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[57] ABSTRACT
The new compounds of formula
A—0—CO—7Z o

(wherein A and Z are defined as explained in the
specification) can be prepared by conventional methods;
they are suitable as active substances for pharmaceutical
compositions.

14 Claims, No Drawings
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ESTERS OF BI- AND TRICYCLIC AMINO
ALCOHOLS, THEIR PREPARATION AND
THEIR USE IN PHARMACEUTICAL
COMPOSITIONS

This is a continuation of application Ser. No. 08/117,199,
filed Dec. 2, 1993, abandoned.

JHerinvention relates to new esters of bi- and tricyclic
aminG alcoliols, (e préparation of these compounds and
Their use in pharmaceutical compositions. 10

The new compounds correspond to the formula

A—0—CO—Z )

wherein 15
‘A represents the group
£ 0

. (CHYw—CH—Z = an
£/ TN

~ci -
? 2 20

(CHy)»—CH -

wherein .
.m.rcpresents O, ffior 2,
g'fcpresents&‘or 2 and m+n<3, a5
@j_rcprcscn § onc of the double-bonded groups
CH,—CH,—, —CH,—CH,—CH,—,
e -
TCH=CH>.,

—CH——CH~ 30
L]

or —CH,—Q"—(CH,),—(p=0 or 1)

and 15

Q' represents the group =NR, the group{%lNRR’ or the
group CH,, wherein R represents an optionally. halo- or
hydroxy—subs(-i(utc_gl,;C,_“-alkyl groupsR' represents a-
C,.4-alkyl group and R and R' together may also form

"a C,¢-alkylenc group, and, in the case of quaternary 4
compounds, an equivalent of an anion (X®), is associ-
aled with the posilive charge of the N-atom, and

Q" has the same meanings as Q', with the exception of
CH,, and with the proviso that Q represents —CH,—
Q"—(CH,),— when Q' represents CH,, 45
Z.represents the group ' :
JRy (I
oLy
R;—C—
| 50
Ry

wherein
;-‘RJ represents H, Ol-l,AtHzOH; C,_4-alkyl or C;,-alkoxy,

R, and R, which may be identical or different and one of s5°

which may also be H, rcpresent

(aymhenyt; furyl, an aromatic group which is isoclec-
tronic with thienyl, Cs ,-cycloalkyl, pyridyl, Cs_ -
cycloalkeny! or, in particular if m is equal to O
andfor Q is cqual to —CH,—Q"—(CH,),, R;, may 60
also represent thienyl, ‘

(b) an aliphatic group having up to 20 carbon aloms
oplionally interrupted by oxygen, or a C, g-alkyl
group substituted by phenyl, phenoxy, thienyl, furyl,
Cs.,~cycloalkyl or fluorine, 65

(¢) the entire group Il may also represent the tricyclic
group of the formula

Ry Ry

awv) )

or a group of formula

R (v

(CHy)q

whercin 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—, —0OCH,~— or —S—CH_,—
and q 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;
—OA may, however, also have the -configuration as in
pseudotropine or pseudoscopine.

Examples of corresponding groups include:

-0 R—N -0 R—N®--R'| X©

R—N®—R

-0 R—N -0 R—Né—R|| x©
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Cily OH

If in the group II m represents O and/or Q represents
—CH,—Q"—(CH_),—, the group 11l may have the follow-
ing additional 1man1ngs, in particular:
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The quaternary compounds of formula I are particularly
suitable for therapeutic use, while the tertiary compounds
arc important not only as active substances but also as
intermediate products.

