20 Decenber 2005 Technical synthesis nethod for producing tropenol The
i nvention relates to a new production nmethod for use onZaDecemiest2008] scal e
for 5 producing tropenol, optionally in the formof the acid addition
salts thereof. Background to the invention The conmpound tropenol is known
fromthe prior art and has the followi ng chemcal structure: Me N 10 OH
(1) The conpound may be used as a starting conmpound for preparing
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The compound may be used as a starting compound for preparing
pharmacologically useful compounds. For example, in this context, mention may be
made of the compounds tiotropium bromide, ipratropium bromide or BEA2108.
These pharmacologically useful structures are characterised by the following

15 chemical structures:
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Because of the high potency of the abovementioned compounds, it is necessary to
make them available in the purest possible form by efficient methods of synthesis. In
particular the high purity requirement, which generally has to be satisfied by
compounds for therapeutic use, demands the lowest possible level of contaminants
25 in the starting compounds. When materials which.contain a relatively high proportion
of impurities are used as starting compounds, the purification of the end product is
often difficult, as any impurities introduced initially often cannot easily be removed at
later stages of the synthesis except with major losses of yield. This is particularly true
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optionally in the form of the acid addition salts thereof, characterised in that scopine
esters of formula (1) '
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O m
wherein
20 R denotes a-group selected from C4-C4-alkyl and C1-C4-alkylene-phenyl, which
may be substituted in each case by hydroxy or C1-C4-alkoxy,
"are reduced optionally in the form of the acid addition salts thereof andas well as

optionally in the form of the hydrates thereof, in a-suitable-solventwater using zinc
in the presence of activating metal salts, preferably activating iron or copper salts, and
are reduced-and-subsequently saponified using suitable bases to form tropenol of

formula (1).

25

C1-C4-aikyl can denote branched or S
unbranched alkyl groups with up to 4 carbon atoms. Methyl, ethyl, n-propyi, iso-
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used. In a particularly preferr 30 enbodi nent of the process according to
the invention 1.8 to 2.5 nol of |z are used per nol of “the conpound of
formula (11) used. After the(Qu bgen affed it may be necessary to
~activate it. This can be done HBr or HCI, for exanple. 20
Decenber 2005 4 25 Preferably, H is as the activating agent,
preferably in the form of aqueous soq) t preferably in the form
of concentrated aqueous solutions. It

(1n
is used as the scoplne derivative of formula (ll), optionally in the form of the acid
addition salts thereof as well as optionally in the form of the hydrates thereof.
U The followihg_ufocedure may be used to perform the o
procesé fdl""préparing tropenol.
The solvent is preferably placed under an inert gas atmosphere, more preferably
under nitrogen, in a suitable reaction vessel. Suitable solvents according to the
20 invention include alcohols selected from among methano!, ethano! and isopropanol
or water, while it is preferable according to the invention to use water. According to
the invention, between 0.25 and 5, preferably between 0.5 and 3 litres, most
preferably between 0.75 and 1.5 litres of solvent are used per mol of the compound
of formula (H) used. Zinc, preferably in the form of zinc powder, more preferably zinc
25 powder with an averag'é particie size of <80um, most preferably <70um is added to
the solvent W|th vigorous stlrnng It is essential to use at least 1 mol of zinc per mole
of the ccmpound of formula (1) used. According to the invention zinc is preferably
used in an excess. Preferably, 1.2 to 3.5 mol, more preferably 1.5 to 3.0 mol of zinc
- are used per ol of the compound of formula (I1) used. In a particularly preferred
30 embodiment of the process according to the invention 1.8 to 2.5 mol of zinc are used
. per mol of the compound of formula (ll) used. After the zinc has been added it may

be necessary fo activate it. This can .b_e done by adding HI, HBr or HCI, for examp!é.
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the zinc. According to the invention 0.5 to 1.5 litres, preferably 0.6 to 1.0 litre of
25 solvent are used, per mol of the metal salt used, to prepare the metal salt solution or
suspension. This solution or suspension is then added to the initial zinc mixture with
stirring.

