
0043807 Description Field of the Invention The present invention relates to
novel compounds having therapeutic activity, to processes for 5   their
preparation, to chemical intermediates at their preparation, to.
pharmaceutical preparations containing them and to .the. medicinal use of
the compounds. In particular, the compounds of the invention has
bronchospasmolytic effect and are effective in the treatment of reversible
obstructive lung ailments of various genesis, particularly asthmatic
conditions. The compounds exhibit a prolonged duration of therapeutic
effect and a reduced degree of side effects, especially a reduced
heart-stimulat- 10 ing effect. Background of the Invention It is desirable
to find bronchodilating agents which have longer duration of activity than
the substances which are available on the market. The compound known under
the generic name 15 terbutaline, of the structural formula [ERR] 20 is one
of the presently preferred long-acting bronchodilating drugs on the market
and is described i.a. in 25 the US patent 4 011 258, has a duration of
therapeutic activity of about 6 to 8 hours. This duration is confirmed by
many years of clinical experience and can be quantified by the finding that
a serum concentration of at least about 2 ng/ml of terbutaline is necessary
for obtaining the desired therapeutic activity ([ERR] et al., Europ J. din
Pharmacol. 10 9-18 (1976)). Another long-acting bronchospasmolytically
effective compound available on the market. 30 salbutamol of the structural
formula [ERR] has a duration of bronchospasmolytic activity which is about
equal to the duration of terbutaline. Attempts to obtain
bronchospasmolytically active compounds with long duration of activity are
40 reported in the literature. Thus, [ERR], Sci. Pharm. 32 (1964) 2 76-92
discloses i.a. certain esters of ethanol amine derivatives known at that
time. Minatoya, The Journal of Pharmacology and Experimental Therapeutics
Vol. 206 No. 3, 51 5-527, discusses the pharmacological properties of a 



compound known as bitolterol of the formula 45 [ERR] 50 The compound
bitolterol which also is disclosed in the Belgian patent 748 178 proved to
have a 55  duration of activity comparable with that of salbutamol. The
problem underlying the present invention was to find orally active
bronchospasmolytic agents which have a clinically useful duration of
activity of at least 12 hours. Outline of the Invention 60      The present
invention provides new compounds having bronchospasmolytic activity at oral
administration and exhibiting a duration of activity of up to 12 hours or
more. The compounds of the invention also exhibit a lower degree of
undesired cardiovascular side effects. Thus, they exhibit less chronotropic
and inotropic effect than terbutaline. The invention also relates to
methods for preparation of the compounds, -pharmaceutical 65 composition
containing the compounds as active ingredients, and to the use of the
compounds for 2    0 04 3 807 therapeutic purposes, in particular the use
for producing bronchodilation in mammals including humans. Furthermore, the
invention relates to the use of compounds for producing relaxation of the
human uterus, and to pharmaceutical preparations containing the compounds
of the invention in combination with a conventionally used bronchodilating
agent, as described more in detail below. Detailed description of the
Invention The invention relates to new compounds of the formula [ERR] and
therapeutically acceptable salts thereof, in which formula R is selected
from the group consisting of [ERR]. 



20 [ERR] 25 [ERR] is selected from the group consisting of H and [ERR],
[ERR] represents the radical of the formula [ERR] 36 wherein [ERR] is
selected from the group consisting of (a) H (b) alkyl groups containing 1-3
carbon atoms 40    (c) [ERR] 45 wherein [ERR] is selected from the group
consisting of (a) OH (b) alkoxy groups containing 1-3 carbon atoms and
wherein [ERR] is selected from the group consisting of (a) H so (b) alkyl
groups containing 1-3 carbon atoms with the proviso that [ERR] and [ERR]
are combined as follows: When [ERR] is                   then is [ERR] 55 H
H alkyl group of              H or an alkyl group of 1-3 carbon atoms
1-3 carbon atoms [ERR]                       H 65 3   



0 043 807 The formula I thus encompasses compounds having one hydroxy
substituent in position 3 or 5 on the phenyl radical substituted and the
other hydroxy substituent unsubstituted, and compounds having both of the
hydroxy groups in the base structure substituted. Illustrative examples of
the radicals [ERR] and [ERR] are: 5 [ERR] 20 30 CH3 40 Illustrative
examples of compounds of the invention are: [ERR] 50 60 65 4    .0043807
[ERR] 5    0043 807 [ERR] 



0043 807 [ERR]    0 043 807 [ERR]    0043 807 [ERR]    0 043 807 [ERR]    0
043 807 [ERR]    0043 807 



[ERR]    0043 807 [ERR]    0043 807 [ERR]    0043 807 [ERR]    0043 807
Preferred groups of compounds of the formula I are: 1. Compounds wherein R
is [ERR] 2. Compounds of the formula [ERR] where [ERR] and [ERR] are H or
alkyl groups having 1-3 carbon atoms. 3 . Compounds of the formula [ERR]
wherein [ERR] and [ERR] are H or alkyl groups having 1-3 carbon atoms 4.
Compounds of the formulas ll and lll wherein [ERR] and [ERR] are [ERR]or
[ERR] 



The preferred compound of the invention is the compound of the formula
[ERR] As the compounds of the invention of the formula l possess at least
one asymmetric carbon atom, the inventio includes all possible optically
active forms and racemic mixtures of the compounds. The racemic mixture may
be resolved by conventional methods, for example by salt formation with an
optically active acid, followed by fractional crystallisation. The
invention also includes solvates of the compounds of the formula l such as
solvates with water - 1/2, 1 or 2 moles of water per mole compound l - and
with aliphatic alcohols, 1 mole of the alcohol per mole compound l. In
clinical practice the compounds will normally be administered orally, by
injection or by inhalation in the form of a pharmaceutical preparation
comprising the active ingredient in the form of the original compound or
optionally in the form of pharmaceutically acceptable salt thereof, in
association with a pharmaceutically acceptable carrier which may be a
solid, semisolid or liquid diluent or an ingestible capsule, and such
preparations comprise a further aspect of the invention. The compounds may
also be used without carrier material. As examples of pharmaceutical
preparations may be mentioned tablets, drops, aerosol for inhalation, etc.
Usually the active substance will comprise between 0.05 and 99, or between
0.1 and 99% by weight of the preparation, for example between 0.5 and 20%
for preparations intended for injection and between 0.1 and 50% for
preparations intended for oral administration. The new compounds according
to the invention may be administered in the form of salts with
physiologically acceptable acids. Suitable acids which may be used are, for
example hydrochloric, hydrobromic, sulphuric, fumaric, citric, tartaric,
maleic or succinic acid. The invention further provides pharmaceutical
compositions comprising as active ingredient at    0043  807 least one of
the compounds according to the invention in association with a
pharmaceutical carrier. Such compositions may be designed for oral,
bronchial, rectal or parenteral administration. To produce pharmaceutical
preparations in the form of dosage units for oral application 



containing a compound of the invention in the form of the free base, or a
pharmaceutically acceptable 5  salt thereof, the active ingredient may be
mixed with a solid, pulverized carrier, for example, lactose, saccharose,
sorbitol, mannitol, a starch such as potato starch, corn starch, maize
starch or amylopection, a cellulose derivative or gelatin, and also may
include lubricants such as magnesium or calcium stearate or a Carbowax or
other polyethylene glycol waxes and compressed to form tablets or centers
for dragees. If dragees are required, the centers may be coated, for
example, with concentrated 10  sugar solutions which may contain gum
arabic, talc and/or titanium dioxide, or alternatively with a lacquer
dissolved in easily volatile organic solvents or mixtures of organic
solvents. Dyestuffs can be added to these coatings For the preparation of
soft gelatin capsules (pear-shaped closed capsules)- consisting of gelatin
and, for example, glycerol, or similar closed capsules, the active
substance may be admixed with a Carbowax. Hard gelatin capsules may contain
granulates of the active substance with 15 solid, pulverized carriers such
as lactose, saccharose, sorbitol, mannitol, starches (for example potato
starch, corn starch, or amylopectin), cellulose derivatives or gelatin, and
may also include magnesium stearate or stearic acid. Dosage units for
rectal application may be in the form of suppositories comprising the
active substance in admixture with a Carbowax or other polyethylene glycol
waxes. Each dosage unit preferably contains 1 to 50 mg active ingredient 20
Liquid preparations for oral application may be in the form of syrups,
suspensions or emulsions, for example containing from about 0.1% to 20% by
weight of active substance and also, if desired, such adjuvants as
stabilizing agents, suspending agents, dispersing agents; flavouring agents
and/or sweetening agents. Liquid preparations for rectal administration may
be in the form of aqueous solutions containing 25 from about 0.1% to 2% by
weight of active substance and also, if desired, stabilizing agents and/or
buffer substances. For parenteral application by injection the carrier may
be a sterile, parenterally acceptable liquid, e.g. pyrogen-free water or an
aqueous solution of polyvinylpyrrolidone, or a parenterally acceptable oil,
e.g., arachis oil and optionally stabilizing agents and/or buffer
substances. Dosage units of the solution 30  may advantageously be enclosed
in ampoules, each dosage unit preferably containing,from 0.1 to 10 mg of
active ingredient. For administration to the bronchia, the compositions are
advantageously in the form of a spray 



solution or spray suspension. The solution or suspension advantageously
contains from 0.1 to 10% by weight of the active ingredient. 35    The
dosage at which the active ingredients are administered may vary within a
wide range and will depend on various factors such as for example the
individual requirements of each patient A suitable oral dosage range may be
from 5 to 200 mg per day' At treatment with dose aerosol, a suitable dosage
unit may contain from 0.1 to 10 mg of the active ingredient. One or two
-such dosage units may be administered at each treatment. 40      The
pharmaceutical compositions containing the active ingredients may suitably
be formulated so that they provide doses within these ranges either as
single dosage units or as multiple dosage units. It is indicated in the
test results in Table I below that compounds of the present invention may
have an onset of bronchodilating effect which is slower than the onset of
the bronchodilating effect of the reference substance terbutaline. This
profile of activity will make the compounds of the invention 45 suitable
for use not only by themselves in continuous maintenance therapy, but also
in acute therapy in combination with bronchodilating drugs which have a
faster onset of effect. As examples of known bronchospasmolytically active
compounds which are suitable for use in combination with the compounds of
the present invention may be mentioned terbutaline, ibuterol,
oroiprenaline, salbutamol, epinephrine, isoprenaline, and ephedrine. 50
These compounds have the following structural formulas: HO 55
[ERR]                            epinephrine 60 [ERR]
isoprenaline 65 17    0 043807 [ERR]                       orciprenaline 



5                        [ERR]
ibuterol 20 CH 25 [ERR]                    terbutaline 30 35
[ERR]                                         salbutamol [ERR]
ephedrine The following bronchospasmolytically active compounds may also be
used in combination with 45   the compounds of the invention: [ERR]
Pharmaceutical combination preparations containing a compound of the
invention together with a further bronchospasmolytically active substance
with faster onset of effect constitute a further aspect 65 of the present
invention.    .  0043807 In pharmaceutical compositions containing a
combination of a compound of the formula I with a conventionally used
bronchospasmolytic agent such as mentioned above, the weight proportion of
the known compound to the compound I of the invention is suitably from 1 2
to 1:5 and, preferably from 1:3 to 1:4. The compounds of the invention can
be prepared by known methods such as A) Reducing a. compound of the formula
[ERR] wherein R, [ERR] and [ERR] are as defined above, and wherein when
[ERR] or [ERR] is H the resulting hydroxy sub- stituents may beprotected by
a hydroxy-protecting group, and wherein [ERR] is hydrogen or a N-protecting
group, whereafter, if. necessary, remaining protecting groups are replaced
by hydrogen. As examples of groups which can be used for protection of
hydroxy substituents in- the 



radicals [ERR] and [ERR] can be mentioned ordinarily used
hydroxy-protecting groups readily replaceable 20  by hydrogen such as for
example alkyl or acyl radicals of not more than. 5 carbon atoms or mono- or
bicyclic aralkyl groups of not more than 11 carbon atoms such as benzyl or
naphthylmethyl. As examples of groups. which can be .used for protection of
the aminonitrogen atom can be mentioned ordinarily used protecting groups
such as mono- or bicyclic aralkyl groups containing not more than 11 carbon
atoms such as benzyl and naphthylmethyl. 25      The reduction can be
carried out by known methods using for example Pd/C or [ERR] B) Reacting a
compound of the formula [ERR] 35 with a compound of the formula [ERR] to
the formation of a compound of the formula [ERR] whereafter, if necessary,
protecting groups are replaced by hydrogen, in which formulas R, [ERR],
[ERR] and [ERR] are as defined in method A above and wherein X is halogen
or a functionally equivalent group capable of reacting with the amine
[ERR]. As examples of the radical X can be mentioned leaving groups such as
F, Cl, Br, I, or 55 [ERR], wherein [ERR] is alkyl, aralkyl or aryl. C)
Reacting a compound of the formula 60
[ERR] 65  with a compound of the formula 19    0 043 807 [ERR] 5  to the
formation of a compound of the formula 



