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PROCESS FOR PREPARING 3- (2~ (4~ (6-FLUOROBENZO (D) I80XAZOL~3-YL} -PIPERIDIN-1-YL) -
ETHYL) -2-METHYL-6, 7, 8, 9-TETRAHYDRO-4H-PYRIDO- (1, 2~-A) PYRIMIDIN-4-ONE

Pield of the invention

The present invention relates to a process for preparing 3-
{2-[4- (6-flucrobenzo[d] isoxazol-~3-yl) -piperidin-1-yl]-

10 ethyl}-2-methyl-6, 7,8, 9-tetrahydro-4H-pyrido-[1,2-a]
pyrimidin-4-one of formula I.

X
15 The compound of formula I, known as risperidone, is a
pharmaceutically active compound for its antipaychotic

properties.

A further embodiment of this invention are the compounds £

@ 20 formula II, (2-methyl-4-0x0-6,7,8,9-tetrahydro-4H-pyrid

[1.2-a]lpyrimidin-3-yl)-acetaldehyde, and of formula III, 3-
{2-[4- (6-fluorobenzo{d] isoxazol-3-yl) -piperidin-1-yl] -
vinyl)-2-methyl-6, 7,8, 9-tetrahydro-pyrido [1,2-alpyrimidin-
4-one. These compounds are synthetic intermediates in the
25 process for preparing the compound of formula I.
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The compounds II and III have not previcualy been
described.

©

Background of the invention

EP 0196132 discloses different procedures for the
preparation of 3-{2-[4-(6-fluorcbenzo[d]isoxazol-3-yl)-
piperidin-1-yl]-ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-
pyrido-[1,2-a]pyrimidin-4-one (I). which comprise
cyclization of different intermediates by intermolecular
condensation reaction among different functional groups to
provide 2-methyl-6,7,8,9-tetrahydro-4H-pyrido-[1,2-a]
pyrimidin-4-one system. Most of these procedures hold in @
common the use of very complex intermediates and th
implementation of problematic reactions in the final
synthesie ateps that have necessarily an influence on the
total cost of the final process.

In EP 0196132, 3-{2-[4-(6-fluorcbenzo[d]isoxazol-3-yl)-
piperidin-1-yl] -ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-

pyrido- [1,2-a]lpyrimidin-4-ane (I) may also be prepared by
another procedure that comprises formation of a C-N b nd by
intermolecular N-alkylation reacti n £f 6-fluoro-3-(4-
piperidinyl) -benzo[d]) iscxazole (IV) with 3-(2-chl roethyl)-
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2-methyl-6,7,8,9-tetrahydro-4H-pyrido[l,2-a]pyrimidin-4-one
or analogous derivatives with other leaving groups (V)
(Scheme 1).

O

SN e
N - Hl

l T
HN

Iv

Scheme 1

ES52006888, EB2006889 and ES2050069 disclose different
procedures for the preparation of 3-{2-[4-(6-flu ro-
benzo [d) isoxazol -3-yl) -piperidin-1-yl] -ethyl}-2-methyl-
6,7,8,9-tetrahydro-4H-pyirido-(1,2-alpyrimidin-4-one (I},
which hold in common a final intramolecular cyclization
stage of different types of closely related intermediates
to provide the isoxazole ring present in the required
product.

Y

 x

VI

RR——’ 4

b
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ES2074966 discloses a procedure for the preparation f 3-
{2-[4- (6-fluorobenzo[d] isoxazol-3-yl) -piperidin-1-yl] -
ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-pyirido-[1,2-a)
pyrimidin-4-one (I) based on final cyclization of the
piperidine ring by double intermolecular N-alkylation
reaction’ of 3-(2-aminocethyl)-2-methyl-6,7,8,9-tetrahydro-
4H-pyrido[l,2-a]lpyrimidin-4-one (VII) with a pentane-like
derivative containing the benzold)isoxazole system and the
two leaving groups. in positions 1 and 5 of general formula
VIII (Scheme 2}.

VIII

N-O
]
0
C
SN”cH,
X
Scheme 2

One of the starting materials used in the preparati n of
intermediate VIII is 4-tetrahydropyrancarbonyl chloride
(IX)

0

Cl
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which is not commercially available. In addition, the
preparation of VIII from IX comprises five steps
(ES2074966) .

The present invention provides an alternative process f r
the preparation of 3-{2-[4-(6-fluoro-benzo[d]isoxazol-3-
yl) -piperidin-1-yl] -ethyl})-2-methyl-6,7, 8, 9-tetrahydro-4H-
pyrido-[1,2-a]lpyrimidin-4-one (I), which is illustrated in
Scheme 3:



WO 03074522 PCT/EP03/02157

S8cheme 3

The compound of formula II of the present invention, (2-
methyl-4-oxo-6,7,8,9-tetrahydro-4H-pyrido[1,2-alpyrimidin-
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3-yl) -acetaldehyde is prepared from 3-(2-hydroxyethyl)-2-
methyl-6,7,8, 9-tetrahydro-4H-pyrido[l,2-a] pyrimidin-4-one
(X) (the preparation of this compound is described in H.
FPujita et al. Ann. Rep. Sankyo Res. Lab. 1977, 29, 75-78).

The  enamine of formula  III, 3-{2-[4- (6-fluoro-
benzo (d] isoxazol-3-yl) -piperidin-1-yl] -vinyl}-2-methyl-6, 7,
8,9-tetrahydro-pyrido(l,2-a)pyrimidin-4-one, is obtained
from aldehyde 11 and by condensation with 6-fluoro-3-(4-
piperidinyl) -benzo [d] isoxazole of formula v (the
preparation of compound IV is described in ES8405791).

The applicants found out that the enamine of formula III is
easily reducible to 3-{2-[4-(6-fluorcbenzo[d) isoxaz 1-3-
yl) -piperidin-1-yl] -ethyl}-2-methyl-6, 7,8, 9-tetrahydro-4H-
pyrido-[1,2-a])pyrimidin-4-one (I) by wmeans of the acti n of
a reducing agent.

Alternatively, the formation of the final product, 3-{2-[4-
(6-fluorobenzo [d] isoxazol-3-yl) -piperidin-1-yl] -ethyl}-2-
methyl-6,7, 8, 9-tetrahydro-4H-pyrido- [1,2-a]l pyrimidin-4-one
(I). may occur directly and advantageocusly from (2-methyl-
4-0x0-6,7,8, 9-tetrahydro-4H-pyrido[1,2-a]l pyrimidin-3-yl) -
acetaldehyde (II) and 6-fluoro-3-(4-piperidinyl)-benz [d]
isoxazole (IV) under reductive amination conditions in a
single-stage synthesis process.

The process described in the present invention combines in
a8 unique way elegance in synthesis and compliance with the
requirements for cost, safety and ecology in the production
of the active psubstance risperidone (I). The chemical
procedure is easily reproducible on a large acale through
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simple and high-yield synthesis steps which lead to a high-
quality final product.

The compounds of formula II and III have not previously

described and form part of this invention.

DETAILED DESCRIPTION OF TEE INVENTION

For the oxidation of 3-(2-hydroxyethyl)-2-methyl-6,7,8,9-

tetrahydro-4H-pyrido(1l,2-alpyrimidin-4-one’ (X) to provide O

2-methyl-4-oxo0-6,7,8, 9-tetfahydro-4n-pyrido [1,2-a]
pyrimidin-3-yl) -acetaldehyde (II), procedures based n the
use of dimethyl sulfoxide in the presence of an
electrophilic agent, such as d:l.cyclohexylca.rbodiimide,
acetic anhydride, trifluorocacetic anhydride, sulphur
trioxide, or preferably oxalyl chloride are preferred. The
reaction is carried out in an inert solvent, preferably
methylene chloride, and in the presence of a base,
preferably triethylamine, at a temperature ranging from
-78"C to room temperature.

The condensation reaction between (2-methyl-4-oxo-6,7,8,9-
tetrahydro-4H-pyrido(l,2-a)pyrimidin-3-yl) -acetaldehyde

(1I1) and 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole (IV)
or any of ita salts, to provide intermediate enamine III,
is performed in an inert solvent, preferably toluene, at a
temperature ranging from 20°C to 150°C, preferably at
reflux temperature. The reaction may be catalysed by adding
acids or bases. The reaction may be favoured by chemical
equilibrium displacement through an uptake system of the
water released in the reaction, f r example the use f
molecular sieves, or ther desiccants. Preferably the water
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may be displaced from the reaction medium by azeotropic
distillation.

The reduction of intermediate enamine III to provide the
final compound I may be carried out using different
hydrides, such as sodium hydride, potassium hydride,
magnesium hydride, calcium hydride, sodium borohydride,
sodium cyanoborohydride, sodium trisacetoxyborohydride,
lithium hydride, lithium and alluminium hydride, sodium and
aluminium hydride, aluminium hydride, sodium and bis(2-
methoxyethoxy)alluminium hydride, alluminium mono (Cy.¢
alcoxy)aluminium hydride, 1lithium di(C,..alcoxy)aluminium
hydride, asodium and diethylalluminium hydride or the
mixtures thereof, optionally in the presence of a salt,
base or inorganic acid. The reduction may also be carried
out using a borane or diborane, optionally in the presence
of an amine. Preferably, sodium cyanoborohydride or sodium
borohydride are used in the presence of acetic acid. The
reaction may be performed in different poorly polar
solvents, such as tetrahydrofuran (THF), ethyl ether, tert-
butylmethylether, mixtures of toluene and THF, and the
like, or polar solvents, such as ethanol, methanol,
isopropanol, butanol, or other high-boiling point alcohols,
such as water, mixtures of ethanol and water, and the like,
ethanol being the most convenient. The reaction temperature
may range from -20°C to 80°C, preferably at about 25°C.

The following Examples are intended to illustrate the
present invention but not to restrict the scope theret .

