10

15

20

PROCESS FOR THE PREPARATI ON OF GALANTHAM NE
HYDROBROM DE Fi eld of the invention The invention

WO etoanexsed 0 t he purification of tetracylic al KB DER®)5/012521

in particular to the purification of gal antham ne.
Background of the invention Gal ant ham ne,
((-)-[4aS-(4aa, 6b,8aR)]-4a,5,9,10,11,12 - hexahydro -

BROCESSOXFORLL THE! "'PREPARATION Of P GALANEHAMINE
- e T T 2] benzazepine - © - of) (I), is atetracyfic

HYDROBRUNMAIDE eversi bly inhibits cholinesterase. Its
effects are simlar to those of physostigm ne and
neostigmne, but its inhibitory effect is |ower.
However, this drawback is counterbal anced by a broader

t her 2RI bf the $A®EAtIUM and | ower toxicity.
Gal antham ne is used for the treatnent of narrow angle

gl aucDhe.inv eitdeh CAS1ARASto the Opurificafien abE W@hcylic alkaloids, in
dependency and different pathol ogies of the néervous

parsicalar to ud pagifiditioN ahgalBthamimendr one. For clini cal
purposes, it is admnistered in the form of

hydr daelkirédand\bp the Phieatien i on was first described in
the fifties (N.F. Proskum na et al., Zhur. Cbshchei

Khi m Gaanthe®0ihe( 105 S-@abren BaR) Reasn9, 1061 N1 2Prakéthhydro - 3
by total synthesis, but due to the presence of three
<Cinetladxycebl rancthyie it dadakofiref 3a] 8, par tifqUR3enzazepine - 6 -
conplicated. Mdre commonly, galantham ne is isolated

dl) ¢B),pl ants of the Amaryllidaceae famly, for exanple

pl ants of the genus @Gl ant hus, Crinum Leucojum

andNar ci ssus, which al so contaip several

gal ant ham ne-rel ated conpoupgds I heHe plants

gal ant ham ne can be presentyin Ps or in the

maxi num amount of 0. 3,0 ow:‘ e ghy of these plants
(

are protected species and

)

is a tetracylic alkaloid which reversibly inhibits cholinesterase. Its effects are
similar to those of physostigmine and neostigmine, but its inhibitory effect is
lower. However, this drawback is counterbalanced by a Eroader 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 prepared by total synthesis, but due to the
presence of three chiral centres, the metodologies are particularly complicated.
More commonly, galanthamine is isolated from plants of the Amaryllidaceae

family, for example plants of the genus Galanthus, Crinum, Leucojum and
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the recovery of gal antham ne on an industrial scale
requi res the use of biomasses obtai ned from

W@ 20bi0g3s66 ons. The presence of a rel evant nunbeeT/@P2005/012521
gal ant ham ne structurally-rel ated conpounds mekes it
troubl esonme and often expensivelto recover
galanthamne in a purity suitable for the

Ng?ﬁga éﬁ#&ki&alalébs %&a‘&%np&r k. u#ﬁfan&ﬂmiﬁ@rﬁﬁ?é@?@ﬂﬂnds. In

_ am ne hydr obr oni de e preparation o
th'%}é(:gwll'éﬁ ggdflalﬁflhﬁﬁﬁg 2dh e ﬁ%@eﬁteﬂnafrﬁgesc BFRR YRE s AxiRm amount
plant naterials is generally carried out using
. ‘ . o
oﬁﬁ{@%pﬁim%er”%WBf tﬁéﬁé ngn%“a&ﬁ?rb%bt'@ﬂ V%‘B%E@E ?lefglf‘itherefore

ch’ conprisé wetting t ant materia a

the© lré‘éd\f]égg ?ﬁl %aﬁgﬁt&aﬁﬁhehﬁﬂr 9{# yniidﬁgtrlahe sé‘él'éa}iqlﬂrésa!tﬁé use of

cont ai onass to free bases and extracti ng

b%ﬁ%é@bﬁ@ﬁh@d %iulptiggll?o@g.kal oi d bases are sol ubl e.