[ERR] whereafter, if necessary  protecting  groups are replaced by
hydrogen, in which formulas R, [ERR], [ERR] and [ERR] are as defined in
method A above. D) Reacting a compound of the formula [ERR] 25 wherein
[ERR] is H or a hydroxy-protecting group such as illustrated in method A,
provided that at least one radical [ERR] is H. with a compound of the
formula 30 [ERR] 35 or a reactive derivative thereof, in which formula R
and- R  are as defined above, whereafter, if necessary, protecting groups
are replaced by hydrogen. As examples of reactive derivatives of the
formula can be mentioned ordinarily used reactive carboxyl groups-CO-Y such
as for example an acid halide such as acid chloride, an alkyl ester, an
acid anhydride or a mixed anhydride with formic esters or carboxylic acids,
sulphonic or inorganic esters or derivatives obtained by reaction between a
compound [ERR] and a carbodimide or similarly functioning compounds such as
N,N'-carbonyldiimidazole or N-ethyl-5- phenylisoxazolium-3'-sulphonate. A
further reactive derivative which can be used for preparing compounds
wherein one of [ERR] and [ERR] is H and the other is an alkyl group or a
possibly substituted phenyl group as defined above, is the isocyanate of
the formula [ERR] E) Reducing of the formula    4
0 043 807 



[ERR] whereafter, if necessary, protecting groups are replaced by hydrogen,
in which formula R, [ERR] and [ERR] -           10 are as defined
previously. The reduction can be carried out in known manner for example
using [ERR]. For the preparation of such compounds of the formula I wherein
[ERR] is H, it will be understood that in the methods A-E illustrated above
the starting material will be a 3,5-disubstituted compound such as depicted
in the methods A-E where the radical [ERR], or corresponding substituent,
is a hydroxy protected group [ERR] where the group [ERR] is an ordinarily
used hydroxy protecting group such as exemplified in method A which is
replaced by hydrogen in the step where, if necessary, remaining protecting
groups are replaced by hydrogen. Benzyl is a preferred hydroxy-protecting
group. Benzyl is also a preferred protecting group for the amino nitrogen..
20      The compounds of the formula l thus obtained are, if desired,
resolved into their optical isomers. The compounds I are also, if desired,
converted to pharmaceutically acceptable salts. The intermediates used in
the method A-E above are in some cases new compounds. It will be
illustrated below how the intermediates can be prepared. All reactions
illustrated are known. For simplification, the various routes which are
possible for preparing the intermediates will be illustrated 26 by specific
examples. It will easily be understood how these specific examplifications
can be applied for preparing other intermediates which may be required in
the preparation of other end compounds. In the formula schemes below, the
radical benzyl will be designated Bz. Routes of preparation for
intermediates used in Method A 30 Route Al: STEP 1 [ERR] 60 21    



0 043 807 STEP 2 5                           [ERR] ROUTE A2: [ERR]    0043
807 [ERR] Route of preparation for intermediates used in Method B 5 [ERR]
Route of preparation for intermediates used in Method C [ERR] 50 The
intermediate used in Method D is the known compound terbutaline which may
be prepared as described for example in US patent 4,011,258.    0043 O7
Route of preparation for intermediates used in Method E [ERR] The starting
material of the formula [ERR] where R, [ERR], [ERR] are as defined in
Method A, are novel and constitute as such a further aspect 50 of the
invention. Also the starting material used in Method E: 



[ERR] wherein R, [ERR] and [ERR] are as defined in Method A, are novel and
constitute an aspect of the invention. Such intermediates in Methods B, C
and D which are end products of the formula I having hydroxy protecting
groups or nitrogen protecting groups are also novel and constitute further
aspects of the invention. 65  The invention is illustrated by the following
examples. [ERR]    0043 807 Example 1 Preparation of
1-[bis-3',5'-N,N-dimethylcarbamoyloxy)phenyl]-2-N-tertbutylaminoethanol
hydrochloride A. solution of 78 g of
bis-3',5'-(N,N-dimethylcarbamoyloxy)-2-(N-benzyl-t-butyl)-amino aceto- 5
phenone in 300 ml of ethanol was hydrogenated In a Parr equipment in the
presence of 25 ml of benzyl chloride and 3.5 g of 10% Pd/C. The
hydrogenation time was 24 hrs at a pressure of 345 KPa (50 psig)' and a
temperature of 50C. The catalyst was filtered off, and the filtrate was
evaporated to dryness. The residue was dissolved in isopropanol, filtered,
and to the filtrate was added diethylether to precipitate the title
compound. The identity of the title product obtained was confirmed with
NMR. 10  Yield: 46.5 g NMR [ERR] ppm: 1.3 914(s); 3.0 12H (d); 3.2 2H (m);
4.6 (DOH); 5.0 1H (q); 7.0 3H (m) ([ERR]) GCMS: 99.8% [ERR]: 8.8% [ERR]:
8.8% HPLC: 100.0% [ERR] KWD 2183 30 The
bis-3',5'-(N,N-dimethylcarbamoyloxy)-2-(N-benzyl-t-butyl)amino acetophenone
which was used as starting material was prepared as follows. 



1a) Bis-3,54N-N-dimethylcarbamoyloxy)-acetophenone 35      To a solution of
152 g 3,5-dihydroxyacetophenone in 700 ml dry pyridine was added 280 ml of
N,N-dimethylcarbamoyl chloride. The mixture was stirred for 18 hrs at
[ERR]. After evaporation in vacuo the residue was treated with a mixture of
diethylether and water. The water phase was extracted with diethylether,
whereafter the combined diethylether phases were washed with water, and
dried over [ERR]. After evaporation, the residue was recrystallized from
sopropytalcohol-petroleum ether b.p. 40-60C. The identity of the product
was confirmed with NMR. Yield: 180.4 g NMR [ERR] ppm: 2.6 3H (s); 3.1 12H
(s); 7.4 3H (m) ([ERR], TMS): [ERR] 50 55 1b) Bis-3',5'-
(N,N-dimethylcarbamoyloxy)-2-bromoacetophenone To a solution of 180 g of
bis-3,5-(N,N-dimethylcarbamoyloxy)-acetophenone obtained in step 1 a 60 in
700 ml of dioxane was added dropwise a solution of 31 ml of bromine in 200
ml of dioxane. The mixture was stirred at 35C for 1 hr. The residue
obtained after evaporation in vacuo was recrystallized from
isopropylalcohol-petroleum ether b.p. 40-600C. The identity of the product
was confirmed with NMR. Yield: 174 g 65      NMR [ERR] ppm: 3.1 12H (s);
4.5 2H (s); 7.4 3H (m) ([ERR], TMS) 25    0043 807 [ERR] 1c)
Bis-3',5'-(N,N-dimethylcarbamoyloxy)-2-(N-benzyl-t-butyl)amino acetophenone
To a solution of 5.6 g of the bromo-acetophenone obtained in step lb in 75
ml of acetone was 15 added a solution of 4.9 g of N-benzyl-t-butylamine in
30 ml of acetone. The mixture was refluxed under 



stirring for 18 hrs, filtered, and evaporated in vacuo. The residue was
dissolved in diethyl ether, petroleum ether b.p. [ERR] was added, and the
yellow precipitate formed filtered off. After washing with water followed
by a 1:1 mixture of isopropylalcohol-petroleum ether white crystals were
obtained. The identity of the product was confirmed with NMR. Yield: 4.6 g
NMR [ERR] ppm: 1.2 9H (s); 3.9 2H (s); 3.9 2H (s); 4.0 2H (s); 7.3 8H(m)
([ERR], TMS) [ERR] Example 2 Preparation of 1 - (3 - (N,N -
dimethylcarbamoyloxy) - 5 - hydroxyl - phenyl - 2 - t - butyl- amino -
ethanol hydrochloride 40 a) 3' - Benzyloxy - 5' - (N,N -
dimethylcarbamoyloxy) - 2 - N -benzyl - t - butylamino - aceto- phenone
hydrochloride To a solution of 9.1 g of
3-benzyloxy-5-(N,N-dimethylcarbamoyloxy)-acetophenone in 150 ml of acetone
was added 7.5 g of N-benzyl-t-butylamine in 50 ml of acetone. The mixture
was stirred under reflux for 4 days, whereafter it was evaporated. The
residue was dissolved in diethylether, and the 45  precipitated (5.5 g)
N-benzyl-t-bytylamine hydrobromide was filtered off. To the filtrate was
added 2N HCI, and the ether phase was discarded. The aqueous phase was
neutralized with 10% sodium carbonate solution and extracted with
diethylether. The ether phase was dried over [ERR] and filtered, whereafter
it was acidified with etheral hydrogen chloride. The precipitated brown oil
was separated and dissolved in ethanol (25 ml). The title compound
crystallized upon the addition of diethylether to the ethanol solution. The
identity of the product was confirmed with NMR. Yield: 5.3g NMR [ERR] ppm:
2.05 9H (s); 3.25 6H (d); 5.15 2H (a); 5.45 2H (s); 7.75 13H (m) ([ERR],
TMS) [ERR]    0043 807 



b) 1 - [3 - (N/N - dimethylcarbamoyloxy) - 5 - hydroxyl - phenyl - 2 - t -
butylamino - ethanol hydrochloride A solution of 3' - Benzyloxy - 5' - NN -
dimethylcarbamoyloxy - 2 - N - benzyl - t - butyl- amino - acetophenone
hydrochloride obtained in step a in 75 ml of ethanol was hydrogenated in
the 5  presence of 1 g 10% Pd/C at ambient temperature and 38OKPa (55 psig)
for 18 hours. The catalyst was filtered off and, the, filtrate evaporated
to dryness. The residue was recrystallized from isopropyl-
alcoholdiethyletherThe identity of the title compound was confirmed with.
NMR. Yield: 1.6 g GCMS: (di-TMS-derivative) 99% HPLC: 99% NMR [ERR] ppm:
1.40 9H (s); 3.05 6H (d); 3.12 2H (m); DOH 4.70; 4.95 1H (q); 6.70 3H (M)
([ERR]) [ERR] The 3-benzyloxy-5-(N,N-dimethylcarbamoyloxy)-acetophenone
which was used as starting material was prepared as follows. 25 2a)
3-Benzyloxy-5-(N,N-dimethylcarbamoyloxy)-acetophenone To a solution of 9.7
g of 3-benzyloxy-5-hydroxy-acetophenone in 200 ml of pyridine was added 5.5
ml of dimethyl carbamoyl chloride. After stirring the mixture at [ERR] for
18 hours, it was evaporated to dryness, and the residue partitioned between
diethylether H20. Evaporation of the ether 30  phase gave a yellow oil
which was purified by column chromatography on Silica gel 60 with [ERR]/p-
ether b.p. [ERR] (8:2) as eluant. Yield: 11.3 g. NMR [ERR] ppm: 2.55 3H
(s); 3.10 6H (s); 5.10 2H (s); 7.30 8H (m) ([ERR], TMS) 35 [ERR] 45 2b) 3'
- Benzyloxy - 5' - (N,N-dimethylcarbamoyloxy) - 2 - bromoacetophenone To a
solution of 11.3 g 3 - benzyloxy - 5 - (N,N, - dimethylcarbamoyloxy) -
acetophenone obtained in step 2a in 150 ml of dioxane was added dropwise
1.8 ml of bromine in 50 ml of dioxane. 