A

, s Q
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Example 1: (2-methyl-4-ox0-6,7,8,9-tetrahydro-4H-pyrido
[1,2-a)lpyrimidin-3-yl)-acetaldehyde (II)

To a stirred mixture of 2.2 mL (25.22 mmoles) of oxalyl
chloride in 70 mL of anhydrous methylene chloride at low
temperature (-70°C to -50°C) and under inert atmosphere,
4.1 mbL (57.78 mmoles) of dimethyl sulfoxide were added.
Then, a eolution of 5 g (24.02 mmwoles) of 3-(2-
hydroxyethyl) -2-methyl-6, 7,8, 9-tetrahydro-4H-pyrido(1l, 2-

alpyrimidin-4-one (X) in 30 mL of methylene chloride was
added. After 30 minutes, 14.6 mL (104.75 mmoles) £
triethylamine were added and the mixture was warmed for 45
minutes at room temperature. 75 mL of water were poured and
the organic phase was decanted. The aqueous phase was
removed with methylene chloride. All the organic phases
were dried over anhydrous sodium sulphate, filtered and the
solvent was evaporated to give 4.%0 g (99%) of (2-methyl-4-
oxo-6,7,8,9-tetrahydro-4H-pyrido[1l,2-a)lpyrimidin-3-yl) -

acetaldehyde (II) as an oily residue. The compound thus
obtained was pure enough as to be used in the subseqguent

reaction step with no prior purification.

INMR  (CDC1,), & (ppm): 9.71 t, J=1.2 Hz, 1H, aldehyde;
3.93 t, J=6.0 Hz, 2H, CH,-N) ; 3.66 d, J=1.2 Hz, 2H,
CH;CHO; 2.90 t, J=6.8 Hz, 2H, CH;CH,C(N)=N; 2.22 8, 3H, CHy;
2.00-1.85 m, 4H, CH;CH;CHaCHa.

BeNMR (CDCls), 8 (ppm): 198.59 CHO; 162.65 NCO; 160.69 N-
Ce=N; 157.49 N-C=C; 113.25 C=C-N; 43.22, 41.31, 31.72 3xCHy;

22.06, 19.36 CHyCH CH CHz; 21.80 CH,.

Ry (8i0s/ethyl:methanol acetate, 9:1) = 0.2
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Example 2: 3-{2-[4- (6-fluorobenzo [d) isoxazol-3-yl) -
piperidin-1-yl] -vinyl}-2-methyl-6,7, 8, 9-tetrahydro-pyrido
(1,2-alpyrimidin-4-one (III)

A mixture of 2.96 g {(14.33 mmoles) of (2-methyl-4-oxo-
6,7.8,9~-tetrahydro-4H-pyrido{l,2-al pyrimidin-3-yl) -
acetaldehyde (II), 3.16 g (14.33 mmoles) of 6-fluoro-3-(4-
piperidinyl)-1,2-benzisoxagole (IV) and 50 mL of toluene
was transferred to a Dean Stark apparatus. The mixture was
brought to boiling point, refluxed for 3 hours, and the
solvent waas evaporated under reduced pressure to give 5.70
g (97.3 %) of 3-{2-(4-(6-fluorcbenzold]isoxazol-3-yl)-
piperidin-1-yl] -vinyl)}-2-methyl-6, 7,8, 9-tetrahydro-pyrido
[1,2-alpyrimidin-4-one (III) as a deep orange solid. The
compound thus obtained was pure enough as to be used in the
subsequent reaction step with no prior purification or
optionally crystallized from an organic solvent, preferably
ethanol .

H-NMR (CDCly), & (ppm): 7.85 d, J=14 Hz, 1H, =CHN; 7.67
dd, J,=8.8 Hz, J;=4.8 Hz, 1H, CH aromatic; 7.25 dd, J;=8.4
Hz, J;=2,0 Hz, 1H, CH aromatic; 7.07 m, 1H, CH aromatic;
5.16 d, J=14 Hz, 1H, CH=CHN; 3.97 t, J=6.4 Hz, 2H, CH,-
NCO ; 3.65 @, J=12.8 Hz, 2H; 3.23 m, 1H; 2.95 m, 2H; 2.88
t, J=6.6 Hz, 2H, CHaC=N(N) ; 2.34 s, 3H, CHy; 2.11 m, 4H;
1.97 m, 2H; 1.88 m, 2H.

Yc-NMR (CDC13), & (ppm): 165.32-162.83, d, Jc.p=249 Hz, C
aromatic; 163.92-163.79, d Jcp=13 Hz, C aromatic; 162.83 C
aromatic; 160.98 C aromatic; 160.64 C aromatic; 152.60 C
aromatic; 143.59 CH enamine; 122.40-122.29 d Jey=ll Hz, CH
aromatic; 118.42 C aromatic; 117.13-117.1 d Jep=2 Hz, C

X%

: 2
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aromatic; 112.53-112.28 d, Jc-r=25 Hz, CH aromatic; 97.58-
97.31 d, Jcp=27 Hz, CH aromatic; 91.87 CH enamine; 48.16
CHy; 42.55 CH;; 34.43 CH; 31.29 CHj; 29.69 CH,y:; 22.19 CH,;
22.07 CHy; 19.38 CHj;

R: (5i10;/ethyl:methanol acetate, 9:1) = 0.21
Re {8i0;/chloroform:methanocl, 9:1) = 0.50

Example 3: 3-{2- [4- (6-fluorobenzo[d] isoxazol-3-yl) -
piperidin-1-yl]-ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-
pyrido[l,2-a]lpyrimidin-4-one (I)

To a suspension of 1.39 g (3,42 mmoles) of 3-(2-[4-(6-
fluorobenzo [d] isoxazol-3-yl) -piperidin-1-yl]-vinyl}-2-

methyl-6,7,8,9-tetrahydro-pyrido(l,2-a]l pyrimidin-4 -one

(III) in 22 mL of absolute ethanol and 1 mL of glacial
acetic acid under stirring at room temperature and in a
protective atmosphere, 0.254 g (4.04¢ mmoles) of sodium
cyanoborohydride in pmall portiona was added for 1 hour.
After 1.5 -hour, the solvent was evaporated and the crud
product obtained was dissolved in 250 mL of ethyl acetate.
The organic phase was successively washed with 50 mL of 1M
aqueous sodium bicarbonate solution, 50 ml of water and 50
mL of saturated sodium chloride solution and dried over
anhydrous magnesium sulphate. The resultant solution was
filtered and the solvent was evaporated to yield 1.17 g of
a residual solid (83%), which was diluted in methylene
chloride and purified by column chromatography (silica
gel). Elution of the column was with methylene chl ride,
methanol and triethylamine (95:5:1). The pure f£fracti ns
were ¢ llected and the solvent was evaporated under reduced
pressure to give 0.83 g (70.9%) of 3-{2-[4-(6-fluoro-

Q
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bengzo [d] isoxazol-3-yl) -piperidin-1-yl] -ethyl } -2-methyl -
6,7,8,9-tetrahydro-4H-pyride-[1,2-alpyrimidin-4-one (1).
Optionally, the reaction crude product was purified by
crystallization from a suitable organic solvent, preferably
ethanol or 4-methyl-2-pentancne.

IH-NMR (CDCl;), & (ppm): 7.71 dd, J,=8.8 Hz, J3=5.2 Hz, 1H,
CH aromatic; 7.23 dd, J;=8.6 Hz, J;=2.2 Hz, 1H, CH
aromatic; 7,05 ddd, J,=8.8 Hz, J;=8.6 Hz, J3=2.2 Hz, 1H, CH
aromatic; 3.93 t, J=6.2 Hz, 2H, CH;; 3.18 4, J~=11.6 Hz,
2H, CH;; 3.08 m, 1H, CH; 2.87 t, J=6.6 Hz, 2H, CHy; 2.77 m,
2H, CH;; 2.55 m, 2H, CH;; 2.31 s, 3H, CHy; 2.27 m, 2H, CH;;
2.09 m, 4H, 2xCHp; 1.96 m, 2H, CHa; 1.89 m, 2H, CH,.

BC-NMR (CDCl3), & (ppm):165.26-166,77, d, Jc.y=249 Hz, C
aromatic; 163.88-163.75, d, Jc.p=l4 Hz, C aromatic; 162.56;
161.09 C aromatic; 158.39 C aromatic; 155.87 C aromatic;
122.67-122.55 d, Jc.p=ll Hz, CH aromatic; 119.27 C aromatic;
117.28 C aromatic; 112.35-112.10 4, Jc-p=25 HZ, CH aromatic;
97.48-97.21 d, Je.y=27 Hz, CH aromatic; 56.68 CHi; 53.35
CH;; 42.66 CH;; 34.59 CH; 31.41 CH,;; 30.53 CH;; 23.74 CH;;
21.95 CHa; 21.24 CHy; 19.20 CH,.
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1.

A process for the preparation of 3-{2-[4-(6-fluoro-
benzo[dlisoxazol-a-yl)-piperidin-l-yl]-ethyl}-z-mathyl;
6,7,8,9-tetrahydro-4H-pyrido-[1,2-a] pyrimidin-4-one > 4

Sseads

CH,

I

which comprises condensation of (2-methyl-4-oxo-
6,7,8,9-tetrahydro-4H-pyrido(1,2-a)]pyrimidin-3-yl) -
acetaldehyde of formula II:

O

S8 Gy

p# 4
with 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole of

formula IV:
N-O
|

v

or any of its salts to provide the intermediate enamine
3-{2-[4- (6-fluorcbenz [d)isoxazol-3-yl)-piperidin-1-
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2-

yl]l -vinyl}-2-methyl-6,7,8, 9-tetrahydro-pyrido([1,2-a]
pyrimidin-4-one of formula III: '

IXY

followed by reduction of same in the presence of a
hydride, optionally in the presence of a salt, acid or
inorganic base, and in the presence of a suitable inert
solvent, the reactions being performed by either
isolating intermediate III or not in a single-stage

synthesis process.

A process according to claim 1, wherein the reduction
of the reacting itermediate enamine of formula III is
carried out with a hydride or borane in a suitable

solvent.

A process according to claim 2, wherein the hydride is

" sodium cyanocborohydride or godium borohydride,

optionally accompanied by acetic acid.

A process according to claim 2, wherein the suitable
solvent is preferably ethanol.

The enamine of formula III, reacting intermediate in
the synthesis of the compound of formula I.

V

. Ty
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6. The aldehyde of formula II, key intermediate f r the

synthesis of the compound of formula I.

A process for the preparation of the compound of
formula II, which comprises oxidation of 3-(2-
hydroxyethyl) -2-methyl-6,7,8, 9-tetrahydro-4H-pyrido
[1,2-a)pyrimidin-4-one of formula X:

0

S8 Gen

A proceas according to claim 7, wherein the oxidation

"1s carried out preferably by procedures based in the

use of dimethyl sulfoxide in the presence £ an
electrophilic agent, such as oxalyl chloride,
dicyclohexylcarbodiimide, acetic anhydride,
trifluorcacetic anhydride or sulphur trioxide.

