
0 046 144 Therapeutically active derivatives of phenylethanol amines Field
of the invention The present invention relates to novel compounds having
therapeutic activity, to processes for their preparation, to chemical
intermediates and their preparation, to pharmaceutical preparations
containing them and to the medicinal use of the compounds. In particular,
the compounds of the 5  invention have 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- ing effect. The compounds
also exhibit an intrinsic broncho-dilating effect. 10 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 terbutaline, of the structural
formula [err] is one of the presently preferred long-acting bronchodilating
drugs on the market and which is described i.a. in the US patent 4011 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 26 a serum concentration of at least about 2 ng/ml of
terbutaline is necessary for obtaining the desired therapeutic activity
(Hornblad et al., Europ J. clin Pharmacol. 10 9-18 (1976)). Another
long-acting bronchospasmolytically effective compound available on the
market, 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 reported in the literature. Thus, Zolss,
Sci. Pharm. 32 (1964) 2 76-92 discloses i.a. certain esters of 40  ethanol
amine derivatives known at that time. Minatoya, The Journal of Pharmacology
and Experimental Therapeutics Vol. 206 No. 3, 515-527, discusses the
pharmacological properties of a compound known as bitolterol of the formula



[err] The compound bitolterol which also is disclosed in the Belgian patent
748 178 proved to have a duration of activity comparable with that of
salbutamol. 55      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 The
present invention provides new compounds having bronchospasmolytic activity
at oral 60 administration and exhibiting a duration of activity of up to 12
hours or more. The compounds of the invention, which are mono- or diesters
of terbutaline, also exhibit a lower degree of undesired cardio- vascular
side effects. Thus, they exhibit less chronotropic and inotropic effect
than terbutaline. The compounds also exhibit an intrinsic broncho-dilating
effect.    0 046 144 The invention also relates to methods for preparation
of the compounds. pharmaceutical composition containing the compounds as
active ingredients, and to the compounds for use for therapeutic purposes,
in particular the use for producing bronchodilation in mammals including
humans. Furthermore, the invention relates to the compounds for use for
producing relaxation of the 5  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 10                                  [err] and
therapeutically acceptable salts thereof, in which formula [err] and [err]
are as follows: 20       R is selected from the group consisting of [err]
[err] [err] is selected from the group consisting of H and [err] 30
[err] is selected from the group consisting of 



[err] in which formulas [err] is selected from the group consisting of so
(a) H: (b) [err] 55 wherein Rs is a straight or branched alkyl group
containing 1-4 carbon atoms; and 60 65 3    0 046 144 and wherein R4 is
selected from the group consisting of (a) H (b) an alkyl group containing
1-3 carbon atoms. 5.     The formula I thus encompasses mono esters, that
is compounds having one hydroxy substituent in position 3 or 5 on the
phenyl radical esterified and the other hydroxy substituent unestenfied,
and diesters, that is compounds having both of the hydroxy groups in the
base structure esterified. Illustrative examples of the radicals [err] and
R2 are: [err]    0 046 144 



[err]    0 046 144 [err] Illustrative examples of compounds of the
invention are: [err]    0046 144 [err]    0 046 144 [err]    0 046 144
[err]    0 046 144 [err]  



0 046 144 [err]    0 046 144 [err]    0 046 144 [err]    0 046 144 [err]
0 046 144 [err]    0 046 144 [err] 



0 046 144 [err]    0 046 144 [err] [err[err]    0 046 144 Preferred
compounds of the formula I are: 1. Compounds wherein R is [err] 2.
Compounds of the formula 5 [err] 15 where R3 is as defined previously. 3.
Compounds of the formula [err] where [err] is as defined previously. 4.
Compounds of the formula [err] and [err] where R3 is a pivaloyl group. The
preferred compound of the invention is the compound of the formula 30 [err]
As the compounds of the invention of the formula I possess at least one
asymmetric carbon atom, 



the invention includes all the possible optically active forms and racemic
mixtures of the compounds. 45 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 I such as solvates with
water - 1/2, 1 or 2 moles of water per mole compound I- and with aliphatic
alcohols, 1 mole of the alcohol per mole compound 1. 50     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 asso- ciation 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 55 may also be used without
carrier material. As examples of pharmaceutical preparations may be men-
tioned 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. so     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 least one of the compounds according to
the invention in association with a pharmaceutical carrier. 65 Such
compositions may be designed for oral, bronchial, rectal or parenteral
administration. 19    0046 144 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 



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 5 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 concen- trated 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 to added to these
coatings. For the preparation of soft gelatin capsules (pearl-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 solid,
pulverized carriers such as lactose, saccharose, sorbito mannitol, starches
(for example potato starch, corn starch, or amylopectin) cellulose
derivatives or gelatin, and may also include magnesium: 15 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
to-50 mg active ingredient. 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 20 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
from about 0.1% to 2% by weight of active substance and also, if desired,
stabilizing agents and/or buffer substances. 25      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 may advantageously be enclosed in ampoules. each dosage unit
preferably containing from 0.1 to 10 mg of active ingredient 30     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. 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
35 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. 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. 40
It is indicated in the test results in Table 1 below that the compounds of
the present invention have an onset of beta-2-mediated bronchodilating
effect which is slower than the onset of the broncho- dilating effect of
the reference substance terbutaline. This profile of activity will make the
compounds of the invention 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 45
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, orciprenaline, salbutamol,
epinephrine, isoprenaline, and ephedrine. These compounds have the
following structural formulas: [err] HO    45                         [err]
The following bronchospasmolytically active compounds may also be used in
combination with the compounds of the invention: [err]    



0 046 144 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 of the
present invention.                                      . In pharmaceutical
compositions containing a combination of a compound of the formula I with a
5  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 10 R10 [err] wherein [err] and [err] are
as defined above, and wherein when [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, 20 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 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. 25      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. B) Reacting a compound of the formula [err] with
a compound of the formula 40 [err]
VII 45  to the formation of a compound of the formula 



[err] 55  whereafter, If necessary, protecting groups are replaced by
hydrogen, in which formulas [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 [err] wherein [err] is
alkyl, aralkyl or aryl. 60      C) Reacting a compound of the formula [err]
0 046 144 [err] 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] and [err] are as
defined in method A above. D) For the preparation of compounds of the
formula [err] wherein [err] is as defined above and [err] is selected from
the group consisting of H and the radical [err] reacting a compound of the
formula [err] with a reactive derivative of the compound of the formula
[err]   



