3-[4-(4-pyrimidin-2-yl-piperazin-1-yl)-butyl]-1,3-
dihydro-2H-indol-2-one monooxalate

The title compound is prepared according to process H by
applying processing method 3 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one ~ and  4-(pyrimidin-2-y1)-

piperazine.



=1.9,5.4Hz), 7.46 (1H, dt, J = 2.0, 7.9 Hz), 7.19 (1H, dt, J =
1.4,7.6Hz),7.11(1H,d,J=7.4Hz),7.04(1H,dt,J=0.9,7.4 Hz), 6.91 (1H, d, J =
WQq 2494998862 (1H, d, J = 7.2 Hz), 6.61 (1H, d, J = 7.9 Hz), 3.BETAH]2003/800052
4.2 Hz), 2.55 (4H, br s), 2.31 (2H, t, J =7.8 Hz), 1.97-1.87 (2H, m),
1.83-1.74 (2H, m), 1.53-1.44 (2H, 1n), 1.14-1.08 (1H, m), 0.95-0.89 (1H,
m), 0.63 (3H, t, J = 7.4 Hz) ppm. 13C-NMR (CDC13, TMS, 101 MHz):
182.5, 159.3, 147.9, 141.4, 137.4,132.4, 127.6, 123.0, 122.3, 113.4,
109.6, 107.0, 58.1, 54.1,52.7, 44.7, 37.4, 31.0, 26.4, 22.2, 8.5 ppm. WO
2005/109987 PCT/HU2005/000052 13 Analysis for the Formula.
C23H30N40 (378.52): Calculated: C 72,98,117.99, N 14.80 %. Found: C
72.66, H 8.01, N 14.67 %. Example 72
3-{4-[4-(3emiddptiéAyi§piperazin-1-yl]-butyl)-3-ethyl-1,3-
dihydro-2H-indol-2-one 5-sulfonamide monooxalate The title compound is
prepared according to process H by applying processing method 3

starting flBriEBR- RN obIRYI)L822th PR -awd-indoline 5-sulfonamide and
2-(pyridin-1-yl)- piperazine.
'H-NMR (DMSO-ds, TMS, 400 MHz): 10.4 (1H, s), 8.42 (2H,
d,J =4.8 Hz), 8.4 (2H, br s), 7.20 (1H, d, J = 7.7 Hz), 7.17 (1H,
dt,J = 1.1, 7.6 Hz), 6.99 (1H, dt, J = 0.8, 7.5 Hz), 6.86 (1H, d, J
= 7.7 Hz), 3.92 (4H, br 5), 3.05 (4H, br s), 2.82 (2H, t, J = 8.0
Hz), 1.79-1.67 (4H, m), 1.53 (2H, m), 0.98-0.95 (1H, m), 0.82-
0.78 (1H, m), 0.50 (3H, t, / = 7.4 Hz) ppm.

PC-NMR (DMSO-ds, TMS, 101 MHz): 180.9, 164.5, 142.7,
1322, 127.8, 1232, 121.7, 109.4, 55.7, 53.2, 50.8, 40.9, 36.6,
30.4, 23.8, 21.5, 8.6 ppm.

Analysis for the Formula Cp4H;;NsOs (469.55):
Calculated: C 61.39,H 6.65, N 14.92 %,
Found: C61.38,H6.61, N 14.84 %.



M.p.: 188-190 C. IR (KBr): 3352, 1720 (C=0), 1319, 1161 cm 1. 1H-NMR

(DMSO-d,, TMS, 400 MHz): 0.53 (3H, t, J = 7.4 Hz), 0.90-0.76 (1H, m),
WQ045009871LH, m), 1.60-1.46 (2H, m), 1.86- 1.70 (4H, m), 2.8PCRHUZW5000052

7.8 Hz), 3.06 (4H, br s), 3.37 (4H, brs), 6.84 (1H, dd, J =1.2, 7.8 Hz),

6.92 (1H, dd, J = 1.8, 8.4 Hz), 7.00 (1H, t, J= 2.1 Hz), 7.01 (1H, d, J=7.9

Hz), 7.24 (1H, t,J=8.1 Hz), 7.67 (111, d, J = 1.7 Hz), 7.70 (1H, dd, J =

1.8, 8.2 Hz), 8.0-6.8 (4H, br s), 10.84 (1H, s) ppm. WO 2016/109987

PCT/H U 211115/1111111152 132 13C-NMR (DMSO-d,, TMS, 101

MHz): 181.0, 164.3, 151.3, 145.8, 13306, 134.1, 132.5, 130.7, 126.6,

120.9, 119.1, 115.3, 114.2, 109.2, 55.6, 53.4, 50.9, 45.5, 36.4, 30.2, 23.9,

21.5, 8.5 ppm. Analysis for the Formula C26H33C1N407S (581.09):

Calculated: C 53.74, H 5.72, Cl| &x8nigl® B4, S 5.52 %. Found: C 53.38,

H 5.67,

41, S 5,33 %. Exam le;Bﬁ; :
(ot (4P e BB 5 A -1, 3-dibydro-
metliyl-1,3-dihydro-2H-indol-2-@zeinkdeg 2ty eompound is prepared
according to process H by
The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one ~ and  2-(pyridin-1-yl)-
piperazine.

M.p.: 131-133 °C (hexane—ethyl acetate).
IR (KBr): 3237, 1720 (C=0), 1691 cm™.

"H-NMR (CDCls, TMS, 400 MHz): 8.88 (1H, s), 8.17 (1H, dd, J
= 1.9, 5.4 Hz), 7.46 (1H, dt, J = 2.0, 7.9 Hz), 7.19 (1H, dt, J =
1.4,7.6 Hz), 7.11 (1H, d, J = 7.4 Hz), 7.04 (1H, dt, J = 0.9, 7.4
Hz), 6.91 (1H, d, J = 7.7 Hz), 6.62 (1H, d, J = 7.2 Hz), 6.61
(1H, d, J = 7.9 Hz), 3.56 (4H, t, J = 4.2 Hz), 2.55 (4, br ),
2.31 (2H, t, J = 7.8 Hz), 1.97-1.87 (2H, m), 1.83-1.74 (2H, m),
1.53-1.44 (2H, m), 1.14-1.08 (1H, m), 0.95-0.89 (1H, m), 0.63
(3H, t,J = 7.4 Hz) ppm.

PC-NMR (CDCls, TMS, 101 MHz): 182.5, 159.3, 147.9, 141.4,
137.4, 132.4, 127.6, 123.0, 122.3, 113.4, 109.6, 107.0, 58.1,
54.1,52.7,44.7,37.4, 31.0, 26.4, 22.2, 8.5 ppm.



applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and 1-(4-chloro-
WQReIY9RYerazine. M.p.: 175-177 C (ethyl acetate). IR (K-BrpGIL/AL20051@®0052
(C=0), 815 cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 0.62 (311,t,J=7.4
Hz), 0.90-0.85 (111, m), 1.20-0.90 (1H, m), 1.50-1.30 (2H,m), 1.94- 1.73
(411, m), 2.24 (211, t,J = 7.8 Hz), 2.34 (3H, s), 2.49 (4H, t, WO
2005/109987 PCT/HU2005/000052 133 J =5.0 Hz), 3.10 (4H,t,J=5.0
Hz), 6.78 (1H, d, J = 7.9 Hz), 6.79 (2H, d, J=9.1 Hz), 6.92 (1H,d, J=0.6
Hz), 6.99 (1H, d, J =7.9 Hz), 7.18 (ZB]1d, J = 9.1 Hz), 8.45 (1H, s) ppm.
13C-NMR (CDC13, TMS, 101 MHz): 182.8, 149.8, 139.0, 132.6, 131.6,
128.8, 127.8, 124.3, 123.6, 117.0, 109.2, 58.1, 54.2, 52.9, 48.9, 37.5,
31.0, 26.9m2ysis Far 2h 8 Foppria Sndlysi& @R 29rmula C25H32C1IN30

70 16, HOLHRTE 16050 B BT et s

{4-[4-(4-rRetindxyphenyt) i, azig.dryR-bulyfie4, 3- dihydro-2H-indol-2-one

Example 72
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3 -ethyl-1,3-

dihydro-2H-indol-2-one 5-sulfonamide monooxalate

The title compound is prepared according to process H by
applying processing method 3 starting from 3-(4-chlorobu’éyl)-3-
ethyl-2-oxo-indoline ~ 5-sulfonamide and 2~(pyridin-1-yl)-
piperazine.

M.p.: 188-190 °C.

IR (KBr): 3352, 1720 (C=0), 1319, 1161 cm™..

"H-NMR (DMSO-ds, TMS, 400 MHz): 0.53 (3H, t, J = 7.4 Hz),
0.90-0.76 (1H, m), 1.04-0.90 (1H, m), 1.60-1.46 (2H, m), 1.86-
1.70 (4H, m), 2.82 (2H, t, J = 7.8 Hz), 3.06 (4H, br s), 3.37 (4H,
brs), 6.84 (1H, dd, J = 1.2, 7.8 Hz), 6.92 (1H, dd, J = 1.8, 8.4
Hz), 7.00 (1H, t, J = 2.1 Hz), 7.01 (1H, d, J = 7.9 Hz), 7.24 (1H,
t,J =8.1 Hz), 7.67 (1H, d, J = 1.7 Hz), 7.70 (1H, dd, J = 1.8,
8.2 Hz), 8.0-6.8 (4H, brs), 10.84 (1H, s) ppm.



The title compound is prepared according to process H by applying
processing method | starting from 3-(4-chlorobutyl)-
W@2005102987dihydro-2H-indol-2-one and 1-(4-methoxypheny!) PEIpErE200&000052
M.p.: 109-110 C (hexane-ethyl acetate). IR (KBr): 3172, 1713 (C=0) cm
1. WO 2005/109987 PCT/HU2005/000052 134 1H-NMR (CDC13, TMS,
400 MHz):0.63 (3H, t, J = 7.4 Hz), 0.96-0.86 (1H, in), 1.18-1.06 (1H, m),
1.49-1.34 (2H, m), 1,84- 1.74 (2H, m), 1.97-1.88 (2H, m), 2.24 (2H,t, J =
7.8 Hz),2.51 (4H,t,J =49 Hz), 3.04 (4H,t,J =4.9 Hz), 3.76 (3H, s),
6.91- 6.79 (5H, m), 7.05 (1H, dt, J = 33, 7.4 Hz), 7.12 (1H, dd, J = 0.6,
7.4 Hz), 7.20 (1H, dt, J = 1.4, 7.7 Hz), 823(1H s) ppm. 13C-NMR
(CDC13, TMS, 101 MHz): 182.2, 153.7, 145.7, 141.2, 132.6, 127.6,
123.1, 12X4NMB, (DMSO- 03N 581 8] SHIHZB418].63 26468, 5,976, 31.1,

27.0, 22.348% @@msApﬂyplsl@fsth?mm% 6 2pi3Ng %ﬁ ;‘921;%6)

Calculated: C 73.68,H8.16, N 10.31 %.” Found: C 72.89 Nl 10.14
%. Examb]é%}51:§)_92 55.6, 53.4, 50.9, 45.5, 36.4, 30.2, 23.9, 21.5, 8.5

{4-[4-(3-%yophenyl)-piperazin-l-yl]-butyl}-3-‘isobutyl-1,3-

Analysis for the Formula C6H33CIN,O;S (581.09):
Calculated: C 53.74, H5.72, C16.10, N 9.64, S 5.52 %.
Found: C53.38,H 5.67,C16.06, N9.41,S 5.33 %.

Example 73
3-{4-[4-(4-Chlorophenyl)-piperazin-1-yl]-butyl} -3-ethyl-5-
methyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and 1-(4-chloro-
phenyl)-piperazine.

M.p.: 175-177 °C (ethyl acetate).

IR (KBr): 3171, 1712 (C=0), 815 cm™.
'H-NMR (CDCL;, TMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz),

0.90-0.85 (1H, m), 1.20-0.90 (1H, m), 1.50-1.30 (2H,m), 1.94-
173 (4H, m), 2.24 (2H, t, J = 7.8 Hz), 2.34 (3H, s), 2.49 (411, t,



dihydro-2H-indol-2-one monohydro-chloride The title compound is
prepared according to process H by applying processing method 2

WQRMMYI9P8M 3-(4-clilorobutyl)-3- isobutyl-1,3-dihydro-2H-ind M CEGHE2 800052
1-(3-chlorophenyl)- piperazine. M.p.: 214-216 C. WO 2005/109987
PCT/HU2005/000052 135 IR (KBr): 3166, 2411, 1701 (C=0) cm-1.
1H-NMR (DMSO-d5, TMS, 400 MHz): 0.56 (3H, d, J = 6.7 Hz), 0.67 (311,
d, J=6.7 Hz), 0.79-0.72 (1H, m), 1.03-0.91 (1H, m), 1.25-1.15 (1H, m),
1.80-1.55 (6H, m), 2.94 (4H, br s), 3.18 (2H, t,j=11.9 Hz), 3.44-3.35
(4H, m), 6.86 (1H, d, J = 7.9 Hz), 6.88)IH, dd, J = 2.0, 7.8 Hz), 6.93 (1H,
dd,J=1.9,84Hz), 6.98 (1H, dt,J=0.9, 7.5 Hz), 7.03 (111,t,J=2.1
Hz), 7.17 (1H, dt,J=1.2,7.7 Hz), 7.22 (IH,d, J =7.7 Hz), 7.25 (1H, t, J =
8.1 Hz), 416:4 @ Hz3) 3 10 14HH;, Ur=sS[pHiz)] SCNVMR, (DM ST-8dHAMS,

1105, 1104005 10 2 et A e L SRy I S S gy s

24.2, 232,7.203 )p @8 ATk fof thEHoRMEIAH26HPEC 12N30 (476.49):

*C-NMR (CDCls, TMS, 101 MHz): 182.8, 149.8, 139.0, 132.6,
131.6, 128.8, 127.8, 124.3, 123.6, 117.0, 109.2, 58.1, 54.2, 52.9,
48.9,37.5,31.0,26.9,22.2, 21.2, 8.5 ppm.

Analysis for the Formula C,5H3,CIN;0 (426.01):
Calculated: C 70.49, H 7.57, C1 8.32, N 9.86 %.
Found: C70.16,H 7.34, C18.16, N 9.61 %.

Example 74
3-Ethyl-3-{4-[4-(4-methoxyphenyl)-piperazin-1-yl]-butyl}-1,3-
dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-methoxyphenyl)-
piperazine.

M.p.: 109-110 °C (hexane—ethyl acetate).

IR (KBr): 3172, 1713 (C=0) cm™.



Calculated: C 65.54, H 7.40, Cl 14.88, N 8.82 %. Found: C 65.05, H 7.35,
Cl 14.45, N 8.65 %. WO 2005/109987 PCT/HU2005/000052 136
WEHFIH89FDB 3- {4- [4-(4-Chlorophenyl)-piperazin-I-yl]-butyl}-3 Rt HiyH12805/000052
dihydro-2H-indo |-2-one The title compound is prepared according to
process H by applying processing method 1 starting from
3-(4-chlorobutyl)- 3-ethyl-1,3-dihydro-2H-indol-2-one and
1-(4-chlorophenyl)- piperazine. M.p.: 145-146 C (hexane-ethyl acetate).
IR (KBr): 3163, 1712 (C=0) cm 1. 1H-NMR (CDC13, TMS, 400 MHz):
0.63 (3H, t,J =7.4 Hz), 098084(ﬂ|31 m), 1.18-1.06 (1H, m), 1.50-1.36
(2H, m), 1.96- 1.73 (4H, m), 2.24 (2H, t, J = 7.8 Hz), 2.49 (4H,t,J=5.0
Hz), 3.10(4H,t, J = 50Hz 680 2H, d, J=9.0 Hz), 6.88 (iH, dt, J =

0.7, 7.7 H3 985 (GR BMH9):0.6D @, Br/I= 107HzZ)4 Hz),

7.18 (2H) 9628 @HZ;)N ?@z(JJFbéi&ﬂ 4 10 "ﬂ)gz méLie3) ppm.
13C- NMRi(ﬂcl: C13, TMS, 101 MHz): 182,60/ 149.9141.3, 135 5°128.9,

127.6, 1242 3831)1b9731 3842109, 3. B8 254, 9 558 Hz), 2.51
(4HL t, J = 4.9 Hz), 3.04 (4H, t, J = 4.9 Hz), 3.76 (3, ), 6.91-

6.79 (SH, m), 7.05 (1H, dt, J = 0.9, 7.4 Hz), 7.12 (1H, dd, J =
0.6, 7.4 Hz), 7.20 (1H, dt, J = 1.4, 7.7 Hz), 8.23 (1H, s) ppm.

PC-NMR (CDCl;, T™S, 101 MHz): 182.2, 153.7, 145.7, 141.2,
132.6, 127.6, 123.1, 122.4, 118.1, 114.4, 109.4, 58.3, 55.5, 54.1,
53.2,50.5,37.6,31.1,27.0,22.3, 8.5 ppm.

Analysis for the Formula C,5H33N30, (407.56):
Calculated: C 73.68,H 8.16, N 10.31 %.
Found: C72.89,H8.27,N 10.14 %.

Example 75
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl}-butyl}-3 -isobutyl-1,3-
dihydro-2H-indol-2-one monohydro-chloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
isobutyl-1,3-dihydro-2H-indol-2-one and 1-(3-chlorophenyl)-
piperazine.

M.p.: 214-216 °C.



49.0, 37.5, 31.0, 26.9, 22.2, 8.5 ppm. WO 2005/109987
PCT/HU2005/000052 137 Analysis for the Formula C24H30C1N30
WQ200508Y98Calculated: C 69.97, H 7.34, C18.61, N 10.20 %. POIAdUZD05/000052
69.49, H 7.37, C1 8.63, N 10.06 %. Example 77
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-6-
fluoro-1,3-dihydro-2H-indol-2-one The title compound is prepared
according to process H by applying processing method 1 starting
from3-(4-chlorobutyl)- 3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and
1-(3-chloro- phenyl)-piperazine. M.p.1396-117 C (hexane-ethyl acetate).
JR (KBr): 3163, 1717 (C=0) cn 1. 'H-NMR (CDC13, TMS, 400 MHz): 0.62
(3H,t,J=7.4 Hz), 0.98-0.84 (1H, m), 1.16-1.04 (1H, m), 1.50-1.34 (2H,
m), 1.80- 1.72 (2H, m), 1.95-1.87 (2H, in), 2.24 (2H, t, J = 7.8 Hz), 2.48

(4H, t, J Rt ) %&3%&1—& &g](d)ré%quVg 6.67 (111, dd, J = 2.3, 8.8 Hz),

676670(Hm)678 1H, "0 Hz), 6.83 (1H,t.J=2.1
Hz), 7.03 (1H, dd, J = 5.4, 8.1 Hz), 7.13 (1H, t, J = 8.0 Hz) ppm.

"H-NMR (DMSO-ds, TMS, 400 MHz): 0.56 (3H, d, J = 6.7 Hz),
0.67 (3H, d, J = 6.7 Hz), 0.79-0.72 (1H, m), 1.03-0.91 (1H, m),
1.25-1.15 (1H, m), 1.80-1.55 (6H, m), 2.94 (4H, br s), 3.18 (2H,
t,J = 11.9 Hz), 3.44-3.35 (4H, m), 6.86 (1H, d, J = 7.9 Hz),
6.86 (1H, dd, J = 2.0, 7.8 Hz), 6.93 (1H, dd, J = 1.9, 8.4 Hz),
6.98 (1H, dt, /= 0.9, 7.5 Hz), 7.03 (1H, t, J = 2.1 Hz), 7.17 (1H,
dt, /= 1.2,7.7Hz), 722 (1H,d, J = 7.7 Hz), 725 (1K, t, J =
8.1 Hz), 10.4 (1H, s), 11.1 (1H, br s) ppm.

PC-NMR (DMSO-ds, TMS, 101 MHz): 181.2, 151.0, 142.4,
134.1, 132.4, 130.8, 127.7, 123.5, 121.6, 119.3, 115.4, 114.3,
109.4, 55.0, 52.1, 50.3, 45.7, 44.9, 38.9, 25.7, 25.1, 24.2, 23.2,
20.8 ppm.

Analysis for the Formula CogH3sCL N30 (476.49):
Calculated: C 65.54, H 7.40, C114.88, N 8.82 %.
Found: C 65.05, H 7.35, C114.45, N 8.65 %.



WO 2016/109987 PCT/H U 211115/1111111152 138 13C-NMR (CDC13,
TMS, 101 MHz): 8.5, 22.2, 26.8, 31.0, 37.5, 48.5, 52.9, 53.9, 58.1, 98.3
WQR00SA®887 Hz), 108.6 (d, J = 22.1 Hz), 113.7, 115.6, 119.1, AOBIBUAIF 650052
9.5 Hz),127.8 (d, J =3.1 Hz), 129.9, 134.8, 142.6 (d, J = 11.8 Hz), 152.2,
162.4 (d, J = 244.1 Hz) ppm. Analysis for the Formula C24H29C1FN30
(429.97): Calculated: C 67.04, H 6.80, C18.25, N 9.77 %. Found: C
66.97, H 6.86, Cl 8.18, N 9.74 %. Example 78
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-5-
methyl-1,3-dihydro-2H-indol-2-one TRé title compound is prepared
according to process H by applying processing method | starting from
3-(4-chlorobutyl)- 3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and
1-(3-chloro- phenyl)-piperazine. Expmplt27644 C (hexane-ethyl acetate).

JR (KBr): 31 =0).cm 1. 1H-NMR_(CRC13, TMS, 400 MHz):
0.63 (3H, 57‘{3[%@%‘%6%%% ép&ﬁf??ﬁ},']f?i%- ‘%Eﬂ}(iﬁfhﬁfjlﬁsz-l.so
(2H, m), 1.80 WO 2005/109998/IRCHH#R0054900052

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one  and 1-(4-chlorophenyl)-
piperazine.

M.p.: 145-146 °C (hexane-ethyl acetate).
IR (KBr): 3163, 1712 (C=0) cm’".

"H-NMR (CDCls, TMS, 400 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.98-0.84 (1H, m), 1.18-1.06 (1H, m), 1.50-1.36 (2H, m), 1.96-
173 (4H, m), 2.24 (2H, t, J = 7.8 Hz), 2.49 (4H, t, J = 5.0 Hz),
3.10 (4H, t,J = 5.0 Hz), 6.80 (2H, d,J = 9.0 sz, 6.88 (1H, dt, J
=0.7, 7.7 Hz), 7.05 (1H, dt, J = 1.0, 7.5 Hz), 7.12 (1H, dt, J =
0.7,7.4 Hz), 7.18 (2H, d, J = 9.2 Hz), 7.20 (1H, dt, J = 1.4, 7.6
Hz), 7.92 (1H, s) ppm.

“C-NMR (CDCls, TMS, 101 MHz): 182.6, 149.9, 141.3, 132.6,
128.9, 127.6, 124.4, 123.0, 122.3, 117.1, 109.5, 58.1, 54.2, 52.9,
49.0, 37.5,31.0, 26.9, 22.2, 8.5 ppm.



139 1.70 (2H, m), 1.96-1.86 (2H, m), 2.24 (211, t, J = 7.8 Hz), 2.34 (3H,
s), 2.48 (411, t, J = 5.0 Hz), 3.13 (4H, t, J = 5.0 Hz), 6.74 (111, dd, J =
WQ20819%9), 6.78 (111, dd, J = 2.5, 7.9 Hz, 6.78 (1H, d, J = POTAHZY2608/400052
(AH,t, J =2.1 Hz), 6.92 (1H, s), 6.99 (1H,d,J=7.8 Hz), 7.13 (111,t,J =
8.1 Hz), 8.26 (1H, s) ppm. 13C-NNMR (CDC13, TMS, 101 M-Hz): 182.3,
152.3, 138.8, 134.9, 132.6, 131.8, 129.9, 127.9, 123.8, 119.1, 115.6,
113.7,109.1, 58.1, 54.2,52.9, 48.5, 37.6, 31.1, 26.9, 22.3, 21.2, 8.6
ppm.. Analysis for the Formula C25H32C1N30 (426.01): Calculated:C
70.49, H 7.57, C18.32, N 9.86 %. Fésmd: C 70.3 7, H 7.56, Cl 8.26, N
9.79 %. Example 79
5,7-Dichloro-3-[4-[4-(3-chlorophenyl)-piperazin-I-yl]-butyl]-3- ethyl-1, 3
-dihydro/2tdlsisid dok 2herfoiihel 4ile, BNy d4$ Ippepared according to

process applying processing method 1 starting from
5,7-diché'?gcﬁg(tggcﬁ]&gﬁﬁjéfletﬁ%&?h%M&%H-indol-z-one and
1-(3- chipsarhenyibriperezive, W B.539%-1§8¢34etanol) WO
2005/109987 PCT/HU2005/000052 140

Example 77
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl} -3-ethyl-6-
fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from-3-(4-chlorobutyl)-
3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 1-(3-chloro-
phenyl)-piperazine.

