10

15

20

PROCESS FOR THE PREPARATION OF GALANTHAMINE
HYDROBROMIDE Field of the invention The invention relates to the
purification of tetracylic alkaloids, in particular to the purification of
galanthamine. Background of the invention 5 Galanthamine,
((-)-[4aS-(4aa,6fi,SaR)]-4a,5,9,10,11,12 - hexahydro - 3 methoxy - 11 -
methyl - 61l - benzoi iro[ 3a, 3, 2, - e f] [2] benzazepine - 6 - ol) (I), OH o ~
PREUBLL, BAR is aiptacylisikplor whichreveisply Rbibits NTHAMINE

- cnolinhesterase. Its erfects are similar to those ot physostigmine an

H ¥ eBM@Rios il ks inhibitory effect is lower. However, this drawback is

counterbalanced by a broader therapeutical spectrum and lower toxicity.
Galanthamine is used for the treatment of narrow-angle glaucoma,

intoxications, nicoting alcohol dependency and 15 different
pat%%&éfg?ﬁwgﬁ%ﬁrl\%d% system, such as the Alzheimer's syndrome,

ForTheicalirponeseihizadministersdrinisae farmef tBydemidesloids, in
whose preparation was first described in the fifties (N.F. Proskumina et
parseFHUOO b IFeHE iRHiN20f 188911982 Galantharnine can be
prepared by total synthesis, but due to the 20 presence of three chiral
cen?%g,ﬁﬂé%aoﬁgr e‘élgFélBﬁﬂicularly complicated. More commonly,

9ai@&'T'm‘ﬁliﬁ]jag0&@%{&@%@@@,@8‘3@%@%&({%???el.{a—nﬁi‘l i f lydro - 3

example plants of the genus GaZanthu inum, Leaicoitim an
- mAMERDE DI SHEERW\O62006/6636f6 ¢T GR/ER 2005404 2521 benzazepine - 6 -

ol) (1),

is a tetracylic alkaloid which reversibly inhibits cholinesterage. Its effects are
sirnilar to those of physostigmine and neostigmine, but its inhibitory effect is
lower. However, this drawbaok is counterbalanced by a broader therapeutical
spectrum. and lower toxicity. Galanthamine is used for the treatment of
narrow-angle glaucoma, intoxications, nicotine and alcohol dependency and
different pathologies of the nervous system, such as the Alzheimer’s
syndrome. For clinical purposes, it is administered in the form of
hydrobromide, whose preparation was first described in the fifties (N.F.
Proskumina et al., Zhur.Obshchei Khim. 22, 1899 (1952)).

Galanthamine can be preparsd by total synthesis, but due to the
presence of three chiral centres, the metodologies are particularly complicated.
More commeonly, galanthamine is isolated from plants of the Amaryllidaceae

family, for example plants of the genus Galanthus, Crinum, Leucojum and
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2 Narcissus, which also contain several galanthamine-related compounds.
In these plants galanthamine can be present in traces or in the maximum
amount of 0.3%. However, many of these plants are protected species

ansl errboce the recovery of galanthamine on an industrialpgGai®2005/012521
requires the use of 5 biomasses obtained from cultivations. The presence

of a relevant number of galanthamine stru€turally-related compounds

makes it troublesome and often expensive to recover galanthamine in a
pHldrgisemabighishidsshapmiade trmrak galepthaaune-roladed papamtsls. In
ofdalanthaming fydrobremides 10, The preparalion of mitues Oty amount
g ANtRa R AT ?g%é%ecompou%gs rom plan nPAtehars i%]generg)ﬂy
COTIEeRUTINING soNYRRoRR L ReENORA (0L ih e R dkaRlPByRE Ik AR Sherefore

which comprise wetting the plant material with alkali solutions suitable for
Hjerolysivgi eodl kgabidtbattsrontained industihdneesdctorépurbastianse of
extracting with solvents wheyein the alkaloid bases 15 are soluble. In the
p@ﬁ%ﬁ?ﬁgiﬁ Lagt %ﬂmﬁﬂéﬂ@mining plants, the alkali solutions are

solutiong,Qf JRGRNIGPASRISHER AREEEIWR. LAGIMRNMRLSE I rally-related

hydroxide or carbonate or solutions of ammonium hydroxide.
Waeiteyemistshekes Vietrts:bladome aetldienl eathemsivartd ssetosregalanthamine