‘The compound of formula (ll) is then added to the zinc mixture which may be
30 obtained by the method described hereinbefore. It may optionally be added in the
form of the acid addition salts of (II). These acid addition salts are preferably
selected according to the invention from the group comprising hydrochloride,
hydrobromide, hydrogen phosphate, hydrogen sulphate, tetrafluoroborate and
hexafluorophosphate, of which the hydrochlorides or hydrobromides are particularly
35 preferred. Any reference to acid addition salts of the compound of formula (II) also
includes a reference to their hydrates, if any. When the acid addition salts mentioned
above are added directly, they may be added to the initial zinc mixture in substance
. or in dissolved form. If the acid addition salts are added in dissolved form, it is
advisable fo take up the acid addition salts of the compounds of formula (f) in one of
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the pH i be adideshadther &1 theSfotro of ab, aquesiusrsaiitioniorin gaseous form, preferably in
the form of an aqueous solution. Preferably, concentrated hydrochloric acid (36%)

dissolved in water is added. If, as is particularly preferred according to the invention,
hydrobromic acid is used, this may also be added either in the form of an aqueous

25 _ solution or in gaseous form, preferably in the form of an aqueous solution.
Preferably, concentrated hydrobromic acid (62%) dissolved in water is added. By
adding one of the abovementioned acids to the suspension of the free base of
formula (I1) in the solvent in question the pH is adjusted to 3.5 to 5.5, preferably 4.5
to 5. ‘

30
The solution of the acid addition salts of formula (1) described above and optionally
obtainable by various methods is then added to the initial zinc suspension. However,
it may also if necessary be added at elevated temperature, for example. The use of
an elevated temperature is particuiarly advisable if the mixture has already been

35 heated before the addition of the activating reagent. If the addition takes place at
elevated temperature, temperatures of above 50°C, preferably 55-90°C, most
preferably 60-80°C are appropriate according to the invention.
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10 10, A0%: 5 BBREertf iR Gt Yodtt 40R0¢45. AQ 14kt stoichiometric amounts of base have
to be used per mol of the compound of formula (Il) originally used. However, it is also
possible fo use the base in excess. Either the base is added at a temperature in the
range from O to 50°C, preferably from 10 to 40°C, most preferably at about 20 to
30°C, or the above temperature is adjusted immediately after the addition of the -
25 base. Stiing is continued at this temperature until conversion is complete (12 to 24
hours, depending on the size of the mixture). With smaller batch sizes (e.g. on the
kilogram scale) saponification can also be carried out at elevated temperature (50-
100°C, preferably 55-90°C, most preferably about 60 to 80°C). In this way the
reaction time can be shorted to about 15 minutes to 10 hours, preferably 0.5-3
30 hours. The progress of the reaction may be monitored for example by thin layer
chromatography.

After the reaction is complete the reaction is brought to a temperature in the range
from O to 50°C, preferably 15 to 45 °C, with stirring and the zinc salts are eliminated
35 by filtration. The filter residue may optionally be washed with the solvent used for the
reaction. For extraction, the fiitrate is combined with an organic solvent which is
immiscible to only slightly miscible with the solvent chosen for the reaction.
Preferably, an organic solvent selected from among methyl-tert-butylether,
dichloromethane and chloroform, preferably dichloromethane, is used. According to
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salts. . B;rophl@r:g@sglts are particularly preferred, while tropenol hydrochioride is of
particular importance according to the invention. To prepare the acid addition salts
the filtrate is cooled to a temperature in the range from -10°C to 20°C, preferably in
the range from -6°C to 15°C. The suspension thus obtained is then combined with
25 the corresponding acid needed to form the acid addition salts, namely the
hydrochloride, hydrobromide, hydrogen phosphate, hydrogen sulphate,
tetrafluoroborate or hexafluorophosphate. At least 1 mol of the acid in question
should be used per mol of the free base of formula (ll) originally used. it may be
possibie, within the scope of the processes according to the invention, to use the
30 acid in excess (i.e. 1.1 to about 2-3 mol per mot of the base () originally used).
According to the invention the hydrochloride of tropenotl is preferably prepared. The
hydrochloric acid required for this may be added either in the form of a solution or in
gaseous form. Preferably, hydrogen chloride in gaseous form is added to one of the
abovementioned solvents in a separate reaction vessel until saturation point is
35 reached. Most preferably, this HCI solution is prepared using the solvent which was
used to prepare the tropenol filtrate. One of the abovementioned acids is added to
the solution of the free base of the tropenol (I) until a pH of 1.5 to 6.5, preferably 2 to
6, is obtained. After all the acid has been added stirring may optionally continue at
constant temperature for a further 0.5 to 2 hours. Finally, the precipitated acid