The mixture was stirred at ambient temperature for 1 hour, and then
evaporated. The residue was so dissolved in diethylether and treated with
activated charcoal. After filtering, the filtrate was evaporated, and the
residue recrystallized from isopropanol. The identity of the product was
confirmed with NMR. Yield: 7.9 g NMR [ERR] ppm: 3.10 6H (s); 4.40 21 (s);
5.10 2H (s); 7.2 8H (m) ([ERR], TMS) [ERR] 65    0043 807 Example 3
Preparation of 1 - [3',5' - bis - (N - ethylcarbamoyloxyl - phenyl - 2 - t
- butylaminoethanol hydrochloride a) 3',5' - Bis - (N - ethylcarbamoyloxy)2
- N - benzyl - t - butylamino acetophenone hydrochloride To a solution of
8.0 g of 3',5'-bis-(N-ethylcarbamoyloxy)-2-bromo acetophenone in 100 ml of
acetone was added 7.0 g of N-benzyl-t-butyla mine. The mixture was refluxed
for 18 hours. The 4.1 g of N-benzyl-t-butylamine hydrobromide formed and
precipitated during the reaction was filtered off and the filtrate was
acidified with conc HCI. The filtrate was now evaporated to dryness and the
title compound was isolated by column chromatography on Silica gel 60 using
1) [ERR]/ethanol (2:1), 2) 10 ethanol as eluants. The title compound was
eluted in the ethanol fraction and recrystallized from
ethanol/diethylether. The identity of the product was confirmed with NMR.
Yield: 0.3 g NMR [ERR] ppm: 1.2 6H (t); 1.6 9H (s); 3.36H (m); 4.2 2H (m)
4.9 2H (s); 7.4 8H (m) (CD30D. TMS) [ERR] 25 30 b) 1 - [3,5' - Bis - (N -
ethylcarbamoyloxyl - phenyl - 2- t - butylaminoethanol hydrochloride A
solution of the aminoacetophenone - 0.3 g - in 50 ml of methanol was
hydrogenated in the presence of 0.1 g Pd/C at ambient temperature and 345
kpa (50 psig) for 18 hours. The catalyst was 



filtered off and the filtrate was evaporated to dryness. The residue was
dissolved in isopropanol and diethylether was added to precipitate the
title compound. The identity of the title product obtained was 35 confirmed
with NMR. Yield: 0.18 g GCMS: TMS derivative -            NMR [ERR] ppm:
1.2 6H (t); 1.5 9H (s): 3.3 6H (ml; 5.3 1 H (m) 6.1 2H (t); 6.9 3H (m)
([ERR], TMS) HPLC: 98.4% [ERR] 55     The
3',5'-bis-(N-ethylcarbamoyloxy-2-bromo)acetophenone which was used as
starting material was prepared as follows. 3a)
3,5-Bis-(N-ethylcarbamoyloxy)-acetophenone To a solution of 15 g of
3,5-dihydroxy acetophenone in 200 ml of pyridine was added 18.8 ml of 60
ethyl isocyanate. The mixture was stirred at [ERR] for 18 hours whereafter
it was evaporated. The residue was partitioned between chloroform/water;
the chloroform phase was washed with diluted hydrochloric acid, and then
evaporated. The crystalline residue was recrystallized from isopropanol.
The identity of the product was confirmed with NMR. Yield: 19.4 g 65
NMR [ERR] ppm: 1.2 6H (t); 2.6 3H (s); 3.35 4H (p); 5.45 2H (t); 7.3 1 H
(q); 7.6 2H (d) ([ERR], TMS) 28    0043807 [ERR] 3b)
3',5'-Bis-(N-ethylcarbamoyloxy)-2-bromo-acetophenone To a solution of 19.4
g of the acetophenone obtained in step 3a in 300 ml of dioxane was added'
3.7 ml of bromine in 10Q ml of dioxane. The mixture was stirred at ambient
temperature for 1 hour 15  whereafter it was evaporated and the residue
crystallized from isopropanol. The identity of the product was confirmed
with NMR. 



Yield: 16.7 g NMR [ERR] ppm: 1.2 6H (t); 3.3 4H (p); 4.45 2H (s): 5.35 2H
(t); 7.3 1 H (q); 7.6 2H (d); ([ERR], TMS) 20 [ERR] 25 30 Preparation of 1
- [Bis - (3',5 - (N,N - dimethylcarbamoyloxy)phenyl] - 2 - cyclobutylamino-
ethanol sulphate A solution of 2.9 g of bis - 3',5' - (N,N-
dimethylcarbamoyloxy) - 2 - (N - benzyl - cyclo- 35  butyl) - amino
acetophenone hydrochloride in 50 ml of ethanol was hydrogenated at a
pressure of 345 KPa(5O psig) and [ERR] for 18 hrs in the presence of 0.5g
10% Pd/C. The oil obtained after filtering off the catalyst and evaporation
of the filtrate was dissolved in water which was made alkaline with 1 M
sodium carbonate solution and then extracted with diethyl ether. The
residue after evaporation was dissolved in ethanol and ethanolic sulphuric
acid was added to 40 pH 5.5. After evaporation a crystalline residue was
obtained which was recrystallized from isopropanol. The identity of the
product was confirmed with NMR. Yield: 1 g CIMS (NH3): the calculated
molecular weight was observed. [ERR]: 98.7% NMR ([ERR]) [ERR] ppm: 2.05 6H
(m); 3.00 1 4H (m); 3.65 1 H (m); 4.60 (DOH), 4.95 1 H (m); 6.95 3H 45 (m).
[ERR] The bis - 3',5' - (N,N-dimethylcarbamoyloxy) - 2 - (N -
benzylcyclobutyl) - amino aceto- so phenone hydrochloride which was used as
starting material was prepared as follows: 4a. Bis - 3',5'- (N,N-
dimethylcarbamoyloxy) - 2 - (N - benzylcyclobutyl) - amino acetophenone
hydrochloride A solution of 4.9 g (0.013 moles) of bis - 3',5' - (N,N -
dimethylcarbamoyloxy) - 2 - bromo - 65 acetophenone and 4.4 g (0.027 moles)
of N-benzyl-cyclobutylamine in 120 ml dry acetone was 29  



0 043 807 refluxed with stirring for 18 hrs. After filtering and
evaporation to dryness the residue was dissolved in dry ethyl ether.
Ethanolic hydrogen chloride was then added to the ether solution until pH
2. After evaporation of the ether solution a brown oil was obtained which
crystallized from acetone/ethylether. Yield: 5.5 g which was dissolved in
chloroform and purified by chromatography on Silica gel 60 using [ERR] 10:1
as an eluant. The fraction containing the title compound was then
evaporated to yield 2.9 g crystalline material. The identity of the product
was confirmed with NMR. NMR (CDCI3) [ERR] ppm: 2.0 4H (m); 2.8 2H (m); 3.05
12H (d); 4.4 5H (m); 7.5 8H (m). [ERR] 20 25
Example 5 Preparation of 1 - [Bis - (3',5' - [N,N -
dimethylcarbamoyloxylphenyl) -2 - (1 - methyl) - cyclo - butylaminoethanol
hydrochloride A solution of 6 g of bis - 3',5' - (N,N -dimethylcarbamoyloxy
- 2 - N - benzyl - (1 - methyl) - cyclobutylamino acetophenone
hydrochloride in 100 ml of ethanol was hydrogenated at a 30 pressure of 380
KPa (55 psig) and [ERR] for 18 hrs in the presence of 0.5 g 10% Pd/C. After
filtering off the catalyst, the filtrate was evaporated to dryness, and the
residue crystallized from isopropanoVdiethylether. The identity of the
compound was confirmed with NMR. Yield: 4.3 g HPLC: 98.9% purity [ERR]:
8.5% [ERR]: 8.4% NMR: ([ERR]) [ERR] ppm: 1.50 3H (s); 2.10 6H (m); 3.08 14H
(m); 4.70 (DOH); 5.08 1H (m); 7.083H (m). 40 [ERR] 50 The bis - 3',5' - (NN
- dimethylcarbamoyloxy - 2 - N - benzyl - (1 - methyl)cyclobutyl- 



amino acetophenone hydrochloride which was utilized as starting material
was prepared as follows: 55 5a. Bis - 3,5' - (N,N- dimethylcarbamoyloxy) -
2 - N - benzyl - (1 - methyl) - cyclobutylamino acetophenone hydrochloride
A solution of 6.7 g (0.018 moles) of bis - 3',5' - (N,N -
dimethylcarbamoyloxy) - 2 - bromo- acetophenone and 6.9 g (0.039 moles) of
N - benzyl - 1 - methylcyclobutylamine in 100 ml of dry 60 acetone was
boiled under reflux for 18 hours. The reaction mixture was filtered, and
the filtrate evaporated to dryness. The residue was dissolved in diethyl
ether to which ethanolic hydrogen chloride was added to pH 2. After
evaporation the residue was recrystallized from ethanoldiethyl ether. The
identity of the product was confirmed with NMR. Yield: 6 g 55     NMR
([ERR]) [ERR] ppm: 1.75 3H (s); 2.0 4H (m); 3.15 14H (m); 4.67 4H (m); 7.68
8H (m). 30    0043807 [ERR] The following examples illustrate how the
compounds of the invention can be- incorporated in pharmaceutical
compositions: Example 6 Aerosol for inhalation 20  1
-(bis(3',5'-(N,N-dimethylcarbamoyloxy)phenyl]-2-N-                 0.75 g
tert.butylaminoethanol hydrochloride Miglyol[ERR]
0.20 g 25          FrigenS 11/12/113/114
ad 100.0 g Example 7 Tablets Each tablet contains: 



30 1 -[bis(3',5'-(NN-dimethylcarbamoyloxy)phenyl]-2-N-        6.0 mg
tert.butylaminoethanol hydrochloride Maize starch
25.0 mg 35 Lactose                                                  206.0
mg Gelatin                                                     1.5 mg 40
Talc                                                       10.0 mg
Magnesium stearate                                           1.5 mg 250.0
mg 45 Example 8 Suppositories Each suppository contains: 50          1
-[bis(3',5'-(N,N-dimethylcarbamoyloxy)phenyl]-2-N-        6.0 mg
tert.butylaminoethanol hydrochloride Ascorbyl palmitate
1.0 rng 55          Suppository base (Imhausen H)                        ad
2.000.0 mg 60 65 31    0043 807 Example 9 Syrup 1
-[bis(3',5'-(N,N-dimethylcarbamoyloxy)phenyl]-2-N-        0.060 g 5
tert.butylaminoethanol hydrochloride 



Liquid glucose                                            30.0  g Sucrose
50.0  g Ascorbic acid                                              0.1
Sodium pyrosuffite                                         0.01 g r5     -
Disodium edetate                                            0.01  g Orange
essence                                             0.025 g Certified
colour                                           0.015 g 20 Purified water
.ad 100.0  g Example 10                         - Inhalation solution 25
1-[bis(3',5'-(N,N-dimethylcarbamoyloxy)phenyl]-2-N-      0.75 g
tert.butylaimnoethanol hydrochloride Sodium pyrosulfite
0.10 g 30 Oisodium edetate                                           0.10 g
Sodium chloride                                             0.85 g 35
Purified water                                         ad 100.0. ml Example
1 1 Solution for rectal administration (Rectal vials)
1-[bis(3',5'-(NN-dimethylcarbamoyloxy)phenyl]-2-N-         6.0 mg
tert.butylaminoethanol hydrochloride Sodium pyrosulfite  -
1.5 mg 45           Disodium edetate
0.3 mg Sterile water                                             ad 3.0 ml
Example 12 50  Sublingual tablets
1-[bis(3',5'(N,N-dimthylcarbamoyloxy)phenyl]-2-N-              3.0mg
tert.butylaminoethanol hydrochloride 



Lactose                                                    83.0 mg 55 Agar
5.0 mg Talc                                                        5.0 mg
100.0 mg 65 32    0 043 807 Example 13 Drops 1
-[bis(3',5'-(N,N-dimethylcarbamoyloxy)phenyll-2-N-         0.60 g 5
tert.butylaminoethanol hydrochloride Ascorbic acid
1.00 g Sodium pyrosulfite                                           0.10 g
10 Disodlum edetate                                             0.10 g
Liquid glucose                                              50.00 g 15
Absolute alcohol                                             1 0.00 g
Purified water                                          ad 100.0 ml -
Example 14 zo  Tablets Each tablet contains: 1
-[bis(3',5'-(NN-dimethylcarbamoyloxy)phenyl]-2-N-         6.O mg
tert.butylaminoethanol hydrochloride 25
1-(3',5'-dihydroxyphenyl)-2-t-butylaminoethanol sulphate (terbutaline) 



Maize starch                                             25.0 mg 30
Lactose                                                     204.0 mg
Gelatin                                                      1.5 mg Talc
10.0 mg 35 Magnesium stearate                                           1.5
mg 250.0 mg Example 15 Tablets Each tablet contains: 1
-[bis(3',5'-(NN-dimethylcarbamoyloxy)phenyl]-2-N-         6.0 mg 45
tert.butylaminoethanol hydrochloride
[ERR]-(tert.)-butylaminomethyl-4-hydroxy-m-xylene-a-diolsulphate  2.0 mg
(salbutamol) Maize starch
25.0 mg Lactose                                                    204.0 mg
Gelatin                                                      1.5 mg 55 Talc
10.0 mg Magnesium stearate                                           1.5 mg
60                                                                  250.0
mg 65 33    0 043807 Example 16 Tablets 