e particular case of gal ant ham ne-contai ni ng

Pl anfRe phb%enRblot d rSlebRAt BRRbEF 8f %‘éﬂéﬂﬂhﬁﬁﬁn@fstru_cturally-related
i norgani'c bases such as sodium cal ci um potassium

ccﬂ’)ﬁﬁbﬁﬁﬂéﬂ fhefkles §PrBADRISBRY afPhHbh @RpeRsivRNIORBL R galanthamine
ydr oxi de. Water-m sci bl e sol vents such as net hanol ,

in®4 ?aﬁ% satebRCRY IRE ﬁhﬁfmﬁ@élﬁicail WEb St PhRicuPhVRItEe preparation
such as aliphatic and aromati c hydrocarbons or esters,

Of%ﬂagm{& Bfdivbramedat e, can be used as extraction
sol vents. Extractions can be carried out at

t enPERAtpeparatRMI o dnfxtafRrs2 80 GalshthAmiei ddd @elated compounds
tenperature of the solvent. Preferably, concentrated

froat et matetidlons gehebalty ¢attal banabi g abnbenticed hethods for
the hydrol ysis of the alkal oid bases; ftor the

tiexexaatiionsof ilkalside, athitkrooaimisy escttiaggthRgplanommaterial with
to 700C can be used. Wth respect to the other

alkaliveshgiomenidicitde fopovydrol pine ke helkaldid salioba@éned in the

satisfactorily exhausting the al kal oi ds whi |l e avoi di ng
bidieasXio et ibasehnd @xaractiagsiith et énts 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 extraction solvents. Extractions can be carried out at
temperatures 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.
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whi ch woul d make the subsequent purification steps
t roubl esone. The al kal oi ds contained in the tol uene

W@2106863686 can be separated fromthe non-al kal oPAI/EP2005/012521

conmponents by extraction with an acidi c aqueous
sol ution, for exanple a 2% sul f8ric acid solution,
foll owed by al kalinization with sodi um or potassium

20 oE0% ARl EORATRRY, 1R hE TRARS SlrS (i BY s8pARIEA from
AR SRRy AL L ESEFE Sion,
@l e@hiph ol & £38 ahRABhN St &N by 3Gi1RHzation with
(}rgmlg@_etoo 20}}0%4}]12191}16 'S :{HPﬁ%heroe]’:&ore tﬁ’ nee %a pon wi
S‘i‘i&?ﬁ f ?8?& 'sﬁﬂﬁ ﬁ{ljrzrigggfqe"‘@k %Bdﬂfrﬁ‘%ﬁ?&taﬁﬁbﬁ%%&nﬁ% and single

f cal "use descriptiom

regé)r(fé'&@u W ﬂ‘g 't(?lﬁeh{a EJBS'V‘{thcﬁ afo‘? e‘g@{ae @ébgﬂal ¥btained as a

m ne naceu |ca

mggéﬁéned preci pitating gal ant ham ne (I) as
ydr obrom de from an al kal oi ds m xture cont ai ni ng

urTHALASS A M4 L TR comls
m?% Sé(Bfﬁﬂ{dlBRisgﬁé E 1Bﬁtﬁ'&1ﬁ{heacoﬁﬂbﬁﬁping 'ﬁ’@rﬂta.o to 40%.
P ticular r

ar tronrelates to a ocess

Tﬁ@f(?"iéb%h'i‘lgtﬁéf@f%t%l hﬁ%""n@@dsﬂo lﬁ'} 1%9[?6 Scé&ds which g}Jrovides

romc acid to a m xtur S containin
of the
g%ng &%?aﬁ?ﬁe&@ ?ﬂaﬁ%@%gg%g%. of the precipitate;
c) dD%&Bié{i H@Ecn‘i?ti%'i‘ﬁo@"tﬁ&'l éﬁ'ﬁﬁP' n a basic aqueous

sol ution; extftaction Wlt a solvent of general

for nﬂl}?as(ﬂdv} bkbh 'fﬁuﬂﬁ'tﬁzh }B%hl}spﬁ%jg@lgﬁfhé?ﬁin@%ﬁ‘)ﬂhaﬁﬁﬂceutical

R2 is selected from n-but
use can be obtained precipitating galanthamine (I)

