WD 03/ 080606 PCT/I1B03/01058 1 PROCESS FOR PREPARI NG A PHARMACEUTI CALLY
ACTI VE COVPOUND (GRANI SETRON) 5 Field of the invention This invention

rel at es twoa3nswopr ocess for preparing a pharnaceuti cal |l yCaaBovaossonpound.
In particular, it 10 relates to a new process for preparing granisetron
and optionally obtaining a pharmaceutically acceptable salt thereof.
Background of the invention 15 The conpound

endo- | - met hyl - N- (9- net hyl - 9- azabi cycl ¢[ 3. 3. 1]

non- 3-yl ) - 1H i ndazol e- 3- car boxam de, whi ch has been assigned the I NN
granisetron: HNCH3 ONKkKl~ 7 CH3 20 is disclosed in patent EP 200444.
It acts_as_.antagoni D~ - tr.l bS8 Nl | as an
anti - eﬁ%??%g %gﬂl %k%%ﬁ%&? Paipsc}f»é%ggy%\%ﬁtmﬁs%ﬁgge by rgggétﬁ fé(;ﬁﬁ%gg) of

1- met hyl i ndazol e- 3-carboxylic acid chloride with endo-

3-am no- 9- net hyl - 9- azabi cycl e-[ 3. 3. 1] -nonane. O her processes for

pr epar i ngiglahiofetthen investlisner di sclosed. In patent ES 2129349 it is
obt ai ned by reaction 30 of 1-methylindazol e-3-carboxylic acid with a

compound of | .
This invention relates to a new process for preparing a

pharmaceutically active compound. In particular, it

10 relates to a new process for preparing granisetron and
optionally obtaining a pharmaceutically acceptable salt
thereof.

Background of the invention

15
The compound endo-l-methyl-N-(9-methyl-9-azabicycle[3.3.1]
non-3-yl)-1H-indazole-3-carboxamide, which has been
assigned the INN granisetron:

20

is disclosed in patent EP 200444. It acts as antagonist of
5-HT (5-hydroxytriptamine) and is wuseful as an anti-
emetic. Said patent discloses how it is made by reaction
25 of l-methylindazole-3-carboxylic acid chloride with endo-
3-amino-9-methyl-9-~azabicycle-[3.3.1]-nonane.

Other ©processes for preparing dgranisetron were later
disclosed. In patent ES 2129349 it is obtained by reaction

30 of l-methylindazole-3-carboxylic acid with a compound of
structure (1):
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i ncreased under the sanme conditions, quantitatively denethylated
granisetron is provided. 5 The reaction tine therefore has a considerable
i nfl uencewOmn/osdses yi el d val ues in the second step of the pCoaBex10s& hat is,
in the cyclisation step, since the granisetron provided by this process
contains as an inpurity 10 significant amounts of denethyl ated granisetron
which will have to be renethylated in an additional step. Myreover, it
shoul d not be forgotten that the nmethylating agent used in the nethylation
is methyl iodide, a 15 carcinogenic™and highly volatile conpound (b.p. =
41' - 43-)thou# efisy e ExaMHeugh s&h@ TRe&tA&N onal appkiPéati on #Pscl oses a
process §0dnePadd NY i6f amkgabien By wWReAetihyd atdn il oweRebyi s
cyclisat]on, |%ﬂ$houlg_be stressed that the yield fromthe | ast step may be
very | ontBGTRaSR chUBS8E a tHi r dSebep it to BeAREFFFRHVELY, that
i's, a fuderhyedind ajtan siedn presenisidde. di sadvant ages nentioned in
the precedi ng paragraph, in order to yield 25 the granisetron free from
denet hyl at ed grani setron. Description of the invention The present
i nvent i diher oeadeson newmeprovessidoe brepar i eons Bleralake séhfonenoe a
phar maceyt | egbl Yy aceepbablessaki hberolndnhi cly, CORprigesp glocycl i sation
of a conpound of fornmula (I): WO 03/080606 PCT/1B03/01058 "4 0 OH N-CH3
that is, in the cyclisation step, since the granisetron

provided by this process contains as an impurity
10 significant amounts of demethylated granisetron which will

have to be remethylated in an additional step.

