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Technical field of invention

The present invention relates to a novel process and novel intermediates for the
preparation of 4-[2-(di-n-propyl amino)ethyl ]-1 ,3-dihydro- 2H-indol-2-one, commonly

known as Ropinirole.
Background and Prior Art:

Ropinirole is described in US 4,452,808 as being useful in cardiovascular therapy and
in US 4,824,860 as an agent useful in treating Parkinson's disease. The processes for the
preparation of Ropinirole HCI and its derivatives have previously been described. US
4,452,808 describes the preparation of 4-aminoalkyl-2(3H)-indolones starting from
either 4-aminoalkyl-7hydroxy-2(3H)-indolones or 2-methyl -3-nitro-benzene acetic acid
by two different processes. Particularly those processes involving reductive cyclization
of nitrostyrene intermediates in presence of acetyl chloride and Iron (III) chloride
described in EP 0300614 and WO 91/16306 are of particular relevance. Present
invention discloses a novel route and novel intermediates for the preparation of

Ropinirole. Present invention comprises of 6 steps leading to desired moiety.

US Patents namely US 4452808, US 5336781, US 4997954, US 4314944 deal with the
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(ii) which is then hydrogenated to get Ropinirole as shown in Scheme 1. Preparation of
7-hydroxy intermediate (i) is described in US4314944 by following a series of steps
starting from p-methoxy phenethylamine. Second process described in US4452808
allows preparation of Ropinirole by following a series of steps starting from 2-methyl-

3-nitro benzeneacetic acid.
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Such reaction can impact the purity of desired product and can influence the yield

aspects.
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Summary of the invention

The process comprises condensation reaction of 2-(2' -bromoethyl)benzaldehyde and an
alkali metal salt of an imide like Potassium Phthalimide to give a Phthalimido
derivative. Use of suitable solvent is made of for smooth reaction. Phthalimido
derivative is converted to nitrostyrene derivative by modified Henry reaction. This is
made to undergo Royer reaction to give chloro-oxindole derivative. Dechlorination of
this chloro-oxindole derivative gives Phthalimido oxindole product. Removal of
Phthalimide moiety from oxindole leads to formation of aminoethyloxindole. N-
alkylation reaction comprising of reductive alkylation or direct alkylation of

aminoethyloxindole gives Ropinirole.

Further a pharmaceutical composition comprising a therapeutically effective amount of

4-[2-(di-n-propyl amino)ethyl ]-1 ,3-dihydro- 2H-indol-2-one is also disclosed.
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In the present invention the Gabriel synthesis is employed to introduce the amino group
at the 2 position of ethyl side chain. The process disclosed in the present invention
describes preparation of Ropinirole from commercially available 2-(2'-Bromoethyl)

benzaldehyde in six synthetic steps and is economical.

The novel process of the present invention can be depicted as shown in the scheme 3.



benzal dehyde in six synthetic steps and is econom cal .
The novel process of the present invention can be
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Step A of scheme 3 is a condensation reaction between 2-(2' -haloethyl) benzaldehyde
and an alkalimetal salt of an imide such as potassium phthalimide or potassium
maleimide, carried out with solvent, preferably in any of the solvent from the class of
dipolar aprotic or a lower aliphatic alcohol or an aromatic hydrocarbon or lower
aliphatic ketones at temperatures ranging from 0 to 150°C for 1 to 12 hrs followed by
isolation of the product directly as a solid by dilution with water followed by filtration
or by evaporation of the solvent. The reaction is preferably carried out between 2-(2' -
bromo ethyl) benzaldehyde (Il , X=Br) and potassium phthalimide in a dipolar aprotic
solvent, more preferably in DMF, at temperature range of 30-60 °C for 5 to 12 hrs
followed by isolation of III by quenching the reaction mass in water followed by

filtration.
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Compound 1II prepared by the said process is preferably compound VIII
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Step B is a modified Henry reaction. These modifications are to suit the specific
purpose of end product to be achieved at the end of stage. It comprises of charging
sequentially molar equivalents of nitromethane, acetic acid, n-butylamine and 1 to 2
mole excess of trimethyl orthoformate to a suspension of III in lower aliphatic alcohols
preferably methanol and stirring at a temperature range of 30 to 80°C for 15 to 30 hours

until the reaction is complete. Completion of reaction can be judged by conventional



Compound 1V prepared by the said process is preferably
conpound I X I X Step Cis a reductive cyclization of IV
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chl oride such as Valeryl Coride, acetyl chloride,
pi valyl chloride, preferably valeryl chloride to a
stirred solution of Nitrostyrene (1V) and 3 to 5 nol ar
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dechl orination step, conprising charging sequentially
a hydrogenation catal yst such as Raney Ni cke
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hypophosphi te, hyg
sodi um hypophosph
acetate and stirring at“refiNS for about 2 to 4 hrs
till the reaction is conplete. The suspension is
filtered, the cake is extPacted in hot

Step C is a reductive cyclization of IV comprising of charging of a lower aliphatic acid
chloride such as Valeryl Chloride, acetyl chloride, pivalyl chloride, preferably valeryl
chloride to a stirred solution of Nitrostyrene (IV) and 3 to 5 molar equivalent of Ferric
Chloride in Dichloromethane at 0 to 5°C and stirring the reaction in the range of -10 to
30°C preferably 0 to 10°C for about 18 to 24 hrs until the reaction is complete, The
reaction is quenched by adding the mixture to water and the product V is isolated by

filtration.

