WD 03/ 074522 PCT/ EP03/ 02157 PROCESS FOR PREPARI NG

3-(2-(4-(6- FLUOROBENZQ( D) | SOXAZCOL- 3-YL) - PI PERI DI N- 1- YL) -

ETHYL) - 2- METHYL- 6, 7, 8, 9- TETRAHYDRO 4H PYRI DO (1, 2-A)PYRIM DIN-4-ONE 5 Field
of the invention The present invention relates to a process for preparing 3-
{2-[4-( 6-“?688%‘6%zo[ d] i soxazol -3-yl)-piperidin-1-yl]- 10 PCT/EPoSI02137

ethyl }-2-nethyl-6,7,8,9-tetrahydro-4H pyrido-[1,2-a] pyrimdin-4-one of
formulal. NNO 1 OF -*~~ N4O CCH3 alNt 15 The conpound of fornula I
known as risperidone, is a pharmaceutically active conmpound for its

anti psychotic properties. A further enbodinment of this invention are the
conpounds of 20 fornula Il, (2-nethyl-4-o0x0-6,7,8,9-tetrahydro-4H pyrido

[ 1, 2- akpyEssTirdR nerEpRRINGAG et Bl ([dehy-de.uvoroeknad (5)asoxAzon-BLyL)3 PIPERIDIN-1-YL) -
{2-[ 4- eowtd)uerabeyrof 4, si, soxsralryikoyhj- pirppo di, 2-A)p¥REIMIDIN-4-ONE
~vinyl}-2-methyl-6,7,8,9-tetrahydro-pyrido [1, 2-a] pyrimdin- 4-one. These
conpounds are synthetic internediates in the 25 process for preparing the
conmpound of forrmula |I. WD 03/074522 PCT/ EP03/ 02157 2 N-O

5
Field of the invention
The present invention relates to a process for preparing 3-
{2-[4- (6-fluorobenzo[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.
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15 The compound of formula I, known as risperidone, is a
pharmaceutically active compound for its antipsychotic
properties.
A further embodiment of this invention are the compounds of
20 formula II, (2-methyl-4-oxo0-6,7,8,9-tetrahydro-4H-pyrido

(1,2-alpyrimidin-3-yl) -acetaldehyde, and of formula III, 3-
{2-14- (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.



OOF NI N ceo NCH3 Il IIl The compounds Il and Ill have not
previously been described. 5 Background of the invention EP 0196132

di scl oses different procedures for the 10 preparation of ,
3-{2-[4-(6-fl uorobenzo(d]isoxazol -3-yl)-

pi peri di rw@-03l0y45e2 hyl } - 2- net hyl - 6, 7, 8, 9-t et r ahydr o- 4H PCT/EP03/02157
pyrido-[1,2-a]pyrimdin-4-one (1), whixh conprise cyclization of different
i nternedi ates by internol ecular condensation reaction anong different
functional groups to 15 provide

2-methyl -6,7,8,9-tetrahydro-4H pyrido-[1,2-a] pyrimdin-4-one system Most
of these procedures hold in common the use of very conpl ex j rmedi at es
and the inplenentation of problematic reactions in the finalf
steps that have necesgarily an influence on tge 20 to
process. In EP 019613, 3-{2-[4-(6-fluorobenzp(d]isoxakol -

pi peridin-1-yl] ‘?-6,7,8,9- N
di 4-0F§¥ 1) may a] so pe

pyrido-[1,2-a] epared by 25 anot her
éggnation of aNg ﬁ
=Pl uoro-3-(4- piperidin

procedure that Aa i nt er nol ecul ar
N-al kyl ation reaction of 3 benzo[ d] i soxazol e (1V)
II III

with 3-(2-chl oroethyl)

The compounds II and III have not previously been

described.

Background of the invention

EP 0196132 discloses different procedures for the
10 preparation of  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)lpyrimidin-4-one (1), which comprise
cyclization of different intermediates by intermolecular
condensation reaction among different functional groups to
15 provide 2-methyl-6,7,8,9-tetrahydro-4H-pyrido-[1,2-al
pyrimidin-4-one system. Most of these procedures hold in
common the use of very complex intermediates and the
implementation of problematic reactions in the final
synthesis steps that have necessarily an influence on the

20 total cost of the final process.