The compounds according to (he invention are anticho-
linergics with a potent and long-lasting effect. At dosages in
the microgram range, periods of cffect of more than 24 hours
arc achicved alter 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
cffect is in some cascs significantly greater.
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In accordance with their nature as anticholinergics, the
new compounds arc suitable, for example, for Ircating
chronically obstructive bronchitis and (slight to moderate)
asthma and also for treating vagally induced sinus brady-
cardia. Whereas in discases of the respiratory tract it is
chiefly recommended to administer the new active sub-
stances by inhalation (especcially the quatcrnary
compounds), thereby largely climinating any side cffects,
the compounds are preferably administered by intravenous
or oral route in the case of sinus bradycardia. It has been
found to be advantageous that the new compounds have
virtually no cffect on gastrointestinal motility.

For use, the compounds according (o the invention arc
processed with known excipients and/or carriers to form
conventional galenic preparations, ¢.g. solutions for
inhalation, suspensions in liquefied propellant gases, prepa-
rations containing liposomes or proliposomes, injectable
solutions, plain or coated tablets, capsules, powders for
inhalation for use in conventional inhalers.

Examples of formulations (amounis given in percent by
weight):
1Mctering acrosol

Active substance according to 0.005
the invention

Sorbitantriolcate 0.1
Monofluorotrichloromethane and to 100

difluorodichloromethane 2:3

. The suspension is poured into a conventional acrosol
conlainer with a metering valve.

Preferably, 50 ul of suspension arc dispensed on cach
actuation. The active substance may also be dispensed in a
hlghu dosage if desired (e g. 0.02% by weight).

2. Tablets

Active substance according to 0.08
the invention

Colloidal silica 0.95
Lactose 65.00
Potato starch 28.00
Polyvinylpyrrolidone 3.00
Na-ccllulose glycolate 2.00
Magnesium stearate 1.00

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

The advantageous propertics of the new compounds arc
found for example in their inhibition of broncholysis in
rabbils (acetylcholine spasm i.v.). After intravenous admin-
istration of the new active substances (dosage 3 ug/kg i.v.)
the maximum effect was obtained after 10 to 40 minutes.
Even on isolated organs, e.g. on the guinca-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 methods known
per se.

1. Preferably an ester of formula..
o 1LTabTy at iy

Z2—COLORY™ (vn,

wherein: Z is as hereinbefore defined-and«R"zrepresents a

65«C,_4-alkyl group, preferably methyl or ethyl, is

" transesterified, in the presence of a conventional (ransesteri-

fication catalyst, with an aminoalcohol of formula
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(CHz),.—CH. (v
woech b
HO;CH IQa + Qa,

(CHz)n—

wherein m and n are as hercinbefore defined, Q““reprcscnls
TR or NH; Q has the same meaning as Q-w11h the proviso
that if Q,, represents —CH,— Q"—(CHy),—, Q" can only

represent NR', and wherein the OH- -group 1s in the a- or 1

-position, or
2. a reactive derivative (R™ represents a readily cleavable
group)

2—CO—OR™ ™)

of the acid Z—CO~—OH, particularly an acid chloride or
imidazolide thercof, is reacted with an alcohol of formula
VIII, optionally in excess or in the presence of a tertiary
amine such as tricthylamine, and optionally the resulting
compound
a)-if«Q', represents” NR'Mis quaternised- with a reactive
monoderivative “X—R=of " corresponding alkane-
F(X=leaving -group) or
b) if Q' , represents NH, is quaternised with a terminally

20

disubstituted alkane X—(C,_¢-9alkylene)—X without

intermediate isolation or
o) if Q, equals —CH,—NR'—(CH,),—, is quaternised
with a reactive monoderivative X—l

Alternatively, slarting compounds-may.be,quatergised, in
WS TRERATLing com >0und VII] conlams_R.rcprcscmmg a

“halozordiydroxy-si nshlulctl*aikyl‘group%?lt‘d‘tﬁfmkﬂnn

w=={H1T NIrogen atonT

«The transesterification according to process 1 is carried -

out with healing in an orgmic solvent, ¢.g. toluence, xylene
or heptane, or in;a melt, usmg strong bases such as sodium
niethoxide, sodium clh0x1de 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
transesterification is carricd out at tempcratures gencrally
fot exceeding 95° C. Frequently, trans-esterification pro-
ceeds more easily in a mell. 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. acclone or acetonitrile, at temperaturcs
between about 0° C. and (he boiling temperature of the
reaction mixture. )

