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(57) Abstract: The  present
invention is concerned with new
3,3-disubstituted indol-2-one
@ derivatives of the general Formula
(D, wherein R’ stands for hydrogen,
halogen, alkyl having 1-7 carbon
atom(s) or sulfonamido; R 3‘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 (II a)
or (Il b), 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 atom(s), or R and R together represent ethylenedioxy; m is 0, 1, or 2; a is 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 prophylaxis of
diseases of the central nervous system, the gastrointestinal system and the cardiovascular system.



NEW PIPERAZINE DERIVATIVES OF DIALKYL OXINDOLES
TECHNICAL FIELD OF THE INVENTION The invention relates to new
3,3-disubstituted indol-2-one derivatives, a Hrrocess for the

reparation
thereof, phaWWAe2005/d0998 Tors ontil IMIHlIlJIIIINHIIIIIIHaII}Ilﬁiﬂilﬁlﬂﬂﬂﬁlﬂﬂﬂﬂ|I||||II|III|I|||III|||||II|

erivatives an € USE 07 said compounds Tor the treatment of diSeases.
as) ¥eKeaRALtisK Bsl.dag.present invention is concerned with new
sed Brilisdas tituteddordo bPvare derivatives of the general Formula m, RS
R4 N RI (CH2)ma (CH2) N O (I) R2 R3 wherein WO 2005/109987

Ssgerxateson@%?gg§zgmw tions' apfge%fét@la%w hydrogen halogen alkyl haVIng
ning oflazz't . Qﬂsu%?m 708 0nam|




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

W@ ptigvie9sGarrying one or two halogen substituent(s); R4 staR€3/Hov206/000052
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 ethylenedidxy; m is 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

TECHNIOGE RACHERANNOD EREVIIENHOWF DIALK YL
OXINDOLES

TECHNICAL FIELD OF THE INVENTION

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 @
R? |

wherein



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 compounds described in this patent,
namely 5-[2-[4-(1,2-
benzisothiazol-3-yl)-1-piperazinyl]-ethyl]-6-chloro-1,3-dihydro-
2H-indolR!openaxerts itsyaesivity MaibtemClyWikBvRY 5-H T0AtRRd
5-HT2 receptors and is used in the clinical treatment as an antipsychotic
agent. EGBPEShSRMNRIBII6 607 discloses indol-2-one derivatives
substituted jg.pEsIaN3 4y AR gygya{p%ggﬁazinyl aryl group, which exert

their activity on 5-HTIA receptors an 'aré useful for the treatment of
central nBrdenotis bydeeseny dkyd bayigo bg crbamiatoadebpoionsity 4 In
the international patent.application WO 98/008816.indol-2- one derivatives
containincg aisﬁ%s?ﬂu%% af%fg-%gllr.l)eenrta(z)|rny?g1 0p1.810na ly 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.



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, 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-HTIA receptors
(e.g. buspiron, ziprdGOH/HaRABEEER RN REIHR RS T Hsychosomatic
diseases anxiolytic therapy is often complemented by the administration
of pharmﬁc uticals g}(})ssessin%antihypertensive (acting on the at or a2

receptor)-or RARAESIQHEEpYS: Hitkessmidrparnontk obBsme99s7

PCT/HUZRRARHRR05Raving 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 treatment 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.



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 ocgyre, A5 o g iU RIGE e A5 TenEs AhsieRpinass,

somnolence, vertigo, hallucination, ache, cognitive disorders or
nausea hetseoftenivbtiees olssateimih S uch seffetitsted thekyhaipraceutitals

render the .co-operatign between physicia nd patients much more
difficult, 6’&%’5%%“56 e%%if%%’gea@gﬂ% ther b@ﬁgiﬁﬁquﬁéew&sﬁﬁ% &t their

SsymptomgdsitoaoBsegIeintoabdnerdag agministiationssBgsids dhe. stress
occurring during adaptation to the environment another great problem of

modem SEeRbisacdvE rapid ageing of population. Owing to the results of
modem medical science life expectancy has increased, and the diseases

occurring due to
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.



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 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 ReWAEcsTicsQRBEEM e LA YIRS A JoIR §lfegtive
treatment of these diseases than those available forthe time belng.
SUMMARY &Sreral pnneasart iie-ghiectsbjBbe s pretengisedattion is to

develop ceutical § ients.which are devoid of the.
above-sp%acifie ’def;é\giv%%cigsagaggd%gn esiré%”s%eo-gﬁ%o&gec rg%rg)c eﬁrsl%c of
the activersgents dnidhdingstesTrhiddlk netepiorsfiact Whith satdhersame
time, can.be used for th _treafIEnfent of disorders, of the central nervous
system mtluence 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



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 thesgeneral 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

applicatiafurbter i RIEBRUR TN i R DYV EN HRNaAcggrding

to an aspect of the present invention there are provided novel

3,3-disubititfien iRdotbe- dreaaeRanfe ditgimcysndistasormuakeylyy
wherein Resignas IRl R0l ARGER LB D3N d  gathon atom(s)
or sulfonamido; R2 represents hydrogen or halogen; denotes
hydrogen, alkyl having 1-7 carbon atom(s) optionally
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

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.



containing an aryl substituent or aryl optionally containing one or two

halogen substituent(s); WO 2005/109987 PCT/HU2005/000052 8 R4
warmags8alkyl having 1-7 carbon atom(s); RS represents a QGUPHLaHE000052

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 atom(s), or R6 and R7

together represent ethylenedioxy; inis 0, 1, or 2; a is a single, QOublg or

triple bond; nis 0, 1 or 2; and pharmageutically acceptable acid addition

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

intended to mean straight or branched chain saturated hydrocarbon

groups haigidvidifoiR18EREN ok thd RRANORBIPMER)HE 93 MEHM. ethyl,
1-propyl, 2-propyl, n-butyl, isobutyl or tort. butyl group etc.j The T
term,,halcyepitEfrebinpak3centhdatinatives sHldhimegebeoshiFerrankt iGkline

atoms anJsRLererapliaRIRNNG Ot RNt NG IPANING: AToyp can be an
alkylsulfonyloxy or
contrast to the prior art compounds of similar structure — do not
bind to 5-HT4 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 hydro gen 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);



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 acidsgormic, acetic, propionic, maleic,

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

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

or methaqé’sgtﬁﬁdgq@%q;ﬁgvlg@gqsgqargéﬁtggmagﬁe, carbonates and

hydro-carbgnates are also considered as pharma-ceutically acceptable

salts. To Rstegfisaptemi@aommichadsuitidgenstal Momnota((D b),
e RSB T
or suIfonel?q%idoRthmpreRéntsdaydr@gmﬂsor R#log8Rirogen, 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.



is hydrogen; R4 stands for ethyl- or 2-methylpr<_)pyl; R5 represents a

griup o)q‘ theggeneral Formula (Il a) or (Il b), wherein Q stands for nltrogen0052
WQ@RaehsM(8987CH group; R6, R? and R8 each represents hydro@€T/RERIGE N0

or alkoxy having 1-7 carbon atom(s), or WO 2005/109987 _
PCT/HU2005/000052 10 R6 and R? together for_m an ethylenedioxy
group; mis 0 or 1; a stands for a sing_lt_e bond; nis 1; and i
pharmaceutically acceptable acid addition salts of the compounds of the
general Formula (I). To a subgroup of the compou.n.ds of the general
Formula () possessing particularly preferable activity belong the
derivatives wherein RI stands for hydrogen or halogen; R2 represents

hydrogen Dhatogeiipmadn Hoes RASERIESSALE Sy RS isa.group
ofthe genr%{gegot%mgglg{l)}?l)é 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 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



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 eth){lo or 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?%&‘fﬁ&‘gé%‘%‘%‘&%%’ a%rgﬁlgl;lenedioxy group;
misQorl;
a stands for a single bond;

nis1;

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).



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

addition salts thereof. According to a further aspect of the present
WOoRORtlePeere 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 promine, m and n each stands for 0,

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

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

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



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 general

Formula (VII), rl_ " 1/Rs L'~ (CH2)m a'_-~ (CH2)n ~N (VII) 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 tq preparation of compounds of the

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

a compound of the general Formula (VIII),
(a) reacting a compound of the general Formula dm,

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

o)

N (1)

R2 |

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)

~R?

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),
Rt R
0 (VD

R? l



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@empaasd7of the general Formula (I11), wherein L stands for BAT/HIR0PS/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 Fogula (1V) 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

and a stands fqg,gegﬂglgiorlgb@ Nefelt sdggjggt ing the corresvg nding

compound of the general Formula (1), wherein a stands or a trlp l?ond
to reduction; orcompound 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



(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{l7 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 (II), V\mmaR'(ﬁﬂ; ayilRRhf f ae gs@%lgg at%%)\}/?el andLisa
ormula

leaving group, with a compound of the general , wherdin R5
is as stated ab&bé?ﬂhfoﬁbéﬂmr@adkmmmysgﬁmmdrméﬁﬁg

literature [Houben-\Weyl: Methoden der organischen Chemie, Georg
Thieme Verlagﬁ g%b}ﬁsgghfa%?%ngodfﬁg?w?%ﬁ? ETRTID wrnlakibit. C.
Larock: Compreheriive ©gafit bamsiamationsyy £t ahpeWiley

& Sons, New York, 1999, 789; D. A. Walsh, Y-H. Chen, J. B. Green, J. C.
Nolan, J. M. Yg?ﬁ.lggr}%(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.



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

the general Formula (Ill) the formation of the substituents can be carried
WQeelF1eg98dnal succession according to methods known fromPEIEHU2005/000052

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{I5—|U2005/000052 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

literature fHouben-Weyl: thoden r organjschen Chemie, Geor
Thieme \Ek:?a%&g}%ﬁﬂﬁgsrt?’\ﬁ ,elﬁ?ﬁa%ﬁ&%ﬁl%é .’\?’%%r;e,]&l. g‘.—e“%atﬁ’t y, Ch.
W. Reesarfdompiehessiteddetdioay chanCbemisiyrddhtydigastimergamon,
Oxford, 1984, vol. 4't(6d': C. W, Bird, G. W. H. Cheesemap), 98-150 and
339-366:CTRPHI B serers! Bosuuiad dgwheuwingy TR 6, 1 apdik, T.

Mezei, Gy rimi it i6siR 2882, R%Pteaving 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 leaving

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



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 ﬁ%nth. 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 stat b is a triple bond and.nis 1. can alsp.be WO
2005/109 185?7l gé g%%éfo%o%‘?e%ﬁ é}roe%%l%d by Feve‘{%ﬁ]he Zﬁo#pound
of the gensrals-statudlaabdiit) wivorrais RiR4angdarearansdaedabove
- in the pres rgagn f formaldehyde with a compound of the general

Formula B\ RS 0, g etriape e owemdYisshisMatwAeRom

the_literatueiripubnentadyMetioden ih R gapisehen (ARMIgy o010
Thieme V%rla]g, Stuttgart, 1977, 4th Edition, vol. V/2a
4 dition, vol. 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



(ed.: E. Muller), 545-549; B. M. Trost, I. Fleming: Comprehensive Organic

Syntheses, Ith Edition, Pergamon Press, Oxford, 1991, vol. 2 (ed.: C. H.
WORHEYER), 893-898; K Ishizumi, A. Kojima, F. Antoku CherBCRPAHI?A05/000052

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 (1), wherein R1-R41and 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=Obgsoun yCRAKEHEY UostpiRAunale Swilal & lsaying P by

methods known from the erature and then reacted with a compound of
the generaviEorimRaRYInd mgﬁrﬁast@ﬂﬂbebm@of thaéhgepresahseonula (1),

wherein nd.m a as stated aisa trﬂ;e n is 1.
WO 200 BB P R B 0ERDO05S: T e SaS T he
general Rowrdita Kf),iwhereind? biRge m Eﬁdrﬁtﬁfﬂ@maiﬁcﬁ@hﬂ\tﬁeand a
is a single or double bond, can

literature [Houben-Weyl: Methoden 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.



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 double bond, according to methods known from the literature
[Houben- Weyl: Methoden der organischen Chemie, Georg Thieme

Verlag, STiggasngQ8isash Editieneied!Foviaand)| \ibteth: RHRrapf); J.
March: Advanced Organic Chemistry, Reactions, mechanisms and

structure 2thPEIRIBR SHIRH WA B G A 2NELevIrdotbibend e wo
2016/10998y BETH 0B{0Q08R2nd % ThenGRInROUNES RS thengpperal

Formula (1), wherein R1-R5, a, m_and n are as stated above, can also be
preparedisyraainihgwgrein 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].



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

WQ20stHi9g substance wherein all substituents are as stated RIEGVEERGS (00052
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 applicagion 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
compouridsabthpayade ra tﬁe@améaa(\ﬂc)nwd]ﬂar@)w Wiefeth RERs stated
above, can be %roduced nown methods, the fo ation of the

substitucHtS B RS AR EUET RPSYTor AR CE TS W&ﬁﬁ%ﬁw%ﬂﬁods

known freia heniigsatbrethsubt kRt FChn WiBeasstcempmhensive
Heterocyclic WO 2005/109987 PCT/HU2005/000052 20
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



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,

Simig SyRtheBis2002, BQSIB%h@smaﬁpr@@ngoPaap BO3 . 1993

The com BBl Vb GEe: BB (A B hete L heb s by

alkylatingzy cempeUsheidie generabEomule (W), - ngremR 4. are as
stated above - with a coﬁgound of the eneral Formula (1X), wherein m is

1, 2 or 3 BrRFLIE LR égécﬁ)l%e%o ikgdembethodEREBWIYAGM the
literature ooy, 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.