In EP 0196132, 3-{2-[4-(6-fluorobenzo(d]isoxazol-3-yl)-
piperidin-1-yl] -ethyl}-2-methyl-6,7,8,9-tetrahydro-4H-
pyrido-[1,2-alpyrimidin-4-one (I) may also be prepared by
25 another procedure that comprises formation of a C-N bond by
intermolecular N-alkylation reaction of 6-fluoro-3-(4-

piperidinyl) -benzo[d] isoxazole (IV) with 3-(2-chloroethyl) -



WD 03/ 074522 PCT/ EP03/ 02157 3

2-nmet hyl -6, 7, 8,9-tetrahydro-4H pyrido[ 1, 2-a] pyri m di n-4-one or anal ogous
derivatives with other |eaving groups (V) (Schene 1). O0 alNX CH3 N -~
NJ N O ~WO743R F 5 |V Schene 1 ES2006888, ES2006889 andPESERGIGEY

di sclose different procedures for th® preparation of 3-{2-[4-(6-fluoro- 10
benzo[ d] i soxazol - 3-yl)-pi peridin-1-yl]-ethyl)-2-nethyl
6,7,8,9-tetrahydro-4H pyirido-[1, 2-a]pyrimdin-4-one (I), which hold in

common a final _intr |l ecyl gr ' 1.0 j f n S, 0

closely rel ar? é"&e%%rxg{@nézr gf gé tg¥%g%§§&%gn{%ﬁ?§g&z’% -egﬁ)ﬁlé{%%%glgﬁ?_%ﬂet he

required 1%pregiddlogdls Xddrivdtivds / witlD4b8hélr leaving groups (V)
(Scheme 1) .
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ES2006888, ES2006889 and ES2050069 disclose different
procedures for the preparation of 3-{2-[4-(6-fluoro-
10 benzo [d] isoxazol-3-yl) -piperidin-1-yl]-ethyl}-2-methyl-
6,7,8,9-tetrahydro-4H-pyirido-[1,2-a)lpyrimidin-4-one (1),
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
15 product.



WO 03/ 074522 PCT/ EP03/ 02157 4 ES2074966 di scl oses a procedure for the |
preparation of 3- {2-[4-(6-fluorobenzo[d)isoxazol -3-yl)-piperidin-1-yl]-
ethyl}-2-methyl-6,7,8,9-tetrahydro-4Hpyirido-[1,2-a] pyrimdin-4-one (I)
based onwao 0ab74syx! i zati on of the 5 piperidine ring by doubCe/EPos/exispl ecul ar
N-al kyl ation reaction of 3-(2-am noetshyl)-2-nethyl-6,7,8,9-tetrahydro-

4H pyrido[ 1, 2-a] pyrimdin-4-one (VII) with a pentane-like derivative
cont ai ni ng the benzo[d]isoxazol e systemand the two |eaving groups, in
positions 1 and 5 of general fornula 10 VIII (Schene 2). ONO X I alN)
NHZ + F H3 ES20V4abE6 Nﬂkclosé&a&Npde&ddﬁdmfmr2tﬁbepﬁépdnaﬁﬁantbﬁg3—
materi al s usgg in the reparatlon 15 |nterne iate VIII is

4-tetrahydro r&ﬂcéﬁbé yPrrekegaadd ¥596a49k] 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
5 piperidine ring by double intermolecular N-alkylation
reaction of 3-(2-aminoethyl)-2-methyl-6,7,8,9-tetrahydro-
4H-pyrido[1l,2-a]lpyrimidin-4-one (VII) with a pentane-like
derivative containing the benzol[d]isoxazole system and the
two leaving groups. in positions 1 and 5 of general formula

10 VIII (Scheme 2).
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One of the starting materials used in the preparation of
15 intermediate VIII is 4-tetrahydropyrancarbonyl chloride
(IX)
o

Cl



O I X WO 03/ 074522 PCT/ EP03/ 02157 5 which is not comercially available. In
addition, the preparation of VIII fromI| X conprises five steps
(ES2074966). 5 The present i nvention provides an alternative process for
t he prep3¥Q0¥@Hs2X 3-{2-[4-(6-fluoro-benzo[d]isoxazol -3- PCIT/EP03/02157
yl) - pi peridin-1-yl]-ethyl}-2-nmethyl-637,8, 9-tetrahydro-4H
pyrido-[1, 2-a] pyrimdin-4-one (I), mhlch is illustrated in Schenme 3. 10 WO
03/ 074522 PCT/ EP03/02157 6 0 (c)JOH NI H3x ONM IN I \ 2 + HNF

H3 1 £¥EhN 1s not commercially available. In addition, the

preparation of VIII from IX comprises five steps

(ES2074966) .