OH

as hydrobromide from an alkaloids mixture containing galanthamine obtained
from a plant belonging to the Amaryllidaceae family, hydrolysing the
hydrobromide and extracting galanthamine 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;
c) dissolution of the precipitate in a basic aqueous solution;

d) extraction with a solvent of general formula (II)
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i sobutyl, sec-butyl and tert-butyl; e) concentration
of the organic phase; f) optional recovery of the
w@e@eciopicb@t ed gal ant hanmine (1). The preparati oPCDEP100®012521
al kal oids m xture can be carried out according to
conventional nethods, for exanpde according to what
descri bed in the background of the invention. The
preci pitati on of gal ant ham ne hydrobrom de fromthe
al kal oids m xture is carrieg out preferably with
aqueous hydrobrom c acid j n_&,coholic solvent, for
exanpl e i n net hanol , ethéﬁol,cbropanol or
i so- propanol, preferably ehg nol. The salification is
carried out keeping the te rature from-20 to 200C,

hyar obrbmichdts higed o Mbha Rk Eifsd,from n-butyl,
5”10l et e Tothe T

stoi ghionetric.amunt. assum hat the al kal oi ds
have®t RENESHHEATEH ggﬂindaprg%lalp?%g > gal ant hami ne (287

o oo AL PR L ol i a0 .
;#ogﬁgfé‘pf%n:f%@eo s@i AR AT SRS cabliRE s dRcording to
| . T . : .
N EROAT, Ao R B UBrBghe G0rAts bilbed in e
b%@@@ﬁ@@@qﬁefiﬁ%ﬁd&? hydrobrom de salt, are

gqueous solutions at pH >8, containing for

exarnﬁ,lée rﬁrﬁgg‘l%}lﬁg{e E)?régﬁelﬁnlt‘ b &?rrolﬁﬁrd?t greoglgrtae alkaloids

amont u ne solvents o

n{i)?truqyl B (cll%l'l)ie&'Ssgtag)%fetrgﬁlkgﬁi?t?gé%@ébtﬁg fyRESGIIhIALERD in an

gal ant'ham ne e are ent used for the

SRS S PEPLL 0l SOk B ropanol,
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 (II) used for the extraction and

preéipitation of galanthamine base are not frequently used for the extraction
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results in the extraction and crystallization of

gal antham ne. A preferred solvent is ra-butyl acetate;
w@Raoe/63%é r act i on the organi c phase i s concentPEL/8B2005/012521

under vacuumuntil incipient crystallization. After

filtration gal antham ne sufficiSently pure for

conversion to hydrobrom de for the phar rmceuti cal use

NI S DO s i
R, S L AT A s
sog Lﬁng olf§g . -bélgﬁ a%%h éro&ot?écgcﬁ*ﬂ(v Zilldé’ :ogéaamgﬁélgatsg' i3 concentrated
L SR g fon 2 conl . e
t X
zcsméﬁgﬁwoﬁz%. P AP et ppesion
h}@??lﬂ oﬂ%ﬁe e, (ﬂ?%e %ﬁﬁrﬁﬂ% ?l?éeﬁ'ﬂsg‘?s iR d AR 2% Sikld

am ne ter extractron Wlth

c on (lﬂléﬁn% Iéf%g %&{t@&a rbbg %%ﬁﬂfg%% ﬁ?frhi(?c? R0 %al anthamine

uma then t

ob‘tt% n\éﬁnatt nlg fq ?ﬁf ?P&&s@cdédtgr@ Qﬁ-t S V%ﬁtl@ﬁsc%h' bedarried out

Ion an izatron from

with i % Veﬁﬁlo Qf&%@&ﬁgg%/ﬂérgﬁg%g Fot thO P11 BASLMbT Rlkaloids.