Compound V prepared by the said process is preferably compound X.
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acetic acid, the catalyst is filtered and acetic acid
filtrate is quenched in water. The product VI is
w0 s@bmemek by filtration. Step D can al so be pePEDINDBEH/000214

in another way. This alterrative route conprises of

hydr ogenating a solution of Vin DW in presence of a

reduction catal yst such as Raney Ni or supported

adi um or_under n_pressur .
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is digested at 30-80 OC for 0.5 to 2 hrs. The reaction

mass is filtered and filtrate solvent is evaporated

Step ®6ard ARo V&SF&‘f@miea il Mothe@Ovay) TBAS \éﬁ&hﬁu% k&t@tcbaﬁsﬁkes of
i sopropyl cohol, ethyl acet'ate. The product VII

hydragemiting acsobiiofijolf v mDMﬂf 1agpr®nn(3mf @ reduction catalyst such as Raney
Ni or supported Platinum or palladium or under Hydrogen pressure ranging from
atmospheric to 10 Kg preferably 5 Kg at temperatures room temperature to 100°C,
preferably 60°C and isolating the product VI by filtration of catalyst and evaporation of
DMF.

Compound VI prepared by the said process D is preferably XI.
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Step E, is a deprotection step comprising stirring alcoholic solution of VI, preferably

methanolic solution with 1 to 4 molar equivalents of hydrazine hydrate at 30 to 60°C till



addition salt. Step E, a deprotection, can al so
conprise of refluxing an al coholic solution,
w@e@seeabi y Met hanolic solution in presence of PRI/INRORY 0214
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sodi um hydr oxi de, potassi um hydroxi de, Cal ci um
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.
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such as Raney Ni, Noble metal catalysts wi -
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dichloromethane preferably ethyl acetate.

Step F, an N-alkylation reaction, comprises reductive alkylation or direct alkylation,
preferably reductive alkylation. The reductive alkylation comprises reduction of schiff's
base generated by reaction between 4-(2-aminoethyl)-2(3H)-indolone (VII) or its acid
addition salt with propionaldehyde in an alcohol or acetic acid or ethyl acetate
preferably methanol using either a hydride reducing agent or catalytic reduction,
preferably catalytic hydrogenation. The catalytic hydrogenation is carried out using
catalysts such as Raney Ni, Noble metal catalysts with or without support preferably
Noble metal catalysts with support, most preferably Palladium supported on " Activated
charcoal", under Hydrogen pressure ranging from atmosphere to 100 psi, at temperature
ranging from room temperature to 100 °C, for 5 to 10 hrs till the reaction is complete.
The catalyst is then filtered, solvent is evaporated and residue triturated with lower

aliphatic alcohol preferably Isopropyl alcohol to get (I).

Direct alkylation comprises charging sequentially alkyl halide (in this case propyl

halide) or alkyl sulfonate ester preferably propyl bromide, a base such as alkali metal



rangi ng fromroomtenperature to 100 0C, for 5 to 10
hrs till the reaction is conplete. The catalyst is
wo b@3/067922 er ed, sol vent is evaporated and resi BOBIN2004/000214
triturated with Iower aliphatic al cohol preferably
| sopropyl alcohol to get (1). Direct alkylation
conprises charging sequentially alkyl halide (in this
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Is conplete. The reaction is quenched by addi ng the

converfing ifrte itsoacivhadditiom xalt by tticatingrthehextmactowghrinargsmt \aeidt or an
such, as .et cetat.e and optionally converting it to
organilctaSCI%B’ieger%\lg%:h?'&@ﬁf‘lgHF?Clay treating the extract with
inorganic acid or an organic acid preferably
hYdrochI oric acid. Exanples Exanple 1: Preparation of
Examples2' - pht hal i mi doet hyl ) benzal dehyde (VI 11)

Example 1:
Preparation of 2-(2' -phthalimidoethyl) benzaldehyde (VIII)

To a stirred suspension of potassium phthalimide (1.3 Kg, 7 mol) in DMSO (2.5 L), at
110°C, was added 2-(2' -bromoethyl) benzaldehyde (1 Kg, 4.69 mol) added through a
dropping funnel over the period of 0.5 hr. The reaction mixture was then stirred at
110°C for 2.5 hr and cooled to room temperature before being added over the period of
0.5 hr in water (7.5 L). The cream colored solid was filtered at suction, washed with
water till neutral and dried overnight at 70°C. This gave the title compound, 1.07 Kg
(81.6%) in the form of off white solid.

MS-m/z M+H = 280

NMR (200 MHz) DMSO & 3.43 (t, 2H, CH2-Ar); 4.0 (t, 2H, CH2N); 6 7.25-7.89 (m,
8H, Ar-H); 6 10.27 (s, 1H, -CHO).