5 The present invention provides an alternative process for
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-alpyrimidin-4-one (I), which is illustrated in
Scheme 3:

10



1 ONVt F "NI HIIl NO OF NJ H3 Scheme 3 5 The conpound of
formula Il of the present invention, (2-

nmet hyl - 4- oxo-6, 7, 8, 9-t et rahydr o- 4H—pyr|do(1 2-a]pyrimdin WO 03/ 074522
PCT/EPOBhﬂgﬁﬁ&usﬁ 3-yl)-acetal dehyde i s prepared from 3- ( 2pbyapesyashy! ) - 2-
methyl - 6, 7, 8, 9-tetrahydro-4H pyrigdo (1, 2 -a] pyrimdin-4 -one (X
(the preparation of this conmpound is described in H Fujita et al. Ann.
Rep. Sankyo Res. Lab. 1977, 29, 75-78). 5 The enam ne of formula I1l]
3-{2-[4-(6-fluoro- benzo[d]isoxazol -3-yl)-piperidin-1-yl]-vinyl
}-2-methyl -6, 7, 8, 9-teOrahydro-pyrido[1,2-a]pyrimdin-4-one, is obtained
from al dehyde I'l and by flondensatggn with 6-fluoro-3-(4 10

pi peridi nyl) - benzopd] TNGx e fornula 'V (the preparation of conpound
|V is described in| ES84057H1) .
formula I'll is east

The applicants found out that the enam ne of

£ to 3-{2-[4-(6-fl uorobenzo[dl isoxazol - 3-
X
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5 The compound of formula II of the present invention, (2-

methyl-4-oxo-6,7,8,9-tetrahydro-4H-pyrido(1,2-alpyrimidin-



15 yl)-piperidin-I-yl]-ethyl }-2-nethyl-6,7,8,9-tetrahydro-4H
pyrido-[1,2-a]pyrimdin-4-one (I) by neans of the action of a reducing
agent. Alternatively, the formation of the final product, 3-{2-[4- 20 (6-f
| uor obenx d3/oms2azol - 3-yl ) -pi peridin-I-yl]-ethyl}-2- PCT/EP03/02157

nmet hyl -6, 7, 8, 9-tetrahydro- 4H pyrido-[ 1, 2-a] pyrimdin-4-one (1), may occur
directly and advant ageously from (2-net hyl -

4- 0x0-6, 7, 8, 9-tetrahydro-4H pyrido[ 1, 2-a] pyrim din-3-yl)- acetal dehyde (I1)
and 6-fl uoro- 3-{4- pi peridinyl)-benzo[d] 25 jsoxazole éj%\% under reductive
am nati on coddriioaseraldehydey| s sPrfParpt hE5PR protesBydrprygthydds2 -

described in tgﬁxgggsgnh'%Fx%anﬁ} mgdl:igfaoqx;%%éﬁﬁ%gixiggﬁggggﬁein

synt hesi s angd=cofpl Fanes the requrrenen ety and

ecol ogy in thg)predictpespatat hénadifi vehssibsbmpeanti sier déereided TheH.
chemi cal procCedure is easily reproducible on a |arge scale through WO
03/ 074522 PCIREPDE/ 6218% - Andi.nflep -afaysh Rase| dalntheETs 3PepdduifBeh | ead

to achigh- quality final product. The conpounds of fornmula Il and |1l have
not Srevi ously 5 described and formpart of this invention. DETAI LED

DESCRI PTI ON the THE dridid¥lé ON H¥ For foléwdxi datipn, of 3-{2-[4- (6-fluoro-
3-(2-hydroxyethy|)-Zjnethyl-6,7,8,9-_tetpahydro-ZFpr;ido§1,
2-a] pyri nm di kenzehdl igxxagelpdovildepiperidin-1-ylj -vinyl}-2-methyl-6,7,

2-met hyl - 4- 0X056 - r ro-dAH-pyni dol:1..2-al , : :

pyri m di n- 3-?/! ?5%5?33&@%%@9%39)% ﬂﬁr%%&@%i"@?e oS he ke 8Ptarlr?§tq1yl

sul foxi de i nfid@ RIeRMREe ofI1artand by condensation with 6-fluoro-3-(4-
10 piperidinyl) -benzo [d] 1soxazole of formula Iv (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—fluorobenzo[dj isoxazol-3-
15 yl) -piperidin-1-yl] -ethyl}-2-methyl-6,7,8, 9-tetrahydro-4H-

pyrido-[1,2-alpyrimidin-4-one (I) by means of the action of

a reducing agent.

Alternatively, the formation of the final product, 3-{2-[4-
20 (6-fluorobenzo[d] isoxazol-3-yl) -piperidin-1-yl] -ethyl}-2-
methyl-6,7,8,9-tetrahydro-4H-pyrido- [1,2-a] pyrimidin-4-one
(I), may occur directly and advantageously from (2-methyl-
4-o0x0-6,7,8,9-tetrahydro-4H-pyrido[1l,2-a]lpyrimidin-3-yl) -
acetaldehyde (II) and 6-fluoro-3-(4-piperidinyl) -benzo[d]
25 isoxazole (IV) under reductive amination conditions in a

single-stage synthesis process.