Moreover, it should not be forgotten that the methylating

agent used in the methylation is methyl iodide, a

15 carcinogenic and highly wvolatile compound (b.p. = 41°-
43°C) .
Therefore, although said internaticnal application

discloses a process for ©preparing granisetron by
20 methylation followed by cyclisation, it should be stressed

that the vyield from the last step may be very low, in

which case a third step would have to be carried out, that

is, a further methylation which presents the disadvantages

mentioned in the preceding paragraph, in order to yield
25 the granisetron free from demethylated granisetron.

Description of the inwvention
The present invention provides a new process for preparing
30 granisetron, or a pharmaceutically acceptable salt

thereof, which comprises:

a) cyclisation of a compound of formula (I):



NHH N NZ--- in an inert solvent and at a tenperature between 0-1000C,
5in the presence of a strong acid, in order to yield the conpound of
formul a (WD)03/086D6 CH3 O NH rC. NN H 10 b) nethyl at iPem/1B63/(1b%8
conpound of forrmula (I1) with an al kylating agent, in the presence of a
base, in an inert solvent and at a tenperature between OOC-1600C, and
optionally obtaining a pharmaceutically acceptable salt thereof. 15 The
process of this invention achieves agranisetron of high purity,
preventing inpurities by denethylation, by carrying out the nethylation
after rather than before cyclisation and at the same tine providing a

hi gher yield. 20 It should be nofed® yor enver3 that the conpounds used in

the nethylation do not have the d t &ges of those wused in the prior
art. WD 03/080606 PCT/1B03/0 S Hhe I\ sation reaction is preferably
carried out in a N’H N
t
(I)

in an inert solvent and at a temperature between 0-100°C,
5 in the presence of a strong acid, in order to yield the
compound of formula (II):

(IT)

10 b) methylation of the compound of formula (II), with an
alkylating agent, in the presence of a base, in an inert
solvent and at a temperature between 0°C-160°C, and
optionally obtaining a pharmaceutically acceptable salt
thereof.

15
The process of this invention achieves a granisetron of
high purity, preventing impurities by demethylation, by
carrying out the methylation after rather than Dbefore
cyclisation and at the same time providing a higher yield.

20 It should be noted, moreover, that the compounds used in
the methylation do not have the disadvantages of those
used in the prior art.



protic solvent or m xture of protic solvents, such as an al cohol,
preferably nethanol, or hydroal coholic mxtures, preferably in the
presence wb ohpsicochl oric acid and at a 5 tenperature bet ween/1e@miassd 400C
preferably at room tenperature. In the nethylation reaction the al kyl ating
agent preferably used is dinmethyl sul phate or dinethyl 10 carbonate.

D met hyl carbonate is considered to be an ecol ogi cal reagent, since its
products of deconposition are nethanol and carbon dioxide, while a snaller
nunber of reaction inpurities are obtained with it. 15 Wen the al kylating
agent i sThR mevRy i sgtilpRateeadthieon sdisy paefprebévabtartised pstnetrhyhene

chl ori desrdiol egs Pént t 8Er ahydnafdran (F6F) candigenkase Sp4| um oL, pot assi um
hydr oxi %é%? concentﬁgted aqueous solution or in salid form The reaction
is prefét l%P%@rP?% Bt LY n"ehE226 L pr SdentE g2 L PHALES t PARERERS cat al yst ,

such as mueterataily immbai whesanics, §OrhedaspheoFBACaclenrihes @l kyl ati ng

agent | I carhbqnat e e preferahl.e sol vent ed is a polar
gstegrll‘év%] U beotwefgi ditlﬁeth or mcde? fraﬁiy at %r8on

aprotic s suchas
N- met hylteeggratolicdonone (NMP) and as base an al kal i ne carbonat e,
preferably potassium carbonate. The internediate of fornmula (1) can be
obt ai ned by 30 reaction of 1-(benzylidene-am no)-|Hindole-2,3-dione
(111) with edds- o-Rethylediaia- bieder b3, 3.4enonadkyllafing (2¥¥NEWD
03/ 080606 dXefd303/ 01@28 6is dimethyl sulphate or dimethyl

10 carbonate. Dimethyl carbonate is considered to Dbe an
ecological reagent, since its products of decomposition
are methanol and carbon dioxide, while a smaller number of

reaction impurities are obtained with it.