Example 2:

Preparation of 2-(2'- phthalimido ethyl) B- nitrostyrene (IX)
To a stirred suspension of 2-(2' -phthalimidoethyl) benzaldehyde (900 gm, 3.22 mol), in



To a stirred suspension of potassium phthalimde (1.3
Kg, 7 nol) in DVBO (2.5 L), at 1100C, was added 2-(2'
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t hrough a droppi ng funnel d%er the period of 0.5 hr.
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and dEﬁéﬁM@szor ﬂrlypalflm g@f@ the title compousidt H49 g (2. 6N the form

(I X) To a stirred suspension of 2-(2
°f°ré-5ip’{1‘{%§1&| L. hyl) benzal dehyde (900 gm 3.22 nol),

i nmet hanol (9.0 Lt) were added nitronethane (521m ,
9 I acetic acid (349m, 6.1 nol), n-butyl am' ne
MS“’(‘@%Z*'%';;Z@ 72 m)l) and trinethyl orthoformate (499 m,
il r e t
R DR S S L TG 3216, ﬁ%i;@fééﬁﬁs%%%m

(m, 8HA®BH);&B.39(d, FHM&HSGH L ered at suction, washed wth
chilled nethanol (700 m)

Example -3:

Preparation of 4-(2' - phthalimidoethyl)-3-chloro-1 ,3-dihydro-2H-indol-20ne (X)

To a stirred solution of 2-(2' -phthalimido ethyl)-- nitrostyrene (25 gm 0.0776 mol) in
dichloromethane (500.0ml) was added Ferric chloride (62.5 gm, 0.385 mol) at room
temperature. The reaction mass was cooled to 3°C and to it was charged valeryl
chloride (25 ml, 0.206 mol). The reaction mixture was then stirred at 2-5°C for 24 hrs
before being added to ice cold water (750 ml). The quenched reaction mixture was
stirred at 5°C for 1 hr before being filtered. The yellow solid was isolated at suction,
washed with chilled water (2 Lt) and dried at 50 DC for 14 hrs. This gave the title

compound, 14 gm, (53 %) in the form of cream coloured solid.

MS-m/z M+H = 341

NMR (200 MHz) DMSO; § 3.07 (t, 2H, CH2-Ar); § 3.99 (t, 2H, CHz-N); 6 5.7 (s, IH
COCH)

5 6.83 (d, 1H, Ar-H); § 6.95 (d, 1H, Ar-H); 5 7.29 (t, 1H, Ar-H); § 7.9 (s, 4H, ArH); 8
10.85 (s, 1H, NH).



and dried at 50C for 8 hrs. This gave the title

conpound, 649 gm (62.5% in the formof cream
wa@eloseme solid. Ms-nlz MrH = 323. NVR (200 Me(QT/DNiBG/000214

d 3.17 (t, 2H, CH2-Ar); d 3391 (t, 2H, CH2N); d

7.26-7.64 (m 8H Ar-H); d 8.39 (d, 2H, CH=CH). Exanple

-3: Preparation of 4-(2' - .

Exanpglé bl i mi doet hyl ) - 3-chl oro-1 , 3-di hydro- 2Hi ndol - 2one
(X) To a stirred solution of 2-(2' -phthalimdo
ethyl)-b- nitrostyrene (25 gmO. 0776Frml) in orid

G 600 ric ori de
Prep %h&(m &r@(@gnﬁ '@mg‘ﬁ1 %ah}q?“ 15 g%gﬁlgto E? & ne‘f‘%@ reaction
4-(2' ﬂphihal\masioetrhgl)édchlmoglcmdﬂlydrot-m-llﬁdo\l\ai-‘omf‘(aﬂQgiﬁl 9.aB&mydl) and

10 %4 HHUE CiaitB8 STV wivs HeiaroR e TSR of '@t%gb{an‘?@t%@@% gnd
heatddQ8 réMLd THRARMikARE Wik dee-ﬁ%bg(?{% h.Eﬁgn o?%?&ll'u.ﬁ-{] }? fﬂ%ﬁlte

was stirred at 50C for el ng
(47 gre| 0.403 gadl) dn weateri (68 anl dhvat t@upctrlotdnof Q@ shiadtesi The reaction

i B8 i oo Sl B il i rperatre
The feattiorOmiguRAWas FlREdetrsihi Whaﬁﬁnm Altd¥papdf ind the cake was

added to acetic acid (425 ml). The acetic acid suspension was heated for 1 hr at 110° C

before being filtered hot through celite bed. Charcoal bed was washed with hot acetic
acid (100 ml). The filtrate was cooled to room temperature before being added to ice
cold water (5 Lt). The quenched mass was stirred at 10°C for 15 minutes. The yellow
solid, which was formed, was collected at suction, washed with water till neutral and

dried at 70°C for 14 hrs. This gave the title compound, 36 gm, (85%) as a yellow solid.