WO 2005/109987 PCT/HU2005/000052 21 The compounds of the
general Formula (1) prepared by the methods according to the invention
w@anhab&rated from their salts or converted into pharmace R§¢SARP2005/000052
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 admixtusg 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
inventioMimagoipsuitable fireopsheal. Frowd s Daptepsredfidibsblets,

capsules, SR Do B oOESo, MARRMRIRNSON O BlenS)

parentef&f (& utions Tor intravenous, intramuscular,

subcutapgaus RbIERRE AN eBA SR cilly (scoepaibipasifoaii)ion
transdermal (e.g. plasters) or local (te.g._
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



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, potassium phosphate, microcrystalline

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

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

cellulose fo‘fﬁ?sgp\ﬂﬁgﬁﬁ)cs lapjitingauwgliary ?%&%ﬁ%ﬁ%ﬁa@%@g'&?s'um

stearate, talc, polyethylene glycol, silicic aC|
surface-moaﬁm Qeogr@o@mmtmuykfsnflfane)nﬂihbd|qmudlmahpg5|tlons

suitable for adminis atl can.b ns Sus on
emulsions CO%IB%SI c%lﬁh %’6’&?10 écﬁllg]&qsi’ét(g g.
gelatine, carboxymethyl cellulose), emuIS|f|ers (e.g. sorbitane
monooleate solvents (e.g. water, oils, glycerol, propylene glycol,

ethanol), Hieokf PhgEntsqatigalacampesiings JRateratisdreinpireiion and

preservali¥gdining 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



(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 basjc 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 § ral sermula (.0 r@Eﬁg icall ceptable
acid addit?on gkaﬂlgtgg?r?g}eo?%}%e preparls’ét)iilg)%r%11 %f p ar%{!i%eaé?%g 4
compositorssrsatitatsle for the treatment or prophylaxis of disorders of the
central nervous system or psychosomatic disorders including anxiety

syndromes, particularly generalized anxiety disorders, panic disease,
compulsiysfdisgasen sasatAhoSisRERIaRNoRIGhtRhRRIassonRgRed to
specific situations, post-traumatic stress _
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.



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 broyght 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

Pharmacayica)SiencesoECition A8 Mack Rublishing, Ca Gaston, USA,
n

1990). The pharmaceutical compositions accor to the present
inventioniowediongerreralbe a popagel uby. Thedailydebade faf htman
adults can,be generally 0,1-1000.mg/kg.body weight of a, compound of
the genepa}lalg%grar%% g“(% ) %Sgﬁaﬁgggqﬁﬁgé@e;&%%tpﬁﬁfgnéﬁ? a g?tion
salts thergpinbaidutiely foseceptatde sshninistaigaidn eneiesMAH&or

portion(s). The actual daily dose depends on several factors and is
determinéﬁ’%@aﬂﬁ’eaﬁ?%i@%f‘he mixture is brought 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 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,



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

foIIowei?gsg@lrﬁgﬁgﬁ\g cegﬁ;%(gg\th , dﬂgp&éper? gr('gg,gg\i%aﬁlsctrolg%l?%%rpentias,

further-more gastrointestinal diseases afid lovascular diseases,
particuladijshyberntessicngiitiee cdispobmutesaceatding dgsthadtivenidn can
also be used for the treatment af disqrders of the auditory organ
developir‘f&“g‘sa?an%ﬂ%a}ﬁ%ﬁ??e%‘tgﬁlhgﬂ?ﬁ‘?éslﬂ%réﬁg}??ﬂ? gt s

tinnitus. ddsiiromndonsn tie dstynnranaatenspaciicationNasa46,607
and from the technical literature (A. Dekeyne, J.M. Rivet, A. Gobert, M.J.

Millan: NEtRbphasREEERsy BOIPY-B1@9omigointestinal 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



(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 sur. gsing 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/HU 0 0 A rs. 1hat is why it can be expected that
the coméo%?ég%éﬁbﬁgg@gﬁﬁé%%eg r?tigyrgpg\é\é%etb%?g%? e g{% Ouncgs
above-mantodiag @dilerdeinktorftectdshadacfeatistishieythe aaiived

ingredients binding to 5-HTIA rece%tors. Another surprising recognition is

that the SNTESURARCFHTE T AP BSR4 ) th5e SR ER sty tic
activity thaidiap ke SreughtigeneeaiRRnmitathsi; 'Q@Elg%ﬁai%ﬂ'ﬂ?o

receptors, affect the dopamine release in the ear and also bind to al

receptor&iakdbe ptempriidg oL With gereest cBemanaf(ihe Bsitee dheiceptor

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



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 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,.M.s nifwas lied. Incubation blgod volume was 250 I.
Incubatio%fv%/gs %%?r%r(?(re out & uae?éri%%rﬁﬁoreoﬁlgafgﬁgﬁa@t@g;y the
PCT/HU2Qa5/60 @32 11 00 &5¢0]1dos BeaviMRes- HOR (FERtimNbyas:
terminated by the addition of 9 ml of ice-cold 50 mM TRIS-HC1 i&H 7,7)
buffer arfdGAEEK FRATHHHIIEGIPDsHig v NGAt TG PIEBiRbgrakess
filtering paginRadjpacilAkihefitarhoads Wasmegsuiad.hydipuid

scintillation spectrometry. In the course of 5-HT2c and al receptor binding
experimé?ﬁélﬂlﬂéd scintillation spectrometry.

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.



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

W 20D5ah8ePprazosine (1 M), respectively. The IC50 value is theP¢dliE2§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/HU2005/00%§52 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

Table 1
5-HT 4 receptor binding

No. of Example 1Csp
nmole
61. >200
68. >200
72. >200
75. >200
78. | >200
9. >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.



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

29
Table 2

5-HTc receptor binding
No. of Example ICso
nmole

57. <50
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




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@anhaosetablished from Tables 2 and 3, the compounds acREdTR 200190052

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

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.



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. Theﬁsults are given in Table 4. WO

2005/109987 PCT/HU2005/000052 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 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).



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 gnimals 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 ar q)%;%)ﬁ n mber ntries
into the ?ge%%?rné@ num Qlﬁr g:l?ﬁ% S% %%?ose ’\gfmes f fect
was expthssaﬂeasmts.e’ﬁhmmaﬁe neestpixctdeitinhe el umbe)ﬁpen

arms or number of e smto%:%eo en arms. Ds (minimal effective
doses) m?é?e%&@ﬁﬁfﬂ foPFea Sakhent and e fgﬂOng?

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




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., Lendvaj 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

preparatigns(laierajglivesaghleq) ¢lierants) with high- pressure jquid
chromatography (HPLC). The samples were collected in” every 3 minutes
during 6Ccompotesié20frabtiops)ctele domfidld (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)



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 ofsﬁ'ue 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 CARREP ARG IRIEE LTS RIeAsE IS deqieasnd, after
the second stimulation arter tﬁ oxygen and glucose depriva |on,%ut in
the presefiee chthescompatind:bfibnanfise i theyeieasadstahiizad at a

significantly higher level. than without oxygen and glucase deprivation.
This effetCRAT QTR e P IESR TG G BF A A AR dRe. The
neuropraipctdie-gHesiofithe msgﬁﬂ%ﬁ?qq@iam@éh&ai?%mm was

demonstrated in a model of global cerebral ischemia induced by bilateral
carotid oe¥}gsidnglacose 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%



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 surgeyy 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 etized wi [Ic b ta 10 ml/ and
perfused ﬁﬁg%ﬁ%ﬁ?@ e%r? ?g%‘w %‘ &fhen Wi )Ja? Xatée sol%%lon
containir@DW@W@B@@%&%@WGWE%@BD% Bbain was
glutaraldehyde, 4% paraformalde nd.0.2% picric acid in 0.1 M
phosphafg‘% Elﬁlﬁ)s{%’ﬁﬁ ﬁﬁ?@ ha\tz\%émréﬁ‘(&%&tff’brﬁthe
skull andipeass fxad faatleasthdoyeek at 4 C in the same fixative
solution. Alternate coronal sections of 60 m thickness were cut from

different levels of the dorsal hippocampus by a microtome. The
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).



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 Wereégen 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 Q.1M phosphate buffer. 7.4) and chr
gelatine, ?ﬁ% %ﬁgor? Sblgltgg , g’éﬁsﬁlrca%elgl%rde%%%?gg (\:N?t%o%}/l oarﬁ;}g Tover
plates wereefixiéchwvitbnRIPda gl e (fnluka) hiio 28911 0298 dubfield in

PCT/HU2005/000052 36 The sections were examined under light
microscoBS R RPHISBPE BAS RS OFeth AN dabrigyatiscale Kidhgedamagedal

subfield i(n)bomﬂairomg@mﬁb%sya Qﬁl@%ﬂ%@@@% @) (5)
undamaged, (1) - 0-10 %: (2) - 10-30 %: (3) - 30-50 %: (4) - 50-70 %: (5)
- 70-90 %50¢89 96:160 99156 scalrdess.dfffonun ceEdsenaasebetween

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



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 experimc_gﬁts demonstrate that the

compounds according to the invention significantly decrease the cell

death in the CA1 region of hippocampus in animals got over

The results of the above experiments demonstrate that the
compounds according to the invention significantly decrease the
cell death in the CA1 region of hippocampus in animals got over
global cerebral ischemia. These results prove that 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



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 folJgwed 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 rticularly hypertensign. Eurther effects of.th mpounds
accordiné3 %%ﬁl Heleﬁll?/aé}r{ﬁ%r?olﬁc%é% ﬁ'eél% ﬁg%hﬁegﬁﬁt%%rﬁ%laﬁcfg f(?ltn r(? ﬁ?ﬁw
occuring esnipsidere ewrafinpecigisahthatimpietggasntisingby tnsdyrast to
the prior art compounds having similar structure, the compounds,

accordingtetretrnPentisriasthof sardiprserin [iseiers Demsinitow a

considerapje, inding.; 1o S3ETAG rereriorsnwhion é%ﬁ%ﬁp‘%ia%‘i’eéo gigy_ a
role in the WO 2005/109987 PCT/HU2005/000052 38 pathomechanism
of anxietyndinetes réwdptbezl effectedfithe for 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.



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 co gound 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-oxindole is dissolved in 2 Qz{an Fttianol and 1.0 g of Raney-nickel
is added to the solution. The mixtira % allowed to react in an autoclave at

110 C for 36 houssChig¢3tatyist-53henhydiftergdiatfoliamvent 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-gibyl@&taiEhpound 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.



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
WQ2008119%98747 (t, 1H, J= 5.5 Hz, H-3), 2.03 (m, 2H, CH2), 0.9Z/HRG000052

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, H5.10, N 6.93, Cl 18.11 %. E ple 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 gf N- bromo-succinimide.( 'SC%"J ) in 150 ml of
acetonitr%’gﬁggﬁo%ﬁé tocﬁrg%dtﬁpgléﬁa%ﬁ‘?e e%éggr?t%r 3 within 2 hours. The
reaction Makéutstéd SUreeB iy st at18,ifon 6, lwiursarxiohen at room
temperature for 3_hours. The solution is evaporated, the white substance

separatet Sy Statinkoidim ieRadted Wit Ldichioro-methane and 1 M

NaOH solution, and the organic -

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™.



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), 2.03 (2H, q, J=7.4 Hz), 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

Found: C SO+ SN S B,y D978 oA Byt 7ad =2 %

4-(4-Pyrimiyi6-&+y(tpipey dzin8 B k43 i(kHot, dikyafollprides (2H,
2-(Piperazin-l-y);pyrimidi 8 g. 66 ales) is measured to
propargyﬂé%ﬁi?é?%%ﬁ m?ﬁfoﬁcfgs?%ﬁ%gp  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



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
wQamndoIPRe green suspension is refluxed for 2 hours. Then REIGHG18¢F/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 isgissolved 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

i hotisopiaangly gosienand fered etz ok i manger (63

%). M ano R (KBr): 3295, 1625 cm 1. 1H-NMR
(DMSO-éfhyT Mb‘ét&ﬂ@(hﬁﬂ Idzs)slﬁﬁoil (i 2smbidy, 815d ¢nts efhgdegerH),

417 (o, SHErsleo % BOTPEM). 5 ATOTRE o) A S IR DS,
TMS, 104 MiAzka1R8ile 3285 Ak&a off, stirred in hot 1sopropanol
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).



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. 'I[llgen 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
chloroform, the combined organicEg){Qfarls ggre dried over sodium sulfate
and evaporated. The residual brown oPi§ issolved in ethyl acetate, and

a solution of 24wi@-khthexigstienst)yigeegdan- Ichipbde itsopsbpanol is
dropped to it under stirring. The  separated white salt is filtered, digested
while hotin isopropanol, cooleB&HRRPE4CYield: 16.3 g of white powder

(74 %).
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’™.



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-Ch|orophenyl)-piggrazine (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

formaline IS pipe to r ion rpixture, 1N tirring. The
green suslé?é?ﬁjsﬂl)% E%egﬁuxe ’fé%%@%%. ?I{grﬁ?’i? Iéiéb?éegsgvé% e% and
chlorofor@ &ré. 2dted 1), iVard(the/ pale7gre2isubEiprceligalublé. Th both

phases afe fered, of. Tye aguagys pase s exiggtewice wily

chloroform, thé
ppm.

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,



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= 2.0 Klz), 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-Phenylpiperazin-l-yl)-hut-2-in-1-ol.dihydrochloride 1-Phenylpiperazine
(16.2 g; Oa%!g %1% z@%r\l/voe%g é%o %rﬁg%g?géﬁsa (‘%%g&gf% ?rl?ﬁog. 1rIrlmle),
copper(Hthgktateamandhyedeo (1 GhgebsPrmmgolEld iepadrd hitteand 37

% aqueous formaline, (50 ml) js pipetted tqQ the reaction mixture under
stirring. THY ﬁ%ﬁﬁ@ﬂsé‘é@ﬁ% Y&‘ﬁé’ﬂ et f8risomEeRenethsadtad aidied,
water  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



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. Yield18.5 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),

424 (2T xitcfed AT Sh? Gdtoinl Bl dotbiakd Blgdhid fRada™ Or o)

ppm. C14H20C12N20 (303.23). Example 7
[4-(4-Chiomolsinted- myﬁr mpémmullfayﬂe} dendapmraimydﬂﬁmlmmmﬂo

piperazi DY U 4B A g Liign of 2 molar
equivalents of hydrogen chlonde 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



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 acetate 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,
oo o catieie i B O Sk Tempadits S8l o)
MHZ): 160natth 3ad bk. DbsBbr&d, Ahe/st4Rifg 441314 S IR TvEP AN

C12H17C13N4 (323.65). WO 2005/109987 PCT/HU2005/000052 48
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
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).



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 reactioggnixture, 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-EE&QQ§ISCN). IR (KBr): 2400, 2200

cm- 1. 1H-NMR (D20, DSS, 200 MHz): 7.51-7.43 (m, 2H), 7.24 (d, J = 8.1

Hz, 1H), 7.16@-EhRobizt; 2y 42 6me2hoxypBSE)-RiMErazioe (s, 3H),

3.87 (br s, 8H) ppm. 13C-NMRdbgBoSE8id%0 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.

