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wherein A represents the group [err] wherein m represents O, 1 or 2,
represents 1 or 2 and m+ n [err] 3, Q represents one of the

doubl e- bonded groups -CH[err] CHerr]-, -CHerr]-CHerr]-CHerr]- -CHCH,

-CH - CH or -CHerr]- (CH[err])[err] (p = 0 or 1) and Q represents
the group =NR, the group =NRR or -
The invention relates to new esters of bi- and
tricyclic amino alcohols, the preparation of these
cohpounds and their use in pharmaceutical compositions.

The new compounds correspond to the formula

A-0-CO -2 (I)
wherein
A represents the group
////(CHz)m—TH————~\
N ' IT
- —CH Q.J ( )
(CHZ)n—iH
wherein

m represents 0, 1 or 2,
n represents 1 or 2 and m + n £ 3,

Q represents one of the double-bonded groups
-CH,-CH,-, -CH,-CH,-CH,-, -CH=CH-,
-CH CH- or —CHz-Q"—(CHZ)p—

~o”

(p = 0 or 1)
and

- Q' " represents the group =NR, the group =NRR' or
the group CH,, wherein R represents an

optionally halo- or hydroxy-substituted Cim
'alkyl group, R' represents a C,,-alkyl group

“and"R-and R' together may also form a C, 4~

[

ol

alkylene grcdp, and, in the case of quaternary
compounds, an equivalent of an anion (X®) is
associated with the positive charge of the N-
atom,
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tHe group CH err], wherein R represents an opti onal

hydr oxy-substituted CJerr]- alkyl group, R err] represents a (Jerr]-al kyl
group and R and R together may also forma Cerr]-

t he. case of quaternary conmpounds, an equival ent of
associated with the positive charge of thg N atom

|y hal o- or

al kyl ene group, and,

an anion (Xerr]) is
and

and

Q" has the same meanings as Q', with the exception
of CH,, and with the proviso that Q represents
—CHé—Q"-(CHﬂp— when Q' represents CH,,

Z represents the group
II%
R, - C - (III)
I -
R;

i

wherein

.'R1 represents H, OH, CH,0H, C, ,-alkyl or C, -

204

[

i

alkoxy,

, and Ry, which may be identical or different and

one of which may also be H, represent

(a) phenyl, furyl, an aromatic group which is
isocelectronic with thienyl, Cs.p—
cycloalkyl, pyridyl, Cg ,-cycloalkenyl or,
in particular if m is equal to O and/or Q
is equal to —CHZ—Q"—(CHZ)p, R, may also
represent thienyl,

(b) an aliphatic group having up to 20 carbon
atoms optionally interrupted by oxygen, or
a C, ,~alkyl group substituted by phenyl,
phenoxy, thienyl, furyl, Cs.,—cycloalkyl or

_ fluorine, .

(c) the entire group III may also represent
the tricyclic group of the formula
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Q% has«the same neanings as Q, with the exception of CHerr],_and with the
proviso that Qrepresents -CHerr]-Q - (CHerr])[err]- when Q represents
CHerr], Z represents the group [err] wherein R err] r@mmﬁ:&maSBdénR

CHerr]OH derr]-alkyl or (Jerr]- alkoxy, R2 and R3, WhIC mﬂ lBH

I dentical or different and one of which may al so be H, repr
phenyl, furyl, an aromatic group which is 9soelectronic with

Cerr]- or a group of formula

- (VI)
1 (CH2)q

wherein B may represent S or CH=CH, R', has the
same meaning as R, and may additionally
represent phenyl, thienyl, furyl, thiazolyl,
thiadiazolyl or methoxyphenyl, Y represents a
single bond, an O- or S-atom or one of the
groups -CH,-, -CH,-CH,-, —-CH=CH-, -OCH,~ or
-S-CH,- and g represents 1, 2 or 3.

In the compounds of formula I R, preferably
represents OH. The group -OA preferably has an a-
configuration and is derived for example from scopine,
tropine, granatoline or 6,7-dehydrotropine or the
corresponding nor-compounds; —bA may, however, also have
the B-configuration as in pseudotropine or
pseudoscopine. |

Examples of corresponding groups include:

-0 R-N —O——// R—£$4R' | Xe

R-N o -0 R-NV-R* o ¥




cyicl oakkyl, pyridyl, C[err]-cycloal kenyl or, in particular if " mis equal to

O and/or Qis equal to -CHerr]-Q-(CHerr])[err], R erflssqay a@lBseé)Re ced
IR
e

represent thienyl, (b) an aliphatic group having up to 2
optionally interrupted by oxygen, or a (ferr]-al kyl grou IBW ’r E
phenyl, phenoxy, thienyl, furyl, (err]-cycloal kyl or fl !

entire group Il may also represent the-tricyclic group of the fornula
[err]

-o~___..< R-N ) : -0 ~< R—I\Il@—R' > o

—o_./ o~ -OJ Jé— ©
\ ]

-— e -

-0—— : -0

The substituent R is preferably a lower alkyl

- group, especially CH;, or may also represent, for
example, C,H,, n-CgH,, i-CH, and R' preferably represents
CH;. R and R' together may represent, for example,
'(CHé_) s—- ~ The halogen substituent for R is preferably F
é?'*;“éi_.g-“a--ies'_sgr.exten_t, Cl. If R.represents _a halo- or
hydfoxy-substituted alkyl group it is preferably
—CH,~-CH,F or -CH,-CH,OH. ' Accordingly, the group a
represents, for example, the groups of scopine, N-
ethylnorscopine, N-isopropylnorscopine, tropine, N-
isopropylnortropine, 6,7-dehydrotropine, N-8-



-4- or-a group of fornula [err] wherein B may represent S or CH=CH, R[err]
has the sanme neaning as R err] and nmay additionally represent phenyl, .
thienyl, furyl, thiazolyl, thiadiazolyl or nethoxyphenyl, Y represents a

single bond, an O or S-atomor one of the groups -CH err]-, -CH2-CH2-,

-CH=CH, -O0OCH2- or 6

fluorocethylnortropine, N-isopropyl-6,7-dehydro-
nortropine, N-methylgranatoline or the corresponding
quaternary compounds, the anion preferably being Br® or
CH,S0%.

The group Z may have the following meanings, for
example, whilst the aromatic groups may also be
substituted, e.g. by CH;, OCH;, F or Cl:

7\ N\
o0 O

HO-C- CH.,-C- HO-C~

. C |

]

CH3—T— HO-C- HO-C-
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-8 CH2s and q represents 1, 2 or 3. In the conpounds of formula | R2
orrespondi ng nor-conpounds; -OA may, however,

preferably representSObten RBfact OUP - OA preferably has an [er]-
configuration a 3 .'

or 6, 7-dehydr ot:] mm ﬁ“lt

al so have the [er t lon as in pseudotropine or pseudoscopi ne.

mor exanpl e from scopine, tropine, granatoline
Exanpl es of correspondi ng groups includer ferr]

HO-C-~ HO—Ci— CH3 -C-
S n_CSHll /O
OCH




-5 [ekr] The substituent Ris preferably a | ower al kyl group, especially
CH3, or may al so represent, for exanple, (Jerr]Herr], n-Cerr]JHerr],
i-Clerr]Herr] and R preferably represents CH3. R and R together may
represent, for exanple, -(CHerr])[err]-. The hal ogen substituent for Ris
preferably F or, to a lesser extent, . 1f Rrepresents a halo- or

hydr oxy-substituted al kyl group it is pr'ef%r‘ably -CH err] rr]F or

-CH err]-CH err]OH. Accordingly, the grouE A represents, flor exanple, the

S

groups of scopi@ 1
OH L/ on ]/
" CX X

L
0
C

/S
If in the group II m represents 0 and/or Q
represents —CHZ—Q"-—(CHZ)p-, the group IITI may have the
following additional meanings, 1in particular:

:—__—\S ——s ;:\S

HO-C- HO-C- HO-C-

T
»
By,
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etthyl ner scopi ne, N-isopropyl norscopi ne, tropine, | sopropylnortropi ne,
6, 7- dehydrotropine, N-[err]- 6- quoroethyInortroplne
N-isopropyl -6, 7-dehydro- nortropine, N nethylgranatoline OFS ea}hSB%MRfm“wd
correspondi ng quaternary conpounds, the anion preferably bej

CH err]SOerr]. The group Z may have the follow ng neaningsl

whi |l st the aromatic groups nay also be - ¢ -

i S S. S
‘ HO-C- HC- H,C-C-
e N

S S S
+:- // l_%/ /
HO-C- CH3—C— ' HO-C—

The quaternary compounds of formula I are
particularly suitable for therapeutic use, while the
tertiary compounds are imporpgnt not only as active
substances but also as intermediate products.

- The compounds according to the invention are
'anfﬁéholinergacs with a potent and long-lasting .effect.
At aosages in the micréogram range, periods of effect of
more than 24 hours are achieved after inhalation.
Moreover, the toxicity is in the same range as that of
.the standard commercial product ipratropium bromide,

whilst at the same time the therapeutic effect is in



suabstifuted,
[err]

e.g. by CHerr], OCHerr], For d: [err] 7 [err] 8

some cases significantly greater.

- In accordance with their nature as
anticholinergics, the new compounds are suitable, for
example, for treating chronically obstructive bronchitis
and (slight to moderate) asthma and also for treating
vagally induced sinus bradycardia. Whereas in diseases
of the respiratory tract it is chiefly recommended to
administer the new active substances by inhalation
(especially the quaternary compounds), thereby largely
eliminating any side effects, the compounds are
preferably administered by intravenous or oral route in
the case of sinus bradycardia. It has been found to be
advaﬁtageous that the new compounds have virtually no
effect on gastrointestinal motility.

For use, the compounds according to the invention
are processed with known excipients and/or carriers to
form conventional galenic preparations, e.g. solutions
for inhalation, suspensions in liquefied propellant
gases, preparations containing liposomes or
proliposomes, injectable solutions, plain or coated
tablets, capsules, powders for inhalation for use in

conventional inhalers.
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[ in the group Il mrepresents O and/or Q represents
-CHerr]-Q-(CHerr])[err]-, the group Il may have the foll ow ng

addi tional meanings, in particular: [err] [err] The quaternary conpounds
of formula | are particularly suitable for therapeutic use, while the
tertiary conpounds are inportant not only as active substances but also as
i nt er nedi at e products. - 11 -

Examples of formulations (amounts given in percent by
weight):

1. Metering aerosol

Active substance according to
the invention ' 0.005
Sorbitantrioleate 0.1
Monofluorotrichloromethane and .
difluorodichloromethane 2 : 3

to 100

The suspension is poured into a conventional
aerosol container with a metering valve.
Preferably, 50 ul of suspension are dispensed on
each actuation. The active substance may also be
dispensed in a higher dosage if desired (e.g. 0.02%
by weight).

2. Tablets

Active substance according to

the invention 0.05
Colloidal silica 0.95
Lactose 65.00
Potato starch 28.00
Polyvinylpyrrolidone : 3.00
Na-cellulose glycolate 2.00
Magnesium stearate 1.00

~.The ingredients are processed in the usual way to
S E Ezfoirm-tablets weighing 200 mg.. -

e B

e
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The compounds according to the invention are anticholinergics with a potent
and long-lasting effect. At dosages in the m crogramrange, periods of
effect of nore than 24 hours are achieved after inhalation. Mreover, the
toxicity is in the sane range as that of the standard commerci al product

| pratropi um brom de, whilst at the sarre_ti'{re_the therapeutic effect is in

- 10 - sone cases significantly greater.

The advantageous properties of the new compounds
are found for example in their inhibition of
broncholysis in rabbits (acetylcholine spasm i.v.).
After intravenous administration of the new active
substances (dosage 3 pg/kg i.v.) the maximum effect was
obtained after 10 to 40 minutes. Even on isolated
organs, e.g. on the guinea-pig ileum or rectum, numerous
compounds according to the invention were found to have
a long duration of activity.

The new compounds may be prepared by methodé known
per se. -

1. Preferably an ester of formula
Z - CO - OR" (VII),

wherein Z is as hereinbefore defined and R"
represents a C,,—alkyl group, preferably methyl or
ethyl, is transesterified, in the presence of a
conventional transesterification catalyst, with an

aminoalcoheol of formula

/(CHZ)m - TH\

HO-CH Q'a Qa

\ I _/ (VIII),
(CH,) - CH '

whereim m and n are as hereinbefore defined, Q',
represents NR' or NH, Q, has the same meaning as Q,
_with the proviso that if Q, represents
-%&“*5j*3529?7£¢3ﬂp‘n Q" can_only_{epresgnt NR:,UEpd
“wherein the OH-group is in the a- or B-position, or

M

e

2. a reactive derivative (R'" represents a readily
cleavable group)
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-« I n_accordance with their nature as anticholinergics, the new conpounds
are suitable, for exanple, %%Latreating chronically obstructive bronchitis

and (slight his and also for treating vagally induced sinus
br adycardi a. ﬂ ases of the respiratory tract it is chiefly
recommended t o ' e new active sybstances by inhalation

(especially the quaternary conpounds), thereby largely elimnating any side
effects, the conpounds are preferahl yqadniglst ered by intr?yggous or oral
route in the case of sinus bradycardia. It has been found to be
advant ageous that the new conpounds have virtually no

- of the acid 2Z-cO-OH, particularly an acid chloride

or imidazolide thereof, is reacted with an alcohol
of formula VIII, optionally in excess or in the
presence of a tertiary amine such as triethylamine,

and optionally the resulting compound

a) if Q' represents NR', is quaternised w}th a
reactive moncderivative X-R of a corresponding

alkane (X = leaving group) or

b) if Q', represents NH, is quaternised with a
terminally disubstituted alkane X-(C, -
alkylene)-X without intermediate isolation or

c) 1if Q, equals -CHZ—NR'—(CHz)ﬁ-, is guaternised
with a reactive monoderivative X-R.

Alternatively, starting compounds may be
quaternised, in which the starting compound VIII
contains R representing a "halo- or hydroxy-substituted
alkyl group" instead of R!' at the nitrogen atom.

The transesterification according to process 1 is
carried out with heating in an organic solvent, e.q.
toluene, xylene or heptane, or in a melt, using strong
bases such as sodium methoxide, sodium ethoxide, sodium
hydride or metallic sodium as catalyst. In order to
eliminate the lower alcohol released from the
equilibrium, reduced .pressure is used, and possibly the
alcohol is distilled off azeotropically. The
tragsesterification is carried out at temperatures
ééqé}ally hof“exceeding 95°C. Frequently, trans-—
esterification proceeds more easily in a melt. The
reaction according to process 2 is carried out in an
organic solvent or mixture of solvents which is
sufficiently inert under the reaction conditions, e.g.



ef.f ect :on gastrointestinal notility. For use, the conpounds according to
the invention are processed wth known excipients and/or carriers to form
conventional gal enic preparations, e.g. solutions for inhalation,
suspensions in liquefied propellant gases, preparations containing

| i posones or proliposones, injectable sglﬁtlons plain or coated tablets,
capsul es, powders for inhalation for use A Conventional inhalers.

acetone or acetonitrile, at temperatures between about
0°C and the boiling temperature of the reaction mixture.

- The free bases may be obtained from acid addition
salts of the tertiary amines, if desired, using suitable
basic compounds in a manner Xknown per se. The
quaternisation is carried out in suitable solvents, e.q.
acetonitrile or acetonitrile/methylené chioride,
preferably at ambient temperature; the preferred
quaternising reagent is a corresponding alkyl halide,
e.g. alkyl bromide, or a corresponding sulphonié aéid
derivative, e.g. a methane- or toluenésulphonic acid
derivative. Transesterification products wherein Q!
represents NH are used as starting materials for those
compounds in which R and R' together represent a C,.6”
alkylene group. Conversion into the tertiary and then
quaternary compound is carried out using suitable 1,4-,
1,5~ or 1,6-dihaloalkanes without intermediate
isolation.

The starting compounds, where they have not already

been described, méy be obtained analogously to known

compounds.

Examples:

Methyl di-(2-thienyl)glycolate from dimethyloxalate and
2-thienylmagnesium bromide; |

Ethyl di-(2-thienyl)glycolate from (2-thienyl)glyoxylic
acid and 2-thienyllithium;

Ethyl hydroxyphenyl-(2-thienyl)acetate from
methylphenylglyoxylate and 2-thienylmagnesium bromide or
from methyl (2-thienyl)glyoxylate and phenylmagnesium

.brqggdet —— .

'Slmilarly, methyl 2—th1enylg1yoxylate and cyclohexyl- or
cyclopentylmagnesium bromide may be reacted.

There are also several possible methods of
pPreparing the aminoalcochols.
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Exanpl &s of formul ati ons (amounts given in percent by weight): 1

Met eri ng aer hech Has ance according to the invention
0.005 Sorbita 0.1
Monof | uorotri & E nd di fl uorodi chl oronethane 2 : 3 to 100 The_
suspension is poured into a conventional_a%rogol container with a netering
val ve. Preferably, 50 [err]l of suspension aré di spensed on

Pseudoscopine can be obtained according to M.

Pelonovski et al., Bull. soc. chim. 43, 79 (1928).
- Pseudotropenol can be isolated from the mixture (by

fractional crystallisation or distillation) which is
obtained, for example, according to V. Hayakawa et al.,
J. Amer.Chem.Soc. 1978, 100(6), 1786 or R. Noyori et
al., J.Amer.Chem.Soc. 1974, 96(10), 3336.

N-ethylnorscopine and N-isopropylnorscopine may be
prepared by hydrogenolysis from the corresponding N-
alkylnorscopolamines analogously to Banholzer
DE-A P 3215933. 6-methyl-6-azabicyclo[3.2.1)Joctan-3-a-
ol. can be prepared accordihg to F.I.Carroff et al., J.
Med.Chem. 30, 805 (1987), and 7-methyl-7-azabicyclo-
(2.2.1]heptan-2a-0l may be obtained according to J.R.
Pfister et al., J. Pharmac. Sciences 74, 208 (1985).

Starting from 2~ or 3-furylglyoxylnitrile the
corresponding methylesters may be prepared in
conventional manner via the 2- or 3-furylglyoxylic acid
obtainable from the starting material. From these
methylesters, the corresponding glycolic acid esters may
be obtained as described with the organometallic
derivatives of 2- or 3-bromothiophene. The
organometallic compounds obtainable from 2-, 3- or 4-
halopyridine can be reacted with methyl 2- or
3-thienylglyoxylate to obtain the correspohding glycolic
acid esters.

Thienylglycolic acid esters in which the thiophene
ring in.the 2~ or 3-position contains fluorine may be
obtained, for example, starting from 2-fluorothiophene
or 3-fluorothiophene (bromination to obtain 2-bromo-3-
fluoré-.or 2-bromo-5-fluorothiophene and, after

ﬁcqéﬁgrsignriptp corresponding organometallic compounds,
ﬂrééétion with suitable glyoxylic acid esters to obtain
the glycolic acid esters.

2-fluorothiophene and 3-fluorothiophene may be
reacted analogously to Unterhalt, Arch.Pharm. 322, 839
(1989) to obtain the corresponding glyoxylic acid esters



each actuation. The active substance may al so be di spensed in a higher
dosage if desired (e.g. 0.02% by weight). 2. Tabl ets Active substance :

according to the invention 0.05 Colloidal silica
0. 95 Lactose 65. 00 Potato starch

28. 00 Pol yvi nyl pyrrolidone - 16 — 3.00 Na-cellulose glycolate
2. 00 Magnesium stearate 1.00

which may then in turn be reacted with 2- or 3-thienyl
dexivatives, for example, to obtain glycolic acid
esters, as described above. 'By a suitable choice of
comﬁonents, symmetrically substituted dithienylglycolic
acid esters may be prepared analogously.