water-immiscible solvents, 20 such as.aliphatic.and afomati .
P SRABORE GRS ?%&%ﬁémﬂa“@&@ﬁ U3Ee REAEUFPLE dREPagroperation

e&rgg@g&g@y&g%@gp&;@&g can be carried out at temperatures

ranging from 20C fo the boiling temperature of the solvent. Preferably,
concerifiateprapaetion sofutiirtuoés odigal asdiimonaie ead helsised ctonploands
hé%rolysis of the alkaloid bases; for the extractions, toluene at 25

t

P RLRCE PATTAR F oHinsaaly, BBt B JSeBE AR g iBods for
ML Te PR WQIMG{B&b%CﬁOWS%tW%QQQﬂ material with

satisfactorily exhausting thé alkaloids while avoiding the extraction of
pdlea]lcapdtiticestsuithide ouldydmkesthe shibseliadoidpsaificatiatastedsin the

t%()iggllgssg ’rcgefree bases and extracting with solvents wherein the alkaloid bases
are soluble.

In the particular case of galanthamine-containing plants, the alkali
solutions are solutions of inorganic bases such as sodium, calcium, potassium
hydroxide or carbonate or solutions of ammonium hydroxide. Water-miscible
solvents such as methanol, ethanol and acetone, or water-immiscible solvents,
such as aliphatic and aromatic hydrocarbons or esters, for example ethyl
acetate, can be used as exiraction solvents. Extractions can be carried out at
termperatures ranging from 20°C to the boiling temperature of the solvent.
Preferably, concentrated aqueous solutions of sodium carbonate can be used
for the hydrolysis of the alkaloid bases; for the extractions, toluene at
temperatures ranging from 20 to 70°C can be used. With respect to the other
solvents mentioned above, toluene has the advantage of satisfactorily

exhausting the alkaloids while avoiding the extraction of polar constituents

which would make the subsequent purification steps troublesome.



10

20

!
in

3 The alkaloids contained in the toluene extracts can be separated from
the non-alkaloid components by extraction with an acidic aqueous
~'solution, for example a 2% sulfuric acid solution, followed by alkalinization
with sodium or potassium hydroxide, or sodium or potassium carbonate
and single 5 re-extraction with toluene, whereby the alkaloid components
are obtained as a mixture. These procecdures allow to obtain from
Araryllidaceae complex mixtures of alkaloids having a galanthamine

contBhe ratgihei forrateisabdes thietelican erdrassicotie Recwrerated from

purification process which provides, 10 galanthamine suitable :
they ﬂ&ﬁﬁ‘éﬁééﬁliﬁ)bgl %%@PB%Fﬁféd%Jegéﬁ%%F& %f‘?ﬁ(@i nven %nll%) t?‘a%n(())‘\]i\/S peay o
fod 0&@9;1&%% highlypute gatanthaming fior pharreacautigab yiselkalibieation with

obtained precipitating galanthamine (1) OH HO CH3o r N CH3 15 (9)
sodishydropranysie frohydralkdpints suikture coptainisgugalanthandte and single

obtained from a plant belonging to the Amaryllidaceae family, hyd olysi%%
rewmambmﬁﬁa@memﬁr%@%%%ﬁé%fﬁ%ogaﬂ&brg%a R

.pggrticular, the invention relates to a process comprising the following 20
MILIUTS

§‘tepsf a) addition of hydrobromic acid to a mixture of alkaloids containing
galamthaypingehiaineskframawplast afheAmaxii laceze famiilyeby complex

recovery of the precipitate;
mixtures of alkaloids having a galanthamine content ranging from 30 to 40%.
There is still therefors the need for a purification process which provides
galanthamine suitable for pharmaceutical use.
Detailed descriptiom of the invention -

It has now been found that highly pure galanthamine for pharmaceutical

use can be obtained precipitating galanthamine (T)

as hydrobromide from an alkaloids mixture containing galanthamine obtained
from a plant belonging to the Amaryilideceae family, hydrolysing the
hydrobromide and extracting galantbamine with a suitable solvent.