MS-m/z M+H = 307

NMR (200 MHz) DMSO; & 2.8 (t, 2H, CH2-Ar);  3.46 (s, 2H, CH2-CO); 5 3.79 (t, 2H
CH2N)

8 6.6-7.02 (m, 3H, Ar-H); 7.8 (s, 4H, Ar-H); 5 10.3 (s, 1H, CONH).

Example -5:
Preparation of 4-(2'-phthalimido ethyl) -1,3-dihydro-2H-indol-2-one (XI)

A 10 L pressure reactor was charged with dry Pd/C (30 gm), 4-(2'phthalimidoethyl)-3 -
chloro-1,3-dihydro-2H-indol-2-one (300 gm, 0.882 mol), triethylamine (133 gm, 0.952
mol) and dimethylformamide (6 L). The reaction mixture was hydrogenated at 30-50° C
and 70-75 psi for 2 hours. The catalyst was filtered at 50°C and filtrate was

concentrated in vacuum. Water (1.5 L) was added to residue and slurry was stirred for



NVR (200 MHz) DMSO, d 3.07 (t, 2H, CH2-Ar); d 3.99 (t,
2H, CHz-N); d 5.7 (s, IHCOCH) d 6.83 (d, IH Ar-H; d
W®205/06™22 | H, Ar-H); d 7.29 (t, IH Ar-H; d 7prOr/{(&2004/000214
4H, ArH); d 10.85 (s, |HS5NHy. Exanple -4 Preparation of
4-(2' -phthalimdo ethyl)- |, 3-di hydro-2Hi ndol - 2-one

4-(2' -

(XI)
Ialb 60 3- chl < ol - ' - 2
30 mpflS B BT TATN 0 Died pe LB SR Sl Sodf fana
dried Bdveh at 80-G0JC veegiee sitle compound astyblidw acléd (26 ght40.3%))
and heated to reflux. To this m xture was added
aqueous sol ution of sodi um hypophosphite (47 gm 0. 443
Exgmggl_)s: in water (168 ml) over the period of 20 m nutes.
ne reaction mxture was heated for further 90 m nutes
Prepahmion o€ 42+ aminoetbyle)d] 8 alilryoloor? Heinpelr 21008 kydra¢hdomdeaMon
m xture was filtered through Whatmann filter paper and
the cake was added to acetic acid (425 nml). The acetic
To a 8irdl SUPORTSH 6N4NBSpHARANAEdIR)-1,3bdihPdro Hidohefone 335gm,
being filtered hot through celite bed. Charcoal be
0.114vwasl) wa ghettiangl t(B0Ohml) avsetdddediei @lytipooofnhydrazimg hydrater d8wl,

was,.cool ed to, room.t eaperat ur re.bein t
0.369; 2D 1y H‘e&}ﬁ]glr (?g rrI1_1§') ) el'ﬁ%acﬁﬁrg nrgﬁtéuge ness w\i\a‘g‘gag? ?%roe and
maintained @040 407C ¥5r 17 Rkt Azetid BEid (BT ndlyvwao ltheth, chaligedbet@s being

forned, was collected at suctjon, washed with water
heateq tq $0%& Jihe apacsign mixture was stirred at 60°C for further 30 minutes before

being cooled to 0° C. The precipitate was filtered and the cake was washed with
methanol (100 ml). The filtrate was concentrated to dryness and to the residue was
added Isopropyl alcohol (250ml) and ethyl acetate (150ml). The solid suspension was
stirred further for 2 hrs at 0-5° C. The brownish solid was filtered at suction, washed
with ethyl acetate (100 ml) and dried at 60°C for 5 hr. This gave the material 18 gm,
(70%) of product as a brown solid. The solid was stirred with ethanolic HCI(100 ml) at
5-10° C for 2 hrs and filtered at suction, solids washed with chilled (5°C) ethanol. Faint
brownish yellow solid mass isolated, which then dried in oven at 60° C for 5 hrs. This

gave title compound (12 gm) (75%).

MS-m/z M+H = 177

NMR (200 MHz) DMSO; § 2.87-2.99 (m, 4H, N-CH, & Ar-CH,); § 3.51 (s, 2H , CH,-
CO);

8 6.76 (d, 1H Ar-H);  6.86 (d, 1H, Ar-H) ; § 7.15 (t, 1H, Ar-H); & 8.27 (s, , 2H, NH,);
8 10.49 (s, 1H, CONH).



dried at 700C for 14 hrs. This gave the title
conpound, 36 gm (85% as a yellow solid. M5-mz M+H =
w@0shb2y 200 VHz) DMBSO, d 2.8 (t, 2H, CH2- Ar)PCTOMR0646000214
(s, 2H, CH2-CO; d 3.79 (t152H CH2N) d 6.6-7.02 (m
3H, Ar-H); d 7.8 (s, 4H, Ar-H); d 10.3 (s, I H CONH).
Eranpljeh- g: Prza_pfar 3t: on of 4-(2'-phthalimdo ethyl)
-1, 35.di hydro- i ndol -2-one (XI) A |l QL pressure
Empé’a?for was charged with dry(szc (30 gﬁ),
4;”(2' pht hal i m doet hyl )-3 -
c - - - [ - 22
prepsemioni A L am e S RL A A 0n 2 R
di met hyl formam de (6 L). The reaction m xture was
hydr ogenated at 30-50 C and 70-75 psi for 2 hours. The
catal yst was filtered at 500C and filtrate was