alts of tropenol are neant, for t he purposes of the present

ny the salts selected fromanong the hydrochl o2¢ Becernlystr20B85 om de,
N phosphate, 20 hydrogen sul phate, tetrafl uoroborate or

2 uor ophosphat e. The hydrobromi de and hydrochloride salts are
parFicularly preferred, while tropenol Bydrochloride is of particular

i mpor t ance _accor to the invention, T n salts
the i1t rRdbiarEsalbor abee s PehrEaPY R and AR Gt Bagfa T B 2
pr ef er ablsglddied frioe aangg dostone, Hthylisbbatylkeiens angd erathyathyliedondi ai ned i s

t hen comhin t hng acid needed to formthe acid

addi tion P §3€%%é§§§?§v %ﬁ'gc& rocﬁ?orl de, hydrobrom de, hydrogen
phosphate, hydrogen sul phate, tetrafluoroborate or hexafluorophosphate. At

| east % {J@ nﬁntlbﬁéd?tﬂlﬂa inffrodl Jﬁﬁi’n‘ &Bpeﬁ@le'ﬁbrhﬂayiiﬁCbm@ihem thé [irbparfatlen

b bl e
e e b i sl B EEGy bt AL, 2o
(i.e. 1. knémpritidallZastivedtorgsundelsueh atsh‘er exampleltijtropiurgibradnide, used) . .

S\?ZSQ?;S%rﬁ% tp*n‘t?@ﬁé&ﬂfﬁ%{”@%?@gdé““' ﬁﬁ?ﬂﬂﬁé&ﬂigp\gﬁ@ SR |,

the for mf olatamﬂdJacmdmg torthe peesentiswveotion, itisgiassibis i prepare i chI oride

in gas adbufical
epar dPe oyl vE3BREnges I e HecKRARG: REfifod o Bimadtfos
preferabluse.t his HC solution is prepared using the solvent which was used

to prepar C&{;} hfyo%)g‘?%hd%h'lbbﬁl teﬁtfu@é@r ﬁgtey@@m@tggggmﬁdngmed acids is added

to the so ree ase ? unt i | @g&t 1.5to
6.5, prebpiiahaly  the fosn of theatidaddiiongalisitharec 'ti?‘?eaé miatgllal O, e
Stl”lng O ﬂolfro jumfurther 0.5
to 2 hourP&t g‘?—’%ﬁ%ﬁ%?%‘%%m%ﬂ tabwéle?(gj{'egﬁgﬂ%ga%a%ecenb plé & addition salt
of trdfempdmide, smamomtﬁtl bmml®rﬂf WZ%ID"?“%@'M@“@PWH‘ r°§'6 ent sel ected
from‘am)ng acetone, nethylisobutyl ketone and net hyl et hyl ketone, preferably
acet ane, an@lopédvgld a'tl'ﬁrd’é?ﬁbﬁ&:m@t@éat@?fﬁﬂh@ﬁh@é‘of &ﬂd@ﬁndjsﬂéﬁfm fgn, tr 0pen0| ‘
whi ch may be obtained by the preparaM)e process accordi-ng; -0 the=~-
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active corrpounds such as for exanpl'g tiotropiumbromde, ipratropium