The process described in the present invention combines in
a unique way elegance in synthesis and compliance with the
30 requirements for cost, safety and ecology in the production
of the active substance risperidbne (I). The chemical

procedure is easily reproducible on a large scale through



15 el ectrophilic agent, such as dicyclohexylcarbodiimde, acetic anhydride,
trifluoroacetic anhydride, sul phur trioxide, or preferably oxalyl chloride
are preferred. The reaction is carried out in an inert solvent, preferably
met hyl engocddlgiszeie, and in the presence of a base, 20 prefmrapPos21s57 '
triethylamne, at a tenperature rangigg from -78C to roomtenperature. The
condensati on reacti on between (2-nethyl-4-o0x0-6,7, 8, 9-

tetrahydro-4H pyrido[ 1, 2-a] pyri m di n-3-yl)-acetal dehyde 25 (I11) and

6-f 1 uor o- 3- (4-pi peridinyl)-1, 2-benzi soxazole (I1V) or any of its salts, to
provi de i nt Jimplieaatandnaigineyield synthester seepsn whidmealdad o eanthigh-
preferably toluene, at a tenperature ranging from20C to 150C, preferably
at ref It»(QQﬁﬁkQXHERQﬁl'mﬂéggé%Etion may be catal ysed by addi ng 30 acids or
bases. The reaction nay be favoured by chemi cal equilibrium displacenent

t hrough an uptake systemof the water released in the reaction, for exanple
the use of THY ectpobusdevest dormuler IPSiaerBnIfI MPraafeer abky piheviciiel yWO
03/ 074522 PCT/ EP03/02157. 9 may be di splaced fromthe reaction nedi um by
azeotropi c desanihed iy fowEn iRAKEtPHNtBLS| ANVEREAPR-e enanine |11 to
provide the 5 final conpound | may be carried out using different

hydri des, such as sodi um hydri de, potassium hydride, nagnesium hydride,

cal ci um hydri de, sodi um borohydride, sodium cyanoborohydride, sodium

tri sacet oxybor ohydri de Iithiun1q¥dride | ithium and allum ni um hydri de,
sodi um and PETAILED DESCRIPTION OF THE INVENTION

10 For the oxidation of 3-(2-hydroxyethyl)-2-methyl-6,7,8,9-
tetrahydro-4H-pyrido[l,2-alpyrimidin-4-one  (X) to provide
2-methyl-4-oxo0-6,7,8,9-tetrahydro-4H-pyrido[1,2-a]
pyrimidin-3-yl) -acetaldehyde (II), procedures based on the
use of dimethyl sulfoxide in the presence of an

15 electrophilic agent, such as dicyclohexylcérbodiimide,
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,

20 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[1l,2-alpyrimidin-3-yl) -acetaldehyde

25 (II) and 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole (IV)
or any of its 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

30 acids or bases. The reaction may be favoured by chemical
equilibrium displacement through an uptake system of the
water released in the reaction, for example the use of

molecular sieves, or other desiccants. Preferably the water



10 al um ni um hydride, alum nium hydride, sodium and bis(2-
nmet hoxyet hoxy) al | um ni um hydri de, allum niumnono (Cl..4 al coxy)al um nium
hydride, |ithiumdi (Cl.4al coxy)al um nium hydride, sodium and

di et hyl a{ylgg8ig¥issapn hydride or the m xtures thereof, opti onglEpdsnise
presence of a salt, 15 base or inorgagic acid. The reduction may al so be

carried out using a borane or diborane, optionally in the presence of an
am ne. Preferably, sodium cyanoborohydride or sodium borohydride are used
in the presence of acetic acid. The reaction may be perfornmed in different
poorly pol armap del vébsplasedh fasoh ethehyrdeatuion (MEdijuymeblyylazéberoptiert -
butyl met hyl ether, m xtures of toluene and THF, and the |I|ike, or polar

sol vents, sutkSBslERRAABF, nethanol, isopropanol, butanol, or other

hi gh-boi Il i ng poi nt al cohols, such as water, m xtures of ethanol and water,
and the |ike, 25 ethanol being the nost convenient. The reaction tenperature
may range frrie - 286uke i30C, o pr dheieaitiediait abenam2h€. IME tol pawwnidéxahel es
are intended to jllustrate the present invention but not to restrict the
scop® theretfiinab \geoRPERds523 PERYEPOS 0SATriefh mufpiusing different

(2-met hyl - 4- = 8, 9; ra I oz ri : . :

[1, 2-a] pyrimdi nfc\g?ﬂ ) - gg:lg%lal %é%yd%##% SH%%Izladgt’i r Pé) it uu“} e %Ydﬁ.lgerh
(25.22 mol esggrés Dyl Yhydehdeyf i dealdiu® rhydiide)hydsedsumetbyrehgdehderi de
at low tenperature (-70C to -50C), and under inert atnosphere, 4.1 nlL

(57. 78 ol E9dBIM di F¥RMAPCRANYSITifle ner 80ddlB|. trisacetoxyborohydride,
lithium hydride, lithium and alluminium hydride, sodium and