.concentrated i u '
A mites e s Bl KB P FlngobdaphydRSnBRderS 48,0023
mol),ﬁspiéﬁawéigdwrﬁl, bideRPhet) @ld ISgatof 00 YaRA/GVSObedetivith water)
_ ter, and dried in oven at 60-70 OC t ive title
in mgbmpdu@@()aml)y@daii dwideagenajeqd 2 C%shzg)&%@(ms'ére- g room

repar.atA of 4- (2. - ani.no .

empite RS, 4 B D¢ PRIBETSECIA drough st et o e
washzd l\gﬂﬁ&ﬁgﬁﬁfl_emhmm). dte filtrate was concentrateq to dryness, slurried in
cthanpB gD L 5-10°C. The orehind colonted 'sONd Wl ShlIEEPar GBS, washed

with ethanol (20 ml) and dried, Yield: 2.86 gm (41 %) as an off white solid. Purity 90%

Example — 8:

To a stirred clear solution of 4-[2-(di-n-propyl amino)ethyl]-1,3-dihydro-2-indol-2-one
hydrochloride-I (2.86 gm, 0.084mol), in water (25ml) was added Sodium hydroxide
solution (2.5 gm in 2.5ml water) at 0 to 5°C over a period of 30 min., raised the
temperature to 25°C to 35°C extracted (2x25ml) with MDC. To this MDC extract,
Acetic anhydride (0.625ml, 0.006 mol) was added dropwise at temperature 25°C to
35°C and maintain for 3hrs at same temperature. The MDC layer was washed with 2 x
12.5 ml sodium bicarbonate solution followed by 12.5ml water. MDC layer was
evaporated on rotary evaporator under vacuum at 45°C to 50°C till complete removal of
solvent. To the obtained residue, 12.5 ml of isopropy! alcohol was added and stirred for
10-15 min at 25°C to 35°C to a clear solution. The reaction mixture was further cooled
to 5°C-10°C and to this chilled solution 9 ml of ethanolic hydrochloride was added
dropwise to get precipitate of hydrochloride salt of the title compound and further dried.
Yield: 2.12 gm (85%) as a bluish-off-white solid , Purity 95%MS-m/z = 261



0.1 14 nol) in nmethanol (800 m) was added a sol ution
of hydrazine hydrate (18m, 0.369 nol) in nmethanol (75
workgos/og1ee2 r eacti on m xture was warnmed to 400C BOTIN2004/000214
mai nt ai ned at 40-42 OC for 147 hrs. Acetic acid (87 nl)
was then charged before being heated to 600C. The
reaction mxture was stirred at 600C for further 30
NMR 200 M¢2) DEISay;d 1083 agoK o)l &1l nC4HTREHpy, 8 SiQiF Bdtem,

SN ({03, Ar-FFe 7S (300 cCORBE e b AP B D T s Hne
Ar-H)tﬁop‘f‘ﬁ {lqs}\plple) %49 ﬁqgengﬁgyr opyl al cohol (250m ) and

acetate (150m )" Thé solid suspension was
Stll‘l‘ed further for 2 hrs at 0-5 C. The browni sh solid
was filtered at suction, washed with ethyl acetate
(100 m) and dried at 600C for 5 hr. This gave the

A phaﬁﬁéc%ﬁﬁ&h céB smlox{ Z nﬁﬁ Areaetpdutiesll R elEQIvR Aedin€ of Fhje-
solid vvasswre ethanolic HO (100 nl) at 5-10C

(di-n-piepy] 2anhing)ethyd 1 | B-énlefdrcat 2Hindgl@nones 01 iitss sakia éh SEEPAMednby

I [
comverfiggrLRERba e B0 e aneesiiad srobe S I EHOR o1 5 e,
This gave title conmpound (12 gn) (75% . I\/B-niz M-H =

177 NMR (200 Mdz) DMSQ d 2.87-2.99 (m N-CH 2 &
A methpd @ fryating Baskinspn's dxsez;q: or (gapdioygsgular dxsorders the method

comprising administering to a patient an effective amount of a product-by-process
composition of matter comprising 4-(2-Dipropylaminoethyl)-1,3-dihydro-2H-indol-2-
one or its salt wherein the said 4-(2-Dipropylaminoethyl)-1,3-dihydro-2H-indol-2-one
or its salt manufactured by the said process are also envisaged as a scope of this

invention.