M.p.: 116-117 °C (hexane—ethyl acetate).

IR (KBr): 3163, 1717 (C=0) em™.

'H-NMR (CDCls, TMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz),
0.98-0.84 (1H, m), 1.16-1.04 (1H, m), 1.50-1.34 (2H, m), 1.80-
1.72 (2H, m), 1.95-1.87 (2H, m), 2.24 (2H, t, J = 7.8 Hz), 2.48
(4H, t, J = 5.0 Hz), 3.13 (4H, t, J = 5.0 Hz), 6.67 (14, dd, J =
2.3, 8.8 Hz), 6.76-6.70 (2H, m), 6.78 (1H, ddd, 0.8, 1.9, 8.0 Hz),
6.83 (1H, t. J = 2.1 Hz), 7.03 (1H, dd, J = 5.4, 8.1 Hz), 7.13
(1H, t, J = 8.0 Hz) ppm.



IR (KBr): 3100, 1732 (C=0), 744 cm 1H-NMR (DMSO-d6, TMS, 400
MHz): 0.52 (3H, t, J = 7.3 Hz), 0.88-0.75 (1H, m), 0.98-0.90 (1H, m),

WQAA0SH@O8R11, m), 1.85- 1.70 (4H, m), 2.20-2.09 (2H, m), 2. 3T TAH]2003/600052
4.6 Hz), 3.09 (4H,t,J=4.6 Hz), 6.76 (1H, dd, J= 1.3, 7.8 Z), 6.85 (111,
dd, J = 1.8, 8.3 Hz), 6.89 (111, t, J = 2.0 Hz), 7-19 (1H, t, J = 8.1 Hz),
7.36 (IH, d, J = 2.0 Hz), 7.39 (1H, d, J = 1.9 Hz) ppm. 13C-NMR
(DMSO-d6, TMS, 101 MHz): 180.5, 152.4, 139.5, 136.0, 133.9, 130.4,
127.2,126.4, 122.4,118.0, 114.5, 114.1, 113.6,57.2,55.0, 52.5, 47.7,
36.7, 30.4, 26.2, 21.8, 8.5 ppm. Analgsis for the Formula C24H25C13N30
(480.87): Calculated: C 59.95; H 5.87, C122.12, N 8.74 %. Found: C
59.86, H 5.94, C121.43, N 8.58 %. Example 80

3-Ethyl-530aWR (D@L ydis- 2071-ifedasis; bayd)-beiglj31.0, 37.5,
1,3-dihydro-2H-indql:2-one . The fi m is prepared according to
process%ﬁb%lgazgplygi%‘?a’pgg&éégég??hg?ﬁo Iysrg?}m@gr@?rzg’ F= %q
3-(4-chldizyiyB-731athyl- 5 idés 318 F et i ydoas 2ERINH -2 @ng arll

2oy igersgne. WO RLGGSSOLECT D 160, -

211115/1111
244.1 Hz) ppm.

Analysis for the Formula Cy4H,9CIFN30 (429.97):
Calculated: C 67.04, H 6.80, C18.25,N 9.77 %.
Found: C66.97,H6.86, Cl18.18, N 9.74 %.

Example 78
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-5-
methyl-1,3-dihydro-2H- “indol-2-one

The title compound is prepared according to process H‘ by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and 1-(3-chloro-
phenyl)-piperazine.

M.p.: 142-144 °C (hexane—ethyl acetate).

IR (KBr): 3178, 1714 (C=0) ecm™.

'H-NMR (CDCls, TMS, 400 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.98-0.86 (1H, m), 1.16-1.04 (1H, m), 1.32-1.50 (2H, m), 1.80-



M.p.: 168-170 C (ethyl acetate-etanol). IR (KBr): 1717 (C=0) cm1.
1H-NMR (CDCI3, TMS, 400 MHz): 0.62 (3H, t), 0.92-0.60 (1H, m),

wQ 26s1®9LH, m), 1.50-1.37 (2H, in), 1.79-1.71 (2H, m), 1.9BCISBIERA00052
m), 2.23 (2H, t, J = 7.8 Hz), 2.45 (4H, t, J = 5.1 Hz), 3.48 (411,t,J=5.1
Hz), 6.59 (1H, m), 6.60 (1H, d, J = 7.8 Hz), 6.78 (1H, d, J = 7.9 Hz), 6.92
(1H, s), 6.98 (1H, dd, J = 0.9, 7.9 Hz), 7.45 (1H, dt, J = 2.0, 7.7 Hz),
8.18-8.16 (1H, m), 8.77 (1H, s) ppm. 13C-NMR (CDCI3, TMS, 101 MHz):
182.6, 159.5, 147.9, 138.9, 137.4, 132.6, 131.7, 127.9, 123.7, 113.1,
109.2, 107.0, 58.3, 54.2, 52.9, 45.1,137.6, 31.0, 26.9, 22.3, 21.2, 8.5 ppm.
Analysis for the Formula C24H32N40 (392.55): Calculated: C 73.43, H
8.22, N 14.27 %. Found: C 73.11, H 8.19, N 14.26 %. WO 2005/109987
PCT/HU2005(880052 L 242 1-8GaRBlerel 2.24 (2H, t, J = 7.8 Hz), 2.34

3-{4-[4-(53@; rophe d-Rinerazin-by)-aupylaeth-1.3: 12). 674

dihydro-2H-indol-2-one The title compound is prepared according to

process Hiby ddpdIyiry prédeBehd frelisl ddtdring fon? Hz, 6.78
3-(4-chlarabutyly-3-7.9 Hz), 6.84 (1H, t, J = 2.1 Hz), 6.92 (1H, s), 6.99
(1H,d,J = 7.8 Hz), 7.13 (1H, t,J = 8.1 Hz), 8.26 (1H, 5) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 182.3, 152.3, 138.8, 134.9,
132.6, 131.8, 129.9, 127.9, 123.8, 119.1, 115.6, 113.7, 109.1,
58.1,54.2, 52.9, 48.5, 37.6, 31.1, 26.9, 22.3, 21.2, 8.6 ppm.

Analysis for the Formula C,sH3,CIN;O (426.01):
Calculated:C 70.49, H 7.57, C1 8.32, N 9.86 %.
Found: C 70.37,H 7.56, C18.26,N 9.79 %.

Example 79
5,7-Dichloro-3-[4-[4-(3-chlorophenyl)-piperazin-1-y1]-butyl]-3-
ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 5,7-dichloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2A-indol-2-one  and  1-(3-
chloro-phenyl)-piperazine.

M.p.: 182-183 °C (etanol)



ethyl- 1,3 -dihydro-2H-indol-2-one and 1-(2-chlorophenyl)- piperazine.
M.p.: 145-148 C (hexane-ethyl acetate). IR (KBr): 3178, 1705 (C=0) cm

WQ 209K (CDC13, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 HzZRCU/B3-068)00052
(1H, m), 1.20-1.15 (1H, in), 1.52-1.34 (2H, m), 1.84- 1.74 (2H, m),
1,98-1.86 (2H, m), 2.27 (2H, t, J = 7.8 Hz), 2.55 (4H, br s), 3.03 (4H, br
s), 6.91 (1H, d"J =7.7 Hz), 6.94 (1H, dt,J=1.5, 7.6 Hz), 7.01 (1H, dd, J
=1.5,8.1 Hz),, 7.05 (1H, dt,J=1.0,7.5Hz), 7.12 (1H,dd,J=1.2,7.3
Hz), 7.23-7.17 (2H, m), 7.33 (1H, dd, J=1.5, 7.6 Hz) ppm. 13C-NMR
(CDC13, TMS, 101 MHz): 182.4, 14949, 141.3, 132.6, 130.6, 128.7,
127.6, 127.5, 123.5, 123.0, 122.3, 120.3, 109.5, 58.2, 54.2, 53.2, 51.1,
37.6, 31.0, 27.0, 22.3, 8.5 ppm. WO 2005/109987 PCT/HU2005/000052
143 AnalPsEBi i3 (b riidta(C20H38¢ eM30 (411.98): Calculated:C
69.97, H 7.34, C1 8.61, N 10.20 %. Found: C 69.88, H 7.36, Cl 8.90, N
9.89 %. Example 82

3-Ethyl-6HUSYER AQNS Gidim TME. 5108 i) 1 O/ RG] L1/3= 7.3 Ha),
dihydro-gHgngiok ¢180&n), 0.98-0.90 (1H, m), 1.40-1.20 (2H, m), 1.85-

1.70 (4H, m), 2.20-2.09 (2H, m), 2.37 (4H, t, J = 4.6 Hz), 3.09
(4H, t,J = 4.6 Hz), 6.76 (1H, dd, J = 1.3, 7.8 Z), 6.85 (1H, dd, J
= 1.8, 8.3 Hz), 6.89 (1H, t,/ = 2.0 Hz), 7-19 (1H, t, J = 8.1 Hz),
7.36 (1H, d, J = 2.0 Hz), 7.39 (1H, d, J = 1.9 Hz) ppm.
PC-NMR (DMSO-ds, TMS, 101 MHz): 180.5, 152.4, 139.5,
136.0, 133.9, 130.4, 127.2, 126.4, 122.4, 118.0, 114.5, 114.1,
113.6, 57.2, 55.0, 52.5, 47.7, 36.7, 30.4, 26 2, 21.8, 8.5 ppm.

Analysis for the Formula Cy4H,5CI3N30 (480.87):
Calculated: C 59.95, H 5.87, C122.12, N 8.74 %.
Found: C59.86,H 5.94, C121.43, N 8.58 %.

Example 80
3-Ethyl-5-methyl-3-[4-(4-pyridin-2-yl-piperazin-1-yl)-butyl]-
1,3-dihydro-2H-indol-2-one |

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-5-methyl-1,3-dihydro-2H-indol-2-one and 2-(pyridin-1-

yl)-piperazine.



The title compound is prepared according to process H by applying
processing method | starting from 3-(4-chlorobutyl)-3-

W@ 2t9bBefIoRYr0-1,3-dihydro-2H-indol-2-one and 2-(pyridin-I-yl)-RIF&i&2ir9s/000052
M.p.: 137-139 C (hexane-ethyl acetate). IR (KBr): 3150, 1712 (C=0),
1141 cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 0.63 (3H, t, J = 7.3 Hz),
0.96-0.85 (111, m), 1.16-1.14(1H, m), 1.52-1.34 (1H, m), 1.82- 1.72 (2H,
m), 1.98-1.86 (2H, in), 2.25 (2H, t, J = 7.8 Hz), 2.47 (411,t,J =5.0 Hz),
3.50 (4H, t, J = 5.0 Hz), 6.65-6.61 (2H, m), 6.66 (1H, dd, J = 2.2, 8.8 Hz),
6.75 (1H, dt, J = 2.2, 8.9 Hz), 7.05 (1Aldd, J = 5.4, 8.1 Hz), 7.47 (1H, dt, J
=1.9, 7.8 Hz), 8.20-8.18 (1H, m), 8.79 (1H, br s) ppm. WO 2005/109987
PCT/HU2005/000052 144 13C-NMR (CDC13, TMS, 101 MHz): 8.5, 22.2,
26.9, 31.80.37 By845/0 *6X &h§Ra8ets®-ZtakhD.(d, J = 27.1 Hz), 107.0,
108.6 (d, J = 22.5Hz), 113.2, 123.9 (d, J = 9.6 Hz), 127.8 (d, J = 2.7 Hz),
137.4,142.5 (d, J =11.4 Hz), 147.9, 159.5, 162.4 (d, J = 244.1 Hz), 182.8
ppm. An&R/&keEr 7 F6EmOlc@23H29FN40 (396.51): Calculated: C
69.67, H 7.37, N 14.13 %.

'H-NMR (CDCls, TMS, 400 MHz): 0.62 (3H, t), 0.92-0.60 (1H,
m), 1.26-1.09 (1H, m), 1.50-1.37 (2H, m), 1.79-1.71 (2H, m),
1.95-1.85 (2H, m), 2.23 (2H, t, J = 7.8 Hz), 2.45 (4H, t, J = 5.1
Hz), 3.48 (4H, t, J = 5.1 Hz), 6.59 (1H, m), 6.60 (1H, d, J = 7.8
Hz), 6.78 (1H, d, J = 7.9 Hz), 6.92 (1H, s), 6.98 (1H, dd, J =
0.9, 7.9 Hz), 7.45 (1H, dt, J = 2.0, 7.7 Hz), 8.18-8.16 (1H, m),
8.77 (1H, s) ppm.

C-NMR (CDCls, TMS, 101 MHz): 182.6, 159.5, 147.9, 138.9,
137.4, 132.6, 131.7, 127.9, 123.7, 113.1, 109.2, 107.0, 58.3,
54.2,52.9,45.1, 37.6,31.0, 26.9, 22.3, 21.2, 8.5 ppm.

Analysis for the Formula Cy4H3,N,O (392.55):
Calculated: C 73.43,H8.22, N 14.27 %.
Found: C73.11,H8.19,N 14.26 %.



Found: C 69.04, H 7.40, N 13.93 %. Example 83
3-{4-[4-(2,3-Dihydrobenzo[1,4]dioxin-5-yl)-piperazin-1-yl]-

W aeyi18%8#iyl-6-fluoro-1,3-dihydro-2H-indol-2-one The title coPGIodE2D{ES/000052
prepared according to process H by applying processing method 1
starting from 3-(4-chlorobutyl)- 3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one
and 4-(2,3- dihydro-b enzo [ 1,4] dioxin-5-yl)-pip erazine. M.p.: 146-147 C
(hexane-ethyl acetate). IR (KBr): 1714 (C=0), 1000 cm 1. 'H-NMR
(CDC13, TMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz), 10.95-0.84 (1H, m),
1.16-1.04 (1H, m), 1.50-1.32 (2H, in)l4200 WO 2005/109987
PCT/HU2005/000052 145 1.70 (4H, m), 2.26 (2H, t, J = 7.8 Hz), 2.56 (44,
br s), 3.00 (4H, brs), 4.31-4.21 (4H, m), 6.51 (IH, dd, J = 1.5, 8.0 Hz),
6.58 (1H, dd, J = 1.4, 8.2 Hz), clesfapledd, J = 2.3, 8.8 Hz), 6.78- 6.70

(2H, m), 7 =53 82 Hz). 8,89 (1H..5) ppm. 73C-NMR
(CDC13, f@?@@'&ﬂ?ﬁ’%@?ﬁf&p ?i{“éii%ﬁ%g%ﬁ‘é?%4.o,
58.5, 64.2, 64.5, 98.4 (d, . RYdd-ZN-HIBIR(ehe) = 22.2Hz), 110.9,

112.1, 120.8, 124.1 (d, J = 9.5 Hz), 128.1 (d, J = 2.7 Hz), 136.6, 141.9,

142.8 (d, J = 11.8 Hz),
The title compound is prepared according to process H by

applying processing method 1 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one  and  1-(2-chlorophenyl)-
piperazine.

M.p.: 145-148 °C (hexane—ethyl acetate).
IR (KBr): 3178, 1705 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 Hz),
0.93-0.86 (1H, m), 1.20-1.15 (1H, m), 1.52-1.34 (2H, m), 1.84-
1.74 (2H, m), 1.98-1.86 (2H, m), 2.27 (2H, t, J = 7.8 Hz), 2.55
(4H, br s), 3.03 (4H, brs), 6.91 (1H, d,, J = 7.7 Hz), 6.94 (1H,
dt, J = 1.5, 7.6 Hz), 7.01 (1H, dd, J = 1.5, 8.1 Hz), , 7.05 (1H,
dt, J = 1.0, 7.5 Hz), 7.12 (1H, dd, J = 1.2, 7.3 Hz), 7.23-7.17
(2H, m), 7.33 (1H, dd, J = 1.5, 7.6 Hz) ppm.

BC.NMR (CDCls, TMS, 101 MHz): 182.4, 149.3, 141.3, 132.6,
130.6, 128.7, 127.6, 127.5, 123.5, 123.0, 122.3, 120.3, 109.5,
58.2,54.2,53.2, 51.1, 37.6, 31.0, 27.0, 22.3, 8.5 ppm.



144.2,162.5 (d, J = 244.1 Hz), 183.0 ppm. Analysis for the Formula
C26H32FN303 (453.56): Calculated: C 68.85, H 7.11, N 9.26 %. Found:
W@268v1699877.07, N 9.30 %. Example 84 PCT/HU2005/000052
3-Ethyl-5-fluoro-3-[4-(4-pyridin-2-yl-piperazin-1-yl)-butyl]-1,3-
dihydro-2H-indol-2-one The title compound is prepared according to
process H by applying processing method 1 starting from
3-(4-chlorobutyl)- 3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and
2-(pyridin-1- yl)-piperazine. M.p.: 144-147 C (hexane-ethyl acetate). WO
2005/109987 PCT/HU2005/000052 146 IR (KBr): 1710, 1592, 1486 cm-1.
1H-NMR (CDC13, TMS, 400 MHz): 8.73 (1H, br s), 8.17 (111, m), 7.45
(1H, m), 6.87 (3H, m), 6.61 (1H, m), 6.60 (1H, m), 3.49 (4H, t, J =5.1 Hz),
2.46 (413,’%?5/8_155? r the Forswilet oy CINGG (4319893 (2H, m),-1.76 (211,

m), 1.43 (Blbulted:G 84 b, 139,94 £141, ®h QRrof3H, t. J = 7.4 HZ)
ppm. 13C-NMR (CDC13, TMS, 101 MHz): 182.3, 159.5, 159.2 (d, J =

240.3 HAjouad. 6, 6383, HIF735,(61 §-201. NI9AD9 1%4.5 (d, J=7.6

Example 82
3-Ethyl-6-fluoro-[4-(4-pyridin-2-yl-piperazin-1-yl)-butyl]-1,3-
dihydro-2H-indol-2-one

The title compound is prepared according to process H by

applying processing method 1 starting from 3-(4-chlorobutyl)-3-

ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 2-(pyridin-1-yl)-
_piperazine.

M.p.: 137-139 °C (hexane—cthyl acetate).
IR (KBr): 3150, 1712 (C=0), 1141 cm™".

'H-NMR (CDCls, TMS, 400 MHz): 0.63 3H, t, J = 7.3 Hz),
0.96-0.85 (1H, m), 1.16-1.14(1H, m), 1.52-1.34 (1H, m), 1.82-
1.72 (2H, m), 1.98-1.86 (2H, m), 2.25 (2H, t, J = 7.8 Hz), 2.47
(4H, t, J = 5.0 Hz), 3.50 (4H, t, J = 5.0 Hz), 6.65-6.61 (2H, m),
6.66 (1H, dd, J = 2.2, 8.8 Hz), 6.75 (1H, dt, J = 2.2, 8.9 Hz),
7.05 (1H,dd, J = 5.4, 8.1 Hz), 7.47 (1H, dt, J = 1.9, 7.8 Hz),
8.20-8.18 (1H, m), 8.79 (1H, br s) ppm.



Hz), 114.0 (d, J = 23.3 Hz), 113.2, 110.9 (d, J = 24.0 Hz), 110.0 (d, J =
8.0 Hz), 107.0, 58.2, 54.9 (d, J = 1.9 Hz), 53.0, 45.1, 37.5, 31.0, 26.8,
WQ@2025/80398pm. Analysis for the Formula C23H29FN40 (396.58¢T/HU2005/000052
Calculated: C 69.67, H 7.37, N 14.13 %. Found: C 69.15, H 7.30, N 14.09
%. WO 2005/109987 PCT/HU2005/000052 147 Example 85 3-
{4-[4-(3-Chlorophenyl)-piperazin-I-yl]-butyl} -3-ethyl-5-
fluoro-1,3-dihydro-2H-indol-2-one mono-hydrochloride The title
compound is prepared according to process H by applying processing
method 2 starting from 3-(4-chloroblfy)-3-
ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and 1-(3-chloro-
phenyl)-piperazine. M.p.: 121-124 C. IR (KBr): 1711 (C=0), 1178 cm 1.
1H-NMR (BNMR -G TinSTME0 1HMHRS 8.(313212.126.9,3H8) 30.82-0.76

(H, )3, 0050 525611 7o L83k 1164, ), 2.6, (b o FL7 (2H.
21 1

brs), 3.41 (2H, br's), 3.80°(2H, br ), 6.87- 6.8 i,’m), 6.94°(1H, dd, J
= 2.1, 82 HER6 B AHI A0 & L6 ,9805H42) 12708 (dH/ t72=72HrMz), 7.18

(H,dd, 15727183 (4, 7 = 11.4 Hz), 147.9, 159.5, 162.4 (d, J = 244.1
Hz), 182.8 ppm.

Analysis for the Formula Cy3H,0FN4O (396.51):
Calculated: C69.67,H7.37,N 14.13 %.
Found: C 69.04,H 7.40, N 13.93 %.

Example 83
3-{4-[4~(2,3-Dihydrobenzo[1,4]dioxin-5-yl)-piperazin-1-yl]-
butyl}-3-ethyl-6-fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-6-fluoro-1,3-dihydro-2 H-indol-2-one and 4-(2,3-
dihydro-benzo[1,4]dioxin-5-yl)-piperazine.

M.p.: 146-147 °C (hexane—cthyl acetate).

IR (KBr): 1714 (C=0), 1000 cm™’.

'H-NMR (CDCL;, TMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz),
10.95-0.84 (1H, m), 1.16-1.04 (1H, m), 1.50-1.32 (2H, m), 2.00-



Hz), 7.24 (1H, t, J= 8.1 Hz) 10.5 (1H, s), 11.0 (1H, br s) ppm. 13C-NMR
(DMSO-d6, TMS, 101 MHz): 8.5, 21.4, 23.2, 30.2, 36.5, 44.9, 50.4, 53.9,
W®G2005/58987110.0 (d, J = 8.0 Hz), 111.2 (d, J = 24.0 Hz), 114 BCIIHY2605/000052
23.3 Hz), 114.3, 115.4, 119.3, 130.8, 134.1, 134.2 (d, J= 8.0 Hz), 138.8
(d, J=1.5 Hz), 151.0, 158.3 (d, J = 236.5 Hz), 180.6 ppm. WO
2016/109987 PCT/H U 211115/1111111152 148 Analysis for the Formula
C24H30C12FN30 (466.43): Calculated:C 61.80, H 6.48, Cl 15.20, N 9.01
%. Found: C 60.57, H 6.50, Cl 14.70Q, N 8.77 %. Example 86 3-
{4-[4-(4-Chlorophenyl)-piperazin-1- yﬂzﬁutyl} -3-ethyl-6-
fluoro-1,3-dihydro-2H-indol-2-one The title compound is prepared
accordl to processgl;lé:g plylng rocessing method 1 startlnégl—{rom

3-(4- chl mh v, T, 3-8 8- 2 b 2o AN

1-(4- chlqspsphe@yl)r@pqml .0 A4b-4d7 Lhexaperethy| geslate).
IR (KBr): 3284, 1716 (C &Z 88 cm-'. TH-NMR (CDC13, TMS, 400
MHz): 0.63%z14; ¢/ :r-1 oS 51z 66D @HL(df iy Mzif 61 78n),

1.48-1.33 (@Ht2m0)mh, 8003 (1H, dd, J = 5.3, 8.2 Hz), 8.89 (1H, s) ppm.

BC-NMR (CDCl;, TMS, 101 MHz): 8.7, 22.5, 27.1, 31.3, 37.8,
50.9, 53.4, 54.0, 58.5, 64.2, 64.5, 98.4 (d, J = 27.5 Hz), 108.8
(d, J = 22.2Hz), 110.9, 112.1, 120.8, 124.1 (d, J = 9.5 Hz),
128.1 (d, J = 2.7 Hz), 136.6, 141.9, 142.8 (d, J = 11.8 Hz),
144.2,162.5 (d, J = 244.1 Hz), 183.0 ppm.

Analysis for the Formula CysH3,FN30; (453.56):
Calculated: C 68.85, H 7?”’ N 9.26 %.
Found: C 68.76, H7.07, N 9.30 %.

Example 84
3-Ethyl-5-fluoro-3-[4-(4-pyridin-2-yl-piperazin-1-yl)-butyl]-1,3-
dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing meﬂ;od 1 starting from 3-(4-chlorobutyl)-
3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and 2-(pyridin-1-
yl)-piperazine.

M.p.: 144-147 °C (hexane—ethyl acetate).