C15H219(:)L I\llgrcl)yﬁ?’c?nj[bé%)é (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 (CH5CN).
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).



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 phasegig 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 1. 1H-NMR (CDCE3ampis 9400 MHz): 2.46 (3H, s), 2.66

R T S R

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),



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-Dichlorophenyl)-3- |sopropyI|de§8 oxindole (23.7 g; 75 mmoles) is
dissolved in 170 ml of methanol, 5 % paIIadlum on bone coal (2.0 g) is
added to it and the reaction mixture is stirred in an autoclave for 3 hours
at room t uge pn t roge ure of 15 bar. Then
it is cIarifi‘?e!gs\?/ﬁ%fbo’n%I c%e% ﬁ?ﬁ&fg{g%%ilpg%v%o? ﬁ?e residual yellow
oil gets crystal-line upon trituration with hexane. The product is stlrred in
hexane, filte dr at Yi 9, 6 g
of off-whitd %%M}% fes%% %%dzb@g%g% %@#%2&%

122.3, 123.7, 123.8, 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 %).



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 hydrid 7 ;,(1'5;50/ uspensjon; 62 mmoles) is washed three
times with 10 rﬁ?%&é’lgo %E%S}I%C%?%? er to remove the suspended oill,

and suspended in 100 ml of DMF at room WO 2005/109987
PCT/HU2005/000052 52 temperature. 1-(2,6-Dicl

lorophert &REBpldp) Gxittlole 458 g; 15.6 mmoles) is added to it in
small portions. When the gas

'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



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 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 stirting. The . separate drochloride salt js filtered,
SR TR e R Bithls Vo

cral
washed Wl?ﬁa smeﬁl amo exan cuum

pistol. Yig|di Smeelkwhiiepuderi(3R Yh)alMertidnk]-WidiCihiR4KBr):
2364, 1722 (C=0) crn 1. 1H-NMR (CDC13, TMS, 400 MHz): 13.3 (1H, s),
8.35 (2Humstion hag beep srapedolb-{(4phlorobyi ZHnYDIRPPiaZiy) 7.28

b, OSBRI 451 ] 11
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,



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 2005119982), 3.14, 3.01 (2x1H d, J = 11.0 Hz), 2.97 , 2.91 (2RCHKIUDE5/000052

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. An%g/sis for the Formula
C29H30C13N50 (570.95): Calculated: C 61.01, H 5.30, CI 18.63, N 12.27
%. Found: C 59.81, H 5.28, Cl 18.41, N 11.90 %. Example 12

(E)-1-(2,6-Dichl -3-(4-methyl-b enzyli-dene)-1,3- _
dihydro-%%@&ﬁ% en}{?éz(éﬁb@ﬁgraaé’nzéggh%% éﬁl.zﬂtg‘;f 80
mmoles)ahd74 HethybReiERldehyded HY)Y) 6484 Hiind)es-drs dig3plved
in 250 toluene olidine (4. - 0.30 e)Jsmeasure the
soluion, 510 1 R Bhenclt o F e Tt vl
2005/109887 PET A-592083M00062 B47 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



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-NM3 (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, dJ 79

H2), 76448 s BOD B T AR 1190 (B 1)

13C-NMR (CDC13, TMS, 101 MHz): 21
125.5, 128d@0529.8hik2BiS, 129 ﬁumﬁ@ 5911193@ s 1B1ed, oi85. E‘odﬁ&S

140.2, 142 L 167, Sis for For uIa H15C12
(380.28)™" ché?é‘ci%eg]éﬁ’é gﬁ’y ° C@% %58% %9 ﬁi&ﬁf
69.53, Hvdit(ﬁ??tcﬁﬂeh%-%ﬁd%@aﬁgrﬁ@dm@@%&%gﬁg%lge-red oil gets

PCT/HU2005/000052 )
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 %.



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.: 123-124 C (hexane-ethyl acetate). IR
(KBr): 1718 (C=0), 753 cm 1. 1H-NMR (CDC13, TMS, 400 MHz): 7.47
(dd,J=1.4,8.0Hz, 1H), 7.45(dd,J=1.4,8.2 Hz, 111), 7.33 (t,J=8.1
Hz, 1H), 7.14 (t, J=7.6 Hz, 1111), 7.11 (d, J = 8.0 Hz, 2H), 7.07 (d, J =
8.0 Hz, 2H), 6.97 (dt, J = 0.9, 7.9amp1y16.89 (d, J = 7.4 Hz, 111), 6.33

(d,J=7.8Hz, 1H), 3.96 (dd, J =4.5,9.2 Hz, 1H), 3.57 (dd, J=4.5, 13.7
e 1rr, 3 b s eponheairis ey o Barcy Db e Gpd

2005/109987 PCT/HU2005/0000520]-2-0nc

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.



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 a.,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

b ) iy DA< (25 N :
dinycroonias D G e L) I LAl dovints At 1
hour 2 mil3St4yatds. Jré Huole ti3d thé2@actiG.MiXiR8OinlBRi&yr 147.9,
decompq}g gx§§§% q§§%diﬁg§ Qyﬁlg?él' glezrlanure is extracted with

water and ethyl acétate, the organic phasé’is alldiified with 10 % by
volume of hydrogen chloride solution, and the acidic-aqueous

C2oH17CILNO (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



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 hexag . Yield: 7.88 g of white powder (75

%). M.p.: 167-170 C. IR (KBr): 17127(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

(1H, m), 7.47 (1H, t, J=.8.2 Hz), 7.21-7. . m), 7.06 (1H, dt, J= 0.9,
1.8 Hz), .6?&%%%%1%%?6%@&%‘%,? :%‘_’Id M%B%%i%%{n&%az 8.1
Hz,), 6.2614#ibd, i, dxardodSwithieth$i A8eRt94 (R Wrghid phh&Ad12),

3.82 (3H, 5), 3.38, 3.22 (2x1H, d, J = 13.3 Hz), 3.09, 2.99 (2x1H, d, J=
16.8 HzYlted- PRFogFEy. osiHaiaH2ag peraporaiedNMiRe CIosidml TMS,

101 MHE/EH%@&’ 91@4\'1?!0}:?@7% 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
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,



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-inyl)-1,3-dihydro-2F7-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 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 I is,dro tQ it nﬁsr?s'ri g g}rre for further 10
minutes, lgirac))'?ar%%/ 'g'filnf?(;jg’ (Z?ﬁm%éga olg)ﬁrig’dsr% pe%‘fo ﬂl,é'énd the
solution i47aBpdleR] 3 WaR2in2upptn.room temperature. Then it is stirred
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 Yesitisid it ibekoaotdd WitHwEESF,ang &ty Acetate. The

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



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 s, 441, 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,

e B R S BRI GY) O
141.2, 13hé, peadict148. 6082, 4r1 008, Fher Ordadidils 2% Ah@AR.0, 8.6

ppm. Ana e‘%/ss%ﬁr the Formula C13H13NO (199.25): Calculated: C 78.36,
H 6.58, NC9"8%¥7#hd: C 78.29, H 6.55, N 6.99 %.

Yield: 10.87 g of white powder (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 %.



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 droppe&)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 sulfai.ﬁx %ari'fiqg) with bone coal, filtered and

ello

evaporated. The residual pale y W %lfgets crystalline upon trituration

with hexaAeEiigld:rhatRyil-G-ghiphovitst) wisiteippwe e 16d1) 2-vhe.: 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=

11,17 SRR 44170 e ol i 5
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.



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.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-3r{prep-2s-inyb-axin N oles) J I Fis
dropped I';((gi_t. e%étkégi(%?m 1(5531(? ﬁﬂ?&@é@%ﬁ&%@% Zégggd
benzyl cARFidel(2.3, 70775 TArRCIes), iS1050pP.ed26.2h2610)@8 @plhis 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 Alnagtso for shelionsuifaie, Hiaxite@ 1 i2B)b Gat-ehaddfiliered and
evaporaféjéll‘ﬁ J}e@'d&aé %;;Ig/yellow oil gets crystalline upon. trituration

with hex
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).



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

weeed)NewB871H-NMR (CDC13, TMS, 400 MHz): 7.38-7.20 (m PETIHUZ20DF/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 reaction of acetylene hydrogen with piperazines)
To a mixture of an appropriate N-substituted 3-propargyl oxindole (50

mmoles)TRERpdiat g5 rarine (50 mmoles), 1.0 g of copper(ll)

acetate monohydrate and 100 ml of ethanol 35 % aqueous formaline
solution SSO ml; 0.63 mole) is dropped,
H-NMR (CDCl3, TMS, 400 MHz): 7.38-7.20 (m, 6H), 7.17 (dt,

J=12,7.7 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, 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



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 pure 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 whijte salt is filtered
off, Wasré%s\slvitrﬁﬂ g%er ancgcf%xgﬂe%gﬁbo Uie oﬁ'}"ﬁe{}'ﬁc BWﬁ@?W&FToom
temperatirgtenidouits. dtneaessaih thatdtydrachlasiiasaliis The
recrystallized., Purification method 2: If the basic product does not get

crystallin¥&th Ahessathtdatiicdictdth dors sprl-ddeedneveprendiam
We'"fi'te@ﬁ’iﬁé%M%?M%E?T}Q‘@Eﬁﬁﬁaftﬂ&ledﬂ'z%%l%egiliriszﬁgréﬁg f hot

ethyl acetate, and a solution of 1 molar equivalént of oxalic acid dihydrate
in 50 ml by ketuatnyghromatography 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.



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%gf-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),
8.17 (111,d,J=7.6 Hz), 7.46 (JH, dt, J = 1.5, 7.9 Hz), 7.37 (1H, dd, J =
0.6, 7.3 Hz), 7.25 (1H, dd, J = 1.#,’“}‘.‘9%}%.11-7.03 (3H, m), 6.91 (1H,

d, J = 7.8 Bty B {2ifU-2)ndeth0:{Hhe i) pBerdahl 1Sy Pt lidy1m), 3.85
(2H, m), 350 (2H, m), 336 (1H, d, J =125 Hz), 3.29 (3H, 9) 321 (1114,

J = 12.5 Hz), 288y l7h38iltyéros2Eigde Hrpue giiydeackipride), 0.60 (3H,
t,J=7.3 Hz)
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



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 mongqoxalate 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
and 2-(piperazin-I- yl)-pyrimidine. M.p.: 119-121 C. 1R (KBr): 3452, 1702
(C=0) cm 1. 'H-NMR (DMSO-d6, TMS, 400 MHz): 8.5 (2H, br s), 8.44

(2H, d,JefbBkis){dr3bedmaudrC,8 81, 018dd.ag)t,J= 1.3, 7.7 Hz),
7.00 (111, dt,J=0.9, 7.5 Hﬁ), 6.74 ilH, d,J=78
Calculated: C 63.67, H 6.78, Cl 14.46, N 8.57 %.

Found: C 62.99, H 6.84, C113.84, N 8.65 %.

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.



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-[4584-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

R AP T .

phenyl)-pige2ainé.2V130.89-T280, IRYEBIRB35310.610(81DR2M, 1.

?o'gh(ﬂﬁ%%@oéwgfﬁ%%%;g;z%%g 26.7.21 (4H, m),

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



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

3 brop PSR Bt 2ot BRI B8RS, M-
73-76 C(WD®005/169987) PLTV KilIB 051600052188 IR6KBrH @453, 1710
(C=0) et o 58 (31, ¢, 7 = 7.3 Hz) ppm.

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.

2

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.



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 C2ZH31N305 (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-in>ﬂ%§é§l |- 6onemonohydrochloride The title
compoun pared’ accor ing ?o process A by applying purification

method | starting from 3-ethyl-l-benzyl-3-
ggg&%@éﬁé@r@%é@égogg-@ Ehenyn puper%%?r?gvﬁg ?399-202
C. (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-



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
WQ2)05710987.04 (2H, m), 6.97-6.88 (3H, m), 6.81 (1H, d, J = 7PCHEUB@2)00052
492 (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, 17%§.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
%. Found: 2,16, H.6.83, Cl 6.50, N 7.89 %. WO 2005/109987
PCT/HU%%%% 636%%52198 Example 23 1-B enzyl-3-ethyl-3
-[4-(4-pyxinpidite2-30:pRCerazin-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 -benzyl-3-
(prop-2-imy(KB3-diBydra A8 -{oea)Z@rie and 2-(piperazin-I-

'H-NMR (CDCls, 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 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 %.



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),

WO MOSA®IYEH, m), 7.15 (1H, d, J = 7.3 Hz), 7.02 (1H, dt, J= PAT/AT2pIE)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),
4.95 (H, 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-NMR (CDC13, TMS, 101 MHz):
178.2, 163.1, 160.8, 157.8, 143.1, 1g .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. WO 2005/ 9987 PCT/HU2005/000052 71 Analysis
for the Formula C31H33N505 (55588Pe@3|culated: C 67.01, H 5.99, N

12.60 %. 1@&@1@6&9&@@9&&&%9&1 éfé%ﬁﬁ B {enptrlyyc
hydrogenation of the triple bond to a single bon
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-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.



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 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 -t urefor 3 hours. If it is
necessaﬁ‘?f1 %ﬁ?&%&ﬁ%ﬁ%@iﬁ%ﬁ%gﬁg ized. Purification
method THithextedsic @@dust,dos9aNADGEe:a WO 2005/109987
PCT/HU2005/000052 72 well-filterable salt with hydrogen chloride, it is

dissolved 380 m| oﬁ@?'éﬁaﬁ éc‘@a]t\é,l%ﬁ& Yomolar 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

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




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), 7.30-7.207 H, 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,
m), 1.95

0.59 (3HV,"%E'|ﬁ:R% 8z%é p‘%ﬁi}%%é/g ZH?” gé#ﬁff%&&%%}ggﬂég 73

13C-NMiR1 (6ot BtV Sccllt, Midz): théfr ed@dedediBSF G, sbitidn 443.1,
136.1, 131.4, 128.7, 127.8, 127.6, 127.4,122.8, 122.7, 111.4, 108.9,

57.1, 530%ab¢ acidslthyapte 1659.mh of heg gfhyl agetate 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 (CDCls, TMS, 400 MHz): 10.0 (1H, br s), 7.30-7.20
(5H, m), 7.17 (1H, t, J = 7.6 Hz), 7.13 (14, 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.