A method analogous to benzoin condensation and
benzylic acid rearrangement is also possible.

The acid chlorides required may be obtained from
the acids and thionyl chloride whilst the imidazolides
may be obtained from the acids and carbonyldiimidazole.
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The ingredients are processed in the usual way to formtablets weighing 200
ny. '- 12 - The advant ageous properties of the new conpounds are found
for exanple in their inhibition of broncholysis in rabbits (acetyl choline
spasmi.v.). After intravenous adm nistration of the new active substances
(dosage 3 [err]g/kg i.v.) the nBX|nun1effect was obtained after 10 to 40

m nutes. Even on |solated

The following Examples illustrate the invention
without restricting it.

‘Example 1

Benzylic acid scopine ester-methobromide

a) Benzylic acid scopine ester from a-chlorodiphenyl-

acetic acid chloride and scopine

- . St . T Y PP W S T T — T —— G G W Y THY D T S P b S T A St (ot Tl M e o N . e S Y. e v St e

26.5 g (0.1 mol) a-chlorodiphenylacetic acid
- chloride are added to a solution of 31.0 g

(0.2 mol) of scopine in 60 ml of anhydrous pyridine
at 0°C within 50 minutes with stirring. After it
has all been added the mixture is stirred for 4
hours without cooling and then left to stand for 24
hours. In order to work up the mixture the scopine
hydrochloride precipitated is suction filtered.

The solution separated off is evaporated down under
reduced pressure, the residue is dissolved in a
mixture of 600 ml of water and 15 ml of conc.
hydrochloric acid and heated to about 80°C for 10
minutes. At a temperature below 20°C, sodium
carbonate is added until a pH of 9 is achieved.

The benzylic acid scopine ester is extracted with
methylene chloride and the extracts are dried over
sodium sulphate. After evaporation and treatmenf
wiéh acetone, white crystals are obtained, m.p.
182-3°C (decomp.), yield 31.8 g (87% of theory).
Elementary analysis and spectra confirm that the
tltle compound has been obtained which can be

s T" converted in the usual way into the hydrochlorlde,

m.p. 256°C (decomp., from ethanol).
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organs; e.g. on the guinea-pig ileumor rectum numerous conpounds
according to the invention were found to have a long duration of activity.
The new conpounds rmay be prepared by net hods known per se. 1. Preferably
an ester of formula Z - CO - OR" (VIl), wherein Zis as

herei nbefore defined and R' represents a_(Cgrr]-alkyl group, preferably
methyl or ethyl, is transesterified, in the presence of a conventi onal

transesterificali on BeAHAINY adid BpiHE GOl o bd By @ acia

imidazolide and scopine

A suspension of 7.13 g (0.046 mol) of scopine and
3.2 g {0.0115 mol) of benzylic acid imidazolide in
50 ml of acetone is heated to boiling point. After
about 10 minutes a further 9.6 g (0.0345 mol) of
benzylic acid imidazolide are gradually added
thereto. After the reaction has ended the mixture
is cooled with ice/common salt. -~ The crystals
precipitated are suction filtered. They may be

..converted into the hydrochloride, m.p. 256°C
(decomp.; from ethanol). Yield 8.9 g, 53% of
theory).

c) Benzylic acid scopine ester methobromide

7.12 g (0.075 mol) of methylbromide dissolved in
acetone are added to a suspension of 5.48 g
(0.015 mol) of benzylic acid scopine ester in

120 ml of acetonitrile and 20 ml of carbon
tetrachloride and the mixture is left to stand
under a slight overpressure until the reaction has
ended. The crystals precipitated are suction .
filtered, washed with cold acetonitrile then with
diethylether and after drying (at 40°C under
reduced pressure) recrystallised from
methanol/ether, m.p. 200°C (decomp.).

Elementary analysis and spectrum confirm that the

‘desired compound has been obtained.
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[err] whereimmand n are as hereinbefore defined, Q[err] represents NR
or NH Qerr] has the sane neaning as Q wth the proviso that if err]

represents -CHerr]-Q-(CHerr])[err]-, Q can only represent NR, and
wherein tne OHgroup is in the [err]- or [err]-position, or 2. a reactive
derivative (R " represents a readily clegv%glg group) - 13 -

Example 2

1-N—-B8-Fluorocethylnorscopoclamine-methobromide

a) 1-N-B-Fluoroethylnorscopolamine~hydrochloride

A mixture of 16.3 (0.05 mol) of l-norscopolamine-
hydrochloride, 6.3 g (0.05 mol) of 2-bromo-
fluorocethane, 10.6 g (0.1 mol) of sodium carbonate
and 100 ml of acetonitrile is refluxed for 6 hours.
Then a further 6.3 g (0.05 mol) of 2-bromofluoro-

- ethane and 5.3 g (0.05 mol) of sodium carbonate are
added and the mixture is heated for a further 24
hours. Finally, 3.2 g (0.025 mol) of 2-
bromofluoroethane and 2.7 g (0.025 mol) of sodium
carbonate are added and the mixture is heated for a
further 48 hours. It is suction filtered and the
solution is concentrated by evaporation. The
residue is taken up in methylene chloride,
extracted with water and the methylene chloride
phase is dried over sodium sulphate. After
distillation of the methylene chloride an oily
residue is obtained which is reacted in the usual
way to form the hydrochloride. From methanol/ether
13.1 g of white crystals are obtained (70.4% of
theory), m.p. 197-8°C (decomp.).

b) Reaction to form the methobromide

. B S . s — e v T VIS S SEE " WY T T — —— — — d— — - 4t i

7.0 g (0.021 mol) of the amine liberated in the

usual’ way from the hydrochleride obtained -in a) are

'r_""m:‘\..; |

reacted in 20 ml of absolute acetonitrile with

9.9 g (0.104 mol) of methylbromide for 6 days under
a slight overpressure. The crystals precipitated
are recrystallised from methanocl/ether. 3.9 g of
white crystals, m.p. 194°C (decomp.).
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Zi- CO-- OR" (I'X) of the acid Z-CO OH, particularly an acid
chloride or imdazolide thereof, is reacted with an al cohol of formula
VIIIl, optionally in excess or in the presence of a tertiary am ne such as
triethylamne, and optionally the resulting conpound a) if QJ[err]
represents NR, is quaternised with a reacltd ve nonoderivative X-R of a
correspondi ng al kane (X = leaving group) or b) if Q[err] represents NH,
i s quaterni sed withEkehentargl halliystiBshhtiuspdcairkagen¥if @hat the

al kyl'ene) - X wi thouty i pj gr gEdLaLSa' 8852HL2R Shtained.

Exéﬁple 3

Mandelic acid scopine ester methobromide

155.2 g (1.0 mol) of scopine are dissolved in
200 ml of absolute methylene chloride and 116.9 g
(0.55 mol) of acetylmandelic acid chloride dissolved in
100 ml of absolute methylene chloride are added dropwise
thereto (at 20°C within 1 hour). (The acetylmandelic
acidvchloride is obtained from acetylmandelic acid and
thionyl chloride). After one hour the scopine
hydrochloride precipitated is separated off, the
methylene chloride solution is extracted with water and
dried. '

The combined agqueous phases are made alkaline with
sodium carbonate, extracted with methylene chloride and
the methylene chloride phase is dried. The solvent is
distilled off from the combined methylene chloride
solutions. The base which remains is converted into the
hydrochloride in the usual way. After recrystallisation
from acetonitrile, 124.6 g (67.7% of theory) of white
crystals are obtained, m.p. 207°C (decomp.).

27.5 g (0.075 mol) of the acetyl compound thus
obtained are left to stand in 110 ml of 20% hydrochloric
acid for 20 hours at ambient temperature. Whilst
cooling,‘the reaction solution is made alkaline and the
mandelic acid scopine ester is extracted with methylene
chloride. After drying over sodium sulphate and

_T§;§Ei;l§#ion of the solvent, the hydrochloride is
-gfé%gfed_iﬁ ‘the usual way. From methanol/ether, 22.5 g
(95;4% of theory) offﬁhite crystals are obtained, m.p.
141-2°C. :

10.7 g (0.037 mol) of the ester liberated from the
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c) if-Qerr] equals -CHerr]-NR -(CH err])[err]-, is quaternised with a
reactive nonoderivative X-R Alternatively, starting conpounds nay be

guat erni sed, in which the starting conmpound VIII contains R representing a
"hal o- or hydroxy-substituted al kyl group” instead of R at the nitrogen
atom The transesterification accordi ng-tgjprocess 1 is carried out with
heating in an organic solvent, e.g. toluene, xylene or heptane, or in a
mel t, using shearg b@ﬁ%&@ﬂﬂﬁlﬁﬁirﬁxﬂitnr&nk&&i@e(OSD35umbéohofide, sodi um

hydri de or ‘et alll g sodlm 35680 Al Y5t ghe GFEEEriesgkbm nate the | over
_ The crystals precipitated are suction filtered,
washed with cold acetonitrile and recrystallised from
methanol/ether. 10.0 g (70.4% of theory) of white
crystals are obtained, m.p. 223°C (decomp.).
Elementary analysis and spectra ¢onfirm that the
title compound has been obtained.

Example 4

Xanthene-9-carboxvlic acid scopine ester methobromide

a) At 20°C, a solution of 11.1 g (0.11 mol) of
triethylamine in 20 ml of acetone and 26.9 g

(0.11 mol) of xanthene-9-carboxylic acid chloride
(obtained from xanthene-9-carboxylic acid and
thionyl chloride) in 80 ml of acetone are
simultaneously added dropwise to a solution of

15.5 g (0.01 mol) of scopine in 50 ml of acetone at
20°C. After 4 hours a further 1.1 g (0.01 mol) of
triethylamine and 2.69 (0.011 mol) of xanthene-9-
carboxylic acid chloride are added. After 4 days
the mixture is suction filtered and the solvent is
distilled off from the solution. Sodium carbonate
solution is added to the residue and extracted with
methylene chloride. The organic phase is dried
over sodium sulphate and the solvent is distilled
offl From the residue, the hydrochloride of the
resulting xanthene-9-carboxylic acid scopine ester
is obtained in the conventional manner; white
crystals from acetonltrlle/ether, n.p. 223 C

(decomp ), yleld 21. 8 g.

W IWI\‘-

b) The base is liberated in the usual way from a
sufficient quantity of the hydrochloride obtained
in a). 36.3 g (0.1 mol) thereof are reacted in a
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equi librium reduced pressure is used, and possibly the al cohol is
distilled off azeotropically. The transterification is carried out at
tenperatures generally not exceeding 95 err]C. Frequently, trans-
esterification proceeds nore easily in a nelt. The reaction according to
process 2 is carried out in an organic-saaent or mxture of solvents which

Is sufficiently inert under the reaction conditions, e.g. - 14 -
solution of 47.5 g (0.5 mol) of methylbromlde in

49 g of acetonitrile for 24 hours under slight
] overpressure. The crystals obtained are suction
;filtered, washed with acetone/ether and
recrystallised from ethanol. Yield 44.0 g (95.8%
of theory), white crystals, m.p. 139°C. The
crystals contain 0.5 mol of ethanol. Elementary
analysis and spectra confirm the presence of the

title compound.

The other compounds according to the invention may
also be obtained in accordance with the Examples given

above. The compounds melt with decomposition.
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acetone or acetonitrile, at tenperatures between about O[err]C and the
boiling tenperature of the reaction mxture. The free bases nay be obt ai ned
fromacid addition salts of the tertiary amnes, if desired, using suitable
basi ¢ conmpounds in a manner known per se. The quaternisation is carried out
in suitable solvents, e.g. acetonitrile_ogzacetonitrile/ methylene chloride,
preferably at anmbient tenperature; the preferred quaternising reagent is a
correspondi ng al kyl halide, e.g. al kylabgofti ge, yor a correspondi ng
sul phoni ¢ acid derivative, e.g. a nethane- or tol uenesul phonic acid
derivative. Transesterification products wherein Q

Compounds of formula

Rl— ~CO-A

o _

o R, A M.p. [°C]

1 OH 3¢~ Tropanyl-methobromide 275-6

2 OH 3a- Tropanyl-8-fluorethobromide 205-6

3 H 3a-N-Ethyl-(68, 78-Epoxy)~
nortropanyl-methobromide 228

4 H 3a—-N-Propyl-(68, 783-Epoxy)~
nortropanyl-methobromide 206-7

5 H 3a-N-Isopropyl-(68, 7B-Epoxy)-
nortropanyl-methobromide 218

6 H 3a-(68, 78-Epoxy)~

_ tropanyl-methobromide 207
7 = H 3a-(6 ,7 -Dehydro)tropanyl-
methobromide’ 226-8
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represents NH are used as starting materials for those conmpounds in which R
and R together represent a (Jerr]- al kylene group. Conversion into the
tertiary and then quaternary conpound is carried out using suitable 1, 4-,
1,5- or 1,6-dihal oal kanes wi thout internediate isolation. The starting
conpounds, where they have not already beew descri bed, may be obtai ned

anal ogously to known conpounds. Exanples: Methyl di-(2-thienyl)glycolate
from di met hyl oxal ate and 2-thi enyl magnesi um br om de;

No._;_ Rl A : M.p. [°C]
8 H 3a—-Tropanyl-methobromide 275-6
9 H 3a-N-Ethyl-nortropanyl-methobromide 256-~7
10 H (-)-3a-N-Isopropylnortropanyl-

methobromide - 256
11 - H (+)-3a-N-Isopropylnortropanyl-

methobromide 256
12 H 3a—-Nortropanyl-8,1"-

pyrrolidinium-bromide 267-70
13 H (+)-3a-Tropanyl-methobromide 278-81
14 H (-)—-3a~Tropanyl-methobromide 278-81
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Ethyl .di-(2-thienyl)glycolate from (2-thienyl)glyoxylic acid and
2-thienyllithium Ethyl hydroxyphenyl-(2-thienyl)acetate from

met hyl phenyl gl yoxyl ate and 2-t hi enyl magnesi um brom de or from net hyl
(2-thienyl)glyoxylate and phenyl magnesium Sim larly, nethyl

2-thi enyl gl yoxyl ate and cycl ohexyl - or-cgsl epentyl magnesi um brom de may be
reacted. There are al so several possible nethods of preparing the

am noal cohol s. TABLE II

Comppunds of formula

No. R1 A M.p. [°C]
1 OH 3a—-N-Isopropylnortropanyl-
methobromide 258
2 OH 3a-N-B-Chlorethylnortropanyl-
methobromide 203
3 OH 3a-N-Ethylnortropanyl- _
methobromide 269 -
4 OH 3a—Tropanyl—ethob§omide 258
5 OH . 3ua-{6B,7B8-Epoxy)tropanyl~
methobromid e 200
6 . OH . 3a-N-Ethyl-(68,78-Epoxy)-
r~j%;a-~~fnQEtIOPanyl-methpbromigja .l ..-220-1
7 OH 3«—(63,7B—Epoxy)—N—isopropyl;"
nortropanyl-methobromide 234-5
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- s15 - *Pseudoscopi ne can be obtained according to M Pol onovski et al.,

Bull. soc. chim 43, 79 (1928). Pseudotropenol can be isolated fromthe
m xture (by fractional crystallisation or distillation) which is obtained,
for.exanple, according to V. Hayakawa et al., J. Aner.Chem soc. 1978,

100(6), 1786 or R Noyori et al., J.Amer. %ﬁen1Soc 1974, 96(10), 3336.

N- et hyl nor scopi ne and N-i sopropyl norscopi ne may be prepared by

hydr ogenol ysis fromthe correspondi ng N al kyl nor scopol am nes anal ogously
to Banhol zer DE-A P 3215933. 6-net hyl -6-azabicyclo[3.2.1]octan-3-[err]-

No. Ry A M.p. [°C] "

8 OH 3a—-N-Methylgranatanyl-
methobromide - : 249

9 OH 3a-N-Isopropylgranatanyl-
methobromid e - 219-20

10 OH 3a—(6 ,7 ~Dehydro)tropanyl-
T methobromide 207-8

11 H 3a~(6 ,7 -Dehydro)tropanyl-
methobromide 214-5

12 OH 3a-{6. ,7 -Dehydro)-N-isopropyl-

nortropanyl-methobromide 223
13 H 3a—-Nortropanyl-8,1°'-
pyrrolidinium-bromide 231-2
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ol- can~be prepared according to F.I.Carroff et al., J. Med.Chem 30, 805
(1987), and 7-nethyl -7-azabi cycl o- [2.2.1] heptan-2a-ol nay be obtai ned
according to J.R Pfister et al., J. Pharmac. Sciences 74, 208 (1985).
Starting from2- or 3-furylglyoxylnitrile the correspondi ng nethyl esters
may be prepared in conventional manner vigzmthe 2- or 3-furylglyoxylic acid
obt ai nable fromthe starting material. Fromthese nethylesters, the
correspondi ng glycolic acid esters may bel.abt aiTitd as descri bed with the
organonetal lic derivatives of 2- or 3-bronothi ophene. The organonetal lic

conpounds obtai nable from2-, 3- or 4-
Comgounds of formula

H
R,-C-C0O-0A
'
H
No. Rl A M.p.[°C]
1 H 3a—-{(68,78-Epoxy)-tropanyl-
methobromide 213-4
2 H 3a— (68, 78—-Epoxy)~tropanyl-
propargochloride 204-5
3 H 3a~-N-Ethyl-(68,78-Epoxy)- _
nortropanyl-methobromide 201 )
4 H 3a~-(6 ,7 -Dehydro})tropanyl-
methobromide 238-9
5 H 3a-Tropany1-methobromide 203-5
6 OH 3a-(6B,7B-Epoxy)tropanyl-
.;a_ metho-methanesulphonate
TETRL T T
- &
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halbpyridine can be reacted with nmethyl 2- or 3-thienyl glyoxylate to obtain
the corresponding glycolic acid esters. Thienylglycolic acid esters in

whi ch the thiophene ring in the 2- or 3-position contains fluorine may be
obt ai ned, for exanple, starting from 2-fl uorothi ophene or 3-fl uorothiophene
(bron1nat|on to obtain 2-bronmp-3- fluoro?®r 2-brono-5-fl uor ot hi ophene and,

after conversion into correspondi ng,ofgan ngt a yi ¢ conpounds, reaction mﬁth
suitabl e glyoxylic acid esters to colic acid esters.
2-fl uor ot hi ophene and 3-fl uor ot hi ophene nay . be

Compounds of formula

Z

— R

1
0]
CO-0OA
No. Ry A M.p. [°C]
1 H 3a— (68, 78-Epoxy)-N-n-propyl
nortropanyl-methobromide 213-4
2 H 3a- (68, 783-Epoxy}-N-isopropyl-
nortropanyl-methobromide 242
3 H 3a-(68, 78-Epoxy)~-N-ethyl- _
nortropanyl-methobromide 217 -
4 H 3a-(68,78-Epoxy)tropanyl-
methobromide (with crystal ether) 139
5 H - 3a-(68,78-Epoxy)tropanyl-
ethobromide : } 128-31
6 ".H ~ 3a—Tropanyl-ethobromide .. 212-3