In particular, the invention relates to a process comprising the following
steps: |

a) addition of hydrobromic acid to a mixture of alkaloids containing

galanthamine obtained from a plant of the Amaryllidaceae family;
b} recovery of the precipitate;
¢) dissolution of the precipitate in a basic aqueous Solution;

d) extraction with a solvent of general formula (II)

AMENDED SHEET
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c) dissolution of the precipitate in a basic aqueous solution; 25 d)
extraction with a solvent of general formula (11) AMENDED SHEET WO
2006/063666 PCT/EP2005/012521 4 RAO-R (II) in which R1 is
hydrogensessmnethyl and R2 is selected from n-butyl, isobutybcagerhidtdi2s21
and tert-butyl; 5 e) concentration of the organic phase; f) optional recovery
of the precipitated galanthamine (I). The pfeparation of the alkaloids
mixture can be carried out according to conventional methods, for

example according to what describedgn the background of the invention.
10 The precipitation of galanthamine(@drghzromide from the alkaloids
mixture is carried out preferably with agious hydrobromic acid in an
alcoholic solvent, for example in methgpol, ethanol, propanol or
iso-propanol, preferably ethanol. The salification is carried out keeping

the temperatuxdiftol, - 20Hpd20genpefanatiylfomd Rjodeethaieg fran n-butyl,
addition of 15 hydrobromic acid, using 5 to 7 volumes of solvent compared
with the wafgi i secarsidisadisiiaritifid a 5-10% excess of

hydrobrgmj ' ichj i nt, assuming that the
alkaloide hg%/lggt %é%ggﬁ%grﬁ%}fecﬁ%%}év%%ﬁ%l’s galanthamine (287 m.u.).

The pregipgptionfrgatariyam ithe pistphrarudeabliahsnione CIpase the
20 purity from 30-40% to 85-90%, with substantially quantitative recovery,
since tRAseRarAtigarefbatalkadpids nustiss gamberraried out according to

hydrobromide. The,alkali agueou lutions used for dissolving th .
ISR MIROME A SR R0L RIBARE %0 (WRRl S ihed in the

Pratafghhnanveausisaldtions at pH >_8, containing for example sodium
carbonate, potassium

The precipitation of galanthamine hydrobromide from the alkaloids
mixture is carried out preferably with aqueous hydrobromic acid in an
alcoholic solvent, for example in methanol, ethanol, propanol or iso-propanol,
preferably ethanol. The salification is carried out keeping the temperature
from -20 to 20°C, preferably from 0 to 5°C during the addition of
hydrobromic acid, using 5 to 7 volumes of solvent compared with the weight
of the alkaloids mixture and a 5-10% excess of hydrobromic acid to the
stoichiometric amount, assuming that the alkaloids have the same molecular
weight as galanthamine (287 m.u.).

The precipitation of galanthamine hydrobromide allows to increase the
purity from 30-40% to 85-90%, with substantially quantitative recovery, since
the mother liquors contain only traces of galanthamine hydrobromide.

The alkali aqueous solutions used for dissolving the precipitate, i.e. to
hydrolyse galanthamine from the hydrobromide salt, are preferably aqueous
solutions at pH =8, containing for example sodium carbonate, potassium
carbonate or ammonium hydroxide. |

Even if the solvents of general formula (IT) used for the extraction and

preéipitation of galanthamine base are not frequently used for the extraction
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25 carbonate or ammonium hydroxide. Even if the solvents of general
formula (I) used for the extraction and precipitation of galanthamine base
are not frequently used for the extraction WO 2006/063666
PORBEFEIEE/012521 5 and especially for the crystallizationPoftalRzlgid 3521
they give surprisingly good results in the extraction and crystallization of
galanthamine. A preferred solventis n-bétyl acetate; after extraction the
organic phase is concentrated under vacuum until incipient crystallization.