A process according to claim 8, wherein the reaction is
performed by employing preferably oxalyl chloride as
electrophilic agent accompanied by triethylamine using
methylene chloride as reacting solvent.

O

®

O

@




INTERNATIONAL SEARCH REPORT @ " N

¢

PCT/EP 03/02157
e conan e

s tarnaiossl Pulsat Clagalicalion (IPC) or 1 boh rutions glasalielion snd PC
B FIELDS BEANRCHED

Miabvaan docafeniniion sasncheyd (ciassiicalion pysisen followad by ciassifionlien myixie)
IPC 7 ‘CO7D

Docsmaniafion sesxched olfwr fhan suininum docanentation b B Exesl Sl such docrriy ars included I the fiakls sasrched

Elaceale chals tats casaniind tiering e internationsl seavch (e of dain bane and, whem pusciicel, search Srme umecd)

EPO-Internal, WPI Data, CHEM ABS Data

Calugewy © | Chelion of docassnd, with indicalion, wheve ppespvinia, o e winyael patRagas Pislevard io clabm Me.

A EP O 196 132 A (JANSSEN PHARMACEUTICA NYV) 1-9
1 October 1986 (1988-10-01)
cited in the application
page 4, Vine 5-34 _

A EP 0 388 388 A (JANSSEN PHARNACEUTICA NV) 1-9
16 May 1990 (1990-05-16)
page 3, 11ne 546

A EP @ 453 042 A (JANSSEN PHARMACEUTICA NV) 1-9
23 October 1991 (1991-10-23)
page 4, 1ine 9-53

A W0 01 85731 A (RPG LIFE SCIENCES LTD 1-9
;RADHAXRISHNAN TARUR YENKATASUB (IN): .

SATHE) 15 November 2001 (2001-11-15)

gm_r?. last paragraph -page 8, paragraph

D Parther docemerts e futec I 0 COMNMMSONOFbERC. E] Patont lnrally mambwrs e daiad) In swas.
e —— T et sy 0 bieTabee g e
wn u—uﬂr—“mdh ol which i not clind fo Underaiand (e priaciple o Thoosy Sadidying the
" amliy decewresl bul published on or sllerthe inlermalionsl decaven! of pasticeler relsvance: tha claimad naniivn
Mg date * ﬂh‘“u‘luﬂ'l.ﬂh“h
b b maﬂ:.q “m invohvn & imveniive sisp whes the docomesl is tnles slons
chulisn or olher speciel resaon (ae spacifiieg) r -nlh"-ﬂdhlmh:-lﬂ wiap whan the
‘0" dacusienl miswring © an oral discicese, uew, exhibiian or docamant b combinad wilk oas o mom olher sech docu-
alher rmans .. ::.rmu‘mn [
v Hh:”’:hgm W thle bt %" docuvenl merbar of the sume pelenl familly
Duie of he actesl cowplntion of the mevationsl seiech Duta of saling of 1he Namational sssech rager
14 May 2003 .22/05/2003
Narms snd maling ackia of Iy [SA Aulixriped sfion
Esvcpssm Palant Oice. P.A. BX\ 8 Palentiam 2
7o 43170 Te 31051 apont,
Fox (+31-70) 340-0018 e Samsam Bakhtiary, M

Fown FCTARNO'D juancral shat) Cluly 1052)



NTER JO SEARCH REPORT
0 Patunt fanwy wembers

-n-n-..
PCT/EP 03702157

Patent dotument Pubfication Paiant family Publication

ited In search mport date manber(s) e
EP 0196132 A 01-10-1986 SG - - 119294 ¢ 17-03-1995
: AU 579232 B2 17-11-1988
A 5520786 A 02-10-1986
‘B6 60432 B2 31-03-1995
CA 1256867 Al 04-07-1989
CN 86101906 A ,B 01-10-1986
cy 1801 A 17-02-1995
DK 143986 A 26-09-1986
EP 0196132 A2 01-10-1986
HK 108794 A 14-10-1994
IE . 58388 Bl 08-09-1993
JP 1908510 C 24~02~1995
Jr 6013511 B 23-02-1994
JP 61221186 A 01-10-1986
Lu . 88576 A9 21-03~1995
St 1468419 A3 23-03-1989
us 4804663 A 14-02-1989
AT 79379 1 15-08-1992
cs 9103822 A3 13-05-1992
DE 3686341 D1 17-09~-1992
DE 3686341 T2 14-01-1993
ES 8705881 Al 01-08-1987
F1 861328 A ,B; 28-09-1986
FI - 893001 A 19-06~1989
GR 860800 Al 21-07-1986
n 42461 A2 28-07-1987
IL 78250 A 12-056-1991
KR 9100165 Bl 21-01-1991
KR 9100437 Bl 25~01-1991
LT 2071 R3 15-06-1993
Ly 5043 A3 10-06-1993
Ly b778 A 20-12-1996
NO 861230 A .8, 29-09-1988
NZ 215462 A 29-09-1988
PH . 24016 A 09-02-1990
PT 82254 A B 01-04-1986
K 280125 BS 06-08-1999
ZA 8602279 A 25-11-1987
EP 0358388 A 16~05~1990 AT 122349 T 15-05-199%
AU 614437 B2 29-08-1991
AU 4443689 A 10-05-1990
CA 2000786 Al 07-05~-1990
cY 1926 A 30-10-1989
DE 68922577 D1 14-06-1995
DE 68922577 T2 28-09~1995
DX 651989 A 08-05-1990
EP 0363388 A2 16-05-1990
ES 2075036 T3 01-10-1995
FI 92201 B 30-06-1994
HK 131696 A 26—07-1996
) {3 66370 Bl 27-12-1995
Jr 2191276 A 27-07-1990
JP 275B045 B2 25-05-1998
KR 146053 Bl 17-08-1998
" 894411 A ,B, 08-05-1990
NZ 231062 A 25-09-1991
rY 92206 A ,B 31-05-1990

Famn FCTABME  (puiunk forlly anvam) uly 100}




INTER .:.L‘ &ncu REPORT -
S— PCT/EP 03/02157
Palent documant Publioalion Publicallen

diiad n saarch mport dae m dale

EP 0358388 A us 6320048 Bl 20-11-2001 -
us 5158952 A 27-10-1992
us 5254556 A 19-10-1993
ZA 8908436 A 31-07-1991

EP 0453042 A 23-10-1991 AT 186301 T 15-11-1999
AU 636969 B2 13-05-1993
Al 7436691 A 24-10-1991
[ . 60394 Bl 28-02-1995
CA 2040086 Al 20~-10—-1991
CN 1055929 A .B 06-11-1991
cS 9101099 A2 12-11-1991
DE 69131759 D1 09-12-1999
DE 69131759 T2 21-06-2000
1 4 453042 T3 25-04-2000
EP 0453042 Al 23-10-1991
ES 2140381 T3 01-03-2000
FI 911885 A .8, 20-10-1991
6R 3032122 T3 27-04-2000
W 67763 A2 30-12-1991
1E 911301 Al 23-10-1991
IL 97892 A 30-03-1995
JP 3216889 B2 09-10-2001
JP 4234882 A 24-08-1992
KR © 190297 Bl 01-06-1999
NO 911525 A ,B, 21-10-1991
Nz 237713 A 25-09-1992
PL 289935 Al 06-04-1992
PL 169744 B1 30-08-1996
P 97395 A ,B 31-01-1992
SK 279005 B6 06-05-~1998
RU 2037495 C1 19-06-1995
us 5482943 A 09-01-1996
ZA 9102913 A 30-12-1992

W0 0185731 A 15-11-2001 W0 0185731 Al 15-11-2001
Al 5563500 A 20-11-2001
EP 1280804 Al 05-02-2003

Fosn PCTABAMND gmien fouily svepn) Chaly Y9RN)




(12) SOLICITUD INTERNACIONAL PUBLICADA BAJO EL TRATADO DE COOPERACION DE PATENTES {

(19) Organtzacién Mundisl de Propledad Intelectual

(43) Fecha de Publicacién internacional

Oficina Intemacional

12 de Septiembre de 2003 (12.09.2003)

(51)
1)

(28)
(28)
(30)

)

72)
{79)

PCT {10) Ndmero de Publicacién internacional

WO 03/074522 A1

Claslficacisn intemacional de Patentss: CO7D 47104

* Numero de Solicitud Intermaclonal:

PCT/EPOIN21567
Fecha de Entrega Internacional:
3 da Marzo de 2003 {03.03.2003)
Lenguajo de entrega: Inglés

Lenguaje de Publicacién: Inglés

Datos de Ia Priorided:
ES 200200531

5 de Marzo de 2002 (03.03.2002) ES
Solicitante (pare lodos jos esindos designados
excepto US): FERRER INTERNACIONAL S.A
[ES/ES]; Gran Via Carlos i, 64, E-08028 Barceiona
(ES)
inventores; ¢:
inventoros/solicitantas (solo pam US): FOGUET,

Rafsal [ES/ESH Liucanks 8, E-08022 Barcelona (ES).
RAMEN-TOL, Jorge [ES/ES Lisé Xii 2, E-08022

‘Barcelona (ES). FERNANDEZ-CANO, Diego [ES/ES]:

Margués de Mulhacén 2, E-08034 Barcsiona (ES).
ARMENGOL, Miguel, P. [ES/ES]; Oriol Mestres 3, E-08034
Barcelona (ES). CAMPS, Fmncsee, X. [ES/ES]; Paasslp,
Taulat 238, E-08016 Barcelona (ES). SALLARES, Juan
[ES/ES]; Passsig de Is Creu 26, E-08226 San Cugal del
Valids (ES). PETSCHEN, Inds [ES/ES]; Rio Rosas 38, E-
08006 Barcalona (ES). PASTO, Mirsla [ES/ES]; Londres
70, E-08038 Barcelona (ES). GORDO, Esther [ES/ESE
Degé Bahl 16-18, E-08026 Barcsiona (ES).