':’ E;:«' feeeow e . N R - L e
= OH 3a-N-Isopropylnortropanyl-
metho-methanesulphonate 229-32
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react ed anal ogously to Unterhalt, Arch.Pharm 322, 839 (1989) to obtain the
correspondi ng gl yoxylic acid esters - 16 - which may then in turn be
reacted with 2- or 3-thienyl derivatives, for exanple, to obtain glycolic
aci d esters, as described above. By a suitable choice of conponents,
symetrically substituted dithienylglycol2¢ acid esters nay be prepared
anal ogously. A nethod anal ogous to benzoi n condensati on and

No. R A M.p. [°C]

8 H 3a-N-Isopropylnortropanyl-
methobromide 184-5

9 H 3a-(6. ,7 .~Dehydro)-N-isopropyl-
nortropanyl-methobromide . 259

10 H 3a¢-(6 ,7 -Dehydro)-tropanyl-
' methobromide 237-8
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Qeniylic acid rearrangenent is also possible. The acid chlorides required
‘may be obtained fromthe acids and thionyl chloride whilst the inidazolides

may be obtained fromthe acids and carbonyl dii m dazol e. - 17 - The .
followi ng Exanples illustrate the invention without restricting it. Exanple -
1 Benzylic acid scopine ester-nmnethobrom -

Table V

Compounds of formula

W
R l—C—CO—OA
|
R2 ,
No. Rj R W ‘A M.p-{°C)
1 OH H H 3a-{68,783-Epoxy) -
tropanyl-methobromide 223
2 CH,0H H H 3a~-(68,78-Epoxy) -
tropanyl-ethobromide 190~
3 H Cyclo- H 3a—-(68, 783-Epoxy) -
heptyl tropanyl-methobromide 242
4 H Cyclo- H 3a-(68,78-Epoxy) -
heptyl tropanyl-propobromide 215-6
5 -CsHg- H 3a~(68, 7B-Epoxy) - S
tropanyl-methobromide 223-4
6 CH,0H H } H - 3a~- (68, 78-Epoxy)-N-
(B-fluorethyl)-nor-
tropanyl-methobromide 194
7 CH;0H H . - 3a—(68,78-Epoxy)-N-
o (8-hydroxyethyl)-
S ) nortropanyl-
-t”%;f" Them e e . - methobromide - - - 211
8 OH CgHy 4-F 3a~-Tropanyl--
methobromide 220-1
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a) Benzylic acid scopine ester from a-chl orodi phenyl - acetic acid
chloride and scopine 26.5 g (0.1 nol) a-chl orodi phenyl acetic acid chloride
are added to a solution of 31.0 g (0.2 nol) of scopine in 60 m of
anhydrous pyridine at Oferr]C within 50 mnutes with stirring. After it has
all been added the mixture is stirred for 3thours without cooling and then
|l eft to stand for 24 hours. In order to work up the m xture the scopi ne
hydrochl ori de precipitated is suction filtered. The sol ution separated off

i s evaporated down under reduced pressure, the residue is dissolved in a

No. Ry Ry W _ A M.p. [°C]
9 ~-CgHg- H 3a~Tropanyl-
methobromide 287-9
10 -CgHg~ H 3a-N-Isopropyl-
nortropanyl-
methobromide . . 263
11 —-CgH10— H 3a-N-Isopropyl-
' nortropanyl-
- _ methobromide 261
12 OH CgHia _H 30— (6,7-Dehydro) -

tropanyl-methobromide 233-5

13 H CeHil 3-CH3  3a—-N-Isopropyl-
nortropanyl- =
methobromide 252-4

14 H CgHg 3-CH3 3a—-Nortropanyl-
8,1'-pyrrolidinium—
bromide 224-6
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m*xture of 600 ml of water and 15 ml of conc. hydrochloric acid and heated
to about 80[err]C for 10 mnutes. At a tenperature below 20[err]C, sodi um
carbonate is added until a pH of 9 is achieved. The benzylic acid scopine
est-er is extracted with methylene chloridg,and the extracts are dried over
sodi um sul phate. After evaporation and treatnent with acetone, white

crystals are obtained, mp. 182-3[err]& Legcoqp.), yield 31.8 g (87% of
theory). Elenentary anaIyS|s and spectra confirmthat the title conpound

has been obtai ned which can be converted in the usual way into the
hydr ochl ori deCompounds of formula

Ry
—— CO-0A
N\ /
No. A R,  M.p. [°C]
1 3a— (68, 78-Epoxy)-tropanyl-
methobromide . H,0 H 176
2 3a—-Tropanyl-methobromide ' H
3 3a—{6,7-Dehydro)-tropanyl-
methobromide OH
4 3a—(N-B-Fluorethyl)-nortropanyl-
methobromide H _
5 3a-Tropanyl-B8-fluorethobromide OH
6 3a—~{N-Isopropyl)-granatanyl-
methobromide H
7 3a-{N-Isopropyl)-nortropanyl-
.methobromide H
8 3a— (68, 783-Epoxy)-N-isopropyl-
nortropanyl-methobromide OH
9 . ~§ae(63,7B-Epoxy)—N—ethy1nor—
~z?‘§§;"'~\§r93§ny1~m¢§hobromide L . o’
¥0:  3a-(N-Ethyl)-nortropanyl- o
methobromide . OH
11 3a—(N-Methyl)-granatanyl—-
methobromide CH3
T




mp. 256[err] C (deconp.; from ethanol).

- 18 - b) Benzylic acid

'scopi ne ester from benzylic acid imidazolide and scopi ne A suspension of
7.13 g (0.046 nol) of scopine and 3.2 g (0.0115 nol) of benzylic acid

i m dazolide in 50 m of acetone is heated to boiling point.
b¥hzylic acid inidazolide are

mnutes a further 9.6 g (0.0345 nol) of”~

After about 10

NN

II I

gradual 'y added Table VIT
Compounds of formula
N
/ ”
R (’I CO-0-A
1 J_ e
~____A\\B
N .///
No. A R1 M.p.[°C]
1 3a-(6B,78-Epoxy)~tropanyl- -
methobromide H
2 3a—-(6,7-Dehydro)-tropanyl-
methobromide H
3 3a—~-(68,783~-Epoxy)-tropanyl-
methobromide Methyl
4 3a-(6,7-Dehydro)-tropanyl- _
methobromide Methyl -
5 3a-(68, 7B-Epoxy)-tropanyl- )
methobromid e . OH
6 3a-(6,7-Dehydro)-tropanyl-
methobromide OH
TR e . -
e
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theretro. After the reaction has ended the m xture is cooled with ice/comobn
salt. The crystals precipitated are suction filtered. They may be
converted into the hydrochloride, mp. 256[err]C (deconp.; from ethanol).
Yield 8.9 g, 53% of theory). c) Benzyli g,aci d scopi ne ester nethobrom de
7.12 g (0.075 nol) of nethyl brom de dissolved in acetone are added to a
suspension of 5.48 g (0.015 nol) of bengld &r@aai d scopi ne ester in 120 ni

of acetonitrile and 20 ml of carbon téetrachloride and the mxture is left

to stand
Compounds of formula

N=\
S
‘ﬂ/
HO—?—CO—OA
Ry
No. - A R2 M.p. [°C]
1 3a-(68,783-Epoxy)-~tropanyl-
methobromide Phenyl
2 3a-(6,7-Dehydro)-tropanyl-
methobromide Phenyl -
3 3a—-{68,7B83-Epoxy)—-tropanyl-
methobromide Cyclopentyl
4 3a-(6,7-Dehydro)-tropanyl-
methobromide 3-Thienyl
5 3a—-Tropanyl-methobromide 3-Thienyl
6 3a-{N-Methyl)-granatanyl- S
methobromide 3-Thienyl .
e e -
- E’" -
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under.:a slight overpressure until the reaction has ended. The crystals
precipitated are suction filtered, washed with cold acetonitrile then with
‘di ethyl ether and after drying (at 40[err] C under reduced pressure)
recrystallised from nethanol/ether, mp. 200[err]C (deconp.). Elenentary
anal ysis and spectrum confirmthat the @ed?red conpound has been obtai ned.

- 19 - Table IX

thpounds of formula

N.___A\\\
////S
HO—F—CO—OA
R2 .
No. A ' R, M.p. [°C]
1 3a—-(68,78-Epoxy)-tropanyl-
methobromide Phenyl
2 3—(6,7-Dehydro)-tropanyl-
methobromide Phenyl =
3 3a—- (68, 78-Epoxy)-tropanyl-
methobromide Cyclopentyl
4 3¢-(6,7-Dehydro)—-tropanyl-
methobromide 3-Thienyl
5 3a-Tropanyl-methobromide 3-Thienyl
6 3a~-{N-Methyl)-granatanyl- o
methobromide 3-Thienyl -
fj“gé—%—.f" Tt - - -
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Exanpl € 2 1-N-[err]-Fl uoroet hyl norscopol am ne- net hobr om de a)

1-N-[err]-Fl uoroet hyl norscopol am ne- hydrochl oride A m xture of 16.3 (0.05
nol ) of 1-norscopol am ne- hydrochloride, 6.3 g (0.05 nol) of 2-brono-
fluoroethane, 10.6 g (0.1 nol) of sodium carbonate and 100 m of
acetonitrile is refluxed for 6 hours. THen®® Turther 6.3 g (0.05 nol) of
2- bronofl uoro- ethane and 5.3 g (0.05 nmpl ) .of _sodi um carbonate are added
and the m xture is heated for a further rs. Finally, 3.2 g (0.025
nol) of 2- bronofluoroethane and 2.7 g (0.025 nol) of sodium

Compounds of formula

—

N

S

R, -C-CO-0OA

>

E—

No‘ A Rl M.p. [OC]
1 3a—(68,78-Epoxy)-tropanyl- =
methobromide H
2 3a—(6,7-Dehydro)-tropanyl- .
methobromide H
3 3a-(68,7B8-Epoxy)-tropanyl-
methobromide Methyl
4 3a—-(6,7-Dehydro)-tropanyl- _
methobromide Methyl -
5 3a-(683,7B-Epoxy)-tropanyl-
methobromide OH
6 3a-(6,7-Dehydro)-tropanyl-
methobromi@e - OH
e E’“ -
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carbonate are added and the m xture is heated for a further 48 hours. It is
suction filtered and the solution is concentrated by evaporation. The
residue is taken up in nethylene chloride, extracted with water and the
nmet_hyl ene chl ori de phase is dried over sodium sul phate. After distillation
of the nethylene chloride an oily residue37s obtained which is reacted in
the usual way to formthe hydrochloride.. Fropynethanol/ether 13.1 g of
white crystals are obtained (70.4% of - mp. 197-8[err] C (deconp.).
b) Reaction to formthe nethobrom de

Coﬁpounds of formula

’_J>
No. A M.p. [°C]
1 3a-(68,78-Epoxy)-tropanyl-
methobromide -
2 3«—(6,7—Dehydro)—tropany1—
methobromide
3 3a—-(68,78-Epoxy)-tropanyl-
ethobromide
4 3a—(6,7-Dehydro)-tropanyl-
ethobromide
5 3a—Tropanyl Tl
methobromide
6 3a- (N-Methyl)-granatanyl-
methobromide '
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7.0 g-+(0.021 nol) of the amne liberated in the usual way fromthe

hydr ochl ori de obtained in a) are reacted in 20 m of absolute acetonitrile
with 9.9 g (0.104 nol) of nethylbrom de for 6 days under a slight
overpressure. The crystals precipitated agg recrystallised from

met hanol /ether. 3.9 g of white crystals, mp. 194 C (deconp.).

El ementary anal ysis and spectra confi ipgileatyststhe titl e conpound has been
obt ai ned.

Compounds of formula

No. - A M.p. [°C]
1 3a—-{68,78-Epoxy)-tropanyl-
methobromide =
2 3a—-(6,7-Dehydro)-tropanyl-
' methobromide
3 3a—(68,7B—Epoxy)—tropany1—
ethobromide
4 3a—-(6,7-Dehydro)-tropanyl-
ethobromide
5 3a-Tropanyl _
methobromide .
6 3a~(N-Methyl)-granatanyl-
methobromide
'“%;f" e . - )
TNV




Exanpl € 3 Mandel ic acid scopine ester nethobronmide 155.2 g (1.0 nol) of

scopi ne are dissolved in 200 mM of absolute nethylene chloride and 116.9 ¢
(0.55 nol) of acetylnmandelic acid chloride dissolved in 100 nl of absolute
nmet hyl ene chl ori de are added dropwi se thereto (at 20[err]C within 1 hour).
(The acetyl mandelic acid-chloride is obraﬂﬁ%d’fron1acetylnandelic acid and

thionyl chloride). After one hour the scoGlne h{drochlorlde precipitated is
separated off, the nethylene chloride s extracted with water and

dri ed.
Compounds of formula

OH

Co-0A

e

No. ‘A M.p. [°C]
1 3a-(68,78-Epoxy) - tropanyl—

methobromide '
2 3a-(6,7-Dehydro)-tropanyl-

methobromide
3 3a- (683, 78-Epoxy)-tropanyl-

ethobromide
4 3a-(6,7-Dehydro)-tropanyl-

ethobromide .
5 3a-Tropanyl

methobromide
6 -3a-{N-Methyl)-granatanyl-

methobromide
TR
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The corbi ned aqueous phases are made al kaline with sodi um carbonat e,
extracted with nethylene chloride and the nethyl ene chloride phase is
dried. The solvent is distilled off fromthe conbi ned nethyl ene chl oride
sol utions. The base which remains is convegged into the hydrochloride in

t he usual way. After recrystallisation fromacetonitrile, 124.6 g (67. 7% of

theory) of white crystals are obtai nedpgpie xa&7[err] C (deconp.). 27.5 g
(0.075 nol) of the acetyl conpound thus obtained are left to stand in 110

m of 20% hydrochloric acid for 20 hours at anbient tenperature. Wil st
cooling, the r&yarternsgtyitdampaundmde afdatilse and t he

] s
/
==
HO—F—CO—OA

R,

No. A R, "~ M.p. [°C]

1 - 3¢—-(68,78-Epoxy)-tropanyl-

methobromide 2-Thienyl
3a-Tropanyl-methobromide 2-Thienyl
3a—-(6,7-Dehydro)—-tropanyl- =
methobromide 2-Thienyl
4 3a-(N-B-Fluorethyl)-nortropanyl-
methobromide - 2-Thienyl
3a-Tropanyl-B-fluorethobromide 2-Thienyl
3a—(N-Isopropyl)-granatanyl-
methobromide 2-Thienyl
7 3a—(N—Isopropy1)—nortrdpanyl— _
methobromide 2-Thienyl .ot
8 3a-(68,78-Epoxy)-N-isopropyl- ' '
nortropanyl-methobromide 2-Thienyl
9 3a-(68,78-Epoxy)-N-ethylnor-
_ tropanyl-methobromide 2-Thienyl
10 3a—-(N-Ethyl)-nortropanyl-
methobromide - 2-Thienyl
11  _3a-(N-Methyl)-granatanyl-
< z—ge - --..methobromide | 2-Thienyl
This Sheet Has Been Repl
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nmandeli c acid scopi ne ester

Is extracted with nethyl ene chlori de.

dryi ng: over sodi um sul phate and distillation of the solvent, the

After

hydrochl oride is prepared in the usual way. From nethanol/ether, 22.5 g
(92.4% of theory) of white crystals are obtained, mp. 141-2[err]C 10.7 g
(0.037 nol) of the ester liberated fromth& kydrochloride in the usual way
are left to stand for 40 21 -
No. A R, M.p. [°C]
12 3a—- (68, 7B-Epoxy)-N-B-fluoroethyl
-nortropanyl-methobromide 2-Thienyl
13 3a-(68, 78-Epoxy)—-N-n-propyl-
nortropanyl-methobromide 2-Thienyl
14 3a—~Tropanyl-B8-hydroxyethobromide 2-Thienyl
15 3a—{68,78-Epoxy)-tropanyl- -
methobromide Phenyl
16 3a-Tropanyl-methobromide Phenyl
17° 3a—-(N-B-Fluoroethyl)-
nortropanyl-methobromide Phenyl
18 3a—(6,7—Dehydro)7tropanyl-
methobromide Phenyl
19 3a—-{N-Ethyl)-nortropanyl-
methobromide Phenyl. -
20 3a—-(N-Isopropyl)—-noxrtropanyl-
methobromide Phenyl
21 3a-Tropanyl-ethobromide Phenyl
22 3a—-(N-Ethyl)-nortropanyl-
ethobromide Phenyl
23 3a—-(68, 78—Epoxy)-tropanyl-
ethobromide Phenyl _
24 3a-Tropanyl-B-fluorthobromide Phenyl -
25 3a-Tropanyl-methobromide Cyclohexyl
26 3a—-(N-B-Fluorethyl)-nortropanyl-
"methobromide Cyclohexyl
27 3a-Tropanyl-8-fluorethobromide Cyclohexyl
28 3a-Tropanyl-methobromide Cyclopentyl
29 - 3a-Tropanyl-ethobromide Cyclopentyl
éb ?% -;;?NLEthyl)—nortropanyl—-"v -
= methobromide Cyclopentyl
31 BaJ(N—Isopropyl)—hortropanyl— )
methobromide Cyclopentyl
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hours i'n acetonitrile with 17.58 g (0.185 mol) of nethyl bronide under a

slight overpressure.