brom de or BEA2' 108. Because of the puri ty I n which tropenol can . be
obt ai ned according to the presen@ i onlg is possible to prepare the |
90 abovenentioned active substan pecifications required for

phar maceuti cal
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wherein
20 R denotes a group selected from C4-C4-alkyl and C1-C4-alkylene-phenyl whlch
may be substituted in each case by hydroxy or C1~C4-alkoxy,
optionally in the form of the acid"addition salts thereof as well as optionally in the
form of the hydrates thereof, as a starting material for preparing therapeutically
active compounds such as for example tiotropium bromide, ipratropium bromide or
25 BEA2108, preferably tiotropium bromide. |

A fourth embodiment relates to the use.of scopolamine,
optlonally in the form of the acid addition salts thereof and optionally in the fom1 of
the hydrates thereof, as a starting material for preparing therapeutically active
30 compounds such as for example tiotropium bromide, ipratropium bromide or
 BEA2108, preferably tiotropium bromide.
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Diagram 1:
Starting from the tropenol (I) which may be obtained according to the invention, first

5 tropenol di-(2-thienyl)-glycolate (IV) is formed by reacting with di-(2-thienyl)-glycolic
‘acid derivatives (tH). This ester is converted by oxidation of the clefinic double bond
into the corresponding scopine ester (V), from which tiotropium' bromide can be
obtained by reacting with methyl bromide. |

10 Therefore, in a particularly preferred aspect, the present invention relates to a

process for preparing tiotropium bromide
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characterised in that in a first step a scopine ester of formula (If)
: . Me
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fourth step to tain tiotropium brom de. The Exanples that follow serve to
illustrate some methods of synthesis carried out 5 by way of exanple in
order to prepare tiotropium broni deM&hey are intended solely as possible
procedures, provided as an illustrldtion, without restricting the invention
to their content. -

H

10 which is optionally reacted in a second step, in the form of the'acid. addition salts
thereof, with an ester of formula (1lf) o

o
S OMe
| )—f~on
2

to obtain the tropenol ester of formula (V)

Me |
| N
H
“0 >
‘ S 0
| )—f~on
2 ‘
| = (IV)
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(on e kilogramscale) 3 litres of water are placed i 80®ecembér2006| ushed
Wit nitrogen, and 390 g of zinc powder (<63pn) and, as an activator, 66
m of 57% aqueous hydriodic acid solutijgn are added with vigorous
stirring. This mxture is stirred at_ anbient tenperature for about 5

ni nut es. Whigds @uatergisgd vathy methyd bsemigle ing fousih/atapite optain fiptrepiuft er, are
15 sl oM propfiged. A solution of 910.2 g of scopol ami ne base, takeh.up in
about 2.6 litres of water are slowy added to this mxture and the pHis
adjusted to 4.5 - 5 using 227 m of 62% aqueous hydrobrom c acid sol ution.
After theEhalsampdes et felluhe detviedo illusitate eome rhetticeld dfeyatHesimedraedrait of
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1 hour). Arter cooling to about 40C the Zn salts are filtered off and
washed with about 200 mi of water. The filtrate is repeatedly extracted

Ean 1: 10 Preparation of tropenol (I) in the formof its hydrochloride
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litres ofnparesis stifrediitefitemperature of 65-70°C until saponification is complete (about

1 hour). After cooling to about 40°C the Zn salts are filtered off and washed with

about 200 m! of water. The filtrate is repeatedly extracted with dichloromethane (3-5

times, each time with 2-4 litres of dichloromethane), the organic phases are

25 combined and the solvent is distilled off under reduced pressure. The residue

remaining (371 g of crude praduct) is taken up in 1.5 litfres of isopropanol and the

precipitated solid {metal salt of tropic acid) is filtered off. The filtrate is cooled to

-10°C to 10°C and 120 g of HCl dissolved in 780 ml of isopropano! is slowly added

with vigorous stirring. The pH is adjusted to 2.5 - 4. After the addition has ended, the

30 mixture is stirred for another hour at about -5 °C. The suspension is finally filtered,

the filter residue is washed with about 600 ml of acetone and lastly dried in vacuo at

about 60°C.