puri y er t han content of each inpurity

bei 0 eref.or
Ie ophg@& %eut ?ighg?ﬁfe ‘ijéJCdlsécﬂVEH T PrsBitable solvent,

sui ta use. The foll ow ng

Fac olnHSBf acttnealtcBﬁol RirhBTy DRYY BRI, Qﬁd aldded at O to
E% % anpl e 2\1?&%

- Prep tion-of a mxture of
5ot kahp gdsstoi‘c Pdlh%ﬁ’i& hiroht %ﬁf%‘eﬂ@{?ﬁé ﬁg&ﬁé’cﬁronﬁéra'ci@ M ccording to

bul bs ound veget abl e material kg) contai ni ng

gaﬁlé’tﬂéﬂzgfé%é@em%oﬁﬁﬁﬁﬂt Of e 1%5@nﬂ1@ﬁ ﬂl{%/h}\’drﬁbromlde can be

gueous um carbonate and extracted with
prepared without isolating galanthamine. After extraction W1th 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



10

15

20

25

1000 1t ol uene operating at 65-70 0OC. The extracts are
conbi ned and concentrated under vacuumto a vol une of

W@M6A63666e concentrated solution is treated WCHEBD0I/012521
of 2% sul furic acid and theaqueous phase is coll ected.
The aqueous phase is adjusted t@ pH 9 by addition of
anmoni um hydr oxi de and the resulting solution is

aﬁ%&%@i‘%ﬁ&%@ﬁj{:ﬁd %%q(ﬁepi}?ip %?(g lsd;‘gﬁggﬁnggi? by addition of
; | o] . i )

oK Ritabe and b st elRidh de st BpRE it dox 50 1 of
iopetes Te Foufingd pHEufC RRAs Hie SonSlatilied b ARHARuRAE Vacuum.

30 kot da rspiojd a8 PR Ghtiaiiind 208 TRl SEpLC

al%g()li d to O0OC and added under stirring with 2.1 1 of
8 gqueous hydrobrom c acid, keeping the tenperature

o e 0 by IR TR, Ao eom

ours, t product is recovered by filtration, washed .
"%Y{ﬁggs};ﬁg@hanol and dried under vacuum at 600C. 2.22

8,0 R o RO e
X . ! o
S S TSR YR ] S
[ T L [ [ o
TGP T S S PETATS 35% sons
B SNl e R 0
SB@F%FHE mtﬁreoﬁﬁ?{suﬁ‘&& ﬁﬁﬁn%da%mggra%fé‘f& é)lﬂ' Wurs, the
ed wat er.

Sa € organi c plrases are concentrate

PHRUS Y FEAAFLLA 5 T 4y 0010, and dricdunde
Vgéﬁﬁrﬁra?%(ﬁ@ 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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dried under vacuum at 700C. 1.2 kg of gal antham ne are
obt ai ned wth chem cal physi cal and spectroscopi cal

W@ b@ora6i6es i stics consistent with those report eRCT/EP100®012521
literature (P. Carroll et al., Bull. Soc. CUum Fr.
(1990), 127, 769). Exanple 3 - Preparation of
gal antham ne by crystallization from*-butyl acetate

ac}g)%gin[ggg‘g%k%‘%ﬁe (3. alsrekﬁll)ss&l%& ei'an@q ap %%ﬁb@gﬁ&ar‘i‘ﬁ@ solution,

cco ng’to exanp 1, are diss

ol e AR 09 ek rtromi
adlydih TP GefpekRE rinBetHeS BRATRSA HerdEEd fwah865°c The
JuCPBHE D gty S XQ o

etween he mxture is t under

T S BEAPH OLAarH e e s
al?cf‘(éhgr Riul W@E{sgg&%}ﬁﬁ‘ %mﬁ Si%r opafi®] khdOfiried under vacuum at

gal ant am ne robr om de HPLC pur| ty of 85%
7@?@@?&%@ S F LR e b
0 Tlltl %?ﬁﬁﬁig s??i‘ﬁs{h SisbeAGLd QRS Wotfrlvae% &oleAUbYO°C and
acetate are carr out e organi ¢ phases ar e
AR E L3S gdy i by, %oﬁnﬁﬁ @eﬁfbbﬁgte"‘@é\fenaeﬂtractlons with 5 1 of
concentrated under vacuumto 4.4 1, then left to

+-50 taﬁ‘:'e'tété%ré“caﬁ‘i’@c!‘rbh?”pefa“”e The resul ting
I's are filtered and dried under vacuum at 700C.