0 046 144 in which formulas R and [err] are as defined above and R9 Is a
hydroxy -protecting roup or the radical 0 whereafter possible protecting
groups are replaced by hydrogen. As examples of reactive derivatives of the
compound of the formula [err] can be mentioned to ordinarily used reactive
carboxyl groups [err] such as for examples 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 a reaction between a carboxylic acid [err] and a
carbodiimide or similarly functioning compounds such as
N,N'-carbonyldiimidazole or N-ethyl-5- phenylisoxazolium-3'-sulphonate. is
As examples of, hydroxy-protecting groups [err] can be mentioned the groups
mentioned for that purpose in method A. E) For the preparation of compounds
of the formula [err] wherein [err] is an alkyl group containing 1-3 carbon
atoms, and R11 is selected from the groups consisting of H and the radical
[err] wherein R and [err] are as defined above; [err] is selected from the
group consisting of a hydroxy- 50 protecting group and the radical 55
[err] Z is hydroxy or halogen such as Cl or Br;  - and wherein any carboxy
radical -COOH present in compound XV is in reactive form; F) Reacting a
compound of the formula [err]    0 046 144 



with a compound of the formula [err] 5 wherein the carboxyl group is
activated, in which formula R and [err] have the meanings given previously,
and wherein [err]is H,[err] or a hydroxy-protecting group, provided that at
least one radical [err] is H and wherein the compound [err] is a reactive
carboxyl entity. For the preparation of such compounds of the formula I
wherein [err] is H, it will be understood that in the methods A-F
illustrated above the starting material will be a 3,5-disubstituted
compound such 10 as depicted in the methods A-F where the radical [err], or
corresponding substituent, is a hydroxy protected group -OR14 where the
group R14 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. The compounds of the formula I 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 methods A-F above are in some cases new
compounds. It will be 20 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 by specific examples. It will easily be understood how these
specific exemplifications can be applied for preparing other intermediates
which may be required in the preparation of other compounds of formula 25
In the formula schemes below, the radical benzyl will be designated Bz.
Routes of preparation for intermediates used in Method A Route Al: [err]
0046 144 [err] 



If in Route A1 is a compound of formula I with [err] =H is to be prepared
the following route may be [err] If in Route A1 a compound of formula I
with [eer] = H is to be prepared, the following route may be used: [err]
0 046 144 Route A2 [err] 25 Route of preparation for intermediates used in
Method B [err]    0046 144 Route of preparation for intermediates used in
Method C [err] Route of preparation for intermediates used in Methods D, E
and F                         ; 25      The starting material used in these
methods are compounds which are per so compounds of: 1 formula 1. These
starting materials can, therefore, be prepared by routes described in the
routes for  .. preparation of starting materials in Methods A, B and C. The
starting material of the formula
.     { [err] where [err] and [err] are as defined in Method A  are novel
and constitute as such a further aspect of the invention. Also the starting
material used in Methods D, E and F: 



[err]    0 046 144 in which formulas R and [err] are as defined previously,
and [err] and [err] are hydroxy-protecting groups, are novel and constitute
an aspect of the invention. The invention is illustrated by the following
examples. Example 1 Preparation of
1-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyl]-2-t-butylamino ethanol
hydrochloride A solution of 118.2 g of 3',5'-bis-(4-
ivaloyloxybenzoyloxy)-2-N-benzyl-t-butylamino acetophenone hydrochloride in
1000 ml of [err] was hydrogenated at 345 kPa (50 psig) for 4 days in the
presence of 3 g of 20% Pd/C, and 1 ml of benzyl chloride. The catalyst was
filtered off, and the 10 crystalline residue, obtained after evaporation
was recrystallized from diethyl ether. The identity of the title compound
obtained was confirmed with NMR. Yield: 35.3 g (33%) [err] HPLC: 99.5% 15
[err] 1.4 18H (s); 1.5 9H(s); 3.2 2H (m); 5.6 1H (m); 7.7 11H (m). [err]
[err] The 3',5'-bis-[4-pivaloyloxybenzyloxy)-2-N-benzyl-t-butylamino
acetophenone hydrochloride which was used as starting material was prepared
as follows. 40 a) 3,5-Bis-(4-pivaloyloxybenzoyloxy)-acetophenone To a
solution of 27.4 g of 3,5-bis-(4-hydroxybenzoyloxy)acetophenone in 400 ml
of pyridine was added 25 ml of pivaloyl chloride. The mixture was stirred
for 18 hrs at ambient temperature. The residue after evaporation was
dissolved in diethyl ether and washed with hydrochloric acid (pH 3). The 45
ether phase was dried over [err] and evaporated to yield an oil which
crystallized from ethanol/ligroin 



(1 :5). The identity of the product was confirmed with NMR. Yield: 32 g
(82%) NMR [err] ppm: 50     1.4 18H (s); 2.6 3H (s); 7.8 11 H (m) [err]
[err]    0 046 144 1 b)
3,5'-Bis-(4-pivaloyloxybenzoyloxy)-2-bromo-acetophenone To a solution of
91.4 g of the acetophenone obtained in step a) in 800 ml of dioxane was
added 8.7 ml of bromine in 200 ml of dioxane. The mixture was stirred at
ambient temperature for 2 hrs.The residue obtained after evaporation was
dissolved in diethyl ether, treated with activated carbon 5  filtered, and
evaporated. The residue was recrystallized from [err] The identity of the
product was confirmed with NMR. NMR: [err] ppm: 1.4 18H (s); 4.4 2H (a);
7.7 1 1H (m) [err] [err] 25 1c)
3',5'-Bis-(4-pivaloyloxybenzoyloxy)-2-N-benzyl-t-butylamino acetophenone
hydrochloride To a solution of 73.6 g of the bromoketone obtained in step
b) in 900 ml of acetone was added 40.8 g of N-benzyl-t-butylamine in 1 00
ml of acetone. The mixture was refluxed under stirring for 30 24 hrs. The
residue obtained after evaporation was dissolved in diethyl ether. The
precipitated N- benzyl-t-butylamino hydrobromide was filtered off (25.1 g).
To the filtrate was added 125 ml of 2N HCI in 1 00 ml of water. The
crystalline precipitate formed was filtered off and washed with water and
diethyl ether. The identity of the product was confirmed with NMR. 



35   Yield: 5 1.1 g (59%) NMR [err] ppm: 1.4 18H (a); 1.7 9H (s); 4.8 4H
(m); 7.7 16H (m)  [err] [err] 40 Preparation of 1
-[3,5-bis-(4-isobutyryloxybenzoyloxy)phenyl]-2-t-butylamino ethanol
hydrochloride A  solution  of. 1 00  g  of
3',5'-bis-(4-isobutyryloxybenzoyloxy)-2-N-benzyl-t-butylamino acetophenone
hydrochloride in 600 ml of ethanol was hydrogenated in the presence of 3 g
of 1 0% Pd/C in a Parr pressure apparatus for 24 hrs at ambient temperature
and 345 kPa (50 psig). The 60 catalyst was filtered off and the filtrate
evaporated to  yield a yellow oil which crystallized from iso-
propylalcohoVdiethylether. This product was dissolved in 700 ml of ethanol,
1 ml of benzyl chloride plus 2 g of 20% Pd/C was added, and the mixture was
hydrogenated at 345 kPa (50 psig) and ambient temperature for another 24
hrs. The mixture was worked up in the same manner as described above.The
product was 65 recrystallized from isopropylalcohol.    0046 144 The
identity of the title product obtained was confirmed -with NMR. Yield: 26.4
g HPLC:98% . NMR [err] ppm: 5  0.85 9H (s): 1.0 12H (d); 1.6 CD3COCD3; 2.45
2H (m); 2.8 2H (m): 5.15 1H (d); 5.9 1H (broad); 7.35 1 1 H (m). [err]
[err] 20  The 3',5'-bis-(4-isobutyryloxybenzoyloxy)-2-N-bentyl-t-butylamino
acetophenone hydrochloonde which was used as starting material was prepared
as follows. 2a) 3,5-Bis-(4-isobutyryloxybenzoyloxy)-acetophenone 