15 When the alkylating agent is dimethyl sulphate, the
solvent preferably used is methylene chloride, toluene or
tetrahydrofuran (THF) and as base sodium or potassium
hydroxide in concentrated aqueous solution or in solid
form. The reaction 1is preferably carried out in the

20 presence of a phase-transfer catalyst, such as quaternary
ammonium salts, for example TBAC.

When the alkylating agent is dimethyl carbonate, the
preferable solvent used is a polar aprotic solvent such as

25 dimethylformamide (DMF) or N-methyl-2-pyrrolidonone (NMP)
and as base an alkaline carbonate, preferably potassium
carbonate.

The intermediate of formula (I) can be obtained by

30 reaction of 1-(benzylidene-amino)-1H-indole-2, 3-dione
(ITI) with endo-9-methyl-9-aza-bicyclo[3.3.1]non-3-ylamine
(IV):



NCH3 NI NHZ2N (IV) EXAMPLES OF SYNTHESI S By way of non-restrictive
expl anation of the invention, the follow ng exanples are provided. 10
Exanpl e IwoHn@srele [ 2- (N - Benzyl i dene- hydr azi no) - phenyl ] - NPCT/IB03/01058
(9-net hyl - 9-aza- bi cycl o[ 3. 3. 1] non- 3-yl ) - 2- oxo- acet am de 29.22 grans (O.
117 rol) of 1-(benzylidene-am no)-1H 15 indol e-2, 3-di one and 18 grans
(0.117 nol) of endo-9- nethyl-9-aza-bicyclo[3.3.Ilnon-3-ylamne in 250 m
of tetrahydrofuran were dissolved in a 500 mM round bottom flask and
refluxed for 5 hours in an inert atnosphere. The solvent was then
evaporated at reduced pressure and the 20 oil obtained used for the next
step. Exanple 2: Endo-N- (9-nethyl-9-aza-bicyclo[3.3.11non-3-yl)-

| H 1 ndazol e- 3- ca pode 25 All the oil obtained in Exanple | was

di ssolved in 5 of nmethanol and 118 m of 2 N hyglgochloric acid (0.234
nol) were then™a “Xphe mixture was stirred for Wmo hours at 200C- 250C.
Most of the methanqg| was evaporated WO 03/ 0806 | BO3/01058 7 off at
reduced pressure. 2 m of ethyl acetate we? & and the product
extracted with 250 mi~of 1 N hydrochloric acid. The Conbi ned aqueous

phases were washed /’}
x

(IIT) (IV)

EXAMPLES OF SYNTHESIS

By way of non-restrictive explanation of the invention,
the following examples are provided.

10
Example 1: Endo-2-[2-(N'-Benzylidene-hydrazino)-phenyl]-N-

(S-methyl-9-aza-bicyclo[3.3.1]non-3-yl) -Z2-oxo~acetamide

29.22 grams (0.117 mol) of 1-(benzylidene-amino)-1H-
15 indole-2,3-dione and 18 grams (0.117 mol) of endo-9-

methyl-9-aza-bicyclo[3.3.1]non-3-ylamine in 250 ml of

tetrahydrofuran were dissolved in a 500 ml round bottom

flask and refluxed for 5 hours in an inert atmosphere. The

solvent was then evaporated at reduced pressure and the
20 0il obtained used for the next step.

Example 2: Endo-N-(9-methyl-9-aza-bicyclo[3.3.1llnon-3-yl)-

1H-Indazole-3-carboxamide

25 All the o0il obtained in Example 1 was dissolved in 500 ml
of methanol and 118 ml of 2 N hydrochloric acid (0.234
mol) were then added. The mnixture was stirred for two
hours at 20°C-25°C. Most of the methanol was evaporated