1. 25Thg &F)gaﬂf% gﬁ hiamape pBaYdmgwhmecﬁm @13l dft ¥alésd water and
t hat 2 are obtainéd. Exanple -

cgﬁc%%ﬁfe%ﬂoﬁneér OPd AR AR Ne.4hdr glmomeste tBa‘étﬁﬂaﬁlze at room

purity not |ower than 99% Gal ant hani ne obt ai ned

e?ﬁﬁ@fa%ﬂég T %ﬁﬂ'ﬁhgscﬁls@dléj ate (filtéfeck @hdi 8riddl semletedlacuum at

in11.5 1 of 95% et hanol The solution is cooled to

7@@@ gk ket el antitRhin®! hdvihpahei dalnd qhelily aé th&ef example 2
hydrobrom c acid, keeping the tenperature
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
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at 0-5 0C during the addition. The mxture is left to

stand for four hours and filtered, washing the
wee@chpics@t e with 1.5 1 of 95% et hanol. The wePCEHBP1005/012521

is dissolved at 5Q0C in 18 lof 30% aqueous ethanol and

the solution is concentrated urdder vacuumto a vol une

of 6 1 and left to crystallize overnight. The

pojalCROLIRAF B8 9R%E; vacuum ai S00C. 1.0 kg of

g ﬁ%?‘%;g o ARBIGHE & Phaa RS HRaithd T SE B cbtained
acagﬁgg%ﬁq%ﬁwgﬁ',na&%ﬁﬁ?{@%hggn%omgrﬁ‘f ?ﬁg}‘% %g%%fo]lb;l“gle solution is
coplS) R gh oot BB SRR i B 218 167, 48%p, aqueous
PR petDr Reenipg e it Pnie iERle Ry, AfiiEnBUween 0 and
St 17 B GeEAdh SRR seh By KEERC AR fof Sobt Rours, the
U T e .
T G A R By v
Hg;lbcﬁ‘é{ré% {)g%%"/ e Hﬁ;tpgfg g:qggl’fft%lﬂ mﬁhgbht (AP Bontain traces

in‘traces o tham ne hydrobrom de, are
. j 9 ham ne hydrob id
Oflrgﬂg}é{si%%%gal}{dﬁégoghqgég ge\/(/%%g??@&fhe suspeﬁsi gnrio;n ©

I d/ qj j . 11,.0% j .
cool-gg stﬁﬁg%%@ ) ‘ga%%ﬁt?gnnigléé Ellygr&)r%%ldEQK Stepended in 7.6 1 of

car bonat e, pi ng re fromO to 50C and

wa ! Tﬁ%%s%ﬁﬁ?g d§ ceol&d o BatYdnd gﬂﬁie@f ﬁf-itthBQ Pb9a0LE sodium -

ases are poo washed with 2.5 1 of salted water,

ca{rﬁaﬁﬁt@ gggﬁ%gﬂﬁé GEMPREANIR A VR SFTB afll ektfactedidth 5 x 51 of

en ad 8.4°1 of 95% et hanol. The solution is

n- PRy 1e8cdt8t Ofh 2By A Gsh 446 @re Pddled "ashed 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%.