Each tablet contains: 5            1
-lbis(3',5'-(N,N-dimethylcarbamoyloxy)phenyll-2-N-          6.0 mg
tert.butylaminoethanol hydrochloride
1-(3',5'-diisobutyryloxy-phenyl)-2-(t-butylamino)-ethanol    2.0 mg
hydrochloride (ibuterol) 10 Maize starch
25.0mg Lactose                                                    204.0 mg
15           Gelatin
1.5mg Talc                                                        10.0 mg
Magnesium stearate                                           1.5 mg 20
250.0 mg Example 17 Tablets Each tablet contains:.. 26 1
-[bis(3',5'-(NN,dimethylcarbamoyloxy)phenyll-2-N-         6.0 mg
tert.butylaminoethanol hydrochloride .
1-(3',5'-dihydroxyphenyl)-2-(1-propylamino)-ethanol sulphate  2.0 mg 30.
(orciprenaline) Maize starch
25.0 mg Lactose                                                    202.0 mg
Gelatin                                                      1.5 mg Talc
10.0 mg 40            Magnesium stearate
1.5 mg 250.0 mg Example 18 Syrup 



1 -[bis(3',5'-(N,N-dimethylcarbamoyloxy)phenyll-2-N-    0.060 g.
tert.butylaminoethanol hydrochloride 1
-[3',5'-dihydroxyphenyl)-2-(t-butylamino)ethanol sulphate  0.020 g 50
(terbutaline) Liquid glucose
30.0  g Sucrose                                                    50.0  g
Ascorbic acid                                               0.1  g Sodium
pyrosulfite                                          0.01  g Disodium
edetate                                            0.01  g 60 Orange
essence                                              0.025 9 Certified
colour                                            0.015 g 65
Purified water                                         ad 100.0  ml 34    0
043 807 Pharmacological tests A. Duration of serum levels of terbutaline
after administration of compounds of the invention to unanaesthetitized
dogs Test Method Method Five dogs (Beagle, d 13-18 kg) have been used
repeatedly in the study. Each dog was used at most once a week. Food was
withheld from the animals the night before the experiment (water ad
libitum). The test compound was dissolved in 8 ml. of distilled water, and
delivered into the back of the 10  mouth ,by use- of a syringe and a short
tube. This oral supply was followed by a water rinse of 8 ml. The blood was
collected from the cephalic veins In the forelegs by use of evacuated
tubes. The esterase inhibitor diisopropylfluophosphate (DFP) was added, the
samples centrifugated (+5) and the 



amount of terbutaline in plasma determined by a massfragmentographic
analysis method. The serum level of terbutaline indicates the degree of
bronchospasmolytic effect of the test compounds. 15        The amounts of
the test substances to be administered were selected so that the level of
terbutaline corresponds to the serum levels obtained and found effective in
patients at clinical usethat is a level of terbutaline of at least 2 ng/ml
serum for 6 to 8 hours. The doses of the test substances of the invention
were selected so that the serum levels of terbutaline obtained would
correspond approximately with the serum levels obtained after
administration of terbutaline per se. 20 Test Results The test results are
given in Table 1 below, where the time course of the serum level of
terbutaline. in the test animals is given. Each set of serum levels is the
result of test in one dog. The boxed time interval represents the interval
where a clinically effective serum level of terbutaline is obtained. Thus,
26  the boxed interval represents the clinically useful duration of the
test compounds. 30 40 45 50 60 3 5    0043 807 [ERR]    0043 807 It is seen
in Table I that the test substances of the invention gives a serum level of
2 ng/ml or 



more for 16 hours or more. The reference substance terbutaline gives a
corresponding serum level for about 8 hours, which is the duration normally
obtained at clinical use of terbutaline. B. Bronchodilating effect of the
compounds of the invention per se. B1. In vitro test on isolated guinea-pig
traches Test method The trachea from guinea-pigs was dissected out, cut
spirally and transferred to a 10 ml organ bath containing Krebs solution of
370 and aerated with carbogen. The tracheal strip was contracted by
pilocarpine ([ERR]  mol/I) producing a tension of about 1.5 g. Isometric
recording was made by use of a transducer FT03 and Grasspolygraph 7D.
Before the administration of the test compound the esterase inhibitor
eserin was added to the bath in a concentration of [ERR] mol/l. The
concentrationof the test substances which produces 50% relaxation (EC50) of
the pilocarpine contracted trachea was recorded as well as potentiating or
inhibiting influence of the test substances of the invention on the
relaxing effect of terbutaline. In this last mentioned test the muscle
preparation was pretreated with the test compounds during 5 minutes, before
the response of terbutaline was recorded. Test results The test results are
given in Table 2' below. 20 25 35 45 50 55 37    0043807 [ERR]  



0043807 It is seen in Table 2 that the test substance I did not produce any
bronchodilating effect. No potentiating or inhibiting activity of the test
substance I on the bronchodilating effect of terbutaline was observed. 5
B2. Bronchospasmolytic effect of the test compounds after oral
administration in guinea-pigs Test method Male guinea-pigs, Dunkin-Hartley
strain, 150-200 g, were used in the study. The animals were starved for
about 15 hours (water ad libitum) before the administration, by a stomach
tube, of test compound or vehicle (controls). To establish an adequate time
period between administration and 10  histamine exposure, the maximum
plasma level of terbutaline produced from the hydrolysis of the given
pro-drugs of terbutaline was determined. Thus, blood samples (in
pre-experimental series) were collected from guinea-pigs at different times
after the administration of the test compound and the plasma level of
terbutaline was determined by a massfragmentographic analysis. A peak in
the plasma terbutaline was noted 50-60 minutes after the administration,
and this time was selected as time for start of histamine exposure, The
histamine aerosoL was generated by Bird inline nebulizers from a solution
containing 0.02% histamine'- HCI and 3%' glycerole. The protecting effect
was estimated from the delay in appearance of signs of anoxia in
drug-treated animals. Of the controls > 90% showed respiratory distress
within 3 minutes in the used aerosol. Drug-treated guiriea-pigs without
any. signs of respiratory influence from 20  the histamine during these
first 3. minutes were denoted as protected. Test results The test results
are given in Table 3 below. 25 30 50 39  



043 807 [ERR]    0043807 It is seen in Table 3 that the test compound I on
molar basis was less potent than the reference substance terbutaline in
protecting the test animals against histamine-induced bronchospasm. C.
Effect of the test compounds on isolated heart preparations 5  C1. In vitro
test on isolated guinea-pigs auricles Test method Male guinea-pigs strain
Dunkin Hartley (400-500. g). were used. After bleeding and removal of the
heart the auricles were dissected free from the ventricular part and
submerged into carbogen aerated Krebs solution of [ERR]. The frequency and
force of the spontaneously beating preparation was. recorded by a Grass
transducer FTO3. In the polygraph (Grass. 7D) the signals from the
isometric transducer passed. a trigger-function from the drive. ampiifier
to the tachograph to record the rate. The esterase inhibitor eserine .was
added to a concentration of [ERR] mol/l in the organ bath before the drugs
to be tested were added.. The intrinsic activity of the test compounds on
the heart preparation, that is their effect on heart rate (chronotropic
effect) and their effect. on the force of the heart beats (inotropic
effect), and their possible interaction with terbutaline was studied. Test
results The test results are given in Table 4 below. 25 4 1    



0043 807 [ERR]    0 043 807 It is seen in Table 4 that thetest compound I
did not show any chronotropic or inotropic effect. The possible
potentiating or 'Inhibiting response of the test compound I on the
chronotropic and inotropic effect of terbutaline was also investigated by
adding the test compound to the organ bath in the same concentration as
terbutaline. No potentiating or inhibiting effect on the chronotropic and
inotropic effect of terbutaline was observed for the test compound 1. C2.
In vivo test on the effect of the test compounds on the heart rate in dogs
Test method Five dogs (Beagle, [ERR], 13-18 kg) have been used repeatedly
in the study. Each dog was used at most once a week. Food was withheld from
the animals the night before the experiment (water ad libitum); The test
compound was solved in 8 ml of distilled water, and delivered into the back
of the mouth by use of a syringe and a short tube. This oral supply was
followed by a water rinse of 8 ml. The blood was collected from the
cephalic veins in the forelegs by use of evacuated tubes. The esterase
inhibitor diisopropylfluophosphate (DFP) was added, the samples
centrifugated ([ERR]) and the 15  amount of terbutaline in plasma
determined by a massfragmentographic analysis method. The serum level of
terbutaline indicates the degree of bronchospasmolytic effect of the test
compounds. The amounts of the test substances to be administered, were
selected so that the level of terbutaline, when administered per se,
corresponds to the serum levels obtained and found effective in patients at
clinical use, that is a level ofterbutaline of at least 2 ng/ml serum for 6
to 8 hours. The 20 doses of the test substances of the invention were
selected so that the serum levels of terbutaline obtained would correspond
approximately with the: serum levels obtained after administration of
terbutaline per se. The heart rate was determined by a stethoscope (the
mean of three determinations during a 5 minute period) before the
administration of drug and before each blood sampling. 



Test result The relative effect of the test compounds on the heart rate of
the test animals were. illustrated by plotting in a diagram the increase in
heart rate measured at a certain serum concentration of terbutaline versus
the logarithm of the said terbutaline concentration in the serum. Only
values before and up to. 30  the maximal increase in heart rate were used.
This method will produce a graph consisting of a substantially straight
line. When such a line is drawn for each test compound, it can be seen from
the slope of the line how the heart rate is correlated to the serum
concentration of the test compound. In this test, the slope of the line and
the coefficient of correlation was- investigated for. the
reference'substance terbutaline and for test compound No. 1. The results
are given in Table 5. 55 43    0043 807 [ERR]    004 807 It is seen in
Table 5 that the test compound I produces a relatively much lower increase
in heart rate than the reference compound terbutaline. Comments to the test
results from the pharmacological tests 5   It will first be noted that the
compounds of the invention are hydrolysed in serum and body fluids
producing the compound terbutaline, which then exerts its bronchodilating
effect. That such a hydrolysis takes place Is indirectly obvious from the
reported pharmacological tests, where the serum levels etc of terbutaline
consistently have been measured. It is shown in test A that compound I of
the invention gives a clinically useful serum level of terbutaline (2 ng/ml
srum,orhigher) during atime period which is atleast twiceaslong as the time



period during which the reference substance terbutaline gives a
corresponding serum level (16 hours or more versus 8 hours).
- -               -x In test B1 (bronchodilating effect in 'vitro in
isolated guinea-pig trachea) it is demonstrated that the test compound I
did not exert any intrinsic bronchodilating effect. 15         No
potentiating or inhibiting activity of the test substance I on the
bronchodilating effect of terbutaline was observed. Test B2 demonstrates
the bronchospasmolytic effect of the test compound I in vivo test in
guinea- pigs. The bronchospasmolytic activity of the test compounds at oral
administration was on molar basis about five times less than the activity
of the reference compound terbutaline. In test Cl it is demonstrated in in
vitro test that the test compound of the invention per se has no inotropic
or chronotropic effect on isolated guinea-pig heart preparation. The
esterase inhibitor is added to make sure that it is the intrinsic effect of
the test compounds that is measured, and not the effect of the hydrolysis
product terbutaline. Test C2 demonstrates by an in vivo test in dogs that
the test compound I of the invention has a 25 considerably reduced
stimulating effect on the heart rate compared with the heart rate
stimulating effect of terbutaline. In conclusion, the compounds of the
invention are bronchospesmolytic agents having an exceedingly long duration
of action,and they exhibit in addition reduced heart effects compared to
the prior art compound terbutaline. 30     The long duration of activity,
measured as the time period during whichthe serum level of the hydrolysis
product terbutaline is at least 2 ng/ml or higher, means that the compounds
of the invention will make it possible to reduce the number of times per 24
hours that asthmatic patients have to take- their medication. In
particular, a duration of therapeutic activity of about 16 hours or more
will make it possible to protect the patients effectively and with less
side-effect during normal periods of sleep with one single dose of the
active substance. Claims for the Contracting States BE CH DE FR GB IT Li LU
NL SE 1 . A compound of the formula [ERR] and therapeutically acceptable
salts thereof, in which formula 