10 aluminium hydride, aluminium hydride, sodium and bis(2-
methoxyethoxy)alluminium hydride, alluminium mono (Cy-4
alcoxy)aluminium hydride, 1lithium di(C;-4alcoxy)aluminium
hydride, sodium and diethylalluminium hydride or the
mixtures thereof, optionally in the presence of a salt,

15 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 mwmay be performed in different poorly polar

20 solvents, such as tetrahydrofuran (THF), ethyl ether, tert-
butylmethylether, mixtures of toluene and THF, and the
like, or polar solvents, 8uch as ethanol, methanol,
isopropanol, butanol, or other high-boiling point alcohols,
such as water, mixtures of ethanol and water, and the like,

25 ethanol being the most convenient. The reaction temperature

may range from -20°C to 80°C, preferably at about 25°C.

The folljowing Examples are intended to illustrate the

present invention but not to restrict the scope thereto.
30



Then, a solution of 5 g (24.02 mmoles) of 3-(2 10

hydr oxyet hyl ) - 2-nmet hyl -6, 7, 8, 9-t et rahydr o- 4H pyri do[ 1, 2- a] pyri m di n-4-one

(X) in 30 nmL of nethylene chloride was added. After 30 m nutes, 14.6 nL

(104. 75 wow@sds2of triethylam ne were added and t he m xt woa/ERs/oee7ed for

45 mnutes at roomtenperature. 75 nmb of water were poured and 15 the

organi ¢ phase was decanted. The aqueous phase was renoved w th nethyl ene

chloride. Al the organic phases were dried over anhydrous sodi um sul phat e,

filtered and the solvent was evaporated to give 4.90 g (99% of

(2-nethyl -4- oxo-6,7,8,9-tetrahydro-4H-pyrido[1,2-a] pyrimdin-3-yl) 20

acet al dehyde (I11), as an oiI reS| dui f‘The co ound thus _obtained was, pure
n

enough as t Exampled iy the °¥eaéu of - SrEFtwRhY dxp 1 pyrido
f , | dehyd 2
gugle, Itcat I:O g{w%!‘%% # %P %?931‘%.5”?1%, J‘%ﬁ’ CI-éCHJ-lOa 2 90 te J:g. 8

Hz, 2H, CH2CH2C(N) =N, 2.22 s, 3H, CH3 2.00-1.85 m 4H, CHZCHZCHZCHZ

13CNVR (CDCL3), S (ppn):. 198. 59 CHO_ 162,65 NOO, 160.69 N- 30 C=N; 157.49
N-CSC 113, 39 @cshirrsdminyune of 37223%@42(252%200““01'1@@)6 ofp @i ybp:

I%éT ? (I%P(CJJ;? 02%‘}%%11%?4&%%}78613& g&,? Z-TﬁWubpgﬁth F&] [ soxaz {iél %Z:I4512&”
pi peridin- legmpetatiiye 2{reohyl -tfo 7-8090) etardy andepyrifert atmosphere,
[1’2-a]pyriTf?er-%E%f;gl%mgles) of dimethyl sulfoxide were added.
Then, a solution of 5 g (24.02 mmoles) of 3-(2-
10 hydroxyethyl)-2-methyl-6,7,8,9-tetrahydro-4H-pyrido(1,2-
alpyrimidin-4-one (X) in 30 mL of methylene chloride was
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
15 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 4.90 g (99%) of (2-methyl-4-
oxo-6,7,8,9-tetrahydro-4H-pyrido([l,2-a]lpyrimidin-3-yl) -
20 acetaldehyde (II) as an oily residue. The compound thus
obtained was pure enough as to be used in the subsequent

reaction step with no prior purification.

IHNMR (CDCl;3), & (ppm): 9.71 t, J=1.2 Hz, 1H, aldehyde;

25 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,CHC(N)=N; 2.22 s, 3H, CHj;
2.00-1.85 m, 4H, CHCH,CH,CH,.

CNMR (CDC1;), & (ppm): 198.59 CHO; 162.65 NCO; 160.69 N-
30 C=N; 157.49 N-C=C; 113.25 C=C-N; 43.22, 41.31, 31.72 3xXCHy;

22.06, 19.36 CHpCH,CH,CH;; 21.80 CHj.