Yield: 408.1 g of tropenol hydrochloride (77.4% based on the scopolamine used)

35 Example 2:
Preparation of tropenol! (1) in the form of its hydrochloride (on an industrial scale)

130 litres of water are placed in a reactor flushed with nitrogen and 21.5 kg of zinc
powder (<63um) are added with vigorous stirring. This mixture is heated to a
temperature of 65-75°C. 6.2 kg of 57% aqueous hydriodic acid are added to this




of @5.8 kg of scopol am ne- hydrobrom de-tri hydrate i n 120bédmbert208s of
watfer is added. The resulting mxture is heated to 75-85C and stirred for
2-2.5 hours. After total 5 conversion (T%nltored by TLC) 35.5 kg of a 45%
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f or med 3%%%?’5%6%%%@;%@8%0 %??@68 Eﬁné’%l ycol ate is addeg to thi sy
solution at 30C W|th| n I _h. After the addition has ended, the mxture is
heat e&0 t ExaABWIEr . g y romideut 7 hours with stirri ng. The

met hanol af PF%‘? atlén@r gﬁé{rbge cﬂfefste m xture remaining is cooled and
added to d 36 % hydrochlaoric acid (13.2 kg).
The aque&ﬁgnaﬂ@sé § Ko} tepiped iatoat Q8 keraf tmn%év@acmpﬂ He kebtnadle 35
chl ori deat&érdidg 1 EREmpRs B intbloghe1e5 thkop5te. TiesrdeeftimgadltpentibilsLl) the
m xture stirred for about 1 h at constant temperature. Then the ammonium hydrochloride
25 formed is filtered off and rinsed with toluene (26 L). At a jacket temperature of about
50°C some of the toluene (about 60 L) is distilled off in vacuo. After cooling to about
25°C 15.8 kg of methyl di-(2-thienyl)glycolate are added and the resulting mixture is
heated to 50°C to dissolve it. Toluene (40 L) is placed in another apparatus and
sodium hydride (2.7 kg) is added thereto at about 25°C. The previously formed
30 solution of tropenol and methyil glycblate is added to this solution at 30°C within 1 h.
After the addition has ended, the mixture is heated to 75°C under reduced pressure
for about 7 hours with stirring. The methanol formed is distilled off. The mixture
remaining is cooled and added toc a mixture of water (958 L) and 36 % hydrochloric
acid {13.2 kg). The aqueous phase is then separated off and washed with methylene
35 chloride (56 L). After more methylene chloride has been added (198 L) the mixture
~ thus obtained is adjusted to pH 9 with prepared soda solution (9.6 kg of soda in 45 L
of water). The methylene chloride phase is separated off and the aqueous phase is
stirred with methylene chloride (262 L). The methylene chioride phase is evaporated
down to the residue at 65°C. The residue is taken up in toluene (166 L) and heated

Thv@xture is optionally stirred for up to 5 minutes and then a sol ution




o) n 45 L of water). The nethyl ene chloride phase i20begmidredodff and
t he”aqueous phase is stirred with methylene chloride (262 Q The nethyl ene
chloride phase is evaporated down to e residue at 65C. The residue is
taken up in toluene (166 L) and heated 20 Decenber 2005 13 to 95C: The
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36 % hy daeitedbil G adfudtddta™Sbut10.0 with a prepared soda solution (11.0 kg in 51 L
of water). The methylene chioride phase is separated off and the aqueous phase is
extracted with methylene chloride (136 L). Methylene chioride (about 175 L} is
distilled off from the combined methylene chloride phases in a weak vacuum (600 -