To a solution of 44.8 g 3,5-bis-(4-hydroxybenzoyloxy)acetophenone in 500 ml
of pyridine was 25  added 28 ml of isobutyric acid chloride. The mixture
was stirred at ambient temperature for 18 hrs. The residue after
evaporation was taken up in diethyl ether/H20. The diethyl ether phase was
washed with 2N HOI and then water. The combined ether phase were dried over
[err] treated with activated charcoal, filtered, and evaporated. The
residual oil was crystallized from ethanol. The identity of the product was
confirmed with NMR. 30           Yield: 44.0 g (75%) NMR [err] ppm: 1.15
12H (d); 2.6 3H (s); 2.8 2H (m); 7.7 1 1H (m). (CDC13, TMS) [err] 2b)
3',5'-Bis-(4-isobutyryloxybenzoyloxy)-2-bromo-acetophenone 45  To a
solution of 44 g of the acetophenone obtained in step a). dissolved in 400
ml of dioxane was added dropwise under stirring a solution of 4.6 ml
bromine in 100 ml of dioxane. The mixture was stirred at ambient
temperature for 2 hrs. After evaporation, the residue was dissolved in
diethyl ether and treated with activated charcoal. The filtrate was
evaporated and the residue recrystallized from ethanol. 50       The
identity of the product was confirmed with NMR. Yield: 43.9 g (86%) NMR
[err] ppm: 1.15 12H (d); 2.8 2H (m); 4.4 2H (s); 7.75 11H (m). [err]
0046 144 2c)
3',5'-Bis-(4-isobutyryloxybenzoyloxy)-2-N-benzyl-t-butylamino-acetophenone
hydrochloride To a solution of 56 g of the bromoketone obtained in step b)
in 500 ml [err] was added 32.7g benzyl-t-butylamine. The mixture was
stirred under reflux for 48 hrs. The residue after evaporation was
dissolved in diethyl ether.                                          - 6
The precipitated benzyl-t-butylamine hydrobromide (21 g) was filtered off.
The filtrate was chilled 



[err] and 100 ml of 2N HCI was added under stirring. The precipitated
crystals were filtered off and washed with water and diethyl ether. The
identity of the product was confirmed with NMR. Yield: 40.7 g (62%) 10
NMR ppm: 1.35 12H (d): 1.75 9H (s); 2.85 2H (m); 4.75 4H (m); 7.8 16H (m).
[err] [err] Example 3 30 Preparation of
1-(3.5-bis-[4-benzoyloxybenzoyloxy]phenyl)-2-t-butylamino ethanol
hydrochloride A solution of 1.3 g of
3',5'-bis-(4-benzoyloxybenzoyloxy)-2-N-benzyl-t-butylamino acetophenone
hydrochloride in 75 ml of ethanol was hydrogenated at 345 kPa (50 psig) for
18 hrs at ambient temperature in the presence of 0.3 g 10% Pd/C. The
catalyst was filtered off and the filtrate evaporated. The residue
crystallized from ethanol/diethyl ether and was then recrystallized from
ethanol. 35   The identity of the title product obtained was confirmed with
NMR.             - Yield: 0.5 g Clalc = 5.0% [err] found =49% NMR 8 ppm:
0.85 9H (s); 1.95 [err]; 2.9 2H (m): 4.2 1H (m, broad); 7.4 21H (m). [err]
40 [err] 55 The 3,'5'-bis-(4-benzoyloxybenzoyloxy)-2-N-benzyl-t-butylamino
acetophenone hydrochloride which was used as starting material was prepared
as follows. 3a) 4-Benzyloxybenzoic acid 60 A mixture of 132.5 g
ethyl-4-hydroxybenzoate, 135 g [err] ana 10 mlbenzyl chloride in .900 ml of
ethanol was refluxed under stirring for 18 hrs. The mixture was warm
filtered, and the filtrate evaporated. The residue was dissolved in 700 ml
of water, 98 g of KOH was added, whereafter the mixture was refluxed with
stirring for 2 hrs, or until a clear solution was obtained. The pH of the
solution was adjusted to pH 1 with conc. HCI, and the crystalline material
formed 



66 was filtered off. 32    0 046 144 The identity of the product was
confirmed with NMR. Yield: 162.4g (89%) NMR [err] ppm: [err] 2.4; 5.1 2H
(s); 7.4 9H (m) [err] [err] 10 3b) 4-Benzyloxybenzoyl chloride A solution
of 164.7 g 4-benzoyloxybenzoic acid obtained in step a) and 8dml of thionyl
chloride in 750 ml of trichloroethylene was refluxed with stirring for 3
hrs. The crystalline residue obtained after evaporation was recrystallized
from petroleum ether b.p. 80-[err] The identity of the product was
confirmed with NMR. 15     Yield: 165.8 g (93%) NMR 8 ppm: 5.2 2H (s); 7.6
9H (m) [err] [err] 3c) 3,5-Bis-(4-benzyloxybenzoyloxy)acetophenone 25
To a solution of 50 g of 3,5-dihydroxy acetophenone obtained in step b) in
500 ml of pyridine was added 198.9 g of 4-benzyloxybenzoyl chloride. The
mixture was stirred at ambient temperature for 18 hrs. After evaporation,
the residue was partitioned between methylene chloride and water. The
CH2CI2-phase was evaporated, and the residue recrystallized once from
methanol, and once from ethyl 30 acetate/methanol. The identity of the
product was confirmed with NMR. Yield: 151 g (80%) 