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
WQ3005Be49871-3-ethyl-3- {4-[4-(2-methoxyphenyl)-piperazin-|-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.: 128-129.C. IR (KBr): 3432, 1704 (C=0) cm
1. 1H-NMR (CDC13, TMS, 400 MHz):"7.32-7.21 (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/HU2005/000052 74 m), 6.90 (311, m), 6.77 (1H,d, J=7.7 Hz,), 5.7
(2H, br s), 4.99, 4.84 (2xIH, d, J = 15.4 Hz), 3.86 (3H, s), 3.58 (2H, dd, J =

11.6, 27/65 S0, SRS (20h WA 2H 631 10t HE), 8,85

(211, m) 196 2H 181 2H m} 1.67 (2 q 8.0 Hz), 0.95 (2H,
m), 0_60 278, 127 1274 122.8,7122.7,

111.4, 108.9, 57.1, 53.2, 51.8, 43.7, 40.8, 36.9, 31.2, 23.4, 21.6,
8.6 ppm

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,



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,
wQ2a03/1@99877, 111.6, 108.9, 57.0, 55.4, 53.4, 52.4, 47.5, 43.7PGEBUIDI(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 ggplying 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.:

1711 (020 S LRIV (1S TG, AN PR 8 (i B,
7.4-7.3548H (M .28 (1H, 153=Hz5 A6 131 @H3 58, ZH3ddH & J =
LB S A Bl S 0 1 PG
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.



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}érification 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%-(¢ &B%gf%%ﬂeg%gé PCT/H U 2005/000052 76 M.p.:
150-152 C: g?i fY:'17 COPLA - 1H-NMR (CDC13, TAMS, 400
MHz): 9,7 (211, br s), 8.33 (2H, d, J=4.8 Hz), 7.28 (1H, dt,J=1.8, 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 (1H, H-NMR GRSl TMB-A5} M‘,H?)Zol%s%iléﬁ P 8§)afp-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 5), 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 (2, 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.



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):
wQ7e)y1a9%8872, 160.8, 157.8, 143.9, 131.3, 127.9, 122.7, 122.®CTIHIR005/000052
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-I-ol dihydroc? ride (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. It is cooled, 20 ml of
dichloromethane a aonged to it, the off-white substance is filtered and
used for 'é"éfaeBTii%re iction without further purification. Example 28
1-(4-Bromobut-2-ynyl)-4-(2-methoxyphenyl)-piperazine di hydro chloride

The title compound is prepared according to process C starting from
4-[4-(2-4&@%%&8%(%&33%:1-y|]-but-2-yn-|-o|

"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



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 (2 7m), 8.4 (2H, brs), 6.87 (1H, m),

4.66 (2H, s), 4.06 (2H, m), 3.8-3.1 (814, m) ppm. Example 30

1-(4-Bromobut-2-ynyl)-4-phenylpiperazine dihydrochloride The title

compoung, is. prepar ording to process.C starting, frqm .
o phor I BT G S0 RSB QR oo00 T
off-white substance is filtered and used for the coupling reaction

without further purification.

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.



'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, 9),
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), 7307 (1H, s), 6.98 (1H, d, J= 8.4 HZ),
6.89 (1H, d, J =8.4 Hz), 4.41 (4H, br s), 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
washed three times with 20 ml each of hexane and suspended in 50 nil
of DMF.Nikye: re#etiéh PMixture is cooled to -20 C and a solution of 3-ethyl
oxindole (6.45 g; 0.04 mmole) in 25 ml of DMF is

'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.



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 yellow9il 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 crystallinefixporpisttkation with diethyl ether, it is

filtered off and stagz fro ixture of hexane and.ethyl acetate.
The desiredn%:E)(;néﬁgl))[(iIr’1[1(§D %%e“%@%é@”%ﬂ%?@@f%ﬁ%
Purification method 2 If the bagigyaiedniek-riees 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 ethyt eI ISHHIORRES 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



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, brs), 7.28-7.20 (2H, m), 7.12 (8¥, 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, JroTeBditsp hprhin € aN MRDIIB QI Sirdpi&] 1ot a1H20)°T 801, 164.3,

26,5, SR I ISNE BT 91252 SR AR he
Formul&&@@ﬁl%%@@@ (ReSRdse 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.



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), 6.931{1H, 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, Bxamdd82 ppm. 13C-NMR (DMSO-d6,

15,4, 10585 PP BE e Uy DR e,

Analysis for the Formula,G24d2iiNe05 {#aSdblate

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 °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 %.



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
WQ2B0MIPBE4-[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%¢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
(211 brs), 2.78 (IH, 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-E8anipkt, 38), 0.68 (3H, t, J = 7.4 Hz)
ppm. 13C-NMR (CDCI3, TMS 101 MHz): 180.6, 152.0, 141.9, 141.3,
131.7, 1575 b3- B4R gipising-yopperpei-yhyt-3uer]-583, 75 6,

55.0, 53.4, 50.6, 50-%’«114@?0-@?}%@%@&1; HABRdoxalate

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 %.



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 BMF. 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 temperature. When the formation of hydrogen has been ceased a
solution of I-(4-chlorobut-2-ynyl)-4-(3- chlorophenyl)-piperazine
dihydrochloride (3.56 g; 10 nnndig&™%8%m| of DMF is dropped to it at
~20 T. TeEmyLy eS| ARV eGSR DAk als | RrRdioRRed to it in

order to decompose excess of sodium hydride and extracted with water
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.



and diethyl ether. The organic phase is dried over sodium sulfate,
clarified with bone coal, filtered and evaporated. The WO 2005/109987
WEDTFHW2Y05/000052 85 residual pale yellow oil is dissolvedPETIBU 29115600052
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 (11184), 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:pglysis FBON MR HGR CLALTNGS, 1803MB)2): 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%%1%'%1%?‘1159.59421@71,12&2'7;22% Yy ]pg?n Analysis for the Formula

C24H27EARN30 (444c433: 4 alciatest © §4.67, H 6.12, Cl 15.96, N 9.46
%. Found: C 64.82, H 6.11, C115.94, N 9.43 %.

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 2016/109987 PCT/H U 211115/1111111152 86 Example 36 (2)-3-
{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-but-2-enil}-3-
We#95/103%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 i§5filtered 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 atsiffuahjielpyeltter @0 8odissdlped 20902 2nCdRefkBricdats, 25609,

1699 (C= _ 1H-NMR (DMSO-d6, TMS, 400 MHz): 11.4.(1H, by s),
10.5 élﬁ%,c%‘& ﬁ[f\lg/l ‘5“’&%‘1%‘%‘4’% ?“f.gg’(ﬁﬁ?%‘?rb Cﬁﬁﬂﬁﬁ %“%‘% 18 (Sl)H
t, J = 7.4HA eth§Baceht & s @RPpddtotithumdérdstizing. Phe(ddpatited = 1.8,

8.4 Hz), 6.86 (2H, d, J = 7.5 Hz), 5.58 (1H, m), 5.43 (1H, m)h, 3.84 (2H, br
s), 3.7 10(ff131Y1’5Fes§?§_ goi’@ﬁ?@,rwashed 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 %.



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
WQA3OSNMRBT{DMSO-d6, TMS, 101 MHz): 180.2, 150.8, 142.4, AGHUABS/0052
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 measugd. 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
dropped to it under stirring. ThepgRhsii§R $estirred for further 10 minutes, a
dihaloalkane (1-bromo-4-chlorobutane, 1- bromo-3-ch|oropr_0£ane,

1,5-dibrorﬁa}qéﬁtﬁrﬁé—@r@@ommﬂy&wmi%ﬁlﬂn@%@ﬂ pbed to it,
and the 50'“téa{gir:‘%%l('giflﬁffcﬂérﬁl’zd)ﬂéﬂﬂﬁ‘owI&E%Hh&%&%ﬁS&ﬁiUf%Jhe” itis

stirred further , a 0 ml of ethanol is dropped to it in order to
decompose excess of butyl lithium. The solution is distilled in

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.



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-dihydra&s2H-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.:
104-105 C (hexane-ethyl acetate). IR (KBr): 3181, 2941, 1700, 1306, 755
cm-". 'H-NIMR (CDC13, TMS, 400 MHz): 8.57 (br s, 1H NI;% 7.21 (dt, 1H,

1=76, 1GNYR BMSDde 1MS3 104 MB2Y 1802 g\, 162-9= 7.5,

1.0 Hz, h2)) 6133 (d, 181.4) $30.7,Ha7H, A 8539161 3H13156.12013,
CH2C1), 1,96-1.84 (m, 2H, CH2), 1.83:1.74 (m, 2H, CH2), 1.74-1.60 (m,

2H, CH)l %2415 Pg FH9-4, 52.9, 49.7,44.9,34.6,29.6, 85 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



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), 3.401fit2 T hér&sibidz 03 HR fabdel OrfrskaB3ifen b HiitGrbtn WR-1.75
(m, 2H, CH2), 1.73-1.62 (m, 21D, 1.25-1.20 (m, 111), 1_.09-1.0411%1, 1H),
0.65 (t, berane.7Thq proerpisst gfvhit erxsiale tesrsBred M08 NaHz):

182.5, 158 Wi 5rdd016 fdtbvk3dedesh ¥k Lilthi JaliaReHANetdd dnfd, J=
23.7 Hz), 111.9 WO 2005/109987 PCT/HU2005/000052
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-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.



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): 884 (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), 1C-MMBO(RCl TRIS2)01 RE1L)1 883w, 14,2, 03213042(Adl, 1H),

0.64 (t, = ). 0]
P CTIHUDOU 005 ST TN (R T 25 S5 Tsa 3,
162.5 (d, J = 244.1

Analysis for the Formula C;4H;3CINO (251.76):

Calculated: C 66.79, H7.21, N 5.56, C1 14.08 %.

Found: C 66.89,H 7.16,N 5.84, C1 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-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



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-S®E (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, Jm GM@@glﬂléﬁ%lﬁi(ﬁloﬁm 34321,79 £m. @ Hz),
1.70-1.58'(m, 2H), 1.30-1.12 (m, 1H), 1.10- 098(m 1H), 0.63 (t, 3H, J=
7.3 Hz, tHB YR W33 db3k 6994 PR T/HU2005/000052 92 13C-NMR
(CDC13, TMS, 101 MHz): 182.5, 138.8, 132.4, 131.9, 128.0, 123.7,

109.3,54.1, 44.4, 36.9, 32.7, 31.0, 21.8, 8.4 ppm.
Analys1s for the Formula Cy4H,,CIFNO 8269.75).

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.



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=7.4Hz), 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 (21 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/HU2B0RIAR0RSB 23 TRENIRMEERS 183 BMB2101aMHz 2443, 16.5,
21.8,31.0,32.7, 36.8,44.4,54.4, 119. 20.3,122.4,129.1 1?61_.9,
a ’79):

1.1 ,
140.1, 158)1 L (hekiy did 1Pk Forffutaitstibee 11 $ 485
Calculated:15,)5706% t, /582 NsHY, I3I5L@134-90 F-0mn; 3 87464 H 7.49,

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.



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.H6MHz, 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, . JBM SRR C1 1AK% S 525 Tt 6036, ©

14.68 %.
128.0, 123.7, 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):
Caleulated: C 67.79, H 7.58, N 5.27,C1 13.34 %.
Found: C 67.98, H7.43, N 5.11, 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.



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)98.63 (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, 3ﬂ.@:@&i«mlzamc&,5rm1mnm§: f05 e 58| COSIZABINO
310.24); C ted: C 58.07, H 6. 51, Br 25,76 %.. Faund: C
5795, HESZRba 7 RIS 00 Epie g 1o 141 P

ppm

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.



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, 123.3,122.3, 109.8, 53.0, 46.3, 44.4, 39.2, 32.6, 25.3, 24.2, 23.6,

21.1 pprieAakysi @megnwii &@2%?6%gg%?%§9?ﬁ%lated:

C 68.68, H 7.93, N 5.01, Cl 1267 %. Found: 92, Cl
12.89 06! BxAngR &5 09.8, 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-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 (195 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,
159.3 (d, J=240.7 Hz), 136.9, 134.4 (d, J=8.0 Hz), 114.0 (d, J= 23.3 H2),
111.0 (d, J =24.4 Hz), 109.9 (d, J = 8.0 Hz), 54.7, 37.5, 33.6, 32.4, 31.1,
28.2,2 8.5 alysis for t rm i9B 8.23):
Calculaifﬁz'@é%%@?ﬁl&ﬁyﬂ iofi@ﬁ@ﬁé%%hlﬁﬁo%ﬁyg ’5?‘. *H 5.89,

N 4.35, BrRd,. 1624, EGaunpia.4637.4, 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-(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%7.4 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), B4)71 32:9,%3(81,3213, 038 11231R,.23.6,66 Ezpphis)ADSY & for the

Formulag %19%@@%0@2&%@ Calculated: C 59.27, H 6.84, N 4.32, Br
24.64%.” Foun 92, N 4.55, Br 24.51%.
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™.



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), 1.80-1.65 (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 HE;NNRS(ED0h,1TEHANA M7 96 Fbt Biz)HL23D,(6,. 2= 9.9

Hz), 108.7 (chyd= 2 Al J= 27,1 Hz): 53.90 37 6,32.3,
310, 200 387 6 4 Spt K o B P oa R de T
(328.23%),Cabeuldded I’ 5% 89, .5 B3, N-4)27.38r(R4B4/ FAuAdL 54.69,
H5.67, Mg B8 Brogh19 %, 21, CIL), 1.80-1.68 (m, 4H, 2 x CH)),
1.40-1.25 (m, 2H, CH,), 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).



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. Analyti®8l 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- chI %ﬁ@ 712§ ggyg ©r2tl;ndol-2-one. M.p.: 116-117 C
KBr): 3285,

(hexane -ethy acetate)’ IR 1717, 818 cm-1. WO 2005/109987
PCT/HU2005/000052 101

'"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.



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)5/804981t, 2H, J= 6.7 Hz, CH2CI), 2.00-1.86 (m, 2H, CH2Rrgau20¥/000052
(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, H 5.99, N 4.89, Cl 24.77 %. Found: C 58.61, H 5.96,
N 4.80, C124.66 %. Example 49 99
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-chidfqpropyde 3@ thykans)dinydro-2H-indol-2-one. M.p.: 105-107 C
(hexane). IR (KBr): 3221, 2963, 1700 (C=0), 1677, 1474 cm 1. WO
2005/109987 PCT/HU2005/000052 102 1H-NMR (CDC13i TMS, 400
MHz): OTRSKHB3; AHONHR 2.8 ¢ad.. 1H, J= 8.2, 2.1 Hz, H-6), 7.12 (d, 1H,
J=2.0 Hz, H-4),

'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 %.