with 150 mM of ethyl acetate. The aqueous phase was 5 adjusted to pH 10-11
by addition of sodium hydroxide at 10% The solid formed was filtered and
dried undwp 03@gnsén to yield 28.63 grans (82% of the ti PCa/1podosst .
Exanpl e 3 : endo-I|-nmethyl-N(9-nethyl-9-azabicycle[3.3.1]- 10
non- 3-yl ) -1 Hindazol e- 3- car boxam de hydrochl ori de a)
endo-| - met hyl - N- (9- net hyl - 9- azabi cycl e[ 3. 3. 1] non- 3-yl ) -
| H i ndazol e- 3-carboxam de 2 9 (6.70 1) of endo-N-(9-nethyl-9-aza- 15
bi cycl o[ 3. 3.1l non-3-yl)-1Hindazol e-3-carboxam de, 38 ml_of nethylene
chl ori d®ffl. a3 wedesédonsesdwreo. 520nlof Otnatd ¥and are 24 of WHEAC wer e
p:c acgd ia@ﬁ‘éle5@|n@h Fcﬁég_dprbﬁﬁtgm éigﬁéﬁcté?somthn Fr;zs@r %16803:1 {7.140 m"rglj ) ;
o] i met at e di ssql.ved | of methyl.ene chl oride 20 s adde
i op. by ST e Ho- WS i PHR A S T T PRRS s e o
| eavi ng Wicchr edd0 f aul 306Lm amtitel, scafisgok. wadSicradgubpusTLehése dizappear ance
of the.injtj roduct., 1d -t h - nd. t he
phasegség%é%aégg.ggh%% &gggﬁicgghgggh&géﬂ$as e§@§FFﬁm§§“§$Q§$k§a?%r. The
or gani ¢ ifitas dhtass@viapoF@iesy 1w r Yhesesred 3@ ¢ried reRfefievafuyni7 g of
77. 7% purd tys d iy g sefrans beses) 30k Mue til2le b ed R (crn-1): 3420,
2920, 2860, 1670, 1530, 1495, 1285, 1210, 1130, 770, 470. 35 WD 03/080606
PCT/ 1 BO3/ 01058 8

Example 3 : endo-l-methyl-N-(9-methyl-9-azabicycle[3.3.1]-

10 non-3~yl) -1H-indazole-3-~carboxamide hydrochloride

a) endo-l-methyl-N-(9-methyl-9-azabicycle[3.3.1]non-3-yl)-
1B-indazole-3-carboxamide
2 g (6.70 mmol) of endo-N-~ (9-methyl-9-aza-
15 bicyclo[3.3.1]lnon-3-yl)-1H~indazole-3-carboxamide, 38 ml
of methylene chloride, 1.43 ml of soda 50%, 0.51 ml of
water and 0.1 g of TBAC were placed in a 250 ml round
bottom flask. A solution of 0.68 ml (7.10 mmol) of
dimethyl sulphate dissolved in 8 ml of methylene chloride

20 was added drop by drop for one hour, with the temperature
kept at 18-22°C.

After leaving to react for 30 minutes, a check was made by
TLC for disappearance of the initial product, and then 20

25 ml of water was added and the phases separated. The
organic phase was washed with 20 ml of water.

The organic phase was evaporated to dryness to vield a
residue of 2.17 g of 77.7% purity in granisetron base.

30
M.p.: 121-122 °C

IR (cm™): 3420, 2920, 2860, 1670, 1530, 1495, 1285, 1210,
1130, 770, 470.
35



"H NMR (CDC13) (5, ppm: 1,05 (m 2H); 1,37 (dt, 2H); 1,52 (m 1H); 1,96
(sc, 3H; 2,51 (s, 3H; 2,53 (m 2H); 3,09 (d, 2H); 4,06 (s, 3H; 5 4,57
(m 1H); wp08/08wp6 1H deut); ~,27 (dt, 1H); 7,39 (sc, 2H) pcT8Bo3dAo0fsd, 1H)
13 CG-NWR (CDC13) (PPM 10 14.3, 24.8 (2 O, 33.1 (2 O, 35.9, 40.6, 40.7,
51,2 (2 ©, 108.9, 122.4, 122.7, 123.0, 126.7, 137.5, 141.2, 161.8, b)
endo-| - met hyl - N- (9- net hyl - 9- azabi cycl e[ 3. 3. 1] non-3-yl )- 15

| H i ndazol e- 3- car boxam de hydrochl orgde The residue was dissolved in 20 m
of IPA ,and 1.1 equivalents of hydrochloric acid were added. Mst of the
| PA was BvBr 4ERELDf f (9ndEM) 'ml of AcOEt were added, and 20 the

preci pitate dispersed, filtered and dried. A 77%yi eI d of granisetron

hydrochlorlde of % rlty taln . EX l.e . 4: )
endo- | - I]rElD (231% H dgaag%gycl é%% 3(.m1] ﬁg@ 771,96 (sc, 3H);
non- 3- yI2),5I1H- |sndéBZDI e-23 56ar (lox &) de hydr ochl @H)de 2 O (B.,7 3ol ) of