NMR [err] ppm: 2.6 3H (s); 5.2 4H (s); 7.7 21 H (m) [err] [err] 3d)
3,5-Bis-(4-hydroxybenzoyloxy)-acetophenone A slurry of 143.8 g of
3,5-bis-(4-benzyloxy-benzoyloxy)acetophenone obtained in step c) in 1000 ml
of acetone was heated to [err], and hydrogenated in the presence of 3 g 10%
Pd/C at atmospheric pressure for 6 hrs when the calculated amount hydrogen
(11.31) had been consumed. 50   The crystalline residue obtained after
evaporation was recrystallized from  isopropyl- alcohol/petroleum ether.
The identity of the product was confirmed with NMR. Yield: 90.5 g (92%)
NIMR [err] ppm: [err] 2.4: 2.5 3H (s); 7.5 11 H (m) [err] [err]    0 046
144 3e) 3,5-Bis-(4-benzoyloxybenzoyloxy)-acetophenone To a solution of
3,5-bis-(4-hydroxybenzoyloxy)-acetoPhenone obtained in step d) In 200 ml of
pyridine was added 10.5 ml of benzoyl chloride. The mixture was stirred at
[err] for- 18 hrs. The residue after evaporation was partitioned between
[err]. The [err]-phase was washed with 2N HCI and 5 water, and then dried
over [err] The crystals obtained after evaporation was refluxed in EtOH,
and then filtered. The identity of the product was confirmed with NMR.
Yield: 18.0 g NMR [err] ppm: 10     1.9 3H (s); 7.1 21H (m).[err] [err] 



3f) 3',5'-Bis(4-benzoyloxybenzoyloxy)-2-bromo-acetophenone 25     To a
solution of 9 g of the acetophenone obtained in step e) in 200 ml of warm
dioxane was added a solution of 0.9 ml bromine in 30 ml of dioxane. The
mixture was 'stirred at ambient temperature for 2 hrs. The crystalline
residue obtained after evaporation was boiled with ethanol. The identity of
the product was confirmed with AMR. Yield: 10.1 g (99%) 30 NMR [err] ppm:
3.65 2H (s); 7.05 21H (m). [err] [err] 3g)
3,5'-Bis-(4-benzoyloxybenzoyloxy)-2N-benzyl-t-butylamino acetophenone
hydrochloride To a solution of 5.1 g of the bromoketone obtained in step f)
in 100 ml of CH2CI2 was added a solution of 2.45 g of N-benzyl-t-butylamine
in 25 ml of [err]. The mixture was refluxed with stiming for 18 hrs. After
evaporation, the residue was taken up in diethyl ether. The ether was
decanted to which then 2N HCI was added with stirring. The crystalline
precipitate formed was filtered off and washed with water and diethyl
ether. Recrystallization was performed from ethano/diethyl ether. The
identity of the product was confirmed with NMR. Yield: 1.4g NMR [err] ppm:
1.0 9H (s); 2.9 4H (m, broad): 7.0 26H (m). [err]    0 046 144 Example 4 --
Preparation of 1-[3,5-bis(4-hydroxybenzoyloxy)phenyl]-2-t-butylamino
ethanol sulphate 4a) 1
-[3,5-bis-(4-benzyloxybenzoyloxy)phenyl]-2-t-butylamino thanol-sulphate
---. - .  - To a solution of 8.2 g of 3,5-bis-(4-benzyloxybenzoyloxy)phenyl
glyoxal In 80 ml of dioxane, and 5 160 ml of methanol was added 1.5 g of
t-butylamine. The mixture was stirred at ambient temperature for 18 hrs,
whereafter 0.04 moles of [err] was added. After stirring for 2 hrs the
mixture was evaporated. and the residue partitioned between ether and
water. The ether phase was dried over 



MgSO4 and evaporated. The residue was dissolved in ethanol, and sulphuric
acid added until pH was 5.5. 10    A crystalline precipitate was formed.
Yield: 3.0 g [err]: 98.5% 15 [err] 4b)
1-[3,5-bis-(4-hydroxybenzoyloxy)phenyl]-2-t-butylamino ethanol sulphate 30
A solution of 2.8 g of
1-[3,5-bis-(4-benzyloxybenzoyloxy)phenyl-2-t-butylamino ethanol sulphate
obtained in step a) above in 1 50 ml of methanol was hydrogenated in the
presence of 0.5 g of 10% Pd/C at ambient temperature and a pressure of 345
kPa (50 psig) for 18 hrs. The catalyst was filtered off and the residue
recrystallized from isopropylalcohoVdiethyl ether. The identity of the
title product obtained was confirmed with NMR: 35 Yield: 0.7 g NMR 8ppm:
0.95 9H (s); 2.7 2H (m); 2.9 [err] DOH 4.45; 4.85 1H (m); 6.95 1 1H (m).
[err] HPLC: 96.5% [err]: 96% [err] The
3,5-bis-(4-benzyloxybenzoyloxy)phenyl glyoxal which was used as starting
material was prepared as follows. 3,6-Bis-(4-benzyloxybenzoyloxy)phenyl
glyoxal To a solution of 11.5 g 3,5-bis-(4-benzyloxybenzoyloxy)acetophenone
in 200 ml of dioxane was added 2.7 g of SeO2 in 10 ml of water. The mixture
was refluxed with stirring for 18 hrs. After filtering and evaporation of
the filtrate, the residue was partitioned between diethyl ether and water.
The light 65 yellow oil obtained after evaporation of the ether phase was
crystallized from methanol. 35   



0 046 144 The identity of the product was confirmed with NMR. Yield: 8.2g
NMR (mono methyl acetal) [err] ppm:                                  - 1.8
1H (s); 2.75 3H (s); 4.40 4H (s); 4.8 1H (s); 6.8 21H (m). [err] [err] 15
_ Example 5 Preparation of
1-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyl]-2-t-butylaminoethanol
hydrochloride A solution of 3.2 g (0.005 moles) of
1-[3',5'-bis-(4-pivaloyloxybenzoyloxy)phenyl]-2-bromo- ethanol and 1.1 g
(0.015 moles) of t-butylamine in 100 ml of methylene chloride was boiled
under 20 reflux for 18 hrs. After evaporation to dryness, diethyl ether was
added to the residue. The precipitated t-butylamino hydrobromide (0.2 g)
was filtered off and the filtrate was then acidified with ethanolic
hydrochloric acid. HPLC analysis of this solution showed the presence of
the title compound as compared with an authentic sample. [err] The
1-[3',5'-bis-(4-pivaloyloxybenzoyloxy)phenyl]-2-bromoethanol which was used
as starting material was prepared as follows.
1-[3',5'-Bis-(4-pivaloyloxybenzoyloxy)phenyl]-2-bromoethano 40    To a
solution of 7.8 g (0.012 moles) of
3',5'-bis-(4-pivaloyloxybenzoyloxy)-2-bromoaceto- phenone in 200 ml of
dioxane and 40 ml of water was added portionally 0.45 g (0.012 moles) of
NaBH4 dissolved in 30 ml of water. After each addition pH was adjusted with
1 N HCL so that the pH of the reacting mixture never exceeded pH 7. The
mixture was stirred at ambient temperature for 1 h, whereafter the solution
was evaporated to dryness and the residue taken up in diethyl ether. The
ether 45 phase was washes with water, dried over MgSO4 and then evaporated
to dryness to yield a crystalline residue. The identity of the product was
confirmed with NMR. Yield  6.7 g (87%) NMR [err] ppm: 