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-buty¥)-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, TM3;0¢e$ B ihitodifatiim of bFhaiedlkylk@nidourldin7 1, H-4),
6.79 (d, 1H, J= 8.8 Hz, H-7),3.42 g[ %J—I, = 6.7 Hz, CH2C1), 1.96-1.84
(m, 2H, CH2), 1.80-1.63 (m, 4H,P Si’é'ﬁ%?, 1.30-1.20 (m, 1H), 1.20-1.04
(m, 1H), 0.65 (t, 3H, J=

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’™.



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. THY 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 ovEHSSNMBRN{(CDIEIe ENGS, edp btz STHe (thus-dbtalRBY falé yellow

oil is tritttg egyith Wi 2995&29%?%5 BRGE/ %1@195/():09(1 Zl%ilexane,

the crystallihé wWhite suBstance is stirted in heéxane, filtered, Wash&d with
hexane, @Réddariduded 3¢ e Bolplhg! éagtion withddnUrHegion.

Analytica| samples may;bepbtained by reerystaization fiomgier,
indicated solvent.
2H), 1.29-1.15 (m, 1H), 1.12-0.95 (m, 1H), 0.65 (t, 3H, /=74

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’’.



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-4), 3.38 (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-NMR (CDCI3,
TMS, 101 MHz): 180.5, 137.7, 135.1.0228.3, 127.6, 121.9, 115.7, 55.7,
44.3, 36.8, 32.5, 31.0, 21.7, 8.5 ppm. WO 2005/109987
PCT/HU12005/000052 105 Analysis for the Formula C14H16C13NO
(320.65):HAMR e 5TME, HO8.08HK)4RIS G1r38.11, P8dhd/-2152.37,

H4.97, 'qhé;%hcj 335138 %o BXOMRIE 932 (4, 1H, J = 2.0 Hy, H-4),

5,7-Diehlord-3-(4-chlorobutyl)-3-isobutyl-1,3-8ihydro-2H- inddl-2-ohe
6.88 (d, 1H, J= 8.2 Hz, H-7), 3.43-3.39 (m, 2H, CH,Cl), 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™.



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, 2308, 21.1 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, HH-BWR {CI2CG1 30163 460 EvEm)p|8. %3 (br s, 1H, NH), 7.12

7-Chloro-3-(4:-chlorobutyl)-3- -fluorp-1, 3+ ) indal-2rpne
3-(4-Chlgfb£%lty )Ts?é%hgiéglﬁé;%@ é%?r@aﬁ%ﬁ%ﬁ%ﬁﬁ%%&ed&@% g; 20
mmoles)is di§sBe0Rh @0, rhioet giclat,adétiCHe)d ] .80-1.63 (m, 4H,

2 x CHy), 1.30-1.20 (m, 1H), 1.20-1.04 (m, 1H), 0.65 (t, 3H, J =

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



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 sub&fance 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 mixturasseRexiie GHERRA g%fgté}lqﬁ.aﬁ?eclfhg@(%ﬁé-ﬁh%%%%te). IR
(KBr): 3184, J¢ Q22 sH80w B8R 3neRare, \MRLAQE/108D8G the coupling

PCT/HUZ005/000052 107 1H-NMR (CDCI3, TMS, 400 MHz): 8.22 (br s,

1H, NH)ree@@n(dithaut puriicstionzfeaiprical, #HPIFS 7852 3%z),
3.42 (t, 2H, J= 6,7 Hz. C Q0 . 2HaGhi2dnt 82-1.60 (m,
411, 2 x%%?}e‘fbi'oricﬁyé%ﬁ&%%ﬁé%gﬁﬁ%ga {m. 1H). 0.66 (t. 3H, J=7.4
Hz, CH3) 73C-N-M-R (CDC13, TMS, 101 MHz): 180.6, 158.8 (d, J =
244.5 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 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.



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 mixtfe 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 whalxtipdearbe Frraua fHﬂé@lMﬁgQL@ % filtered, washed

with watee apghiienapesand us Sh IS £oupuag ragetion without

purification. Analytical samples ‘may be obtained by recrystallization from
a mixtureFothéxdn &2y Bth7atetld, 831874118 C (hexane-ethyl
acetate). IR (KBr): 3286, 1717, 1198, 817 cm 1.

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.



'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 %@6
3-(4-Chlorobutyl)-3-ethyl-2-oxoindoline-5-sulfonyl chloride 90 ml of
chlorosulfonic acid are cooled to 0 C, and 3-(4-

chIorobu@ﬁ@%@%&ﬁ@%ﬂ@?ﬁ%}&@ém@m ‘added to itin
portions, ggidhaidhedessnaraise gags; ot exepesh3,C. The solution is

then allowed to warm to room temperaturé under stlrrlng and carefully
pipetted Hatdke (p hakudhoar. Nel2ephB4té8 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

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.



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
WQRRHIIHIRZE 8.4, 1.9 Hz, H-6), 7.80 (d, Ill, J = 1.9 Hz, H-4), 7PXB(HU2045/000052

= 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, H 4.76, N 4.18, C1 20.01, S

9.38 %. Example 56 3-(4-Chlorobutyl)-3-ethyl-2-oxoindoline
5-sulfonarfid8VR (4B B0 BM) 40 MR- 0% 3 dottine Blsdiidiny. ¢hloride

(9.96 g; Janmeles) i glissober ie430 | Af 9@37?&"%?5‘91 > Y AGuUeous
the solution

ammonia solution (9 ml; 120 mmoles)'is dropped to at0-2T.

The mixtdfe:id F1oeE1SEHaeb: 1 00 0dn$ StemptiatiF)itliS2tin@d (further
for 1 houyrgvaRQraind 86116 (m, 1H), 1.12-1.00 (m, 1H), 0.66 (¢, 3H,
J="17.4Hz, CHs)

*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,



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), 1.15-1168 (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.owed oy cephiyaid RAOHE!FofaterOs 4¢r0pNROBS T880.84):

Co0.76. B e L Ciad uta 7 BREZaBi s T Ml o
(o-chloroatiystaneape fittds)d | wikkkedouithivptesatibhetha appiapeate -
Chloroalk#lé: Ocr&Ppci'ijr{]gd reaction without purification. Analytical samples
may be obtained 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 %.



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 192 products of the column
chromatography. Processing method | If the product purified by column
chromatography gets crystalline upon trituration with diethyl ether, it is
filtered off and recrystallized fromEhemp]véﬁt indicated after the melting

form of witd SHRET BlEEL8ig ARG ST e S PRI does no

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 solufiBrial uldAresHems) At te?éeaﬁ‘P@lﬁf’f (oné ?ﬁ@laﬁ@qin(fhlent)
of hydro@&ﬂ&@‘tﬁﬂ?ﬁ-ﬁéﬂ}@!)ﬁ%ﬁlﬁ@w fﬁqeé, 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.



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 separatedloon 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-8a@sfsis(®cHioddpinery > pideGE MLy ([BEOaR)-3- ethyl-1, 3
-dihydro-2H-indol-2-one itl d is prepared according to
process ﬁ%lf/u%%%qzyin% %%c?fe%g%g%ﬁ%é@@gé gﬁ'erngnSS(‘bhloro-B-(B-
chloroprapyihd: -ethyl- L3l dio: 216 Ndol -oneeod 8-chiry: 6,
7-dihydro-4H-tieno [3,2-c]pyridine. M.p.: 117-119 C (hexane-ethyl
acetate).

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),



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
WQ203YIBDO- 1.89 (2H, m), 2.27 (2H, t, J = 7.4 Hz), 2.41 (AHRETIUBI(H/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, 3414, 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 6371 P 1808HN2odd ), EXQfpintsg 2H, J=7.2 Hz, CHy),

3-Ethyl-31[344-pyrighn-2eyl-pinerezs day 1@op¥k h33m, = 74 1z
dihydro-2H-indoI-2@cl)mneﬁ%e title comg)oun%?’is prep%:glre according té
process IQII%I) RBi¥Blying processing method 1 starting from N
3-(3-chloropropyl)- 3-ethyl-1,3-dihydro-2H-indol-2-one and 2-(pyridin-1-yl)-

PC-NMR (DMSO-ds, 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, 21.5, 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



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, 159182147.8, 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. Analysis for the Formula C22H28N40 (364.49):
CalculateRFoguris 56 e w%&m@s%wmgr@mnd: C 72.23,H7.69, N 15.28

%. Examﬂ%ée%séﬂ?’rﬂ{é‘tﬂb%eﬁhyﬁsﬁé(4'P(§’Jﬁ%gnle}¥ﬁf%i§e%32ir};o]f )-butyl]-
1,3-dihydro-ZH-Iindol-Z-one The title conqpoun IS prepared according to
process lisgmatography gets crystalline upon trituration with diethyl

ether, it is filtered off and recrystallized from 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.



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)}1398-0.85 (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, 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, Ex&mpﬂn SAnalysis for the Formula

C23H29Br 5 ) Iate 0.39, H6.39, Br17.47, N 12.25
%. Foundgléjggg %fﬁ [éggl PREGIS éoé’é(é
{4-[4-(3-Chlorophenyl)- Iétﬂﬂazmdihyﬂrblﬂﬂhnacﬁiﬁédrk&

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.



dihydro-2H-indol-2-one - H20 - HC1- isopropanol (1:1:1:1) The title
compound is prepared according to process H by applying processing
WOorssthod2sstarting 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, br s), 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, 8% Hz), 6.86 (1H, d, J = 7.8 H2),
6.86 (1H, d, J = 7.9 Hz), 4.37 (1H, br s), 3.84 (2H, br s), 3.83-3.75 (1H,
m), 3.5-3.3 (4H, br s), 3.21 (2H, t), 3.10-2.85 (4H, br s), 1-85-1.65 (411,
m), 1.65-0BH Y87 he Frmoiln CosblChNQA4326)0.94 (1H, m), 0.9-0.7

(14, m), @B Icks B HIORA 153 NUBADNSO d6, TWS, 101
MHz): 180.8, 151.0, 142.7, 134.1,132.1, 130.8, 127.8, 123.2, 121.8,

119.3, 118und1 N3 500 H 6% 2CH561063N9%509.%5.44.9, 36.6, 30.3, 25.7,
23.2,21.4, 8.6 ppm.

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.



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@ 208571998 @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 (1H, dd, J = 1.8, 8.2 Hz), 7.23 (1H, t, J=8.1
Hz), 7.00 ?Q—NMB:(@H%)TMSQI(QHMPHL] 182.8,2,59.6,H4Y,8.831(2H, dd,

J=18,8 ), ( 4 brs),
250 O ¢ T2RE hoy 1 B TRE ARt A RGN 5850 00
(1H, m), @48)4-’02?7@% 33)20330@(3M 5¢, 815pP18. Hz) ppm. '3C-NMR
(DMSO-d6, TMS, 101 MHz): 180.4, 164.2, 151.9,

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



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
WoRdEanmsa C26H3IBrC1N305 (580.91): Calculated: C 53.7BCHEBU3@)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-dihydrolépl-indol-z-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 =@8; 916)4 P33 GH (0, BT YL (2Homy) 750 38H2H:, J =

1.3, 7.6 Hg), 740(13. @) mP-6 932, 35Q3 L kh)db. 457819, 1.7 A7) 6.90
(1H, d, J}:Izg.ngmz), 6.60 (1H, dd, J = 0.7.7.4 Hz),

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™.



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 13.50 k7 Example 63
3-{4-[4-(2,3-Dihydrobenzol[1,4]dioxin-5-yl)-piperazin-I-yl]-

butyl}-3-gthyl-l,3-dihydro-2H-indol-2-one The title compound is prepared
accordlngwg%e@g%dapWﬁQ‘@Q&@Qnéhﬂétlﬁbﬂ bsteytiHy4fom

3-(4-chl 3 drob
en(zoc[ 105611)%?(%%75&53{%;)]%@?3 thZ%HﬂQg? ﬁ-oqégﬁgga%-le(?z rﬁlz/ollf§y °

acetate). AR#BA 3035/ 10 (Z:QWEM&J TH-N RGO, TS, 400
MHZ): 0.63(37% $17)! 3949%H, da, J = 1.9, 8.3 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
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-



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,
WOR)T/M9987.21 (2H, m), 4.31-4.27 (4H, in), 6.50 (1H, dd, J PCH/ERIDES#))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, 22.P18.5 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
3-{4-[4- (ZQIWMV&MMHWB&W@% igelrdzomel-ylpnd  1-(3-

butyl}-3- '%B‘fblil gﬂ[eﬁ{q hydro-2H-] -indol-2-one The title compound is
prepared according 10 process by applying processing method 1

starting fieinp. SZ@OaﬂQrﬁbutyl)- 3-isobutyl-1,3-dihydro-2H-indol-2-one and
4-(2,3-dihydro-

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 %.



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=0.8,7.4Hz), 7.10 (111, d, J =18® 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, 64.3, 63.9, 58.2, 53.1, 53Kxhfipde 48.3, 39.9, 26.6, 25.3, 24.2,

Galouated, CHBB O REBE 1 PR T RS 00 N 0 02

%. Example 65 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  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
=5.1Hz), 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.



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 = 7.124z), 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), ;AR8lyiid fosppRordB0 NVRLOOA466.58)S, 101 MHz): 180.8,

159.5, 147.9, 137.9, 137,3,135.4, 12 7.5,121.9,115.1, 113.2,
107.0, 5é§5‘?°%%?€%2.§ Zgz%%,’g%%&%]éé“zz.z, 8.5 ppm. Analysis for
the Formplau£23H2sC2N4844A 8 414) NGalsuleged: C 61.75, H6.3 1, Cl
15.85, N 12.52 %.

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.



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)12118-1.04 (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, o JC-BTR ( GTGI AMSI=01 IvERT2): 241 b 42,5, B42.Hiz),

7.45 (1H, i) 307 B8 BT dmih £ 4T42),913 (38 5) pom

13C-NMR (CDC13, TMS, 101 MH2): 182’ 7.4,
134.5, 129473,103.%, 1823.454.13.33.116%53.1067.9, 58.0., 26406 229,%5.1,
37.4,31.Q,26.8,22.2, 8.5 ppm.