1.71 (21H., m), 1.95-1.81 (2H, m), 2.25 (2H, t, J = 7.8 Hz), 2.50 (4H,t,J =
5.0 Hz), 3.11 (4H,t, J =5.0 Hz), 6.64 (1H, dd, J = 2.4, 8.7 Hz), 6.75 (1H,
wa@laensnesma, 8.2, 9.7 Hz), 6.81 (2H, d, J = 9.0 Hz), 7.04 (1H,RX/BE2803/000052
8.2 Hz), 7.18 (2H, d, J = 8.9 Hz), 8.28 (1H, s) ppm. WO 2016/109987
PCT/H U 211115/1111111152 149 13C-NMR (CDC13, TMS, 101 MHz):
8.5, 22.2, 26.9, 31.1, 37.6, 49.0,53.0, 53.8, 58.1, 98.2 (d, J = 27.1 Hz),
108.7 (d, J =22.1 Hz), 117.1, 123.9 (d, J =9.9 Hz), 124.4, 127.8 (d, J =
2.7 Hz), 128.9, 142.4 (d, J = 11.4 Hz), 149.9, 162.4 (d, J = 244.2 Hz),
182.6 ppm. Analysis for the Formulalé®4H29C1FN30 (429.97):
Calculated: C 67.04, H 6.80, Cl 8.25, N 9.77 %. Found: C 66.81, H 6.79,
Cl1 8.10, N 9.70 %. Example 87
5,7-Dichloro-3-(4-[4-(4-chlorophenyl)-piperazin-1-yl]-butyl}-3-

ethyl-1, OL he1t|tle compound is prepared
accord|r31jg:;Ig t essﬂ %b%agg ylng processing method 2 starting from

5,7-dichloro- 3 (4 chlorobutyl)-3 -ethyl- 1,3 -dihydro-2H-indol-2-one and

1-(4- chlgrrRRMYOINAS 3RRE 400 MHZ): 8.73 (1H, br 5), 8.17 (1H,
m), 7.45 (1H, m), 6.87 (3H, m), 6.61 (1H, m), 6.60 (1H, m),
3.49 (4H, t, J = 5.1 Hz), 2.46 (4H, t, J = 5.1 Hz), 2.24 (2H, t, J
= 7.6 Hz), 1.93 (2H, m),-1.76 (2H, m), 1.43 (2H, m), 1.12 (1H,
m), 0.91 (1H, m), 0.64 (3H, t, J = 7.4 Hz) ppm.
PC-NMR (CDCl;, TMS, 101 MHz): 182.3, 159.5, 159.2 (d, J =
240.3 Hz), 147.9, 137.4,137.2 (4, J = 1.9 Hz), 134.5 (d, J = 7.6
Hz), 114.0 (d, J = 23.3 Hz), 113.2, 110.9 (d, J = 24.0 Hz), 110.0
(d, J = 8.0 Hz), 107.0, 58.2, 54.9 (d, J = 1.9 Hz), 53.0, 45.1,
37.5,31.0, 26.8, 22.2, 8.5 ppm.

Analysis for the Formula Cy3sHaoFN,0 (396.51):
Calculated: C69.67,H7.37, N 14.13 %.
Found: C 69.15,H 7.30, N 14.09 %.



M.p.: 152-154 C (heptanc-ethyl acetate). IR (KBr): 3137, 1719 (C=0),
826 cm-'. 1H-NMR (CDCI3, TMS, 400 MHz): 0.65 (3H, t, J = 7.4 Hz),
WQ2850®887LH, m), 1.16-1.04 (1H, m), 1.50-1.36 (2H, m), 1.8CPWIZIU2005/000052
2005/109987 PCT/HU2005/000052 150 1.70 (2H, m), 1.98-1.88 (2H, 1n),
2.27 (2H,1,J = 7.8 Hz), 2.51 (4H,t, J = 5.0 Hz), 3.12 (4H, t, J = 5.0 Hz),
6.81 (2H, d, J=9.1 Hz), 7.01 (1H, d, J = 1.8 Hz), 7.18 (2H, d, J = 9.1 Hz),
7.23 (1H, d, J= 1.8 Hz), 8.15 (1H, s) ppm. 13C-NMR (CDC13, TMS, 101
MHz): 180.3, 149.9, 137.7, 135.3, 128.9, 128.2, 127.5, 124.4, 122.0,
117.1, 115.7, 57.9, 55.8, 53.0, 49.1147%.5, 31.1, 26.7, 22.2, 8.5 ppm.
Analysis for the Formula C24H28C13N30 (480.87): Calculated: C 59.95,
H 5.87, Cl 22.12, N 8.74 %. Found: C 59.80, H 5.86, C121.83, N 8.72 %.
Example 88 7-Chloro-3- {4-[4-(3EaaBylsH¥nyl)-piperazin-1-yl]-butyl} -3-

ethy"5'ﬂU@Q&a&-ﬁﬁ&%@ﬁﬁéﬂ?ﬁ%%@&%ﬂ?E}ﬂg‘%ﬁgg@h?—@&%ﬁbe title

compound is prepared accordingto process lying processing
method 2 stéitionyftgviihyiieii3ifdel-2-one mono-hydrochloride

chlorobutyl)-3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and
The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one  and  1-(3-chloro-
phenyl)-piperazine.
M.p.: 121-124 °C.

IR (KBr): 1711 (C=0), 1178 cm™..

'H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J = 7.3 Hz),
0.82-0.76 (1H, m), 1.00-0.92 (1H, m), 1.83-1.61 (6H, m), 2.96
(4H, brs), 3.17 (2H, br s), 3.41 (2H, br s), 3.80 (2H, br s), 6.87-
6.83 (2H, m), 6.94 (1H, dd, J = 2.1, 8.3 Hz), 6.99 (1H, dd, J =
2.6, 8.5 Hz), 7.03 (1H, t, J = 2.0 Hz), 7.18 (&, dd, J = 2.7, 8.5
Hz), 7.24 (1H, t, J = 8.1 Hz) 10.5 (1H, s), 11.0 (1H, br s) ppm.

BC.NMR (DMSO-ds, TMS, 101 MHz): 8.5, 21.4, 23.2, 30.2,
36.5, 44.9, 50.4, 53.9, 54.0, 55.1, 110.0 (d, J = 8.0 Hz), 111.2
(d, J = 24.0 Hz), 114.0 (d, J = 23.3 Hz), 114.3, 115.4, 119.3,
130.8, 134.1, 134.2 (d, /= 8.0 Hz), 138.8 (d, J = 1.5 Hz), 151.0,
158.3 (d, J =236.5 Hz), 180.6 ppm.



1-(3-chlorophenyl)-piperazine. M.p.: 205-207 T. IR (KBr): 3127, 3088,
1713 (C=0), 779 cm 1. WO 2005/109987 PCT/HU2005/000052 151
WQARMNMPBRIDMSO-d6, TMS, 400 MHz): 0.53 (3H, t, J = 7.3 HzPCD/BB2003800052
(111, m), 0.99-0.93 (111, m), 1.88-1.64 (6H, m), 2.98 (4H, br s), 3.21 (2H,
t,J =11.5 Hz), 3.43 (2H, br s), 3.84 (2H, d, J =11.7 Hz), 6.86 (111, dd, J
=1.5,7.8 Hz), 6.94 (1H,dd, J = 2.0, 8.1 Hz), 7.03 (1H, t, J = 2.0 Hz), 10.9
(111, s), 11.3 (1H, br s) ppm. 13C-NMR (DMSO-d6, TMS, 101 MHz): 8.5,
21.4,23.2, 30.3, 36.5, 44.9,50.3, 55.0, 110.5 (d, J = 24.4 Hz), 113.5(d, J
=11.1 Hz), 114.3,114.7 (d, J = 26.744z), 115.4, 119.3, 130.8, 134.1,
135.4 (d, J = 8.4 Hz), 136.8 (d, J = 2.3 Hz), 151.0, 158.0 (d, J = 240.7
Hz), 180.5 ppm. Analysis for the Formula C24H29C13FN30 (500.88):
CalculatAdalySiE .66, tht F&enlh £3,P3,CLBNWE66:68)1d: C 56.80, H 5.77,

C1 20531 6,33 0 WO ARORPTE HrpPgg 000052 152

Example
Found: C 60.57, H 6.50, Cl 14.70, N 8.77 %.

Example 86
3-{4-[4-(4-Chlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-6-
fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 1-(4-chloro-
phenyl)-piperazine.

M.p.: 145-147 °C (hexane—ethyl acetate).

IR (KBr): 3284 , 1716 (C=0), 1088 cm™.

'H-NMR (CDCls;, TMS, 400 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.96-0.84 (1H, m), 1.12-1.04 (1H, m), 1.48-1.35 (2H, m), 1.80-
1.71 (2H, m), 1.95-1.81 (2H, m), 2.25 (2H, t, J = 7.8 Hz), 2.50
(4H, t, J = 5.0 Hz), 3.11 (4H, t, J = 5.0 Hz), 6.64 (1H, dd, J =
2.4, 8.7 Hz), 6.75 (1H, ddd, J = 2.4, 8.2, 9.7 Hz), 6.81 (2H, d, J
=9.0 Hz), 7.04 (1H, dd, J = 5.3, 8.2 Hz), 7.18 (2H, d, J = 8.9
Hz), 8.28 (1H, s) ppm.



5-Chloro-3-{4-[4-(3-chlorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one monohydrochloride The title
W@empadaNd7s prepared according to process H by applying pP6GZBS$iz1gs/000052
method 2 starting from 5-chloro-3-(4-
chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and
1-(3-chlorophenyl)-piperazine. M.p.: 237-239 C. IR (KBr): 3133, 2446,
1710 (C=0), 1150, 946 cm -1 1H-NMR (DMSO-d6, TMS, 400 MHz): 0.51
(3H,t,J=7.3 Hz), 0.96-0.78 (2H, m), 1.87-1.63 (6H, m), 2.98 (4H, s),
3.20 (2H, t, J=11.8 Hz), 3.48-3.42 12, m), 3.83 (2H, d, J = 12.5 Hz),
6.86 (1H,dd,J=1.4, 7.8 Hz), 6.90 (111, d, J = 9.4 Hz), 6.94 (1H, dd,
J=2.0,8.2Hz),7.03(1H,t,J=2.0Hz),7.25(1H,t,J=8.2 Hz), 7.52 (1H,d,J=7.4
Hz), 10.?@61‘948)(@@.@5,(15&%&@) M) 186 -RAMVR IO SO W6, 718vS, 101

oy 1117 012 185 e e LT, B @1

130.8, 132).1117%38,023,29(d, 115K H{4)512%.4,5629.8d d) £ 2 238H4),),
180.6 pgs WO, 2995(3 072811 G/ Y309500PRIE. $23244.2 1),

182.6 ppm.

Analysis for the Formula Cy4H,9CIFN30 (429.97):
Calculated: C 67.04, H 6.80, C1 8.25, N 9.77 %.
Found: C 66.81, H6.79, C18.10, N 9.70 %.

Example 87
5,7-Dichloro-3-{4-[4-(4-chlorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 2 starting from 5,7-dichloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one  and  1-(4-
chloro-phenyl)-piperazine.

M.p.: 152-154 °C (heptane—ethyl acetate).
IR (KBr): 3137, 1719 (C=0), 826 cm™.

'H-NMR (CDCls, TMS, 400 MHz): 0.65 (3H, t, J = 7.4 Hz),
0.98-0.86 (1, m), 1.16-1.04 (1H, m), 1.50-1.36 (2H, m), 1.80-



Analysis for the Formula C24H29C13FN30 (500.88): Calculated:C 57.55,
H 5.84, C121.23, N 8.39 %. Found: C 57.08, H 5.71, C120.76, N 8.27 %.
WEHFIHN898D 3-{4-[4-(4-Chlorophenyl)-piperazin-1-yi]-butyl}-3R§tHAHE005/000052
fluoro-1,3-dihydro-2H-indol-2-one The title compound is prepared
according to process H by applying processing method 1 starting from
3-(4-chlorobutyl)-3- ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and
1-(4-chloro- phenyl)-piperazine. M.p.: 148-150 C (hexane-ethyl acetate).
IR (KBr): 3278, 1716 (C=0), 1178, 823 cm-'. 'H-NMR (CDC13, TMS, 400
MHz): 0.64 (3H, t, J = 7.4 Hz), 0.9745%6 (111, m), 1.16-1.07 (1H, m),
1.49-1.35 (2H, m), 1.81- 1.70 (2H, m), 1.98-1.88 (2H, m), 2.25 (2H, t, J =
7.5Hz),2.50 (4H,t,J=5.0Hz), 3.11 (4H,t,J =5.0 Hzg, 6.80 (2H, d, J =
9.1 Hz)167104 85834981 §818 e m) a2 2Z @H.HzY, 8.68 HH; £)5hpm.

WO 201 987 1311 N DCI3,
TMS, 10 i|\1/Ei)|?i’z‘§ 8%@%%%%%%?{ 1%37%3?%?;%%,%%@%? 1.9

Hz), 58.H2)13-01d1 5= § BAS H2), 7.18 (2H, d, J = 9.1 Hz), 723
(1H, d, J = 1.8 Hz), 8.15 (1H, s) ppm.

BC-NMR (CDCls, TMS, 101 MHz): 180.3, 149.9, 137.7, 135.3,
128.9, 128.2, 127.5, 124.4, 122.0, 117.1, 115.7, 57.9, 55.8, 53.0,
49.1,37.5,31.1,26.7,22.2, 8.5 ppm.

Analysis for the Formula CpHasClNO (480.87):
Calculated: C 59.95, H 5.87, C122.12, N 8.74 %.
Found: C 59.80, H 5.86, C121.83, N 8.72 %.

Example 88
7-Chloro-3-{4-[4-(3-chlorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-5-fluoro-1,3-dihydro-2 H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 starting from 7-chloro-3-(4-
chlorobutyl)-3-ethyl-S-fluoro-1,3-dihydro-2H-indol-2-one  and
1-(3-chlorophenyl)-piperazine.

M.p.: 205-207 °C.

IR (KBr): 3127, 3088, 1713 (C=0), 779 cm™".



111.0(d, J =24.4 Hz), 114.0 (d, J = 23.7 Hz), 117.1, 124.4, 128.9, 134.4
(d, J=8.0Hz), 137.1 (d, J = 1.9 Hz), 149.9, 159.2 (d, J = 240.3 Hz),

wQA BN 197 Analysis for the Formula C24H29CIFN30 (429.9PCT/HU2005/000052
Calculated: C 67.04, H 6.80, C18.25, N 9.77 %. Found: C 66.35, H 6.78,
C18.11, N 9.69 %. Example 91 3-Ethyl-3-
{4-[4-(3-methoxyphenyl)-piperazin-1-yl]-butyl}-1,3- dihydro-2H-indol-2-one
The title compound is prepared according to process H by applying
processing method 1 starting from 3-(4-chlorobutyl)-3- ethyl- 1,3
-dihydro-2H-indol-2-one and 1-(3-métHoxyphenyl)- piperazine. M.p.:
123-125 C (hexane-ethyl acetate). IR (KBr): 3363, 1705 (C=0) cm 1.
1H-NMR (CDC13, TMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz), 0.92-0.88
(1H, m), 1.22-1.10 (1H, m), 1.45-1.37 (2H, m), 2.23 WO 2005/109987

203 (ar IS SOy AN A (B ED SRl
6.43 (1H)-83-9 72 @ Hz)6 80U, Im)).6.88-3,@. ZGHE) 6,908 H, d,
(4H, brs), 3.21 (2H, t,J = 11.5 Hz), 3.43 (2H, br s), 3.84 (2H, d,
J =117 Hz), 6.86 (1H, dd, J = 1.5, 7.8 Hz), 6.94 (1H, dd, J =
2.0, 8.1 Hz), 7.03 (1H, t, J = 2.0 Hz), 10.9 (1H, s), 11.3 (1H, br
s) ppm.

BCNMR (DMSO-ds, TMS, 101 MHZ): 8.5, 21.4, 23.2, 30.3,
36.5, 44.9, 50.3, 55.0, 110.5 (d, J = 24.4 Hz), 113.5 (d, J = 11.1
Hz), 114.3, 114.7 (d, J = 26.7 Hz), 115.4, 119.3, 130.8, 134.1,
135.4 (d, J = 8.4 Hz), 136.8 (d, J = 2.3 Hz), 151.0, 158.0 (d, J =
240.7 Hz), 180.5 ppm.

Analysis for the Formula Ca4HaeCI3FN;O (500.88):
Calculated:C 57.55, H 5.84, C121.23, N 8.39 %.
Found: C 56.80, H 5.77, C120.93, N 8.33 %.



J=7.6 Hz), 7.03(1H, dt, J = 1.0, 7.5 Hz), 7.10 (1H, dd, J = 0.8, 7.4 H2),
7.14 (1H, t,J =8.1 hH), 7.18 (1H, dt, J = 1.3, 7.6 Hz), 9.39 (1H, s) ppm.
WQOSNMRBTCDC13, TMS, 101 MHz): 182.9, 160.4, 152.6, 14PGI/HB2/E/000052
129.6, 127.5, 122.9, 122.2, 109.5, 108.7, 104.2, 102.3, 58.1, 55.0, 54.1,
52.9, 48.8, 37.4, 30.9, 26.8, 22.2, 8.5 ppm. Analysis for the Formula
C25H33N302 (407.56): Calculated: C 73.68, H S. 16, N 10.31 %. Found:
C 73.50, H 8.19, N 10.11 %. Example 92 3-
{5-[4-(3-Chlorophenyl)-piperazin- | -yl]-p entyl} -3-ethyl-1,3-
dihydro-2H-indol-2-one monooxalatel ¥he title compound is prepared
according ,to process H by applying processing method 3 starting from
3-(5-bromopentyl)- 3-ethyl-1,3-dihydro-2H-indol-2-one and
1-(3-chlorophenyl)- piperazine. NEpandplé-899 C. WO 2005/109987
PCT/HU2005/000052 156 1R (KBr); 3187, 1705 (C:O} 754 cm 1.

'H-NMR (DM2eeits3Tired-ghetnrenheed pasrazn-L -y - byl 090-0.76
- (IH, m), L@ & R6k511 Maib AR DKL if0]-7-6:-8 Fhohydrochloride

The title compound is prepared according to process H- by
applying processing method 2 starting from 5-chloro-3-(4-
chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one  and
1-(3-chlorophenyl)-piperazine.

M.p.: 237-239 °C.

IR (KBr): 3133, 2446, 1710 (C=0), 1150, 946 cm™!

"H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J = 7.3 Hz),
0.96-0.78 (2H, m), 1.87-1.63 (6H, m), 2.98 (4H, s), 3.20 (2H, t,
J =11.8 Hz), 3.48-3.42 (2H, m), 3.83 (2H, d, J = 12.5 Hz), 6.86
(1H, dd, J = 1.4, 7.8 Hz), 6.90 (1H, d, J = 9.4 Hz), 6.94 (1H, dd,
J =20, 82 Hz), 7.03 (1H, t, J = 2.0 Hz), 7.25 (1H, t, J = 8.2
Hz), 7.52 (1H, d, J = 7.4 Hz), 10.79 (1H, s), 11.15 (1H, br s)
ppm.

BC-NMR (DMSO-ds, TMS, 101 MHz): 8.5, 21.4, 23.2, 30.2,
36.4, 44.9, 50.3, 53.4, 55.0, 99.0 (d, J = 26.3 Hz), 111.7 (d, J =
18.3 Hz), 114.3, 115.4, 119.3, 125.1, 129.4 (d, 3.4 Hz), 130.8,
134.1, 143.0 (d, J = 11.5 Hz), 151.0, 156.9 (d, J = 243.8 Hz),
180.6 ppm.



1.50 (2H, q, J = 7.5 Hz), 1.80-1.64 (4H, m), 2.81 (211, t, J = 7.9 Hz), 3.07
(411, br s), 3.38 (4H, br s), 6.84 (2H, d, J = 8.4 Hz), 6.93 (1H, dd, J = 2.0,
W@94)98898 (1H, dt, J = 0.9, 7.6 Hz), PCT/HU2005/000052
7.00(1H,t,J=2.3Hz),7.16(111,dt,J=1.1,7.7Hz),7.20(1H, d, J=7.6 Hz), 7.24
(1H, dt, J = 8.1 Hz), 8.8-7.4 (2H, br s), 10.35 (114, s) ppm. 13C-NMR
(DMSO-d6, TMS, 101 MHz): 180.9, 164.3, 151.3, 142.7, 134,1, 132.4,
130.7,127.7,123.1, 121.6, 119.1, 115.2, 114.2,109.3, 55.9, 53.2, 50.9,
45.6, 36.9, 30.5, 26.6, 23.8, 23.6, 8.6 ppm. Analysis for the Formula
C27H34C1N305 (516.04): Calculatdd3C 62.84, H 6.64, Cl 6.87, N 8.14
%0. Found: C 62.43, H 6.68, Cl 6.92, N 8.04 %. WO 2005/109987
PCT/HU2005/000052 157 Example 93
3-Ethyl-3\sysip fatheXorpige faail:dCHENA AP ):
dihydro- ﬂ]ﬂg{é TQ%EQeﬁ@%ﬁoﬁpﬂn% ﬁ grﬁ)%ed according to
process H by applying pracessing méthod’ I starting from
3-(4-broifmpehtyl)s Bodthid-1.,3-diyirGe2 FNiBci-Z-one and 2-(pyridin-1-yl)-
piperazine.

Example 90
3-{4-[4-(4-Chlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-5-
fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-3-
ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one  and  1-(4-chloro-
phenyl)-piperazine.

M.p.: 148-150 °C (hexane—ethyl acetate).

IR (KBr): 3278, 1716 (C=0), 1178, 823 cm™.

'H-NMR (CDCl;, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 Hz),
0.97-0.86 (1H, m), 1.16-1.07 (1H, m), 1.49-1.35 (2H, m), 1.81-
1.70 (2H, m), 1.98-1.88 (2H, m), 2.25 (2H, t, J = 7.5 Hz), 2.50
(4H, t,J = 5.0 Hz), 3.11 (4H, t, J = 5.0 Hz), 6.80 (2H, d, J = 9.1
Hz), 6.94-6.78 (3H, m), 7.18 (2H, d, J = 9.1 Hz), 8.03 (1H, s)
ppm.



M.p.: 127-128 C (hexane-ethyl acetate). IR (KBr): 3155, 1710 (C-0), 1683
cm 1. 'H-NMR (CDC13, TMS, 400 MHz): 0.63 (3H, t, J = 7.4 Hz),

WQW850@87LH, m), 1.30-1.09 (3H, m), 1.40-1.35 (2H, m), 1.9RCI/HIUH$/000052
m), 2.47 (4H, t, J = 5.1 Hz), 3.50 (4H, t, J = 5.0 Hz), 6.63-6.58 (2H, m),
6.90 (1H, dd, J = 0.3, 7.7 Hz), 7.04 (1H, dt, J = 1.0, 7.5 Hz), 7.11 (1H, dd,
J=0.6,6.7 Hz), 7.18 (1H, dt, J = 1.4, 7.6 Hz), 7.45 (1H, dt, J = 2.0, 7.8
Hz), 8.17 (1H, ddd, J = 0.8, 2.0, 4.9 Hz), 8.90 (1H, br s) ppm. 13C-NMR
(CDCI3, TMS, 101 MHz): 182.6, 159.5, 147.9, 141.4, 137.3,132.7, 127.5,
122.9,122.3,113.2, 109.5, 107.4, 588, 54.2,53.0, 45.1, 37.6, 31.1, 27.7,
26.4, 24.1, 8.5 ppm. WO 2005/109987 PCT/HU2005/000052 158
Analy5|s for the Formula C24H32N40 (392.55): Calculated: C 73.43, H
8.22, N LCavvR @@, TMS, 961 B/EILD, 612202, 76. &)@]ﬁplém

35 {4-Gulapgheng) pivpradn Lyl ey a1 o o,

dihydro- |-2-0re bnohydro C de’The titl Compoun
prepared Hcdiding=ta2gréddsy HIKy écbp!ym@.’pfbé@smtﬁnieﬂmmz

starting frpem 310 aremIReRYNT,), 137.1 (4, 7 = 1.9 Hz), 149.9, 159.2
(d, J = 240.3 Hz), 182.2 ppm.

Analysis for the Formula Cy4H2oCIFN;0 (429.97):
Calculated: C 67.04, H 6.80, C1 8.25, N 9.77 %.
Found: C 66.35, H6.78, C18.11, N 9.69 %.

Example 91
3-Ethyl-3-{4-[4-(3-methoxyphenyl)-piperazin-1-yl]-butyl}-1,3-
dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-(3-methoxyphenyl)-
piperazine.