1.43 18H (s); 3.70 2H (m); 5.05 1H (m); 7.82 11H (m). [err] Example 6
Preparation of 1-[3,5-bis(4-pivaloyloxybenzoyloxy)ph
sulphate A solution of 2.2 g of 3,5'-bis-(4-pivaloylo
acetophenone 65 hydrochloride in 75 ml of ethanol was hydrogenated at 380
kPa (55 psig) and [err] for 18 his in the [err]    0 046 144 presence of
0.4 g 10% Pd/C. After filtering off the catalyst the filtrate was
evaporated to dryness to give an oil as residue. This oil was partitioned
between ethyl ether and 10% sodium carbonate solution. The ether phase was
dried over [err] filtered and evaporated to dryness to give a crystalline
residue. The residue was dissolved in ethanol which was acidified with
ethanolic sulphuric acid to pH 5.5. After 5 evaporation, the residue was
recrystallized from isopropanol/ethyl ether. The identity of the product
was confirmed with NMR. Yield: 1.4g HPLC: 99.3% purity S02-: 97% 10 NMR
[err] ppm: 1.36 18H (s); 1.5- 4.0 9H (broad m); 5.65 1 H (m); 7.65 11 H
(m). CH3 O            0 [err] 25      The
3',5'-bis-(4-pivaloyloxybenzoyloxy)-2-cyclobutylamino acetophenone
hydrochloride which was used as starting material was prepared. as follows.
3',5'-Bis-(4-pivaloyloxybenzoyloxy)-2-cyclobutylamino acetophenone
hydrochloride A solution of 5.1 g (0.008 moles) of
3',5'-bis-(4-pivaloyloxybenzoyloxy)-2-bromo-acetophenone 30 and 2.7 9
(0.017 moles) of N-benzyl-cyclobutylamine in 100 ml of dry acetone was
boiled under reflux 



and stirring for 18 hrs. After filtering and evaporation to dryness, the
residue was dissolved in ethyl ether to which then 2 N HCI was added under
stirring. \   The ether phase was separated, washed with 2N HCI and
evaporated to dryness to yield 5 g of a red-brown oily residue. This oil
was dissolved in 100 ml of acetone and hydrogenated in the presence 35 of
0.5 g 10% Pd/C at an ambient temperature and pressure for 1 h. A
precipitate was formed during the hydrogenation which was dissolved by
addition of ethanol. The catalyst was then filtered off and the filtrate
evaporated. The residue crystallized from acetone, and this material was
further recrystallized from ethanol/diethyl ether. The identity of the
product was confirmed with NMR. Yield: 2.2 g 40 NMR [err] ppm: 1.40 18H
(s); 1.4-4.3 7H (broad m); 4.65 2H (s); 7.65 1 1H (m). [err] Example 7 55
Preparation   of  1 -[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyl]-2- 1
-methyl)-cyclobutylaminoethanol sulphate A solution of
3',5'-bis-(4-pivaloyloxybenzoyloxy)-2-N-benzyl- 1 -methyl)cyclobutylamino
aceto- phenone hydrochloride in 100 ml of ethanol was hydrogenated at [err]
and 345 kPa (50 psig)in the presence of 0.3 g 10% Pd/C for 18 hrs. The
catalyst was then filtered off and the filtrate evaporated to 60 dryness.
The crystalline residue was recrystallized from 25 ml of dry ethyl ether to
yield 0.3 g of a compound found to be of 79.2% purity by HPLC analysis. The
filtrate was thereafter evaporated to dryness, and the residue made
alkaline with sodium carbonate solution which was then extracted with ethyl
ether. The ether phase was evaporated and the residue taken up in ethanol
and acidified with ethanol to pH 5.5. This solution was then evaporated,
and the residue was dissolved in 20 ml of warm 65 isopropanol and left to
crystallize. The first crystalline fraction isolated, 0.3 g was found to be
of 91%    0 046 144 purity by HPLC, and the second fraction, 0.1 g, was
found to be of 94.4% purity by HPL and contained 



.96% of the calculated S042. The Identity of the product was confirmed with
NMR. NMR (DMSO) [err] ppm: 1.16 21H (s); 1.55 6H (m); 2.33 (DMSO); 2.72 2H
(m); 4.80 1H (m); 7.68 11 (m) [err] The
3',5'-bis-(4-pivaloyloxybenzoyloxy)-2-N-benzyl-(1 -methyl)-cyclobutylamino
acetophenone 20 hydrochloride which was used as starting material was
prepared as follows. 3',5'-bis-(4-pivaloyloxybenzoyloxyJ-2-N
-benzyl-(1-methyl)-cyclobutylamino acetophenone hydro- chloride A solution
of 8.9 g (0.014 moles) of
3',5'-bis-(4-pivaloyloxybenzoyloxy)-2-bromo-acetophenone and 5.3 g (0.03
moles) of N-benzyl- 1 -methyl-cyclobutylamine in 200 ml of acetone was
boiled under 25 reflux for 18 hrs. After evaporation in vacuo, ethyl ether
was added to the residue whereby N-benzyl-1- methylcyclobutylamine
hydrobromide precipitated (3.1 g). After filtering, the filtrate was
acidified with ethanolic hydrochloric acid whereby the title compound
precipitated. The precipitate was filtered off and washed with water. The
identity of the product was confirmed with NMR. - Yield: 3.0 (33%) 30 NMR
[err] ppm: .1.30 18H (s); 1.70 7H (m); 2.70 2H (m); 3.83 2H (t); 4.50 2H
(m); 7.75 16H (m). [err] 45 Example 8 Preparation  of
1-[3,5-bis-(4-carboxymethylbanzoyloxy)phenyl]-2-tert.butylamino  ethanol
hydro- chloride A solution of 1.5 g of
3',5'-bis-(4-carboxymethylbenzyloxyphenyl)-2-N-benzyl-t-butylamino- so
acetophenone in 50 ml of ethanol was hydrogenated in the presence of 0.2 g
10% Pd/C at 345 kPa 150 psi) and 50C for 24 h. After filtering off the
catalyst the filtrate was evaporated to dryness and the crystalline residue
recrystallised from isopropanol. the identity of the product was confirmed
with NMR. Yield: 0.3 g. HPLC: 97.5%. [err] calculated: 6.05%. [err] found:
5.7%. NMR [err] ppm: 55     0.9 9H (s); 2.8 2H (m); 3.45 6H (a); 4.25
(CD30H); 4.55 1 H (m); 6.8 3H (m); 7.7 8H (m). [err] 