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



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&#2, 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, f% 1.96-1.88 (2H, rn), 2.24 (2H,t,J = 7.5 Hz), 2.48 (4H,t,J=
5.0 Hz), 3265 @M 223 LE0tHEY: 6.93FH2 6dd48-b0$, 3.87 &2iHz), 6.78
(1H, ddd gy Z 6464 3: )4 @8 _
d,J:8.OHSzy)’,g:gﬁf({iaﬁ,@.ﬁz&%%%(lH,%5?16H5%)€1;11g(%’1{|,_t,1\]4’= 8.2
Hz), 7.18%¢1 P20 38 BH, dlp )l fpRa2 Hz), 6.75 (1H, 1H, 1, J = 8.2

Hz), 6.89 (1H, d, J = 7.7 Hz), 7.03 (1H, dt, J = 0.8, 7.4 Hz),
7.10 (1H, d, 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.



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,

wQ 2931499876, 113.7, 110.6, 57.9, 54.7, 52.9, 48.5, 37.4, 31.0PQEBU2R3(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 startintRrom 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 MHz): 10.77 (2H, br s), 10.46 (1H, s), 7.30-7.16 (4H, m), 7.02-6.91
(3H, m), 6.89 (11H' d, J= 7.7 Hz), 6.84 (1H, t, J= 7.3 Hz),'3.37 (4H, br s),
3.20 (4HMPs)144-940 56 themancrethvl @asia®). 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, WO

2005/109987 PCT/HU2005/000052
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 %.



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 processing method 3 starting from
3-(4-chlorobutyl)-3- ethyl-1,3-di-hydrd2#H-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.Exampbr &, 9.1 (2H, brs), 7.21 (1H, d, J

= 7.9 Hz), Z.18,(1H,dt J =7.7, 1.1 Hz), 7.02-6.94 (3H, m), 6.91-6.87 (2H,
in), 6.86 (1%&51 50537‘?9}’111121‘[%?%%#@%),% %R%‘iﬂ?lﬁfb‘{l%@%%ﬁ& t,J=
7.8 Hz), 1.78-1.68 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)-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.



(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£écessing 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.pAdBesIChe R ¢HBrie G20D, CRIM) (62291198 cm-1. 1H-NMR

e SR e, 0700 5

Found: (C66.22,H 7.04, C18.33, N 13.27 %.

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.



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
WQ2Z2e05)98D8-0.95 (1H, m), 0.82- 0.78 (1H, m), 0.50 (3H, t, J BCT/HBROP5/000052
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 erazml%I) 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 2-(pyridin-I-yl)- piperazine. M.p.:

131-:133 %@@g@@ﬂ apRigiah; 'ﬁﬁ%@s%ﬂsé?%@aqgml@"l cm
1. 'H-NMR (CDC1 MS 400 MHZ 817 (1H.d
134.5, 1299 1278 127.6, 234 1191 1156 1137 110.6,

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.



=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 =
W@ 204929983862 (1H, d, J = 7.2 Hz), 6.61 (1H, d, J = 7.9 Hz), 3.BETAH]2005/600052
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 1317 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-(3-Chlorophenyl)-piperazin-1-yl]-butyl)-3-ethyl-1,3-
dihydro-2H-indol-2-one 5-sulfonamide monooxalate The title compound is
prepared accordlng to process H by applying processing method 3 '

starting frofr SNIRCHRYERD gl - TDERhy1 @ aEHin)d dIf0e05- Sedon aminte and
2-(pyridinglyyly PIBSSZING 6 1232, 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™.



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, 132%, 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-BR fRMBES74, BYS. 4N NVIE2; E05%2H4brsh (215338,

H 5.67, 33,9 3
{0 T -G oz e L b Wk 6. 77 1L H),

metliyl-1, 3%ty &td: —m):l(ﬁ%]-tﬁa@ﬂfé tmb éo?ﬁpinnd id prépatén),
according 1Q RSeEe§SIH BYsH, br s), 2.88 (21, 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.



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, 1, 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 (2149d, 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, 26.50p2 132134 ¥k ppm. Analysis for the Formula C25H32C1N30
(426.01): Calculated: C 70.49, H 7.57, C18.32, N 9.86 %. Found: C
70.16, H 7.34, C18.16, N 9.61 %. Example 74 3-Ethyl-3-
{4-[4-(4-FRB)p RRAY) L Bk 2R, 1 49B butyl}-1,3- dihydro-2H-indol-2-one

'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 %.



The title compound is prepared according to process H by applying
processing method | starting from 3-(4-chlorobutyl)-

W@ 20634102987dihydro-2H-indol-2-one and 1-(4-methoxyphenyl)PEIp&razine000052
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 = 039, 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. 13C-NMR
(CDC13, TMS, 101 MHz): 182.2, 153.7, 145.7, 141.2, 132.6, 127.6,

123 1,122.4,118.1, 114.4, 109.Exapl&Bl5, 54.1, 53,2, 50.5, 37.6, 31.1,

D S A R SR RN,
%. Example 75 3- 2H-indol-2-one
{4-[4-(3-Chlorophenyl)-piperazin-1-yl]-butyl}-3-isobutyl-1,3-

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.



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), Yoalydisi fos) el Poxdilats®,sHppinO 13B-BMIR (DMSO-d6, TMS,

1105, 11 S, 103 8] S9N I8N 56 7. 449,369,257, 251

24.2, 23.Pouid:8 ppm. Analgsisfergnenparpmls, C26H35C12N30 (476.49):

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.



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
WEXHFIH898B 3- {4- [4-(4-Chlorophenyl)-piperazin-I-yl]-butyl}-3 Rt HiyHI3805/000052
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), 0.98-0.84 (1H2m), 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=5.0 Hz), 6.80 (2H, d, J = 9.0 Hz), 6.88 (iH, dt, J =
0.7, 7.7 HA; NNB (EPNSOFs 1LHIS,. 5 Piz)MHER: (1, Qit, 1543073734 Hz),

7.18 (2H; g5 § =1924121 4120, 631, O)ltself 14k £.6479); Y1%2§§21125.5§ ppm.

13C-NMR (CDC13, TMS, 101 MHz): 182.6, 149.9, 14.3,132.6,” 128.9,
127.6, 12444:?&?@9@%1%%@,513147,.ﬁp-fb%@ﬁ%@ﬁs&@zz,szi@, 21.5, 8.5
Ppm.

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,



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.p13B16-117 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), 1.80J E7R(ZH)n3)10.0641187 2B1Diklz)2 @43 2H1d) £ #.8.HH)y)2.48

SRR 8 SR S

Hz), 7.03(19 o), 3. 88521801 Hz ). ¥ H3), @KL (1B =sBbhiz) ppm.

*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™.



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 TRE 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-chlofd: ;&Fy‘%?ﬁ:aéfﬂ}ﬁ% %ﬂ%.h@i@-’@ﬁ CHdekade=ethyl Heptate).

JR (KBr)O.gﬂﬁséZilH,(ﬁ)EOD.98011061?11}{'\&5,(9@911.%?@' q MH2):
063(3H,t,J=7.4 H(z)%? 0.98-0,86 (1H, m), 1.16-1.04 1H, n), 1.32-1.50

(2H, m), & BoGoBho5910bS8 126 T 38d08iBobe5Z 7.8 Hz), 2.51
(4H, t, J = 4.9 Hz), 3.04 (4H, t, J = 4.9 Hz), 3.76 (3H, s), 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.



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 %. FddAd: C 70.3 7, H 7.56, CI 8.26, N
9.79 %. Example 79
5,7-Dichloro-3-[4-[4-(3-chlorophenyl)-piperazin-I-yl]-butyl]-3- ethyl-1, 3
-dihydro-2H--indo I-2-one The title compound is prepared according to

oo e e 2ol 2-one and
1-(3- chloro-phenyl)-piperazine. M.p.: 182-183 C (etanol) WO
2005/10388qR TS8R/ %0d 48k12): 0.56 31, ¢, 7 = 6.7 i),
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 %.



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),
wWaA0s1®@98211, m), 1.85- 1.70 (4H, m), 2.20-2.09 (2H, m), 2. 3T TAHH]2005/600052
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. Analgéis 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-5-methyl-3-[4-(4-pyridin-Exdapypera@in- | -yl)-butylj-

1,3-dihydrg-2H:indpl-2-one . The title compound is prepared according to
process H 'iﬂigp&%ﬁ%ﬂ%?%%}é%nellﬂ&) }Rgﬁ%ﬁ'@fﬁ%ﬁ%ﬁb}f?ﬁyl‘l’}
3-(4-chlorobutyl)- 3-ethyl-5-diigiing-ABidifwdrens-indol-2-one and

2-(pyridin-I- yl)-piperazine. WO 2016/109987 PCT/H U
211115/1111111152 141

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 (CDCL, 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-
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 = 5.0 Hz), 6.80 (2H, d, J = 9.0 Hz), 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.



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@265109%1LH, m), 1.50-1.37 (2H, in), 1.79-1.71 (2H, m), 1.9BAT8BIERAH000052
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, 45.1137.6, 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/HU2668E40 05 e Ph2rndaGpl-80IN;0 (411.98):

3-{4-[4-(2-Chlorophenyl)-piperazin-l-yl]-butyl}-3-ethyl-1,3-

dihydro- ?Hg%‘?%grﬁg ?ﬁe%%ﬂe%i{]oﬁ‘?{)%)éﬁﬁslgr%%%ed according to
process filayd:apphong PEPEessing seihrd d starting from
3-(4-chlorobutyl)-3-

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.



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
WQ200594MK (CDC13, TMS, 400 MHz): 0.64 (3H, t, J = 7.4 HzRCU/BB-01BB/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, 14938 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 Analy€ISNIRHEDGH) IS 2861 3TN 3054221298 S alicolase d.C

69,97, g <CLB81o NI 2015, P9 ; BR.0%, 17 0,2 490 M

9.89 %. Example

3-Ethyl- G0N 034 (B By 215 s =D ERpOA B, J = 3.1

dinydro-2HsinfiRl $-998 8, 142.6 (d, J = 11.8 Hz), 152.2, 162.4 (d, J =
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-



The title compound is prepared according to process H by applying
processing method | starting from 3-(4-chlorobutyl)-3-
W@2t)baofleRIro-1,3-dihydro-2H-indol-2-one and 2-(pyridin-I-yl)-RGF&i&2i0&/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), 705(1§Pdd J=5.4,8.1Hz), 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.b784 %, )11 558,353 FloaB 29%42(%& 3. 2-71&@;)1@73@
1080 (4(%hg S5R39 129349 TO82), 12758 @) 5 347 H2),
137.4,142 114I—iz 147.9, 1595 £624(d J= 244i Hz), 182.
ppm. Ang%.gq%rfth-e%r&a|&1@2§ﬁ§9(ﬂ:ﬁ4dq,aga=say CaHAaeasC

69.67, HTEB/a,y L7189y, 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, s) ppm.

oo

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)



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}t49.00 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 (1HRAKBY): 1180817 33AC6W3 T44kndd, J = 2.3, 8.8 Hz), 6.78- 6.70
(2H, m), 7.03 (1H, dd, J = 5.3, 8.2 Hz), 8.89 (1H, s) ppm. 73C-NMR
(CDC13, TMS, 101 MHz): 8.7, 22.5, 27.1, 31.3, 37.8, 50.9, 53.4, 54.0,
58.5, 64.31- M@@M%@-dg TS, H@)) NO&B Qd20(3R2, 2Hzy. 1 HyD,

iélé &13 éa%@%l%(HI@ﬁi’)_O%% b13b 3881y A5=120 Ak 130-P5341-9.
170 (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 (1L dd, J
= 1.8, 8.3 Hz), 6.89 (1H, 1,/ = 2.0 Hz), 7-19 (1E, t, J = 8.1 Hz),
7.36 (1H, d, J = 2.0 Hz), 7.39 (1H, d, J = 1.9 Hz) ppm.
BC.NMR (DMSO-ds, TMS, 101 MHz): 180.5, 152.4, 139.5,
136.0, 133.9, 1304, 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.



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:

wW@208v1699877.07, 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 (41 Mp.J B68-11A2 Zeddy| 2bktatel-emdob)Hz), 1.93 (2H, m),-1.76 (211,
m), 1.43 (2H, m), 1.12 (1H, m), 0.91 (1H, m), 0.64 (3H,t, J = 7.4 Hz)
ppm. 13C-NMR (CDC13, TMS, 101 MHz): 182.3, 159.5, 159.2 (d, J =
240.3 HAR (¥BY; 137437 210d. J = 1.9 Hz), 134.5(d, J=7.6

'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 %.



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-chlorobuk§-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 (DMSO-d6, TMS, 400 Mxanmdesdl (3H, t, J = 7.3 Hz), 0.82-0.76

br <), 241 (O A P e T B B da, o
= 2.1, 8.3 Hz), 6.99 (1H, ddjibydra-BH8EbIZ),6h63 (1H, t, J = 2.0 Hz), 7.18
(H,dd,J=2.7,85

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.



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 14.70, N 8.77 %. Example 86 3-

{4-[4-(4-ChIorophenyl)-piperazin-l-yli-ﬁjtyl} -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 from
3-(4-chIo%fﬁ@fﬁf—%fém‘é?ﬁﬂgréi%@@%}@& #dol-2-one and

1-(4-chlocgugmaeylcriperaaine s 1 slépéh o (agxane-ethyl acetate).
IR (KBr): 3284, 1716 (C=0), 1088 cm-. 1H-NMR (CDC13, TMS, 400

MHz): 0.88uBH G, P38, 41H=35,6208-08AN(2H89n%p, 1.12-1.04 (1H, m),
1.48-1.35 (2H, m), 1.80-

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.



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,

WQIdeNsIeIma, 8.2, 9.7 Hz), 6.81 (2H, d, J = 9.0 Hz), 7.04 (1H,REX/BE2B)S000052
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 Formuld®¥24H29C1FN30 (429.97):
Calculated: C 67.04, H 6.80, CI 8.25, N 9.77 %. Found: C 66.81, H 6.79,
Cl1 8.10, N 9.70 %. Example 87

5,7-DicHiSF BRI (G BMHNEHy NBipe ta5ir22- 426 Ry § 120, 37 6,
ethyl-1,3dihydrg- %5'%“@@'329%{‘? (&he e GamPOHRA,S I%ee

according t6 prodess H'by ap pylng processin metho 2 startlng from

5,7-dichigrdtBal bﬁl@}rd@@t&lﬁ% Jethy-618) diBo(@H.imd 812 Bpe and
1-(4- chiorpPRaBY)RIPPLAINE 117), 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-



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,t,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, 49.1,1§§.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 %.