M.p.: 123-125 °C (hexane—ethyl acetate).
IR (KBr): 3363, 1705 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz),
0.92-0.88 (1H, m), 1.22-1.10 (1H, m), 1.45-1.37 (2H, m), 2.23



3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(2-chlorophenyl)- piperazine.
M.p.: 100-103 C. IR (KBr): 3432, 2459, 1709 (C=0) cm t. '"H-NMR
WQECHILI®IIFMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz), 1.0-0.90 (BEH/HY2005/000052
1.18-1.08 (1H, m), 1.31-1.20 (2H, m), 1.93- 1.72 (6H, m), 2.'91 (2H, t, J =
8.4 Hz), 3.2-2.9 (2H, br s), 3.7-3.3 (6H, br s), 6.95 (1H, d, J = 7.8 Hz),
7.10-7.02 (3H, m), 7.11 (1H,d,J =6.4 Hz), 7.20 (1H, dt, J = 1.4, 7.7 Hz),
7.23 (1H, dt), J=1.5, 7.6 Hz), 7.36 (1H, dd, J = 1.6, 7.8 Hz), 8.56 (1H, s),
12.6 (1H, br s) ppm. WO 2016/109987 PCT/H U 211115/1111111152
159 13C-NMR (CDC13, TMS, 101 MH2): 182.0, 147.1, 141.3, 132.2,
130.6, 128.7, 127.9, 127.7, 125.1, 123.0, 122.4, 121.0, 109.7, 57.3, 53.9,
52.2,47.9,37.1, 31.1, 26.7, 23.7, 23.1, 8.5 ppm. Analysis for the Formula
C25H33CI2N30 462 HZ); TAl(H8ket.0-=65 OBz} 7.1D(411,15.33,M\09.09

ey A (L bRt S T e 0 am

dihydro-2H-ndo-2ohé.50 (lH ddd, J = 0.6, 2.3, 8.2 Hz), 6.90 (1H, d,
J=17.6Hz), 7.03(1H, dt, /= 1.0, 7.5 Hz), 7.10 (1H, dd, J = 0.8,
7.4 Hz), 7.14 (14, t, J = 8.1 hH), 7.18 (1H, dt, J = 1.3, 7.6 Hz),
9.39 (1H, s) ppm.

BC.NMR (CDCls, TMS, 101 MHz): 182.9, 160.4, 152.6, 141.5,
132.5, 129.6, 127.5, 122.9, 122.2, 109.5, 108.7, 104.2, 102.3,
58.1, 55.0, 54.1, 52.9, 48.8, 37.4, 30.9, 26.8, 22.2, 8.5 ppm.

Analysis for the Formula CysH33N30, (407.56):
Calculated: C 73.68, H8.16, N 10.31 %.
Found: C73.50,H8.19,N 10.11 %.

Example 92
3-{5-[4-(3-Chlorophenyl)-piperazin-1-yl]-pentyl}-3-ethyl-1,3-
dihydro-2 H-indol-2-one monooxalate

The title compound is prepared according to process H by
applying processing method 3 starting from 3-(5-bromopentyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(3-chlorophenyl)-
piperazine.

M.p.: 127-129 °C.



The title compound is prepared according to process H by applying
processing method 1 starting from 3-(4-chlorobutyl)-

W@ 20635102987dihydro-2H-indol-2-one and 1-(4-fluorophenyl)- piBEMRHH2005/000052
M.p.: 118-119 C (hexane-ethyl acetate). IR (KBr): 3161, 1713 (C=0) cm
1. 1H-NMR (CDCI3, TMS, 400 MHz): 0.63 (3H, t, J = 7.4 Hz), 0.94-0.88
(1H, m), 1.14-1.10 (1H, m), 1.47-1.35 (2H, m), 1.84- 1.74 (2H, m),
1.97-1.88 (2H, m), 2.24 (2H,t, J = 7.8 Hz), 2.50 (4H,t, J = 4.9 Hz), 3.06
(4H,t,J =4.9 hz), 6.82 (2H, dd, J = WO 2016/109987 PCT/H U
211115/1111111152 160 4.7, 9.3 H$% 6.90 (1H, d, J = 8.0 Hz), 6.93 (2H,
t,J=9.1 Hz), 7.04 (1H, dt,J=0.8, 7.5 Hz), 7.11 (1H, d, J = 6.6 Hz), 7.19
(1H, dt, J=1.3, 7.6 Hz), 9.06 (1H, s) ppm. 13C-NMR (CDC13, TMS, 101
MHz): 8.5, 22.2, 26.9, 31.0, 37.5, 50.0, 53.1, 54.2, 58.1, 109.5, 115.4 (d,

Laro @Y 18178 0 T ey, 1626 pprn. Analvss for
: yJE T : : , J=2 . , .8 ppm. Analysis for the
Formula C24H30FN30 (395.52): Calculated: C 72.88, H 7.65, N 10.62 %.
Found: &/Rtk thirsO-N e, Bo Mtz): 0.50 3H, t, 7 = 7.4 Ha),

0.90-0.76 (1H, m), 1.04-0.90 (1H, m), 1.15 (2H, q, J = 6.8 Hz),

1.50 2H, q, J = 7.5 Hz), 1.80-1.64 (4H, m), 2.81 (2H, t,J=7.9

Hz), 3.07 (4H, br s), 3.38 (4H, br s), 6.84 (2H, d, J = 8.4 Hz),

6.93 (1H, dd, J = 2.0, 8.4 Hz), 6.98 (1H, dt, J = 0.9, 7.6 Hz),

7.00 (1H, t,J = 2.3 Hz), 7.16 (1H, dt, J = 1.1, 7.7 Hz), 7.20 (1H,

d, J = 7.6 Hz), 7.24 (1H, dt, J = 8.1 Hz), 8.8-7.4 (2H, br s),

10.35 (1H, s) ppm.

BC.NMR (DMSO-ds, TMS, 101 MHz): 180.9, 164.3, 151.3,
142.7, 134.1, 132.4, 130.7, 127.7, 123.1, 121.6, 119.1, 115.2,
114.2, 109.3, 55.9, 53.2, 50.9, 45.6, 36.9, 30.5, 26.6, 23.8, 23.6,
8.6 ppm.

Analysis for the Formula Cy7H34CIN3Os (516.04):
Calculated: C 62.84, H 6.64, C16.87, N 8.14 %.
Found: C 62.43,H 6.68, C16.92, N 8.04 %.



Example 96 3 - {4-[4-(4-Chloro-3 -trifluoromethyl-phenyl)-pip erazin-1-yl]-
butyl}-3-ethyl-1,3-dihydro-2H-indol-2-one monohydrochloride The title
W@empaAaNd7s prepared according to process H by applying pPGGZHSI1g5/000052
method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-chloro-3-tri-
fluormethyl-phenyl)-piperazine. M.p.: 204-206 C. IR (KBr): 3177, 1700
(C=0), 1307, 1137 cm-'. WO 2016/109987 PCT/H U 211115/1111111152
161 'H-NMR (CDCI3, TMS, 400 MHz): 0.60 (3H, t, J = 7.4 Hz), 1.00-0.90
(1H, m), 1.16-1.04 (1H, m), 1.96-1.7&52"6H, m), 3.00- 2.88 (4H, m),
3.68-3.47 (6H, m), 6.97 (1H, dd, J = 2.8, 8.9 Hz), 6.98 (1H, d, J =7.2 Hz),
7.03 (1H,t,J=7.4 Hz), 7.08 (1H, d, J =6.4 Hz), 7.17 (1H, d, J = 2.7 Hz),
7.19 (1H, dt, J = 1.3, 7.6 Hz), 7Byampled3) = 8.8 Hz), 9.29 (1H, s), 12.47

(1H, br s) ppm13G-NMR (CDEI3, TMS. 101 MHz): 117,233, 31.1,
365, 462 SEPE P R R oo
122.4, 122.6 (q, J = 273.5 ditlydt82.8-hd8l@{opd = 1.5 Hz), 127.8, 128.9
(q,J = 31.3 Hz), 131.7, 132.3, 141.5, 148.0, 181.9

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-bromopentyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one  and  2-(pyridin-1-yl)-
piperazine.

M.p.: 127-128 °C (hexane—ethyl acetate).

IR (KBr): 3155, 1710 (C=0), 1683 cm™.

'H-NMR (CDCls;, TMS, 400 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.93-0.88 (1H, m), 1.30-1.09 (3H, m), 1.40-1.35 (2H, m), 1.95-
1.70 (4H, m), 2.47 (44, t, J = 5.1 Hz), 3.50 (4H, t, J = 5.0 Hz),
6.63-6.58 (2H, m), 6.90 (1H, dd, /= 0.3, 7.7 Hz), 7.04 (1H, dt, J
= 1.0, 7.5 Hz), 7.11 (1H, dd, J = 0.6, 6.7 Hz), 7.18 (1H, dt, J =
1.4, 7.6 Hz), 7.45 (1H, dt, J = 2.0, 7.8 Hz), 8.17 (1H, ddd, J =
0.8,2.0,4.9 Hz), 8.90 (1H, br s) ppm.

BC-NMR (CDCl;, TMS, 101 MHz): 182.6, 159.5, 147.9, 141.4,
137.3, 132.7, 127.5, 122.9, 122.3, 113.2, 109.5, 107.4, 58.6,
54.2,53.0,45.1,37.6,31.1,27.7, 26.4, 24.1, 8.5 ppm.



ppm. Analysis for the Formula C25H30C12F3N30 (516.44): Calculated: C
58.14, H5.86, Cl 13.73, N 8.14 %. Found: C 57.99, H 5.85, Cl 13.67, N

W@OIIHNMBO 2016/109987 PCT/H U 211115/1111111152 16RPMEHXEAHNHIS/000052
97 3- {4-[4-(3,4-Dichlorophenyl)-piperazin-I-yl]-butyl}-3-ethyl-
1,3-dihydro-2H-indol-2-one hydrogen chloride - water - isopropanol
(1:1:1:1) The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3- ethyl-
1,3-dihydro-2H-indol-2-one and 1-(3,4-dichloro-phenyl)- piperazine. M.p.:
224-226 C. 1R (KBr): 3385, 1708 (CE@), 946 cm 1. 'H-NMR (DMSO-d6,
TMS, 400 MHz): 0.51 (3H, t, J = 7.3 Hz), 0.81-0.77 (1H, m), 1.01-0.95
(1H, m), 1.82-1.62 (6H, in), 3.6- 2.9 (8H, m), 3.82 (1H, br s), 4.38 (1H, br
s), 6.87 (] ykidferite FezndlOL.GRNAMI(393,5623-7.16 (3H, m), 7.44

o GRS G o S

Found: C 72.96,H 8.19, N 14.02 %.

Example 94
3-{5-[4-(2-chlorophenyl)-piperazin-1-yl]-pentyl}-3-ethyl-1,3-
dihydro-2 H-indol-2-one monohydro-chloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(5-bromopentyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(2-chlorophenyl)-
piperazine.

M.p.: 100-103 °C.
IR (KBr): 3432, 2459, 1709 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 0.62 (3H, t, J = 7.4 Hz),
1.0-0.90 (1H, m), 1.18-1.08 (1H, m), 1.31-1.20 (2H, m), 1.93-
1.72 (6H, m), 2.81 (2H, t, J = 8.4 Hz), 3.2-2.9 (2H, br s), 3.7-3.3
(6H, br s), 6.95 (1H, d, J = 7.8 Hz), 7.10-7.02 (3H, m), 7.11
(1H, d, J = 6.4 Hz), 7.20 (1H, dt, J = 1.4, 7.7 Hz), 7.23 (1H, dt),
J = 1.5, 7.6 Hz), 7.36 (1H, dd, J = 1.6, 7.8 Hz), 8.56 (1H, s),
12.6 (1H, br s) ppm.



36.6, 44.9, 50.2, 53.2, 55.1, 109.4, 116.0, 117.1, 120.9, 121.7, 123.2,
127.8,130.8, 131.8, 132.1, 142.7, 149.5, 180.8 ppm. WO 2016/109987
WOEDIFHWPE11115/1111111152 163 Analysis for the FormulaPCT/HU2005/000052
C27H40C13N303 (561.00): Calculated: C 57.81,H 7.19, C1 18.96, N 7.49
%. Found: C 58.46, H 7.26, Cl 18.89, N 7.87 %. Example 98
3-{4-[4-(4-Chloro-2-methylphenyl)-piperazin-1-yl]-butyl}-3-
ethyl-l,3-dihydro-2H-indol-2-one inonohydrochloride The title compound is
prepared according to process H by applying processing method 2
starting from 3-(4-chlorobutyl)-3- ethM91,3-dihydro-2H-indol-2-one and
1-(4-chloro-2-methyl- phenyl)-piperazine. M.p.: 247-249 C. IR (KBr): 3138,
2435, 1712 (C=0) cm 1. 1H-NMR (DMSO-d6, TMS, 400 MHz): 0.51 (3H,
t,J=7. 4363)41»{1?{3@301813,(:[&&8;1)00 BBI2)9682.0,, 1Y, 1. 761136 335, m),

(a0 D06 TE 0 s P by B A e 10, e
Hz), 7.23773233 2529, 4726 3111 3d,1) 2627 2B17),230,465 ppth. s), 11.1
(1H, br s) ppm.

Analysis for the Formula C,sH33C1N30 (462.47):
Calculated:C 64.93, H 7.19, C115.33, N 9.09 %.
Found: C 64.08, H 7.18, C115.12, N 9.04 %.

Example 95
3-Ethyl-3-{4-[4-(4-fluorophenyl)-piperazin-1-yl]-butyl}-1,3-
dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-fluorophenyl)-
piperazine.

M.p.: 118-119 °C (hexane—ethyl acetate).
IR (KBr): 3161, 1713 (C=0) cm™.

'H-NMR (CDCls, TMS, 400 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.94-0.88 (1H, m), 1.14-1.10 (1H, m), 1.47-1.35 (2H, m), 1.84-
1.74 (2H, m), 1.97-1.88 (2H, m), 2.24 (2H, t, J = 7.8 Hz), 2.50
(4H, t, J = 4.9 Hz), 3.06 (4H, t, J = 4.9 hz), 6.82 (2H, dd, J =



WO 2016/109987 PCT/H U 211115/1111111152 164 13C-NMR
(DMSO-d6, TMS, 101 MHz): 8.6, 17.4, 21.4, 23.3, 30.3, 36.6, 48.1, 51.3,
WG 3085/58987109.4, 120.9, 121.7, 123.2, 126.5, 127.8, 130.6, PEI/HULBAI/DY0052
142.7, 148.9, 180.8 ppm. Analysis for the Formula C25H33C12N30
(462.47): Calculated: C 64.93, H 7.19, Cl 15.33, N 9.09 %. Found: C
65.25, H 7.27, C115.00, N 9.02 %. Example 99 3-
{4-[4-(3-Chloro-4-methylphenyl)-piperazin-1-yl]-butyl} -3- ethyl-1, 3
-dihydro-2H-indo I-2-one The title compound is prepared according to
process H by applying processing niéthod 1 starting from
3-(4-chlorobutyl)- 3-ethyl-1,3-dihydro-2H-indol-2-one and
1-(3-chloro-4-methyl- phenyl)-piperazine. M.p.: 103-106 C (hexane-ethyl
acetate) 4.IR {KSEik)3 66806, (ﬂH,Gi((ZEOX T CH a3 m{J\H,\ARJ\Dl\IIEIQ)pB

(1 ), £ or g% 72 s (94 Gy S (0 W e i,

2.19 (3H(IS], ARAHE 17,5 HA, DBEIIBIO0D ppth, t, J = 4 7 Hz) 6.77 81 H,
dd, J = 2.4, 8.4 WO 2005/109987 PCT/HU2005/000052

BC-NMR (CDCls, TMS, 101 MHz): 8.5, 22.2, 26.9, 31.0, 37.5,
50.0, 53.1, 54.2, 58.1, 109.5, 115.4 (d, J = 22.1 Hz), 117.6 (d, J
= 7.6 Hz), 122.3, 123.0, 127.6, 132.6, 141.4, 147.9 (d, J = 1.9
Hz), 157.0 (d, J = 238.8 Hz), 182.8 ppm.

Analysis for the Formula Cy4H30FN30 (395.52):
Calculated: C 72.88,H 7.65, N 10.62 %.
Found: C7322,H7.74,N 10.47 %.

Example 96
3-{4-[4-(4-Chloro-3-trifluoromethyl-phenyl)-piperazin-1-yl]-
butyl}-3-ethyl-1,3-dihydro-2 H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-chloro-3-tri-
fluormethyl-phenyl)-piperazine.

M.p.: 204-206 °C.

IR (KBr): 3177, 1700 (C=0), 1307, 1137 cm™.



165 Hz), 6.83 (1H, d, J= 7.5 Hz), 6.87 (1H, d, J= 2.4 Hz), 6.96 (1H, dt, J=
0.7, 7.0 Hz), 7.17-7.10 (3H, m), 10.3 (1H, s) ppm. 13C-NMR (DMSO-d6,
WO rME/928KHz): 8.6, 18.6, 22.0, 26.6, 30.5, 37.1, 48.2, 52.6 P&3/BBU06/000052
109.2,114.3, 115.3, 121.5, 123.1, 124.8, 127.6, 131.4, 132.4, 133.8,
142.7,150.6, 181.0 ppm. Analysis for the Formula C25H32C1N30
(426.01): Calculated: C 70.49, H 7.57, C18.32, N 9.86 %. Found: C
70.18, H 7.54, CI 8.33, N 9.79 %. Example 100
3-{4-[4-(3-Chloro-4-fluorophenyl)-piperazin-I-yl]-butyl}-3-
ethyl-1,3-dihydro-2H-indol-2-one Thksfitle compound is prepared
according to process H by applying processing method 1 starting from
3-(4-chlorobutyl)- 3-ethyl-I,3-dihydro-2H-indol-2-one and
1-(3-chloro-4-fluoro- phenyl)-piperazine. M.p.: 121-124 C (hexane-ethyl

T HOBS R e TSR Yo (o ) oo . ¢
J = 7.4 HzD0-0.90 (1H, m), 1.16-1.04 (1H, m), 1.96-1.72 (6H, m), 3.00-

2.88 (4H, m), 3.68-3.47 (6H, m), 6.97 (1H, dd, J = 2.8, 8.9 Hz),

6.98 (1H, d, J = 7.2 Hz), 7.03 (1H, t, J = 7.4 Hz), 7.08 (1H, d, J

= 6.4 Hz), 7.17 (1H, d, J = 2.7 Hz), 7.19 (1H, dt, J = 1.3, 7.6

Hz), 7.37 (1H, d, J = 8.8 Hz), 9.29 (1H, s), 12.47 (1H, br s)

BC-NMR (CDCls, TMS, 101 MHz): 8.4, 21.7, 23.3, 31.1, 36.6,
46.2, 51.3, 51.4, 53.8, 56.9, 110.0, 116.0 (q, J = 5.7 Hz), 120.8,
122.4, 122.6 (q, J = 273.5 Hz), 122.8, 123.8 (q, J = 1.5 Hz),
127.8, 128.9 (q, J = 31.3 Hz), 131.7, 132.3, 141.5, 148.0, 181.9

Analysis for the Formula CysHzoCLF3N;O (516.44):
Calculated: C 58.14, H 5.86, C113.73, N 8.14 %.
Found: C 57.99, H 5.85,C113.67, N 8.07 %.



0.95-0.88 (1H, m), 1.15-1.10 (1H, m), 1.47-1.35 (2H, m), 1.82- 1.73 (2H,
m), 1.97-1.88 (2H, m), 2.24 (2H, t, J= 7.8 Hz), 2.49 (4H, t, J= 5.0 Hz),

WQ005(14987 J= 5.0 Hz), 6.72 (1H, ddd, J- 3.0,3.9,9.1 Hz), 6.8 CIIHIG03£00052
2.9,6.3 Hz), 6.88 (IH, d, J- 7.9 Hz), 7.00 (1H, t, J= 8.9 Hz), 7.05 (1H, dt, J=
1.0, 7.5 Hz), 7.12 (1H, dt, j= 0.7, 7.4 Hz), 7.21 (lii, dt, J= 1.5, 7.6 Hz), 7.88
(1H, s) ppm. 13C-NMR (CDC13, TMS, 50.3 and 101 MHz): 8.5, 22.2,
26.9, 31.1,37.6,49.5,52.9,54.1, 58.1, 109.3, 115.6 (d, J = 6.5 Hz),
116.5 (d, J =21.7 Hz), 117.8,120.9 (d, J = 18.4 Hz), 122.4, 123.1, 127.6,
132.6, 141.1, 148.4 (d, J= 2.7 Hz), 1B321 (d, J= 241.1 Hz), 181.9 ppm.
Analysis for the Formula C24H29C1FN30 (429.97): Calculated: C 67.04,
H 6.80, CI 8.25, N 9.77 %. Found: C 66.62, H 6.78, Cl 8.26, N 9.61 %.
WO 2005/109987 PCT/HU2005004060pk: 967 Example 101 3-

{4-[4-(5-Chlaro-2-methoxyphenyl)-piperazin-1-yl]-hutyl} -3-
ethyl-1,3-cinytiFS-Shdti ﬁf%%ﬁﬁmﬁ%eéé%éﬁﬁﬁiﬁ@%%pound
is prepared cLaiRiiagolo RIRRRES Idyh ARBbARNGMERRRSSWaterethod 2

starting from 3-(4-chlorobutyl)-3-
isopropanol (1:1:1:1)

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-(3,4-dichloro-phenyl)-
piperazine.

M.p.: 224-226 °C.
IR (KBr): 3385, 1708 (C=0), 946 cm™.

'H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J = 7.3 Hz),
0.81-0.77 (1H, m), 1.01-0.95 (1H, m), 1.82-1.62 (6H, m), 3.6-
2.9 (81, m), 3.82 (1H, br s), 4.38 (1H, brs), 6.87 (1H, d, J = 7.6
Hz), 7.02-6.97 (2H, m), 7.23-7.16 (3H, m), 7.44 (1H, d, J = 9.0
Hz), 10.4 (1H, s), 11.1 (LH, br s) ppm.

BC-NMR (DMSO-ds, TMS, 101 MHz): 8.6, 21.4, 23.3, 30.3,
36.6, 44.9, 50.2, 53.2, 55.1, 109.4, 116.0, 117.1, 120.9, 121.7,
123.2,127.8,130.8, 131.8, 132.1, 142.7, 149.5, 180.8 ppm.



ethyl-1,3-dihydro-2H-indol-2-one and 1-(5-chloro-2-
methoxyphenyl)-piperazine. M.p.: 259-263 C. IR (KBr): 3141 (NH), 2448
WQEHOE)1 0794 (C=0) cm 1. 1H-NMR (DMSO-d6, TMS, 400 MHX)TOI520(31400052
t, J= 7.4 Hz), 0.87-0.76 (1H, m), 1.00-0.92 (IH, m), 1.81-1.60 (6H, m),
3.11- 2.94 (6H, m), 3.49-3.40 (4H, m), 3.78 (3H, s), 6.87 (1H,d,J = 7.7
Hz), 6.90 (1H, d, J= 2.5 Hz), 7.02-6.96 (2H, m), 7.04 81H, dd, J=2.4, 8.7
Hz), 7.18 (1H, dt, J=1.0, 7.7 Hz), 7.22 (1H, d, J =7.3 Hz), 10.44 (1H, s),
11.36 (1H, br s) ppm. 13C-NMR (DMSO-d6, TMS, 101 MHz): 8.6, 21.4,
23.2, 30.3, 36.6, 46.6, 50.9, 53.2, 5568, 55.9, 109.3, 113.4, 118.3, 121.7,
122.6,123.2, 124.6, 127.8, 132.1, 140.8, 142.7, 150.8, 180.7 ppm. WO
2005/109987 PCT/HU2005/000052 168 Analysis for the Formula
C25H33@ﬂabd§®20¢4tﬁsmmlﬁa@¢m¢dl3m3@3 (661H®:95, C114.82, N 8.78

e T

methyl- I@omﬂud@%ﬁm@baﬁz@ mhmﬂm#ﬂ)@nde

Example 98
3-{4-[4-(4-Chloro-2-methylphenyl)-piperazin-1-yl]-butyl}-3-
ethyl-1,3-dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-chloro-2-methyl-
phenyl)-piperazine.

M.p.: 247-249 °C.

IR (KBr): 3138, 2435, 1712 (C=0) cm™..

'H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J = 7.4 Hz),
0.86-0.81 (1H, m), 0.98-0.96 (1H, m), 1.76-1.63 (6H, m), 2.24

- (3H, s), 2.97 (2K, s), 3.11 (8H, br s), 6.85 (1H, d, J = 7.7 Hz),
7.00 (1, dt, J = 1.0, 7.5 Hz), 7.04 (1H, d, J = 8.5 Hz), 7.18 (1H,
dt, /=12, 7.6 Hz), 7.23-7.21 (2H, m), 7.26 (1H, d, J = 2.2 Hz),
10.45 (1H, s), 11.1 (1H, br s) ppm.