Endo- N (9=met Yl 49nazas bieeye 0h3 3k Non-B () 1m)LHy lndazel, e- 3-

car boxam Sge Q}52/3 1%‘ %?gfugnel e#ijt of 'Soda %OA; '7 m’ (78(3 nmol ) of

di met hy RHgul @h&@e @hd 130 /0.1 g of TBAC were placed in a 250 m round bottom
flask. After leaving to react for 3 hours 30 mnutes at 18-20 IC a check

was nmade, by TLC for al s&fp%a.r ance of the initial product, and 20 nl of
wat er wer e phases WD 03/ 080606 PCT/|1B03/01058 9 were
separ at ed. The organi ¢ phase was washed with 20 m of water.

10 14.3, 24.8 (2 C), 33.1 (2 C), 35.9, 40.6, 40.7, 51,2 (2
cy, 108.9, 122.4, 122.7, 123.0, 126.7, 137.5, 141l.2,
161.8,

b) endo-l-methyl-N-(9-methyl-9-azabicycle[3.3.1]non-3-yl)-
15 1H-indazole-3-carboxamide hydrochloride

The residue was dissolved in 20 ml of IPA, and 1.1
equivalents of hydrochloric acid were added. Most of the
IPA was evaporated off and 20 ml of AcOEt were added, and
20 the precipitate dispersed, filtered and dried. A 77% yield
of granisetron hydrochloride of 92% purity was obtained.

Example 4: endo-l-methyl-N-(9-methyl-9-azabicycle[3.3.1]-

25 non-3-yl) -1H-indazole~-3-carboxamide hydrochloride

2 g (6.7 mmol) of Endo-N-(9-methyl-9-aza-bicyclo[3.3.1]-

non-3-yl)-1H-Indazole-3-carboxamide, 23 ml of toluene, 2

ml of soda 50%, 0.7 ml (7.3 mmol) of dimethyl sulphate and
30 0.1 g of TBAC were placed in a 250 ml round bottom flask.

After leaving to react for 3 hours 30 minutes at 18-20 °C
a check was made by TLC for disappearance of the initial
product, and 20 ml of water were then added and the phases



The organi ¢ phase was evaporated to dryness, to yield a residue of 2.12 g
of 84.1% purity of granisetron base. 5 The residue was dissolved in 20 n

of | PA amaOoDb3aso6eqiui val ents of hydrochloric acid were addedT/IBaxi108sf t he

| PA was evaporated off and 20 m of AcCEt added, the precipitate

di spersed, filtered and dried. A yield-of 80% 10 of granisetron
hydrochloride with a purity of 94% was obtained. Exanple 5 :

endo- | - met hyl - N- (9- net hyl - 9- azabicyc%e[S 3.1]-

non- 3-yl ) -1 H i ndazol e- 3- car boxam de hydrochl oride 15 9 (6.7 mmol) of
Endo- N- ("@rget fgPadabed- HheycPbP@BC| PRBAE 3WRS) -W%h%a‘ibt}é 30carlboxam de,
38m of j¢THE+ck 43 M of sodium hydroxide 50% 0.51 m of water and 0.1 g
of TBAC were placed in a 250 m round bo tgn1t{ask 20,@ SOle@an of 0.68
m (7. 1TRRoI9TGIDHF nBRRYE SDHATFOUR S| V8d TS/ of ° THE %dded drop
by droprkerdhe haur,. 1 th dhe 4t egpenativye dfelgtaati sE@+22' GasAf.ter |leaving to
react for 30 mnutes a check was nade by 25 TLC for di sappearance of the
initial product and then 30 nl of water was added, the sol vent evaporat ed,
46 M oflhet olreenelvadded,s t ke saqueeds phasélsepar apéd, IPhe Tr@ani . phase
washed w qgﬂv%%fﬂtsofow%%x@efhw?cp%%%s W@é&gd ﬁegt%&awe phase was

evaporate ness to resi due of of 84.7% purity

gr ani setién vase. eW?EP?%%@%u@fﬁhsaH@séﬁ1véﬂ |%f2@“ﬁ¥“bfa¢¢%¢'aﬂ8“i 1
equi val ee% ?Jflthayccér Qﬁf’&é&ﬁ%cﬁﬁlﬂly\@éﬁe@dgﬁd divbst .o theld RA ves:

evaporaaﬁg 8ran§ggt%gn hgér£g§fgrfgdthi: datqgurlty of 94% was
obtained.