Example187£§)f4(lf]';al’6'r)®-%2?4%ﬂs(§s€ Ird pHanyIPHIFERaDiL 3 A% -3-
ethyl-5-fiyogg- 4.3 dihydresBtn dels3-eng, rmanghydrachiqrige) The ditle

compound is prepared according to process H by agplgyign%processing

method 2&afthy/ ffom%-21dielae@: (1H, dd, J =2. z), 6.78~
chlorobugyfo3thubhys flooia, ddinydses A hingyl-€sen@ ang 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-(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
WQRNMRIEDMSO-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 = 26.144z), 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):
Calculated:C 57.55, H 5.84, CI 21.23, N 8.39 %. Found: C 56.80, H 5.77,

Cl 20-931%\3%&%?/?71’89§§’£51/&§’69§%7{PCT/H U2005/000052 152

Example

'H-NMR (CDCL, TMS, 400 MHz): 8.73 (1H, br s), 8.17 (11,
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 (d, /= 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 %.



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@empaAaNd7s prepared according to process H by applying pPGGZHSI1g5/000052
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 ](éﬁ 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), 10.79 (1H, s), 11.15 (1H, bE3rBpk 853C-NMR (DMSO-d6, TMS, 101

VHe): 85 242 %03 840, 90, 02203

Hz), 111.7 (d, J = 8.3 Hz), 11 115.4,119.3,125.1,7129 3.4 Hz),
130.8, 134.fluons.DIelibydro R H #1501l Ho6OHpidchARIS Hz),
180.6 ppm. WO 2005/109987 PCT/HU2005/000052 153
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.



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 %.
WEXHFIHe980 3-{4-[4-(4-Chlorophenyl)-piperazin-1-yi]-butyl}- 3RstRAHE005/000052
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), 0.971686 (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 Hz), 6.80 (2H, d, J =
9.1 Hz)Ae\84s6: 78 (BEl Forintld 842H,@,BNz©.U612%38.03 (1H, s) ppm.

TS, 101D 66003 % BAG st 1 55N 107650, 54.0 0,92 18

Hz), 58.%01d®. € (60.3 % 810sH41), C1 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.



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),
wWQaam219pR7 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-mé#fbxyphenyl)- 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), 1C2VROCIC s TMAEL0I3VIERAY, $n, 2223 D60, 2005/ BI9H87

PCT/HURQQ5/000052 4 155 {2kt 4, & = 7.8442), , k1 J 75,0 Hz),

213 (ar SRS e e N L e T AT

6.43 (1HHZ), 1£7213133)9 6660 €10.9dde), J244,12338R ¥, 67987LH, d,
128.9, 142.4 (d, J = 11.4 Hz), 149.9, 162.4 (d, J = 244.2 Hz),

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-



J=7.6 Hz), 7.03(1H, dt, J = 1.0, 7.5 Hz), 7.10 (1H, dd, J = 0.8, 7.4 Hz),
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- | -ylgg1 entyl} -3-ethyl-1,3-
dihydro-2H-indol-2-one monooxalaté Fhe 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-chidrdFHERY i SeAisS. ®H M. 2% 20 @8, nb2F65HD0887

PCT/HUgRP5/0p000g HiA6:1f %ﬁf}; 189 0110p §QTQIHT a4l
'H-NMR (DMSO-dé, TMS, 400 MHz): 0.50 (3H, z), 0.90-0.76

t,J=74H
(1H, m), H2au 703 ok i, .18 B2h 71§ @H.gdd)= 9.1 Hz), 7.23
(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™".



1.50 (2H, g, J = 7.5 Hz), 1.80-1.64 (4H, m), 2.81 (211,t,J =7.9 Hz), 3.07
(411, brs), 3.38 (4H, br s), 6.84 (2H, d, J = 8.4 Hz), 6.93 (1H, dd, J = 2.0,
W@ 25498898 (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): Calculatéd! C 62.84, H 6.64, C| 6.87, N 8.14
%o0. 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-[5-(4-pyridin-2-yl-piperazin-1-yl)-pentyl]-1,3-

ronees L R P RH ) BT 9 S B
3-(4-brof8pént§l -1 Blethyl A B-GiRdBER2 Eh)nd B821cwe (@b BxpPridin-1-yl)-
Piperazingy yr ), 3.21 (28, t,J = 11.5 Hz), 3.43 (2H, br s), 3.84 (2H, d,

J = 11.7 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 %.



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),
WQ2850@887LH, m), 1.30-1.09 (3H, m), 1.40-1.35 (2H, m), 1.9FCI/HI$$/000052
m), 2.47 (4H, t, 3 = 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, 58%, 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
Analysis for the Formula C24H32N40 (392.55): Calculated: C 73.43, H
8.22, N 14.27 %. Found: C 72.98xithipl8N 14.02 %. Example 94
3-{5-[4-(2-chloropher:é)- iperazin-1-yl]-pentyl}-3-ethyl-113-
dihydro-2+P1HAHI9=3t -ﬁaﬁoﬁwra oA chifytuhas

- prepared aa6RElINGHI9-PrPESHI D ARRIYING R QLSS 2

starting from 3-(5-bromopentyl)-

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.



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 MA3): 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

C25H338 129 imelﬁqn@@lmmafén@is‘e‘hl@ ($90.88); Cl 15.33, N 9.09
%. Foun ample 95
2ty S o e A S 3

dihydro-PbluintoC3-008, H 5.71, C120.76, N 8.27 %.

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)
ppmL.



The title compound is prepared according to process H by applying
processing method 1 starting from 3-(4-chlorobutyl)-
W@2005102987dihydro-2H-indol-2-one and 1-(4-fluorophenyl)- pipEmRHEH2005/000052
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 HAH46.90 (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 BC2OMR2ECM(1, TNE3, 5,0 BMBIA3815,52.2, 36.8, 309.53715.4 (d,

3=22.1H2), 117640 J = 7.6 H).122 3, 123.0. 127.6, 132.6,.141.4,
a7 o o TR0 S & T S TR SR o e
Formulal CROHBOFNSQ4A0HA) 1 €alGllated 26,7 F88, H7.55/24.40.62 %.
Found: Gr63223 147 4y N G40)/437.1 (d, 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



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), 1.96-1.725%H, 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(2M, 8 & £.3,87H2) HZ A7 (8H, (1 K =5 9 E8) 83H2) (4RI, (AH,SY), 12.47

e, 1R LS b s S b
122.4, 12268, VHE=2 769 K, 122, 8 785873, 3.2 15 Hz90 (117,8], 128.9
(0. J=3%-3 B ul31y 03t 8 314 L3 4489 Y- 90 (11, da, 7 = 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.



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 (35©), 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 (1H, d, J =7.6 Hz), 7.02-6.97 (2H, m), 7.23-7.16 (3H, m), 7.44

Eéﬁ%ﬁ%&%ﬁ?%@?&%ﬁgﬁ?ﬁ% 1FL13 blr3 %) E|2pm. 13C-NMR

'H-NMR (DMSO-ds, TMS, 400 MHz): 0.50 (3H, t, J = 7.4 Hz),
0.90-0.76 (1H, m), 1.04-0.90 (1H, m), 1.15 (2H, g, 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 %.



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
WEDTFHWPE11115/1111111152 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- eth&ﬁ ,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=7.4 Hz), 0.86-0.81 (1H, mExro@E 83 (1H, m), 1.76-1.63 (6H, m),

2.24 (3H, Sk-%;%d}@;s- )p-f k25t RSl @z%?—ﬂ-@-?e&t:l /1/3H2), 7.00
(1, dt, 3 =1.0, 7.5 Hz), 7?.0 S(I%IH,ld, jy:E)é.@Ser , 1. 1H,y t,J=1.2,7.6
Hz), 7.23-7.21 (2H, m), 7.26i{ydd-2dHIwddl24dry, 10.45 (111, s), 11.1
(1H, br s) ppm.
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.



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,
WG2025/58987109.4, 120.9, 121.7, 123.2, 126.5, 127.8, 130.6, P8I/HURBAPY0052
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 méthod 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) AnRlysBfr 6B aidth (GADRNAD@ALDSIH-NMR (DMSO-d6,

TMS, 400 MHz): 0.49 (3H, 1. J= 7.4-H2), 0.84-0.76 (1H, m), 0.98-0.94
(1H, m),%l@f%@ (2%4}.?55%?6%)(%,2%@;2.12 (2H, t, J= 6.6 Hz),
2.19 (3Hpsnd: 34 (AHCty3.96 477sHE) 13 DAc#bA, t, J = 4.7 Hz), 6.7 81 H,
dd, J = 2.4, 8.4 WO 2005/109987 PCT/HU2005/000052

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.



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 THe%itle 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-chldta-NMRIGIPOBN TSI A Az )MI1B2.0, 214124 B (BeXdaethyl

PCTIHUSDEI0BBEa! T AR A I Aod HRe) DA (a1

J=17.4K7)3,53.9,52.2,47.9,37.1,31.1,26.7,23.7,23.1, 8.5 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 =



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), 1501 (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 2008/10938H Ay G196 J2005/06GOFPHEY 6 B3auke, lDi— 8:1 Hz),

ctnyl-L A B o ohe Bhay IEHShe TR ediBounc

IS prepar@@adtoreirigBioy @ 6tgs3. 66 0y Happbying processing method 2
starting from 3-(4-chlorobutyl)-3-

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™.



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, 534, 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
C25H33C12N302 (478.47): Calculated: C 62.76, H 6.95, C114.82, N 8.78

PR oS R et A TR A R )
methy|-1, BAlIHYE00¢PH- im0 k-2 S hO4N@ ED hy roSEAiTE (6K, 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 %.



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 H2),
7.27 (2H, d, J=9.2 Hz), 10.44 (1H, $$211.0 (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, 117.6, 118.6, 120.8, 121.Exkanple 928.9, 129.0, 132.1, 141.0,
148.6, 181.7.  ppm, Analysjs for thelgatl))r,mula,c 7I-]1§§C1 NSOER%?OEZ):

Calculated €488 ¥ BT BTy AP REEE s

Hhd? e

4, H 7.54,

Cl14.25, N 8.4.aiydrxamnieidB-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.
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.



3-{4-[4-(2,4-Dichlorophenyl)-piperazin-I-yl]-butyl}-3-ethyl-
1,3-dihydro-2H-indol-2-one monohydrochloride The title compound is
WQrepztetheitcording to process H by applying processing meB¢GdH2005/000052
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), 1683 (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-d@aTi S fcrCth Motz ua 6.,7H JCBBIR)3G.S] . ®G:6, 47.6, 51.0, 53.2,

195 1, 153 I AT R Bl
C24H30E5330048 2469 CadcapteRd RO A ¢4.6.26, C122.03, N 8.70
%. Found: C 59.52, H 6.29, CI 21.32, N 8.39 %.

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.



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
W0os2pdpedeRt according to process H by applying processing metad205/000052

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 (1H64m), 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 (1M CheRo gDMSBCAN MBI MBQMISz)T 8.8, 104MHZ); 28.3, 20.9,

Tran 1105 ey S a2 8k LBk 0 HE Ty

181.7 pphasAnalyst; 160te1Borm Ul G237 CA2BIBMOPHR):

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



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), 0.99-0684 (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 HZA}zy, 6BBIHHIt, J=0 D5 Hp) Hu 3 74.29; .16 BHTiz), 606 (1, ),

252, 300 Se 8 SRRy B R, WR A o6 0
J=21.4 Hz), 109.4, 111.5 (d, J=1.9 Hz), 121.7, 123.2,127.8,
BC.NMR (DMSO-ds, TMS, 101 MHz): 8.6, 18.6, 22.0, 26.6,
30.5, 37.1, 48.2, 52.6, 53.3, 57.6, 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

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™.



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-ik@bl-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-CFBONIBRH(GR) (0, 9GNS M(DHY Y, 1 (BO41(BBL(6H/ m)7 3. ¥4-R.98

(611, m), &x45{2H ), 3.67,(2 12 1.Hz)..7.002H. dd, J=4.7, 9.5
e S VK SN TR ER YR
(DMSO-U§3TRIS, h11MF) S8 £ 1), 222,(20,3, 264, 9612), 548, 54.9,
114.3, 1ap (dr 7528 L2k dd R = 5.0 12), 6.72 (11, ddd, 7=

3.0,3.9, 9.1 Hz), 6.88 (1H, dd, J= 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 (1H, dt, /= 0.7, 7.4 Hz), 7.21 (1H, dt, /= 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 %.



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-(4167
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, 1706 (C=0) cm- 1. 1H-NNiRafapdSTHL6, TMS, 400 MHz): 0.51 (3H,

t, J=7.3 Hz), .0.84-0.80 (1H, m), 0.95-0.90 (1H, in), 1.86-1.61 (6H, M),
3.17-3.0 ’(%‘%3,‘%,‘ ﬁé%%%ﬁ%?ﬁﬁﬁ?ﬁ%@%?ﬁﬁﬂ 588 (1H,
d, J=9.4 Hz), iRA-(1HdthydrS-TAHBHol- 40 8d H oAsh irdchloBide H2), 7.53
(1H, d, J=7.4 HZ), 7.59 (1H, d, J=2.4 Hz) ppm. 13C-NMR (DMSO-d6,

TMS, 101 MHz): 8.5, 21.4, 23.3, 30.2,
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 (3, 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



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-dihydk682H-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): 0.84a{84i$ for Jhe Fotrhidp, ChsHasCIoMQH4MY.47)40-1.24 (1H, m),

R L A

(1H, ddrdwmd: 1CH2.397)116.82,(TH14.757R.4.642.6.91 (1H, d, J =

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.



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-It§f-hexyl}-3-ethyl-1,3-
dihydro-2H-indol-2-one monohydrochloride The title compound is
prepared according to process H starting from
3-(6-broMoHEMR - BS0-1U3- TV o 2 BHdp [ 15.6ne@Ad23.2, 23.3,

1-(3-chl henyl)-piperazine apd the reacti ixture.is., pro d
ecordit D e od SMeg DSt D T2 T R (B S0P R b1 1
(C=0) cir2Q.31HNNHRIBMSTRIS, TRIS), 2002 NMHZF1 05048, 11817 7.3
Hz), 1'0p2p'x%.79 (2H, m), 1.31-1.13 (6H, m), 1.78-1.65 (4H, m), 2.20

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,



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,
WONE0B3YLH, s) ppm. 13C-NMR (DMSO-d6, TMS, 50.3 MHAT81820%/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 eraziddA-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-broméidxyl -3 (hid; Bi3-7eilyelré- HandbR2 2aie and= 8.7 Hz),

1703 (CLOP AL 2R IO L 71 700 M ] b (o 1 9=

7.3 Hz), (1H, d, J=2.5 Hz), 10.45 (1H, s), 11.20 (LH, br s) ppm.

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™.