The title compound is prepared according to process H by applying
processing method 2 starting from 3-(4-chlorobutyl)-3-

WosHloat998methyl-1,3-dihydro-2H-indol-2-one and 1-(4- PCT/HU2005/000052
chlorophenyl)-piperazine. M.p.: 146-149 C. IR (KBr): 3390, 3167, 1706
(C=0) cm 1. 'H-NMR (DMSO-d6, TMS, 400 MHz): 0.57 (3H, d, J= 6.7 Hz),
0.67 (3H, d, J= 6.7 Hz), 0,82-0.70 (1H, m), 1.02-0.88 (1H,m), 1.28-1.18
(1H, m), 1.76-1.57 (6H, m), 2.21 (3H, s), 3.13-2.90 (6H, m), 3.44-3.42
(2H, m), 3.75-3.73 (2H, m), 6.90 (1H, t, J- 7.4 Hz), 6.99 (2H,d, J= 9.2 Hz),
7.27 (2H, d, J=9.2 Hz), 10.44 (1H, §p411.0 (111, br s) ppm. WO
2005/109987 PCT/HU2005/000052 169 13C-NMR (DMSO-d6, TMS, 101
MHz): 16.7, 20.9, 23.2, 23.3, 24.3, 25.0, 38.9, 45.3, 45.9, 50.4, 52.3,
55.1, 11736, MR (DS G, k2 THISL 2R T, MIPBP, 8189107,4,32114,121 ),

Colouiatel- SR HT Bh2CP 1445 W 4 7ok Rty o Shon 754,

Cl 14.25]1 268 A129:8, B 3ar6ple3103134.7, 142.7, 148.9, 180.8 ppm.

Analysis for the Formula CpsH33CLLN;0 (462.47):
Calculated: C 64.93, H 7.19, C1 15.33, N 9.09 %.
Found: C65.25,H 7.27, C115.00, N 9.02 %.

Example 99
3-{4-[4-(3-Chloro-4-methylphenyl)-piperazin-1-yl]-butyl}-3-
ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(3-chloro-4-methyl-
phenyl)-piperazine.

M.p.: 103-106 °C (hexane—ethyl acetate).

IR (KBr): 3166, 1716 (C=0), 749 cm™.

'H-NMR (DMSO-ds, TMS, 400 MHz): 0.49 (3H, t, J = 7.4 Hz),
0.84-0.76 (1H, m), 0.98-0.94 (1H, m), 1.32-1.23 (2H, m), 1.74-
1.68 (2H, m),2.12 (2H, t, J = 6.6 Hz), 2.19 (3H, s), 2.34 (41, t, J
= 4.7 Hz), 3.01 (4H, t, J = 4.7 Hz), 6.77 81H, dd, J = 2.4, 8.4



3-{4-[4-(2,4-Dichlorophenyl)-piperazin-I-yl]-butyl}-3-ethyl-
1,3-dihydro-2H-indol-2-one monohydrochloride The title compound is
WQerepstethéiccording to process H by applying processing meB¢GgdHU2005/000052
starting from 3-(4-chlorobutyl)-3- ethyl-1,3-dihydro-2H-indol-2-one and
1-(2,4-dichloro-phenyl)- piperazine. M.p.: 146-148 C. IR (KBr): 3157, 1717
(C=0) cm 1. 1H-NMR (DMSO-d6, TMS, 400 MHz): 0.51 (3H, t, J= 7.4 Hz),
0.86-0.78 (1H, m), 1.00-0.94 (1H, m), 1.81-1.61 (6H, m), 3.46- 2.97 (10H,
m), 6.87 (1H, d, J= 7.6 Hz), 7.00 (1H, dt, J= 0.9, WO 2005/109987
PCT/HU2005/000052 170 7.5 Hz), 248 (1H, dt, J= 1.3, 7.6 Hz), 7.21 (1H,
d, J=8.7 Hz), 7.22 (1H, d, J=6.8 Hz), 7.39 (1H, dd, J = 2.5, 8.7 Hz), 7.58
(1H, d, J= 2.5 Hz), 10.45 (1H, s), 11.20 (1H, br s) ppm. 13C-NMR
(DMSO-itx),TovES, 181 dHAZ)78.8622168 231, 30/3; BZ6 B2z 6.60%1H), 53.2,

1321 10 S TS B G e R

C24H30C13N30 (482.89): Calculated: C 59.70, H 6.26, C122.03, N 8.70

%. FoundeSrp o8, Cters 320N 839 7% 6, 18.6, 22.0, 26.6,
30.5, 37.1, 48.2, 52.6, 533, 57.6, 109.2,1143, 1153, 121.5,
123.1, 124.8, 127.6, 1314, 132.4, 133.8, 142.7,150.6, 181.0

Analysis for the Formula C;sH3,CIN30 (426.01):
Calculated: C 70.49, H 7.57, C18.32, N 9.86 %.
Found: C70.18, H7.54, Cl18.33, N9.79 %.

Example 100
3-{4-[4-(3-Chloro-4-fluorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(3-chloro-4-fluoro-
phenyl)-piperazine.

M.p.: 121-124 °C (hexane—ethyl acetate).

IR (KBr): 3441, 1713 (C=0), 752 cm™.



Example 104 3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3-isobutyl-7-
methyl-l,3-dihydro-2H-indol-2-one monohydrochloride The title compound
W0os2Mpedesi according to process H by applying processing r€tad205/000052
starting from 3-(4-chlorobutyl)-3-
isobutyl-7-methyl-1,3-dihydro-2H-indol-2-one and 1-(3-
chlorophenyl)-piperazine. M.p.: 125-128 C. IR (KBr): 3386, 3160, 1711
(C=0) cm 1. WO 2005/109987 PCT/HU2005/000052 171 1H-NMR
(DIVISO-d,, TMS, 400 MHz): 0.52 (1H, d, J= 6.7 Hz), 0.63 (1H, d, J=6.6
Hz), 0.91-0.87 (1H, m), 0.75-0.67 (1H¢6m), 1.21-1.13 (1H, m), 1.74-1.55
(6H, m), 2.18 (3H, s), 2.91-2.89 (4H, m), 3.14 (2H, m), 3.44-3.23 (2H, m),
3.76 (2H, m), 6.99- 6.80 (6H, m), 7.21 (1H, t, J= 8.2 Hz), 10.43 (1H, s),
11.12 (1H{- SV} (ERCL3 EME R (D NER)d 6, 6AMSE] @1 MHZ)4 162, 20.9,

1166, 1995 b A SR 135 1O a3 A7 B h o,

181.7 ppnT3ARElysi3, fbidthée . B (@i ar(s 27 BB AL 2N36-(A8(EED) 2.49
(4H, t, J = 5.0 Hz), 3.06 (4H, t, J= 5.0 Hz), 6.72 (1H, ddd, J =
3.0,3.9,9.1 Hz), 6.88 (1H, dd, /= 2.9, 6.3 Hz), 6.88 (1H, d, J=
7.9 Hz), 7.00 (1H, t, J= 8.9 Hz), 7.05 (1H, dt, J = 1.0, 7.5 Hz),
7.12 (IH, dt,/=0.7, 7.4 Hz), 7.21 (1H, dt, J= 1.5, 7.6 Hz), 7.88
(1H, s) ppm.

PC-NMR (CDCls, TMS, 50.3 and 101 MEZ): 8.5, 22.2, 26.9,
31.1, 37.6, 49.5, 52.9, 54.1, 58.1, 109.3, 115.6 (d, J = 6.5 Hz),
1165 (d, J = 21.7 Hz), 117.8,120.9 (d, J = 18.4 Hz), 122.4,
123.1, 127.6, 132.6, 141.1, 148.4 (d, J = 2.7 Hz), 152.1 (d, J =
241.1 Hz), 181.9 ppm.

Analysis for the Formula Cp4HysCIFN;0 (429.97):
Calculated: C 67.04, H 6.80, C1 8.25, N 9.77 %.
Found: C66.62, H 6.78, C18.26, N 9.61 %.



Calculated: C 66.11,H 7.60, Cl 14.46, N 8.57 %. Found: C 63.33, H 7.95,
Cl 13.66, N 8.22 %. Example 105 3-Ethyl-3-
WQL(as(@K80rophenyl)-piperazin-1-yl]-butyl}-1,3- dihydro-2H- iR HR085/000052
monohydro-chloride The title compound is prepared according to process
H by applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-di-hydro-2H-indol-2-one and 1-(3-fluorophenyl)- piperazine. WO
2005/109987 PCT/HU2005/000052 172 M.p.: 181-183 C. IR (KBr): 3168,
1705 (C=0) cm-1. 1H-NMR (DMSO-d6, TMS, 400 MHz): 0.51 (3H, t,
J=7.4 Hz), 0.83-0.77 81H, m), 0.99-0694 (1H, in), 1.81-1.61 (6H, m), 3.04-
2.95 (4H, m), 3.20 (2H, t, J=11.9 Hz), 3.46-3.41 (2H, m), 3.82 (2H, d,
J=13.1 Hz), 6.62 (1H, dt, J=1.9, 8.4 Hz), 6.85-6.81 (2H, m), 6.88 (1H, d,
J=7.7 Hz), 7.00 (1H, dt, J=0.9, 7Exdaple129- 7.16 (3H,m), 10.5 (1H, s),

11.2 (1H, MS, 101 M ) 8.6, 21.5,
23.2, 30. {gé[%[zg?é?%ﬁ' "E‘%é%’ %ﬂf%zpﬁaa@nésy yh08-0 (d,
J=21.4 Hz), 18834, 113 byerol 2 9nld@) 21dde b ydichBride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-(5-chloro-2-
methoxyphenyl)-piperazine.

M.p.: 259-263 °C.

IR (KBr): 3141 (NH), 2448 (HCI), 1704 (C=0O) cm™..

"H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J = 7.4 Hz),
0.87-0.76 (1H, m), 1.00-0.92 (1H, m), 1.81-1.60 (6H, m), 3.11-
2.94 (6H, m), 3.49-3.40 (4H, m), 3.78 (3H, s), 6.87 (1H, d, J =
7.7 Hz), 6.90 (1H, d, J = 2.5 Hz), 7.02-6.96 (2H, m), 7.04 81H,
dd, J=2.4, 8.7 Hz), 7.18 (1H, dt, /= 1.0, 7.7 Hz), 7.22 (1H, d, J
=7.3 Hz), 10.44 (1H, s), 11.36 (1H, br s) ppm.

PC-NMR (DMSO-ds, TMS, 101 MHz): 8.6, 21.4, 23.2, 30.3,
36.6, 46.6, 50.9, 53.2, 55.1, 55.9, 109.3, 113.4, 118.3, 121.7,
122.6, 123.2, 124.6, 127.8, 132.1, 140.8, 142.7, 150.8, 180.7



130.8 (d, J=9.9 Hz), 132.1, 142.7, 151.5 (d, J=9.9 Hz), 163.4 (d, J=241.1
Hz), 180.8 ppm. Analysis for the Formula C24H31C1FN30 (431.99):

W@HIeYIAB9ET C 66.73, H 7.23, Cl1 8.21, N 9.73 %. Found: C 66CA/HHIZ023000052
Cl1 8.09, N 9.60 %. WO 2016/109987 PCT/H U 211115/1111111152 173
Example 106 5,7-Dichloro-3-ethyl-3- {4-[4-(4-fluorophenyl)-piperazin-I-yl]-
butyl}-1,3-dihydro-2H-indol-2-one monohydrochloride The title compound
is prepared according to process H by applying processing method 1
starting from 5,7-dichloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-#tol-2-one and 4-(4-
fluoro-phenyl)-piperazine. M.p.: 227-229 C. IR (KBr): 3177, 2510, 2447,
1726, 1711 (C=0), cm-1. 1H-NMR (DMSO-d6, TMS, 400 MHz): 0.52 (3H,
t), 0.82-G\8alysEHomthe §eBa019 L1 3HH; GhNIBI4784(BH, m), 3.14-2.98

o), 7 b TS5 B3y T 55 A RED) . 150 NR

(DMSO-BgundV1S: 0.39H7).08,5CL14473NXR.80%,. 36.4, 46.2, 50.6, 54.9,
114.3, 115.6 (d, J=22.1 Hz), 118.0 (d,

Example 102
3-{4-[4-(4-Chlorophenyl)-piperazin-1-yl]-butyl}-3-isobutyl-7-
methyl-1,3-dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
isobutyl-7-methyl-1,3-dihydro-2H-indol-2-one and 1-(4-
chlorophenyl)-piperazine.

M.p.: 146-149 °C.

IR (KBr): 3390, 3167, 1706 (C=0) cm".

"H-NMR (DMSO-ds, TMS, 400 MHz): 0.57 (3H, d, J = 6.7 Hz),
0.67 (3H, 4, J = 6.7 Hz), 0.82-0.70 (1H, m), 1.02-0.88 (1H,m),
1.28-1.18 (1H, m), 1.76-1.57 (6H, m), 2.21 (3H, s), 3.13-2.90
(6H, m), 3.44-3.42 (2H, m), 3.75-3.73 (2H, m) , 6.90 (1H, t, J =
7.4 Hz), 6.99 (2H,d, J=9.2 Hz), 7.27 (2H, d, J= 9.2 Hz), 10.44
(1H, s), 11.0 (1H, br s) ppm.



J=7.6 Hz), 122.6, 126.5, 127.4, 135.8, 139.5, 146.6 (d, J=1.9 Hz), 156.7
(d, J=236.9 Hz), 180.4 Hz) ppm. Analysis for the Formula
WE@2HHPOISI3FN30 (500.88): Calculated: C 57.55, H 5.84, Cl RCIZBURD&B90052
%. Found: C 57.03, H 5.97, Cl 20.71, N 8.22 %. WO 2005/109987
PCT/HU2005/000052 174 Example 107
5-Chloro-3-{4-[4-(2,4-dichlorophenyl)-piperazin-I-yl]-butyl}-3-
ethyl-6-fluoro-1,3-dihydro-2H-indol-2-ones nonohydrochloride The title
compound is prepared according to process H by applying processing
method 2 starting from 5-chloro-3-(4169
chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and
1-(2,4-dichlorophenyl)-piperazine. M.p.: 238-240 T. IR (KBr): 3144, 2549,
2469, 1766-104R DWESD-T-RMK (DMSIHEG6 1ML M008B 730351 (3H,

R Nes o e Lo AR e R v A
d, J=9.4120)8,7121 6L H,23, T=823.9{2)29.80 BDH,, dck 16,2 1418 8,71182)7 7.53
(1H, d, J=7.4 Hz), 7.59 (1H, d, J=2.4 Hz) ppm. 13C-NMR (DMSO-ds,

TMS, 1P MHz): 8.5, 21.4, 23.3, 30.2,

Analysis for the Formula C;7H3,CL,N30 (490.52):
Calculated: C 66.11, H 7.60, C1 14.46, N 8.57 %.
Found: C 65.94, H 7.54, C114.25, N 8.47 %.

Example 103
3-{4-[4-(2,4-Dichlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-
1,3-dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-dihydro-2H-indol-2-one and 1-(2,4-dichloro-phenyl)-
piperazine.

M.p.: 146-148 °C.
IR (KBr): 3157, 1717 (C=0) cm".
'H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J = 7.4 Hz),

0.86-0.78 (1H, m), 1.00-0.94 (1H, m), 1.81-1.61 (6H, m), 3.46-
2.97 (10H, m), 6.87 (1H, d, J = 7.6 Hz), 7.00 (1H, dt, J = 0.9,



36.4,47.751.1, 53.4, 55.1, 99.0 (d, J=26.3 Hz), 111.7 (d, J=18.7 Hz),
122.5,125.1,128.1, 128.3, 128.7, 129.5, 130.0, 143.0 (d, J11.1 Hz),
wQ2)57119%9879 (d, J=243.8 Hz), 180.6 ppm. WO 2005/109987 PCT/HU2005/000052
PCT/HU2005/000052 175 Analysis for the Formula C24H28C14FN30
(535.32): Calculated: H 5.27, N 7.85 %. Found: H 5.42, N 7.26 %.
Example 108 3-f 3-[4-(3-Chlorophenyl)-piperazin-1-yl]-propyl) -3-ethyl-1,3-
dihydro-2H-indol-2-one The title compound is prepared according to
process H by applying processing method 1 starting from
3-(3-chloropropyl)- 3-ethyl-1,3-dihydidd®H-indol-2-one and
1-(3-chlorophenyl)- piperazine. M.p.: 119-120 C (hexane-ethyl acetate). IR
(KBr): 3434, 3171, 1716 (C=0), 749 cm 1. 1H-NMR (CDC13, TMS, 400
MHz): 0.84 321,718 € KA Z)= 13,7716 Gz L 2 in{] HL,4D)-1-28.71Hz)n),

1251 o S el ¢ 55 BRI d P2 B 76

(1H, dd(UE; 4,75 2D3H2)) 6188 H1s) $1220 HE, 6rQ) i, d, J =

BC.NMR (DMSO-ds, TMS, 101 MHz): 8.6, 21.4, 23.3, 30.3,
36.6, 47.6, 51.0, 53.2, 55.2, 109.4, 121.7, 122.5, 123.2, 127.8,
128.1, 128.3, 128.6, 129.9, 132.1, 142.7, 146.7, 180.8 ppm.

Analysis for the Formula Cy4H3pCI3N30 (482.89):
Calculated: C 59.70, H 6.26, C122.03, N 8.70 %.
Found: C59.52,H6.29, C121.32, N 8.39 %.

Example 104
3-{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3-isobutyl-7-
methyl-1,3-dihydro-2 H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
isobutyl-7-methyl-1,3-dihydro-2H-indol-2-one and 1-(3-
chlorophenyl)-piperazine.

M.p.: 125-128 °C.

IR (KBr): 3386, 3160, 1711 (C=0) cm™.



7.7 Hz), 7.05 (1H, dt, J = 1.1, 7.5 Hz), 7.12 (1H, d, J = 6.3 Hz), 7.12 (1H,
t,J=8.2Hz), 7.20 (1H, dt, J = 1.4, 7.6 Hz), 8.96 (111, s) ppm. WO
WQQaB/109887 PCT/H U 211115/1111111152 176 13C-NMR ECIDMELZ005/000052
TMS, 101 MHz): 182.6, 152.2, 141.4, 134.8, 132.5, 129.9, 127.7, 123.0,
122.4,119.1, 115.6, 113.7, 109.6, 58.2, 54.0, 52.8, 48.5, 35.2, 31.0, 21.2,
8.6 ppm. Analysis for the Formula C23H28C1N30 (397.95): Calculated: C
69.42, H 7.09, C18.91, N 10.56 %. Found: C 69.28, H 7.06, CI| 8.82, N
10.38 %. Example 109
3-{6-[4-(3-chlorophenyl)-piperazine-Iyl]-hexyl}-3-ethyl-1,3-
dihydro-2H-indol-2-one monohydrochloride The title compound is
prepared according to process H starting from
3-(6- bronﬁﬂﬁm@)hﬁﬂ-ﬂﬁm&ma@mmﬂ 2dnElahd/ = 6.7 Hz)

i e o B TR Ao

(C=0) crhv2l-1IHNGIE, (DMS 46 55 NISH, 2600, I0H2) (T G)(3R191.-2.897.3

Hz), 1.0%rf: TR 24T Mok 351 5128 Pl 5558 Ak T 5:69.
6.80 (6H, m), 7.21 (1H, t, J = 8.2 Hz), 10.43 (1H, ), 11.12 (1K,
br s) ppm.

BC-NMR (DMSO-ds, TMS, 101 MHz): 16.7, 20.9, 23.2, 23.3,
24.3, 25.0, 44.9, 45.9, 50.3, 52.3, 55.1, 562, 114.3, 1154,
118.6, 119.3, 120.8, 121.6, 129.1, 130.8, 132.1, 134.1, 141.0,
151.0, 181.7 ppm.

Analysis for the Formula C,7H37CI,N;0 (490.52):
Calculated: C 66.11,H 7.60, C1 14.46, N 8.57 %.
Found: C63.33,H7.95,Cl113.66, N 8.22 %.

Example 105
3-Ethyl-3- {4-[4~(3-fluorophenyl)-piperazin-1-y1]-butyl}-1,3-
dihydro-2H-indol-2-one monohydro-chloride

The title compound is prepared according to process H by
applying processing method 2 starting from 3-(4-chlorobutyl)-3-
ethyl-1,3-di-hydro-2H-indol-2-one  and  1-(3-fluorophenyl)-

piperazine.



WO 2005/109987 PCT/HU2005/000052 177 (2H,t, J = 7.0 Hz), 2.40 (4H,
t,J = 4.8 Hz), 3.12 (4H, t, J = 4.8 Hz), 7.02-6.73 (511, m), 7.24-7.13 (3H,

WOrR0s0®387LH, s) ppm. 13C-NMR (DMSO-d6, TMS, 50.3 MHXT81820%/900052
26.2, 26.7, 29.2,30.4, 37.1, 47.8,52.7, 53.3, 57.8, 109.2, 113.7, 114.6,
118.1, 121.6, 123.0, 127.6, 130.5, 132.5, 134.0, 142.7, 152.4, 181.0 ppm.
Elemental analysis for the Formula C26134CIN30 (440.03) Calculated: C
70.97,H 7.79, Cl 8.06, N 9.55 %. Measured: C 71.20, H 7.56, CI 7.86, N
9.35 %. WO 2005/109987 PCT/HU2005/000052 178 Example 110
3-Ethyl-3-[6-(4-pyridin-2-yl-pip erazinkf2-yl)-hexyl]-1,3-
dihydro-2H-indol-2-one monooxalate The title compound is prepared
according to process H applying processing method 3 from
3-(6-bronvbhexyd}-38319¢l-1,3- dihydro-2H-indoi-2-one and
2-(pyridin-1-yl)-piperazine. Melting point, 132-135 T. IR (KBr): 3000-2400,
1702 (C=0) cm 1. 11-I-NMR (DMSO-d6, TMS, 200 MHz):0.50 (3H, t, J =
7.3 Hz), IR (KBr): 3168, 1705 (C=0) cm™..

'H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J=7.4 Hz),
0.83-0.77 81H, m), 0.99-0.94 (1H, m), 1.81-1.61 (6H, m), 3.04-
2.95 (4H, m), 3.20 (2H, t, J=11.9 Hz), 3.46-3.41 (2H, m), 3.82
(2H, d, I=13.1 Hz), 6.62 (1H, dt, J=1.9, 8.4 Hz), 6.85-6.81 (2H,
m), 6.88 (1H, d, J=7.7 Hz), 7.00 (1H, dt, J=0.9, 7.5 Hz), 7.29-
7.16 (3H,m), 10.5 (1H, s), 11.2 (1H, br s) ppm.

PC-NMR (DMSO-ds, TMS, 101 MHz): 8.6, 21.5, 23.2, 30.3,
36.6, 44.9, 50.3, 53.2, 55.1, 102.7 (d, J=25.6 Hz), 106.0 (d,
J=21.4 Hz), 109.4, 111.5 (d, J=1.9 Hz), 121.7, 123.2,127.8,
130.8 (d, 1=9.9 Hz), 132.1, 142.7, 151.5 (d, J=9.9 Hz), 163.4 (4,
J=241.1 Hz), 180.8 ppm.

Analysis for the Formula C,4H3;CIFN;0 (431.99):
Calculated: C 66.73, H 7.23, C18.21, N 9.73 %.
Found: C66.14,H 7.21, C18.09, N 9.60 %.



0.96-0.80 (2H, m), 1.78-1.52 (4H, m), 2.89 (2H, t, J = 8.0 Hz), 3.11 (4H,
m), 3.70 (41-1, m), 6.72 (IH, dd, J = 5.1, 7.0 Hz), 7.02- 6.81 (3H, m),

W@ 205N W982H, m), 7.59 (1H, dt, J = 2.1, 7.8 Hz), 8.15 (1H, d&#CTANLIB)05/d00052
Hz) ppm. 13C-NMR (DMSO-d6, TMS, 50.3 MHz): 8.6, 23.4, 23.9, 26.1,
28.9, 30.5, 37.0, 42.2, 50.7, 53.3, 55.8, 107.8, 109.3, 114.3, 121.7, 123.1,
127.7, 132.5, 138.1, 142.7, 147.8, 158.3, 164.5, 181.0 ppm. Elemental
analysis for the Formula C27H36N405 (496.61) Calculated: C 65.30, H
7.31, N 11.28 %. Measured: C 64.01, H 7.40, N 10.85 %. WO
2005/109987 PCT/HU2005/000052 1739 Example 111 3-Ethyl-5-fluoro-3-
{4-[4-(4-fluorophenyl)-piperazine-l-yl]- butyl}-1,3-dihydro-2H-indol-2-one
The title compound is prepared according to process H by applying
processing method 1 starting frcﬂmﬂn(plecmﬁrobutyl) 3-

ﬁfjglozr?e%r?y&@j&ﬁ)hgéazmet%ﬁ rl{]r?z?l 0| t §°E§é%l) ﬁp@{%%n 1}233% 1716

(C=0), 1178wty1}-1,3-dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 1 starting from 5,7-dichloro-3-(4-
chlorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one  and  4-(4-
fluoro-phenyl)-piperazine.