Note that in the specification including claims, the phrase “a pharmaceutical
composition” means at least one pharmaceutical composition (or may include more than

one), suitable for treating Parkinson’s disease or cardiovascular disorders respectively.



d 6.76 (d, IHAr-H); d 6.86 (d, IH Ar-H ; d 7.15 (t,

IH Ar-H); d 8.27 (s, , 2H, NH2); d 10.49 (s, IH,
wEeshe@xanpl e - 7: Preparation of 4 PCT/IN2004/000214
[ 2- (di - n-propyl am no) et hyl 1J-1, 3-di hydr o- 2-i ndol - 2- one

hydrochloride I A m xture of
4(2' - am noet hyl ) -1, 3-di hydr o- 2Hi ndol - 2- one
Wdﬂim,hl ori de (5 gm 0.0235 nol), propional dehyde

e bropSesOr dreRBatio® P Exstreipd bR lip g iR e, ot 5"

Kg/cer hydrogen pr €SiILUNECHICHLGDM t enperat ure for 24
hrs . The m xture was filtered through celite bed and

t he bed was washed met hanol (20 m). The filtrate
was concentrated € slurried in ethanol

(40m ) at 5-100C. El;eam col oured solid was

col |l ected at suction, shed with ethanol (20 m) and
dried, Yield: 2.86 gm (41 %9 as an off white solid.
Purity 90% Exanple - 81 To a stirred clear solution of

4-12-(di:n-pr.opyl . . . .
i d‘%&%@?ﬁf‘flﬁl% stfisnprieulady Rydocblotide saly arhieth peympriss the
(2tcd6 o) ColRARE X coﬂnEoin@t ol T) w8 Sinad @eﬁle%ﬂé gmup,
hydr oxi de solution (2 gmin 2.5n water) at Ot C
over a period of 30 mn. ralsedtheterrperatureto 25
Cto 35C extracted (2x25rr1) with MDC. To this MDC

extract,
oy

—H
|
0

II

with any alkali metal salt of an imide in a solvent to form compound of

-
|

formula II1

I

B) Treating III with nitromethane in presence of RCOOH, R'NH, and HC(OR?);
in a polar solvent to form a compound of formula IV, and wherein R is C;4
alkyl preferably methyl, R1 is Ci4 alkyl preferably butyl, R? is C;4 alkyl
preferably methyl,



Acetic anhydride (0.625m, 0.006 nol) was added
dropwi se at tenperature 25C to 35C and maintain for
wW@hoos/oetv2sane tenperature. The MDC | ayer was veStie004/000214
with 2 x 12.5 m sodi um bi g&r bonate sol ution foll owed
by 12.5m water. MDC | ayer was evaporated on rotary
evapor at or under vacuum at 45C to 50C till conplete
renoval of solvent. To the obtained residue, 12.5 ni
of isopropyl alcohol was added gnd stirred for 10-15
mn at 25C to 35C to a clear so The reaction
m xture was further cooled to 5 and to this
chilled solution 9 mM ogk~¢ i rochl ori de was
added dropwi se to get @ of hydrochl ori de
salt of the title conmpotwd ther dried. Yield:
2.12 gm (85% as a bluish-off-white solid , Purity
959%\VB-m z = 261NVR (200 MHz) DVSGO, d 0.92 (t, 6H,
CH3); d 1.69 (m 4H, -CH2); d 3.01- 3.15 (m 8HN
(CH2)3, Ar-CH2); d 3.9% (s, 2H, COCH2) ; d 6.7 ( d
IH, Ar-H); d 6.8 (s, IH Ar-H); d 7.14 (t, IH Ar-H
); d 10.78 (s, IH,NH). A pharmaceutical conposition
conpO) Treédgin Ivrvaﬂapaw; maki’cfoet ﬁxﬁDidh‘lkﬁoﬁhﬁﬂMﬂé t®fordr [ 2-

(di -n-propyl am no)et % 3-.di_ hy
L monmsna obformels Vahereis B ieGos dbybareesble heybnal

met hods are al so envisaged as a scope of this
i nvention. A nethod gf treating Parkinson's di sease or
car di ovascul ar di t he met hod conpri sing
adm nistering to a patjl en® an effective anount of a
pr oduct - by- process
/Cl

0

I pitat

\Y
D) Treating compound V with a hydrogen donor in presence of reduction

catalyst in ethyl acetate, to form a Compound of formula VI,
—A—

A

o)

VI



conposition of matter conprising

4- (2-Di propyl am noet hyl ) -1, 3-di hydr o- 2H i ndol - 2- one
w@ro0sn6e79sal t wherein the said PCT/IN2004/000214

4- (2- Di propyl am noet hyl ) -1 18- di hydr o- 2H i ndol - 2- one or

its salt manufactured by the said process are al so

envi saged as a scope of this invention. Note that in

t hE) dpeating; comnogRd | KWe Mo higireging hidratener piakisetah hydroxide
ph [ oSkt i.on" . one

o R By isafouS BARORI] BN o BFAIEHBhie aRRT) (i compgpnd of
onformuklVHabl e for treating Parkinson's di sease or

cardi ovascul ar disorders respectively.We claim 1. A
process for preparati £\ compound of structura

formula (1) 2CH 3) and its acid addition salts,

particul arly hydrochforide salt, which conprises the
steps of: A) Conde g_a conmpound of formula I

wherein X is a lea oup, Il with any al kali netal
salt of an imde i {vent to form conpound of
formula I'l'l 11l B) Treatling Il with nitronethane in
presence of RCOOH, RLNHZ"and HC(OR2) 3