25 700 mbar) at 40°C. The contents of the apparatus are cooled to 20°C, acetyl chloride
{about 0.5 kg) is added and the mixture is stirred for about 40 minutes at 20°C. The
reaction solution is transferred into a second apparatus. The pH is adjusted to 2.0
with a prepared hydrochloric acid solution (4.7 kg of 36 % hydrochloric acid in 460 L.
of water) at 20°C. The methylene chloride phase is separated off and discarded. The

30 aqueous phase is washed with methylene chloride (39 L). Then methylene chloride
(130 L) is added and the pH is adjusted to 10.0 with a prepared soda solution (7.8kg
of soda in 38 L of water) at 20°C. After 15 min. stirring the organic phase is
separated off and the aqueous phase is washed twice with methylene chloride (97 L
and 65 L). The methylene chloride phases are combined and some of the methylene

35 chloride (90 L) is distilled off in a weak vacuum at a temperature of 30 - 40°C. Then
dimethylformamide (114 kg) is added and the remainder of the methylene chloride is
distilled off in vacuo at 40°C. The contents of the apparatus are cooled to 20°C.

c) Preparation of the tiotropium bromide
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Mel ting 'ﬁ‘g&} at a heating rate of 10 Kimn). If

desired We@t ng B é%@s&%grﬁﬁﬂ%g&}h&@ 2 brating safeiaftl® iKiminkrystal line 20
nonohydrate of tiotropiumbromde. This may be done as follows. 15.0 kg of
vessel | HRsSrBE o AIRFE b iRt darte SrnVEReH it e SBistinn: torper at ur e
unt i | 28 menehydeaie of tiotropising brcn’mde 'Phlsl niay be domar aofllog8. 8 kg), noi stened
Wi th wat ¢5.0 kg of tiotropium bromide are added to 25.7 kg of water in a suitable reaction
vessel. The mixture is heated to 80-90°C and stirred at constant temperature untit a
clear solution is formed. Activated charcoal (0.8 kg), moistened with water, is
suspended in 4.4 kg of water, this mixture is added to the solution containing
25 tiotropium bromide and rinsed with 4.3 kg of water. The resulting mixture is stirred for
at least 15 min at 80-90°C and then filtered through a heated filter into an apparatus
which has been preheated to an external temperature of 70°C. The filter is rinsed
with 8.6 kg of water. The contents of the apparatus are cooled to a temperature of
20-25°C at a rate of 3-5°C per 20 minutes. The apparatus is further cooled to 10-
30 15°C using cold water and crystallisation is completed by stirring for at least one
hour. The crystals are isolated using a suction filter drier, the isolated crystal slurry is
- washed with 9 L of cold water (10-15°C) and cold acetone (10-1 5°C). The crystals
obtained are dried at about 25°C over about 2 hours in a nitrogen current.
Yield : 13.4 kg of tiotropium bromide-monohydrate (86 % of theory).
35 Melting point: 230°C (determined by TLC at a heating rate of 10 K/min).



suspended in 4.4 kg of water, this mxture is added to the solution
containing 25 tiotropiumbrom de and rinsed with 4.3 kg®bevemissr 200%he
resulting mxture is stirred for at least 15 mn at 80-90C and t hen
filtered through a heated filter into an apparatus which has been
preheated to an external tenperature of 70C. The filter is rinsed wth 8.6
kg of water. The contents of the apparatus are cooled to a tenperature of
20-25C at a rate of 3-5C per 20 m nutdS. The apparatus is further cooled to
10 30 15C using cold water and crystallisation is conpleted by stirring for
at | east one hour. The crystals are isolated using a suction filter drier,
the isolated crystal slurry is washed,with 9 L of cold water (10.15C) and
col d. acetone (10-15C). The crystal s-*3Wt ai ned are dried at about 25C over
about 2 hours in a nitrogen current. Yield : 13.4 kg of tiotropium