The free bascs may be oblained from acid addition salts
of the tertiary amines, if desired, using suitable basic com-
pounds in a manner known per se. The quaternisation is
carried oul in suitable solvents, e.g. acelonitrile or
acelonitrile/methylene chloride, preferably at ambient tem-
perature; the preferred quaternising reagent is a correspond-
ing alkyl halide, e.g. alkyl bromide, or a corresponding
sulphonic acid derivalive, ¢.g. a methane- or toluenesul-
phonic 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, 4=
alkylene group. Conversion into the tertiary and then qua-
ternary 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

Methy!l di-(2-thienyl)glycolate from dimethyloxalaic and
2-thienylmagnesium bromide;
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Ethyl di-(2-thienyl)glycolate from (2-thienyl)glyoxylic: acid
and 2-thienyllithium;

Ethyl hydroxyphenyl-(2-thienyl)acetate from mclhylphc‘
nylglyoxylate and 2-thicnylmagnesium bromide or from
methyl (2-thienyl)glyoxylate and phenylmagnesium bro-
mide.

Similarly, methyl 2-thienylglyoxylatc and cyclohexyl- or

cyclopentylmagnesium bromide may be reacted.

There are also scveral possible methods of preparing the

0 aminoalcohols.

Pscudoscopine can be obtained according to M.
Polonovski ¢t al., Bull. soc. chim. 43, 79 (1928).

Pscudotropenol can be isolated from the mixture (by
fractional crystallisation or distillation) which is obtained,

5 for example, according to V. Hayakawa ct al, L

Amer.Chem.Soc. 1978, 100(6), 1786 or R. Noyori et al.,
J.Amer.Chem.Soc. 1974, 96(10), 3336.

N-cthylnorscopine 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]octan-3-a-0] can be
prepared according to F. I. Carroff ct al., J. Med.Chem. 30,
805 (1987), and 7-methyl-7-azabicyclo-[2.2.1]heptan-2a.-0]
may be obtained according to J. R. Pfister et al., J. Pharmac.
Sciences 74, 208 (1985).

Starting from 2- or 3-furylglyoxylnitrile the correspond-
ing methylesters may be prepared in conventional manner
via the 2- or 3-furylglyoxylic acid obtainable from the
starting material. From these methylesters, the correspond-
ing glycolic acid cslers 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 rcacted with methyl 2- or
3-thienylglyoxylate to obtain the corresponding 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-fluorothiophéne or
3-fluorothiophene (bromination to obtain 2-bromo-3- fluoro-
or 2-bromo-5-fluorothiophene and, after conversion inlo
corresponding organometallic compounds, reaction 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 which may
then in turn be reacted with 2- or 3-thienyl derivatives, for
example, to obtain glycolic acid eslers, as described above.
By a suitable choice of components, symmetrically substi-
iuted dithienylglycolic acid esters may be prepared analo-
gously.

A method analogous to benzoin condensation and ben-
zylic acid rearrangement is also possible.

The acid chlorides required may be obtained from the
acids and thiony! chloride whilst the imidazolides may be
oblained from the acids and carbonyldiimidazole.

The following Examples illustrate the invention without
restricting it.

EXAMPLE 1
Benzylic acid scopine ester-methobromide

a) Benzylic acid scopinc cster from a-chlorodiphenyl-

acetic acid chloride and scopine
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
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carboxylic acid scopine ester is obtained in the con- -
ventional manner, while crystals from acetonitrile/ TABLE 11 ~
cther, m.p. 223° C. (decomp.); yield 21.8 g.