(74) Apoderado: KINZEBACH, Wemer vy
colaboradores; Relistdtier, Kinzebach &
Partner (GBR), Patentanwalte.
Stermwartstrasse 4, 81679 Manchen (DE)

(81) Estados Designados (nacional).AE, AG, AL,
AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
ES, FIM GB, GD, GE, GH, GM, HR, HY, ID, IL, IN,
IS, JP. KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT,
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO,
NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK,
SL. TJ, TM, TN, TR, TT, TZ, UAM UG, UZ, VN, YU,

(64) Estados Designados (regional): patente
ARIPO (GH, GM, KE, LS, MW, MZ, SD, 5L, 82, TZ,
UG, ZM, 2W), Patenie Eurcasidtica (AM, AZ, BY,
KG. KZ, MD, RU, TJ, TM), Patenis suropsa (AT,
BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fi, FR, GB,
GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), Petents
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Publicado:

con el informe de bisqueda intemacional
Para codigos de dos letras y oiras abreviaciones, referirse a

las ‘Nolas de gula sobrs Codigos y Abrevisturas® que
aparecen al comienzo ds cada edicidn de la Gaceta del PCT

(54) Tiulo: PROCEDIMIENTO DE OBTENCION DE LA 3-{24{4-(6-FLUOROBENZO[d] ISOXAZOL-3-IL)-
PIPERIDIN-1-IL}ETIL)2-METIL-8, 7, 8, 8-TETRAHIDRO-4H-PIRIDO-{1,2-a] PIRIMIDIN-4-ONA

(57) Resumen: El proceso consiste an condensar {2-metil-8, 7, 8, 8-tstrahldro-4H-pirido-{1, 2-a] pirimidin-3-io)-
acetaldehido con 8-fluoro-3-piperidinil)-t, 2-benzisoxazola para obtener la snamina Intsrmedis, 3-2-{4-(8-fiuoro-
benzo [d] isoxazol-3-i)plperidin-1-fvinil]-2-metll-8, 7, 8, 9-tetrahidro-pirido [1, 2-a] pirimidin-4-ona seguida de
una reduccién de tal enamina.




10

15

20

25

PROCEDIMIENTO DE OBTENCION DE LA 3-{2-[4-(6-
FLUOROBENZO [d] T50XAZOL-3-IL) -PIPERIDIN-1-IL] -ETIL}-2-METIL-

6,7,8,9-TRETRAHIDRO-4E-PIRTDO- [1,2-8] PIRIMIDIN-4-ONA

DESCRIPCION

La presente invencién tiene por objeto un procedimiento
para la obtencién de la 3-{2-[4- (6-fluoro-benzo{d]isoxazol-
3-il)-piperidin-1-1l] -etil}-2-metil-6,7,8,9-tetrahidro-4H-
pirido-[1,2-alpirimidin-4-ona de férmula I

N-O
J
0 ( E
Cr
&
N~ "CH,

IH

El compuesto de formula I, conocido como Risperidona, es un
compuesto farmacéuticament activo por sus propledades
antipsicéticas.

Asimismo son objeto de la presente invencién los compuestos
de f6érmula II (2-metil-4-ox0-6,7,8,9-tetrahidr -4H-
pirido(l,2-al pirimidin-3-il)-acetaldehfdo, y de £f&rmula
III 3-{2-[4-(6-fluoro-benzo[d]isoxazol-3-il)-piperidin-1-
i1)-vinil}-2-metil-6,7,8,9-tetrahidro-pirido([1,2-a]

pirimidin-4-ona. Ambos productos son intermedios sintéticos

en el procedimiento de obtencién del compuesto de férmula
I.

X
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Los productos II y III no han sido descritos anteriormente.

ANTECEDENTES DE LA INVENCION

En la patente EP0196132 se describen distintos
procedimientos para la obtencién de la 3-{2-[4-(6-fluor -
benzo [d] isoxazol-3-il) -piperidin-1-1l] -etil}-2-metil-
6,7,8,9-tetrahidro-4H-pirido-[1,2-a)lpirimidin-4-ona (I) que
consisten en procesos de ciclacién de distintos intermedios
por reaccién de condensacién intermolecular entre
diferentes grupos funcionales para dar lugar al sistema de
2-metil-6,7,8,9-tetrahidro-4H-pirido-(1,2-alpirimidin-4-
ona. En su mayoria, estos procedimientos tienen en comin el
paso por intermediocs de &sintesis muy complejos y la
prictica de reacciones problemiticas en los Gltimos pas s
de sintesis que repercuten forzosamente en el coste global

del proceso.

La patente EP0196132 también recoge un procedimiento para
la obtencién de la 3-{2-[4-(6-fluoro-benzo[d)isoxaz 1l-3-
il) -piperidin-1-1i1] -etil}-2-metil-6,7,8,9-tetrahidro-4H-

pirido-[1l,2-a}pirimidin-4-ona (I) que consiste en la
formacién de un enlace C-N por reaccién intermolecular de
N-alquilacibn del 6-flu ro-3-(4-piperidinil) -benz [d]
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igoxaz 1 (IV) cn la 3-(2-cl roetil)-z-metil-s,T,s,Sf?::
tetrahlidro-4H-pirido([l,2-a]pirimidin-4-ona o derivados
anilogos con otros grupos salientes (V) (Esquema 1).

+
SN”cH

N- 3

i I

14

Esquema 1

En las patentes ES2006888, ES2006889 y ES2050069 se
describen diferentes procedimientos para la obtencitn de la
3-{2-[4- (6-fluoro-benzo[d] isoxazol-3-il) -piperidin-1-1i1] -
etil}-2-metil-6,7,8,9-tetrahidro-4H-pirido-[1,2-a]
pirimidin-4-ona (I), que tienen en comin una etapa final de
ciclacién intramolecular de distintos tipos de intermediocs
estrechamente relacionados para dar lugar al anillo de

isoxazol presente en el producto deseado.
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En la patente ES2074966, se describe un procedimiento para
la obtencién de la 3-{2-[4-(6-fluoro-benzo[d]isoxaz 1-3-
il) -piperidin-1-il] ~etil}-2-metil-6,7,8, 9-tetrahidro-4H-

pirido-{1,2-alpirimidin-4-ona (I), basado en la ciclacién
final del anillo piperidinico por doble reaccién de N-
alquilacién intermolecular de la 3-(2-aminoetil)-2-metil-
6,7,8,9-tetrahidro-4H-piridol,2-alpirimidin-4-ona (VII)
con un derivado de tipo penténico conteniendo el sistema de
benzo[d] isoxazol y dos grupos salientee en las posiciones 1

Y 5 de f6rmula general VIII (Esquema 2).

vIiI VIII
N-l)
|

e F
N
CO)
SN~ “cH,
I
Esquema 2

Una de las materias primas en la preparacisn del intermedio
VIII es el cloruro de 4-tetrahidropiranocarbonilo (IX)
0

Cl

1x
no asequible comercialmente. Ademés, la obtencién de VIII a
partir de IX consta de cinc pas s (patente ES2074966).



V
5 EZ?
En la presente invencién se presenta un procedimient
alternativo para la obtencién de 1la 3-{2-[4-(6-fluoro-
benzo [d] isoxazol-3-11) -piperidin-1-11] -etil}-2-metil-

6,7,8,9-tetrahidro-4H-pirido-[1,2-alpirimidin-4-ona (I) que
se resume en el Esquema 3:
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Esgquema 3

A partir de la 3-(2-hidroxietil)-2-metil-6,7,8,9-
tetrahidr -4H-pirido[1l,2-alpirimidin-4-ona (X) (1a
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preparacién de este compuest viene descrita en H. Fujita y
col. Ann. Rep. Sankyo Res. Iab. 1977, 29, 75-78), en la
preeente invencién, s8e describe la preparacién del
compuesto (2-metil-4-ox0-6,7,8,9-tetrahidro-4H-piridoll,2-
alpirimidin-3-il) -acetaldehido de f6rmula II.

A partir del aldehido II y por condensacién con el 6-
fluoro-3- (4-piperidinil) -benzo [d] isoxazol de f6rmula IV (la
via de obtencién del compuesto IV se encuentra recogida en
la patente EBB405791), se obtiene la enamina 3-{2-[4-(6-
fluoro-benzo [d] isoxazol-3-11) -piperidin-1-11]-vinil}-2-
metil-6,7,8,9-tetrahidro-pirido[1,2-alpirimidin-4-ona de
f6rmula III.

Los solicitantes han descubierto que la enamina III es
f&cilmente reducible a 3-{2-[4-(6-fluoro-benzo[d]isoxazol-
3-il)-piperidin-1-il] -etil}-2-metil-6,7,8,9-tetrahidro-4H-

pirido-[1,2-a]pirimidin-4-ona (I) mediante la accién de un

agente de reduccién.

Alternativamente, la formacién del producto final 3-{2-[4-
(6-fluoro-benzo[d] isoxazol-3-1il) -piperidin-1-il] -etil}-2-
metil-6,7,8,9-tetrahidro-4H-pirido-[1,2-alpirimidin-4-ona
(I), puede tener lugar directamente y de forma ventaj sa a
partir de (2-metil-4-ox0-6,7,8,9-tetrahidro-4H-piridol[1,2-
alpirimidin-3-il)-acetaldehido (II) Yy 6-fluoro-3-{(4-
piperidinil) -benzo(d]isoxazol (IV) en condiciones de
aminacién reductiva, en una finica etapa de sintesis.

El proceso descrito en la presente invencién presenta como
caracteristica fundamental la convergencia de la sintesis
cumpliendo satisfactoriamente las demandas de coste,

seguridad y ec logfa en la produccién del principio activo
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Risperidona (I). El proces quimico es ficilmente escalable
y transcurre a través de pasos de sintesis sencillos y de
alto rendimiento, dandc lugar a un producto final de alta
calidad.

Los compuestos II y III no han sido descritos anteriormente
y quedan contemplados en el &mbito de la invencién.

DEBCRIPCISON DE LA INVENCION

Para el proceso de oxidacién del alcohol 3-(2-hidroxietil)-
2-metil-6,7,8,9-tetrahidro-4H-pirido[1,2-a]lpirimidin-4-ona
(X) para dar lugar al aldehido (2-metil-4-oxo-6,7,8,9-
tetrahidro-4H-pirido[1,2-alpirimidin-3-il) -acetaldehid
(II), se emplean preferentemente procedimientos basados en
la utilizacién del dimetilsulféxido junto con la presencia
de wuna especie con caricter electré6filo como la
diciclohexilcarbodiimida, el anhidrido acético, el
anhfidrido trifluorocacético, el triSxido de azufre, o
preferentemente el cloruro de oxalilo. La reaccién tiene
lugar en un disoclvente inerte a las condiciones de
reaccidén, preferentemente cloruro de metileno y en
presencia de una base, preferentemente trietilamina, y a
una temperatura comprendida entre los -78°C y temperatura
ambiente.