The crystals precipitated are suction filtered, washed

with cold acetonitrile and recrystallised from nethanol/ether. 10.0 g
(70.4% of theory) of white crystals are obtained, mp. 223[err]C (deconp.).
El ementary anal ysis and spectra confirmtfid the title conmpound has been
obt ai ned. Exanpl e 4 Xant hene-9-carboxylic acid scopi ne ester nethobrom de
a) At 20[err]C, a solution of 11.1 g (0.11 nol) of triethylamne in 20 m

of acetone ang.26.9 g A R, M.p..[°C]
32 3a—-Tropanyl-B-fluorethobromide Cyclopentyl
© 33 3a-(N-B-Fluorethyl)-nortropanyl- Cyclopentyl
methobromide )
34 3a(6,7-Dehydro)-tropanyl-
metho-methanesulphonate 2-Thienyl
35 38-(68,78-Epoxy)-tropanyl- cT
methobromide 2-Thienyl
36 ) 3B3-Tropanyl-methobromide 2-Thienyl
37 - 3B-(6,7-Dehydro)-tropanyl-
methobromide 2-Thienyl
38 3a(6,7-Dehydro)-tropanyl-
methobromide 3-Thienyl
39 3a-{(68,78-Epoxy)-tropanyl-
methobromide 3-Thienyl =
40 (+)-Enantiomer of No. 1
41 (-)-Enantiomer of No. 1
42 3a—-{68,78-Epoxy)~tropanyl-
methobromide 2-Furyl
43 3a—-(6,7-Dehydro)-tropanyl-
methobromide 2-Furyl
44 3a-Tropanyl-methobromid e 2-Furyl _
45 3a— (68, 78-Epoxy)-tropanyl -
methobromide ) 2-Pyridyl
46 3a—(6,7-Dehydro)-tropanyl
methobromide 2-Pyridyl
47 3a-Tropanyl-methobromide 2-Pyridyl
48 __3a—iropany1—me£hobromide 3-Thienyl
gg~§£:§g:£§:7—Dehydro)—tropanyl .
3 ET' ’ -Cyclopentyl
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(0. 11 nol) of xanthene-9-carboxylic acid chloride (obtained from

xaht hene- 9- carboxylic acid and thionyl chloride) in 80 nl of acetone are

si mul t aneousl y added dropwi se to a solution of 15.5 g (0.01 nol) of scopine

in 50 mM of acetone at 20[err]C. After 4 hours a further 1.1 g (0.01 nol)

of triethylanine and 2.69 (0.011 nol) of “x&rt Rene-9- carboxylic acid

chloride are added. After 4 days the mxture is suction filtered and the
solvent is distilled off fromthe solution. Sodium carbonate solution is

added to the rggidue and extracted with nethylene chloride. He organig p. [ec]
phase is dried - 2 _

50 3a-(68,78--Epoxy)-tropanyl

methobromide Cyclohexyl
51 3a—(6,7-Dehydro)-tropanyl

methobromide Cyclohexyl
52 3a-(68,78-Epoxy)-—-tropanyl '

methobromide Cyclopentyl
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over sodi um sul phate and the solvent is distilled off.
--the hydrochl oride of the resulting xant hene-9-carboxylic acid scopine ester

is obtained in the conventional manner; white crystals from
acetonitrile/ether, mp. 223[err]C (deconP.l; yield 21.8 g. b)

is liberated in the usual way froma sufficient quantity of the

From t he residue,

The base

hydr ochl ori de obtained in a). 36.3 g &gbiengb) thereof are reacted in a

Compounds of formula

a

N
Ra~———— S
HOCHZ—?—CO—OA
R, )
No. A R, R, M.p [°C]
1 3a~ (6B, 78-Epoxy)-tropanyl- 2—-Thienyl 5-Methyl
methobromide
2 3a~(6,7-Dehydro)-tropanyl- 2-Thienyl 5-Methyl
methobromide
3a—-Tropanyl-methobromide 2-Thienyl 5~-Methyl
3«¢— (68, 78-Epoxy)—-tropanyl- 2-(5-Methyl)-
methobromide thienyl 5-Methyl
5 3a—(6,7-Dehydro)-tropanyl- 2—-(5-Methyl) -
methobromide thienyl 5-Methyl
6  3a—Tropanyl-methobromide 2—(5—Methy1)~ -
thienyl S5—-Methyl
7 3a- (68, 78-Epoxy)—-tropanyl- 2-Thienyl 5~-Fluoro
methobromide . ’
8 3u—(6,7—Dehydro)~tropany1— 2-Thienyl 5-Fluoro
ﬁethobfomide
9 3a-Tropanyl—methobromide' 2-Thienyl 5-Fluoro
10 3d-(63 78-Epoxy)-tropanyl- 2—-{(5-Fluoro)-
- methobromide thienyl ___.'5-Fluoro
1if~%;';;ké_5-nehydro) tropanyl— 22— (5-F1uoro)— ‘
= methobromide thienyl . 5-Fluoro
12 3¢~-Tropanyl-methobromide 2—(5-Fluoxo)-
thienyl 5-Fluoro
heet Has Been Replaced
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-, 22 - solution of 47.5 g (0.5 nol) of nethylbromde in 49 g of
acetonitrile for 24 hours under slight overpressure. The crystals obtained
are suction filtered, washed with acetone/ether and recrystallised from
ethanol. Yield 44.0 g (95.8% of theory), white crystals, mp. 139[err]C
The crystals contain 0.5 nol of ethanol = BPeffentary anal ysis and spectra

confirmthe presence of the title conpgugg. J@f ot her conpounds accordi ng

to the invention nay al so be obtained ance with the Exanples given

compounds of formula

N

S
HO—(E-—CO—OA
Ry
No. A R, M.p. [°C]
1l 3a-(68, 78-Epoxy)-—tropanyl Phenyl
methobromide
2 3a—~(6,7-Dehydro)-tropanyl Phenyl
methobromide -
3 3a-{68,7B8-Epoxy)—-tropanyl 3-Thienyl
methobromide
4 3a—-(6,7-Dehydro)-tropanyl 3-Thienyl
methobromide
5 3a—Tropanyl 3-Thienyl
methobromide
6 3a—{N-Methyl)-granatanyl 3-Thienyl
methobromide
WA




above,; The conpounds nelt w th deconposition. - 23- TABLEI

"Conmpounds of forrmula [err] No. R1
Mp. [[err]C 1 OH 3[err]- Tropanyl - net hobr om de

A
275-6 2

OH 3[err]- Tropanyl-[err]-fluorethobrom de 205-6 3 H
3[err]-N-Ethyl-(6[err],7[err]-Epoxy)- — 46 -
Table XVII

Compounds of formula

7/ N\

No. A M.p.[°C]
1 3a-(68, 78-Epoxy)-tropanyl-
methobromide
2 3a—-Tropanyl-methobromide
3 3a—(6,7-Dehydro)-tropanyl-
methobromide
4 3a—(N-B8-Fluorethyl)-nortropanyl-
methobromide
5 3a—-Tropanyl-B-fluorethobromide
6 3a-{N-Isopropyl)—-granatanyl-
methobromide
7 3¢~ (N-Isopropyl)-nortropanyl-
methobromide
8 3a-(68,78-Epoxy)—-N-isopropyl-
nortropanyl-methobromide
9 3«—(63 78-Epoxy)-N-ethylnor-
':5 E%'" Epoanyl—methobromlde -
10, = a—(N-Ethyl)—nortropanyl—
methobromide
11 3a—(N-Methyl)-granatanyl-
methobromide -
heet Has Been Replaced
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noer t r opanyl - met hobr om de - 228 4 H
3ferr]=N-Propyl-(6[err], 7[err]-Epoxy)- nortropanyl - met hobrom de
206-7 5 H 3[err]-N-1sopropyl-(6[err], 7[err]-Epoxy) -
nortropanyl - met hobrom de 218 6 H.
3[err]-(6[err], 7[err]-Epoxy)- tropanyl - met4obr oni de

3[err]-(6 ,7 -Dehydro)tropanyl - nethobrom de

207 H

226-8

No. A M.p. [°C]

12 3a- (68, 78-Epoxy) -N-B8-fluoroethyl-
-nortropanyl-methobromide

13 3a- (68, 783-Epoxy)-N-n-propyl-
nortropanyl-methobromide

14 3a—-Tropanyl-B8-hydroxyethobromide

15 3a(6,7-Dehydro)~tropanyl-
metho-methanesulphonate

16~ 38-(68,78-Epoxy)-tropanyl-
methobromide

17 38-Tropanyl-methobromide

18 38-{6,7~-Dehydro)-tropanyl-
methobromide

?'ééf' ) -
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v

~ 24 - "No. R1 A M p.

H 3[err]-Tropanyl - net hobr om de 275-6 9
3[err]-N Ethyl-nortropanyl - net hobr om de 256-7 10 H
(-)=3[err]-N1sopropyl nortropanyl - nethobrg

256 11 H (+)-3[err]-N-1sopropylnortr %Lnyl met hobr om de

256 12 H 3[err]-Nortropanyl -8, 1oy bggrg&!&Q|niun}bronide
267-70 13 H (+)-3[err]-Tropanyl = obrom de

[[err]C] 8
H

278-81 14
H (-)-3[err]-Tropanyl - net hobr om de 278- 81
Colmpounds of formula
Ry

S Cco-0a
No. A R,y M.p. [°C]
1 3a-(68,78-Epoxy)-tropanyl OH

methobromide
2 3a-(6,7-Dehydro)-tropanyl OH

methobromide
3 3a¢~-(68,783-Epoxy)-tropanyl Methyl

methobromide
4 3a-{(6,7-Dehydro)-tropanyl Methyl

methobromide ’
5 3a-Tropanyl H

methobromide '
6 3a—(N—Ethy1)—nortropany1 H

methobromide
by ?;.:_-- - - ~
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_55 T ABLEII
A M p.

Conmpounds of formula [err]
[[err]C 1 OH

No. R1

3[err]-N-1sopropyl nortropanyl - methobrom de 258
2 - OH 3[err]-N—[err]-ChIorethylnorErogaDyl- met hobr om de
203 4
Table A
Cpmﬁounds of formula
"~
S
]/
HO—?—CO OA
R, )
- Mp. [°C]
No. A Ro Base Hydro-
N chloride
1 3&—(68,7B—Epoxy)—tropanyl 2-Thienyl 149-50 238-41
2 3a-Tropanyl - 2-Thienyl 167-8 253
3 3a-(6,7-Dehydro)-tropanyl 2-Thienyl 164-5
4 3a-{N-B8-~-Fluorethyl)- 2-Thienyl
nortropanyl 236 i}
5 3a-(N-Isopropyl)-
granatanyl 2-Thienyl 232
6 3a-{N-Isopropyl)-
nortropanyl 2-Thienyl 250
7 3a— (68, 7B8-Epoxy)-N-iso- 2-Thienyl
propylnortropanyl 206
8 3a~(68, 78-Epoxy)—N-ethyl- 2-Thienyl -
nortropanyl 212;3
9 3a-(N-Ethyl)-nortropanyl 2-Thienyl 256-7
10 3a-{N-" Methyl)-granatanyl 2-Thienyl 241
11 3a-{(68,78-Epoxy)-N-3- 2-Thienyl
fluorethylnortropanyl 188-90
12  3a—(68,7B-Epoxy)-N-n- 2-Thienyl  104-6
fF’é;*"=prapxlnortropanyl
13" i 3a-(68,7B8-Epoxy)-N-n- 2-Thienyl .
butylnortropanyl 225-7
14 3a—{68, 78-Epoxy)-tropanyl Phenyl 246-7
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3.. ©H 3[err]-NEthylnortropanyl- nethobrom de

269 4 OH 3[err]-Tropanyl - et hobrom de 258 5 OH
3[err]-(6[err],7[err]-Epoxy)tropanyl - nethobrom de
200 6 OH 3[err]-N-Ethyl-(6[err], 7[ err] - Epoxy) -
nor t r opanyl - net hobr om de 264 7
3[err]- (6[err] 7[ err]-Epoxy)-Nisopropyl- nortropanyl - met hobrom de
234-5 No. A Ry Base Hydro-
chloride
15 ;3a—Tropanyl Phenyl 243-4
16 3a—(N-B8-Fluor oethyl )~ Phenyl
nortropanyl 219-20
17 3a—{6,7-Dehydro)-tropanyl Phenyl 181-3
18 3a-{N-Ethyl)-nortropanyl Phenyl 231-2
19 3a—(N-Isopropyl)-
nortropanyl Phenyl 7 246-7
20 3u-Tropanyl Cyclohexyl 260
21 3a~-(N-B8-Fluoroethyl)- Cyclohexyl
" .. nortropanyl 203-4
22 3a- (6B, 78-Epoxy)—-tropanyl Cyclopentyl 237
23 3a~Tropanyl - Cyclopentyl 260
24 3a—(N—B—Fluoroethy1)—. Cyclopentyl
nortropanyl 182-3 .
25 3a—-(N-Ethyl)-nortropanyl Cyclopentyl 227-8
26 3a—-(N-Isopropyl)- ,
nortropanyl Cyclopentyl 174-5
27 38-(68, 78-Epoxy)-tropanyl 2-Thienyl 240-2
28 3B8-Tropanyl 2-Thienyl 217-9
29 3B8-(6,7-Dehydro)—-tropanyl 2-Thienyl 233-5
30 3a-(6,7-Dehydro)-tropanyl 3-Thienyl 247-8
31  3a-(68,7B8-Epoxy)-tropanyl 3_Thienyl 242-3°
32 3a—- (68, 78-Epoxy)-tropanyl = 2-Furyl
33 3a—-(6,7-Dehydro)-tropanyl 2-Furyl
34 3a-Tropanyl ' 2-Furyl
; 35 3a—-Tropanyl : 2-Pyridyl
36 3a—-(68, 78-Epoxy)-tropanyl - 2-Pyridyl
37 3a-(6 7-Dehydro) tropanyl 2-Pyridyl
38 3«-Tropanyl 3-Thienyl
39“:¥ 33;(6 7-Deliydro)-tropanyl Cy¥clopentyl
40 3a—(63,7B—Epoxy) tropanyl Cyclohexyl
41  3«-(6,7-Dehydro)-tropanyl Cyclohexyl

Note: all hydrochlorides melt with decomposition.
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- 26 --"No. R1 A Mp— [Herr].C 48
OH  3[err]-N Methyl granat anyl - nmet hobrom de

10.05"10 11 Nyf sopropytranatany et bobrom e oo ok M I TN H IIII

207-8 11 H 3[err]-(6 ,7 -Dehydro)t+ophnyl - net hobrom de
214-5 12 OH  3[err]-(6. ,7 -Dehydro)-N-isopropyl -
nort r opanyl - me€A838&ni de 223

1. The new compounds of formula

A-0-C0 -2 (I)
wherein
A represents the group
(CH ) \
c/ Q (I1)
\(CH ) i ——J
wherein

m represents 0, 1 or 2,
n represents 1 or 2 and m + n < 3,

Q represents one of the double-bonded groups
-CH,-CH,~, -CH,~CH,-CH,-, -CH=CH-,
-CH \—O'-; CH- or —CHZ-Q“- (CHZ) b~
(p = 0 or 1)

and

Q' represents the group =NR, the group =NRR' or
"the group CH,, wherein R represents an
optionally halo- or _hydroxy-substituted Cis
alkyl group, R' represents a C,.,~alkyl group
'and R and R' together may also form a Chs—

"alkylene group, and, in the case of guaternary
compounds, an:equivalent of an anion (X°) is
associated with the positive charge of the N-
atom,
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L3~ H 3[err]-Nortropanyl-8,1"- pyrrolidinium m m de B
i31-2 - 27 - TABL II\E/llpl {[g?;r}oamgs of forrml !’r’"”"’ﬂ"”lmn
3[err]-(6[err], 7[err]-Epoxy)-tropanyl - n_etsgob_rom de
213-4

and

Q" has the same meanings as Q', with the exception
- of CH,, and with the proviso that Q represents
< -%HB—Q"-(CHQP- when Q' represents CH,,

Z represents the group
T1
R, - C - (III)
|
R;
wherein )
R, represents H, OH, CH,OH, C,_,-alkyl or C -
- alkoxy,

R, and R,;, which may be identical or different and

one of which may also be H, represent

(a) phenyl, furyl, an aromatic group which is
isoelectronic with thienyl, Cg .-
cycloalkyl, pyridyl, C, ,—cycloalkenyl or,
in particular if m is equal to O and/or Q
is equal to —CHZ-Q"—(CHZ)p, R, may also
represent thienyl,

(b) an aliphatic group having up to 20 carbon
atoms optionally interrupted by oxygen, or
a C, ,~alkyl group substituted by phenyl,
phenoxy, thienyl, furyl, C, ,-cycloalkyl or
fluorine,

(c) the entire group III may also represent
the tricyclic group of the formula
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2 " eH 3[err] -(6[err], 7[ err]-Epoxy)-tropanyl - propargochl ori de

EgﬁrSo'ganyl met hobrtmuﬂ"ﬂlﬁ"mm”ﬂm”] Zg)ira] Epo>|§ly) 3[err]-(6 ,7

- Dehydro) tropanyl - mét hbbrbnide® * 238-9 5
3[err]-Tropanyl - met hobr om de - 53 -203-5 6 OH
3[err]-(6[err],7[err]-Epoxy)tropanyl - netho-net hanesul phonat e

or a group of formula

- R'l
) l >< (VI)
(CHy)

wherein B may represent S or CH=CH, R', has the
same meaning as R, and may additionally
represent phenyl, thienyl, furyl, thiazolyl,
thiadiazolyl or methoxyphenyl, Y represents a
single bond, an O- or S—-atom or one of the
groups -CH,-, -CH,-CH,-, -CH=CH-, -OCH,- or
-S-CH,- and ¢ represents 1, 2 or 3.

2. Compounds according to claim 1 wherein R, represents
OH, CH; or CH,OH.

3. Compounds according to claim 1 or 2, wherein A

represents a group of the formula

or

wherein 3 represents the a-form.

4_ Compounds according to claim 1, 2 or 3, whereln one
of tﬁe groups R and R' represents methyl dnd the other
group represents methyl ethyl, n-propyl or i-propyl.

S. Compounds according to claim 1, 2, 3 or 4, wherein
R, is a thienyl, thiazolyl or thiadiazolyl group.
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28 "TABLEIV Conpounds of fornul a [err] No. -

é\[ err]-(6[err],7[err]- Egﬂogy) [ I[\frlr]pﬂ)p)lll nort ropanyl met hobmmmu'"l"’”m””",

213-4 2 H 3[err]-(6[err],7[err]- Epoz%) N—|sopropy -
nort r opanyl - net hobr om de 2

3lerr 6 err] Iler nortr anyl th bronrde .
AARIVERL er$$m§Q?é§% Q%Fé?%i BoS%y PPyl 2+ 3 of 4, wherein
group -CR, I) represents one of the groups

IV, V or VI.
7. Pharmaceutical compositions, characterised in that
they contain a compound according to claims 1 to 6

together with conventional excipients. and/or carriers.

8. Use of compouﬁds according to claims 1 to 6 in the
preparation of anticholinergic pharmaceutical
compositions.

9. Use of compounds according to claims 1 to 6 for
treating respiratory tract diseases and sinus
bradycardia.

10. Process for preparing compounds according to claims
1 to 6, characterised in that

a) an ester of formula
Z - CO - OR" (VII),

wherein 2 is as hereinbefore defined and R"

represents a C,.,~alkyl group, preferably methyl or
ethyl, is transesterified with an alcohol of

s \
v

formula

(VIII),

wherein m and n are as hereinbefore defined, Q.
represents NR' or NH, Q, has the same meaning as Q,
except that if Q, represents -CHZ—Q"-(CHZ)#-, Q" can
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méfﬁoﬁronide 139 5 H
‘Bferr]-(6[err] m{m ‘M mm panyl et hobrom de
128-31 6 opanyl - et hobr om de 212-3 7
OH  3[err]- N—Isopropylnortropanyl met ho- met hanesul phonat e

229- 32 - 29 - : - 55 = A

[[err]C] 8 H 3 err] N-Isoprogylnortropanyl-
only represent NR',

and wherein the OH-group is in the a- or 8-
position, in the presence of a conventional
transesterification catalyst or

b) a reactive derivative (R'" being a readily
cleavable group)

72 - CO —~ ORM! (IX)
of the acid Z2-CO-OH, more particularly an acid
chloride or imidazolide, is reacted with an alcohol
.of formula VIII, optionally in excess or in the
presence of a tertiary amine such as triethylamine,
and optionally the resulting compound

aa) if Q', represents NR', is quaternised with a
reactive monoderivative X-R of a corresponding
alkane (X = a leaving group) or

bb) if Q', represents NH, is quaternised with a
terminally disubstituted alkane
X-(C, 4—alkylene)-X without intermediate
isolation or

cc) if Q is equal to -CHZ-NR'—(CHZ)p-, is

quaternised with a reactive monoderivative X-R.
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met hobr oni de 184-5 9 H .
3[err]-(6.,7,-Dehydro)-Nisopropyl- nortropanyl - met hobrom de K T
259 10 H 3[err]-(6 ,7 -Dehydro)-tropanyl - methobrom de

237-8 - 30 - Table V Conmpounds of for rrlul af[err]

New_esters of bi- and tricyclic aminoalcohols,
their preparation and their use in
" pharmaceutical compositions

This is the replacement shewt
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No. R1 R2 wW A MP [[err]C] 1 CH
H- H 3[err]-(6[err],7[err]-Epoxy)- tropanyl-nmethobrom de 223
2 CH err]OH H H 3[err]-(6[err], 7[err]-Epoxy) -
tropanyl et hobrom de 190 3 H Cycl o- H

3[err]-(6[err],7[err]-Epoxy)- heptyl = 2 ~ t ropanyl - met hobr om de 242

4 H 3 6 7[err].- Epoxy).-. heptyl
tropanyl - propogﬁﬁﬁ(ﬁgv%ﬂ_1%p5relaLe L@( LertheLs o% El— %%d
3[err] - (6] trikycilier rdmizpmxg)ecohobpanhenprbpbratiida 2Z3these CH err] OH
H cUﬁpounds:gﬁﬁr&héip[ﬁéé]iz[ﬁﬁékh§33ﬁ¥hb§l compositions.