sudiestneiadbnigahesaysialicationentipbaleith dBRyassHEprisingly good

hydrobromide for the pharmaceuli s obtain %0-yield, T. '
. fi
B A Ty ST AR b B GREL ool
aetesding ta-tharacaascpidheneasentisnyahtosrganibepbasddd ouhositirated
conventional methods generally used for the salification of alkaloids. 10

madenis prpeseLidinepieni seysieiigaia in a suitable solvent,
prefera@%@;iﬁ?@%ﬁ% a4 L%‘%'H%'mﬁ{eefesﬁ"f‘ﬁ{%i%%"fygfga?é)'%%P%%%%‘Ps%& to

to 5C oichiomeftic’amount of aqueous romic aci

AGeesbinaiRl Arpals Waibhiedaties enbiedimaniaf theiwentinn, the

hydrobromide can be prepared without isolating galanthamine. After )
extractiBrewirepabatiping o ags s thantism disiddobuganid e iem s gplanthamine
c ncentéated to abogt /16 of the V%l e thentthe sol%/.ent an ied out
PR O AR PR 0 RS R R508 S S PIBSIE. RHEP TR 08 Ogrgpried ov
GREtabaRlian SMMAtRId O g EHEhAR RS h YEEoINO BAHE éatRtainatt Mlds.

purity higher than 99%, the content of each impurity being lower than
0.1%. Flee ploduptipaberetotershirabitefos plissakmsutivalcuseitablgheolvent,
follo

' les illustrate the i jon. j tai. EXAMPLES
SREIFHAEIY SRR At oh S S LR kot SRR A 00 3 O to
RseudenarCiasiihi SRR BlbRR IPHAs¥ag e pRIs BRGBdal a0 A KBdrding to

containing 0.3% galanth.amine is
a particularly preferred embodiment of the invention, the hydrobromide can be

prepared without isolating galanthamine. After extraction with n-butyl acetate
the combined organic extracts are concentrated to about 1/16 of the volume,
then the solvent and hydrobromic acid are added as described above. After
filtration and crystallization from water, galanthamine hydrobromide is
obtained with purity higher than 99%, the content of each impurity being
lower than 0.1%. The product is therefore suitable for pharmaceutical use.

The following examples illustrate the invention in greater detail.

EXAMPLES

Example 1 - Preparation of a mixture of alkaloids from Narcissus
Pseudonarcissus “Carlton” bulbs

Ground vegetable material (500 kg) containing 0.3% galanthamine is
added with 850 1 of 10% w/v aqueous sodium carbonate and extracted with 7 x
1000 1 toluene operating at 65-70°C.

The extracts are combined and concentrated under vacuum to a volume of

300 1. The concentrated solution is treated with 50 1 of 2% sulfuric acid and the
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25 added with 850 1 of 10% w/v aqueous sodium carbonate and extracted
with 7 x 1000 1 toluene operating at 65--70C. The extracts are combined
and concentrated under vacuum to a volume of 300 1. The concentrated
sodutiosiosdéeated with 50 1 of 2% sulfuric acid and. the WOr200G/D6366621
PCT/EP2005/012521 6 aqueous phase is collected. The aqueous phase
is adjusted to pH 9 by addition of ammonfum hydroxide and the resulting
solution is extracted with 4 x 50 1 of toluene. The combined organic

paseysapbaserisaelismadic i pesous dbesadsatiuse tgpdl Sy addition of
Ikaloid tained containing 40% galanthami PLC 5 i

B S P BRI S 1 o

aetieie. TalalAlkdiRIcs (33410 bAoA N g AR Unaalanhrape sORiRIAFcuum.

according to example 1, are dissolved in 20 1 of 95% ethanol. The

sdifitiom o 16taloelkdltaBCazndbbtdiiend uemtdriting g Withgalanthahdige, (HPLC
agueous hydrobromic acid, keeping the temperature during the addition
b@%@g@% 0 and 5C. The mixture is left under stirring at room temperature

for four#}_%aﬁ%)_l_gjg_ prﬂﬂﬁkﬁfﬁf@ﬁ%@@h@ﬁ@ﬂ% WSPRk WM AR%n from

ethanolrand dried under vacuum at 60C. 2.22 kg of galanthamine
hydsabybaeielateaving HPLC purity 15 of 88% are obtained. The filtration
mother liquors, which contain traces of galanthamine hydrobromide, are .

qt i )&x { é%)’ﬁxlmed

removetP#hekalpdfs d8o8 ghEnthaRR R drBrontd @%ﬂ?ﬂ}éﬁd
7a§cjor‘i’f(in‘g%eéx-£ﬁ-%§é‘slp%?éi&fgéél%ﬂ"ﬁg 39 3G 2oskdilLtied, JeqRInddiftion is

temperattire from 0 to 5C, with 5.2 1 of 10% sodium carbonate. Five
exdrgetions voitke 5hied ndddiyd 20ndeetaddrategobtaithed).thel okgard@ hasgeous

are pooled and washed with 15 1 of salted water. The organic phases are
USRI i koSEURRS STRIGFRBIER JBTER A RALETE Bﬁﬁ&a‘n&@ and

ST e i meie s U a0 AR
product is recovered by filtration, washed with 95% ethanol and dried under
vacuum at 60°C. 2.22 kg of galanthamine hydrobromide having HPLC purity
of 88% are obtained. The filtration mother liquors, which contain traces of
galanthamine hydrobromide, are removed.