Re (Si0Oz/ethyl acetate : methanol, 9 : 1) = 0.2



A mxture of 2.96 g (14.33 mvol es) of (2-nethyl-4-oxo-

, 7,8,9-tetrahydro-4H pyrido[ 1, 2-a] pyri mdin-3-yl)- acetal dehyde (Il1), 3.16
(14. 33 nmol es) of 6-fluoro-3-(4- piperidinyl)-1,2-benzisoxazole (IV) and
0 nmL of WieF4#210 was transferred to a Dean Stark appar aPCGHEPOMRIPI xt ur e
was brought to boiling point, refluxdd for 3 hours, and the solvent was
evapor at ed under reduced pressure to give 5.70 g (97.3 % of
3-{2-(4-(6-fluorobenzo[d]isoxazol -3-yl) -

pi peridin-1-yl]-vinyl)-2-nethyl-6,7,8,9-tetrahydro-pyrido 15
[1,2-a]pyrimdin-4-one (Il11) as a deep orange solid. The conpound thus

obt ai _ned \A/as_’;igéiéggnoughzas to lge |(r3 %P or F&‘f1§8§§£59n3 %gp Wi th

no prior pur opt i onal y crysta roman organi ¢ sof vent
preferably gipenodin20-yH NYRnyCPCR3netBylpBN7:, 87, B ek rdtdr bizpytitio= CHN
7.67 dd, J1=8.8 Hz, J2=4.8 Hz, 1H, CH arommtic; 7.25 dd, J1=8.4 Hz, J2=2,0
Hz, 1H CH akbrt3kPyrimydim-4poneH (A2t ic; 5.16 d, J=14 Hz, 1H, CH=CHN:
3.97ct, J=6.4 Hz, 2H CH2 25 NCO; 3.65 d, J=12.8 Hz, 2H 3.23 m iH 2.95
m 2; 2.88 t, J=6.6 Hz, 2H, CH2C=N(N) ; 2.34 s, 3H CH3; 2.11 m 4H 1.97
m 2H, 1.88 M miktuk3C dDFR 2 CDE1LSY, (24(.BRM mmdbesI2-362. 83, met hyC-&#=349-Hz,
C 30 aromatic; 163.92-163.79, d JC F=13 Hz, C aromatic; 162.83 C aromatlc
160. 98 C ar ol i %9 1ot vahydspoAtr PYridodled-el pyrdmidina-128159 CH enani ne:

ey e e Tle, e e P sFie 95 MRoReIOBE | fictidrdta It

piperidinyl) -1,2-benzisoxazole (IV) and 50 mL of toluene

6
g
5

10 was transferred to a Dean Stark apparatus. The mixture was
brought to boiling point, refluxed for 3 hours, and the
solvent was evaporated under reduced pressure to give 5.70
g (97.3 %) of 3-{2-[4-(6-fluorobenzo[d]isoxazol-3-yl)-
piperidin-1-yl]-vinyl}-2-methyl-6,7,8,9-tetrahydro-pyrido

15 [1,2-a]lpyrimidin-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.
20
'H-NMR (CDCl;), & (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, 1lH, CH=CHN; 3.97 t, J=6.4 Hz, 2H, CH,-
25 NCO ; 3.65 d, J=12.8 Hz, 2H; 3.23 m, 1H; 2.95 m, 2H; 2.88
t, J=6.6 Hz, 2H, C_I-_13C=N(N) ; 2.34 s, 3H, CHy; 2.11 m, 4H;
1.97 m, 2H; 1.88 m, 2H.
13c-NMR (CDCl,), & (ppm): 165.32-162.83, d, Jc.p=249 Hz, C
30 aromatic; 163.92-163.79, d Jc.r=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 Jc.r=11 Hz, CH
aromatic; 118.42 C aromatic; 117.13-117.1 d Jc.p=2 Hz, C



12 aromatic; 112.53-112.28 d, Jc_F=25 Hz, CH aronmatic; 97.58- 97.31 d, _
Jc_F=27 Hz, CH aromatic; 91.87 CH enam ne; 48.16 CH2; 42.55 CH2; 34.43 CH
31.29 CH2; 29.69 CH2; 22.19 CHz; 22.07 CH3; 19.38 CH2; 5 Rf (Si02/ethyl
acetate womstoiss2el , 9 : 1) = 0.21 R (Si02/chloroform nmPOTAERIZ/02E671) =
0.50 10 Exanple 3: 3-{2-14-(6-fl uorobd@nzo[ d]i soxazol -3-yl)-

pi peridin-1-yl]-ethyl)-2-nethyl-6,7,8,9-tetrahydro-4H

pyrido[1l, 2-a]pyrimdin-4-one (I) To a suspension of 1.39 g (3,42 mmol es) of
3-{2-[4-(6- 15 fluorobenzo[d]isoxazol -3-yl)-piperidin-1-yl]-vinyl}-2-