The new compounds correspond to the formula

A-0-C0 - 1Z (1)
wherein
A represents the group
(CH I —\
—CH (I1)
(CH ), l ———/
wherein

m represents 0, 1 or 2,
n represents 1 or 2 and m + n £ 3,

Q represents one of the double-bonded groups
~-CH,~CH,~-, =-CH,-CH,-CH,-, ~CH=CH-,
-CH CH- or -CH,-Q"-(CH,) -

~o”

(p = 0 or 1)
and

Q' " represents the group =NR, the group =NRR' or
the group CH,, wherein R represents an
optionally halo- or hydroxy-substituted C, -
'alkyl'group, R' represents a C, ,—alkyl group
and R and R together may also form a C
alkylene group, and, in the case of quaternary
compounds, an equivalent of an anion (X®) is
associated with the positive charge of the N-
atom,

This is the raplscement sheei
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([err]-fluorethyl)-nor- tropanyl-nethobrom de 194 7 CHerr]OH H

H- 3[err] -(6[err],7[err]-Epoxy)-N ([err]-hydroxyethyl)-
nortropanyl - net hobrom de 211 8 H CoH4 4-F
3[err]-Tropanyl - methobroni de - 3 220-1 - 31 -

and

Q" has the same meanings as Q', with the exception
of CH,, and with the proviso that Q represents
—CHZ—Q“—(CHZ)ﬁ- when Q' represents CH,,

Z represents the group
T1
R, - C - (I1I)
h [ -
R;
wherein

R, represents H, OH, CH,OH, C, ,~alkyl or C, -
alkoxy,

R, and R,, which may be identical or different and

one of which may also be H, represent

(a) phenyl, furyl, an aromatic group which is
isocelectronic with thienyl, Cg -
cycloalkyl, pyridyl, Cs ,-cycloalkenyl or,
in particular if m is equal to O and/or Q
is equal to -CHZ—Q"-(CHZ)p, R, may also
represent thienyl,

(b) an aliphatic group havihg up to 20 carbon
atoms optionally interrupted by oxygen, or
a C, ,-alkyl group substituted by phenyl,
phenoxy, thienyl, furyl, C;,-cycloalkyl or
fluorine, )

{c) the entire group III may also represent
the tricyclic group of the formula

,.R_l

or

S

/

:_—_'\
/___—
Y
s
| ——

(1V) (N

Thi
b

T DTG shewi
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s e
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No. R1 R2 w A Mp. [[err]C] 9

- C5H8- X 3[err]-Tropanyl - net hobrom de 287-9 10
- C5H8- H 3[err]-N-1sopropyl- nortropanyl - methobrom de
- 263 11 - C6H10- H 3[err]-N-1sopropyl- nortropanyl -
met hobr om de 261 12 OH_ , _ C6HL1 H
3[err]-(6, 7- Dehydro) - tropanyl - net hobrom de 233-5 13 H CoH11
3-CH3  3[err]-N1soprORYtsup of formula
- R*,

- (VI)
(CHZ)q

wherein B may represent S or CH=CH, R', has the
same meaning as R, and may additionally
represent phenyl, thienyl, furyl, thiazolyl,
thiadiazolyl or methoxyphenyl, Y represents a
single bond, an O- or S-atom or one of the
groups —CH,~, —CH,-CH,-, —-CH=CH-, -OCH,~ or

- -S5-CH,~ and g represents 1, 2 or 3.

In the compounds of formula I R, preferably
represents OH. The group -OA preferably has an o-
configuration and is derived for example from scopine,
tropine, granatoline or 6,7-dehydrotropine or the
corresponding nor-compounds; —OA may, however, also have
the f-configuration as in pseudotropine or
pseudoscopine.

Examples of corresponding groups include:

-0 RT‘N -O——./ R—-l\l]® -R* | X9 _

|

AN N e
I |

o o ol wbn | e
AN |

This is the repiacement sheet
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nor.tropanyl - met hobrom de 252-4 14 H C5H9 3-CH3
3[err]-Nortropanyl- 8,1 -pyrrolidinium bromde 224-6 -
32 - Table VI Conpounds of formula [err]

\<: } -o_<

The substituent R is preferably a lower alkyl
group, especially CH;, or may aiso represent, for
example, CH;, n-GH,, :i.-c3H7 and R' preferably represents
CH;. R and R' together may r;apresent, for example,
-(CH,);~. ' The halocgen substituent for R is preferably F
or, to a 1esser extent, Cl. If R.represents a halo- or

. hydroxy-substltuted alkyl group it is preferably
-CH, CH F or -CH,-CH,0H. Accordingly, the group a
represents, for example, the groups of scopine, N-
ethylnorscopine, N-isopropylnorscopine, tropine, N-
isopropylnortropine, 6,7-dehydrotropine, N-g8-

Thiz is the replacement sheet
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No.
3[érr]
H
3[err]
3[err]
H5
3[err]-
3[err]-

A R Mp. [[err]C 1

-(6[err],7[err]-Epoxy)-tropanyl - nethobron1de Herr]O '

176 2 3[ err]-Tropanyl - net hobr om de H 3
- (6, 7- Dehydr o) -tropanyl - net hobr om de H 4
-(N-[err]-Fluorethyl)-nortropanyl - mnethobrom de
3[err]-Tropanyl - B-f1 uor et hobrom e ~ OH 6
(N- |t5ﬂ969<9¥£ e , M- - - H 7
(V1505 oyt %5‘???%% e RN -6, 7-dehydro

rtroplne, N—methylgranatollne or the corresponding
quaternary compounds, the anion preferably being Br® or
cnssog .
The group Z may have the following meanings, for
example, whilst the aromatic groups may also be
substituted, e.g. by CH;, OCH;, F or Cl:

o O

CH3—?— NHO—C— HO- C—
PR 7 S
") )

—\

/__\ | <_\ |

HO-C- HO-C- HO-C-

"—CgHj3 4Hg

T ke e raniscsment sheel
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met hobr om de H8
3[err]-(6[err],7[err]-Epoxy)-Nisopropyl- nortropanyl - met hobrom de

H 9 3[err]-(6[err], 7[err]-Epoxy)-Nethylnor- tropanyl-nethobrom de
OH-10 3[err]-(N-Ethyl)-nortropanyl - nethobrom de

H 11 3[err]-(N Methyl)-granatanyl - rr,}athobrom de

TN nc.n 7 N\
o O

N
HO-C- HO—CII— CH3 -C-
S n_CSHIl : /0

Thig is the replacemsnt sheet
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- 33 - Table VII Conpounds of formula [err] No. : A

R1 MP[[err]C 1 3 [err]-(6[err], 7[err]-Epoxy)-tropanyl -
met hobr om de- H 2 3[err]-(6, 7- Dehydr o) -t r opanyl -
met hobr om de H 3 3[err]-
(6[err],7[err]-Epoxy)-tropanyl - net hol%r om de Met hyl 4
3[err]-(6, 7-Dehydro)-tropanyl - " -
—
S
<:§<OH

——

S
L/

If in the group II m represents O and/or Q

represents -CHZ—Q"-(CHZ)p-, the group III may have the

following additional meanings, in particular:

> Do

HO-C- HO-C- HO-C

| 7 N\
_.__s R

t)

V

This s the (epiacement shest
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met hobr om de Met hyl 5 3[err]- (6[err]

7[err] - Epoxy) -tropanyl - net hobroni de OH 6 3lerr]-

(6, 7-Dehydro)-tropanyl- nethobrom de H - 34 - Table
VI.Il Conpounds of fornula [err]

HJ

—_

S

/

B
N
L
—-:__\S :__—‘\S

|
75}

) N:::ﬁ

NI A
L/ @ _/

—_—-:_N\ N"—-"_—-\ : N=\
/ s 5
HO-C- CH3—-C—- HOC—
V N
7 N Ns

: s
\\__——_— ,/ ,_'—:=/ H:./

The guaternary compounds of formula I are
particularly suitable for therapeutic use, while the
tertiary compounds are impor;ant not only as active
substances but also as intermediate products.

" The compounds according to the invention are
antgsholinergics with a potent and long-lasting effect.
At dosages in the microgram range, periods of effect of
more than 24 hours are achieved after inhalation.
Moreover, the toxicity is in the same range as that of
_the standard commercial product ipratropium bromide,
whilst at the same time the therapeutic effect is in

EJ : } .
Thig @ e (epikcament sheet
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No. A R2 Mp. [ 1
3[err]-(6[err],7[err]-Epoxy)-tropanyl - nethobrom de

Phenyl 2 3[err]-(6, 7- Dehydro) -t ropanyl - met hobrom de

Phenyl 3 3[err]-(6[err],7[err]-Epoxy)-tropanyl - nmethobrom de

Cycl opentyl 4 3[err]- ( 6,7-Dehydro)-tropanyl - methobrom de

3-Thienyl 5 3[err]-TropanyI-nEth6b}.ane 3-Thienyl 6
S[err]_(Nggﬁgwggégéag§%%g¥kbantfyﬂgéggé§§. 3- Thi enyl

- In accordance with their nature as
anticholinergics, the new compounds are suitable,. for
example, for treating chronically obstructive bronchitis
and (slight to moderate) asthma and also for treating
vagally induced sipus bradycardia. Whereas in diseases
of the respiratory tract it is chiefly recommended to
administer the new active substances by inhalation
(especially the quaternary compounds), thereby largely
eliminating any side effects, the compounds are
preferably administered by intravenous or oral route in
the case of sinus bradycardia. It has been found to be
advahtageous that the new compounds have virtually no
effect on gastrointestinal motility.

For use, the compounds according to the invention
are processed with known excipients and/or carriers to
form conventional galenic preparations, e.g. solutions
for inhalation, suspensions in liquefied propellant
gases, preparations containing liposomes or
proliposomes, injectable solutions, plain or coated
tablets, capsules, powders for inhalation for use in

conventional inhalers.

This is the repiacement sheet
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- 35 - Table | X Conpounds of formula [err] No. A

R2 MP. [[err]C] 1 3lerr]-(6[err],7[err]-Epoxy)-tropanyl -

met hobr om de Phenyl 2

3[err]-(6, 7- Dehydro) -tropanyl - met hobrom de Phenyl
_ll._

Examples of formulations (amounts given in percent by
weight) :

1. Metering aerosol

Active substance according to
the invention 0.005
Sorbitantrioleate 0.1
Monofluorotrichloromethane and
difluorodichloromethane 2 : 3

to 100

The suspension is poured into a conventional
aerosol container with a metering valve.
Preferably, 50 pl of suspension are dispensed on
each actuation. The active substance may also be
dispensed in a higher dosage if desired (e.g. 0.02%
by weight).

2. Tablets

Active substance according to

the invention 0.05
Colloidal silica - 0.95
Lactose 65.00
Potato starch 28.00
Polyvinylpyrrolidone : 3.00
Na-cellulosé glycolate 2.00
Magnesium stearate 1.00

The ingredients are processed in the usual way to
form tablets weighing 200 mg..

S~ . . N ')
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3 3[err]-(6[err],7[err]-Epoxy)-tropanyl - nethobrom de

Cycl opentyl 4 3[err]-(6, 7- Dehydro) -tropanyl - net hobrom de
3-Thienyl 5 3[ err]-Tropanyl - net hobr om de 3-Thienyl 6

- 3[err]-(N Met hyl ) -granat anyl - net hobr om de 3- Thi enyl
- 36 - Table X - 12 -

The advantageous properties of the new compounds
are. found for example in their inhibition of
broncholysis in rabbits (acetylcholine spasm i.v.).
After intravenous administration of the new active
substances (dosage 3 pg/kg i.v.) the maximum effect was
obtained after 10 to 40 minutes. Even on isolated
organs, e.g. on the guinea—pig ileum or rectum, numerous
compounds according to the invention were found to have
a long duration of activity.

The new compounds may be prepared by methodé known
per se. .

1. Preferably an ester of formula
Z - CO - OR"™ (V1iI),

wherein Z is as hereinbefore defined and R"
represents 'a C, ,-alkyl group, preferably methyl or
ethyl, is transesterified, in the presence of a
conventional transesterification catalyst, with an
aminoalcohol of formula

/(CH:,_)m - TH—\

HO-CH Q‘a Qa

\\\\ I __——’/// (VIII),
(CH,) - CH .

whereim m and n are as hereinbefore defined, Q',

represents NR' or NH, Q < has the same meaning as Q,

with the proviso that if Q, represents

ﬁCHé—Q?-(Cﬁk Pt Qr can only_fepresgnt NR:,_gnd
wherein the OH—g;oup is in the a- or B-position, or

2. a reactive derivative (R'" represents a readily
cleavable group)

e ropiecsment sheri
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Conmpounds of fornula [err] No. A R1

MP. [[err]C 1 3[err]-(6[err],7[err]-Epoxy)-tropanyl - nethobrom de
H 2 3[err]-(6, 7- Dehydro) -t ropanyl - met hobrom de
-H 3 3[err]-(6[err],7[err]-Epoxy)-tropanyl - nmethobrom de
Met hyl 4 3[err]-(6, 7-Dehydro)-tropanyl - nmethobron de
Met hyl 5 3lerr]-(6[err], 7[err]-Epoxy)-tropanyl -
Z - CO - OR"' (IX)

of the acid Z-CO-OH, particularly an acid chloride
or imidazolide thereof, is reacted with an alcohol
of formula VIII, optionally in excess or in the
presence of a tertiary amine such as triethylamine,
and optionally the resulting coméound

a) if Q', represents NR', is quaternised with a
reactive monoderivative X-R of a corresponding

alkane (X = leaving group) or-

b}y if Q', represents NH, is quaternised with a
terminally disubstituted alkane X-(C, -
alkylene)-X without intermediate isolation or

c) if Q, equals —CHz—NR‘-(CHz)i-, is guaternised

with a reactive monoderivative X-R.

Alternatively, starting compounds may be
quaternised, in which the starting compound VIII
contains R representing a '"halo- or hydroxy-substituted
alkyl group" instead of R' at the nitrogen atom.

The transesterification according to process 1 is
carried out with heating in an organic solvént, e.g.
toluene, xylene or heptane, or in a melt, using strong
bases such as sodium methoxide, sodium ethoxide, sodium
hydride or metallic sodium as catalyst. In order to
eliminate the lower alcohol released from the
equilibrium, reduced .pressure is used, and possibly the
alcohol is distilled off azeotropically. The
trapgsesterification is carried out at temperatures
generally not exceeding 95°C. Frequently, trans-
esterification proceeds more easily in a melt. The
reaction according to process 2 is carried out in an
organic solvent or mixture of solvents which is
sufficiently inert under the reaction conditions, e.g.

This is the replacement sheet
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met hobr om de OH 6 3[err]-(6, 7- Dehydr o) -t r opanyl -

met hobr oni de OH - 37 - Table XI Conpounds of
formul a HO- C- CO- CA No. A M p.
[[err]CQ 1 3[err]-(6[err],7[err]-Epoxy)-tropanyl -

- 14 -

acetbne or acetonitrile, at temperatures between about
0°C and the boiling temperature of the reaction mixture.

- The free bases may be obtained from acid addition
salts of the tertiary amines, if desired, using suitable
basic compounds in a manner known per se. The
quaternisation is carried out in suitable solvents, e.qg.
acetonitrile or acetonitrile/methylené chloride,
preferably at ambient temperature; the preferred
quaternising reagent is a corresponding alkyl halide,
e.g. alkyl bromide, or a corresponding sulphonié aéid
derivative, e.g. a methane- or toluenésulphonic acid
derivative. Transesterification products wherein Q!
represents NH are used as starting materials for those
compounds in which R and R' togethér represent a C, -
alkylene group. Conversion into the tertiary and then
quaternary compound is carried out using suitable 1,4-,
1,5- or 1,6-dihaloalkanes without intermediate '
isolation.

The starting compounds, where they have not already

been described, may be obtained analogously to known
compounds.

Examples:

Methyl di-(2-thienyl)glycolate from dimethyloxalate and
2-thienylmagnesium bromide:

Ethyl di-(2-thienyl)glycolate from (2-th1enyl)glyoxy11c
acid and 2-thienyllithium;

Ethyl hydroxyphenyl-(2-thienyl)acetate from
methylphenylglyoxylate and 2<thienylmagnesium bromide or
from méthyl (2-thienyl)glyoxylate and phenylmagnesium
bremide..

Siqglarly, methyl zéthienylglyokylate and cyciohexyl- or
cyclopentylmagnesium bromide may be reacted.

There are also several possible methods of
preparing the aminoalcohols.

Thig is the replecement sheet
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met hobr om de 2 3[err]-(6, 7-Dehydro)-tropanyl - nethobrom de 3
3[err]-(6[err],7[err]-Epoxy)-tropanyl - ethobronide 4

3[err]-(6, 7- Dehydro) -tropanyl - ethobronide 5 3[err]-Tropanyl
met.hobr om de 6 3[err]-(N Methyl)-granatanyl - nethobrom de
_15_

Pseudoscopine can be obtained according to M.
Pelonovski et al., Bull. soc. chim. 43, 79 (1928).

Pseudotropenol can be isolated from the mixture (by
fractional crystallisation or distillation) which is
obtained, for example, according to V. Hayakawa et al.,
J. Amer.Chem.Soc. 1978, 100(6), 1786_or R. Noyori et
al., J.Amer.Chem.Soc. 1974, 96(10), 3336.

N-ethylnorscopine and N-isopropylnorscopine may be
prepared by hydrogenolysis from the corresponding N-
alkylnorscopolamines analogously to Banholzer
DE-A P 3215933. é-methyl-6-azabicyclo[3.2.1]octan-3-a-
ol can be prepared according to F.I.Carroff et al., J.
Med.Chem. 30, 805 (1987), and 7-methyl-7-azabicyclo-
(2.2.1)heptan-2a-0l may be obtained according to J.R.
Pfister et al., J. Pharmac. Sciences 74, 208 (1985).

Starting from 2- or 3-furylglyoxylnitrile the
corresponding methylesters may be prepared in
conventional manner via the 2- or 3-furylglyoxylic acid
obtainable from the starting matérial. From these

' methylesters, the corresponding glycolic acid esters may
be obtained as described with the organometallic
derivatives of 2- or 3-bromothiophene. The
organometallic compounds obtainable from 2-, 3- or 4-
halopyridine can be reacted with methyl 2- or
3-thienylglyoxylate to obtain the correspohding glycolic
acid esters.

Thienylglycolic acid esters in which the thiophene
ring in.the 2~ or 3-position contains fluorine may be
obtained, for example, starting from 2-fluorothiophene
or 3-fluorothiophene (bromination to obtain 2-bromo-3-
fluorb-.or 2-bromo-5-fluorothiophene and, after
bqﬁyérsion'into corresponding organometallic compounds,
reaction wifh suitable glyoxylic acid esters to obtain
the glycolic acid esters.