R is selected from the group consisting of [ERR], -CH            CH2 and -C
CH2 65 [ERR] is selected from the group consisting of H and [ERR] 45
0043807 [ERR] represents the radical of the formula [ERR] wherein 10 [ERR]
is selected from the group consisting of (a) H (b) alkyl groups contining
1-3 carbon atoms [ERR] wherein [ERR] is selected from the group consisting
of (a)OH 20 (b) alkoxy groups containing 1-3 carbon atoms and  wherein
[ERR] is selected from the group consisting of (a) H (b) alkyl groups
containing 1-3 carbon atoms 25 with the proviso that [ERR] and [ERR] are
combined as follows: when [ERR] is                then is [ERR] 30 H
H alkyl group of 1-3           H or an alkyl group of 1-3 35
carbon atoms              carbon atoms 40 



2. A compound according to claim 1, and therapeutically acceptable salts
thereof, in the form of a 45substantially pure optical isomer. 3. A
compound according to claim 1, and therapeutically acceptable salts
thereof, wherein [ERR] and [ERR] both are [ERR] wherein [ERR] and [ERR] are
H or an alkyl group having 1-3 carbon atoms. 4. A compound according to
claim 1, and therapeutically acceptable salts thereof, wherein [ERR] is H
and [ERR] is [ERR] wherein [ERR] and [ERR] are as defined in claim 3. 46
0043807 5. A compound according to any of claims 3 and 4 and
therapeutically acceptable salts thereof, wherein [ERR] and [ERR] are [ERR]
or [ERR] 6.A compound according to any of claims 1-5 wherein R is [ERR] 7.
A compound according to claim 1, and therapeutically acceptable salts
thereof, of the formula [ERR] 20      8. A compound according to claim
1,and therapeutically acceptable salts thereof, of the formula [ERR] 9. A
compound according to claim 1, and therapeutically acceptable salts thereof
of the formula [ERR] 10. Acompound according to claim 1,and therapeutically
acceptable salts thereof, of the formula [ERR]    



0043 807 1.1. A compound according to claim l, and therapeutically
acceptable salts theof, of the formula [ERR] 12. A process for the
preparation of the compounds of the formula [ERR] and therapeutically
acceptable salts thereof, in which formula R is selected from the group
consisting of [ERR] 30                               [ERR] 35 [ERR] is
selected from the group consisting of H and [ERR], [ERR]  represents the
radical of the formula 40 [ERR] wherein [ERR] is selected from the group
consisting of (a)H (b) alkyl groups containing 1-3 carbon atoms [ERR]
wherein [ERR] is selected from the group consisting of (a) OH 60  (b)
alkoxy groups containing 1-3 carbon atoms and wherein [ERR] is selected
from the group consisting of (a) H (b) alkyl groups containing 1-3 carbon
atoms 65  with the proviso that [ERR] and [ERR] are combined as follows: 48



0043807 when [ERR] is                   then is [ERR] alkyl group of
H or an alkyl group of 1-3 carbon atoms                 carbon atoms [ERR]
H by known methods: A) Reducing a compound of the formula 20
[ERR] 25 wherein R, [ERR] and [ERR] are as defined above, and wherein when
[ERR] or [ERR] is H the resulting hydroxy substituents may be protected by
a hydroxy-protecting group, and wherein [ERR] is hydrogen or a N-
protecting group, whereafter, if necessary, remaining protecting, groups
are replaced by hydrogen; 30  8) Reacting a compound of the formula [ERR]
20 with a compound of the formula 40 HN-R 45 to the formation of a compound
of the formula [ERR] whereafter, if necessary, protecting groups are
replaced by hydrogen, in which formulas R, [ERR], [ERR] and [ERR] 55  are
as defined in method A above and wherein X is halogen or a functionally
equivalent group capable of reacting with the amine; C) Reacting a compound
of the formula 60                            [ERR] 49   



with a compound of the formula HN-R to the formation of a compound of the
formula 10                              [ERR] whereafter, if necessary,
protecting groups are replaced by hydrogen, in which formulas R,[ERR],[ERR]
and [ERR] are as defined in method A above; D) Reacting a compound of the
formula [ERR] 35 wherein  R is asdefined in method A above and [ERR] is H
or a hydroxy-protecting group such as illustrated in method A, provided
that at least one radical [ERR] is H, with a compound of the formula [ERR]
or a reactive derivative thereof, including an isocyanate [ERR], in which
formula [ERR] and [ERR] are as defined above, whereafter, if necessary,
protecting groups are replaced by hydrogen. 40 E) Reducing a compound of
the formula [ERR] 50 whereafter, if necessary, protecting groups are
replaced by hydrogen, in which form as defined previously; whereafter, if
desired, the compound of the formula I thus obtained is resolved into its
optical antipodes and/or converted to a therapeutically acceptable salt.
13. A process according to claim 12, characterized in that a compound
according to any of clauses 2-11 is prepared. 14. A compound of formula
[ERR] R6 65 wherein R, [ERR], [ERR] and [ERR] are as defined in claim 12.



15. A compound of formula [ERR] wherein R, [ERR] and [ERR] are as defined
in claim 12. 16. A pharmaceutical preparation comprising as active
ingredient an effective amount of a compound according to any of claims
1-11  optionally in  associaton with a pharmaceutically acceptable carrier.
17. A pharmaceutical preparation according to claim 16 in dosage unit form.
18. A pharmaceutical preparation comprising as active ingredients a first
component comprising a compound according to any of claims 1-11 in
combination with a second component comprising a conventionally used
bronchospasmolytic agent having rapid onset of action. 19. A pharmaceutical
preparation according to claim 18 wherein the said second component is
selected from the group consisting of terbutaline, ibuterol, orciprenaline,
salbutamol, epinephrine, 20  isoprenaline, and ephedrine. 20. A compound
according to any of claims 1-11 for use in producing bronchodilation in
animals including man. 21. A compound according to any of claims 1-11 for
use in producing relaxation of the human uterus. Claims for the Contracting
State AT 1. A process for the preparation of the compounds of the formula
30                             [ERR] and therapeutically acceptable salts
thereof, in which formula R is selected from the group consisting of [ERR]
[ERR] [ERR] is selected from the group consisting of H and [ERR], [ERR]
represents the radical of the formula [ERR] wherein [ERR] is selected from
the group consisting of 



(a) H (b) alkyl groups containing 1-3 carbon atoms (c)      [ERR]    0 043
807 15. A compound of formula [ERR] wherein R, [ERR] and [ERR] are as
defined in claim 12. 16. A pharmaceutical preparationcomprising as active
ingredient an effective amount of a compound according to any of claims
1-11, optionally in association with a pharmaceutically acceptable carrier.
17. A pharmaceutical preparation according to claim 16 in dosage unit form.
1 8. A pharmaceutical preparation comprising as active ingredients a first
component comprising a compound according to any of claims 1-11 in
combination with a second component comprising a conventionally used
bronchospasmolytic agent having rapid onset of action. 19. A pharmaceutical
preparation according to claim 18 wherein the said second component is
selected from the group consisting of terbutaline, ibuterol, orciprenaline,
salbutamol, epinephrine, 20  isoprenaline, and ephedrine. 20. A compound
according to any of claims 1-11 for use in producing bronchodilation in
animals including man. 21. A compound according to any of claims 1-1 1 for
use in producing relaxation of the human uterus. 25 Claims for the
Contracting State AT 1. A process for the preparation of the compounds of
the formula 30 [ERR] 



and therapeutically acceptable salts thereof, in which formula R is
selected from the group consisting of [ERR] [ERR] 45 [ERR] is selected from
the group consisting of H and [ERR], R2 represents the radical of the
formula 50 [ERR] wherein [ERR] is selected from the group consisting of (a)
H (b) alkyl groups containing 1-3 carbon atoms (c)      [ERR]    0043807
wherein [ERR] is selected from the group consisting of (a) OH (b) alkoxy
groups containing 1-3 carbon atoms and wherein                    . [ERR]
is selected from the group consisting of (a) H (b) alkyl groups containing
1-3 carbon atoms with the proviso that [ERR] and [ERR] are combined as
follows: when [ERR] is                    then is [ERR] H
H alkyl group of 1-3          H or an ilkyl group of 1-3 carbon atoms.
carbon atom 



20 [ERR]                               H 26 by known methods. A) Reducing a
compound of the formula 30                            [ERR] wherein R,
[ERR] and [ERR] are as defined above, and wherein when [ERR] or [ERR] is H
the resulting hydroxy--- substituents may be protected by a
hydroxy-protecting group, and wherein [ERR] is hydrogen or a N- 40
protecting group, whereafter, if necessary, remaining protecting groups
are: replaced by hydrogen; 8) Reacting a compound of the formula [ERR] 50
with a compound of the formula [ERR] 55 to the formation of a compound of
the formula 60                               [ERR] 65 52.    whereafter, if
necessary, protecting groups are replaced by hydrogen, in which formulas R,
[ERR], [ERR] and [ERR] are as defined in method A above and wherein X is
halogen or a functionally equivalent group capable of reacting with the
amine; C) Reacting a compound of the formula [ERR] with a compound of the
formula [ERR] 



20  to the formation of a compound ofthe formula [ERR] whereafter, if
necessary, protecting groups are replaced by hydrogen, in which formulas R,
[ERR], [ERR] and [ERR] 30   are as defined in method A above; D) Reacting a
compound of the formula.... [ERR] wherein R is as defined in method A above
and [ERR] is H or a hydroxy-protecting group such as illustrated in method
A, provided that at least one radical [ERR] is H, with a compound qf the
formula [ERR] or a reactive derivative thereof, including an isocyanate
[ERR], in which formula [ERR] and [ERR] are as defined above, whereafter,
if necessary, protecting groups are replaced by hydrogen. E) Reducing a
compound of the formula [ERR] whereafter, if necessary, protecting groups
are replaced by hydrogen, in which formula R, [ERR] and [ERR] are 65 as
defined previously; [ERR]    0043807 whereafter, if desired, the compound
of the formula 1 thus obtained is resolved into its optical antipodes
and/or converted to a therapeutically acceptable salt. 2. A process
according to claim I for the preparation of a compound as defined in claim
1, and therapeutically acceptable salts thereof, wherein [ERR] and [ERR]
both are [ERR] wherein [ERR] and [ERR] are H or an alkyl group having 1-3
carbon atoms. 3. A process according to claim 1 for the preparation of a
compound as defined in claim 1, and therapeutically acceptable salts
thereof, wherein [ERR] is H and [ERR] is [ERR] 



20 wherein [ERR] and [ERR] are as defined in claim 2. 4. A process
according to claim 1 for the preparation of a compound as defined in any of
claims 2 and 3 and therapeutically acceptable salts thereof, wherein [ERR]
and [ERR] are [ERR] or [ERR] 5.A process according to claim l for the
preparation of a compound as defined in any of claims 1-4 wherein R is
[ERR]. 6. A process according to claim 1 for the preparation of a compound,
and therapeutically acceptable salts thereof, of the formula [ERR] 7.  A
process  according to claim 1 for the preparation   of a  compound  and
therapeutically acceptable salts thereof, of the formula [ERR] 55 8. A
process according to claim 1 for the preparation of a compound, and
therapeutically acceptable salts thereof, of the formula 54    0043807
[ERR] 9. A process according to claim 1 for the  preparation of a compound,
and therapeutically acceptable salts thereof, of the formula [ERR] 25 10. A
process according to claim 1 for the preparation of a compound and
therapeutically acceptable salts thereof, of the formula [ERR]
Patufntaql6pfOch ffir die VertragststetBE: CH 05 FIR GS IT U LU NL SE,, 



i. Verbindung der Formel R10      OH -CH       C ~~H~ud-CH2 60
CH2~~~~~~ 65~ ~ ~ ~ ~ ~~ ~~~~w                       rme.  ausgewil  s  u
e   rpebse~~  u     n   2  1dsRdklhl dSt Forma dri- ere terpeuish  kietaI6
aleIn  c56 F    * .
J 011 043"  f-    -   -  * - -0-3- *~~~~~~~~~~~~~~~~~~~~~iii~ II! 1111 111
1111 N-C- - s   ~~~~~~I bedeutet,                               - worin R
ausgewihit ist aus der Gruppe bestehend aus (b) 1 W  3
Kohlenstiotfatorne-enthaltenden AlkylirupperA worin Rs ausgewihit ist aus
der Gruppe bestehend aus (a) -OH (b) 1 bis 3 Kohlenstoffatome enthaltenden
Alkoxygruppen i6nd worin- 20  R' ausgewahlt ist aus der Gruppe bestehend
aus   :             - -            - - (a) H (b) 1 bis 3 Kohlenstoffatorne
enthaltenden Alkylgruppen unter dor Voraussetzung, daS R3 und R4 wie folgt
korn~inihert werden:,                                                   un
4-i *  2 *>wenn R. ist           \       dann ist R4        . '          .
30                   H                               *.               .
1 H                             H Es\i                                .
Alkylgruppe mit               H oder eine Alkylgruppe 