!;Com.pounds of formula L
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 reacied in a solution of 47.5 g (0.5
mol) of methylbromide in 49 g of acetonitrile for 24
hours under slight overpressure. The crystals obtained R —C—CO—OA

are suction filtered, washed with acelone/cther and 10

recrystallised from cthanol. Yicld 44.0 g (95.8% of -
theory), white crystals, m.p. 139° C. The crystals
contain 0.5 mol of cthanol. Elementary analysis and
spectra confirm the presence of the title compound.

-

15 L .
The other compounds according to the invention may also No.m R A Mp. [*C]

be obtained in accordance with the Examples given above. 1 OH 3a-N-Isopropylnortropanyl- 258

The compounds melt with decomposition. methobromide
\ 2 OH 3a-N-f-Chlorethyinortropanyl- 203

methobromide
( Rl = 2
/ TABLE 1 20 3 OH 3a-N-Ethylnortropanyl- 269
methobromide
& 4 of formul 4 OoH 3a-Tropanyl-cthobromide 258
ompounds of tormufa B 5 OH 30-(6P,7f-Epoxy)tropanyl- 200
methobromide
25 6 ot 3a-N-Ethyl-(6f3, 7B-Epoxy)- 220-1
noriropanyl-methobromide
7 OH 3a-(6B,7B-Epoxy)-N-isopropyl- 234-5
nortropanyl-methobromide
8 ol 3a-N-Mcthylgranatanyl- 249
R;—C—CO—0—A methobromide
30 9 OH 3a-N-Isopropylgranatanyl- 219-20
come methobromide
w ’} & 10 OH 30-(6,7-Dehydro)tropanyl- 207-8
“ methobromide
1 H 3a-(6,7-Dehydro)tropanyl- 214-5
methobromide
35 12 OH 3a-(6,7-Dehydro)-N-isopropyl- 223
No. Ry A M.p. [°C] nortropanyl-mcthobromide ’
- 13 H 3a-Nortropanyl-8,1'- 231-2
fidinjum-bromid
1 OH 3a-Tropanyl-mcthobromide 275-6 pyrroficinum-bromice
2 OH 3a-Tropanyl-f-Avorethobromide 205-6
N - 40
3 H 3a-N-Ethyl-(63,7p-Epoxy)- 228 . "
. TABLE 111
nortropanyl-methobromide
4 W 3a-N-Propyl-(63,78-Epoxy)- 206-7 Compounds of formula
nortropanyl-nicthobromide
s H 3a-N-Isopropyl-(6B.7-Epoxy)- 218 45 H
norlropanyl-methobromide
6 H 3a-(6B,7(-Epoxy)- 207
. R —C—CO—0A
tropanyl-mcthobromide
7 H 3a-(6,7-Dehydrojtropanyl- 226-8 S0
methobromide H
8 H 3c-Tropanyl-methobromide 275-6
9 H 3ct-N-Ethyl-nortropanyl-methobromide 256-7 o
No. R, A M.p. [°C.]
m o (-)-3a-N-Isopropylnortropanyl- 256 55
o 8 3a- -Epoxy)-tropanyl-
methobrontide 1 H 3a-(6p,7p: I._poxy) tropanyl 2134
methobromide
11 H (+)-3a-N-Isopropylnortropanyl- 256 2 H 3a-(63,7p-Epoxy)-tropanyl- 204-5
methobromide propargochloride
3 H 30-N-Ethyl-(6B,7B-Epoxy)- 201
12 H 3a-Nortropanyl-8,1*- 267-70 nortropanyl-methobromide
T 60 4 H 3a-(6,7-Dehydro)tropanyl- 238-9
pytrolidinium-bromide .
methobromide
13 H (+)-30-Tropanyl-methobromide 278-81 S H 3a-Tropanyl-methobromide 203-5

6 oH 3a-(6f,7B-Epoxy)ropanyl-

14 H (~)-3a-Trapanyl-methobromide 278-81 metho-methanesulphonate

65