2-fluorothiophene and 3-fluorothiophene may be
reacted analogously to Unterhalt, Arch.Pharm. 322, 839
(1989) to obtain the corresponding glyoxylic acid esters

.
Tris s ihe repiecament sheet
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Table X | Conpounds of fornula [err] No. A

Mp. [[err]C] 1 3[err]-(6[err], 7[err]-Epoxy)-tropanyl - nethobrom de
2 3[err]-(6, 7- Dehydro) -t ropanyl - met hobrom de 3
3l.err]-(6[err],7[err]-Epoxy)-tropanyl - ethobrom de

—_ 16 -—

which may then in turn be reacted with 2~ or 3-thienyl
derivatives, for example, to obtain glycolié acid
esters, as described above. By a suitable choice of
combonents, symretrically substituted dithienylglycolic
acid esters may be prepared analogously.

A method analogous to benzoin condensation and
benzylic acid rearrangement is also pbssible.

The acid chlorides reqguired may be obtained from
the acids and thionyl chloride whilst the imidazolides

may be obtained from the acids and carbonyldiimidazole.

This is the replacement sheet
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4 3[err]-(6, 7- Dehydro) -tropanyl - ethobrom de 5

3[err]-Tropanyl nethobrom de 6 3[err]-(N Met hyl)-granat anyl -
met hobr om de -39- Table XIlI1 Compounds of fornula '
_17_

The following Examples illustrate the invention

without restricting it.

Example 1

Benzvlic acid scopine ester—methobromide

a) Benzylic acid scopine ester from a-chlorodiphenyl-

acetic acid chloride and scopine

—— — T — " —— —— T — T — i —— — G > S (P S s S S W Gl S S G s e M e T S S G G S S P G s e i S

26.5 g (0.1 mol) a-chlorodiphenylacetic acid

- chloride are added to a solution of 31.0 g
(0.2 mol) of scopine in 60 ml of anhydrous pyridine
at 0°C within 50 minutes with stirring. After it
has all been added the mixture is stirred for 4
hours without cooling and then left to stand for 24
hours. In order to work up the mixture the scopine
hydrochloride precipitated is suction filtered.
The solution separated off is evaporated down under
reduced pressure, the residue is dissolved in a
mixture of 600 ml of water and 15 ml of conc.
hydrochloric acid and heated to about 80°C for 10
minutes. At a temperature below 20°C, sodium
carbonate is added until a pH of 9 is achieved.
The benzylic acid scopine ester is extracted with
methylene chloride and the extracts are dried over
sodium sulphate. After evaporation and treatment
wiéh acetone, white crystals are obtained, m.p.
182-3°C (decomp.), yield 31.8 g (87% of theory).
Elementary anaiysis and spectra confirm that the
title. compound has been obtained which can be
converted in the usual way into the'hydfochloride,
m.p. 256°C (decomp.:; from ethanol).

This is the replecement sheet
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[err] No. A Mp. [[err]C] 1
3[err]-(6[err], 7[err]-Epoxy)-tropanyl - nethobrom de 2 ’ :
3[err]-(6, 7- Dehydro) -tropanyl - met hobrom de 3

- 3[err]-(6[err],7[err]-Epoxy)-tropanyl - ethobrom de 4

3[err]-(6, 7- Dehydro) -tropanyl - et hobromsde 5 3[err]-Tropanyl
met hobr om de
b) Benzylic acid scopine ester from benzylic acid

imidazolide and scopine

A suspension of 7.13 g (0.046 mol) of scopine and
3.2 g (0.0115 mol) of benzylic acid imidazolide in
50 ml of acetone is heated to boiling point. After
about 10 minutes a further 9.6 g (0.0345 mol) of
benzylic acid imidazolide are gradually added
thereto. After the reaction has ended the mixture
is cooled with ice/common salt. '~ The crystals
preéipitated are suction filtered. They may be

. converted into the hydrochloride, m.p. 256°C
(decomp.; from ethanocl). Yield 8.9 g, 53% of
theory).

c) Benzylic acid scopine ester methobromide

—— o — .~ ————————————— — — T — —" " ——— o — " — - S

7.12 g (0.075 mol) of methylbromide dissolved in
acetone are added to a suspension of 5.48 g
(0.015 mol) of benzylic acid scopine ester in

120 ml of acetonitrile and 20 ml of carbon
tetrachloride and the mixture is left to stand
under a slight overpressure until the reaction has
ended. The crystals precipitated are suction
filtered, washed with cold acetonitrile then with
diethylether and after drying (at 40°C under
reduced pressure) recrystallised from
methanol/ether, m.p. 200°C (decomp.).

Elementary analysis and-spectrum confirm that the
desired compound has been obtained.

TRz s the repirceament skeet
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6 3[err]-(N Methyl)-granatanyl - nmethobrom de - 40 - Table XIV

Quarternary conpounds of formula [err] No. A
R 2 MP. [[err]C 1 3[err]-(6[err], 7[err]-Epoxy)-tropanyl -
met hobr om de 2- Thi enyl
- 19 —
Example 2

1-N-B8-Fluoroethylnorscopolamine-methobromide

a) 1-N-B-Fluoroethylnorscopolamine-hydrochloride

A mixture of 16.3 (0.05 mol) of l-norscopolamine-
hydrochloride, 6.3 g (0.05 mol) of 2-bromo-
fluoroethane, 10.6 g (0.1 mol) of sodium carbonate
and 100 ml of acetonitrile is refluxed for 6 hours.
Then a further 6.3 g (0.05 mol) of 2-bromofluoro-

- ethane and 5.3 g (0.05 mol) of sodium carbonate are
added and the mixture is heated for a further 24
hours. Finally, 3.2 g (0.025 mol) of 2-
bromofluoroethane and 2.7 g (0.025 mol) of sodium
carbonate are added and the mixture is heated for a
further 48 hours. It is suction filtered and the
solution is concentrated by -evaporation. The
residue is taken up in methylene chloride,
extracted with water and the methylene chloride
phase is dried over sodium sulphate; After
distillation of the methylene chloride an oily
residue is obtained which is reacted in the usual
way to form the hydrochloride. From methanol/ether
13.1 g of white crystals are obtained (70.4% of
theory), m.p. 197-8°C (decomp.).

b) Reaction to form the methobromide

7.0 g (0.021 mol) of the amine liberated in the
‘'usual way from the hydrochleride obtained in a) are
reacted in 20 ml of absolute acetonitrile with

9.9 g (0.104 mol) of methylbromide for 6 days under
a slight overpressure. The crystals precipitated
are recrystallised from methanol/ether. 3.9 g of
white crystals, m.p. 194°C (decomp.).

Trig is the repiecement sheet
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2 3[err]-Tropanyl - met hobrom de 2-Thi enyl 3

3[err]-(6, 7- Dehydro) -tropanyl - net hobrom de 2-Thi enyl-
4 3[err]-(NB-Fluorethyl)-nortropanyl - methobrom de
2-Thienyl 5 3[err]-Tropanyl -[err]-fluorethobrom de 2-Thienyl 6

3[err]-(N1sopropyl)-granatanyl - nmethalar oni de ,

2-Thi enyl 7 3[err]-(N-1sopropyl)-nortropanyl - nethobrom de

2- Thi enyl 8 Elementd 6y eand ] VEésr kndpopprikiai copfdpy -that the
nor tropanyl - metiohy Ot Sfpound has Bedhl 8Bthined.

Example 3

Mandelic acid scopine ester methobromide

155.2 g (1.0 mol) of scopine are dissolved in
200 ml of absolute methylene chloride and 116.9 g
(0.55 mol) of acetylmandelic acid chloride dissolved in
100 ml of absolute methylene chloride are added dropwise
thereto (at 20°C within 1 hour). (The acetylmandelic
ac{d~chloride is obtained from acetylmandelic acid and
thionyl chloride). After one hour the scopine
hydrochloride precipitated is separated off, the
methylene chloride solution is extracted with water and
dried..

The combined agueous phases are made alkaline with
sodium carbonate, extracted with methylene chloride and
the methylene chloride phase is dried. The solvent is
distilled off from the combined methylene chloride
solutions. The base which remains is converted into the
hydrochloride in the usual way. After recrystallisation
from acetonitrile, 124.6 g (67.7% of theory) of white
crystals are obtained, m.p. 207°C (decomp.).

27.5 g (0.075 mol) of the acetyl compound thus
obtained are left to stand in 110 ml of 20% hydrochloric
acid for 20 hours at ambient temperature. Whilst
cooling,~the feaction solution is made alkaline and the
mandelic acid scopine ester is extracted with methylene
chloride. After drying over sodium sulphate and
digﬁillaﬁion of the solvent, the hydrochloride is
‘Brépared 1n'£hé usual way. . From methanol/ether, 22.5 g
(92.4% of theory) of white crystals are obtained, m.p.
141-2°C.

10.7 g (0.037 mol) of the ester liberated from the
hydrochloride in the usual way are left to stand for 40

Thig is Whe repiscement sheet



9 3[err]- ( 6[err],7[err]-Epoxy)-Nethylnor- tropanyl-nmethobrom de
2-Thi enyl 10 3[err]-(N-Ethyl)-nortropanyl - nethobrom de

2-Thienyl 11 3[err]-(N Methyl)-granatanyl - nethobrom de

2-.Thi enyl - 41 - No. A

Mp. [[err]C 12 3[err]-(6[err], # enr}- Epoxy)-N-[err]-fl uoroethyl

R2

hours in acetonitrile with 17.58 g (0.185 mol) of
methylbromide under a slight overpressure.

. The crystals précipitated are suction filtered,
wasﬁed with cold acetonitrile and recrystallised from
methanol/ether. 10.0 g (70.4% of theory) of white
crystals are obtained, m.p. 223°C (decomp.).

Elementary analysis and spectra ¢onfirm that the

title compound has been obtained.

Example 4

Xanthene-9-carboxylic acid scopine ester methobromide

a) At 20°C, a soluﬁion of 11.1 g (0.11 mol) of
triethylamine in 20 ml of acetone and 26.9 g
(0.11 mol) of xanthene-9-carboxylic acid chloride
(obtained from xanthene-9-carboxylic acid and
thionyl chloride) in 80 ml of acetone are
simultaneously added dropwise to a solution of
15.5 g (0.01 mol) of scopine in 50 ml of acetone at
20°C. After 4 hours a further 1.1 g (0.01 mol) of
triethylamine and 2.69 (0.011 mol) of xanthene-9-
carboxylic acid chloride are added. After 4 days
the mixture is suction filtered and the solvent is
distilled off from the solution. Sodium carbonate
solution is added to the residue and extracted with
methylene chloride. The organic phase is dried
over sodium sulphate and the solvent is distilled
off. From the residue, the hydrochloride of the
resulting xanthene-9-carboxylic acid scopine ester
is obtained in the conventional manner; white
crystals from acetonitrile/ether, m.p. 223°C
(decomp.); yield 21.8 g. '

b) The base is liberated in the usual way from a
sufficient quantity of the hydrochloride obtained
in a). 36.3 g (0.1 mol) thereof are reacted in a

Thea 5 e aaiScement shee!



-nortropanyl - net hobr om de 2-Thi enyl 13
3[err]-(6[err], 7[err]-Epoxy)-N-n-propyl- nortropanyl - met hobrom de
2- Thi enyl 14 3[err]-Tropanyl -[err]-hydroxyet hobrom de 2- Thi enyl 15
3[err]-(6[err],7[err]-Epoxy)-tropanyl - nmethobrom de
Phenyl 16 3[err]-Tropanyl - net hobt o de Phenyl 17
3[err]-(N-[err]-Fluoroethyl)- _nortropanyl -mnmethobraom de . . Phenyl 18
3[err]-(6, 7- %}Q?r‘aﬁaﬂ%ll‘-s fet(Robr Hf‘lﬂlde of met Yldbromlde in phenyl 19
3[err]-(N-Ethy9 -qnosf rapatpghitrile for 24 hours under slight

overpressure. The crystals obtained are suction

" filtered, washed with acetone/ether and

recrystallised from ethanol. Yield 44.0 g (95.8%

of theory), white crystals, m.p. 139°C. The

crystals contain 0.5 mol of ethanol. Elementary

analysis and spectra confirm the presence of the

title compound.

The other compounds according to the invention may

also be obtained in accordance with the Examples given

above, The compounds melt with decomposition.

This is the replacement sheet
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met hobr om de Phenyl 20

3ferr]-(N-1sopropyl)-nortropanyl - nethobrom de Phenyl
21 3[ err]-Tropanyl - et hobrom de Phenyl 22
3[err]-(N-Ethyl)-nortropanyl - ethobrom de _ Phenyl 23
3[err]-( 6[err],7[err]-Epoxy)-tropanybs ethobromni de :

Phenyl 24 3[err]-Tropanyl -[err]-fluorthobrom de Phenyl 25

3[ err]-Tropanyl - net hobr om de T A B L. ECygl ohexyl 26
3[err]-(N-[err]-Fluorethyl)-nortropanyl - nethobrom de

Cycl ohexyl -
Compounds of formula

Rl— -CO-a
No. Ry A M.p. [°C]
1 OH 3a- Tropanyl-methobromide 275-6
2 OH 3a~ Tropanyl-8-fluorethobromide 205-6

3 H 3a-N-Ethyl-(68, 78-Epoxy)-
nortropanyl-methobromide 228

4 H 3a~-N-Propyl-(68, 78-Epoxy )~
nortropanyl-methobromide _ 206-7

5 H 3a-N~-Isopropyl-(68, 78~Epoxy)-
nortropanyl-methobromide 218

6 H 3a- (68, 783-Epoxy)-
tropanyl-methobromide 207

7 H 3¢~(6 ,7 -Dehydro)tropanyl-
methobromide 226-8

This i3 the replmoement sheet
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27 3[err]-Tropanyl-[err]-fluorethobrom de. Cycl ohexyl 28

3['err]-Tropanyl - net hobr om de Cycl opentyl 29

3[ err]-Tropanyl - et hobrom de Cycl opentyl 30
3[err]-(NEthyl)-nortropanyl - nethobrom de Cycl opent yl
31 3[err]-(N-1sopropyl)-nortropanyl24 met hobr om de

Cycl opent yl - 42 - No. A R2

Mp. [[err](

No. R, A | M.p. [°C]
8 H 3a~Tropanyl-methobromide 275-6
9 H 3a~-N-Ethyl-nortropanyl-methobromide 256-7
10 H (-)-3a-N-Isopropylnortropanyl-

methobromide - ' 256
11 H (+)—3a~N-Isopropylndrtropanyl—

methobromide 256
12 H 3a-Nortropanyl-8,1"'-

pyrrolidinium-bromide - 267-70
13 H {+)-3a-Tropanyl-methobromide 278-81
14 H {-)-3a-Tropanyl-methobromide 278-81

Then g e ropiacement sheel
? o
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32 3[err]-Tropanyl -[err]-fluorethobrom de Cycl opentyl 33

3{err]-(N-[err]-Fluorethyl)-nortropanyl - Cycl opentyl met hobrom de 34
3[err] (6, 7- Dehydro) -tropanyl - net ho- net hanesul phonat e 2- Thi enyl
35 3[err]-(6[err], 7[err]-Epoxy)-tropanyl- nmethobrom de

2= Thi enyl 36 3[err]-Tropanyl - net-haks om de 2- Thi enyl 37
3[err]-(6, 7- Dehydro) -tropanyl - net hobrom de 2- Thi enyl
38 3[err] (6, 7- Dehydr o) -t r opamy k- Byt EobiIdm de

3- Thi enyl

Comppunds of formula

No. Ry A M.p. [°C]
1l OH 3a-N-Isopropylnortropanyl-
methobromide : 258
2 OH 3a~-N-B-Chlorethylnortropanyl-
methobromide 203
3 OH 3a-N~Ethy}nortropanyl—
methobromide . _ 269
4 OH 3a~Tropanyl-ethobromide 258
5 OH . 3a-(68,78-Epoxy)tropanyl-
nethobromid e 200
6 OH = 3a-N-Ethyl-(68,78-Epoxy)- .
nortropanyl-methobromide 220-1
7 OH 3a— (68, 78-Epoxy)-N-isopropyl—

nortropanyl-methobromide 234-5

This is the replacement sheet
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39 3[err]-(6[err],7[err]-Epoxy)-tropanyl - nethobrom de

3--Thi enyl 40 (+)-Enantionmer of No. 1 41 (-)-Enantiomer of No. 1 42
3[err]-(6[err], 7[err]-Epoxy)-tropanyl - nethobrom de

2- Furyl 43 3[err]-(6, 7- Dehydro) -t ropanyl - met hobrom de

2-Furyl 44 3[err]-TropanyI-nethobr%giae 2- Furyl 45
3[err]-(6[err], 7[err]-Epoxy)-tropanyl nethobrom de

2-Pyridyl 46 3[err]-(6, 7- Dehydro) -t r opanyl

No. R4 A M.p. [°C]
8 OH 3a-N-Methylgranatanyl-
methobromide 249
9 OH 3a-N-Isopropylgranatanyl-
methobromid e 219-20

10 OH 30-(6 ,7 —Dehydro)tropanyl-

methobromide 207-8
11 H 3a—(6 ,7 -Dehydro)tropanyl- -
methobromide 214-5

12 OH 3a—(6. ,7 -Dehydro)-N-isopropyl-

nortropanyl-methobromide - 223
13 H 3a-Nortropanyl-8,1°-
pyrrolidinium-bromide - 231-2

This is the replecement sheet
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met hobr om de 2- Pyridyl 47

3[ err] - Tropanyl - net hobr oni de 2-Pyridyl 48

3[ err]-Tropanyl - net hobr om de 3-Thi enyl 49
3[err]-(6, 7- Dehydro) -tropanyl nethobrom de

Cycl opent yl - 43 - No - 27 A R2

Mp. [[err]C] 50 3[er}]- (6[err],7[err]-Epoxy)-tropanyl nethobrom de
Cycl ohexyl TABLE 1II3X

Comp_ounds of formula

Rl—C—CO—-OA

O

No. R, ' A M.p.[°C]
1 H 3a— (68, 7B~-Epoxy)-tropanyl-—-

methobromide 213-4
2 H 3a-(68, 78-Epoxy)—-tropanyl-

propargochloride 204-5
3 H 3a-N-Ethyl-(68, 7B-Epoxy) -

nortropanyl-methobromide 201
4 H 3a-(6 ,7 -Dehydro)tropanyl-

methobromide 238-9
5 H  3o-Tropanyl-methobromide 203-5
6 OH  3a-(68,7B-Epoxy)tropanyl-

metho-methanesulphonate

- . . . A ’
Thie iz the ranigcament shewt



51 3[err]-(6, 7- Dehydro) -tropanyl nethobrom de

Cycl ohexyl 52 3[err]- (6[err],7[err]-Epoxy)-tropanyl methobrom de -
Cycl opent yl - 44 - Tabl e XV Conpounds of formula [err] No.