M.p.: 227-229 °C.
IR (KBr): 3177, 2510, 2447, 1726, 1711 (C=0), cm-1.

"H-NMR (DMSO-ds, TMS, 400 MHz): 0.52 (3H, t), 0.82-0.80
81H, m), 0.96-0.94 (1H, m), 1.89-1.64 (6H, m), 3.14-2.98 (6H,
m), 3.45 (2H, m), 3.67 (2H, d, J=12.1 Hz), 7.00 (2H, dd, J=4.7,
9.5 Hz), 7.09 (2H, t, J=8.9 Hz), 7.43 (2H, 5), 11.04 (2H, s) ppm.

PC-NMR (DMSO-ds, TMS, 101 MHz): 8.5, 21.4, 23.2, 30.3,
36.4, 46.2, 50.6, 54.9, 114.3, 115.6 (d, J=22.1 Hz), 118.0 (d,
J=7.6 Hz), 122.6, 126.5, 127.4, 135.8, 139.5, 146.6 (d, J=1.9
Hz), 156.7 (d, 7=236.9 Hz), 180.4 Hz) ppm.

Analysis for the Formula C,4H9CI3FN30 (500.88):
Calculated: C 57.55, H 5.84, C121.23, N 8.39 %.
Found: C57.03,H5.97, C120.71, N 8.22 %.



'H-NMR (CDCI3, TMS, 500 MHz): 0.63 (3H, t, J = 7.4 Hz), 0.94-0.89 (111,
m), 1.14-1.09 (1H, m), 1.48-1.37 (2H, m), 1.80- 1.72 (2H, m), 1.96-1.89
WQZNMYIBP5 (2H, t, J= 7.7 Hz), 2.51 (4H, t, J= 4.9 Hz), 3.06 RGAHH 254090052
Hz), 6.95-6.89 (314, m), 6.87 (1H, dd, J= 2.4, 8.2 Hz), 6.86-6.81 (3H, m),
9.53 (1H, s) ppm. '3C-NMR (CDC13, TMS, 125.6 Mi13z): 8.4, 22.1, 26.8,
30.9, 37.4,50.0, 53.0, 54.9 (d, J= 1.7 Hz), 58.0, 110.1 (d, J= 8.1 Hz),
110.8 (d, J= 23.9 Hz), 113.9(d, J= 23.5 Hz), 115.4 (d, J= 22.2 Hz), 117.6
(d,J=7.7Hz),134.4 (d,,J=7.7 Hz), 137.4 (d, J = 1.7 Hz), 147.9 (d, J=
2.1 Hz), 157.0 (d, J= 238.8 Hz), 1591/4d, J=240.1 Hz), 182.9 ppm. WO
2005/109987 PCT/HU2005/000052 180 Elemental analysis for the
Formula C24H29F2N30 (413.52) Calculated: C 69.71, H 7.07, N 10.16
%. Measured: C 69.90, H 6.96, N 10.20 %. Example 112
3-{4-[4-(3,5-dichlorophenyl)-pip azin-ll-é/giplutyl}-?a-ethyl-l,3
dihydro-2H-indol-2-one monohy F88MoTide The title compound is

prepared auigoiding{tw [z asdithioyosrplinpipsaesing]reatinds2 from

3-(4-chIorobutyl)-3-eth3{I- . i )
ethyl-6-fluoro-1,3-dihydro-2 H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 starting from S5-chloro-3-(4-
chlorobutyl)-3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one  and
1-(2,4-dichlorophenyl)-piperazine.

M.p.: 238-240 °C.

IR (KBr): 3144 , 2549, 2469, 1706 (C=0) cm™.

'H-NMR (DMSO-ds, TMS, 400 MHz): 0.51 (3H, t, J=7.3 Hz),
0.84-0.80 (1H, m), 0.95-0.90 (1H, m), 1.86-1.61 (6H, m), 3.17-
3.01 (6H, m), 3.38-3.33 (2H, m), 3.47 (2H, d, J=8.7 Hz), 6.88
(1H, d, J=9.4 Hz), 7.21 (1H, d, J=8.7 Hz), 7.40 81H, dd, J=2.4,
8.7 Hz), 7.53 (1H, d, J=7.4 Hz), 7.59 (1H, d, J=2.4 Hz) ppm.

BC.NMR (DMSO-ds, TMS, 101 MHz): 8.5, 21.4, 23.3, 30.2,
36.4, 47.751.1, 53.4, 55.1, 99.0 (d, ]=26.3 Hz), 111.7 (d, J=18.7
Hz), 122.5, 125.1, 128.1, 128.3, 128.7, 129.5, 130.0, 143.0 (d,
J11.1 Hz), 146.7, 156.9 (d, J=243.8 Hz), 180.6 ppm.



1,3-dihydro-2H-indol-2-one and 1-(3,5-dichlorophenyl)- piperazine. Melting
point, 219-220 T. IR (KBr): 3205, 2396, 1722 (C=0), 798 cm 1. 'H-NMR
w@ERMS 098] TMS, 500 MHz): 0.51 (3H, t, J= 7.4 Hz), 0.81-0.PCTIHH/29()5/000052
0.98-0.93 (1H, m), 1.80-1.61 (6H, m), 2.97- 2.94 (4H, m), 3.27 (2H, t, J=
12.4 Hz), 3.46-3.38 (2H, m), 3.91 (2H, d, J=13.2 Hz), 6.87 (1H, td, J=
0.5,7.7Hz),6.94 (IH, t,J = 1.7 Hz), 7.00 (1H, dt, J = 1.0, 7.6 Hz), 7.03
(2H,d,J=1.7 Hz), 7.18 (1H, dt, J=1.4, 7.7 Hz), 7.21 (1H, td, J= 0.6, 7.3
Hz), 10.46 (1H, s), 11.33 (1H, sz) ppm. WO 2016/109987 PCT/H U
211115/1111111152 181 13C-NMRIfIMS0O-d6, TMS, 125.6 MHz): 8.6,
21.4,23.2, 30.3, 36.6, 44.5, 50.1, 53.1, 55.0, 109.4, 113.8, 118.3, 121.7,
123.2, 127.7,132.1, 134.9, 142.7, 151.4, 180.7 ppm. Elemental analysis
for the FémabisicRn HedorsNaC82ERFNGRIEHMtEd):C 59.70, H 6.26, CI

22.03, N&, Cgl‘%edfl:/le?&%zéﬁ,?gso 2 H 6.20, C121.92, N 8.69 %.

Example 113 3-Ethyl- -fluorophenyl)-piperazin-1-yl]-butyl}-5-
mnethyl-E8udihydro-2 HFifidal-R-Gis %.

Example 108
3-{3-[4-(3-Chlorophenyl)-piperazin-1-y1]-propyl}-3-ethyl-1,3-
dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(3-chloropropyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(3-chlorophenyl)-
piperazine.

M.p.: 119-120 °C (hexane—ethyl acetate).
IR (KBr): 3434, 3171, 1716 (C=0), 749 cm".

'H-NMR (CDCls, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 Hz),
1.17-1.04 (1H, m), 1.40-1.24 (1H, m), 1.86-1.76 (2H, m), 2.00-
1.88 (2H, m), 2.26 (2H, t, J = 7.4 Hz), 2.42 (4H, t, J = 5.1 Hz), -
3.10 (4H, t,J = 5.1 Hz) 6.71 (1H, dd, J = 1.7, 8.4 Hz), 6.76 (1H,
dd, J = 1.1, 7.9 Hz), 6.81 (1H, t, J = 2.1 Hz), 6.91 (1H, d, J =
7.7 Hz), 7.05 (1H, dt, J = 1.1, 7.5 Hz), 7.12 (1H, 4, J = 6.3 Hz),
7.12 (1H, t, J = 8.2 Hz), 7.20 (1H, dt, J = 1.4, 7.6 Hz), 8.96 (1H,
s) ppm.



The title compound is prepared according to process H by applying
processing method 1 from 3-(4-chlorobutyl)-3-ethyl-5-
WOrpst102987dihydro-2H-indol-2-one and 1-(4-fluorophenyl-)- pR&EraEine0s/000052
Melting point, 146-149 C. IR (KBr): 3170, 1715 (C=0), 1162 cm 1.
1H-NMR (DMSO-d6, TMS, 500 MHz): 0.50 (3H, t, J= 7.4 Hz), 0.86-0.77
(1H, m), 1.00-0.94 (1H, m), 1.37-1.24 (2H, m), 1.76- 1.68 (4H, m),
2.20-2.10 (2H, m), 2.26 (3H, s), 2.38 (4H, sz), WO 2005/109987
PCT/HU2005/000052 182 2.99 (4H, t, J=4.9 Hz), 6.73 (1H, d, J= 7.8 Hz),
6.90 (2H, dd, J = 4.6, 9.3 Hz), 6.96 {T#1, d, J= 7.8 Hz), 6.99 (1H, s), 7.02
(2H, t, J=8.9 Hz), 10.24 (1H, s) ppm. 13C-NMR (DMSO-d6, TMS, 125.3
MHz): 8.6, 21.0, 22.0, 26.5, 30.6, 37.1, 49.1, 52.8, 53.4, 57.6, 108.9,
115.3 (d, J=22.0 Hz), 117.0 (d, j= 7.3 Hz), 123.7, 127.9, 130.3, 132.5,

140.2,1 J=2.0.H =, 8 pm.,Elemental

analysisé?g:r;]ﬁll(e%é rrr%u 53%%%8{@'@%@[%&%& gg 743?32, H

7.88, N 16228, %2 M aklifdd: 12373.102H,7182,IN 1 X 4.3 .Exafbe 114
58.2,54.0, 52.8, 48.5, 35.2, 31.0, 21.2, 8.6 ppm.

Analysis for the Formula Cy3H,3CIN3O (397.95):
Calculated: C 69.42, H 7.09, C18.91, N 10.56 %.
Found: C 69.28,H 7.06, C18.82, N 10.38 %.

Example 109
3-{6-[4-(3-chlorophenyl)-piperazine-1-yl]-hexyl}-3-ethyl-1,3-
dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process H starting
from 3-(6-bromohexyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and

1-(3-chlorophenyl)-piperazine and the reaction mixture is

processed according to method 2.
Melting point, 124-127 °C.
IR (KBr): 3073, 1711 (C=0) em™.

'H-NMR (DMSO-ds, TMS, 200 MHz): 0.50 (3H, t, J = 7.3 Hz),
1.02-0.79 (2H, m), 1.31-1.13 (6H, m), 1.78-1.65 (4H, m), 2.20



3-{4-[4-(3,5-dichlorophenyl)-piperazine-1-yl]-butyl}-3-ethyl-5
fluoro-1,3-dihydro-2H-indol-2-one The title compound is prepared
WQ@eeevdiaesto process H by applying processing method | frorARCT/HU2005/000052
3-(4-chlorobutyl)-3-ethyl-5- fluoro-1,3-dihydro-2H-indol-2-one and
1-(3,5-dichlorophenyl)- piperazine. Melting point, 122-124 C. 112 (KBr):
1719 (C=0), 986, 968, 822.cm 1. WO 2005/109987 PCT/HU2005/000052
183 'H-NMR (DMSO-d6, TMS, 500 MHz): 0.51 (3H, t, J= 7.4 Hz),
0.81-0.77 (1H, m), 1.18-0.95 (1H, m), 1.34-1.27 (2H, m), 1.80- 1.69 (4H,
m), 2.18-2.13 (2H, m), 2.35 (4H, t, J¥H.0 Hz), 3.13 (4H, t, J= 5.0 Hz),
6.81 (1H, dd, J= 4.4, 8.4 Hz), 6.83 (1H,t,J = 1.7 Hz), 6.89 (2H, d, J= 1.7
Hz), 6.98 (1H, ddd, J= 2.7, 8.4, 9.6 Hz), 7.15 (1H, dd, J= 2.7, 8.4 Hz),
10.37 pBHIBC NMRHDVS M GEELTIE= 1S BAIBAR 845, 2179 2684, 30.4,

3L e oy P  T 7 2 R e e 5 iy
134.7, 138.8 (d, J= 1.5 Hz), 152.8, 158.3 (d, J= 236.3 Hz), 180.9 ppm.
Elemental 2iahRIRiRISS FOTME SraHaSt FaN3S §1ef 36 7

29.2, 30.4, 37.1, 47.8, 52.7, 53.3, 57.8, 109.2, 113.7, 114.6,

118.1, 121.6, 123.0, 127.6, 130.5, 132.5, 134.0, 142.7, 152.4,

181.0 ppm.

Elemental analysis for the Formula CysH3,CIN50 (440.03)
Calculated: C 70.97,H 7.79, C18.06, N 9.55 %.
Measured: C 71.20,H 7.56, C17.86, N 9.35 %.



Calculated: C 62.07, H 6.08, Cl 15.27, N 9.05 %. Measured: C 61.84, H
5.86, Cl 14.97, N 8.94 %. Example 115
w@20446@84-dichlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-5- PCT/HU2005/000052
fluoro-1,3-dihydro-2H-indol-2-one The title compound is prepared
according to process H by applying processing method 1 from
3-(4-chlorobutyl)-3-ethyl-5- fluoro-1,3-dihydro-2H-indol-2-one and
1-(3,4-dichlorophenyl)- piperazine. WO 2005/109987
PCT/HU2005/000052 184 Melting point, 152-155 C. IR (KBr): 3058,
1709 (C=0), 823, 794 cm-1. 1H-NMR§DMSO0-d6, TMS, 500 MHz): 0.50
(3H, t, J=7.4 Hz), 0.82-0.76 (1H, m), 0.99-0.92 (1H, m), 1.35-1.24 (2H,
m), 2.00- 1.67 (4H, m), 2.19-2.11 (2H, m), 2.36 (4H, t, J= 5.0 Hz), 3.09
(411, t, J= 5.0 Hz), 6.81 (1H, d&xrmple 1.8 Hz), 6.89 (1H, dd, J=2.9, 9.0

e o) S T R Y B PRE A 05 9o 36 am, o

ppm. 13C- NMR (DN@@CUG—ZFMSdQL%@QO@@kEQ 9, 26.4, 30.4, 36.9,
47.6,52.4,54.1, 57.4, 109.8 (d, J= 8.3 Hz), 111.2 (d, J=
The title compound is prepared according to process H applying
processing method 3 from 3-(6-bromohexyl)-3-ethyl-1,3-
dihydro-2H-indoi-2-one and 2-(pyridin-1-yl)-piperazine.

Melting point, 132-135 °C.
IR (KBr): 3000-2400, 1702 (C=0) cm™.

'H-NMR (DMSO-ds, TMS, 200 MHz):0.50 (35, t, J = 7.3 Hz),
0.96-0.80 (2H, m), 1.78-1.52 (4H, m), 2.89 (2H, t, J = 8.0 Hz),
3.11 (4H, m), 3.70 (4H, m), 6.72 (1H, dd, J = 5.1, 7.0 Hz), 7.02-
6.81 (3H, m), 7.21-7.12 (2H, m), 7.59 (1H, dt, J = 2.1, 7.8 Hz),
8.15 (1H, dd, J = 1.3, 5.1 Hz) ppm.

BC-NMR (DMSO-ds, TMS, 50.3 MHz): 8.6, 23.4, 23.9, 26.1,
28.9, 30.5, 37.0, 42.2, 50.7, 53.3, 55.8, 107.8, 109.3, 114.3,
121.7, 123.1, 127.7, 132.5, 138.1, 142.7, 147.8, 158.3, 164.5,
181.0 ppm.

Elemental analysis for the Formula C;7H3¢N4Os (496.61)
Calculated: C65.30,H 7.31, N 11.28 %.
Measured: C 64.01, H 7.40, N 10.85 %.



24.4 Hz), 113.8 (d, J = 23.4 Hz), 115.3, 116.2, 119.6, 130.6, 131.6, 134.5
(d, J=8.3 Hz), 138.8, 150.9, 158.3 (d, J = 236.3 Hz), 180.9 ppm.
WEpIgRtaBanalysis for the Formula C24H2sC12FN30 (464.4 PCT/HU2005/000052
Calculated: C 62.07, H 6.08, Cl 15.27, N 9.05 %. Measured: C 61.67, H
6.00, Cl 15.16, N 8.95 %. WO 2005/109987 PCT/HU2005/000052 185
Example 116 3-Etil-5-fluor-3-[4-(4-fenil-piperazin-I-il)-butil]-1,3-dihidro-
2H-indo1-2-on The title compound is prepared according to process H by
applying processing method 1 from 3-(4-chlorobutyl)-3-ethyl-5-
fiuoro-1,3-dihydro-2H-indol-2-one ard4.-phenylpiperazine. Melting point,
125-130 T. IR (KBr): 3032, 1710 (C=0) cm 1. IH-NMR (DMSO-d6, TMS,
500 MHz): 0.51 (311, t, J= 7.4 Hz), 0.86-0.76 (1H, m), 1.04-0.94 (1H, m),
1.40-1.25 (2H, m), 1.80- 1.69 (4Ekampl?.1912.14 (2H, m), 2.39 (4H, s),

3.05 (4H, t, 15 4.7 Hz), 6 H. 1, J= 7.3,Hz),.6.83 (1H, dd, J= 4.4, 8.4
Hz), 6.89 étf?‘éﬁéﬁéﬁ%ﬁ%?‘é‘?@é@i"iﬁ%ﬁpﬁ‘g 1R ﬁzzlf‘ﬁ?ié](m, dd,
J=2.6, 8.4 Hz), 7.19 (Rirtyt}-I53 Ahiirh-1H-2816143, @)eppm.

The title compound is prepared according to process H by
applying processing method 1 starting from 3-(4-chlorobutyl)-3-
ethyli-5-fluoro-1,3-dihydro-2H-indol-2-one and 1-(4-

fluorophenyl)-piperazine.
Melting point, 119-122 °C.
IR (KBr): 3252, 1716 (C=0), 1178 cm™.

'H-NMR (CDCl;, TMS, 500 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.94-0.89 (1H, m), 1.14-1.09 (1H, m), 1.48-1.37 (2H, m), 1.80-
1.72 (2H, m), 1.96-1.89 (2H, m), 2.25 (2H, t, J = 7.7 Hz), 2.51
(4H, t, J = 4.9 Hz), 3.06 (4H, t, J = 4.9 Hz), 6.95-6.89 (3H, m),
6.87 (1H, dd, J = 2.4, 8.2 Hz), 6.86-6.81 (3H, m), 9.53 (1H, s)
ppm.

BC.NMR (CDCls, TMS, 125.6 MHz): 8.4, 22.1, 26.8, 30.9,
37.4, 50.0, 53.0, 54.9 (d,J=1.7 Hz), 58.0, 110.1 (d, J = 8.1 Hz),
110.8 (d, J=23.9 Hz), 113.9(d, J = 23.5 Hz), 115.4 (d, J = 22.2
Hz), 117.6 (d, J = 7.7 Hz), 134.4 (d,J = 7.7 Hz), 137.4 (d, J =
1.7 Hz), 147.9 (d, J=2.1 Hz), 157.0 (d, J = 238.8 Hz), 159.1 (d,
J=240.1 Hz), 182.9 ppm.



13C-NMR (DMSO-d6, TMS, 125.6 MHz): 8.5, 22.0, 26.4, 30.4, 36.9, 48.3,
52.8,54.1 (d, J= 2.0 Hz), 57.5, 109.8 (d, J= 8.3 Hz), 111.1 (d, J=23.9
WS89 71d, J = 23.0 Hz), 115.4, 118.9, 129.0, 134.5 (d, JPTBH®2))05/000052
138.8 (d, J= 1.5 Hz), 151.2, 158.3 (d, J=236.3 Hz), 180.9 ppm. WO
2005/109987 PCT/HU2005/000052 186 Elemental analysis for the
Formula C24H30FN30 (395.52) Calculated: C 72.88, H 7.65, N 10.62 %.
Measured: C 71.88, H 7.71, N 10.71 %. Example 117
3-{4-[4-(3-chloro-4-fluorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-6-fluoro-1,3-dihydro-2H-indol-2L8he monohydrochloride The title
compound is prepared according to process H by applying processing
method 2 from 3-(4-chlorobutyl)-3-ethyl-6-
fluoro-1,3-dihydro-2H-indol-2-one and 1-(3-chloro-4-

fluorophenyl)-piperazine. Meltingpoint, 94- - 3422, 3159,
2877, 17@%@; %@iﬁilglﬁrl&fﬁﬁw&%%ﬁgg%%m); 0.60
(3H, t, J Calculiey; 1.08691,(BH,01) NL19GLE. B0 (6H, m), 3.03-2.85 (4H,
m), 3.5 ﬂ?'é'efsﬁrze}d?'m'é'g&.égﬂ{ @b&ﬁ(ﬂd—bos%lzz (1H, sz) ppm.

Example 112
3-{4-[4-(3,5-dichlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-1,3-
dihydro-2 H~indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 from 3-(4-chlorobutyl)-3-ethyl-
1,3-dihydro-2H-indol-2-one ~ and 1-(3,5-dichlorophenyl)-

piperazine.
Melting point, 219-220 °C.
IR (KBr): 3205, 2396, 1722 (C=0), 798 cm™.

'H-NMR (DMSO-ds, TMS, 500 MHz): 0.51 (3H, t, J = 7.4 Hz),
0.81-0.77 (1H, m), 0.98-0.93 (1H, m), 1.80-1.61 (6H, m), 2.97-
2.94 (4H, m), 3.27 (2H, t, J = 12.4 Hz), 3.46-3.38 (2H, m), 3.91
(2H, d,J=13.2 Hz), 6.87 (1H, td, J= 0.5, 7.7 Hz), 6.94 (1H, t, J
= 1.7 Hz), 7.00 (1H, dt, J= 1.0, 7.6 Hz), 7.03 (2H, d, J = 1.7
Hz), 7.18 (1H, dt, J=1.4, 7.7 Hz), 7.21 (1H, td, J = 0.6, 7.3 Hz),
10.46 (1H, s), 11.33 (1H, sz) ppm.



13C-NMR (CDC13, TMS, 125.6 MHz): 8.4, 21.7, 23.4, 31.1, 36.6, 47.2,
51.7,53.4,56.9, 98.7 (d, J= 26.9 Hz), 108.6 (d, J= 22.5 Hz), 117.1, 119.8,
WQ2031@98% 18.5 Hz), 123.7 (d, J= 9.8 WO 2005/109987  PCT/HU2005/000052

PCT/HU2005/000052 187 Hz), 127.0 (d, J = 2.9 Hz), 142.9 (d, J = 10.3

Hz), 146.5 (d, J = 2.9 Hz), 152.4, 154.4, 161.6, 163.5, 182.1 ppm.
Elemental analysis for the Formula C24H29C12F2N30 (484.42)
Calculated: C 59.51, H 6.03, C114.64, N 8.67 %. Measured: C 58.84, H
6.15, Cl 14.26, N 8.57 %. Example 118
3-Ethyl-6-fluoro-3-{4-[4-(4-fluoropheryi}-piperazin-1-yl]-
butyl}-1,3-dihydro-2H-indol-2-one monohydrochloride The title compound
IS prepared according to process H using processing method 2 from
3-(4- chlor&bﬂ@d}%@ﬂvﬁﬁl@dwa}m& J-2hey MEEH Sredl Gt 24022 B rRl). 3,

L ogsbeny perenine. e SS8308 CRKE 2ect
7.4 Hz), 1296,033012134) 1227%- 150546180 Mpp&44-2.93 (10H, m), 7.28-
6.67 (7H, m), 10.6 (1H, s), 11.1 (1H, sz) ppm. WO 2005/109987

PCT/HU2005/000052

Elemental analysis for the Formula C,4H30CIsN;0 (482.89)
Calculated:  C 59.70, H 6.26, C122.03, N 8.70 %.
Measured: C 59.02,H 6.20, C121.92, N 8.69 %.

Example 113
3-Ethyl-3-{4-[4-(4-fluorophenyl)-piperazin-1-yl]-butyl}-5-
methyl-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 from 3-(4-chlorobutyl)-3-ethyl-5-
methyl-1,3-dihydro-2H-indol-2-one and  1-(4-fluorophenyl-)-

piperazine.

Melting point, 146-149 °C.

IR (KBr): 3170, 1715 (C=0), 1162 cm™.