La reaccién de condensacifn entre el aldehido (2-metil-4-
oxo-6,7,8,9-tetrahidro-4H-pirido[1,2-alpirimidin-3-il) -

acetaldehideo (II), y el 6-fluoro-3-(4-piperidinil)-1,2-
benzigoxazol (IV) o cualquiera de sus sales derivadas
correspondientes para dar Jugar a la formacién de 1la

enamina intermedia III, tiene lugar en un dis lvente inerte
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a la reaccibn, preferentemente t lueno, a temperaturas
comprendidas entre 20°C Yy 150°C, preferentemente a
temperatura de reflujo. La reacci6n puede ser catalizada
mediante la adicién de &cidos o bases. La reaccién se ve
también favorecida mediante el desplazamiento del
equilibrio quimico mediante algGn sistema de captura del
agua liberada en la reaccidn, como puede ser la utilizacién
de tamices moleculares, u otrose agentes desecantes,

preferentemente mediante su desplazamiento del medio de
reaccién mediante la técnica de destilacién azeotrSpica.

La reduccién de la enamina intermedia III para dar lugar al
producto final 1 puede llevarse a cabo con diferentes tipos
de hidrurcs, tales como hidruro addico, hidruro potédsico,
hidruro de magnesio, hidruroc c&lcico, borohidruro sédico,
ciancborhidruro sa&dico, trisacetoxiborhidrure s6dic ,
hidruro de litio, hidruro de litio y aluminio, hidruro de
sodio y aluminio, hidruroc de aluminioc, hidruro de sodio y
bis(2-metoxietoxi)aluminio, hidruro de aluminic mono{(Ci-,
alcoxi)aluminio, hidruro de 1litio di(C;..alcoxi)aluminio,
hidruro de s8odio y dietilaluminio o© las mezclas de
cualquiera de ellos, opcionalmente en presencia de una sal,
una base o un &cido inorgénico. La reduccién también puede
llevarse a cabo con un borano o diborano opcionalmente en
presencia de una amina. Preferentemente, se utiliza el
cianoborhidruro s6dico o el borhidruro sédico en presencia
de &cido acético. La reaccién puede realizarse en
diferentes disolventes poco polares, tales como el
tetrahidrofurano (THF), el é&éter etflico, el tert-
butilmetiléter, las mezclas de tolueno y THF, y similares,
polares, tales como etanol, metanol, isopropanocl, butancl,
u otros alcoholes de mayor punto de ebullicién, agua, las
mezclas etanol y agua, y similares, siendo el etanol el wmés
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conveniente. Esta reaccién puede llevarse a cabo a
temperaturas comprendidaas entre -20 y 80°C, preferentemente
a temperaturas alrededor de 25°C.

Los siguientes ejemplos 86lo pretenden ilustrar la

invencidn, pero no limitan su alcance.

Ejemplo 1: (2-metil-4-oxo-6,7,8,9-tetrahidro-4H-piridol[l,2-
alpirimidin-3-il) -acetaldehido (II)

A una mezcla agitada de 2,2 mL (25,22 mmol) de cloruro de
oxalilo en 70 mL de cloruro de metileno anhidro a baja
temperatura (-70 a -50°C) y bajo atmSsfera inerte, se le
afladen 4,1 mL (57,78 mmol) de dimetilsulféxid . A
continuacién se le afiade una solucién compuesta por 5 g
(24,02 mmol) de 3-(2-hidroxietil)-2-metil-6,7,8,9-
tetrahidro-4H-pirido[1,2-alpirimidin-4-ona (X) en 30 mL de
cloruro de metileno. Transcurridos 30 minutos se adicionan
14,6 ml (104,75 mmol) de trietilamina y se calienta el
sistema hasta alcanzar la temperatura ambiente en un
periodo de 45 minutos. Se vierten 75 wmlh de agua y se
decanta la fase orginica. La fase acuosa Be extrae con
cloruro de metileno. El conjunto de fases org&nicas se seca
pobre sulfato sbdico anhidro, se filtran y se evapora el
disolvente, obteniendo 4,90 g (99%) de (2-metil-4-oxo-
6,7,8,9-tetrahidro-4H-pirido(1,2-alpirimidin-3-il)-
acetaldehido (II) en forma de residuo aceitoso. El producto
obtenido es suficientemente puroc para poder ser utilizado
en el siguiente paso de sintesis sin purificacién previa.

lHRMN (CDCl3), 8 (ppm): 9,71 t, J=l,2 Hz, 1H,
aldehfdo ;3,93 t, J=6,0 Hz, 2H, CHa-N); 3,66 d, J=1,2 Hz,
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2H, CHiCHO; 2,90 t, J=6,8 Hz, 2H, CH.CH,C(N)=N; 2,22 8, 3H,
CHs; 2,00-1,85 m, 4H, CH.CHaCH;CH,

13¢RMN (CDCl,), & (ppm): 198,59 CHO; 162,65 NCO; 160,69 N-
C=N; 157,49 N-C=C; 113,25 C=C-N; 43,22, 41,31, 31,72 3xCHz;
22,06, 19,36 CH2CH2CH2CH2; 21,80 CHy;

Re (8i0,/Acetato de Btilo:Metanol, 9:1) = 0,2

E lo 2: 3-(2-[4- (6-fluoro-benzo [d] isoxazol-3-il) -
piperidin-1-11] -vinil}-2-metil-6,7,8,9-tetrahidro-
pirido[1,2-a]lpirimidin-4-ona (III}

En un equipo de Dean Stark se cargan 2,96 g (14,33 mmol) de
(2-metil-4-oxo-6,7,8,9-tetrahidro-4H-pirido([1,2-
alpirimidin-3-il)-acetaldehfdo (II), 3,16 g {14,33 mmol) de
6-fluoro-3-{4-piperidinil) -1,2-benzisoxazol (IV) y 50 mL de
tolueno. Se lleva la mezcla a ebullicién y se mantiene el
reflujo durante 3 horag. A continuacifn se evapora el
disolvente a presién reducida obteniendo 5,70 g (97,3 %) de
3-{2-[4-{6-fluoro-benzo(d] isoxazol-3-il) -piperidin-1-il]-
vinil}-2-metil-6,7,8,9-tetrahidro-pirido[1,2-alpirimidin-4-
ona (III) cémo un 86lido de color naranja intenso. El
producto obtenido es suficientemente puro para poder ser
utilizado en el siguiente paso de sintesip sin purificacién
previa, u opcionalmente puede ser cristalizado en un

disolvente orgénico, preferentemente etanol.

'HRMN (CDCls), 8 (ppm): 7,85 d, J=14 Hz, 1H, =CHN; 7,67 dd,
J1=8,8 Hz, J,=4,8 Hz, 1H, CH aromitico; 7,25 dd, J,=8,4 Hz,

. Ja=2,0 Hz, 1H, CH aromético; 7,07 m, 1H, CH aromitico; 5,16

d, J=14 Hz, 1H, CH=CHN; 13,97 t, Jw6,4 Hz, 2H, CHa-NCO ;
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3,65 4, J=12,8 Hz, 2H; 3,23 m, 1H; 2,95 m, 2H; 2,88 ¢,
J=6,6 Hz, 2H, CHC=N(N) ; 2,34 s, 3H, CH3; 2,11 m, 4H; 1,97
m, 2H; 1,88 m, 2H.

LUeoRMN  (CDCLl3), 3 (ppm) :165,32-162,83, d, Jc.ry=249 Hz, C
aromdtico; 163,92-163,79, d Je.y=13 Hz, C aromitico; 162,83
C aromdtico; 160,98 C aromAtico; 160,64 C aromitico; 152,60
C aromitico; 143,59 CH enamina; 122,40-122,29 d Jc.r=11 Hz,
CH aromitico; 118,42 C aromitico; 117,13-117,1 d Jc =2 Hz,
C aromitico; 112,53-112,28 4, Jde.p=25 Hz, CH aromitic ;
97,58-97,31 4, Jc.p=27 Hz, CH aromitico; 91,87 CH enamina;
48,16 CH’.; 42,55 CH;; 34,43 CH; 31,29 CHa; 29,69 CHy; 22,19
CHy; 22,07 CHs; 19,38 CH;.

Re (8103/Acetato de Etilo:Metanol, 9:1) = 0,21
Re (8103/Cloroformo:Metanol, 9:1) = 0,50

E lo 3: 3-{2-[4- (6-fluoro-benzo[d] isoxazol-3-il) -
piperidin-1-11] -etil}-2-metil-€,7,8,9-tetrahidro-4H-pirido-
[1,2-a)pirimidin-4-cna (I)

A una suspensién de 1,39 g (3,42 mmol) de 3-{2-[4-(6-
fluoro-benzo [d] isoxazol-3-il) -piperidin-1-11] -vinil}-2-

metil-6,7,8,9-tetrahidro-pirido[1,2-alpirimidin-4-ona (III)
en 22 mL de etanocl absoluto y 1 mL de &cido acético glacial
en agitacién a temperatura ambiente y bajo atmésfera
protectora, se le adicionan por espacio de una hora 0,254 g
(4,04 mmol) de clanoborhidrurc sédico en pequefias
porciones. Transcurridas 1,5 horas, se evapora el
disclvente y el crudo obtenido se disuelve en 250 mL de
acetato de etilo. Se lava sucesivamente la fase org&nica
con 50 mL de solucién acuosa 1 M de bicarbonato s&dico, 50
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mL de agua y 50 mL de solucién saturada de cloruro sbédico y
e seca sobre sulfato magnésico anhidro, se filtra 1la
solucién y se evapora el disolvente para obtener 1,17 g de
86lido (83%). Este residuo se diluye en cloruro de wmetileno
y se purifica por cromatografia en columna sobre gel de
Bilice eluyendo con una mezcla de cloruro de metileno,
metanol y trietilamina (95:5:1). Se recogen las fracciones
puras y el disolvente se evapora a presidén reducida, para
obtener 0,83 g (70,9 %) de 3-{2-(4-(6-fluoro-
benzo [d] isoxazol-3-11) -piperidin-1-il1] -etil}-2-metil-

6,7,8,9-tetrahidro-4H-pirido-[1,2-alpirimidin-4-ona (I).
Opcionalmente el crudo de reaccifn puede ser purificado p r
cristalizacién en un disolvente orgénico apropiado,

preferentemente en etanol o 4-metil-2-pentanona.