The compound used as starting material was prepared as follows. 8a)
Preparation of 3,5-bis-(4-carboxymethylbenzoyloxyphenyl)-acetophenone A
solution of 5.7 g 3,5-dihydroxyacetophenone and 15.0 g
p-carboxymethylbenzoylchloride in 60 200 ml of pyridine was stirred at 60C
for 24 hours. After evaporation the residue was dissolved in diethyl ether
and washed with water. The ether phase was dried over magnesium sulphate,
filtered and evaporated. The crystalline residue was recrystallized from
ethanol. Yield: 9.5g. NMR [err] ppm 65    2.65 3H (s): 4.05 6H (a); 7.75 3H
(m); 8.30 8H (m). (CDCI3 + TMS).    0 046 144 8b) Preparation of
3',5'-bis-(4-carboxymethylbenzoyloxyphenyl)-2-bromoacetophenone To a
solution of 9.4 g of the acetophenone obtained in step a) in 100 ml of
chloroform and 100 ml of dioxan is added dropwise with stirring 1.1 ml of
bromide. The mixture is stirred for 2 hours at - ambient temperature
whereafter it is evaporated to dryness. The residue is dissolved in ethanol
from 5  which the title compound crystallizes. Yield: 7.7 g. NMR [err] ppm:
4.10 6H (s); 4.60 2H (s); 7.95 31  (m); 8.35 8H (m). [err] to 8c)
Preparation  of
3',5'-bis-(4-carboxymethylbenzoyloxyphenyl)-2-N-benzyl-t-butylaminoaceto-
phenone A solution of 6.0 g of the bromoketone obtained in stab b) and 3.52
g of N-benzyl t-butylamine in 100 ml of acetone was boiled under reflux and
stirring for 18 hours. After evaporation of the acetone the residue is
extracted with diethyl ether. To the combined ether extracts is then added
2-N HCI and a 15 light yellow oil separates. This oil is isolated and
dissolved in ethanol and the title compound crystal- lizes upon addition
'of diethyl ether. Yield: 1.5 g 



NMR [err] ppm: 1.65 9H (s); 4.00 6H (s); 4.60 2H  (m); 4.95 2H (m); 7.50 8H
(m); 8.10 8H (m). 20      [err] The following examples illustrate how the
compounds of the invention can be incorporated in pharmaceutical
compositions: 25                                        Example 9 Aerosol
for inhalation 1 -[3,5-(4-pivaloyloxybenzoyloxy)phenyl]- 30
2-t-butylamino ethanol hydrochloride                                 0.75 g
Miglyol[err]                                                     0.20 g
Frigen[err] 11/1 2/113/114                                  ad 100.0 g
Example 10 Tablets Each tablet contains: 40
1-[3,5-(4-pivaloyloxybenzoyloxy)phenyl]- 2-t-butylamino ethanol
hydrochloride                         6.0 mg Maize starch
25.0 mg 45 Lactose                                                    206.0
mg Gelatin                                                      1.5 mg Talc
10.0 mg 50 Magnesium stearate                                           1.5
mg 250 mg 55                                        Example 11
Suppositories Each suppository contains: 60
1-[3,5-(4-pivaloyloxybenzoyloxy)phenyl]- 2-t-butyl-amino ethanol
hydrochloride                         6.0 mg 



Ascorbyl palmitate                                         1.0 mg 65
Suppository base (Imhausen H)                         ad 2.000.0 mg 39    0
046 144 Example 12 Syrup 1-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyl] 5
2-butylamino ethanol hydrochloride                             0.060 g
Liquid glucose                                               30.0   g
Sucrose                                                      50.0   g 0.1
g Ascorbic acid Sodium pyrosulfite
0.01  9 Disodium edetate                                              0.01
g Orange essence                                                0.025g
Certified colour                                              0.015g ad 1
00.0  ml Purified water Example 13 Inhalation solution 1-[3
,5-bis-(4-pivaloyloxybenzoyloxy)phenyll- 2-butylamino ethanol hydrochloride
0.75 g Sodium pyrosulfite                                            0.10g
Disodium edetate                                               0.10g 36
Sodium chloride                                                 0.85 g
Purified water                                          ad 100.0  ml 



Example 14 Solution for rectal administration (Recal vials) 1-[3
,5-bis-(4-pivaloyloxybenzoyloxy)phenyl]- 2-butylamino ethanol hydrochloride
6.0 mg 45 Sodium pyrosulfite
1.5 mg Disodium edetate                                               0.3
mg Sterile water                                               ad 3.0 ml
Example 15 Sublingual tablets 55
1-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyll-                   3.0 mg
2-butylamino ethanol hydrochloride Lactose
83.00mg 60          Agar Talc
5.0 mg 1d0.0 mg 65 40    0 046 144 Example 16 -Drops 1
-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyll- 5          2-butylamino ethanol
hydrochloride                              0.60 g Ascorbic acid
1.00 g Sodium pyrosulfite                                             0.10
g 10 



Disodium edetate                                               0.10 g
Liquid glucose                                                50.00 g 15
Absolute alcohol                                              10.00 g
Purified water                                           ad 100.0 ml 20
.          Example 17 Tablets Each tablet contains: 25
1-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyll- 2-butylamino ethanol
hydrochloride                            6.0 mg 1
-(3',5'-dihydroxyphenyl)-2-t-butylaminoethanol sulphate (terbutaline)
2.0 mg 30 Maize starch                                                 25.0
mg Lactose                                                     204.0 mg 35
Gelatin                                                        1.5 mg Talc
10.0 mg Magnesium stearate                                             1.5
mg 40 250.0 mg Example 18 45 Tablets Each tablet contains:
1-13,5-bis-(4-pivaloyloxybenzyloxy)phenyl]- 50         2-t-butylamino
ethanol hydrochloride a-(tert.)-butylaminomethyl-4-hydroxy-m-xylene-
[err]-diolsulphate (salbutamol)                                   2.0 mg 55
Maiza starch                                                  25.0 mg
Lactose                                                     204.0 mg
Gelatin                                                        1.5 mg 



60 Talc                     10.0 mg Magnesium stearate             5mg 65
.    250.0 mg 41    0 046 144 Example 19 Tablets Each tablet contains: 5 1
-[3,5-bis-(4-pivaloyloxybenzoyloxy)phenyl]-               - 6 2-butylamino
ethanol hydrochloride                          6.0 mg
1-{(3,5'-diisobutyryloxy-phenyl)-2-butylamino)- ethanol, hydrochloride. mg
(ibuterol) Maize starch                                                25.0
mg 15          Lactose
204.0 mg Gelatin                                                      1.5
mg Talc                                                         10.0 mg 20
Magnesium stearate                                           1.5mg 250.0 mg
Example 10 26 Tablets Each tablet contains: 1
-[3,5-bis-pivaloyloybenzoyloxy)phenyl]- 