R2 Ra M P[ (] _ 28 -

TABLE IV

Compounds of formula

7 N\

No. R 2 M.p. [°C]

1
1 H 3a- (6B, 7B-Epoxy)-N-n-propyl
nortropanyl-methobromide 213-4
2 H 3a—- (68, 78-Epoxy)~N-isopropyl-
nortropanyl-methobromide 242
3 H 3a-(68, 78-Epoxy)~N-ethyl-
nortropanyl-methobromide 217
4 H 3¢—-(68,78-Epoxy) tropanyl-
methobromide (with crystal ether) 139
5 H 3a—- (68, 7B-Epoxy) tropanyl-
ethobromide _ 128-31
6 H 3a~Tropanyl—-ethobromid e . 212-3
7 OH 3a-N-Isopropylnortropanyl-
metho-methanesulphonate’ 229-32

This is the replacement sheet
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1 . 3[err]-(6[err],7[err]-Epoxy)-tropanyl - 2- Thi enyl 5- Met hyl

met hobr oni de 2 3[err]-(6, 7- Dehydro) -tropanyl - 2- Thi enyl
5- Met hyl et hobrom de 3 3[ err]-Tropanyl - net hobr om de 2- Thi enyl
5- Met hyl 4 3[err]-(6[err], 7[err]-Epoxy)-tropanyl - 2- (5-Met hyl) -
met hobr oni de thienyl =~ 29 = 5-Methyl 5
3a- (6, 7- Dehydr o) -t r opanyl - 2- (5-Met hyl)- net hobrom de
t hi enyl 5-Methyl 6 3[ err]-Tropanyl - net hobr om de
2- (5- Met hyINo. t hi eerJ}r/I 5-Methyl, 7
3[err]-(6[err], 7[err]-Epoxy)-tropanyl - 2- Thi enyl 5M=pPydrac]
8 H 3a-N-Isopropylnortropanyl-
meth i
ethobromide 184-5
J H 3a-(6. ,7 ,-Dehydro)-N-isopropyl-—
nortropanyl-methobromide 259
10 H 3a-(6 ,7 -Dehydro)-tropanyl— ‘
th i
me obromlde. 237-8

This is the repiacament sheet
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met hobr om de 8 3a- (6, 7- Dehydr o) -t r opanyl - 2- Thi enyl 5-Fl uoro

nmet hobr om de 9 3[err]-Tropanyl - net hobr om de 2- Thi enyl

5-Fl uoro 10 3[err]-(6[err], 7[err]-Epoxy)-tropanyl - 2- (5-Fluoro)-
met hobr om de t hi enyl 5-Fluoro 11

3[err]-(6, 7- Dehydr o) -tropanyl - 2-{®-Fl uoro) - met hobrom de

t hi enyl 5-Fluoro 12 3[err]-Tropanyl - net hobr om de

2- (5-Fl uoro)- thienyl 5- Fhable V

Compounds of formula

W
R, -C-C0O-0OA
1
R,
No. Rj Ry W A M.p. [C]
1 OH H H 3a—-(68,78-Epoxy) -
tropanyl-methobromide 223
2 CH,OH H H 3a—(68,78-Epoxy) -
tropanyl-ethobromide 19¢
3 H Cyclo- H 3a-(68,7B-Epoxy) -
heptyl tropanyl-methobromide 242
4 H Cyclo- H 3u— (68, 78-Epoxy) -
heptyl tropanyl-propobromide 215-6
5 ~CsHg- H 3a-(68,78-Epoxy) -
' tropanyl-methobromide 223-4
6 CH50H H . H . 3a—{68,78-Epoxy)-N-
{B—-fluorethyl)-nor-
tropanyl-methobromide 194
7 CH,OH H H 3a— (68, 78-Epoxy) ~N-
(p—hydroxyethyl)-
nortropanyl-
methobromide 211
8 OH CgHg 4-F 3a-Tropanyl-
methobromide 220-1

Teoo in tne rpoiscament shee!
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- 45 Tabl e XVI

Conmpounds of formula [err]

R2 Mp.[[err]C 1

Phenyl net hobrom de 2
Phenyl nethobrom de 3

No. A

3[err]-(6[err],7[err]-Epoxy)-tropanyl
3[err]-(6, 7- Dehydro) -t ropanyl
3[err]-(6[err],7[err]-Epoxy)-tropanyl

3-Thi enyl et hobrom de - 31 -

No. Ry Ro W A M.p. [°C]
9 ~CgHg~ H 3a-Tropanyl-

methobromide 287-9
10 —-CgHg- H 3a—-N-Isopropyl-

nortropanyl-

methobromide 263
11 -CgHjyg- H 3a-N-Isopropyl-

nortropanyl-

methobromide 261
12 OH CgH13 H 3a-(6,7-Dehydro) -

tropanyl-methobromide 233-5
13 H CeHya 3-CHg3 3a-N-Isopropyl-

nortropanyl-

methobromide 252-4
14 H CgHg 3-CH3 3a-Nortropanyl-

8,1'-pyrrolidinium-

bromid e 224-6

This is the replacément sheet
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4

3[érr]-Tropanyl
3[err]-(N Methyl)-granatanyl

3[err]

Tabl e XVI

- (6, 7- Dehydro) -t ropanyl 3-Thi enyl net hobrom de 5

3-Thi enyl net hobrom de 6
3-Thi enyl net hobrom de - 46
Compounds of fornul a _ 3o -
Table VI
Compounds of formula
Ry
N CO-OA
\__/
No. A Ry M.p. [°C]
1 3a—-(68, 78-Epoxy)~tropanyl-
methobromide . H,0 H 176
3a-Tropanyl-methobromide H
3a~(6,7-Dehydro)-tropanyl-
methobromide OH
4 3a-(N-B-Fluorethyl)-nortropanyl-
methobromide H
3a-Tropanyl-B8-fluorethobromide OH
3a—~-(N-Isopropyl)—-granatanyl-
methobromide H
7 3a~{N-Isopropyl)-nortropanyl-
. methobromide H
8 3a- (68, 78-Epoxy)-N-isopropyl-
nortropanyl-methobromide OH
9 -éae(GB,7B—Epoxy)—N—ethy1nor—
| trxopanyl-methobromide OH
10 3a-(N-Ethyl)-nortropanyl- ,
methobromide OH
11 3a~ (N-Methyl)-granatanyl-
methobromide CH3

This is the repigcemant sheot
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[err] No. AMP. [[err]O 1
3ferr]-(6[err], 7[err]-Epoxy)-tropanyl - nethobrom de 2

3[ err]-Tropanyl - net hobr om de 3 3[err]-(6, 7- Dehydr o) -t r opanyl -
met hobr om de 4 3[err]-(N—[err]-Fluggeghyl)-nortropanyl- met hobr om de 5

3[err]-Tropanyl -[err]-fluorethobrom de” 6
3[err]-(N-1sopropyl)-granat anyl - Table VII

Compounds of formula

N

l_l

l S

e
No. A - Rl M.p.[°C]
1 3a-(68,78—-Epoxy)-tropanyl-

methobromide - H
2 3a—-(6,7-Dehydro)—-tropanyl-

methobromide H
3 3a-(68, 783-Epoxy)-tropanyl-

methobromide : _ Methyl
4 3a-(6,7-Dehydro)-tropanyl-

methobromide Methyl
5 3a-(68, 78-Epoxy)-tropanyl-

methobromid e . . OH
6 3af(6,7—Dehydro)—tropany1~

methobromide OH

Thig In the rapuscament shond
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met hobr om de 7 3[err]-(N-Isopropyl)-nortropanyl - nethobrom de 8
3[cerr]-(6[err],7[err]-Epoxy)-Nisopropyl- nortropanyl - met hobrom de 9
3[err]-(6[err], 7[err]-Epoxy)-N-ethylnor- tropanyl-nethobrom de 10
3[err]-(N-Ethyl)-nortropanyl - nethobsoni de 11

3[err]- (N Methyl)-granatanyl - nethobrom de

Table VIIX

Compounds of formula

N=\
S
l_~—_N///
HO—C[J—CO—OA
Ry
No. A R2 M.p. [°C]
1 3a—-(68,78-Epoxy)-tropanyl-
methobromide Phenyl
2 3a—-(6,7-Dehydro)-tropanyl-
' methobromide ' Phenyl
3 3a-(68,78-Epoxy)~tropanyl-
methobromide Cyclopentyl
4 3a—-(6,7-Dehydro)—-tropanyl-
methobromide 3-Thienyl
S 3a-Tropanyl-methobromide 3-Thienyl
6 3a—{N-Methyl)-granatanyl-
methobromide 3-Thienyl

Tﬁis is the replacement sheet



- 47 - No. A Mp. [[err]C] 12
3ferr]-(6[err],7[err]-Epoxy)-N[err]-fluoroethyl -nortropanyl-nethobrom de
13 3[err]-(6[err],7[err]-Epoxy)-Nn-propyl- nortropanyl - met hobrom de 14
3[err]-Tropanyl -[err]-hydroxyet hobroni de 15

3[err] (6, 7- Dehydr o) -tropanyl - net ho- net hanesul phonate 16
3[err]-(6[err],7[err]-Epoxy)-trepanyl 1x

Compounds of formula

N__\
’ S
HO—F—CO—OA
Ry
No. A R2 M.p. [°C]
1 3a—-(68,78-Epoxy)—-tropanyl-
methobromide Phenyl
2 3a—(6,7-Dehydro)-tropanyl-
methobromide Phenyl
3 3a—- (68, 78-Epoxy)—-tropanyl-
methobromide Cyclopentyl
4 3a~{6,7-Dehydro)—-tropanyl-
methobromide 3-Thienyl
5 3a~-Tropanyl-methobromide 3-Thienyl
6 3a-{N-Methyl)-granatanyl- _
methobromide 3-Thienyl

This is the replacement sheet
26 RGOS
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met hobr om de 17 3[err]-Tropanyl - met hobrom de 18

3[err]-(6, 7- Dehydr o) -t ropanyl - nmet hobr oni de - 48 - Table XViIl Conpounds
of formula [err] No. A R1
Mp.[[err]C
p-[lerr]c] e
Table X
Compounds of formula
S
N I/
Rl—C—CO—OA
No' A Rl M.D. [OC]
1. 3a—- (68, 78-Epoxy)-tropanyl-
methobromide H
2 3a—(6,7-Dehydro)-tropanyl- .
methobromide H
3 3a—-(68,78-Epoxy)-tropanyl-
methobromide - _ Methyl
4 3a~(6,7-Dehydro)-tropanyl-
methobromide Methyl
5 3a7(63,7B—Epoxy)—tropan¥1—
methobromide OH
6 3a—(6,7-Dehydr9)—tropany1—
methobromidg - 'OH
iz iz the rap'srsment shea?
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1 3[err]-(6[err],7[err]-Epoxy)-tropanyl OH net hobrom de 2
- 3[-err]-(6, 7- Dehydr o) -t ropanyl OH net hobrom de 3
3[err]-(6[err], 7[err]-Epoxy)-tropanyl - Met hyl net hobrom de 4
3[err]-(6, 7- Dehydro) -t r opanyl Met hyl et hobrom de 5
3[err]-Tropanyl - 37 ~H net hobroni de 6
3[err]-(NEthyl)-nortropanyl H nmet hobr om de

Table XI

Coﬁpounds of formula

HO-C-CO-0A .
»
No. A M.p. [°C]
1 3a—~-{68,78-Epoxy)-tropanyl-
methobromide
2 3a-(6,7-Dehydro)~tropanyl-
methobromide
3 3a—- (6B, 78-Epoxy)-tropanyl-
ethobromide
4 3a—-(6,7-Dehydro)-tropanyl-
ethobromide
5 3a-Tropanyl
methobromide
6 3a-(N-Methyl)-granatanyl-
methobromide C

This is the replacement sheet
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- 49 - Table A Conmpounds of formula [err] M. [[efr]C] No. A

R2 Base Hydro- chloride 1 3[err]-(6[err],7[err]-Epoxy)-tropanyl .
2- Thi enyl 149-50 238-41 2 3[err]-Tropanyl
2- Thi enyl 167-8 253 _ 38 -

Table XII

Compounds of formula

No. A M.p. [°C]
1 3a~-(68, 7B-Epoxy)~tropanyl-
methobromide
2 3a—-(6,7-Dehydro)-tropanyl-
methobromide
3 3a—(63,7B—Epoxy)—tropany1—

ethobromide
4 3a-(6,7-Dehydro)-tropanyl-
ethobromide
5 3a~Tropanyl
methobromide
6 3a—(N—Methyl);granatanyl—
methobromige

This is the replacement sheet
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3 3[err]-(6, 7- Dehydro) -t r opanyl

3err]-(N-[err]-Fluorethyl)-

236 5
232 6
250 7

pr opyl nortropanyl
3[err]-(6[err], 7[err]-Epoxy) - N- etPgple XIBLThjenyl nortrop

212-3 9

3[err]-(N-Ethyl)-nortropanyl

Coﬁpounds of formula

2- Thi enyl 164-5 4

2- Thi enyl nortropanyl

3[err]-(N-Isopropyl)- granatanyl
3[err]-(N-1sopropyl)-
3[err]-(6[err], 7[err]-Epoxy)3N+tso- 2-Thi e

nortropanyl

206 8

2- Thi enyl

2- Thi enyl
2- Thi enyl
nyl

anyl
256-7

M.p. [°C]

3a- (68, 78-Epoxy)-tropanyl-

methobromide

3a—(6,7—Dehydro)—tropany1—

methobromide

3a-(68, 73-Epoxy)~tropanyl- -

ethobromide

3a-(6,7-Dehydro)-tropanyl-

ethobromide
3a-Tropanyl
methobromide

- 3a—(N~Methyl)-granatanyl-

methobromide

-
PR aE]

BRIV Y ToF L3
v ths renipearment shee!
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10

3[err]
No.

) 3[err]-(N Methyl)-granatanyl 2- Thi enyl 241 11
3[err]-(6[err],7[err]-Epoxy)-N[err]- 2- Thi enyl
fl uor et hyl nortropanyl 188-90 12
3lLerr]-(6[err],7[err]-Epoxy)-Nn- - 40 - 2-Thienyl 104-6
propyl nortropanyl 13 3[err]-(6[err],7[err]-Epoxy)-Nn- 2- Thi enyl
but yl nortropanyl Table XIV 225-7 14
-(6[err], 7[err]-Epoxy)-tropanyl Phenyl 246- 7
A R1 Base Hydro-
Quarternary compounds of formula
=N
D
HO-F—-CO—OA
Ry
No. A R, M.p. [°C]
1 3a—{68B,783-Epoxy)—-tropanyl-
methobromide 2-Thienyl
3a¢-Tropanyl-methobromide 2-Thienyl
3a~-(6,7-Dehydro)-tropanyl-
methobromide 2-Thienyl
4 3a- (N-B-Fluorethyl)-nortropanyl-
methobromide 2-Thienyl
5 3x-Tropanyl-B-fluorethobromide 2~-Thienyl
3a—-(N-Isopropyl)-granatanyl-
methobromide 2-Thienyl
7 3a—(N-Isopropyl)-—nortropanyl-
methobromide 2-Thienyl
8 3a—-(68, 78-Epoxy)-N-isopropyl-
nortropanyl-methobromide 2-Thienyl
9 3a- (68, 78-Epoxy)-N-ethylnor—-
_ tropanyl-methobromide 2-Thienyl
10 3a—(N-Ethyl)—-nortropanyl-
methobromide - 2-Thienyl
11 .3a—(N-Methyl)~-granatanyl-
2-Thienyl

methobromide

This is the replacement sheet
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chl oride 15 3[err]-Tropanyl Phenyl

243-4 16 3[err]-(N-[err]-Fluoroethyl)- Phenyl nortropanyl
219-20 17 3[err]-(6, 7- Dehydro)-tropanyl Phenyl 181-3 18
3[err]-(N-Ethyl)-nortropanyl Phenyl 231-2 19
3[err]-(N-1sopropyl)- nortropanyl - 41 - Phenyl 246-7
20 3a- Tr opanyl Cycl ohexyl 260 21
3[err]-(N-[err]-Fluoroethyl)- Cycl ohexyl nortropanyl

203-4 22No. 3[err]-(6[e], 7[err]-Epoxy)-tropanyl Bycl opentyk.p. [°C)
237

12 3a~(68,7B-Epoxy)-N-B—fluoroethyl

-nortropanyl-methobromide 2-Thienyl
13 3a~-(68,78-Epoxy)—-N-n-propyl-
nortropanyl-methobromide 2-Thienyl
14 3a—-Tropanyl-B8-hydroxyethobromide 2-Thienyl
15 3a—-(68B,78-Epoxy)-tropanyl-
methobromide : Phenyl
16 3a—Tropanyl-methobromide Phenyl
17 . 3a-(N-B-Fluoroethyl)-
nortropanyl-methobromide Phenyl
18 3«—(6,7-Dehydro)7tropanyl—
methobromide Phenyl
19 3a—(N-Ethyl)-nortropanyl-
methobromide Phenyl.
20 3a—-(N-Isopropyl)-nortropanyl-
methobromide Phenyl
21 3a-Tropanyl-ethobromide Phenyl
22 3a-(N-Ethyl)-nortropanyl-
ethobromide Phenyl
23 3a-{68,78-Epoxy)—-tropanyl-
ethobromide Phenyl
24 | 3a-Tropanyl-B8-fluorthobromide Phenyl
25 3a~Tropanyl-methobromide Cyclohexyl
26 3a—(N—B—Fluorethyl)—nortfopanyl—
‘'methobromide : ' Cyclohexyl
27 3a-Tropanyl-B8-fluorethobromide . Cyclohexyl
28 3«-Tropany1-methobromide Cyclopentyl
29 "éa—Trqpanyl-ethobromide Cyclopentyl
30 3a~-(N-Ethyl)-nortropanyl- .
methobromide Cyclopentyl
31 3a— (N-Isopropyl)-nortropanyl-
methobromide Cyclopentyl



23 3[err]-Tropanyl Cycl opent yl 260 24
3[err]-(N-[err]-Fluoroethyl )- Cycl opentyl nortropanyl
182-3 25 3[err]-(N-Ethyl)-nortropanyl Cycl opent yl 227- 8-
26, 3[err]-(N-Isopropyl)- nortropanyl Cycl opent yl
174-5 27 3[err]-(6[err],7[err]-Ep6éyf—tropanyl 2- Thi enyl
240-2 28 3[err]-Tropanyl 2- Thi enyl 217-9
29 3[err]-(6, 7-Dehydro)-tropanyl  2-Thienyl 233-5 30
g%g;;%-g ;rf??¥ﬁgfa]Eégg§3¥[tropgnlrlenyg-ThienyI IEE47 ° 3§2ﬂ24§°%b
3lerr]-( . - - Ayl 2. Furyl “
32 3a-Tropanyl-B-fluorethobromide Cyclopentyl
33 3a—-(N-B8-Fluorethyl)-nortropanyl- Cyc;opentyl
methobromide )
34 3a(6,7-Dehydro)-tropanyl-
metho-methanesulphonate 2-Thienyl
35 3B3-(68, 7B-Epoxy)-tropanyl- )
methobromide 2—-Thienyl
36 ) 3B3~-Tropanyl-methobromide 2-Thienyl
37 - 3B8-(6,7-Dehydro)-tropanyl- ’
methobromide 2-Thienyl
38 3a(6,7-Dehydro)-tropanyl-
methobromide 3-Thienyl
39 3a—-(68,7B8-Epoxy)-tropanyl-
methobromide 3-Thienyl
40 (+)-Enantiomer of No. 1
41 (-)-Enantiomer of No. 1
42 3a~-(6B,78-Epoxy)-tropanyl-
methobromide 2-Furyl
43 3a-(6,7-Dehydro)-tropanyl-
méthobromide 2-Furyl
44 3a-Tropanyl-methobromid e 2~Furyl
45 3a-(68,78-Epoxy)-tropanyl
methobromide ) 2-Pyridyl
46 3a—-{6,7-Dehydro)-tropanyl
~methobromide 2-Pyridyl
47 3a-Tropanyl-methobromide 2-Pyridyl
48 3«—Tropany1-methobromide 3-Thienyl
49 3a-{6,7-Dehydro)-tropanyl
methobronmide ‘Cyclopentyl
Thiz is e raolecement shee!
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33 3[err]-(6, 7- Dehydro) -t r opanyl 2-Furyl 34 3[err]-Tropanyl