with 0.56 lof 48% hydrobrom c acid, keeping the
tenperature at 0-50C. The m xture is allowed to stand
wo or06f063ss6 hours and filtered, washing the precP@i/ERL065/012521
with 1.1 1 of 95% ethanol. The wet solid is dissolved
at 500C in 13.2 lof 30% aqueoud® et hanol, the solution
is concentrated under vacuumto a volune of 4.4 1 and
! ZEE go crystallize overnight. The resulting crystals
C |tered, washed with 1.4 1lof water and dried
under vacuum at 50Q0C. 1.4 kg of gal ant ham ne
hydr obr om de having HPLC purity higher than 99%is

obt gj ned ur.i hei . 1% CLAI M5

1.9, %BF%‘%‘?@Q%F ngBHé‘ﬁﬁéP??‘i %}gﬁ%ﬁﬁ%ﬁlﬁwaﬁt hani ne (1)
conprising the follow ng steps: a) addltlon of
hydrobromc acid to a mxture of al kal oi ds contai ni ng
gal ant ham ne obtained froma o¥—~ @H t he
Amaryl | i daceae famly; b) P of the precipitate;
c) dissolution of theH,p n a basi c aqueous
sol ution; d) extraction | vent of genera
formul a (II) (H in whic ; gydrogen or nethyl and
R2 is selected from"-butyl, rsdputyl, sec-butyl and
-butyl; e) concentration of @he enHgani c phase; f)

5 opti onal recovery of the precipitated gal ant ham ne

cdsisife QYoM oqol veq in a solvent
sel Sar‘af)%g%{t o%g%ﬁﬁ{om% BafPho . aofrg?ﬁﬁelof)ﬁlkalmds containing

I SO process as clainmed 1n claim?2

whi ch %Qfan%ﬁl&ﬁ%% obBifdd & a plant of the Amaryllidaceae family;

b) recovery of the precipitate;

10 ¢) dissolution of the precipitate in a basic aqueous solution;

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

o)

o R

1

(i
in which R; is hydrogen or methyl and R, is selected from n-butyl,
15 isobutyl, sec-butyl and z-butyl;
e) concentration of the organic phase;
f) optional recovery of the precipitated galanthamine (I).
2. A process as claimed in claim 1 wherein the mixture of alkaloids is
dissolved in a solvent selected from methanol, ethanol, propanol or
20  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.



10

15

20

4. A process as clained in claim2 or 3 in which the
solvent is added in anmounts ranging from5 to 7

wa olodoeeon t he wei ght of the m xture of al kal BATHEPHN5/H12521
process according to any one of clains 2 to 4 in which
hydrobrom c acid is added as abfleous hydrobrom c acid.
6. A process according to any one of clains 2 to 5 in

5. 11 OB LR he' 8 B 54 B iR 2L BRIy chcbromic
acgii”‘ Q%‘fegc%s%@%egcéﬁ rbﬁfﬂ?ﬁfcaﬁdiﬁe ranges fromO to 5C.

any one of clains 5to 7 in

E N9 Q{:Q&lcflng Gb %n?ﬁ%l%e&scltﬂmé 218?/ & LR Sy Iteh Gk aldRtion is

gal am ne con ure A process

°a§3€§8§* s PR e rfleife 2048 B TP on
7.PH 2 gr@&g the ]Bﬁﬁgﬁ 1§r§t§ﬁl‘f &t £l WHiEH e b g‘erature ranges from

pot assi um cal crum ox1 de or carbonate anmoni um
tlg)rgcr XI de. 10. A process according to any one of
ains 1 to 9 in which the solvent of general fornula

g'n;/)pb :H,ZO%?Q %hﬁ%bg%ﬁgt Rt éﬁe o ALRAESStAT SR Whith ﬁy’drobromlc

ms further conprising the

acﬁgg %r sy Tl(’i@'.tﬁitct&?éﬁlﬁ‘t%d' g!ﬂéh@ﬁhﬁﬁb Rkt in the mixture.

process as clained in claim1 1 in

9, Whi 6 gg!?@esﬁ %\é%aéigg‘td BEP 08! NERSMSNE 1§80 W16k dRe i lailueous

carri out wt I solati ng gal ant ham ne. 13. Use of

LSRR B B, o acaon iphle Siaguns tababicloe
frOQ BERAT PEtdREHAP T Ridd 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 conversion 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.