1 bis 3 Kohlenstoffatomen     miti bis 3 Kohlenstoffatomen  . ; u F   ~Rt
-      H            ; :~~~~~~~~~~~~~~~~~ ..- ,  i : : - 40-,.
; 2. Verbindung. nach Anspruch 1 und deren therapeutisch akzeptable Salize,
i der Forn eines im wesentlichen reinen optischen Isomeren. 3. Verbindung
nach Anspruch 1 und deren therapeutisch akzeptable SaIze. worin sowohl R3
als- 4g  auch R2. R3-    0 N-C- .    ~~~~~~~R/ sind, worin R3 und R' H oder
eine 1 bis 3 Kohlenstoffatome enthaltende Alkylgruppe sind. 4. Verbindung
nach Anspruch 1, und deren therapeutlich akzeptable Salze, worin RI H ist
und R2 i 55                                   R3 R     0 N-C- co
~~~~~~~R4 ist, worin R3 und R4, die in Anspruch 3 angegebene Bedeutung
haben. 5. Verbindung nach Anspruch 3 oder 4 und deren therapeutisch
akzeptable Salze, worin R3 und R4 CH,- oder CH CH2- sind. 6. Verbindung
nach einem der AnsprOche 1 bis 5, worl R -C(CH3)3 'st. 55      7.
Verbindung nach Anspruch 1, und deren therapeutisch akzeptable Salze, der
Formel 56 .  .
:~~~~~~~~~~    I     .    N ,,' -'  ! Ii CH       0               - 



N-C             H           l- CHK                       -CM t
-0 043 80r __NJ, - .,<,,  I  5 \S  .   CH3/             <      X    H-
m~~CH Y0~ ~~c S                                      4  |   . ..    .   .
i   Y  ..................... > ' ' '' ' ' ' ' ' -''
<-~~~~~~~~~~~~~~~~~~~~... .     . .... . 8. Verbindung nach Ansprucl tr,
und deren therapeutisch akzeptable Salze, der Formel Q q zt t5 '~~C  CH
o:' 3 2' ~~~~5*3~~~~~~ 20                          H'
CH-(iH -NH-C-CH , ,    t. 0 35      *H/; t +             ~~~~9. Verblndung
nach Anspruch 1, und deren therapeutisch akzeptable Salze der Formel 3H3 CH
CH- H NH-C-CH *  ~~~~-   -  ~~3                                          2
3 : *,$    3flr                            N-C-                    . -3 25
:       .CH3                    0 '         10. Verbindung nach Anspruch 1,
und deren therapeutisch akzeptable Saize der Formel N-CO CH1 :    @  Z
CH3/    >-CH-~~~~~~~CH2-CH H-~C-C   C 0          ~~~11. Verbindung nach
Anspruch 1,* und deren therapeutisch akzeptable Salze der Formel '  5
~~ ~ ~~~CH                        2           3 MN-C-                3- CH3
0 . :  _                    57 -  V t-   -'  '  ,                       '
: ',:  



R  0043 807             I           1   S  * 12. Verfahrmn zur Herstellung
der Verbindungen der Formel , 5=             C-.CHNH-R R20 und deren-
therapeut sch akzeptablen Satze, in welcher Formel....            .
..... R ausgewfihlt hsR aus der Gruppe. bestehltnd aus -C(CH3J3,
; ,j''                       .jf \.
','                    I . ~~R' ausgiwihit is aus dir Gruppe bestehend aus
1+ und R2, is                           CHR3                H /    0 -  -.
230                          C . ~~~bedeutet, ,; RI ausgewahit is aus der
Gruppe bestehend aus   - u 35 (bl 1 bis 3 Kohlenstoffatome enthaltenden
Alkylgruppen. 40~~~~~~~~~~R ;    -    ~worin R ausgewihit ist sus der
Gruppe bestehend aws   ..   :          :i-- .    .  ~~(Ib 1 bis 3
Kohionhtoffatome enthaltenden Alkoxygruppmn; und worin?   -;   ,    ~
: --.    - R4 ausgewghit is aus. der Gruppe bestehend aus . (a) H -: (b) i
bis 3 Kohlinstoffatome enthaltenden Alkyigruppin mit dir Magabe, daB R3 und
R4 wle folgt .so            wenn R3 ist                    dann istR4 .
~~H   .            - -H                   .          ;. worin .v'
a5sgoAlkylgruppo mit                H odereuine Alkylgruppe bi
ohlenstoffatomentat n  git 1 bis 3 Kohlenstoffatomen .~~~~~~~~
4 *  s6 mitteis bekannter Verfahren: 58               t . A 4  .**~ ~ ~~~1i
3Khosofaoe                             i 1bs3Khlntfao 



A) Reduktion einer Verbindung der Formel R20                R6 t0 :->worin
R, R' urid Rdie oben angegebenen Bedeutun g'e haben, und wprln, wenn R'
oder R2 H ist, die. resultierenden Hydroxy-Substituenten durch eine
HydroxySchutzgrupp geschutzt'sein k6'nnen, und. worin  RO Wasserstoff 'oder
'emins N-Schutzgruppe ist,' wonach gegebenenfalls verbleibende
Schutzgruppen durch Wasserstoff ersetzt werden:    . '            -    . .
,   .' K             isizri  Bt    Umsetzung einer Verbindung der Formel.
J -"'  .  .   ; ' R O         OH 20
CH-CW, X >    F.  '-  R20O  ' mit einer Verbindung der Formel HN-R 30 zur
Bildung einer Verbindung der Forme .. -R O        OH 35
CH-CH -N-R --            -   --                  .  -
,           .-  .. 20~- wonach notwendigenfalls Schutzgruppen durch
Wasserstoff ersetzt werden, in we chei Formeiln R. R' lRt und R' die
vorstehend in Methods A angegebenen Bedeutungen haben und worinX Halogen
ode; eine zum Reagieren mit dem Amin geeignete, funktionell aquival'ente
Gruppe ist; ;' .- --  C) Umsetzung einer Verbindung der Formel
' 45                                   R CH-CH2 0***2Sr  w
R20 mit elner Verbindung der Formel ..* 



|-' ' .                                 HN-R        -       - 1 ' 2 .H 55
zur Bildung einer Verbindung der Formel- l [:
~~~~~~~~~~~~~~~~~~1 60                               R           OH ..  |1
i,,                                ,         VCHCHH2-N-R *          ~~~65
R20       ~2A 59 *'                 I
"'                   ,    :    n~ ~   R di v   hdin~Metod.'A0043
80111111111111 wonach notwendigenfalls Schutzgruppen durch Wassers'off
erstzt warden; in welchen Formeln R, RI; RI iuRI  diertetiydoxy-Shuegrp M d
Aangegebenen Bedeutungen haben;       $ E) Umsktzung einer Verbindung der
Formel . .*    10  -  2               >CH~~~~~~~~C-CH -NH-R
.~.: * 3s-. .                               R20 oM
Aa                      udrlustrierte, HydroxY-Schutzgruppe  t,
vorausgesett. dai& Wenigstens sin Radika Hem   eer ; 5 Verb'idung der Forme
l      -           -  -   -   -    - , :,0~~~~~~~~~~~~~~~~~~~~~~~~~~f H -.
-i ---  -n  i-er ~~ 6s~~~ ~~~                                   ~
~~~~~~~~~~ 3 R20 2 Formel R3 und R4 die fiAhsr angegebenen Bedeutungen
haben. wonachnotindmgehfalls Schutz--- 25  gruppen durch Wasserstoff
ersetzt werde1f(* E) Reduktion einer Verbinduhg der Formel N ~    ~     /
. 60 -1  .   ~~-CHN 



R2O wonch otwndienfllsScutzgruppen durch Wasestf rsetwrdninRR
ssestofeetzwodeniwelV  r Frml R Rund dung. der Formel I in ihre optischen
Antipoden. aufgetrennt i'doe n sin the'rapeutfach Akzsptablad Sa~lz
umgewandelt wird. 0   1.3. Verfahren nach Anspruch. 12, dadurch
gekennizeichnet, dal% sine Verbindung nch. elnem- der Anshprfiche 2 -bis
I1I hergestellt wird.'                               9' 14. Verbindung der
Formal       -     -- R10~ C-CH -N-R 50R2R worm~n R. RI, R2 und RI' die in
Anspruch 12 angegebenen Bduugnhbn IS. Verbindung dir Formel
Beetnio aN. RO0 *                                        >~~~C~~C H..N~~~R
~~absn2 worin R, RI und R2 die in Anspruch 12 angegebenen Bedeutungen  ae
16. Pharnmazeutischs. Priparation, die ale aktives Ingrediens sinel
wirksame Menge einer Verbin- dung nach einem der AnsprOche 1 bisa 1 1,
gegebenenfa~l5 zusam men mit einemn phamzuic  ke- 65: tablen Trrager,
urnfailt.                                          hraotshaz 60
-    I '.111111!          1  '' 0043 807 17. Pharmazeutische Priparation
nach Anspruch 16 in Dosiseinheitsform. 18. Pharmazeutische Priparation, die
als aktives Ingrediens sine erste Komponente, umfassend eine Verbindung
nach einem der Ansprflche 1 bis 11 in Kombination mit einer zweiten
Komponente, umfassend ein Oblicherweise verwendetes bronchapasmolytisches
Mittel mit rasch einsetzender Wir- 



a  kung umfaBt. 19. Pharmazeutische Priparation nach Anspruch 18, worin die
erwihnte zweite Komponente ausgewghit ist aus der Gruppe bestehend aus
Terbutalin, Ibutetod, Orciprenalin, Salbutamol, Epinephrin, Isoprenalin und
Ephedrin. 20. Verbindung nach sinem der Anspruche 1 bis 11 zur Verwendung
bei der Bewirkung von to  Bronchodilatation in Tieren, einschlieBlich des
Menschen. 21. Verbindung nach einem der AnsprOche 1 bis 11 zur Verwendung
bei der Bewirkung einer Relaxation des menschlichen Uterus..      -
-.  . PatentansprOche fOr den Vertragsstat AT -  --         s5
._            - .     . .  -..................... .-i. , ...... . . .
....   ..- .   n . . . -.        .       1. Verfahren zur Herstellung der
Verbindungen der Formel 20 zo                          R10          OH r
\                         Vli~~~~~~~~~~tl~~2-NH-R 25
*S'at __ und deren therapeutisch akzeptabien Salze, in welcher Formel. -R
ausgewiht ist aus der Gruppe bestehend aus'- C(CH2), 30
-      .. O2               O3 -CH            CH2 und                   C
*H' 35/ 'CH'                              - 2..               . 2. . RI
ausgewihit ist aus der Gruppe bestehend- aus H und R2. 40  R2 das Radikal
der Formel 32     0- R         A -
N        -   K -~-    -e;   - N-C---      . 45
/ Rt4 



bedeutet, worin R3 ausgewihit ist aus der Gruppe bestehend aus 50 (a)H
-                                     . (b) 1 bis 3 Kohlenstoffatome
enthaltenden AlkyIgruppen t        st (c) F(R5 worin R5 ausgewihlt ist aus
der Gruppe bestehend aus 60 (a) OH (b) 1 bis 3 Kohlenstoffatome
enthaltenden Alkoxygruppen, und worin RF ausgewihit ist aus der Gruppe
bestehend aus (a) H (b) 1 bis 3 Kohlenstoffatome enthaltenden Alkylgruppen
mit der MaBgabe, da6 R3 und R4 wie folgt 65 kombiniert werden: 61
:~~~~~~~~~~-    ',  ' ', .0 '                             .      0043807
wenn R3 ist          '         dann ist R 5                   H
H Alkylgruppe mit  .             H oder eine Alkylgruppe 1 bis 3
Kohlenstoffatomen      mit 1 bis 3 Kohlenstoffatomen' 10 S  .       -
-.-f *5   v                                                 -         . -.
mittels bekannter Verfahren: A) Reduktion einer Verbindung der Formel- 20 -
1 0-              :.            ._                   ..-.. ..     .
..            fi       .             ,~~.. 



25C                                                 2 R20                 R
worin R. R' und R2 die oben angogebenen Bedeutungen   mn, und wori, wenji
R' odor R H ist, die re-m- . 30 sultierenden Hydroxy-Substituenten durch
eine Hydroxy-Schlutzgruppe geschutzt sein karinen, und wonn R Wasserstoff
oder eine. N-Schutzgruppe. ist, wonach gegebonenfalls verbleibende Schutz-
gruppen durch Wasserstoff ersetzt werden; B) Umsetzung einer Verbindung der
Formel * 35 RO .-.;  <.                         .4.Clt-CH2X
--  -  - -;; :. -H-CH  :: 40
I- R20 mit einer Verbindung der Formel HN--R Fla. ~ ~ ~ ~ ~ ~ ~ ~ ~~~
~~~~~~~~~~~~~. 5o zur Bildung einer Verbindung der Formel '.1 RO CH-H -N-R
R20            .     .R 60 wonach notwendigenfalls Schutzgruppen durch
Wasserstoff ersetzt werden, in welchen Formeln R, R', R2 und R" die
vorstehend in Methode A angegebenen Bedeutungen haben und worin X Halogen
oder' eine zum Reagieren mit dem Amin geeignete, funktionell iquivalente
Gruppe ist; 6  C) Umsetzung einer Verbindung der Formel 62 I  .   