VIl

F) Treating compound VII with propionaldehyde under reducing conditions in
presence of a reduction catalyst in solvent such as lower aliphatic alcohol to

form a compound of formula (1),

G) Conversion of I to its hydrochloride salt,

H) Purification of hydrochloride salt of 1.



in a polar solvent to forma conpound of fornmula IV,
and wherein Ris C alkyl preferably nethyl, R is C
wa@bkdogleoeef erably butyl, R2 is C al kyl preferabCHIN2004/000214
methyl , IV C Treating IV wi20h Fed 3 and R3COCl, in
Di chl or omet hane, to form conpound of fornmula V,
wherein R3 is C alkyl preferably butyl, D) Treating

2C Oﬂmq?kﬂeesva bét1An YA WIERNX GORKG most RERHRABEing bromo.
reduction catalyst in ethyl acetate, to forma

Conpound of forrmula VI, VIE) Treating conmpound VI wth

3hy9r azi ne_hydr atdel H .alt I“i/he;n%tl Ie Sr(; %BP&‘s‘eH% (if].olftagvved.

b eapdﬁ%egﬁgs A c!algh as ehy P SREBE 180 L RO PE RGP T
a ac Qgwenslibhafic trohdl ¢ ad dromdtit hidrodsrbad iop @lipkkARMMiche or a
VIl w th propional dehyde under reducing conditions in
pr@@@ﬁ%@hetﬁ()f-a reduction catalyst in solvent such as
| ower aliphatic alcohol to forma conpound of fornmula
(1), @ Conversion of | to its hydrochloride salt, H)

4. PUhé f proadss ois @laitaydr mc IQlgsim de\ swhdreiaf sdlvéht hked [y alimsthyl

as per claimIlA where X is halo nost preferred being
bFYRkexide.

5. The process as claimed in Claim 1A wherein solvent used is dimethyl

formamide.
6. The process as claimed in Claim 1A wherein solvent used is acetone.

7. The process as claimed in Claim 1A wherein solvent is mixture of dimethyl

sulphoxide, dimethyl formamide and acetone.

8. The process as claimed in 1A wherein solvent is methanol, ethanol, propanol,

isopropanol, n-butanol, iso-butanol, t-butanol.

9. The process as claimed in 1A wherein solvent optionally used is toluene or

benzene.

10. The process as claimed in 1A wherein solvent optionally used is acetone or

ethylmethyl ketone.

11. The process as claimed in Claim 1B wherein the solvent is selected from lower

aliphatic alcohols.



3. The process as clainmed in CaimlA wherein the
sol vent used is dipolar aprotic or a lower aliphatic
wa@bmehalo2nr an aromati c hydrocarbon or ali phatPcr/keben®o214
or a mxture thereof. 4. The process as clainmed in
CaimlA wherein solvent used is dinmethyl sul phoxide.
5. The process as clained in CaimlA wherein solvent
12uF8el procesd aetchymed dn nelaindd B And Thewlreiaehs dfveat & sEected
in aimI| A wherein solvent_ used is acetone. 7. The
pstheael orsthangl epmixtyre thessah | A wherein sol vent is
m xture of dinethyl sul phoxide, dinethyl formam de and
acetone. 8. The process as clainmed in I A wherein
13s ®he pritcesssasnaditved ah cladh HAR ovhergin teasetdctedi ssbyenoatldbroform

n- but anol , iso-.Qutanol ., t-putanol., 9. The process as
C ot el BT EBPhlcgpesBane B ishise Myresbed | <
tol uene or benzene. 10. The process as clainmed in I A

wherein solvent optionally used is acetone or
14e Thy Iprecepsy ks k@imﬁg in 1D wherein hydrogen donor is either hydrogen or

sodium hypophosphite or formates like Ammonium formate, Sodium formate, or

Formic acid or Hydrazine hydrate.

15. The process as claimed in claim 1D wherein catalyst is 5% to 20% palladium on

charcoal.

16. The process as claimed in claim 1D and 15 wherein more preferred percentage

for palladium on charcoal is 10%.

17. The process as claimed in Claim 1D wherein reduction catalyst is

dimethylformamide.

18. The process as claimed in claim 1D where in catalyst is 5% to 20% palladium on

charcoal.

19. The process as claimed in claim 1D and 18 wherein more preferred percentage

for palladium on charcoal is 10%.
20. The process as claimed in claim 1F wherein the solvent used is methanol.