The resulting 88% galanthamine hydrobromide is suspended in 7.6 1 of
water. The suspension is cooled to 0°C and diluted, keeping the temperature from
0 to 5°C, with 5.2 1 of 10% sodium carbonate. Five extractions with 5 1 of n-butyl
acetate are obtained, the organic phases are pooled and washed with 2.5 1 of
salted water. The organic phases are concentrated under vacuum to a volume of
4 1 and allowed to crystallize at room temperature. The crystals are filtered and
dried under vacuum at 70°C. 1.2 kg of galanthamine are obtained with chemical-
physical and spectroscopical characteristics consistent with those reported in the
literature (P. Carroll et al., Bull. Soc. Chim. Fr. (1990), 127, 769).

Example 3 - Preparation of galanthamine by crystallization from
t-butyl acetate

Total alkaloids (3.5 kg) containing 40% galanthamine, obtained
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physical and spectroscopical characteristics consistent with those

reported in the 25 literature (P. Carroll et al., Bull. Soc. Chim. Fr. (1990),
127, 769). Example 3 - Preparation of galanthamine by crystallization from
twWitybassate Total alkaloids (3.5 kg) containing 40% galangaminges/o12521
obtained WO 2006/063666 PCT/EP2005/012521 7 according to example

1, are dissolved in 24 1 of isopropanol. Thé solution, cooled to 0C, is

treated under stirring with 2.1 1 of 48% aqueous hydrobromic acid,

kempintj et tenyoenpiord canindissel vedliiio 2 ehvwdaspromamd. The solution,
mixture is left under stirrjng at rogm temper fq e hours, the .
ROALEAS et SOHRISE HASHOATTFSEITE oo b Anc: SF Ao A taBromie
VAGHURRLH9CHE- 48rE:pl rianthapina d ydwiramidediaving id-GoC. The
purity of 85% are obtained. The resulting solid is suspended in 8 1 of
watetycoid ddftmfGeastiniilgteti o SeBup ok hoss fSodhre daonden filtered
Seven extractions with 5.1 of t-butyl acetate are carr'eva out. 10. The

ABArTRS AAkEsIS ¥ N FV A SRR WRAPE PaReL AR Rie] Anger vacuum at
an%@%g% a“fé‘ﬂﬁ%ﬁli%%?dl‘oﬂi‘@ﬁﬂﬁfé i%m(gtﬁb{ W0 f 85% are

temperature. The resulting crystals are filtered and dried under vacuum at
T86aih &b Kthefrgaldtitiamilid bavingdhdeshineSqliafity aisthet ofedxtor{fi€ and
2 are obtained. 15 ExamQIe 4 - Preparation of gsaganthamine .

9

rdRsBoriER Pravingta | BiiS AT RRTOMH DO OF s AHIATHARS oBiitheal of

acea }n&é?a?é?%péﬁﬁi%&‘%ﬁé (1.64 kg) is dissolved in 11.5 1 of 95%

ethanol. The solution is cooled to OC and treated under stirring with 0.76
1 of 48%Heydighrimishactd, keeping i teanhedatuith 20l adf0saGeduringer and
the addition. The mixture is left to stand for four hours and filtered,

asER e dorerditatBafiti. 59 drdsds dhtahdetniowensittiee at room

d{'g%)pl\ég%‘%léo&én resulting crystals are filtered and dried under vacuum at

70°C. 1.25 kg of galanthamine having the same quality as that of example 2
are obtained. |

Example 4 - Preparation of galanthamine hydrobromide having a
purity not lower than 99%

Galanthamine obtained according to examples 2 and 3 (1.64 kg) is
dissolved in 11.5 1 of 95% ethanol. The solution is cooled to 0°C and treated
under stirring with 0.76 1 of 48% hydrobromic acid, keeping the temperature
at 0-5°C during the addition.