"2-Furyl 35 3[err]-Tropanyl 2-Pyridyl 36
3[err]-(6[err], 7[err]-Epoxy)-tropanyl 2- Pyridyl 37 3[err]-(
6, 7- Dehydr o) - tropanyl 2-Pyridyl, 38 3[err]-Tropanyl
3- Thi enyl 39 3[err]-(6,7- Dehydro) t r opanyl Cycl opentyl 40 3[err]-
( 6[err], 7[err]-Epoxy) -tropanyl - Cyclohexyl 41
3[err]- (6 7- Dehydr o) - tropanyl Cycl ohexyl Note: all hydrochl orides nelt
wi t h détonposition. R, M.p. (°C]
50 3a—-(68,78-Epoxy)-tropanyl
methobromide Cyclohexyl
51 3a—{6,7-Dehydro)-tropanyl
methobromide Cyclohexyl
52 3a-(68,78-Epoxy)-tropanyl
methobromide Cyclopentyl

This is the replacement sheet
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Clains 1. The new conpounds of formula A- O- CO- Z (1
wherein A represents the group [err] wherein m represents 0, 1 or
represents 1 or 2 and m+ n [err] 3, Q represents one of the

doubl e- bonded groups -CH2-CH2-, -CH2-CH2-CH2-, -CH=CH,

Nv

-— 44 -

Table XV

Compounds of formula

Ra-———— \\S
HOCHZ—?~CO—OA
R2
No. A R, R, M.p[°C]
1 3a-(68,7B3-Epoxy)-tropanyl- 2-Thienyl 5-Methyl
methobromide
2 3a—{6,7-Dehydro)-tropanyl- 2-Thienyl S—-Methyl
methobromide
3 3a—Tropanyl-methobromide 2-Thienyl S~Methyl
3a-(68,78-Epoxy)~-tropanyl- 2—-(5-Methyl) -
methobromide thienyl 5-Methyl
5 3a—(6,7-Dehydro)-tropanyl- 2-(5-Methyl)-
methobromide thienyl 5-Methyl
6 3a-Tropanyl-methobromide 2-(5-Methyl) -
thienyl ' 5-Methyl
7 3x-{68,78-Epoxy)-tropanyl- 2-Thienyl 5-Fluoro
methobromide : | ’
8 3a—-{6,7-Dehydro)~tropanyl- 2-Thienyl 5~Fluoro
methobromide
9 éa—Tropanyl-methpbromide‘ 2-Thienyl 5-Fluoro
10 3u—-{68,78-Epoxy)-tropanyl- 2—-(5~Fluoro)-
methobromide thiepyl 5~-Fluoro
11 3a—(6,7-Dehydro)-tropanyl- 2-(5-Fiuoro)- o
methobromide thienyl 5-Fluoro
12 3a—-Tropanyl-methobromide 2-(5-Fluoro)-
thienyl 5-Fluoro

This is the replacement sheet
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-CH ----CH or -CH2-Q'-(CH2)P- (p = 0 or 1) and Q represents the group
=NR, the group =NRR or the group CH2, wherein R represents an optionally
hal o- or hydroxy-substituted CJerr]- alkyl group, R represents a
Cerr]-alkyl group and R and R together may also forma Cerr]- alkylene
group, and, in the case of quaternary conpounds, an equival ent of an anion
(X[err]) is associated with the ppsbiévevecharge of the N atom

Compounds of formula

S
~
HO—('Z—CO—OA
R2
No
. A '
R2 M. P. [ °C]
1 3a—(68,7B—Epoxy)7tropany1 Phenyl
methobromide
2 3a-(6,7-Dehydro)—tropany1 Phenyl
methobromide
3 3a—(GB,7B-Epoxy)—tropanyl | 3—Thieny1
methobromide
4 3«—(6,7—Dehydro)—tropanyl 3-Thienyl
methobromide
5 3a~Tropanyl 3-Thienyl
methobromide
6 3a—(N-Methyl)rgranatany1 3~Thienyl
methobromige

Thig is the replscement shee!
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] i f CH2, and
nd Q has the sane neanings as Q, wth EEFe??f?FLL??-OWhen 5
Wi th ha viso that Qrepresents -CHerr]-Q ( o n H e
mﬂtheggﬁtgrgH[err] Z represents the group [err]
repr :

- or C
represents H OH CH20H, (err]-alkyl_ e C
Table XVII

Compounds of formula

7 N\

" A . M.p.[°C]

1 3a—(6B,7B—Epoxy)—tropanyl—
methobromide
3a-Tropany1—methobromide
3«—(6,7—Dehydro)—tropany1—
methobromide
4 3a—(N-B—Fluorethy1)—nortropanyl—
methobromid?
3a—Tropany1—B—fluorethobromide
3a—(N—Isopropyl)—granatanyl—
methobromide
7 3a—(N—Isopropyl)—nortropényl—
methobromide
8 3a—(68,7B-Epoxy)-N—isopropy1-
nortropanyl—hethobromide
9 3«—(68,7B—Epoxy)—N—ethy1nor-
_ trupapyl-methobromide
10 3a—(N-Ethyl)-qortiopanyl—
methobroﬁide
11 3a-(N—Methy1)-granatanyl-
methobromige
This is the replacement sheef
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al koxy, Rerr] and R err], which may be identical or different and one of
whi ch may also be H, represent (a) phenyl, furyl, an aromatic group which
is isoelectronic with thienyl, Cerr]- cycloal kyl, pyridyl,

Cerr]-cycloal kenyl or, in particular if mis equal to O and/or Qis equal
td -CHerr]-Q-(CHerr])[err], Rerr] %y also represent thienyl, (b) an
al i phatic group having up to 20 carbon atons optionally interrupted by
oxygen, or a (Jerr]-alkyl group substituted by phenyl,

No. A M.p. [°C]

12 3a-(68, 78-Epoxy)-N-B-fluoroethyl:
-nortropanyl-methobromide

13 3a~(68, 78-Epoxy)-N-n-propyl-
nortropanyl-methobromide

14 3a-Tropanyl-B8-hydroxyethobromide

15 3a(6,7-Dehydro)-tropanyl-
metho-methanesulphonate

16 -  3B-(68,7B-Epoxy)-tropanyl-
methobromide

17 . 3B-Tropanyl-methobromide

18 38-(6,7-Dehydro)-tropanyl-
methobromide

This is the replacement sheet
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phenoxy, thienyl, furyl, Clerr]-cycloal kyl or fluorine, (c) the entire

group IIl may also represent the tricyclic group of the fornmula [err] -
53 - or a group of forrmula [err] wherein B nay represent S or CH=CH, R,
has t he

. —48_

Table XVIII

Compounds of formula

1

S COo-0Aa

No. A ' Rl M.p. [°C]

1 3a—(68, 78-Epoxy)-tropanyl OH
methobromide

2 3a-(6,7-Dehydro)-tropanyl OH
methobromide

3 3«—(66,7B-Epoxy);tropanyl Methyl
methobromide

4 3a~(6,7-Dehydro)-tropanyl Methyl
methobromide

S 3a-Tropanyl H
methobromide N

6 3af(N-Ethy1)~noitropany1 H
methobromide

Theg 13 tha raplecement sheet
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sanme neaning as R err]
furyl, thiazolyl,

t hi adi azol yl or nethoxyphenyl,
bond, an O or S-atomor one of the groups -CH2-,

-OCH err]- or -S-CH2- and g represents 1, 2 or 3. 2.
to claim1 wherein R1L represents OH, CH3 or CH2OH. 3.
2, wherein A represen[gd% group of the formula [err] wherein

3 represents the [err]-form

to claim1l or

Table A

Compounds of formula

and may additionally represent phenyl, thienyl,
Y represents a single
- CH2- CH2-, -CH=CH,

Compounds accordi ng
Conmpounds accordi ng

RN
S
]/
HO—?—CO-OA
R2
No. A Ro Base ﬁgéigsl
chloride
1 3¢~ (68, 78-Epoxy) -tropanyl 2-Thienyl 149-50 238-41
2 3a-Tropanyl 2-Thienyl 167-8 253
3 3a—-(6,7-Dehydro)-tropanyl 2-Thienyl 164-5
4 3a-(N-B-Fluorethyl) - 2-Thienyl )
nortropanyl 236
5 3a—-(N-Isopropyl)-
granatanyl 2-Thienyl 232
6 3a-(N-Isopropyl)- .
nortropanyl 2-Thienyl 250
7 3a—-(68, 7B8-Epoxy)-N-iso- 2-Thienyl
propylnortropanyl 206
8  3a-(6B,78-Epoxy)-N-ethyl- 2-Thienyl
nortropanyl ' 212-3
9 3a~-(N-Ethyl)-nortropanyl 2-Thienyl 256-7
10 3a-(N-" Methyl)-granatanyl 2-Thienyl 241
11 3a—-(68,78-Epoxy)-N-8B- 2-Thienyl
~ fluorethylnortropanyl . 188-90
12 3a— (68, 783-Epoxy)-N-n— 2-Thienyl 104-6
propylnortropanyl
13 3a— (68, 78-Epoxy) -N-n-— 2-Thienyl
butylnortropanyl 225—7.
14 3a—- (68, 78-Epoxy)-tropanyl Phenyl 246-7

This is the replacement sheet
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4. Conpounds according to claiml1, 2 or 3, wherein one O the groups R and
R- represents nethyl and the other group represents nethyl, ethyl, n-propyl
or i-propyl. 5. - Conmpounds according to claiml, 2, 3 or 4, wherein R2 is

a thienyl, or thiadiazolyl group. -54- 6. Conpounds

t hi azol yl

according to claiml1, 2, 3 or 4, whereimothe group -CRlerr]Rerr]Rerr]

(I

represents one of the groups IV,.V or VI.

No. A Ry Base Hydro-
thoride

15 3a—Tropanyl Phenyl 243-4
16 3a-(N-B~Fluoroethyl)- Phenyl

nortropanyl 219-20
17 3a-(6,7-Dehydro)-tropanyl Phenyl 181-3
18 3a- (N-Ethyl)-nortropanyl Phenyl 231-~2
19 3a—-(N-Isopropyl) -

nortropanyl Phenyl 246-7
20 3a-Tropanyl . Cyclohexyl 260
21 3a-(N-B-Fluoroethyl )~ Cyclohexyl

’ nortropanyl 203-4

22 3a— {68, 78-Epoxy)-tropanyl Cfclopentyl 237
23 3a-Tropanyl Cyclopentyl 260
24 3a— (N-B-Fluoroethyl)- Cyclopentyl

noxrtropanyl 182-3
25 3a-{(N-Ethyl)~-nortropanyl Cyclopentyl 227-8
26 3a—(N-Isopropyl)- .

nortropanyl Cyclopentyl 174-5
" 27 33-(68,7@-Epoxy)—tropanyl 2-Thienyl 240-2
28 3B3-Tropanyl 2-Thienyl 217-9
29 38-(6,7-Dehydro)-tropanyl 2-Thienyl 233-5
30 3a—(6,7-Dehydro)-tropanyl 3-Thienyl 247-8
31 3a- (6B, 78-Epoxy)-tropanyl 3-Thienyl 242-3
32 3a~-{68B,78-Epoxy)-tropanyl 2-Furyl
33 3a-(6,7-Dehydro)-tropanyl 2-Furyl
34 3a-Tropanyl 2-Furyl
35 3a-Tropanyl 2-Pyridyl
36 3a~ (68, 78-Epoxy)-tropanyl - 2~-Pyridyl
37 3a1(6,7—Dehydro)—£ropany1 2-Pyridyl
38 3¢~Tropanyl 3-Thienyl
39 8a~(6,7-Denydro)-tropanyl Cyclopentyl
40 3a-(68,78-Epoxy)—-tropanyl Cyclohexyl
41 3a-(6,7—Dehydro)—tropany1 Cyclohexyl '

Note: all hydrochlorides melt with decomposition.

This is the replacement sheet
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7. Phar maceuti cal conpositions, characterised in that they contain a
conpound according to clains 1 to 6 together with conventi onal

exci pients.and/or carriers. 8. Use of' conpounds according to clains 1 to
6 in the preparation of anticholinergic pharnaceutical conpositions. 9.
Use of conpounds according to clains 21to 6 for treating respiratory tract
di seases %ad.sinus bradycardi a. 10. Process for preparing conpounds
accordi ng ime 1 to 6, characterised in that a) an ester of formula

1. The new compounds of formula

A-0-CO-2 (I)
wherein
A represents the group
////(CHZDm—TH————~\\\\
-CH Q'_—/Q (II)
(CHz)n—lH
wherein

m represents 0, 1 or 2,
n represents 1 or 2 and m + n < 3,

Q represents one of the double-bonded groups
~CH,~-CH,~, —-CH,~CH,~CH,-, —-CH=CH-,
—CHZ—CH~  or =CH,-Q"-(CH,),-

0

(p = 0 or 1)
and

Q' represents the group =NR, the group =NRR' or
"the group CH,, wherein R represents an
optionally halo- or _hydroxy-substituted C, -
alkyl group, R'!' represents a C,.,~alkyl group
and R and R' together may alsc form a C,_ -
alkylene group, and, in the case of quaternary
compounds, an:equivalent of an anion (X®) is
associated with the positive charge of the N-
atom,

Thig is *he rapiscament shesd
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.Z - CO- R (M), wherein Z is as hereinbefore defined and -
R. represents a (Jerr]-al kyl group, preferably nethyl or ethyl, is .
transesterified with an al cohol of formula [err] wherein mand n are as
_hereinbefore defined, Q a represents_ or NH, Qa has the sane neaning as
Q- except that if Qa represents -CH er T-Q'-(CH[err])[err]-, Q' can

and

Q" has the same meanings as Q', with the exception
of CH,, and with the proviso that Q represents
-<HH—Q"—(CHQP— when Q' represents CH,,

Z represents the group
T1
R, - <l: - (1I1)
R;
wherein
R, represents H, OH, CH,0H, C, ,-alkyl or C, -
alkoxy,
R, and R;, which may be identical or different and
one of which may also be H, represent
(a) phenyl, furyl, an aromatic group which is
isoelectronic with thienyl, C. -
cycloalkyl, pyridyl, C, ,-cycloalkenyl or,
in particular if m is equal to O and/or Q
is equal to —CHZ-Q"—(CHZ)p, R, may also
represent thienyl,
(b) an aliphatic group having up to 20 carbon
atoms optionally interrupted by oxygen, or
a C,,~alkyl group substituted by phenyl, °
phenoxy, thienyl, furyl, C; ,-cycloalkyl or
fluorine,
{c) the entire group III may also represent
the tricyclic group of the formula
e (1v) (V)
00 AR s is the epicemert S16E
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.- 55 - only represent NR, and wherein the O4-group is in the [err]- or
[err]- position, in the presence of a conventional transesterification
catal yst or b) a reactive derivative (R'' being a readily cl eavable

group) Z - CO- OR" (I'X) of the acid Z-CO OH, nore
particularly an acid chloride or imdagelide, is reacted wth an al cohol of
formula VIII, optionally in excess or in the presence of a tertiary am ne

such as triethylam mme, a group of formula

R'l~
I > (VI)
(CH,) |

wherein B may represent S or CH=CH, R'1 has the |
same meaning as R, and may additionally
represent phenyl, thienyl, furyl, thiaéolyl,
thiadiazolyl or methoxyphenyl, Y represents a
single bond, an O- or S-atom or one of the
groups -CH,-, —-CH,-CH,-, -CH=CH-, -OCH,~ or
-S-CH,- and g represents 1, 2 or 3.

2. Compounds according to claim 1 wherein R, represents
OH, CH; or CH,OH.

3. Compounds according to claim -1 or 2, wherein A
represents a group of the formula

3 R-N--R' OXe { 3 R-.I‘@—R‘ x@

or

wherein 3 represents the a-form.

4. -Compounds according to claim 1, 2 or 3, wherein one
of: the groups R and R':representé-methyl and the other
group represents methyl, ethyl, n-propyl or i-propyl.

S. Compounds according to claim 1, 2, 3 or 4, wherein
R, is a thienyl, thiazolyl or thiadiazolyl group.

Thia is the replecement sheet
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and optionally the resulting conmpound aa) if Qa represents NR, is
guaternised with a reactive nonoderivative X-R of a correspondi ng al kane (X
= a leaving group) or bb) if Qa represents NH, is quaternised with a .
termnally disubstituted al kane X- ((Jerr]-al kylene)-X without internediate
isolation or cc) if Qerr] is equal Tt CHerr]-NR -(CHerr])[err]-, is
quaterni sed wit8,8, 03681 ¥6c0RA%ME" AR 2, 3 or 4, wherein

the group -CRR,R; (III) represents one of the groups

IV, V or VI.

7. Pharmaceutical compositions, characterised in that
they contain a compound according to claims 1 to 6

together with conventional excipients. and/or carriers.

8. Use of compounds according to claims 1 to 6 in the
preparation of anticholinergic pharmaceutical
compositions.

9. = Use of compounds according to claims 1 to 6 for
treating respiratory tract diseases and sinus
bradycardia.

10. Process for preparing compounds according to claims
1 to 6, characterised in that-

a) an ester of formula )
Z - CO - OR" (VIIi),

wherein 2 is as hereinbefore defined and R"

represents a C, ,~alkyl group, preferably methyl or
ethyl, is transesterified with an alcohol of

/(CHz)m - (!:H —\

HO-CH Q‘a Qa

formula

(ViIiIi),

wherein m and n are as hereinbefore defined, Q',
represents NR' or NH, Q, has the same meaning as Q,
except that if Q, represents -CH,~-Q"-(CH,) -, Q" can

T
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- 55 -
only represent NR',
and wherein the OH-group is in the a- or g-
position, in the presence of a conventional

transesterification catalyst or

a reactive derivative (R'" being a readily
cleavable group)

Z - CO - ORM! (IX)

of the acid Z-CO-OH, more particularly an acid
chloride or imidazolide, is reacted with an alcohol
.of formula VIII, optionally in excess or in the
presence of a tertiary amine such as triethylamine,
and optionally the resulting compound

aa) if Q', represents NR', is quaternised with a
reactive monoderivative X-R of a corresponding
alkane (X = a leaving group) or

bb) if Q' 6 represents NH, is quaternised'with a
terminally disubstituted alkane
X-(Céﬁ—alkylene)-x without intermediate
isolation or

cc) if Q is equal to -CH,~NR'~-(CH,) -, is

guaternised with a reactive monoderivative X-R.

O] D R This is the replacemen shest
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- 56 -

New egters of bi- and tricyclic amincalcohols,
their preparation and their use in

pharmaceutical composgitions

ABSTRACT

The novel compounds of formula
A-0-CO - 1Z (1)
(wherein A and Z are defined in the specification) may be

prepared by conventional techniques; they are suitable as

active ingredients for pharmaceutical compositions.
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