Example 5 : endo-l-methyl-N-(9-methyl-9-azabicycle[3.3.1]-
non-3-~yl)-1H-indazole-3-carboxamide hydrochloride
15
2 g (6.7 mmol) of Endo-N- (9-methyl-9-aza-
bicyclo[3.3.1]lnon-3-yl)-1H-Indazole-3-carboxamide, 38ml of
THF, 1.43 ml of sodium hydroxide 50%, 0.51 ml of water and
0.1 g of TBAC were placed in a 250 ml round bottom flask.
20 A solution of 0.68 ml (7.1 mmol) of dimethyl sulphate
dissolved in 8 ml of THF was added drop by drop for 1
hour, with the temperature held at 18-22°C.

After leaving to react for 30 minutes a check was made by
25 TLC for disappearance of the initial product and then 30

ml of water was added, the solvent evaporated, 46 ml of

toluene added, the agueous phase separated, the organic

phase washed with 20 ml of water and the phases separated.

The organic phase was evaporated to dryness to yield a
30 residue of 2.41 g of 84.7% purity granisetron base.

The residue was dissolved in 20 ml of IPA, and 1.1
equivalents of hydrochloric acid were added. Most of the
IPA was evaporated off and 20 ml of AcOEt added, and the



WO 03/ 080606 PCT/I1B03/01058 10 precipitate dispersed, filtered and dri ed.
This gave an 85%yield of granisetron hydrochloride of 96% purity. 5
Exanpl e 6woO oansised - met hyl - N- (9- net hyl - 9- azabi cycl e[ 3. 3. 11PCT/IB03/01058
non- 3-yl ) -1 Hindazol e- 3- car boxam de hydrochloride 46 ml of dry DVF, 2 g
(6.70 mmol ) of Endo- N-(9-net hyl -9-
aza- bi cycl o[ 3. 3. 1] non- 3-yl ) - H I ndazol e- 3-carboxam de, 3 g 10 (21.7 mol)
of potassium carbonate and 0.86 m (;10.24 mmol) of dinethyl carbonate were
placed in a 250 m round bottomflas The m xture was heated to refl ux
for 2 hewesipinate check ysPRANSathde Fidrtafisshppeadanseisd t helloi s gi nal
product galRe aA5 o3 t s ware bl terad; sdbeosolmento @vanaral edrangs 46 nl  of
t ol uene added It was washed twice with water and the organic phase taken
to dryn&8Eit¥his yielded 1.99 g of residue, with a purity of 86% as
grani setron base. 20 The residue was dissolved in 20 nl of IPA and 1.1

i i £V orated off

e ﬁgﬁgkgﬁg-—ﬁﬁi%ered and

dri ed. ﬁbmqua&é1&Hﬁl@dﬁ%%hﬂ131¢aﬂbqyammdﬁﬂhydrdqhhanﬂdqn|de with a purity
of 97% WO 03/080606 PCT/1B03/01058 CLAIMS 5 1. Process for preparing

grani setron, or _a
46 ml of dry DMF, 2 g (6.70 mmol) of Endo-N-(S-methyl-9-

aza-bicyclo[3.3.1]lnon-3-yl)-1H~-Indazole-3-carboxamide, 3 ¢
10 (21.7 mmol) of potassium carbonate and 0.86 ml (10.24

mmol) of dimethyl carbonate were placed in a 250 ml round
bottom flask.
The mixture was heated to reflux for 2 hours, and a check
by TLC made for disappearance of the original product. The
15 salts were filtered, the solvent evaporated and 46 ml of
toluene added. It was washed twice with water and the
organic phase taken to dryness.
This yielded 1.99 g of residue, with a purity of 86% as
granisetron base.
20
The residue was disscolved 1in 20 ml1 of IPA and 1.1
equivalents of hydrochloric acid added. Most of the IPA
was evaporated off and 20 ml of AcOEt were added and the
precipitate dispersed, filtered and dried. This gave an