HRMN (CDCls), 8 (ppm): 7,71 dd, J,=8,8 Hz, J3=5,2 Hz, iH,
CH aromitico; 7,23 dd, J;=8,6 Hz, J2=2,2 Hz, 1H, CH
aromitico; 7,05 ddd, J,=8,8 Hz, J;=8,6 Hz, J3=2,2 Hz, 1H, CH
aromitico; 3,93 t, J=6,2 Hz, 2H, CH; ; 3,18 4, J=11,6 Hz,
2H, CH;; 3,08 m, 1H, CH; 2,87 t, J=6,6 Hz, 2H, CH;; 2,77 m,
2H, CHy; 2,55 m, 2H, CH;; 2,31 8, 3H, CHy; 2,27 m, 2H, CHa;
2,09 m, 4H, 2xCHa; 1,96 m, 2H, CHz; 1,89 m, 2H, CHy;

13cRMN (CDCl,;), 8 (ppm): 165,26-166,77, d, Jc.p=249 Hz, C
aromitico; 163,88-163,75, d, Jcp=l4 Hz, C aromitic ;
162,56; 161,09 C aromitico; 158,39 C aromético; 155,87 C
aromdtico; 122,67-122,55 d, Jc-p=ll Hz, CH aromdtico; 119,27
C aromético; 117,28 C aromAtico; 112,35-112,10 d, Jc-r=25
Hz, CH aromitico; 97,48-97,21 4, Jc.p=27 Hz, CH aromitico;
56,68 CHz; 53,35 CHa; 42,66 CH,;; 34,59 CH; 31,41 CHy; 30,53
CHz; 23,74 CHz; 21,95 CH;; 21,24 CHa; 19,20 CHa.
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REIVINDICACIONES

Un procedimiento para la obtencién de la 3-{2-{4-(6-
fluoro-benzo {d] isoxazol-3-11) -piperidin-1-1il1] -etil}-2-
metil-6,7,8,9-tetrahidro-4H-pirido-([1,2-a]lpirimidin-4-

ona de férmula I
N-O
.
O [ F
CLI
3
N~ "CH,

z

que consiste en la condensacién del aldehido (2-metil-
4-0ox0-6,7,8,9-tetrahidro-4H-pirido[1l,2-alpirimidin-3-
11} -acetaldehido de f&rmula II

con el 6-fluoro-3-(4-piperidinil)-1,2-benzisoxazol de

f6rmula IV
N-O
I

v
o cualquiera de sus sales derivadas correspondientes

para dar lugar a la formacién de la enamina intexmedia
3-{2-[4- (6-fluoro-benz [d]isoxazol-3-il) -piperidin-1-



10

15

25

15

i1]-vinil}-2-metil-6,7,8,9-tetrahidro-pirido[1,2-
alpirimidin-4-ona de f6rmula III

N—
I
R F
CT\J'I%,N
o
N” “CH,

IXI

seguido de reduccién de la misma en presencia de un
hidruro, opcionalmente en presencia de una sal, &cido o
base inorgénica, y en presencia de un dis lvente
adecuado inerte, pudiéndose efectuar eatas reacciones
aislando el intermedio III o bien sin necesidad de
aislarlo, en una finica etapa de sintesis.

Un procedimiento de acuerdo con la reivindicacién 1, en
el cual 1la reduccién de la enamina intermedia
reaccionante de férmula IIl tiene lugar en presencia de
un hidruro o borano en un disolvente apropiado.

Un procedimiento de acuerdo con la reivindicacién 2, en
el cual el hidruro es cianoborhidruro s&dic
borohidruro sédico, opcionalmente acompaflados de &cido
acético.

Un procedimiento de acuerdo con la reivindicacién 2, en
el cual el disolvente apropiado es preferentemente

etanol.

La enamina de f£6rmula III, intermedioc reaccionante en

la sintesls del compuest de f6rmula I.
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El aldehfdo de férmula II, intermedio clave para la
sintesis del compuesto de f&rmula I.

Un procedimiento para la sintesis del compuesto de
férmula II, que comprende la oxidacién del alcohol 3-
(2-hidroxietil)-2-metil-6,7,8,9-tetrahidro-4H-
pirido[1,2-a]pirimidin-4-ona de f6rmula X

Un procedimiento de acuerdo con la reivindicacién 7, en
el cual 1la oxidacién se efectia preferentemente
mediante procedimientos basados en la utilizaci6n del
dimetilsulféxido junto con la presencia de una especie
con carfcter electr6filo como cloruro de oxalilo,
diciclohexilcarbodiimida, anhfdrido acético, anhidrido
trifluorcacético o tri6xido de azufre.

Un procedimiento de acuerdo con la reivindicacién 8, en
el cual la reacclidn tiene lugar utilizando
preferentemente cloruro de oxalilo como eapecie
electrdfila acompafilado de trietilamina, utilizando
cloruro de metileno como disolvente de reaccién.

A\
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El proceso consiste en condensar (2-metil-6,7,8,9-
tetrahidro-4H-pirido-[1,2-a)pirimidin-3-il] -acetaldehido
con 6-~fluoro-3-piperidinil)-1,2-benzisoxazol para obtener

la enamina intermedia, vinil}-2-metil-6,7,8,9-tetrahidro-
pirido-[1,2-a]pirimidin-4-ona seguido por reduccién de
dicha enamina.
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No: Claims
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INTERNATIONAL PRELIMINARY International application No. PCT/EP03/021 57; :
EXAMINATION REPORT - SEPARATE SHEET

Re ltam V
Reasoned statement under Article 35(2) with regard to novelity, Inventive step or

Industrial applicabliity; citations and explanations supporting such statement
1. Prior art

Reference is made to the following documents:

D1: EP-A-0 198 132 (JANSSEN PHARMACEUTICA NV) 1 October 1986 (1986-
10-01) cited in the application

D2: EP-A-0 368 388 (JANSSEN PHARMACEUTICA NV) 16 May 1890 (1890-05-
16)

D3: EP-A-0 453 042 (JANSSEN PHARMACEUTICA NV) 23 October 1991
(1991-10-23)

D4: WO 01 85731 A (RPG LIFE SCIENCES LTD ;RADHAKRISHNAN TARUR
VENKATASUB (IN); SATHE) 15 November 2001 (2001-11-15)

2. Novelty (article 33.2 PCT)

None of the prior art documents disclose the synthesls of risperidone starting with an
acetaldehyde dertvative.
The subject matter of claims 1-9 satisfy the requirements of article 33.2 PCT.

3. inventive step (articie 33.3 PCT)

The closest prior art may be consldered as being D1.

D1 discloses the synthesis of risperidone by coupling two heterocyclic moleties, the
difference between the prior art and this application Is:

D1; X= Isaving group (page 3, lines 5-15), such as halo, sulfonyloxy...

applic; X= CHO

The problem to be solved may be considered as to provide an atemative synthesis to
make risperidone.
None of the prior art documents suggest the use of an aldehyde as starting compound

leading to the risperidone.
The subject matter of claima 1-9 satisfy the requirements of article 33.3 PCT.

Form PCT/Separate Shest'409 (Shaet 1) (EPO-April 1897)
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CO7D471/04

Solicitants

FERRER INTERNACIONAL S.A. y colaboradores

@ 1. Este informe de examen prefiminar inlemacional fue etsborado por Ia Oficina Encargads del Examen Preliminar Intsmecional y se
envia al sofllcente segin Articuio 38,

2 Este INFORME comprends un total de 4 hojas, inciusive aste portada

D Ademda sa adjunian ANEXOS al informe; en sste caso sa trata de hojas con descripciones, reivindicaciones y/o dibujos,
qua sa modificaron y que slrven da base 2 ssts Informe, y/o hojas con comacclanes efectuades por esia oficine (Wese
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Nombre y direccién postal de la IPEA/ Empleado Autorizado

Oficina Europea de Patentes

D-80298 Munich

Tel. +49 89 2380 — 0 Tx : 523656 epmu d Samsam Bakhtlary, M

Fax: +40 80 2300-4465 Teléfono No. +49 80 2399-8556

Formulario PCTAPEA/400 (hoja de portada) (Enero 1994)



INFORME DEL EXAMEN PRLIMINAR Soiicitud Internacional No. PCT/EPQ03/02157
INTERNACIONAL

|. Base para sste reporte.

1. Respecto a los elementos da la solicitud internacional (Las hojas de reemplazo que han sido entregadas
a la oficina receptora en respuesta a una Invitacién bajo el Articulo 14 se referencian en éste reports como

*entregadas originaiments” y nos anexadas a este reporte ya que no contienen snmendaduras {(Reglas 70.16
y 70.17)):

Descripelon, piginas
1-13 como se eniregaron originalmente

Relvindicaciones, No.:
1-8 como ge entregaron originalments

2. Respecto al Idloma, todos los elementos anterioments marcados estaban disponibles o fueron
suministrados a esta oficina en el idloma en e! que se entregd la solicitud internacional, 8 menos que se diga
lo contrario en este punto. Estos slementos estaban disponibles o fueron entregados & esta oficina en el
sigulente idioma los cuales son

O Elidloma de la traduccitn entregada para propésitos de la bisqueda Intemacional (Regla 23.1 (b)).
[0 Elkdioma de publicacion de la solicitud intemacional (bajo la Regla 48.3 (b)).

0 Elidioma de la traduccién entregada para propdaitos del examen preliminar Internacional (bajo las
Reglas 55.2 y/o 55.3

3. respecto a cuaiquier secuencila de nucleétido y/o aminodcidos divulgados en esta solicitud
intamacional, el examen preliminar Internacional &8 realizé sobre la base de la sscuencia:

O contenida en la solicitud en forma impresa

entregada Junto con la solicitud intemacional en una forma legible en un computador
suministrada subsiguientemente a esta oficina de forma ascrita

suministrada subsiguientemente a esta oficina en forma Isgible an un computador

la declaracion que la sacuencla escrita suministrada no va mas alla de lo divuigado en la solicitud
intemacional como se enfregd ha skio suministrada

La declaracién que [a Informacion reglstrada en la forma leglible a computador es Idéntica a la
secuencia escrita ha sido suministrada.