* .04a Q   -807          --  1 111111I 111111 11111 11111 11111 F  1
-            .  *   C   L   N   S  * RO           o {   5
FibV   >              X 20  -CH-CH mit einer Verbindung der Formel:'   ''
'.'      ''. 10~~~~~~~~~ t. . - - ~~~~HNR --- ........... ....~ --
;: ~R'*'  .  -._ ,zur Bildung iner Verbindung der Formel  -      .
'         * >~~~~~~~ :                           -   .        I-  .:-rs|*a
~')9g 20 wonach notwendigenfalls Schutzgruppen durch Wasserstoff ersetzt
werden; in welchen Formeln R. R' 25  R2 und R3 die vorstehend-,in Methode A
angegebenen Bedeutungen habern;                   - D) Umsetzung einer
Verbindung der Formnel OH .  CH-CH -44H.-R';............'> .. R70 - .H. .
.N... 36 -----  worin R die vorstehend in Methode A angegebene Bedeutung
hat und-R7 H oder eine wie in Methode A illustrierte, Hydroxy-Schutzgruppe
ist, vorausgesetzt, dal wenigstenisein Radikal R7 H ist mit einer Ver-
bindung der Formel 4.                                      R1    0  -
- N-CO             '' 45. oder mit einem reaktiven Derivat davon,
einschlieglich eines Isocyanats R4-N-=CO, in welcher Formel R3 und R4 die
friher angagebenen Bedeutungen haben, wonech notwendigenfalls Schutz-
gruppen durch Wasserstoff ersetzt werden. E) Reduktion einer Verbindung der
Formel 



C-CH _N-R R20 so wonach notwendigenfalls Schutzgruppen durch Wasserstoff
ersetzt werden, in welcher Formel R, R' und R2 die vorstehend angegebenen
Bedeutungen haben; wonach gegebenenfalls die so erhaltene Ver- bindung der
Formel I in ihre optischen Antipoden aufgetrennt und/oder in ein
therapeutisch akzeptables Salz umgewandelt wird. 2. Verfahren nach Anspruch
1 zur Herstellung einer Verbindung nach Ans ruch 1, und deren 5
therapeutisch akzeptablen Salze, worin R' und R2 jeweils 63 r
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.
iL
_________~~~~~~~~~~~~~~~~~~c L -   0 0438S07* bedeuten, worin R' und R4 H
-Oder eine Alkylgruppe mit I bit 3 Kohlenstoffatomen sind.- 3. Verfahren
nacih Anspruch- 1 zur Herstellung elner Verbind~ung- nach Anspruch 1 *und
deren therapeutisch akzeptablen Saize,. worin RI H und R2 R3     Q.
.> *     ~~sind, wormn Rt und RI die in -Anspruch 2- angegebene Bedeutung
habern. 4. Vertahren nach Anspruchl1zur Herstellung elner Verb~indungnach
sinem de~rAnspruche 2und, 3. und deren therapoutisch akzeptablent
Sailze.-worin R3 und R4 CH3- oder CH3CH2   bedleuten. 0   5. Verfahren nach
Anspruch 1 zur Herstellung einer Verbinduing neach elnemn der Anspruche 1
bis A~ wonin R -C(CH3)j ist.- 6. Verfahren nach Anspruct,~ 1 zur
Herstellu'ng 6menv Verbindung, und deren therapeutisch akzbp- tablen Saize,
der Formel. 28 .                          V..~~~~~~~~~---.-   . N-C0.- 7
C~~~~~H 



cHZ      0                       'H.               . 7. Vrfahen nch Aapruh
1zur Herstellung mev Ver-obi4Idung; und deren- therpetichakzep)-- tablen
Saize, der formel
__ CH3CH2\ O N-C-O~ H~O- *   . .    w~~~~~~~~3. _ H
- 9. Verfahren nach Anspruch 1 zur Herstellung einer Verbindlung, und deren
therapeutisch akzep- 65tablen Saize, der Formel. 64 *.....
-~~~~~H-H   N-CC    --   0043807  -        1II7 111 i 111,11 11111 l II CH<
*- 5 -CH-3/_                                                   ,.,-CH2 .*-
CH                             ~~~~cm 2 .N--CC2N-CX
oH ._;- -          0-                     /  -- 1 CH3   - 10. Verfahren
nach Anspruch 1 zur Herstellung einer Verbindung, und deren therapeutisch
akzep- tablen Salze, der Formel 15 ,.ST ~   ~     ~~ -                   C
---  -  fi               ~CH3N\ -0IC-2Nl   ~c N-C-O 