met hyl - 6, 7, @xdriattighydup- pgridal. 282-a] py¢-kaR8i Hz4- A afbhhiicn 2227 n$8 of
absolute ethanol and 1 nL of glacial acetic, acid under_stirring at room
tenper at ure %ndl nda Jertdctige SENAHEIELCD. 23484 (CH ognamdRgs) 498 -38di um
20 cyanobor dri i ] | o PORLI d forgelc-go Afger. d. Byhour
t he sol vent %tvi\'yﬁé é\i‘f;'péoérqa g% a%g'%%eggguggf'%go ﬁ%t % fg?nelérélz\h/asi%llsgslo \I;Iéﬂ in
250 niL of etdpyloma gt a9.3BheHy;gani ¢ phase was successively washed with 50
m. of 1M aqueous sodi um bi carbonate solution, 50 nL of water and 50 25 nL
of Saturated sodium chloride solution and dried over anhydrous magnesi um

sul phate. The r I o] L was Ll tered and -t\he solyent was

evapor at ed '?% ;}?SZFbay?Eﬁ“ﬁggg%ltgger ésfn(?l}z}ajla%go i dé('Sgo}(), m%ﬁ was diluted in
nmet hyl ene @l ¢etide/anlopofotmetelthat@lym :ahr eivad. .y aphy (silica 30 gel).
Elution of the colum was with nethyl ene chloride,

10 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-
15 fluorobenzo [d] isoxazol-3-yl) -piperidin-1-yl]-vinyl}-2-
methyl-6,7,8,9-tetrahydro-pyrido[1l,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 mmoles) of sodium
20 cyanoborohydride in small portions 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
25 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
30 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-



- nmethanol and triethylam ne (95:5:1). The pure fractions were collected and
t he sol vent was evaporated under reduced pressure to give 0.83 g (70.9% of
3-{2-[4-(6-fluoro WD 03/074522 PCT/ EP0O3/ 02157 13

benzo[ d] MW®e743223- y| ) - pi peri di n-1-yl ] -et hyl }-2- net hyl - PCT/EP03/02157
6,7,8,9-tetrahydro-4H pyrido-[1,2-a]p¥rimdin-4-one (1) Optionally, the
reaction crude product was purified by crystallization froma suitable
organi ¢ solvent, preferably 5 ethanol or 4- rret hyI 2 pent anone. 1H NWMR
(CbC13), 5(ppn) 7.71 dd, J1=8.8 Hz, J2=5. romatic; _7.23 dd,
J1=8.6 Hz, Joenzoldlisexazel- 3awéﬁaﬂl@er?desi‘&crdfllne@lel ﬁlzz -methyls |y,

72 2, e P B R B i e iy 36 TR

2.55 m 2H pioraBlys, it GHRCART mrudd Ghidduct 0was éH;rlbi@ItQ by 96
m 2H, CHZ; 1.89 m_2H CHZ. 15 13C NMR ( CDC13) S(pr’? 165. 26- 166, 77, d,
Jc F=249 Hz cxystabhmzaciongfrog sssuitabde %gmwrﬁo SRt orRYEEerabiyse:

161. 99 C ar @Hrﬁal 1?;_3 &%QT%gﬁ%gn%t g(ént ?En@ C aronmatic; 12_2 67-122.55 d,

Jc F=11 Hz, ar ona romati c 117.28 C aronnatic;
112.35-112. 10 d, Jc_F=25 Hz, CH aromatic; 20 97.48-97.21 d, Jc_F=27 Hz, CH
aronatic; 56.68 CH2; 53.35 CH2; 42.66 CH2; 34.59 CH 31.41 CH2: 30.53 CH2;
23. 74 CH2; 131 NOIR adnCcri. 24 CHpmil 9. 207THED , WU1.168/.874822 PEH BPOB2D2187 14
Al
CLAI VG 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
10 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, CH;; 2.77 m,
2H, CH; 2.55 m, 2H, CH;; 2.31 s, 3H, CH;; 2.27 m, 2H, CH,;;

2.09 m, 4H, 2xCH;; 1.96 m, 2H, CH;; 1.89 m, 2H, CH,.

15 Bc-NMR  (CDC13), & (ppm):165.26-166,77, d, Jcp=249 Hz, C
aromatic; 163.88-163.75, 4, Jc-p=14 Hz, C aromatic; 162.56;
161.09 C aromatic; 158.39 C aromatic; 155.87 C aromatic;
122.67-122.55 d, Jc.r=11 Hz, CH aromatic; 119.27 C aromatic;
117.28 C aromatic; 112.35-112.10 d, Jc-p=25 Hz, CH aromatic;

20 97.48-97.21 d, Jc-r=27 Hz, CH aromatic; 56.68 CH;; 53.35

l CH,; 42.66 CH,; 34.59 CH; 31.41 CH,; 30.53 CH,; 23.74 CH,;
21.95 CH,; 21.24 CH;; 19.20 CH,.