The mixture is left to stand for four hours and filtered, washing the
precipitate with 1.5 1 of 95% ethanol. The wet solid is dissolved at 50°C in
18 1 of 30% aqueous ethanol and the solution is concentrated under vacuum to
a volume of 6 1 and left to crystallize overnight. The crystallized solid is
filtered, washed with 1.9 1 of water and dried under vacuum at 50°C. 1.9 kg of
galanthamine hydrobromide having HPLC purity higher than 99% are
obtained, each impurity being lower than 0.1%.

Example 5 - Preparation of galanthamine hydrobromide having



10

15

20

25

18 1 of 30% aqueous ethanol and the solution is concentrated under
vacuum to a volume of 6 1 and left to crystallize overnight. The
crystallized solid is 25 filtered, washed with 1.9 1 of water and dried under

¥eoubinRs&eC. 1.9 kg of galanthamine hydrobromide havipgtiEHagasn12521
purity higher than 99% are obtained, each impurity being lower than

0.1%. l;xample 5 - Preparation of galanth&mine hydrobromide having WO
20061063666 PCT/EP2005/012521 8 purity not lower than 99% Total
Phaiojda (8 bwe) thate®¥ifg 40% galanthamine, obtained according to

example 1, are dissolved in 20 1 of 95% ethanol, The solution is_cooled to
0C and'®taealkHeiSstiting %ﬁ XTW%PWA)%e & ’B?Onﬂeeqamed

%%@oééﬁﬁggcg ékl%ﬁeﬁfeﬂe@g rediyinadhs agditien beswesii8iantheSl1dtén is

mixture i§ left under stirfing at room temperature for four hours, the

pssivat isocafeCteqdytfitaatibmndrehedimity 984thetBahol aof di8gtl wieous
vacuum at 60C. 2.22 kg of gﬁllanthamine hydropromide are obtained
thadrpromicasiditdsespamdhe Aemmsaamirderaadhe mdditinn Rehwgen 0 and

aip. traces, 10 of.gal ine:hyd i 0
R0 SR oM e T e

ThedIPRNEHIb isedopyet lieadicmg na sk dwitihds.2 letiakiflosatidried under
carbonate, keeping the tem%erature from 0 to 5C and extracted with 5 x 5

VeguHIBAYICAEate2 ke eigantenshastaahy fodramidastisdokigined haying

15 water trated under va 0, eofl.
tr
T et T S TG, P L RS b 5t fraces
asidad AnHemshE g uuHe:1:86, bl ASYotyerobromic acid, keeping the
temperature at 0-5C. The mixture is allowed to stand for four hours and

filtered Thagkmdting S§fecastentbanrine hydseomypide ansnsrradsetigon 1 of
B A R L A R0
QRBYERe, Thepess iRa shfdadtuEerfrom 0 to 5°C and extracted with 5 x 51 of
n-butyl-acetate. The organic phases are pooled, washed with 2.5 1 of salted
water, concentrated under vacuum to a volume of 1.6 1 and then added with
8.‘4 1 of 95% ethanol. The solution is cooled to 0°C and added under stirring
with 0.56 1 of 48% hydrobromic acid, keeping the temperature at 0-5°C.

The mixture is allowed to stand for four hours and filtered, washing the
precipitate with 1.1 1 of 95% ethanol. The wet solid is dissolved at 50°C in
13.2 1 of 30% aqueous ethanol, the solution is concentrated under vacuum to a
volume of 4.4 1 and left to crystallize overnight. The resulting crystals are
filtered, washed with 1.4 1 of water and dried under vacuum at 50°C. 1.4 kg of
galanthamine hydrobromide having HPLC purity higher than 99% is obtained,

each impurity being lower than 0.1%.
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filtered, washed with 1.4 1 of water and dried under vacuum at 50C. 1.4
kg of galanthamine hydrobromide having HPLC purity higher than 99% is
obtained, each impurity being lower than 0.1%. 25 MCSLLP 9 CLAIMS
1. A process for the purification of galanthamine (I) OH. CH2 (I} MCSLLP
comprising the following steps: a) addition of hydrobromie acid to a
mixture of alkaloids containing galanthamiine obtained from a plant of the
4Tnar~llidaceae family; b) recovery of the precipitate; c) dissolution of the