CH<~~~~~          O            C 20~~~~~~~~~~~~~~~~~ .,:
.HCH3        0 -:RevendicaHons pour Ies Etati contructs BE CM DE FR GB IT U
LU NL jE 30      1. Composo de formule            ,             -^ R 0 ____
1___  _    :_'_',R 2                                             . 0 : ~_ _
__ _---                              --    --------    - -  .-    -  R  O
.-.R.~~~~~                  ~ ~ ~ ~ .  ..> 40  et ses sels
therapeutiquement acceptablesa formule dans laquelle R east choaisl dans le
group. compose do --C(CH3),, 46 -cm :C 2 ,. ..                           2H
\CH- at2    -  -C- 55                               /~~~~~~~ u ~~~R   -s
coe  -n                     --- grup cops  eMe  2.2rp1et erdcld  oml .  [,
ss          '     *                 z~~N-C- - t
~~~~~~~~~~~~~R4 dans laquelle R3 est choisi dans le group. compose de 60
(a):14 (b): des groupes alkyles contenant 1 A 3 atomes de carbons (c):
R 65 ~ ~ ~ ~ ~ ~ ~ ~~6 65 .~~~~~~~~~~~~~    1 111il111111 iD I III 1 1111 



C  L  ~~HUN IIll a  4       -\.>0 043 807
M       * dans laquelle R5 est choisi dans le groupe compos6 de (a): OH (b)
les groupes alcoxy contenant 1 a 3 atomes de carbone et dans laquelle: R4
est choisi dans Is groups compos6 de:. ' 5  (a):H
.                . {b) des groupes alkylescontenant 1 A 3 atomes de carbone
a la condition quo R3 et R' se presentent. comme suit:
- ao.  Quand    eat                 alors R4 est H
H.. H ,5  -N-             H.                                 -   .' un
groups alkyle de 1 a 3     H ou un groupe alkyle atomes de carbons
de 1 a 3. atomes de carbone 20                                     .
H                         . 25~~~~~                                   .
.             - 2. Compose solon la revendication 1 et ses sels
therapeutiquement acceptablessous la forme de I'un d'un isomere optique
pratiquement pur. 3. Compose solon la revendication 1 et ses sels
theapeutiquement acceptables, dans laquelle R' 30 et R2 sont tous lea deux
..      ,.         - R3    o0 N-C- 35                                     -
- dons laquelle R3 et R4 sont H ou un groups alkyle ayant 1 A 3 atomes de
carbone., -  - :        4. Compose solon 4a revendication 1, et ses sels
th6rapeutiquement acceptables, dans laquelle R' - 40 est H et R2 est -  R3
0 .                                         / 45
7.~~~~~~~~~ 



dans laquelle R3 et R4 sont comme d6finis dans. Ia revendication 3. 5.
Compos6 selon l'une quelconque des revendications 3 et 4 et ses sels
therapeutiquement 50 acceptables, dans laquelle R3 et R4 sont CH, ou
CH3CH2. 6. Compose selon l'une quelconque des revendications 1 A 5 dans
lesquelles R ost C(CH2)3. 7. Compos6 solon la revendicatiQn 1. et ses sels
therapeutiqu mont acceptables de.formule CH3\  O' N-C-O CH3/
CH-CH 2-NH-C-CH3 N-C7-0                      C3 CH3      0 3 -  ~
66    I 11111111111 111111111 111 Iis, * C L   N t                  0'
,     Illllllll#043 807 - 8. Compose selon ia revendlication 1 et ses sels
therapeutiquement acceptables de formule: tHC                      OH
2-NH-C - C r                             H/  8                      ;
S *  H .         rs --. .~ 9. Compose solon la revandication 1, at ases
sels therapeutiquement acceptablos do formula: 10. Compose salon' la
revendicatdon 1 et ses sols therapeutiquement acceptables do forrnule: -
~~~N.-C. -, X .OH                                  CH Cei |   X
~~~CH3-    7-HC2-                    -CH2-3H w--  ~  .: - -CN-C     --
--N ---                -. S  - CH3  02
- 40 ~ ~   ~    ~ ~ Is .11. Compos6 selon la revendlication 1 et ses sels
therapeutiquement acceptables de formule: 



.: ~~~  N .CNC-O   : \:  tE  CH3                                        CH
CH 29                                          CH-CH -NH-. ,CH  ..- N-C- 0
[                .   ~~~~~CH3    O 0 S6       12. Proc3d4 do preparation
des composes do formule R'O         OH *          ,0
A-CH-CHNH-R t                             ~~~~~~~~R20; a      et ses
sealasia therapeutiquement acceptables, formule dans laquelle R est choisi
dana le group. compose E         t  do C(C1C)3H '5               .28 , ~ ~
~ ~ ~ ~ ~ ~ ~ ~ ~ ~                       ~ -H-H .C.H 35        CH
2                     2~~~~~~6 if ~ ~ ~   ~    ~    ~ ~ C    \~~~~~~~~~~2
3. :         -CHX         \ C~~~~~tS * t 7-C          CH        -- .2  ~
H3 CH2 RI set choisi dans le  groupe  compos6 do H ot R2. R2 repr6rente le
radical de formulo *10           . .. ...... -.. ,                      -'
es... N-C- Od R3 est choisi dans le groupe compos6 de: (a) H. Ib): les
groupes alkyles contenant-I   3 atomes de carbone,' 20 20   .  - . -R,
..... . 



(c):. 26 dans laquelle R5 est choisi dans Ie groupe compose de:, (b) des
groupes alcoxy'contenant 1 A 3 atomes de ca qne et dans laquelle R4'est
cholsi dans l. group. l      ~~~compose de:     :
s ;      ~~~(a): H             :    '      < '' t_                    '
-  ;-           y    y    -: 3a  b) lee groupes alkyles contenant 1 a 3
atomes de carbone A la rohdition quo R3 et R4 se pr6esentont on    -
combinaison comme suit: 3                        4 ,,, .  35
Quand R3 est                   alQrs R4 est , . H          .          H
.,.                    . un groupe alkyle de I a 3    H ou un groupe alkyle
atomes de carbone             de 1 a 3 atomes de carftne. , H par des
m6thodes connues: A) reduction d'un compose de formule 56 RO         0 ~i.
* 65 dans laquelle R, R1 et R2 sont comme definis ci-dessue. it dans
laquells quand R' ou R2 est H les I:~ ~ 6  ubttat hydroxy resultants
peuvent 8tre proteges par des groupes protectours des hydroxyles it. 68 20
Re~~~~~~~~~~~~~~~~~~~~    dans laquelle Rd est. l'hydrogene ou un groups N
protecteur, suivie, si necessaire de l'6elmination des groupes protecteurs
pour leg remplacer par  hydrogbne. SI R6action d'un compos6 de formule: 5
1         - 1OH ; RO      ~OH 



CH-CH2X ?0                    --- -  -    R20>/         :   - S          -
; ; avec un compose de formule:                           - Rd I     -.
pour former un compose de formuleo 20 . R5             CH  -. R R20
- -  I                                          .  :. .'. suivie, si
n6cessaire du remplacemenrt des groupes protecteurs par liydrogene
forrnules dans lesquelles R. R', R2, et R sont comme d6finis dans la
metriode A ci-dessus et dans lesquelles X est un 30 halogene ou un groups
fonctionnellement equivalent capable de reagir avec une amino' -C Reaction
d'un compose de formule, R1 0        '' 35 _ _ _  ~ ~ ~ ~ ~~~~~CH~~CH_-C
20.~~~~~~~~~~~~~* v avec un compose de formule -N-R      , Rd. pour former
un compose de formule R1 0        OH CH-CH -_;N-A 2. R20
R8 s5 suivie, Ai n6cessaire, du remplacement des groupes protecteurs par
I'hydrogane, formules dans lesquelles R. Rt, R2 et R sot commo d6finis dans
la methode A ci-dessus. D) RFction d'un compos6 de formule: 



60  -R7,.
.. _  OH -   .   - 0  -       .     T1~~~~~H -CH -N - R R70 69
9~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~    *  .*
.    -~~~~~~~~~~~~~'   I IIIJIIJ 11,111 uuuvi Du. a, m *
- - - - - -     0 043 807                                * -   -  ~ dans
laquelle R est comme d6fini dans la m6thode A ci-dessus et R7 est H ou un
groupe protecteur des hydroxyles comme illustrA dans la methode A, du
momentque lun au mois des radiceux R7 et H. avec un compos6 de formule: .~
~~~~~W   . /  s  i                          ~~~~~~~~              ~    ~ ~
~~~R3  CS K     - *        -  ~N-C-OH.- -  5
n.-   */  .      .        .  ,  . :  -      -               ; R4-  -
-   -~~R 10 ~ ~ ~ ~ 1 0 ou l'un de ses derives r6actifs, y compris un
isocyanate R4-N=C=O  formule dans laquelle R3 et :- sont comme definis
ci-dessus; suivie, si nicessaire du remplacement-des groupes protecteurs
pfars;- l'hydrogins. Ey Rdduction d'un compose de forrnule R 0 :20-
-  .     .    \       O          .  .                  .  -   ;   - -
-     /C<~~~~~~~~~~~C-H- N-R-- R20                         ;     . * -.
suivie, di n6cessaire, du remplacement des groupes protedteurs par
l'hydrog6ne, formule dans laquelle   '. 



25 R, RI, et R2 sont comme d6finis' ci-dessus, suivie, si necessaire, de Ia
s6paratior du compos6 de forrnule -- 1 en sem isombres optiques et/ou en ma
conversion en un set therapeutiquement acceptable. 13. Procdde selon la
revendication 12, caracteris6 en ce qu'un composh selon lune quelconque des
revendications 2 At 11 est pr6pard. 14. Compos6 de formule: _            -
-      * ; 30 d- leuleR            R1. -2 et B. -mont                 '
.                   .2 36                          Dt~~~~~~~~-CHj- WR -dans
laquelle R, R', R2 et R sont comme definis dans la revendication 12. 15.
Compos6 de formule R.     .                  .             .
.. R '0 46                                     WC      -CH =N-R R20 so dans
laquelle R, RI et R2 sont comme d6finis dans la revendication 12. 16.
Composition pharmaceutique comprenant comme principe actif une quantit6
efficace d'un compose selon l'une quelconque des revendications I a 1 1
6ventuellement associ6e avec un vehicule pharmaceutiquement acceptable. 17.
Composition pharmaceutique solon la revendication 16 sous forms de dose
unitaire. 56      18. Composition pharmaceutique comportant comme princips
actif un premier composant comportant un compos6 selon l'une quelconque des
revendications 1 a 11 en combinaison;avec un second composant comportant un
agent bronchospasmolytique classiquement utilise ayant une entrle en action
rapide. 19. Composition pharmaceutique solon la revendication 18, dans
laquelle le second composant 6o est choisi dans 16 groupo constitue par la
terbutaline, l'ibuterol, l'orcipr6naline, le salbutamol, I'epinephrins,
l'isoprenaline, et l-ephedrine. 20. Compos6 solon I'une quelconque des
revendications 1 a 11 pour produire une broncho- dilatation chez les
animaux y compris l'homme. 21. Compos6 selon lune quelconque des
revendications 1 a 11 pour produire la relaxation de 



65 I'ut6rus humain.    A '
0043807 .. ..L ...               ! II Revendications pour I'Etat conractant
AT                          - 1. Proc6dd de preparation des composes de
formule f.,6 ~ ~       ~       ~        R1         ..
. - 0           ; ;    >;-CZ12c      NH-R_'  H'N'- ~~~~~ 10
R~~~~~20 ... .    .    . ,- .'  '-'.''t  - .r-     ~ .  - -   I:r -:
-~.- - =--  ,- --   ---    -  :. et ses sels therapeutiquement acceptables,
formule dans laquelle, R est choisi dans le groupe compose de C(CH2)31 2,~
OI3   CH 0              -H '    ' -C               CH-       , 2~~~~~ 2 R2
est choiai dans le groups compqah de H it R2, R2 represente le radical de
formula 30                             R4;           - A ;\i-    t e. . -
dans laquelle R3 est cholsi dans le groups compos6 de: (a): H (b): les
groupes alkyles contenant 1 A 3 atomes de carbone 35 ( :
.         . S 40  dans laquello R5 est choial dans le groups compos6 de- :
- ~~(a): OH                      ,.. (b): les groupes alcoxy contenant 1 A
3 atomes de carbons, et dans laquesle R4 est choisi dans le groups composb
de                          ' 



(a): H 46  (b): lea groupes alkyles contenant 1 A 3 atomes de carbons A Ia
condition quo R3 et R4 se pr~sentent comme suit: 3
4 Quand R  est                  alors R  eat so H
H s5                un groups alkyle di t a 3      H ou un groupe alkyle
atomes de carbons             de 1 a 3 atomes de carbons ';   '   60
R5H 65  par des m6thodes connues: 7'1 ' : :
:.    .~~~~~~~~~    4. * b~~~                .     . ~0043 807
- A) RMduction dun compos6 de formule R 0 R20                R6 -0 dans
laquette R;. R' et R' sint comme definis ci-dessus, et dans Iaquelle; quand
RI ou R2 est H leI I :a- substituants hydroxy r6sultants peuvent etre
prot6g6s par un groupe protecteur des hydrowxle ,'etdant-;.:- laquelle RA
est I'hydrogqne ou un groupeiiW protecteur, suivie sfr necessaire, du
remplacement des groupes protecteurs restants par I'hydrogene.
- B) MReaction d'un compose de formule R O         OH /~~ 20
O~~~~~~~~H-CH2X 



20                                R20 avec un ciompos6 de form'u    '
_ 25* HN-!H Rs 30 pour former un compoa; de formule s. R 0         OH,- 35
CH-CH -N-R R20 ) /R 40 suivie, as necessaire, du remplacement des groupes
protecteurs par. I'hydrogene, formules dans lesquelles R, RI, R2 et RO sont
comme d6finis dans la m6thode A ci-dessus it dans lesquelles X est un
halogene ou un groupe fonctionnellement 6quivalent susceptible de r6agir
avec une amine. C) Reaction d'un compos6 de formule 4
1- RO0 5.                       R2O~~~~~7 ~CH-CH2 _--' '   50
' '    ~~~~R20 avec un compos6 di formule HN-R Rs
- pour former un compos6 de formule. 60                               R O
OH ..                                  .)CH-CH -N-R 66
R20                 21 72    -  -  .     004a807~~~~~~~~~~~~CL 



suivie, si n~cessaire, du remplacement des groupos protocteurs par
I'hydrogine, formulas dans lasquelles; R, R,. R2 et RO sont comma d6flnis
dans It m6thoda A ci-dessus. D) 1R6action d'un compos6 de formute RO~O *
10~~~~~~~~7 daa laquelle R oat comma d WIN dana Ia m6thode, A ci-dessus et
Ri est H ou un. groups: hydrx protecteur comme illustr4 dana Ia mithode A,
du moment qu'au moins un radical: Ri oat H, avec un is comnpoa6 de
formule.' I"          0 20-/ ou ru  da os drivs ratfycmisuiocyanata
R'~-N=C=O, formula dani a taualle R3 at R4 sont comma d6finis. ci-dassusi
suivie, si n6cessaire, du ramplacamont does erud rtcteurs par- E)
Rd6duction d'un composd do formuli R9 suivia, si n~cessaira, du
romnplacemant dat groupes protecteurs par I hydrogdne, formula dans
laqualie:. RI et 2 sontcomma  ci-d"essus, suivia, sl d6alr  do la
separatton du compos6 de form~ule- i ains obenden es somresoptiquas et/ou
de sa conversion an un sal th~rapeutiquement accaptabla. 2. Prcd.slr
arevendication. 1 da preparatlon. d'un comoos6. tol qua 'd~fini dan  I a
revndiatin L etde es elsthdrapautiquament accaptablas,' dana lequel RI at
R2 'aont: A It fois, /   ... 4..- 45~~~~~~~~~~~~~~~~ dans Iaquella R3 et R4
sont H ou un groupe alkyle ayani 1 A 3 atomes da carbonas, 3. Proc~d6 selon
la revendication 1 de preparation d'un compost commo d6flni dans la 50
revendication 1, et do ses sels thdrapeutiquamaent accaptables, dans
laquelle RI at. H et.R2 oat. 0 N-C- 55                .
/~~~~~~~~R dana laquelle R3 at R4 sont comme d6finis dans la revendication
2. 4. Procdd6 salon la revendication I pour la priparation d'un
compoe6dcomma d6flnt dans lune 



so quolconque des revendications 2 at 3 et do ses selt thdrapoutiquement
acceptables dana lequel R3 et R4 sont CH3 ou CI-3CH. 5. Procd6d salon Tae
rovendication 1 pour la preparation d'un compos6 comma d6fini dana l'une
quelconque des revandications I A 4 dans lequel .R est C0C236. B. Procdd6
salon la revendication  1 do pr~paration. d'un composk  at do sea Sasi 65.
th6rape utiquemont acceptables. do formula: 73    V~~~~~~~~~~~~~~~~~~~~~~~~
*... @ ,, ... . . ... '0043'807 - OH3    0 CH3N    11
;        ; N-C-O *  .  JN.    .              CH3/             O      -HC
fH3 CH3   , <    tCH-CHf -NH-C-CH3 *~~~~~~~~~~~~~~~t -.   -   -        -
$j2 _ /                                                  I.~~~~ id
}  C44                                 .:. O.. -5- ..',---v 7. Proc6de
selon la revendication.. i pour a 'prdparation d'un compose, at de ses sels
th6rapeutiquement acceptables. de formule:- .. : . > '-;- k ~CH CH '  . ..
-   -             2 \  11        :      __                       ......   .
_ N-C-O-    ~OH            CH3 20                           H
H-CH -NH-C-CH CH3 CH>                         2     0.3,  - N-CY
H                          h 8. Proc6d6 selon  la revendication  1: -dQ
pr6paratton ' d'un compos6, et de sea sels 



th6rapautiquement ac ceptables, de formule   3        .s. .        - .
r ;          HO          HO -    -   -. H>>  H.-.~  \': CH3-' -   CH3N
r             2 ICz-NH-C-C' N-C-0 H-                     OH3 ~~~A
. .. - .         . .*. . 3- C~~~~~~a~C .... Proc6d6 selon lIa
revendication- 1 pour .la proparatioo- d'un compo.'   i t - e sels---
thl6rapeutiquement acceptables, de formule                  -            .
: N-C-O               ' CH                      O/ -               CH~
~    ~~3 ,-g, CH2Z \       X    ~~~~CH-CH -NH-CHo   sH2 N-C           .
2                     2 50' '7-/11                               '
-      :...        ! OH3        0 10. Proced6 salon Ia revendication 1 pour
ia preparation d'un compose; et dcl se0  sers therapeutiquement
acceptables, de formula: -  6s                CHaXO 0 N-C-O 65
CH~~~~~~~~'~~~          OHC 74 V~~~~~~~~~ 3  ~~~~~~~~-CH
-NH~~~~~~~~~~~~~~~~  . .... .    