"H-NMR (DMSO-ds, TMS, 500 MHz): 0.50 (3H, t, J = 7.4 Hz),

0.86-0.77 (1H, m), 1.00-0.94 (1H, m), 1.37-1.24 (2H, m), 1.76-
1.68 (4H, m), 2.20-2.10 (2H, m), 2.26 (3H, s), 2.38 (4H, s7),



188 Elemental analysis for the Formula C24H30C1F2N30 (449.98)
Calculated: C 64.06, H 6.72, Cl 7.88, N 9.34 %. Measured: C 63.63, H

W@ 750199830, N 8.94 %. Example 119 PCT/HU2005/000052
7-chioro-3-ethyi-5-fluoro-3-{4-[4-(4-fluorophenyl)-piperazin-I- yl]-butyl} -1,3
-dihydro-2H-indol-2-one The title compound is prepared according to
process H using processing method 1 from
7-chioro-3-(4-chlorobutyl)-3-ethyl-5- fluoro-1,3-dihydro-2H-indol-2-one and
1-(4-fluorophenyl)- piperazine. Melting point, 161-162 C. 1R (KBr): 2956,
2786, 1721 (C=0) cm'. 'H-NMR (DM&£3-d6, TMS, 200 MHz): 0.52 (3H, t,
J=7.6 Hz), 0.99-0.75 (2H, in), 1.33-1.27 (2H, m), 1.86-1.68 (4H, m), 2.20-
2.14 (2H, m), 2.41-2.36 (4H, m), 3.01-2.97 (4H, m), 7.07-6.87 (4H, m),
7.23 (2H2 393418, 8, M7 A10R ) 1647 32) b pin JEI Er it GAAIREE tof; the

N 038 0 Mescurit e ol A do SiEve RSG5 v it

2005/109987 $EHRAUZ0DS(0BDebep189

PC-NMR (DMSO-ds, TMS, 125.3 MHz): 8.6, 21.0, 22.0, 26.5,
30.6, 37.1, 49.1, 52.8, 53.4, 57.6, 108.9, 115.3 (d, J = 22.0 Hz),
117.0 (4, J = 7.3 Hz), 123.7, 127.9, 130.3, 132.5, 140.2, 148.1
(d, J=2.0 Hz), 156.1 (d, J=235.8 Hz), 181.0 ppm.

‘Elemental analysis for the Formula C;5H;,FN;O (409.55)
Calculated:  C 73.32, H 7.88, N 10.26 %.
Measured: C73.10,H7.81,N 10.12 %.

Example 114
" 3-{4-[4-(3,5-dichlorophenyl)-piperazine-1-yl]-butyl}-3-ethyl-5-
fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 from 3-(4-chlorobutyl)-3-ethyl-5-
fluoro-1,3-dihydro-2H-indol-2-one and 1-(3,5-dichlorophenyl)-
piperazine.

Melting point, 122-124 °C.,

IR (KBr): 1719 (C=0), 986, 968, 822.cm™.



Example 120 7-chloro-3-{4-[4-(4-chlorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one monohydrochloride The title

W@empaAaNd7s prepared according to process H by applying pPGGZHSI1g5/000052
method 2 from 7-chloro-3-(4-chlorobutyl)-
3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and 1-(4-
chlorophenyl)-piperazine. Melting point, 117-119 C. IR (KBr): 3428, 1719
(C=0) cm-1 . 1H-NMR (DMSO-d5, TMS, 500 MHz): 0.52 (3H,t,J=7.4
Hz), 0.96-0.80 (2H, m), 1.86-1.64 (6H, m), 3.04-2.96 (2H, in), 3.20- 3.15
(2H, m), 3.77-3.75 (2H, m), 3.91 (4H.&}), 7.30-6.99 (6H, m), 10.9 (1H, s),
11.3 (1H, sz) ppm. Elemental analysis for the Formula C24H29C13FN30
(500.88) Calculated: C 57.55, H 5.84, Cl 21.23, N 8.39 %. Measured: C
56.31, H5.94, Cl 21.81, N 8.06 %. WO 2005/109987

PR St i
ethyl-1,3.8ihdrd-{hHoE2),0hé SFOA SiE,ampa s i Prearad, apsordlng to
Process FLb%am, m), 2.18-2.13 (2H, m), 2.35 (4H, 1, J = 5.0 Hz), 3.13

(4H, t,J=5.0 Hz), 6.81 (1H, dd, J = 4.4, 8.4 Hz), 6.83 (1H, , J

=1.7 Hz), 6.89 (2H, d, J = 1.7 Hz), 6.98 (1H, ddd, J= 2.7, 8.4,

9.6 Hz), 7.15 (1H, dd, J=2.7, 8.4 Hz), 10.37 ppm.

BC.NMR (DMSO-ds, TMS, 125.6 MHz): 8.5, 21.9, 26.4, 30.4,
36.9,47.3,52.4,54.1 (d, J=1.5 Hz), 57.4, 109.8 (4, J = 8.3 Hz),
111.1 (d, J = 23.9 Hz), 113.0, 113.8 (d, J = 23.4 Hz), 117.0,
134.5 (d, J= 7.8 Hz), 134.7, 138.8 (d, /= 1.5 Hz), 152.8, 158.3
(d, J=236.3 Hz), 180.9 ppm.

Elemental analysis for the Formula Cp4H,3CI,FN30 (464.41)
Calculated:  C 62.07,H 6.08, C115.27, N 9.05 %.
Measured: C 61.84,H 5.86, C114.97, N 8.94 %.

Example 115
3-{4-[4~(3,4-dichlorophenyl)-piperazin-1-yl]-butyl}-3-ethyl-5-
fluoro-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 from 3-(4-chlorobutyl)-3-ethyl-5-
fluoro-1,3-dihydro-2H-indol-2-one and 1-(3,4-dichlorophenyl)-

piperazine.



applying processing method 1 from 5-chloro-3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-chlorophenyl)- piperazine.
WORSRIVIPI8Int, 186-188 C. JR (KBr): 3286, 2934, 1715 (C=0) PLAM2903/000052
1H-NMR (DMSO-d6, TMS, 200 MHz): 0.64 (3H, t, J= 7.3 Hz), 1.11-0.91
(2H, m), 1.43-1.37 (2H, m), 1.98-1.71 (4H, m), 2.28- 2.21 (2H, m),
2.52-2.47 (4H, m), 3.13-3.08 (4H, m), 6.86-6.77 (3H, m), 7.27-7.09 (4H,
m), 8.9 (111, sz) ppm. Elemental analysis for the Formula
C24H29C12N30 (446.42) Calculated: C 64.57, H 6.55, C115.88, N 9.41
%. Measured: C 64.86, H 6.59, C118459, N 9.39 %. WO 2005/109987
PCT/HU2005/000052 191 Example 122
5-chloro-3-{4-[4-(4-chlorophenyl)-piperazin-I-yl]-butyl}-3-
ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one The title compound is prepared

accordi roces %}_ ying processing method 2 from
5-ch|orci%§a?ﬁgm81r%%§y ))-iﬁet yi-6-fluoro-1,3-dihydro-2H-indol-2-one and
1-(4- chlorophenyl)-piperazine. Melting point, 194-197 C.

IR (KBr): 3058, 1709 (C=0), 823, 794 cm™.

'H-NMR (DMSO-ds, TMS, 500 MHz): 0.50 (3H, t, J = 7.4 Hz),
0.82-0.76 (1H, m), 0.99-0.92 (1H, m), 1.35-1.24 (2H, m), 2.00-
1.67 (4H, m), 2.19-2.11 (2H, m), 2.36 (4H, t, J = 5.0 Hz), 3.09
(4H, t, J= 5.0 Hz), 6.81 (1H, dd, /= 4.4, 8.4 Hz), 6.89 (1H, dd,
J=29,9.0 Hz), 6.98 (1H, ddd, J= 2.7, 8.4, 9.6 Hz), 7.08 (1H,
d, J =29 Hz), 7.15 (1H, dd, J= 2.7, 8.6 Hz), 736 (1H, d, J =
9.0 Hz), 10.36 (1H, s) ppm.

BC.NMR (DMSO-ds, TMS, 125.6 MHz): 8.5, 21.9, 26.4, 30.4,
36.9, 47.6, 52.4, 54.1, 57.4, 109.8 (d, J=8.3 Hz), 111.2 (d, J =
24.4 Hz), 113.8 (d, J = 23.4 Hz), 115.3, 116.2, 119.6, 130.6,
131.6, 134.5 (d, J = 8.3 Hz), 138.8, 150.9, 158.3 (d, J = 236.3
Hz), 180.9 ppm.

Elemental analysis for the Formula Ca4HpsCLFN;O (464.41)
Calculated: C62.07,H6.08, C115.27, N 9.05 %.
Measured: C61.67,H6.00,Cl115.16,N 8.95 %.



JR (KBr): 3283, 2934, 1717 (C=0), 1692 cm 1. 'H-NMR (DMSO-d6, TMS,
500 MHz): 0.50 (3H, t, J= 7.6 Hz), 0.95-0.78 (2H, m), 1.33-1.26 (2H, m),
WA RSNB8HH, m), 2.19- 2.14 (2H, m), 2.38 (4H, s), 3.05 (4H PETHD206840052
(3H, m), 7.21 (2H, m), 7.47 (1H, m), 10.6 (1H, s) ppm. Elemental analysis
for the Formula C24H28C12FN30 (464.41) Calculated: C 62.07, H 6.08,
Cl 15.27, N 9.05 %. Measured: C 61.94, H 6.24, Cl 14.62, N 8.64 %. WO
2005/109987 PCT/HU2005/000052 192 Example 123 3 -15-
[4-(4-chlorophenyl)-pip er azin- | -yl] -p entyl } -3 -ethyl-1, 3 -
dihydro-2H-idol-2-one The title comp&énd is prepared according to
process H by applying processing method | from 3-(5 -chloropentyl)-3
-ethyl- 1,3-dihydro-2H-indol-2-one and 1-(4-chlorophenyl)-piperazine.
Melting point, 142-143 C. 1R (KBRa@9k91 1400 (C=0) cm 1. 1H-NMR

114 (o1, B L3OO, b O B A T ) 5 o6

(4H, m), 7.22-6.82 (8H, m), 10.34dikdal)pm.

The title compound is prepared according to process H by
applying processing method 1 from 3-(4-chlorobutyl)-3-ethyl-5-

fluoro-1,3-dihydro-2 H-indol-2-one and 1-phenylpiperazine.
Melting point, 125-130 °C.
IR (KBr): 3032, 1710 (C=0) cm’".

"H-NMR (DMSO-dg, TMS, 500 MHz): 0.51 (3H, t, J = 7.4 Hz),
0.86-0.76 (1H, m), 1.04-0.94 (1H, m), 1.40-1.25 (2H, m), 1.80-
1.69 (4H, m), 2.19-2.14 (2H, m), 2.39 (4H, s), 3.05 (4H, t, J =
4.7 Hz), 6.76 (1H, t, J= 7.3 Hz), 6.83 (1H, dd, J = 4.4, 8.4 Hz),
6.89 (2H, d, J=8.2 Hz), 6.99 (1H, dt, J=2.7, 9.0 Hz), 7.15 (1H,
dd, J=2.6, 8.4 Hz), 7.19 (2H, t, J= 7.5 Hz), 10.39 (1H, s) ppm.

PC-NMR (DMSO-ds, TMS, 125.6 MHz): 8.5, 22.0, 26.4, 30.4,
36.9, 48.3, 52.8, 54.1 (d,J=2.0 Hz), 57.5, 109.8 (d, J = 8.3 Hz),
111.1 (d, J = 23.9 Hz), 113.8 (d, J = 23.0 Hz), 115.4, 118.9,
129.0, 134.5 (d, J= 7.8 Hz), 138.8 (d, /= 1.5 Hz), 151.2, 158.3
(d, J=236.3 Hz), 180.9 ppm.



Elemental analysis for the Formula C25H32C1N30 (426.01) Calculated:
C 70.49,H 7.57, C18.32, N 9.86 %. Measured: C 70.23, H 7.50, C18.13,
WO200890998VWWO 2005/109987 PCT/HU2005/000052 193 ExarRQIEHR2p05/000052
5,7-dichloro-3-{4-[4-(3,4-dichlorophenyl)-piperazin-1-yl]-
butyl}-3-ethyl-I,3-dihydro-2H-indoi-2-one The title compound is prepared
according to process H by applying processing method 1 from
5,7-dichloro-3-(4- chiorobutyi)-3-ethyl-1,3-dihydro-2H-indol-2-one and
1-(3,4- dichlorophenyl)-piperazine. Melting point, 164-165 C. IR (KBr):
2969, 1734 (C=0) cm 1. 1H-NMR (D¥S0-d6, TMS, 500 MHz): 0.51 (311,
t, J= 7.4 Hz), 0.98-0.78 (2H, m), 1.36-1.26 (2H, m), 1.84-1.70 (4H, m),
2.20- 2.14 (2H, m), 2.36 (411, sz), 3.10 (4H, m), 6.88 (1H, m), 7.08 (1H,
s), 7.38-Flet¢atd] ampl¥sisOf¢t Hheorbiule (CHHs)D. (BRRa®ntal analysis

for the Fermg%%4H?€%§§lﬁé§?ﬁ]§bl /culated: C 55.94, H 5.28, CI

2752, N3.1 easured: C , ol 27.12, N 8.10 %. WO
2016/10908FRET/H UZ11.88 54 1T11INIUE2! %.

Example 117
3-{4-[4-(3-chioro-4-fluorophenyl)-piperazin-1-yl]-butyl }-3-
ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 from 3-(4-chlorobutyl)-3-ethyl-6-
fluoro-1,3-dihydro-2 H-indol-2-one and 1-(3-chloro-4-

fluorophenyl)-piperazine.
Melting point, 94-96 °C.

IR (KBr): 3422, 3159, 2877, 1715, 1504 (C=0) cm™.
'H-NMR (CDCls, TMS, 500 MHz): 0.60 (3H, t, J = 7.4 Hz),
1.08-0.91 (2H, m), 1.93-1.69 (6H, m), 3.03-2.85 (4H, m), 3.5

et
8

BC-NMR (CDCls, TMS, 125.6 MHz): 8.4, 21.7, 23.4, 31.1,
36.6, 47.2, 51.7, 53.4, 56.9, 98.7 (d, J = 26.9 Hz), 108.6 (d, J =
22.5 Hz), 117.1, 119.8, 121.3 (d, J= 18.5 Hz), 123.7 (d, J = 9.8



194 Example 125 5,7-Ddichloro-3-{5-[4-(4-chlorophenyl)-piperazin-1-yl]-
pentyl} -3-ethyl-1,3-dihydro-2H-indol-2-one The title compound is
WQerepstethéiccording to process H by applying processing meB¢GdHUA¥000052
5,7-dichloro-3-(5- chloropentyl)-3 -ethyl-1,3-dihydro-2H-indol-2-one and
1-(4- chlorophenyl)-piperazine. Melting point, 145-148 C. IR (KBr): 2963,
1723 (C=0) cm-1. 1H-NMR (DMSO-d6, TMS, 500 MHz): 0.51 (3H, t, J=
7.3 Hz), 0.98-0.77 (2H, m), 1.15 (2H, m), 1.32 (2H, m), 1.85-1.68 (4H,
m), 2.17 (2H, m), 2.40 (4H, sz), 3.06 (4H, sz), 6.92 (2H, m), 7.21 (2H, in),
7.38 (2H, m), 10.99 (1H, s) ppm. Eldi#éntal analysis for the Formula
C25H30C13N30 (494.90) Calculated: C 60.68, H 6.11, CI 21.49, N 8.49
%. Measured: C 60.59, H 6.20, Ci 21.14, N 8.51 %. WO 2005/109987
PCT/HUE@R52D0082/ 95 ERampt 02@,37 = 10.3 Hz), 146.5 (d, J =

{4-[4-(2-5? 4 ro%le Y)-piperazin-1ayll-butyl}-3-
ethyl-1,3- i%%ig%%in ol- fols;]f;lgﬁg'}ﬁ tef pp1¥1.
Elemental analysis for the Formula Cy4HoCLF,N30 (484.42)
Calculated:  C 59.51,H 6.03, Cl 14.64, N 8.67 %.
Measured: C 58.84,H 6.15,C1 14.26, N 8.57 %.

Example 118
3-Ethyl-6-fluoro-3-{4-[4-(4-fluorophenyl)-piperazin-1-yl]-
butyl}-1,3-dihydro-2H-indol-2-one monohydrochloride

The title compound is prepared according to process H using
processing method 2 from 3-(4-chlorobutyl)-3-ethyl-6-fluoro-
1,3-dihydro-2H-indol-2-one and 1-(4-fluorophenyl)-piperazine.
Melting point, 198-202 °C.

IR (KBr): 2454, 1715 (C=0) cm™.

"H-NMR (DMSO-ds, TMS, 200 MHz): 0.51 (3H, t, J= 7.4 Hz),

0.96-0.79 (2H, m), 1.75-1.65 (6H, m), 3.44-2.93 (10H, m), 7.28-
6.67 (7TH, m), 10.6 (1H, s), 11.1 (1H, sz) ppm.



The title compound is prepared according to process H by applying
processing method 1 from 3-(4-cl-dorobutyl)-3-ethyl-

WQ 28031iMARI-2H-indol-2-one and 1-(2-chloro-4-fluorophenyl)- ROEMERIE5/000052
Melting point, 125-126 C. 1R (KBr): 3168, 2877, 1713 (C=0), 1507 cm1.
1H-NMR (CDC13, TMS, 500 MHz): 0.63 (3H, t, J = 7.4 Hz), 0.93-0.88
(1H, m), 1.13-1.09 (111, m), 1.46-1.35 (2H, m), 1.81- 1.75 (2H, m),
1.96-1.89 (2H, m), 2.25-2.21 (2H, m), 2.48 (4H, sz), 3.05 (4H, sz), 6.71
(1H, m), 6.86 (111, m), 6.92 (1H, m), 6.97 (1H, m), 7.05 (1H, m), 7.11
(1H, m), 7.20 (1H, m), 9.02 (1H, s) pPpin. Elemental analysis for the
Formula C24H29C1FN30 (429.97) Calculated: C 67.04, H 6.80, Cl 8.25,
N 9.77 %. Measured: C 67.47, H 6.85, C18.17, N 9.58 %. WO
2005/1 (Reae R RidlRBI51000 D5 2n LR En (e N20 SHEAIRT)3-

(et e AR 024

butyl)-1 ro-2H-in one monohydroch oride The title compound
is prepanswmdrdlng%ﬁr@heﬁ-ﬁ}&?oﬁla?pmyﬁgﬁ;ﬂ@&’essmg method 2
from the starting compounds 3-

Example 119
7-chioro-3-ethyl-5-fluoro-3-{4-[4-(4-fluorophenyl)-piperazin-1-
yl]-butyl}-1,3-dihydro-2 H-indol-2-one

The title compound is prepared according to process H using
processing method 1 from 7-chloro-3-(4-chlorobutyl)-3-ethyl-5-
fluoro-1,3-dihydro-2H-indol-2-one and  1-(4-fluorophenyl)-

piperazine.
Melting point, 161-162 °C.

IR (KBr): 2956, 2786, 1721 (C=0) cm™.

'H-NMR (DMSO-ds, TMS, 200 MHz): 0.52 (3H, t, J = 7.6 Hz),
0.99-0.75 (2H, m), 1.33-1.27 (2H, m), 1.86-1.68 (4H, m), 2.20-
2.14 (2H, m), 2.41-2.36 (4H, m), 3.01-2.97 (4H, m), 7.07-6.87
(4H, m), 7.23 (2H, d, /= 8.8 Hz), 10.9 (1H, sz) ppm.

Elemental analysis for the Formula Cy4HysCIF2N30 (447.96)
Calculated: C 64.35,H6.30,C17.91, N 9.38 %.
Measured: C 64.22, H 6.40, C18.06, N 9.09 %.



(4-chiorobutyi)-3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-
fluoro-2-methylphenyl)-piperazine. Melting point, 103-107 T. IR (KBr):
WQ@2A0%/10499, 1321 cm- 1. 1H-NMR (DMSO-d6, TMS, 500 MHELTHB2(854000052
t, J= 7.3 Hz), 0.83-0.75 (1H, m), 0.98-0.91 (1H, m), 1.79-1.59 (6H, m),
2.22 (3H, s), 3.05 (6H, sz), 3.35 (4H, sz), 6.84 (1H, m), 6.98 (211, in),
7.02 (2H, m), 7.16 (1H, m), 7.19 (1H, m), 10.4 (1H, s), 11.1 (1H, sz) ppm.
Elemental analysis for the Formula C25H33C1FN30 (446.01) Calculated:
C 67.33,H 7.46, Cl 7.95, N 9.42 %. Measured: C 66.31, H 7.68, Cl 7.72,
N 9.15 %. WO 2005/109987 PCT/HI32005/000052 197 Example 128
5,7-dichloro-3-{4-[4-(4-chlorophenyl)-piperazin-1-yl]-butyl}-3-
methyl-l,3-dihydro-2H-indol-2-one The title compound is prepared
according to process H by applying processing method 1 starting from
5,7-dichloro-3-(4- chlorobutyl)-3-methyl-1,3-dihydro-2H-indol-2-one and
1-(4- chlorophenyl)-piperazine. Melting point, 168-170 C.
Example 120

7-chloro-3- {4-[4-(4-chlorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-5-fluoro-1,3-dihydro-2 H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 from 7-chloro-3-(4-chlorobutyl)-
3-ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one and 1-(4-

chlorophenyl)-piperazine.
Melting point, 117-119 °C.
IR (KBr): 3428, 1719 (C=0) cm™.

IH-NMR (DMSO-ds, TMS, 500 MHz): 0.52 (3H, t, J = 7.4 Hz),
0.96-0.80 (2H, m), 1.86-1.64 (6H, m), 3.04-2.96 (2H, m), 3.20-
3.15 (2H, m), 3.77-3.75 (2H, m), 3.91 (4H, m), 7.30-6.99 (6,
m), 10.9 (1H, s), 11.3 (1H, sz) ppm.

Elemental analysis for the Formula Cz4Hz9Cl3FN3O (500.88)
Calculated:  C 57.55,H 5.84, C121.23,N 8.39 %.
Measured: C 56.31,H5.94, C121.81, N 8.06 %.



IR (KBr): 296, 1731 (C=0), 1497 cm 1. 1H-NMR (DMSO-d6, TMS, 500

MHz): 0.85-0.78 (1H, m), 0.99- 0.91 (1H, m), 1.27 (3H, s), 1.33 (2H, m),
WQB85M0P¥2H, m), 2.22-2.13 (2H, m), 2.38 (414, sz), 3.05 (4FCERUBGD000052

(2H, d, J= 8.9 Hz), 7.20 (2H, d, J= 9.0 Hz), 7.40 (2H, m), 10.96 (111, s)

ppm. Elemental analysis for the Reygnula C23H26C13N30 (466.84)

Calculated: C 59.18, H 5.61, C122.78, N 9.00 %. Measured: C 58.97, H

5.77, C122.65, N 8.74 %. WO 2005/109987 PCT/H0005/000052 198

Claims 1.) 3,3-Dialkyl indol-2- omﬁaﬁl@lins of the general Formula (1)

,~Rs I~o0 RaN fm, wherein R1 stan for dro e eq, alkyl
having 1578eE0A- Yrdfitd SIegR £} regr etl}ﬂ?E ydrogen or

halogen;eipyl-1,3-dihydro-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 from 5-chloro-3-(4-chlorobutyl)-
3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-chlorophenyl)-

piperazine.
Melting point, 186-188 °C.

IR (KBr): 3286, 2934, 1715 (C=0), 1694 cm’.

2]
441
o

I'H-NMR (DMSO-ds, TMS, 200 MHz): 0.64 (3H, t, /= 7.3 Hz),
1.11-0.91 (2H, m), 1.43-1.37 (2H, m), 1.98-1.71 (4H, m), 2.28-
221 (2H, m), 2.52-2.47 (4H, m), 3.13-3.08 (4H, m), 6.86-6.77
(3H, m), 7.27-7.09 (4H, m), 8.9 (1H, sz) ppm.

Elemental analysis for the Formula Cp4H20CLN30 (446.42)
Calculated: C 64.57,H6.55, C1 15.88, N 9.41 %.
Measured: C 64.86, H 6.59, C1 15.59, N 9.39 %.



R3 is hydrogen, 4 a stands fox ethyl or 2-methyl-propyl; A5 is a group of

the general Formula R7 127 Rs Re Rr Al a) (1(b) WO 2005/109987
WEDTFHED85/000052 199 wherein Q is nitrogen and W is CH;PREHER005/000052

stands for hydrogen, halogen, 6, R 7 and Re trifluoromethyl or alkoxy

having 1-7 carbon atom(s), or R6 and R7 together represent

ethylenedioxy; M is 0 or 1; a is a single, double or triple bond; and

pharmaceutically acceptable acid addition salts thereof. 2.) A compound

according to claim 1 selected from: 5-chloro-3-{

3-[4-(3-chloropbenyl)-piperazin-l-yl}-191

Example 122
5-chloro-3-{4-[4-(4-chlorophenyl)-piperazin-1-yl]-butyl}-3-
ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 2 from 5-chloro-3-(4-chlorobutyl)-
3-ethyl-6-fluoro-1,3-dihydro-2H-indol-2-one and 1-(4-

chlorophenyl)-piperazine.
Melting point, 194-197 °C.