CladeEMifnte in a basic aqueous solution; 10 d) extraction with a solvent of
general formula (11) a R.A0'R' (U) in which R, is hydrogen. or methyl and
R2 is selected from n-butyl, isobutyl, sec-butyl and t-butyl; 15 e)

1. concgnyation oftherrganic:iehase; Hraptienal/eeauemy) of the precipitated
galanthamine (1). 2. A process as claimed in ctaim 1 wherein the mixture
of alkaloids is dissolved in a solvent sélegtetk from methanol, ethanol,
propanol or isopropanol. 2U 3. A progéss as glaimed in claim 2 in which
the solvent is ethanol. 4. A pidgess as.claimed in claim 2 or 3 in which the
solvent is added in

comprising the following steps:
a) addition of hydrobromic acid to a mixture of alkaloids containing
galanthamine obtained from a plant of the Amaryllidaceae family;
b) recovery of the precipitate;
c) dissolution of the precipitate in a basic aqueons solution;
d) extraction with a solvent of general formula (IL)

P
R 0

]
(i)
in which R, is hydrogen or methyl and R, is selected from n-butyl,
isobutyl, sec-butyl and butyl;
e) concentration of the organic phase;
f) optional recovery of the precipitated galanthamine (1).
2. A process as claimed in claim | wherein the mixture of alkaloids is

dissolved in a solvent selected from methanol, ethanol, propanol or

isopropanol.
3. A process as claimed in claim 2 in which the solvent is ethanol.
4, A process as claimed in claim 2 or 3 in which the solvent is added in

amounts ranging from 5 to 7 volumes on the weight of the mixture of

alkaloids.

AMENDED SHEET
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amounts ranging from 5 to 7 volumes or, the weight of the mixture of
alkaloids. AMENDED SHEET MCSLLP WO 2006/063666 PCT/
P2005/012521 10 5. A process according to any one of claims 2 to 4 in

Whichdwdsgdaromic acid is added as aqueous hydrobromic ggigh@@afdso12521
process according to any one of claims 2 to 5 in which the addition is

carried out at a temperature ranging fromi 20 to 20C. 5 7. A process as
claimed in claim 6 in which the temperature ranges from 0to 5C. 8. A
@rocess guootdingctmadingrie efiglairas$ tbainis RiieH ipdvdiirbniiydeadidomic
exceeds by 5-10% the calculated galanthamine content in the mixture. 9.
@‘ﬁfbh‘e@%‘}lﬁé@éraﬂﬁ?&%ﬁy@?@r%%iﬁ%dl to 8 in which the aqueous 10

hasic S%' '428&&% %&%%%Eiﬁ‘g %8%2188%%1%%'3 748 394 mﬁm%iéd%iﬁon is

sélected “from sodium, potassium, calcium hydroxide or carbonate an

amrrediom anydexisieafftcApigiagst aecading 2090y one of claims | to 9

in which the solvent of general formula (1) is n-butyl acetate. 15 11. A
procesd AUOsFEMas G aipemh ot b a0 a6 tREINES AR HIg 8fsetrom
C(SZ)QC\)I%B%OH of galanthamine into galanthamine hydrobromide. 12. A

process as claimed in claim 11 in which the conversion into galanthamine
ry/drobpomrigesis eauisdiag! witigubisotdtichigatosttaminewhichbgdabbromic
galanthamine obtained accordin?ﬁto theﬁ@rocess_of any one of 20 claims

|esithetrentls prepdidtothercgaraftesdharlamparaing radent in the mixture.

9. A process according to any one of claims 1 to 8 in which the aqueous
basic solution is a basic aqueous solution at pH =8 and the base is selected
from sodium, potassium, calcium hydroxide or carbonate and ammonium
hydroxide.

10. A process according to any one of claims 1 to 9 in which the solvent of
general formula (II) is n-butyl acetate.

11. A process according to any one of the above claims further comprising
the conversidn of galanthamine into galanthamine hydrobromide.

12. A process as claimed in claim 11 in which the conversion into
galanthamine hydrobromide is carried out without isolating galanthamine.

13.  Use of galanthamine obtained according to the process of any one of

claims 1 to 10 for the preparation of galanthamine hydrobromide.
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