Las cormecclones han resultado en la cancelacion de:
la descripcion, péaginas:

las reivindicaciones, Nos:

loa dibujos, hojas:

5 O Este informe ha sido admitido como sl (algunas de) las enmendaduras no hubieran sido

hechas, ya que se conskiera que estas van mds allé de la divulgacién preliminar, como se
indica el Apartado Suplementario (Regla 70.2 (c)):

(Cualquier hoja de reemplazo que contenga dichas enmiendas debe ser referenciada bajo ef asunto 1 y
anexada a este reporte.)

O OooaOaa

~

ogod

8. Observaciones adicionales, de ser necesarias:
Formulario PCT/IPEA/409 (Jullo 1688)



INFORME DEL EXAMEN
PRELIMINAR INTERNACIONAL No de Solicitud Internacional PCT/EPO3/02157

V. Declaracién concluyente bajo el Articulo 35(2) con respecto a la novedad, el nivel Inventivo o la
aplicabliidad Industrial; las citas y explicaciones que sustentan dicha declaracién

1. DECLARACION

Novedad (N) Si: Relvindicaciones 1-8
Na: Relvindicaciones

Nivel Inventivo {IS) Si: Relvindicaciones 1-8
No. Raivindicaclones

Aplicabilidad Industrial (IA) Si: Reivindicaclones 1-0

No: Reivindicaciones
2. CITAS Y EXPLICACIONES

Ver hojs aparte

Formulario PCTAPEA/409 (Julio 1898)
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INFORME DEL. EXAMEN Solicltud intemacional No. PCT/EP03/02157
PRELIMINAR INTERNAC| NAL — HOJA APARTE

Re Asunto V

Afirmacién razonada bajo el articulo 35(2) reapecto a la novedad, el nivel Inventivo o
la aplicabllidad industrial; citas y explicaclones que sustentan dicha aflrmacién.

1.. Arte previo
Se hace referencia a los siguientes documentos:

D1: EP-A-0 186 132 (JANSSEN PHARMACEUTICANV) 1 de dctubm de 1986
(1888-10-01) citada en la solicitud.

D2: EP-AD 368 388 (JANSSEN PHARMACEUTICA NV) 16 de Mayo de 1990
(1980-05-16)

D3: EP-A-D 453 042 (JANSSEN PHARMACEUTICA NV) 23 de Octubre de 19891
(1991-10-23) :

D4:. WO 01 85731 A (RPG LIFE SCIENCES LTD; RADHAKRISHNAN TARUR
VENKATASUB (IN), SATHE) 15 de Noviembre de 2001 (2001-11-15)

2. Novedad (articulo 33.2 PCT)

Ninguno de los documentos del arte previo divuiga ia sintesis de risperidona comenzando
con un derivado del acetaldehido.

La materia de las reivindicaciones 1 — 8 satisface los requerimientos del articulo 33.2 del
PCT.

3. Nivel Inventivo (articulo 33.3 del PCT)

D1 puede ser considerado como el arie previo mas cercano.

D1 divuiga la sintesis de risperidona acoplandc dos mitades heterociclicas, la diferencia
entre el arte previo y la solicitud es:

D1; X = grupo saliente (pdgina 3, lineas 5 — 15), tal como halo, sulfoniloxilo...
salicitud; X = CHO

El problema a resolver puede considerarse como el proporcionar una sintesis alternativa
para hacer risperidona.

Ninguno de los documentos del arte previo sugiere el uso de un aldehldo como compuesto
inicial que lieva a la risperidona.

La materia de las reivindicaciones 1-9 satisface los requerimientos del articulo 33.3 del
PCT.

Formulario PCT/Hoja Aparte/409 (Hoja 1) (EPO-Abril 1887)
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Example _1: (2-methyl-4-ox0-6,7,8,9-tetrahydro-4H-pyrido

[1,2-a]lpyrimidin-3-yl) ~acetaldehyde (II)

To a stirred mixture of 2.2 mL (25.22 mmolesa) of oxalyl
chloride in 70 mL of anhydrous methylene chloride at low
temperature (-70°C to -50°C) and under inert atmosphere,
4.1 mL (57.78 mmoles) of dimethyl sulfoxide were added.
Then, a solution of 5 g (24.02 mmoles) of 3-(2-
hydroxyethyl) -2-methyl-6,7,8,9-tetrahydro-4H-pyrido[1,2-

alpyrimidin-4-one (X) in 30 mL of methylene chloride wae
added. After 30 minutes, 14.6 mL (104.75 mmoles) of
triethylamine were added and the mixture was warmed for 45
minutes at room temperature. 75 mL of water were poured and
the organic phase was decanted. The aqueocus phase was
removed with methylene chloride. All the organic phases
were dried over anhydrous sodium sulphate, filtered and the
solvent was evaporated to give 4.50 g (99%) of (2-methyl-4-
oxo-6,7,8,9-tetrahydro-4H-pyridoll,2-a]pyrimidin-3-yl) -

acetaldehyde (II) as an oily reaidue. The compound thus
obtained was pure enough as to be used in the subsequent

reaction step with no prior purificatiom.

‘HNMR (CDCly), & (ppm): 9.71 t, J=1.2 Hz, 1H, aldehyde;
3.93 t, J=6.0 Hz, 2H, CH;-N) ; 3.66 d, J=1.2 Hz, 2H,
CHaCHO; 2.90 t, J=6.8 Hz, 2H, CHiCH,C(N)=N; 2.22 s, 3H, CHy;
2.00-1.85 m, 4H, CH;CH,CH,CHa.

BCNMR (CDCl;), 8 (ppm): 198.59 CHO; 162.65 NCO; 160.69 N-
C=N; 157.49 N-CuC; 113.25 C=C-N; 43.22, 41.31, 31.72 3xCH;;
acetale.
L~

Rt (Si02/ethyl:methan 1 -aeetatey 9:1) = 0.2
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aromatic; 112.53-112.28 d, dJde-y=25 Hz, CH aromatic; 97.58-
97.31 d, Jc-y=27 Hz, CH aromatic; 951.87 CH enamine; 48.16
CH;; 42.55 CH;; 34.43 CH; 31.29 CHa; 29.69 CH;; 22.19 CHy;

'22.07 CHs; 19.38 CHj;

’f‘cg&t?

Re (8103/ethyl :methanol -asetatey, 9:1) = 0.21
Rs (8i0;/chloroform:methanol, 9:1) = 0.50

Example 3: 3-{2-[4- (6-fluorobenzo [d] isoxazol-3-yl) -
piperidin-1-yl] -ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-
pyrido[l,2-alpyrimidin-4-one (I)

To a suspension of 1.39 g (3,42 mmoles) of 3-{2-[4-(6-
fluorcbenzo [d] isoxazol-3-yl) -piperidin-1-yl]-vinyl}-2-

methyl-6,7,8,9-tetrahydro-pyrido[l,2-alpyrimidin-4-one

(III) in 22 mL of absolute ethanol and 1 mL of glacial
acetic acid under stirring at room temperature and in a
protective atmosphere, 0.254 g (4.04 mmolea) of sodium
cyanoborohydride in small portiona was added for 1 hour.
After 1.5 hour, the solvent was evaporated and the crude
product obtained was dissolved in 250 mL of ethyl acetate.
The organic phase was successively washed with 50 mL of 1M
aqueous sodium bicarbonate solution, 50 mL of water and 50
mL of saturated sodium chloride solution and dried over
anhydrous magnesium sulphate. The resultant solution was
filtered and the solvent was evaporated to yield 1.17 g of
a residual solid (83%), which was diluted in methylene
chloride and purified by column chromatography (silica
gel). Elution of the column was with methylene chloride,
methanol and triethylamine (95:5:1). The pure fractions
were collected and the solvent was evaporated under reduced

pressure to give 0.83 g (70.9%) of 3-{2-[4-(6-fluoro-

oA
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Reitstétter, Kinzebach & Part. >\

From th¢ INTERNATIONAL BUREAU
PCT | B 28 Mai - 1B ﬁ
Siemwartatr. 4 D-E187¢ Minchary™

NOTIFICATION OF RECEIPT-OF— AINZEBACH, Werner
RECORD COPY Reitstadtter, Kinzebach & Partner
(GBR)
(PCT Aule 24.2(a)) Patentanwiiite. Stemwartstrasse 4
81679 MUnchen
Germany
Date of msifing (day/monthivear)
14 May 2003 (14.05.09) IMPORTANT NOTIFICATION
Applicant's or agent's Tie reference Intamations! appfiostion No.
O M/44048-PCT PCT/EPO302157

The applioart is hareby natified that the International Bursau has received the recard copy of the international application se
detalied below.

Namas(s) of the applicant{s) and State{s) for which they are applicants:
FERRER INTERNACIONAL, S.A. (for all designated States except US)

@ FOGUET, Rafael et al (for US)
Intamational filing date : March 2003 (03.03.03)
Priority date(s) claimed : 056 March 2002 {05.03.02)
Oy the e eiomel Bureay. ™Y . 03 April 2003 (03.04.03)
List of designated Offices :

AP :GH,GM,KE,LS,MW,MZ,SD,SL,82,TZ UG,ZM,ZW

EA :AM,AZ,BY KG,KZ,MD,RU,TJ,TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK EE,ES,FI,FR,GB,GR HU,IE,IT,LU,MC,NL PT,RO,SE,SI,SK,TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

Nstional :AE,AG AL AM,AT,AU,AZ,BABB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,.DM,DZ,
EC.EE,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID.IL,IN,IS JP.KE,KG,KP,KR,XZLC,LK,LR,LS,LT,LU,

O LV,MA,MD,MG,MK,MN,MW ,MX,M2,NO,N2,0M,PH,PL,PT,RO,RU,SD,SE,SG,SK,SL,TJ, TM,TN,TR,TT,
TZ,UAUG,US,UZ,VN,YU.ZA ZM,ZW

ATTENTION

The applicant should carefully check the data appesring In this Notification. In cass of any disorepancy bstwean these data
and the Indications in the imemational application, the appiicant should immedistaly inform the intamational Bursaw

in addition, the appiicent’s sttention 's drrwn to the informetion contained in the Annex, relating to:
E time limits for entry into the national phase - ses updatad Important information (as of Aprit 2002)
[X] confirmation of precautionary designations (i epplicable)
D reguirements regarding priority documents [if applicable)

A nopy of this Notification Is being sent to the recsiving Office and to the InternationaiSesrching Authority.