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),

WQq 205AW282H, m), 7.59 (1H, dt, J = 2.1, 7.8 Hz), 8.15 (1H, d&CIA1L3)05/100052
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 1729 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-NMRoDMSax TS 404K iRy )ER-d, J = 6.7 Hz),
uoropne e et el 1O (e BB 716
(C=0), 11:28-4rh3 (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,
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.



'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), 159.178d, 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
%. Meashfed: BBITE! 6.96, N 10.20 %. Example 112
3-{4-[4-(3,5-dichlorophenyl)-piperazin-I-yl]-butyl}-3-ethyl-1,3
dihydro-2H-indol-2-one monohydrochloride The title compound is
preparedREBIBENY EBPIGOSIE =N enabplying processing method 2 from

3-(4-chlorobutyl)-3-ethyl-
'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, 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, ]=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 %.



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@EDMS 98] TMS, 500 MHz): 0.51 (3H, t, J= 7.4 Hz), 0.81-0.PCTIH]291)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-NMRI{3MS0O-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 Formula C24H30C13N3®x481mB9)0¢alculated: C 59.70, H 6.26, Cl

200 LRt R

mnethyl-1,3-csayiei123Hdihgdta aendol-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 %.



The title compound is prepared according to process H by applying
processing method 1 from 3-(4-chlorobutyl)-3-ethyl-5-
WOorasti102987dihydro-2H-indol-2-one and 1-(4-fluorophenyl-)- pR&EFaEi3805/000052
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 {¥H, 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, 148.1 (d, J= 2.0 H2z), 153%1 Sdl fjééS.S Hz), 181.0 ppm. Elemental
analysis for the Formula C25H ‘E .55) Calculated: C 73.32, H

7.88, N FoidYo- M easurexid QididotBpitnfyBlpibedih2 %1]-buampte 114
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.



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, J2B0 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 ppfal gt kavitky Bansdlade;FimSLEdE® (§83328.5, 21.9, 26.4, 30.4,

36.9, 47 4.14{d I 57.4,109.8 (d, J= 8.3 Hz), 111.1 (d,
J= 23.9@%@,@%&0, 1%??@%‘?@395( Hz), 117.0, 134.5 (d, J= 7.8 Hz),

134.7, 1¥1ddd, J= 1.5 2182/861%8.3 (d, J= 236.3 Hz), 180.9 ppm.
Elemental analysis for the Formula C24H2gC12FN30 (464.41)

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.



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@2mj46887-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¢DMSO-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, dd, J= 4.4, 8.4 Hz), 6.89 (1H, dd, J=2.9, 9.0

) n o R ER ol Iy, B NELE 0B 500 141 0. 1348, 11 o
ppm. 13C3NMA2DMSO7d6, 9IS, 12846 NHZ), 8.55.61 01 3286.4,08064, 36.9,

47.6, 528k 244> 545 DS 48273 863 12, a9

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



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.
WEepahReasanalysis 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 and1-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),
1.40-1.2@F2H, iy, L(BHz Y .BAQ4KEIN) /21082, (RED (H 230448 S),
3.05 (45%1 J —%4%7 é@? ( (?9_ i?é I—A@}Gag%ﬁﬁ) %d J=4.4,84
Hz), 6. %82@ , 2?8%. z(}’é} 4271' , ﬁ3= 7,9 J[z STHBMH, 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, 50.3 MHz): 8.6, 23.9, 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 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 %.



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
WH2NSI8B7d, J = 23.0 Hz), 115.4, 118.9, 129.0, 134.5 (d, JPTBHR))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-278ne 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-oB&ampld ABdchloro-4-

fluoropheny):piRerazine, Meking point. 94-96 C, IR\(KBr)::3422, 3159,
2877, 1715? PE@?%ZL%&?%%%WW%%@‘% %ég%]oﬁm) 0.60
(3H, t, J = 7.4 Hz), BibgdocodHrlahf-00e3upB®xeldtem), 3.03-2.85 (4H,
m), 3.5 (6H, sz), 7.07-6.70 (6H, m) 9.5 (1H, s), 12.2 (1H, sz) ppm.
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 %.



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-fluorophehyh-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-fluor@xiasagileyidmb-2H-indol-2-one and

1-(4-fluoropt J)_ viperazine., e%i oint, 198-202 C..IRB{K ): 2454,
1715 (o) B R T e P oD R« 9=
7.4 Hz), 0.96-0.79 (2Muiyl) -1, 75ihyGbo@H - injoB244n2.93 (10H, m), 7.28-
6.67 (7H, m), 10.6 (1H, s), 11.1 (1H, sz) ppm. WO 2005/109987
PCT/HU2005/000052

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.

BCNMR (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.



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 (DMBO-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 (2H, d, J= 8.8 Hz), 10.9 (1H, sz) ppm. Elemental analysis for the

Formula,C24H ClF 7 al 6.30, Cl 7.91,
N 9.38 %. = 8%§Jre Yé‘%f%‘ |f %‘)%8 %%%gﬁ%ét‘&; g\_/%)
2005/109393ﬂ1E@¢/HUQ11§15ﬂ10BU527,1E90 16 %.

Measured: C 69.90, H 6.96, N 10.20 %.

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.



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@empadaNd7s prepared according to process H by applying pP6GZBS$iz1gs/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 (4H1#4), 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, H SONMR ADBIS Gids,06MS, WI5.Q0AHA08IB 21 .4, 23.2, 30.3,

PCT/HU2005/90Q03g 1190 Fxg 8'%311 138 11834217, 1232,

5-chloro-3-{4-[4-(4- chlofophen -piperazin-1-
ethyl-1,31dihydt83nddB2-anktZ e liftledcdBhDppohis prepared according to

process H by

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),



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, C118889, 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-fIREROMIR-tikyHd 2E)ird 6 PLBn &, Thve TifdnepuHisddrehared

Sechioro 3. CH R R Bra s g A BB and

1-(4- chlbréptdRyilizhiperé e, Meiting point, 194-197 C.

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™.



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®iind 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 (KBr): 2939, 1700 (C=0) cm 1. 1H-NMR

N0 USRI Gl TS B ST B0 )
(4H, m) 078206 BB Hndn)} . IBO0B9EL E1EE)pRM.34-1.27 (2H, m), 1.80-

1.69 (4H, m), 2.18-2.13 (2H, m), 2.35 (4H, t, 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, t, J

=1.7 Hz), 6.89 (2H, d, J= 1.7 Hz), 6.98 (1, ddd, /= 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.



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 (B¥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), 7.38-7.36 (2H, m), 7.40 (1H, s), 11.0 (1H, s) ppm. Elemental analysis

for the Egrmula C2 (515.31) Calculated: C 55.94, H 5.28, CI
ERBOpoRE S e

27.52, 6.35, H 5.18, Cl 27.12, N 8.10 %. WO
2016/109987 PCT/H U 211115/1111111152

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 %.



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. Elek¥éntal analysis for the Formula
C25H30C13N30 (494.90) Calculated: C 60.68, H 6.11, Cl 21.49, N 8.49
%. Measured: C 60.59, H 6.20, Ci 21.14, N 8.51 %. WO 2005/109987

PCT/HU2005/000052 195 Exarfiptenté BL6
{4'[4'(2'C*d‘%‘ﬁ%ﬁsflﬂ‘&&%ﬁg{g%%%ﬁ{a% 2B 1 3-dinidro-

ethyl-1,3- ro-2H-in
2H-indol-2-on

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.



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) gBM. 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
2005/10%8nRETpalZ00 510 0605E 1106 CxEHrophé: 022 B BR)yl-3-

(1 fupaagmenphenippRREg

Al
butyl)-1 ro-2H-in one mo’nohydér%c/ﬁloride The title compound
is prepatdeasutwiding (o PrééessH byNaifphiftg processing method 2
from the starting compounds 3-

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



(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/HU&005/000052 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
accordindzp p2adees HbQ. aPplyit2irddedsinid étapd 46siaiding=from
5,7-dich (4-chloralutyl)-3- -1 -%j'h dro-2H-indol-2-one and

%?%%} sl et ARk g b

1-(4- ch ényl)-piperazine. Ing poin -170 C.

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.



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),
WA B8510PY§RH, m), 2.22-2.13 (2H, m), 2.38 (414, sz), 3.05 (4PCEHUBGT000052
(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 Formula 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-one derivatives of the general Formula (1)
~Rs |~ o0 RaN fm, wherein R1 stdds for hydrogen, halogen, alkyl
having 1-7 carbon atom(s) or sulfonamido; Ra represents hydrogen or
halogen;
Elemental analysis for the Formula Cy4H3oCIF,N30 (449.98)

Calculated: C64.06,H 6.72, C17.88, N 9.34 %.
Measured: C 63.63,H6.87,C17.50, N 8.94 %.

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 %.



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-I-yl}189

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 %.



-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-indoj-one,
3-{4-[4-(4-chlorophanyl)-piperazin-1-yl)-butyl)-3-ethyl-
-1,3-dihydso-2R-indol-2-one,
3-(4-(4-(4-ohlorophenyl)-piperazin4nifiouyl)-3-ethyl-
-5-fluoro-1,3-dihydro-28-in }
3-{4-(a-(5-ehlerornéhi: %ﬁ&é&?ﬂ%nﬂ )BIRSHTA hw utyly-3

3-dihydreRR3-ingoliRyansibdetianamide,
3-(4-(4-(2,3-dihydrobenzol[1,4]dioxin-5-yl)-piperazin-

-1-y1]-butyl)-3-ethyl-1,3-dihydro-2H-indol-2-one,
3-(4-[4-(ZR:Dilydreepeaid, 4};dl§1?&trh15d/]a)epcbpdinegitp process H by

-1-y1]-butyl.)-3-isobutyl-1,3-dibydr |nd

iy ST AR R AT o e fterobuod-
-1,3-dihyelresd9-inglelizyene? Ftiph2ronaceatidaly- -Eecbpsredplcaylor
addition salts thereof. WO 2005/109987 PCT/H0005/000052 200 3.)
Pharmac@®fEat EBmpositions comprising as active

Melting point, 186-188 °C.

IR (KBr): 3286, 2934, 1715 (C=0), 1694 cm’.

- NMR (DMSO-ds, 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-
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 %.



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, cardiovas@lar 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]-prBpgthgle#®2-1,3-datydro-2H- indol-2-one,

3-{4-[4-(3-ghlorophenyl)-piperazin-L-yll-butylt -3-. . .. a
eyt e b S B )3
[4-(4-chloropbenykthiperdhinzbll]3pdilyyiB-StHyind 8-dihydro-
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-
chlorophiéwybifbép epazpeund||ibundpBastradodrling otd  Brocess 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 %.



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]- PCT/HU2005/000052
butyl}-3-ethyl-1,3-dihydro-2FI-indol-2-one, 3-(4-(4-(2,3-
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 mor®2onventional 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
(1, RIRa (C"1l)m-\a ~ (C132) Exﬂnﬂlmlhl%ein R R2 R3, R4, mand a

are as sta orme bro X
alkylsulforsl 5a§’40¥ ary nf/%if gpr%f&[Z)I,HWn %z?née{h el'r?\;gfive of

dihydro-2H-indol-2- one

The title compound is prepared according to process H by
applying processing method 1 from 3-(5-chloropentyl)-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 %.



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 ged&Bal Formula (I), wherein nis 1 and
a stands for a triple bond, reacting a
Example 124
5,7-dichloro-3-{4-[4-(3,4-dichlorophenyl)-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 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 %.



compound of the geaeralFonnula (VIII), WO 2005/109987
PCT/HO005/000052 203 R1 R4 (Cr)m 4 () R2 gr whereint', R2, R', R'
WQresiensas stated above, with formaldehyde. optionally coPGEHBQON00052
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 stt®hg 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 c@Erpmphel 125the general Formula (1).
wherein a s for a _triple bongd, to.reduction: ar (e) for the preparation
of the compggﬁf?gglgiéfrg "é)é o5 gf%bcr?rlrlﬁf pieyT)-pip AP
pentyl}-3-ethyl-1,3-dihydro-2H-indol-2-one

The title compound is prepared according to process H by
applying processing method 1 from 5,7-dichloro-3-(5-
chloropentyi)-3-ethyi-1,3-dihydro-2H-indol-2-one and 1-(4-

chlorophenyl)-piperazine.
Melting point, 145-148 °C.

IR (KBr): 2963, 1723 (C=0) cm™.

it

'H.NMR (DMSO-ds, TMS, 500 MEHz): 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: C60.68,H6.11, C121.49, N 8.49 %.
Measured: C 60.59, H 6.20, C121.14, N 8.51 %.



(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 pharmacﬁmmmsition for the treatment or

prophylaxi { I rvo ste orders, larly depression,
M 2 S O S s e et
decline, stroke, demenhﬂ;yﬂ:élj%éﬂi%m@éﬁmﬂohﬁe@&of the central
nervous system, Alzheimer's disease,
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 %.



stress disorder, gastrointestinal disorders, cardio- vascular diseases, renal
insufficiency, tinnitus or bradiacusia. e .) A process for the iasnufacture of

WQ@29h3iea8eutical suitable  for the treatment or prophylaxis dfiCEHEa005/000052
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 admirma at least one WO 2005/109987
PCT/H0005/000052 205 compoundl$itthe general Formula (1) according
to claim 7. or 2 or a pharmaceutically acceptable acid addition salt
thereof with a pharmaceutical carrier and optionally other auxiliary agent
and bringing the mixture to galsHEigahopba.127

3-Ethyl-3-{4-[4-(4-fluoro-2-methylphenyl)-piperazin-1-yl]-
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™.

FiR]

'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 %.
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Example 128
5,7-dichloro-3-{4-[4-(4-chlorophenyl)-piperazin-1-yl]-butyl}-3-
methyl-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-
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 %.
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Claims

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

R1 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

R7
R? RS

g
W

(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



WO 2005/109987 PCT/HU005/000052

205

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.