21. The process as claimed in claim 1F wherein the solvent used is ethanol.



11. The process as clained in Claiml|B wherein the
solvent is selected fromlower aliphatic alcohols. 12.

wabmspsmeess as clainmed in CaimlB and 11 whePEI/IN2D6000214
solvent is selected nethanet or ethanol or mxture
thereof. 13. The process as clainmed in claim1C
wherein the sel ected solvent is Chloroformor Carbon

23, Ghe 352bde8s lafipepdtlabh CIH ewherihdrecanalyst 550 uo €0B4patlediim on
14, The process as clained in I D wherein hydrogen
dshaseodls ei t her hydrogen or sodi um hypophosphite or
formates |i ke Ammonium formate, Sodium formate, or
Form c acid or Hydrazine hydrate. 15. The process as

23 [Thk peakesnactlainmed M clhiar éF and 20akhstini mors%prefen2 Yercentage
p?l | a i%m on char cgal .;,{16. The process as clained in
c fion nallpdumop darcorbISdO% nore preferred percentage for
pal | adi um on charcoal is 10% 17. The process as
claimed in CaimlD wherein reduction catalyst is

24] {Tive tphocessoasrmdaiingd in ChimTiewheroindbe reduciog spmditionscompaismof

| Dosher e, 0 SALaL Yyl SaRlck 338 HakE adi um on

25. The process as claimed in claim 1F wherein more preferred hydrogen pressure

conditions is between 4 to 6 kg/ cm?.

26. The process as claimed in claim 1A wherein in the alkali metal salt of an imide

used is potassium phthalimide.

27. The process as claimed in claims 1 to 26 for preparation of compound VIII and

compound VIII
I
@:\/ N
c—H ©
I
O

VIII



19. The process as clainmed in claimID and 18 wherein
nore preferred percentage for palladiumon charcoal is

WA Q5082022 The process as clainmed in claimlF wWer/siz04/000214
the solvent used is nethan@d. 21. The process as
claimed in claimIF wherein the solvent used is
et hanol . 22. The process as per claimI|F wherein the

[ [

28 PSRy 8 qhithed 6 RS 106 MR DrGSAERN cofrhoufd X and
pkmﬁ&mnéprercentage for palladiumon charcoal is 10%
24. The process as clained in aimlF wherein the
reduci ng conditions conprise of hydrogen under
pressure in the range of 0go 10kg/cnR. 25. The
process as clainmed in clai mM{FEhgrein nore preferred

ween 4 to 6 kg/

wd in claimIlA wherein in

the al kali net al " de used is potassium

pht hal i mi de. 27. TRe T sqy 49 clained in clains 1 to

26 for preparation of conpoun& VIl and conpound VIII

VI1128. The process agyclaimed in clainms 1 to 26 for

preparation of compoun § | X and

cnR. 26. The proc

29. The process as claimed in claims 1 to 26 for preparation of compound X and

compound X

0
0= N
o]
o}
N
|
H
X

30. The process as claimed in claims 1 to 26 for preparation of compound XI and

compound XI



compound I X | X 29. The process as clained in clains 1
to 26 for preparation of conpound X and conpound X X
W@ 00506m2process as clainmed in clains 1 to 26 POI/IN2004/000214
preparation of conmpound Xl 2&nd conpound Xl 31. A
process for preparation of conpound of structura
formula (I) and its acid addition salts, 2CH 3)2 |
particul arly hydrochl-oni de salt are substantially
descri bed herein wt ference to the foregoing
exanples 1-8. 32. A maceut i cal conposition
conprising therap i Oeffective anount of 4-
(2- Di propyl ami noet hyl )NI , 3-di hydr o- 2H i ndol - 2- one or
its salt prepared by the process as clained in any of
the clains 1 to 31. A method of treating
Par ki nson' s di sease jor cardi ovascul ar disorders, the
met hod
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31. A process for preparation of compound of structural formula (I) and its acid

addition salts,

(CH,),N(CH ,CH ,CH ),

particularly hydrochloride salt are substantially described herein with reference

to the foregoing examples 1-8.

32. A pharmaceutical composition comprising therapeutically effective amount of 4-
(2-Dipropylaminoethyl)-1,3-dihydro-2H-indol-2-one or its salt prepared by the

process as claimed in any of the claims 1 to 31.

33. A method of treating Parkinson's disease or cardiovascular disorders, the method
comprising administering to a patient an effective amount of a product-by-
process composition of matter comprising 4-(2-Dipropylaminoethyl)-1,3-

dihydro-2H-indol-2-one or its salt wherein the said 4-(2-Dipropylaminoethyl)-



conprising admnistering to a patient an effective

anount of a product-byprocess conposition of matter
wWEzwpne™eng 4- (2- Di propyl anmi noet hyl ) -1, 3- PCT/IN2004/000214

di hydr o- 2H-i ndol - 2-one or 2%s salt wherein the said

4- (2-Di propyl am noet hyl ) -1, 3-di hydr o- 2Hi ndol - 2- one or

its salt manufactured by the process as clained in any

of 3tdikydrb 2H i ddl-2-@nd br itSéalt MaMELAIOREd By the BRCEARG:s claimed in
Par ki nson' s di sease or cardi ovascul ar "di sorders, using

t #y efdheiclaimas hicdlut i cal conposition as clained in
cl ai m 32.

34. A method of treating Parkinson's disease or cardiovascular disorders, using the

said pharmaceutical composition as claimed in claim 32.