The intrnasons!Burse of PO Aiored offeer

n ,

1211 Geneva 20, Switzariand Frédéric SONTAG (Fax 338 8970)
Faoaimile No. (41-22) 338.88.70 Telaphone No. {41-22) 338 8391

Form PCTAB/307 (Aprll 2002) 006838248




PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

PCT/EPO/02157

PCT To:
NOTIRCATION CONCERNING KINZEBACH, Werner
SUBMISSION OR TRANSMITTAL ReitstBtter, Kinzebach & Partner
OF PRIORITY DOCUMENT (GBR)
) Patentanwilite. Sternwartstrasse 4
{PCT Administrative Instructions, Sectlon 411) 81679 Wilnghemite
Rétidtiery Kinzebach & Part.
Dets of malling {day/month/ysar) . . /4
15 May 2003 (15.05.03) eng. 28 Maipm ‘N
Applicant's or agent’s file refersnos Seamwartsir. 4 -
M/44048-PCT ‘—Iuﬁﬂmiﬁum"
international appilostian No. Intarnational flling date {day/monthiyear)
PCT/EPO3/02157 03 March 2003 (03.03.03)
International publication date (day/month/year} Priority date (day/month/year)
Not yet published 05 March 2002 (05.03.02)
Applicant

FERRER INTERNACIONAL, S.A. et al

1. The appilcant is hereby notifiad of the dats of recelpt (sxoept whers the letters “NR" appear in the right-hand eolumn) by the

Iinternational Bureau of the priority documentis) relating ta the earller application(s) Indicated below. Unless otherwise
indicated by an asterisk appearing next to a date of recslpt, or by the lettara “NR", In the right-hand eolumn, the priority
dooumant concernad waa submitted or tranamittad to the International Bureau In compliance with Rule 17.1(a) or (b).

2. This updates and replaces any previously issued natifioatian concerning submisslon ar tranamittal of priority dooumants.

3. An asteriak(*) appearing naxt to a date of regsipt, In the right-hand oolumn, denotes s priority documant submitted
or ransmittad to the international Bureau but not in complianoe with Ruls 17.1(a) or (b). in such a case, the attention
of the spplicant Is direated to Ruls 17.1(c) whigh pravides thet na designeted Offios may disregand the priority clalm
conoesrned before glving the applicant an appartunity, upon entry into the nationa! phase, to fumish the priority dooumant
within a time limit which I3 reasonable under the gircumstanoes.

4. The isttern “NN" appearing in the right-hand column dencts a priority document which was not recelved by the International
Bureau or which the applicant did not request the recelving Offtce to prepare and tranambt to the international Buresu,
s provided by Ruls 17.1(a) or (b), respectively. in such s cass, the sttention of the appiicent is diveatsd to Rule 17.7(c) which
provides that no designated Offioe may disregerd the priority claim concerned bafore giving the spplicant an opportunity,
upon sntry Into the netional phase, to fumish the priority dooumant within a time limit which Is reasonable under the

Facalmile No, (41-22) 338.86.70

circumstances.
Priority date Priarity spollcation No. Country ar reglonal Office Data of recaios
or PCT recalving Offios aof prioritv dogumant
05 Marc 2002 (05.03.02) ES 200200531 ES 13 May 2003 (13.05.03)
Authorizad officer

The international Bureau of WIPO
34, chamin des Colombeties

1211 Geneva 20, Switxeriand Patrick VILLECHAISE (Fax 338 897%

Telsphane No. (41-22) 338 83056

Form PCT/IR/304 (July 1888)

006843217
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' ‘ PATENT COOPERATION TREATY PCT/EPRSQ2157
From the INTERNATIONAL BUREAU u"f '
PCT T
NOTICE INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL _ Kmf"- Wernar ap aBR)
APPLICATION TO THE DESIGNATED OFFICES “"'““'P o v.""""""‘n iy """'I e
. 81879 Minchen Patentanwiilte
(PCT Rule 47.1(c), first sentence) ALLEMAGNE Reitatétier, Kinzebach & Part
4 [ Dam of mailing{daymonivyear) Bng. 272 Sep. 2003 6;
12 September 2003 (12.09.03)
Semwarlr, 4 D-AIETH Mimchan |
ieant's (s file efererce
Applicats ot e IMPORTANT NOTICE ]
Internationa] spplication No. Intemnational filing date{day/monthiyear) Priarity dale{day/month/year)
PCT/EP03/02157 uMamhaoosmsoaom 05 March 2002 (05.03.02)
—
d') FERRAER INTERNACIONAL, SA

S — —

&

"

Notles is heyeby given that the Intemnational Burean hes communicsted, » providad in Asticle 20, the intermational applicstion 1o the
following desigmaied Offices on the dase indicsted above as the date of maling of this nosice:

AL, AZ, BY, CH, CN, CO, DE, DZ, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accordance with Rule 47.1(c), thind saptence, those Offices will accept the present notice as conclusive avidencs that the comnmnication
of the intemational application has duly taken place on (he daie of mailing indicated sbove and no copy of the iniomational application is
required 10 be furnished by 1w applicant to the designated Office(s).

The following designated Offices have waived the requirement for such a comamnication al this time:

AE, AGQ, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, EP, ES, F), GB, GD, GE, GH,
GM, HR, ID, L, IN, IS.KE.KZ.LC LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NO, NZ, OA, OM, PH, PL, PT, RO,
SD&&SK.SL.TJTNTHTTTZ.UA.UGUZ.VNYUZA.ZMZW

The communication will be made to thoss Offices only upon thelr requost. Farthermons, thoss Offices do not require the applicant to
farnish a copy of the intermational application (Rule 49. 1(a-bis))L

Enciosed with this notice is a copy of the iniemational application es published by the Interational Buresy oo
12 Seplember 2003 (12.09.03) under No. 83074522

TIME LIMITS for fling a demand for interastiona! prelimizary examination axd for sutry into the mationn] phase

'The spplicable Ume Lmil for eniering the national phase will, mehject o what ks suld in the follswing parngraph, be 30 MONTHS fom
the priority daie, oot only in respect of any electsd Office if 2 demand for intermational preliiminey exssminstion Is fAlad beforo e
expirstion of 19 mouatks from the priority date, but also in respect of any designaied Office, in the absence of filing of such demand, where
Article 27X 1) as modifled with effect from | April 2002 applies in respect of thal designated Office. Par further details, see PCT Gagetre
No, 442001 of | Navember 2001, pages 19925, 19932 and 19934, as well as the PCT Newsletter, October snd Novembar 2001 and
Fobroary Y002 isvucs.
hmﬂmhhohhh‘mhhlﬂlﬂﬂmmmnm for varioys periods of tima, in respect of certain
or elected Olfices. For regalar updatss on the applcahle time Hmits (20, 21, 30 ar 31 months, ar other lime Bmi), Office by
Office, refer to the PCT Gapeise, the PCT Newslezter and the PCT Applicant’s Guide, Volume 11, National Chapiers, all available from
WIPQO's Iniemet shie, st hitp//www.wipo.iotpot/enfindex. il

For filing a demand for iniernational prefiuinary examination, tee the PCT Applicans's Guide, Volume /A, Chepter DC Only
applicam who is a nations] or resident of a I'CT Contracting Siste which is bound by Chapier IJ has the right 1o file a demand for
imemalionsl prelindnary examinstion (s present, all PCT Conracting Siates are bound by Chapter IT).

It is the applicant's sale responalbility to monitor all these tme Hmita

The Intemational Baresu of WIPO Autharized officer

34, chamin des Colombenes .
lzuc Geneva 20, Switzerland Judith Zahra

Facsimile No.(41-72) 740.14 35 Telephone No.(41-IT2) 338.91.1]

Form PCT/1B/308 (April 2000)
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
S PATENTE DE INVENCION MODELO DE UTILIDAD O
' Intlndlndn fica a concesibn d patente. :
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= -lasolictud. . . i
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. Indicacién de que solicita el reglstro de un Esquema de trazado. () ()
- Datos de identificaclon del solcltanta o de la persona que presenta .

La solicitud. {) ()
Representacion grifica del esquema de trazado " () ()
Comprobante de pago de las tasas establecidas. () ()
COMPLETA { ) INCOMPLETA () ()

Firma Responeable: QJQJ&G m Né\O.
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Apoderado

FERRER INTERNACIONAL S.A.

ASUNTO:
Radicacion N° 04-85289
Solicitud intemacional PCT/EP03/02157
Fecha inicio fase nacional 05/10/2004
Tramite 01
Evento 379
Actuacion 430
Folios 002

Como resuitado del examen de forma, realizado con fundamento en el articulo 38
de la Decisién 486 de la Comision de la Comunidad Andina, articulo 27 del
Tratado de Cooperacion en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:

e La solicitud no contiene la copia y traduccién del documento en que consta la
cesion del derecho de patente del inventor al solicitante o a su causante é en
su defecto la declaracién bajo la regla PCT 4.17 junto con su traduccién. (Art.
26-k) Decigidn 486).

o |La solicitud no contiene el poder debidaments otorgado, con el lleno de
requisitos exigidos por los articulos 63 y subsiguientes del Cédigo de
Procedimiento Civil. Adicionalmente debera presentar el documento que
acredita la existencia y representacién legal de la sociedad solicitante, cuando
éste fuere una persona juridica.

e El solicitante debe aclarar si los folios 44 y 45 corresponden a Modificaciones
hechas a la solicitud originalmente presentada 6 Anexos del Examen
Preliminar Internacional; en cualquier caso debera adjuntar su traduccion.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacion del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su pralacion.

Sede Ceniny: Carmera 13 No, 27-00 Piws 2,5, 7 y 10
Conmnador: 3 320840 Fax: 3 505220
Seds CAN: Tr. 40A No. 38-50 3153263 31 69
Pax: 3 505220. LInea 9800-910 165
Web: wwwisicgoveo e-mall: infi@hic gov.co
Bugod D.C. - Colombia
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Notifiquese el presente oficlo conforme a lo dispuesto en el numeral 5.2, literal e),
del capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

CESPEDES DE VERGEL
Jefe de la gﬁsién de Nuevas Creaciones.

El anterior requerimiento fue nofificado por fijacion en lista de fecha,
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