30      2-butylamino ethanol hydrochloride                              6.0
mg 1-(3',5'-dihydroxyphenyl)-2-(i-propylamino)- ethanol sulphate
(orciprenaline)                              . mg 35          Maize starch
25.0 mg Lactose                                                    202.0 mg
Gelatin                                                      1.5 mg 40 Talc
10.0 mg Magnesium stearate                                           1.5 mg
45
250 mg Example 21 Syrup 1-[3,5-bis-(4-pivaloyloxybenzoyloxy)phnyll-
2-butylamino ethanol hydrochloride                           0.060 g 1 -(3'
,5'-dihydroxyphenyl)-2-(t-butylamino)- ethanol sulphate (terbutaline)
0.020 g Liquid glucose                                             30.0   g
55          Sucrose
50.0  g Ascorbic acid                                                0.1
9 Sodium pyrosulfite                                          0.01 g
Disodium edetate                                           0.01  g Orange
essence                                             0.025 g Certified
colour                                           0.015g Purified water
ad 100.0 ml 42    0 046 144 



Pharmacological tests A. Duration of serum levels of terbutaline after
administration of compounds of the invention to unanaesthetized dogs 5 Test
Method 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 or suspended in 8 ml of distilled water, and delivered
into the to 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 amount of terbutaline in plasma determined by a
massfragmentographic analysis method. The serum 15 level of terbutaline
indicates the degree of bronchospasmolytic effect of the test compounds but
does not account for the intrinsic bronchospasmolytic effect exhibited by
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 of terbutaline of at least 2 ng/ml serum for
6 to 8 hours. The doses 20 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. Test Results 25      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, the
boxed interval represents the clinically useful duration of the test
compounds. 30 35 40 



45 50 55 60 65 43    0 046 144 [err]    0 046 144 It is seen in Table 1
that the test substance of the invention gives a serum level of 2 ng/ml or
more for about 16 hours. The reference substance terbutaline gives a
corresponding serum level for about 8 hours, which -is the duration
normally obtained at clinical use of terbutaline. The serum level of
terbutaline indicates the degree of bronchospasmolytic effect of the test
compounds but does not 5  account for the intrinsic bronchospasmolytic
effect of the test compounds. B. Duration of bronchospasmolytic activity
after local administration via aerosol Test Method to      Guinea-pigs,
strain Dunkin-Hartley, of either sex, weighing 500-900 g were anaesthetized
by i.p. injection and i.v. infusion of pentobarbital. The animals were
artificially ventilated with a Braun constant volume respiration pump
giving 70 strokes/min and a stroke volume of 0.75 ml/100 g body weight.
Intratracheal pressure (insufflation pressure) was measured by use of a
T-junction on the tracheal cannula connected to a Statham pressure
transducer P23BC. An increase in intratracheal 15 pressure. indicating
bronchoconstriction, was elicited by i.v. injection (v. jugularis) of
histamine. The constricting agent was injected every 10 minutes by a
timer-controlled perfusor in a dose giving 



about 80% of the maximum contractile response [err]. The bronchospasmolytic
drugs to be tested were solved in aq. dest. containing 3% glycerol and
nebulized by use of a Bird Inline Nebulizer (air pressure 0.2 MPa; a
droplet spectrum around 1 micron). The generated aerosol was .  20 lead
through the respirator and tracheal cannula. Inhalation of drug was going
on during periods of 30 min. The resulting bronchodilator effect was
calculated from the percentage reduction of the histamine evoked rise of
the insufflation pressure. The concentration of the test substance in the
solved composition that when nebulized produced 50% inhibition of the
increased tracheal pressure (ED50) was measured. The duration of the
broncho- 25 spasmolytic effect was measured at the ED50 dose level by the
time after inhalation it took for the test animal to recover 80% of the
initial bronchocotnractile value. Twentysix guinea-pigs were used in the
test. Test results 30      The test results are given in Table 2 below. 36
40 45 50    0 046 144 [err]    0 046 144 it is seen in Table 2 that the
duration of bronchospasmolytic effect of Compound I of the invention at
local administration via aerosol at ED50 dose level is about three times
longer than the duration of the reference substance terbutaline. It is also
seen that the ED50 for Compound I of the invention was 



higher than ED50 for terbutaline, or [err] mol/I vs. 2.6-10-4 mol/l. 5
It was also noted at the test that Compound I gave an onset of effect
comparable to that produced by terbutaline. No significant effect was noted
on the cardiovascular system from the inhaled drugs in the concentrations
used. 10 C. Bronchodilating effect of the compounds of the invention per se
CI. In vitro test on isolated guinea-pig trachea Test Method The trachea
from guinea-pigs was dissected out, cut spirally and transferred to a 10 ml
organ 15 bath containing Krebs solution of [err] and aerated with carbogen.
The tracheal strip was contracted by pilocarpine ([err] mol/l) producing a
tension of about 1.5 g. Isometric recording was made by use of a transducer
FT03 and a Grass polygraph 70. Before the administration of the test
compound the esterase inhibitor eserin was added to the bath in a
concentration of [err] mol/l. The concentration of the test substances
which produces 50% relaxation (EC50) of the pilocarpine contracted trachea
was 20 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 rsponse of terbutaline was recorded.
Test results 25   The test results are given in Table 3 below. 30 35 40 45
50 55    0 046 144 



[err]    046 144 It is seen in Table 3 that both the test substances I and
11 produce a bronchodilating effect at about [err]  mol/l, that is in a
concentration range about 9 times higher than that concentration of the
reference compound terbutaline which in this test produces normal dilation
of the trachea. This intrinsic effect of the test substances I and 11 was
not blocked by presence of the [err]-receptor blocking 5  agent propranolol
in a concentration of [err] mol/l. The bronchodilating effect of
terbutaline is, on the other hand, blocked by propranolol. The intrinsic
bronchodilating effect of the test compounds is an advantagous property
which makes them particularly suitable for oral or local administration
e.g. in aerosol form. This property makes the compounds suitable also for
other administration forms such as by injection. 10      No potentiating or
inhibiting activity of the test substances I and 11 on the bronchodilating
effect of terbutaline was observed. C2. Bronchospasmolytic effect of the
test compoundsfter oral administration in guinea-pigs 15
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 histamine exposure, the maximum plasma level of
terbutaline produced from the hydrolysis of the given 20 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 assay. 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. 25      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
guinea-pigs without any signs of respiratory influence from the histamine
during these first 3 minutes were denoted as protected. 30
Test results The test results are given in Table 4 below. .35 40 45 50 55
60    0046 144 [err]    0 046 144 it is seen in Table 4 that the test
compound I and 11 on molar basis were about equally effective as
terbutaline, in protecting the test animals against histamine-induced
bronchospasm. This is due to the intrinsic bronchospasmolytic effect of the
test compounds. 5 D. Effect of the test compounds on isolated heart
preparations D1. In vitro test on isolated guinea-pigs articles Test method
Male guinea-pigs strain Dunkin Hartley (400-500 g) were used. After
bleeding and removal of 10 the heart the auricles were dissected free from
the ventricular part and submerged into carbogen aerated Krebs solution of
370. The frequency and force of the spontaneously beating preparation was 