IR (KBr): 3283, 2934, 1717 (C=0), 1692 cm™.

'H-NMR (DMSO-ds, TMS, 500 MHz): 0.50 (3H, t, J = 7.6 Hz),
0.95-0.78 (2H, m), 1.33-1.26 (2H, m), 1.82-1.66 (4H, m), 2.19-
2.14 (2H, m), 2.38 (4H, s), 3.05 (41, s), 6.92-6.84 (3K, m), 7.21
(2H, m), 7.47 (1H, m), 10.6 (1H, s) ppm.

Elemental analysis for the Formula Cy4HsCLFN3O (464.41)
Calculated:  C62.07, H6.08,C115.27, N 9.05 %.
Measured: C 61.94, H 6.24, C1 14.62, N 8.64 %.



-propyl}-3-ethyl-1,3-dihydro-28-indol-2-one, 3-(4-[
4-(3-chlorophenyl)-piperazin-I-yl]-butyl) -3-ethyl-
WORFHAIAN99873-dihydro-2R-indol-2-one, PCT/HU2005/000052
5,7-dichloro-3-{4-(4-(4-chlorophanyl)-piperazin-I-yl]-
-butyl}-3-ethyl-1,3-dihydro-2H-indol-2-one,
3-{4-[4-(4-chlorophanyl)-piperazin-1-yl)-butyl)-3-ethyl-
-1,3-dihydso-2R-indol-2-one,
3-(4-(4-(4-ohlorophenyl)-piperazin-I-yl]-butyl)-3-ethyl-
-5-fluoro-l,3-dihydro-28-indol-2-one, 192
3-{4-(4-(3-chloropbenyl)-piperazin-3.-yl]-butyl)-3-ethyl- 1,
3-dihydro-2R-indol-2-one-5-6ulfonamide,
3-(4-(4-(2,3-dihydrobenzo[1,4]diBximipld i poerazin-

-1-y1]-butyl);3- I-1,3-dihydra=2H-indol-2-one,

- (0.2 PSSR DRI Sy BRI 3-eihy 13-
-1-y1]-butyl.)-3-isobutyl-1,3ddhyydoe 2Bindd b2 o e,
3-Ethyl-3-(4-[4-(2-methoxyphenyl)-piperazin-1-yl]-butyl}-
-1,3-dihydro-29-indol-2-one, and pharmaceutically acceptable acid
addition Sakstithe rephpdi@d 00 EPesEl7 RETHQD06/PoBRS52 H00y3.)

Pharmaceuiical,CopeRsite e GROAPTHINh S AR ropentyl)-3-ethyl-

1,3-dihydro-2H-indol-2-one and 1-(4-chlorophenyl)-piperazine.
Melting point, 142-143 °C.

IR (KBr): 2939, 1700 (C=0) cm™.

'H-NMR (DMSO-ds, TMS, 500 MHz): 0.50 (3H, t, J = 7.6 Hz),
0.97-0.78 (2H, m), 1.14 (2H, m), 1.30 (2H, m), 1.70 (4H, m),
2.16 (2H, m), 2.39 (4H, m), 3.06 (4H, m), 7.22-6.82 (8H, m),
10.3 (1H, s) ppm.

Elemental analysis for the Formula CysH3,CIN30 (426.01)
Calculated:  C 70.49,H 7.57, C18.32,N 9.86 %.

Measured: C 70.23,H 7.50, C18.13, N 9.99 %.



ingredient at least one compound of the general Formula (1) according to
claim 1 or 2 or a pharmaceutically acceptable acid addition salt thereof in
WQaenitoe8with one or more conventional carrier(s) or auxiliaRCRGEIR(83/000052
6.) Pharmaceutical compositions according to claim 3 useful for the
treatment or prophylaxis of central nervous disorders, particularly
depression, schizophrenia, mood disorders, social phobia, mama, mental
decline, stroke, dementia, cellular destruction on certain parts of the
central nervous system, Alzheimer's disease, stress disease,
gastrointestinal diseases, cardiovast?iar diseases, renal insufficiency,
tinnitus or bradiacusia 5.) Pharmaceutical compositions according to
claim 3 or' 4 comprising as active ingredient 5-chloro-3-{3-[4-(3-
chlorophenyl)-piperazin-1-yl]-pr&mpiplettdd-1,3-datydro-2H- indol-2-one,

3-{4-[4-(3-chlor nyl}-piperazin-L-yil-butyl} -3z, . .

ethyl-5-f|uo?é)l?1€ - |r3§{d%ro%§§£-ia}1z"d%b %}]oer,o e il(}kﬁ(l}%%r_%,z_n%&l_—yl]—

[4-(4-chloropbenybyierAzithylyl] Bdtir)dBoet Bl 8-AHoydro-

2.H-indol-2-one, 3- {4-[4-(4-chlorophenyl) piperazin-1-yl]-

butyl}-3-ethyl-1,3-dlydro-2.H-indol-2-one, 3-(4{4-(4-

chlorophEmy | }ifipexaniredng | b upytp &-athybdoflimogotd, process H by
applying processing method 1 from 5,7-dichloro-3-(4-
chiorobutyl)-3-ethyi-1,3-dihydro-2H-indol-2-one and 1-(3,4-
dichlorophenyl)-piperazine.

Melting point, 164-165 °C.
IR (KBr): 2969, 1734 (C=0) cm.

'H-NMR (DMSO-ds, TMS, 500 MHz): 0.51 (3H, t, J = 7.4 Hz),
0.98-0.78 (2H, m), 1.36-1.26 (2H, m), 1.84-1.70 (4H, m), 2.20-
2.14 (2H, m), 2.36 (4H, sz), 3.10 (4H, m), 6.88 (1H, m), 7.08
(1H, 5), 7.38-7.36 (2H, m), 7.40 (1H, s), 11.0 (1H, s) ppm.

Elemental analysis for the Formula Cy4H;C1;N30 (515.31)
- Calculated: C55.94,H5.28,C127.52, N 8.15 %.
Measured: C56.35,H5.18, C127.12, N 8.10 %.



dihydro-2H-indol-2-one, 3-{4-[4-(3-cbloropheayl)-piperazin-I-
yl]-butyl}-3-ethyl-1,3-dihydro-2H-indol-2-one-5-sulfonamide,

W@2m§402987dihydrobeozo[1,4]dioxin-5-y1)-piperazin-I-yl]-

butyl}-3-ethyl-1,3-dihydro-2FI-indol-2-one, 3-(4-(4-(2,3-

PCT/HU2005/000052

dihydrobenzo[1,4]dioxin-5-yl)-piperazin-I-yi] butyl}3 WO 2005/109987
PCT/HO005/000052 201, isobutyl-1,3-dihydxo-2H-indol-2-one
3-ethyl-3-f4-[4-(2- methoxyphenyl) piperazia-I-yl)-butyl)-1,3-di
ydro-2Fl-indol-2. one or pharmaceutically acceptable acid addition salts
thereof in admixture with one or mot®4dconventional carrier(s) or auxiliary
agent(s). 6,) A process for the preparation of a compound as defined in
claim 1, which comprises (a) reacting a compound of the general Formula
(I, RIRa (C"1l)m-\a ~'(C13z). ExampleviR&rein R', R2, R3, R4, m and a

are as stated sy 3 L s ol o o Yo of

alkylsulfonyldxy or “aryls Xy group, Wi erazine
pentyl}-3-ethyl-1,3-dihydro-2H-indol-2-one

I’gn
etivative of

The title compound is prepared according to process H by

applying processing method 1 from 5,7-dichloro-3-(5-

chloropentyl)-3-ethyi-1,3-dihydro-2H-indol-2-one  and
chlorophenyl)-piperazine.

Melting point, 145-148 °C.

IR (KBr): 2963, 1723 (C=0) cm™.

it

1-(4-

"H-NMR (DMSO-ds, TMS, 500 MHz): 0.51 (3H, t, J = 7.3 Hz),
0.98-0.77 (2H, m), 1.15 (2H, m), 1.32 (2H, m), 1.85-1.68 (4H,
m), 2.17 (2H, m), 2.40 (4H, sz), 3.06 (4H, sz), 6.92 (2H, m),

7.21 (2H, m), 7.38 (2H, m), 10.99 (1H, s) ppm.

Elemental analysis for the Formula C,5H30C1sN30 (494.90)

Calculated: C 60.68,H6.11, C121.49, N 8.49 %.
Measured: C 60.59, H 6.20, C121.14, N 8.51 %.



the general Formula (IV), r,-"* ~, gs wherein R5 is as stated above, in the
presence of an acid binding agent; or WO 2005/109987
WEDTFHED85/000052 202 (b) reacting a compound of the genB€A/BB2AN6I800052
M. R1 R4 0cvl R2 R3 wherein R, R2, R' and R4 are as stated above,
with a compound of the general Formula (VII}, R$ /(C)m~a~"(CFT (VIl) L
a) wherein m is as stated above and a represents a single, double or triple
bond, and L is chlorine, bromine or hydroxy or an alkylsulfonyloxy or
arylsultonyloxy group, in the presence of a strong base, (c) for the
preparation of compounds of the genEtal Formula (1), wherein nis 1 and
a stands for a triple bond, reacting a
Example 126
3-{4-[4-(2-chloro-4-fluorophenyl)-piperazin-1-yl]-butyl}-3-

ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 from 3-(4-chlorobutyl)-3-ethyl-
1,3-dihydro-2H-indol-2-one and 1-(2-chloro-4-fluorophenyl)-

piperazine.
Melting point, 125-126 °C.

IR (KBr): 3168, 2877, 1713 (C=0), 1507 cm™..

"H-NMR (CDCls, TMS, 500 MHz): 0.63 (3H, t, J = 7.4 Hz),
0.93-0.88 (1H, m), 1.13-1.09 (1H, m), 1.46-1.35 (2H, m), 1.81-
1.75 (2H, m), 1.96-1.89 (2H, m), 2.25-2.21 (2H, m), 2.48 (4H,
sz), 3.05 (4H, sz), 6.71 (1H, m), 6.86 (1H, m), 6.92 (1H, m),
6.97 (1H, m), 7.05 (1H, m), 7.11 (1H, m), 7.20 (1H, m), 9.02
(1H, s) ppm.

Elemental analysis for the Formula Cy4H,9CIFN;0 (429.97)
Calculated:  C 67.04, H 6.80, C18.25, N 9.77 %.
Measured: C67.47,H6.85,C18.17, N 9.58 %.



compound of the geaeralFonnula (VIII), WO 2005/109987
PCT/HO005/000052 203 R1 R4 (Cr)m 4 () R2 gr whereint', R2, R', R'
WQamMiensas stated above, with formaldehyde. optionally coRGEHBG0N00052
thus-obtained compound of the general Formula (IM, wherein L stands for
a hydmxy group, into a compound of the general Formula (Ill), tvberein L
is a halogen atom or an arylsulfonyloxy or allrylsulfonyloxy group, and
reacting the thus-obtained compound of the general Formula (lll),
wherein a is a triple bond and n is 1, with a compound of the general
Formula (IV) in the presence of a stidg base, or (d) for the preparation of
the compounds of the general Formula (1), Wherein R, R', R", R, R, and
'm arm as stated above and a stands for a single or double bond,
subjecting the corresponding coExampld 2The general Formula (1).

shersn &8s o b s/ ARG 2o o g prepratn
butyl}-1,3-dihydro-2 H-indol-2-one monohydrochloride

The title compound is prepared according to process H by
applying processing method 2 from the starting compounds 3-
(4-chiorobutyl)-3-ethyl-1,3-dihydro-2H-indol-2-one and 1-(4-
fluoro-2-methylphenyl)-piperazine.

Melting point, 103-107 °C.

IR (KBr): 3424, 1499, 1321 cm™.

'H-NMR (DMSO-ds, TMS, 500 MHz): 0.49 (3H, t, J = 7.3 Hz),
0.83-0.75 (1H, m), 0.98-0.91 (1H, m), 1.79-1.59 (6H, m), 2.22
(3H, s), 3.05 (6H, s2), 3.35 (4H, s2), 6.84 (1H, m), 6.98 (2H, m),
7.02 (2H, m), 7.16 (1H, m), 7.19 (1H, m), 10.4 (1H, s), 11.1
(1H, sz) ppm.

Elemental analysis for the Formula C,sH33CIFN;O (446.01)
Calculated; C67.33,H7.46,Cl1 7.95, N 9.42 %.
Measured:  C 66.31, H7.68, C17.72, N 9.15 %.



(1), wherein R', Rt, R', R", R". and at are as Stated above and a
represents a single bond, subjecting the corresponding compound of the
W@aesia9Pstmula (1), wherein a stands for a double or triple bBGE/HIER005/000052
reduction. WO 2005/109987 PCT/H0005/000052 204 and, if desired,
halogenating the product containing hydrogen in the plane of Rr, or
liberating the free base from its salt or converting it into a
pharmaceutically acceptable acid addition salt with an organic oriaoraanic
acid. 7.) Use of the compounds of the general Formula (I) according to
claim 1 or 2 for the manufacture of alfifedicament. 8.) Use of at least one
compound according to claim 1 or 2 of the general Formula (1) os a
pharmaceutically acceptable, organic or inorganic acid addition salt
thereof for preparing a pharmacgutieaplecrpgosition for the treatment or

prophyla tra!?n em dIS rders, partlc%@rlyd ression,
anxiety, )élt?hld;lg rena gr\@ @'c‘f@?ﬁ@ n cﬁ’éﬁ’?{ﬁ@ﬂa} h}ﬁy ntal
decline, stroke, dememhyﬁﬂ,deﬁﬂyMHaﬁdoa%@f the central
nervous system, Alzheimer's disease,
The title compound is prepared according to process H by
applying processing method 1 starting from 5,7-dichloro-3-(4-
chiorobutyl)-3-methyl-1,3-dihydro-2H-indol-2-one and 1-(4-
chlorophenyl)-piperazine.

Melting point, 168-170 °C.
IR (KBr): 296, 1731 (C=0), 1497 cm™.

"H-NMR (DMSO-ds, TMS, 500 MHz): 0.85-0.78 (1H, m), 0.99-
0.91 (1H, m), 1.27 (3H, s), 1.33 (2H, m), 1.85-1.71 (2H, m),
2.22-2.13 (2H, m), 2.38 (4H, sz), 3.05 (4H, sz), 6.90 (2H, d, J =
8.9 Hz), 7.20 (2H, d, J= 9.0 Hz), 7.40 (2H, m), 10.96 (1H, s)
ppm.

Elemental analysis for the Formula C,3H26C13N30 (466.84)
Calculated:  C 59.18,H 5.61, C122.78, N 9.00 %.
Measured: C58.97,H5.77, C122.65, N 8.74 %.



stress disorder, gastrointestinal disorders, cardio- vascular diseases, renal
insufficiency, tinnitus or bradiacusia. e .) A process for the iasnufacture of

WO 2005/109987 . . . PCT/HU005/000052
a pharmaceutical suitable_ for the treatment or prophylaxis of central
nervous system disorders, particularly depression, anxiety,
schizophrenia, mood disorders, social phobia, mania, mental decline,

" stroke, dementia, Alzheimer's disease, stress disorder, gastrointestinal
disorders, cardiovascul:_alrggiseases, renal insufficiency, tinnitus or
bradiacusia, which comprises admirma at least one WO 2005/109987
PCT/HO0005/000052 205 compound of the general Formula (1) according
to claim 7. or 2 or a pharmaceutically acceptable acid addition salt
thereof with a pharmaceyticgl£arrier and optionally other auxiliary agent
and bringing the mixturgto garsnic form.

1.) 3,3-Di£lky1 indel-2-cne derivatives of the general

Foxmula (I)

RS

R | J/\N/
R

. (CHZ)m ' 1 '
@ o S
B o,

wherein
R:l stands for hydrogen, halogen, alkyl having 1-7 carbon
atom(s) or sulfonamido;

r? repraesents h&drogen or halogen;
R3 is hydrogen,
R‘ stands fox ethyl or Z-methyl-propyl:

R® is a group of the general Formula

R’I

R? RS
gl

(a) @ b)
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wherein Q is nitrogen and W is CH;

RS, R.7 and R8 each stands for hydrogen, halogen,
trifluoromethyl or alkoxy having l-7 carbon atom(s), ox
Rs and R’ together rapxesent ethylenedioxy; '

mis 0 oxr 1;
a is a single, double or triple bond;

and pharmaceutically accaptable acid addition salts

thereof.

A compound according teo claim 1 salacted frem:
S~chloro~3~{3~[4-(3~chlorophenyl) ~pipexrazin-l-yl]~
-propyl}-3~ethyl-1l,3-dihydro~-2H-indol-2-one,

3-{4-[4~ (3-chlorophenyl) -piperazin-l-yl]-butyl)-3-ethyl-

—5-flua=a-1,3—dihydro-23—ind51-2-one,
5,7-dichloro-3-{4-[4~- (4-chlorophenyl) ~piperazin=-1-yl] -
~butyl}~3-ethyl-1,3-dihydre~2H-indol-2-ona,
3-{4-[4-(4-chlorophenyl)~-piperazin~l-yl) -butyl}~-3-sthyl-
—1,3—dihydro;zu—indal-2-one,

3-{4-[4- (4-chlorophenyl) -pipexazin-l-yl]-butyl}-3-ethyl-
-5-fluoxo-1, 3-dihydro~2H-indsl-2-one, ~
3-{4-{4-(3~chlorophenyl)-piperazin-l-yl]-butyl}-3~ethyl-
1,3~dihydro-2K-indol-2~one-5-sulfonamide,
3-{4—[4—(2,3—dihydrobenzq[1,4Jdioxin-5-y1);pipérazin+
-1-yl] -butyl}~-3-ethyl-1, 3~-dihydro-2H-indol-2-one, ‘
3-{4-[4~(2,3~-Dihydrobenzo(1l,4)dioxin~5-yl)-piperazin-
-1-yl]-butyl)}-3~iscbutyl-1l,3-dihydro-2H~indol~-2-one,
3-Ethyl-3-{4v[4~(2—mathcxyphenyl)~pipe:azin—1—yl]45uty1}—

"-1,3-dihydro-2H~indol-2-one,

and pharmaceutically acceptable acid addition salts

thereof.
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3.) Pharmaceutical compositions comprising as active

4.)

Formula (I) according ¢o

ingredient at least one compound of the general

pharmaceutically acceptablae acid addition salt
thereof in admixture with one or more conventional

carrier(s) or auxiliary agent(s).

for the treatment or prophylaxis of central nervous disordets, .
particularly depression, schizophrenia, mood disorders, social
phobis, mzma, mental decline, stroke, dementia, cellular
destruction on certain parts of the central nervous systerm,
Alzheimer’s disease, stress disease, gastrointestinal diseases,
cardiovascular diseases, repal insufficiency, tinpitus or

bradiacusia.

ciaim ier2o0ra

PCT/HU005/000052

Pharmaceutical compositions according to claim 3 useful

5.) Pharmaceutical compositions according to claim 3 or 4

comprising as active ingredient S-chloro-3-{3-[4~(3-

chlorophenyl)-piperazin. 1-yl}-propyl}-3-ethyl-1,3-dihydro-2 4~
indol-2-one, 3- {4-[4~(3~chlorophenyl)-piperazin-1-yl]-butyl} - 3-
ethyl-5-fluoro-1,3-dihydro-2H-indol-2-one,  5,7-dichloro-3-{4-
[4-(4-chloropheny!)-piperazin-1-yl]-butyl}-3-ethyl-1,3-dihydro-
2H.indol-2-0ne, ~ 3-{4-[4-(d-chlorophenyl)-piperazin-1-y1]-
butyl}-3-ethyl-1,3-diydro-25-indol-2-one, 3-{4-{4-(4-
chlorophenyl}pipeﬁzin—l-y]]-butyl}-Soethyles-ﬂuom-l,s-

" dihydro-2H-indel-2-one, 3-{4-[4-(3-chlorophenyl)-piperazin-1-

yI}-butyl}-3-ethyl-1,3-dihydro-25-indol-2-one-5-sulfonamide,,

3- (4-[4-(2,3-dibydrobenzo[1,4]dioxin-5-yl)-piperazin- 1-yl]-

butyl} -3-ethyl-1,3-dihydro-2 H-indol-2-omne, 3-{4-[4-(2,3-
" dihydrobenzo[1,4]dioxin-5-y1)-piperazin-1-yl]-butyl}.3-
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isobutyl-1,3~dihydro-2H-indol-2-ane,
3-ethyl-3-{4-[4- (2~

-methoxypbenyl)-piperazin-1-yl]-butyl} -1,3-dihydro-2X-indol-2-
orie or pharmaceutically acceptable acid addition salts thereof in
admixture with one or more conventional carrier(s) or auxiliary

agent(s).

6.) A process for the preparation of a compound as defined in

claim 1, which comprises

(a) reacting a compound of the general Formnla (TII),
. . |
P R o)

o
N {n
R? l
R3

wherein R!, R%, R>, RYm and 2 are as stated above and L is

chlorine, bromine or hydroxy oz an alkylsulfonyloxy or
arylsulfonyloxy group, with a piperazine derivative of

thé general Formula (IV),

SN

HN.

wherein R3is as stated above,
in the presence of ap acid binding agent; or
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(b) reacting 2 compound of the general Formulz (VI),

r X
o (VD
N

|
RB

wherein R!, R% R? and R? are as stated above, with a compound

of the general Formula (VII),
~RS

17 (CH)ue 27\ (CH,) ’N\/,

wherein m is as stated above and a represents a
single, double ox triple bond, and L is chlorine, bromine
or hydroxy or an alkylsulfonyloxy ox arylsulfonyloxy

group, in the presence of a strong base,

(¢) for the preparation of compounds of the general Formula (1),
wherein n is 1 add a stands for a tiple bond, reacting a

compound of the geperal Formula (VIII),
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R R4 (cH), \//

wherein R', R?, R, R* and m are as stated sbove, with
formaldebyde, optionally converting the thus-obtaimed
compound of the peneral Formula (III), wherein L stands for a
hydroxy group, into 2 compound of the general Formula (III),
wherein L is a halogen atom or an arylsulfomyloxy or
allcylsulfonyloxy group, and reacting the thus-obtained
compound of the general Formula (L), wherein a is 2 triple
bond and n i8 1, with a compound of the general Formnla (IV) in

the presence of a strong base; or

(d) for the preparation of the compounds of the general Formula .
@, wherein R, R, R}, R4 R’ and m are as stated above and a

stands for a single or double band, subjecting the corresponding
compound of the peneral Formnla' (I), wherein a stands for a
triple bond, to reduction; or .

(e) for the preparation of the compounds of the general Fozmul.a
(O, wherein R', R4, R, R, R® and m are as stated above and a

represents 2 single bond, subjecting the corresponding

compound of the general Formula (I), wherein 4 stands for a

double or triple bond, to reduction,
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and, if desired, balogenating the prodoet containing hydrogen in
the place of R?, or liberating the free base from its salt or
converting it into 2 pharmaceutically acceptable atid addition

salt with an organic or inorganic acid.

7.) Use of the compounds of the general Formula (I)
according tec claim 1 or 2 for the manufacture

of a medicament.

8.) Use of at lemast one compound according to claim
1 or 2 of the general Formula (I) or a pharmaceutically
acceptable, organic or inorganic acid addition salt
thereof for preparing a pharmaceutical composition €for
the treatment or prophylaxis of central nerxvous system
disoxders, particularly depression, anxisty,
schizophrenia, mood disoxders,‘ social phobia, mania,
mental decline, stxoke, dementia, cell death in certain
areas of the central nervous system, Alzheimer's diseasa,
stress disoxder, .ga.strnintestinal di sorders, cardio-
vascular diseases, renal insufficiency, tinnitus or

bradiacusia.

9.) A process for the manufacture of a pharmaceutical suitable
for the treatment or prophylaxis of ceniral nervous system
disorders, particularly depression, anxiety, schizophrenia, mood
_disorders, social phobia mania, mental decline, stroke,
dementia, Alzheimer’s disease, stress disorder, gastrointestinal
disorders, cardiovascular diseases, renal insufficiency, tinnitus
or bradiacusia, which comprises admixing at least ome
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compound of the general Formula (I) according to claim
1 ox 2 or a pharmaceutica.lly acceptable acid addition
salt thereof with a pharmaceutical carrier and optionally

other auxiliary agent and bringing the mixture to galenic

foxrm.