br om de- nopohydrat e 6 % of . [ 5 Melting point: 230C (determ ned by
TLC at a héat | nﬁ?%égq;fpr%arﬁgﬁ?‘%% Decenber 2005 15 C ains 1, Process
for preparing tropenol (1) M H % f (1) optionally n the formof the
acid addition salts thereof, characperised in that scopine esters of
formula (11) ,Me wherein 10 R deno group selected fromCl, -al kyl and
Cl- C4- al kyl ene phenyl which nmay be tulhed in each case by hydvoxy or
Cl-C4- alkQy, are reduced, optionaldly i e formof the acid addition
salts thereof as well 15 as optionally i/n the formof the hydrates

thereofy in water using zinc in he prese‘ﬁble QI) activating netal salts,

ferably activating.i . .salt , ,
Capont 114 s ol a0 e ool e s agnivensef it ALAFERHERINY )|
that seopine esters of formula (II)

Me:
O H
OTR
° W
wherein
10 R denotes a group selected from C1-Cy4-alkyl and C1-Cy-alkylene-
phenyl which may be substituted in each case by hydroxy or C1-Cy-
alkoxy, '

are reduced, aptionally in the form of the acid addition salts thereof as well
15 as optionally in the form of the hydrates thereof, in wafer using zinc in the

presence of activating metal salts, preferably activating iron or copper salts,

and are subsequently saponified using suitable bases to obtain tropenol of

formula (1),




20 Decenber 2005 16 2) Process according to claim1, characterised in that
scopol anmine of formula (I1) ,Me (I1') 5 is used as thez@Degimiserdens vati ve
of formula (1), optionally in the formof the acid addition salts thereof
as well as optionally in the formof the hydrates thereof. Process
according to claiml or 2, characterised in that 10 in a first step zinc is
placed in water, in a second step, optionally after activation with a

sui table activating reagent, the netdl6 salt is added, in a third step the
conmpound of forrmula (I1) is added, optionally in the formof one of the
acid addition salts and/or hydrates thereof, 15 in a fourth step the ester

function ig saponified usin Sultabl e base.a ' t 3;fﬁﬁpémund of
fornula (I ;) i %@stﬁcﬁﬁrﬁ%&? ‘gﬁ’éﬁ ﬁﬁ‘ﬁ#%—&e&b‘? ﬁh%(gfs‘t’dé)bzgé&%'t“{??% acl d

addi tion salts(m!gmereof. 4) Process according. to one of clainms |., 2 or 3,
characterised in that salts of ma0 Pe-(I11) or CA-(T 1), preferably the

hal i des thereof, are used as fjie netal salt. 5) Process according to claim
4, characterised in that the sialts are selected fromanong FeCl3, CuCl2,

Cul2. G Br2 and CuBr2, di net hy i de 25 conplex, preferably CuBr?2.
O H _OH
o
(i1
5 is used as the scopine derivative of formula (IT), optionally in the form of
the acid addition salts thereof as well as optionally in the form of the
hydrates thereof.

3) Pracess according to claim 1 or 2, characterised in that
10 in a first step zine is placed in water,

in 2 second step, optionally after activation with a suitable activating
reagent, the metal salf is added,
in a third step the compound of formula (IT) is added, optionaily in the
form of one of the acid addition salts and/or hydrates thereof;

15 in a fourth step the ester function is saponified using a suitable base and
finally the compoynd of formula (T) is isolated, optionally in the form of
one of the acid additian salts thereof,

4)  Process according to one of claims 1, 2 or 3, characterised in that salts of
20 Ye~(I1T) or Cu-(IT), preferably the halides thereof, are used as the metal
salt.

5)  Pracess according to elaim 4, characterised in that the salts are seie_cted
from among FeCls, CuCly, Culp, CyBry and CuBry-dimethylsulphide

25 complex, preferably CuBry,