25 80% yield of granisetron hydrochloride with a purity of
97%.



pharmaceutically acceptable salt thereof, characterised in that it
conprises: a) cyclisation of a conpound of formula (I): O O HNCH3 N H
|  NwODG/o8mwo@n i nert solvent and at a tenperature beragdgRoIn100' C,

H N

the presence of a strong acid, in order to yield the conpound of formula
HNCH3 ONH INN H is b) nethylation of the conmpound of

(1)

formula (I1), with an alkylating agent, in the presence of a base,

i nert
obt ai
PCT/ |

in an

20 solvent and at a tenperatU£f bet ween OOC-1600C and optional ly
e

ning a pharmaceutically accepta salt thereof. WD 03/080606

B03/ 01058 12 2. Process as clained in Caim1, characterised in

CLAIMS

5 1. Process for ©preparing granisetron, or a
pharmaceutically acceptable salt thereof, characterised in
that it comprises:

a) cyclisation of a compound of formula (I):

O Oy N-CH3

10 (I)

in an inert solvent and at a temperature between 0-100°C,
in the presence of a strong acid, in order to yield the
compound of formula (II):

O
N
i H

N’N

H
15
(IT)
b) methylation of the compound of formula (II), with an

alkylating agent, in the presence of a base, in an inert
20 solvent and at a temperature between 0°C-160°C

and opticnally obtaining a pharmaceutically acceptable
salt thereof,.

in



that step a) is carried out in a protic solvent or mxture of protic
solvents. 5 3. Process as clained in Claim1l, characterised in that step
a) is carwDaed/iognsbé at a tenperature between 100C and 400CPCI0B@B/01PFSOCESS as
claimed in aiml, characterised in that said al kylating agent is

di met hyl sul phate. 5. Process as clainmed in Caim1l, characterised in that
said al kylating agent is dinethyl carbonate. 15 6. Process as clained in
Cainms | and 4, characterised in that the solvent of step b) is selected
from anong net hyl ene chl oride, toluene or tetrahydrofuran. 20 7. Process as
claimed in Clains | and 4, characterised in that said base is sodi um or
potassi um hydr gXi %d@@rmrﬁlaaﬁz@h aquex)mlxsoiptctmmtézrt@@iiﬂn form 25

8. Proc as_.cl ai d in and 4 C ep b) is
carri ede’cgl?tt iS5t $he p]rsesce%%l%? Oautbhja & PR ﬁé‘ é(gg{[é?ys?r %{:Ew%‘%’:ess as
cl ai med dfh p@caiins dolarehts. 30 characterised in that the solvent of step b)
is a pglar aprotic solvent selected fromeither dinethylfornmmnmde (DV)

or N-nethyl-2-pyrrolidonone (NWP). 10. Process as claimed in Cainms 1 and
5, 35 charact ed.s&fdapachas salainrdein sSChnihl kal Fher2aFdbhaee. in

that step a) is carried out at a temperature between 10°C
and 40°C.

10 4. Process as claimed in Claim 1, characterised in

that said alkylating agent is dimethyl sulphate.

5. Process as claimed in Claim 1, characterised in
that said alkylating agent is dimethyl carbonate.
15
6. Process as c¢laimed in Claims 1 and 4,
characterised in that the solvent of step b) 1s selected

from among methylene chloride, toluene or tetrahydrofuran.

20 7. Process as c¢laimed in Claims 1 and 4,
characterised in that said base is sodium or potassium
hydroxide in concentrated aqueous solution or in solid

form.

25 8. Process as claimed in Claims 1 and 4,
characterised in that step b) is carried out in the
presence of a phase transfer catalyst.

9. Process as claimed in Claims 1 and 5,

30 characterised in that the solvent of step b) is a polar

aprotic solvent selected from either dimethylformamide
(DMF) or N-methyl-2-pyrrolidonone (NMP).

10. Process as claimed in Claims 1 and 5,

35 characterised in that said base is an alkaline carbonate.