1. A process for the preparation of 3-{2-[4-(6-fluoro-

benzo(d]isoxazol -3-yl)-piperidin-I-yl]-ethyl}-2-nmethyl- 5
6,7,8,9-tetrahydro-4H pyrido-[1,2-a]pyrimdin-4-one of formulal: NO OF
a"NKH N gyowhofas2conpri ses condensati on of (2-methyl - 4- oxopCi/@Po3/02157 '
6,7,8,9-tetrahydro-4H pyri do[ 1, 2- a] pyf4 m di n-3-yl ) acetal dehyde of formula
[1: OHO H3 Il wth 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole of 15
formula IV: -O HNMNM F 1Iv or any of its salts to provide the internediate
enanmne 3-{2-[4-(6-f |uorobenzo[d]isoxazol-3-yl)-piperidin-I WO 03/074522
PCT/ EPO3/ 021&tiaTiE y! | -vinyl}-2-methyl-6,7,8,9-tetrahydro-pyrido(1, 2-a]

pyri m di n-4-one of formula I1l: NO

1. A process for the preparation of 3-{2-[4-(6-fluoro-
benzo[d] isoxazol-3-yl) -piperidin-1-yl] -ethyl}-2-methyl-

5 6,7,8,9-tetrahydro-4H-pyrido- [1,2-a]lpyrimidin-4-one of
formula I:
N-O
I
o)
N F
N
|
N~ 'CH;
I

which comprises condensation of (2-methyl-4-oxo-
10 6,7,8,9-tetrahydro-4H-pyrido([1l,2-alpyrimidin-3-yl) -
acetaldehyde of formula II:

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

15 formula IV:

HN

or any of its salts to provide the intermediate enamine

3-{2-[4- (6-fluorobenzo[d)isoxazol-3-yl) -piperidin-1-



I ONF NCOCH3 IIl 5 followed by reduction of sane in the presence of a
hydri de, optionally in the presence of a salt, acid or inorganic base, and
in the presence of a suitable inert solvent, the reactions being perfornmed

by eithewO dB@Ms®2i ng i ntermediate 111 or not in a single-sPEHEPIN@ISH Nt hesi s
process. 2. A process according to cl® m1, wherein the reduction of the
reacting iternediate enamne of forrmula Ill is carried out wwth a hydride

or borane in a suitable 15 solvent. 3. A process according to claim 2,
wherein the hydride is sodlun1c¥anoborohydr|de or sodi um bor ohydri de,

optional |y accoripahietnpy}ateneehydr-§,728.2- Q@ﬁﬁQRX§§P?RX%#@Pﬁé 202kl ai m 2,
wherein the SUIA%? ﬁny§l%vgng és @r%gghggayl%&hanol 5. The enam ne of

formula I'11, ef nearate in t Fée=synt hesi s of the conpound of
formula I. WO 03/074522 PCT/ EPO3/ 02157 16 6. Th .aodehyde of fornula I

key internediate for the synthesis of the conpo pd f formulal. 7. A
process for the preparation of th%)conpoun
CX
IIT

5 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

10 synthesis process.

2. 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

15 solvent.

3. A process according to claim 2, wherein the hydride is
sodium cyanoborohydride or sodium borohydride,
optionally accompanied by acetic acid.

20
. 4. A process according to claim 2, wherein the suitable

solvent is preferably ethanol.

5. The enamine of formula III, reacting intermediate in

25 the synthesis of the compound of formula I.



5 formula |1, which conprises oxidation of 3-(2-
hydr oxyet hyl ) - 2-nmet hyl -6, 7, 8, 9-t et rahydro-4H pyrido [1,2-a]pyrimdin-4-one
of formula XX O c¢JJxH3 X 10 8. A process according to claim?7, wherein the

oxi dat i oo ‘?3?"&‘%%” ed out preferably by procedures based ipc¥/Bfo3gise of
di met hyl sultoxide in the presence ofygan el ectrophilic agent, such as

oxal yl chloride, dicyclohexylcarbodiimde, acetic anhydride, 15
trifluoroacetic anhydride or sul phur trioxide. 9. A process according to
claim8, wherein the reaction is perfornmed by enpl oying preferably oxalyl

chloride as ¢ el eabr oPlUehFdaIVH AeeRTRANI 1B, biel! | BitWHREATLL&SifRE EHe
nmet hyl ene chl oride as reacting solvent. =

synthesis of the compound of formula I.

7. A process for the preparation of the compound of
5 formula II, which comprises oxidation of 3-(2-
hydroxyethyl) -2-methyl-6,7,8, 9-tetrahydro-4H-pyrido

(1,2-alpyrimidin-4-one of formula X:

10 8. A process according to claim 7, wherein the oxidation
is carried out preferably by procedures based in the

use of dimethyl sulfoxide in the presence of an

electrophilic agent, such as oxalyl chloride,
dicyclohexylcarbodiimide, acetic anhydride,
15 trifluoroacetic anhydride or sulphur trioxide.

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

20 methylene chloride as reacting solvent.