recorded by a Grass transducer FT03. In the polygraph (Grass 70) the
signals from the isometric transducer passed a trigger function from the
drive amplifier to the tachograph to record the rate. The esterase
inhibitor eserine was added to a concentration of [err] mol/l in the organ
bath 15  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 20     The test results are given in Table 5
below. 25 30    0 046 144 [err]    0046 144 It is seen in Table 5 that none
of the test compounds I and 11 showed any chronotropic or inotropic effect.
The possible potentiating or inhibting response of the test compounds I and
11 on the chrono- tropic and inotropic effect of terbutaline was also
investigated by adding the test compounds I and II to 5 the organ bath in
the same concentration as terbutaline. No potentiating or inhibiting effect
on the chrohotropic or inotropic effect of terbutaline was observed for any
of the test compounds I and 11. D2. In vivo test an 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 or suspended 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 15 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 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, provided 20 terbutaline is solely responsible for the
bronchospasmolytic effect. This method does, however, not measure the
intrinsic activity 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
of terbutaline of at least 2 ng/ml serum for 6 to 8 hours. The doses 25 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. 30 Test result The relative effect of the test compounds on the
heart rate of the test animals was 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
serum. Only values before and up to the 35 maximal increase in heart rate
were used. This method will produce a graph consisting of a substan- tially
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. I. The results are given in
Table 6. 40 45 



so 53    0 046 144 [err] 0 046 144 [err]0 0    0 046 144 It is seen in
Table 6 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 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 to terbutaline (2
ng/ml serum, or higher) during a time period which is at least twice as
long as the time period during which the reference substance terbutaline
gives a corresponding serum level (16 hours versus 8 hours). Test B shows
that Compound I of the invention at local administration via aerosol at
ED50 doses gives a duration of effect which is three times longer than the
duration of terbutaline. 15     In test C1 (bronchodilating effect in vitro
in isolated guinea-pig trachea) it is demonstrated that the test compounds
I and IIexert a certain intrinsic bronchodilating effect. This
bronchodilating effect is, in contrast to what is the case with
terbutaline, not inhibited by the [err]-receptor blocking agent 



propranolol. The intrinsic bronchodilating effect of the compounds of the
invention is an added advan- tageous property which makes the compounds of
particular interest for local administration to the 20 lungs e.g. in
aerosol form, or for oral administration. The intrinsic effect makes the
compounds suitable also for other administration forms such as by
injection. Test C2 demonstrates the bronchospasmolytic effect of the test
compounds I and II in in vivo test in guinea-pigs. The bronchospasmolytic
activity of the test compounds at oral administration is on molar basis
about equal with the activity of the reference compound terbutaline. This
indicates that the 26 intrinsic activity of the test compounds is of
practical value. In test D1 it is demonstrated in in vitro test that the
test compounds of the invention per se have 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
-which are esters -that is measured, and not the effect of the hydrolysis
product terbutaline. 30     Test D2 demonstrates by an in vivo test in dogs
that the test compound I of the invention has a 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 bronchospasmolytic agents having an exceedingly long duration
of action, and a rapid onset of effect at local administration via aerosol.
They 35 exhibit in addition reduced heart effects compared to the prior art
compound terbutaline. They exhibit also an intrinsic bronchospasmolytic
effect. The long duration of activity, measured as the time period during
which the serum level of the hydrolysis product terbulatine 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 40 their medication. In particular, a duration of therapeutic
activity of about 16 hours will make it possible to protect the patients
effectively and with less side-effects 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 45 1. A compound of the formula R 0 



OH [err] 55  and therapeutically acceptable salts thereof, in which formula
R, [err] and [err] are as follows: R is selected from the group consisting
of [err] 60 [err]    0 046 144 it is seen in Table 6 that the test compound
I produces a relativey 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 10 terbutaline (2 ng/ml serum, or higher) during a time
period which is at least twice as long as the time period during which the
reference substance terbutaline gives a corresponding serum level (16 hours
versus 8 hours). Test B shows that Compound I of the invention at local
administration via aerosol at ED50 doses gives a duration of effect which
is three times longer than the duration of terbutaline. 15     In test C1
(bronchodilating effect in vitro in isolated guinea-pig trachea) it is
demonstrated that the test compounds I and 11 exert a certain intrinsic
bronchodilating effect. This bronchodilating effect is, in contrast to what
is the case with terbutaline, not inhibited by the [err]-receptor blocking
agent propranolol. The intrinsic bronchodilating effect of the compounds of
the invention is an added advan- tageous property which makes the compounds
of particular interest for local administration to the .   20 lungs e.g. in
aerosol form, or for oral administration. The intrinsic effect makes the
compounds suitable 



also for other administration forms such as by. injection. Test C2
demonstrates the bronchospasmolytic effect of the test compounds I and 11
in in vivo test in guinea-pigs. The bronchospasmolytic activity of the test
compounds at oral administration is on molar basis about equal with the
activity of the reference compound terbutaline. This indicates that the 26
intrinsic activity of the test compounds is of practical value. In test D1
it is demonstrated in in vitro test that the test compounds of the
invention per se have 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 - which are esters -
that is measured, and not the effect of the hydrolysis product terbutaline.
30     Test D2 demonstrates by an in vivo test in dogs that the test
compound I of the invention has a 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
bronchospasmolytic agents having an exceedingly long duration of action,
and a rapid onset of effect at local administration via aerosol. They 35
exhibit in addition reduced heart effects compared to the prior art
compound terbutaline. They exhibit also an intrinsic bronchospasmolytic
effect. The long duration of activity, measured as the time period during
which the serum level of the hydrolysis product terbulatine 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 4o their medication. In particular, a duration of therapeutic
activity of about 16 hours will make it possible to protect the patients
effectively and with less side-effects 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 1 R 0 OH [err]
55 and therapeutically acceptable salts thereof, in which formula [err] and
[err] are as follows: 



R is selected from the group consisting of [err] [err]    0 046 144 [err] i
selected from the group consisting of H and R2: R2 is selected from the
group consisting of    - [err] 20 in which formulas [err] is selected from
the .group consisting of [err] wherein [err] is a straight or branched
alkyl group containing 1-4 carbon atoms; 30 and 0 ( c)             [err] 35
and wherein R4 is selected from the group consisting of (a)
H (b) an alkyl group containing 1-3 carbon atoms; 2. A compound according
to claim 1, and therapeutically acceptable salts thereof, in the form of a
substantially pure optical isomer. 3. A compound according to claim 1, and
therapeutically acceptable salts thereof, wherein [err] and R2 both are 50
[err] wherein [err] is as defined in claim 1. 4. A compound according to
claim 1, and therapeutically acceptable salts thereof, wherein [err] is H
and R2 is 0 



60 -wherein [err] is as defined in claim 1. 5. A compound according to any
of claims 1-4 wherein R is [err]    0046 144 6. A compound according to
claim 1, and therapeutically acceptable salts thereof, of the formula [err]
7.A compound according to claim 1, and therapeutically acceptable salts
thereof, of the formula [err] 8. A compound according to claim 1, and
therapeutically acceptable salts thereof, of the formula 40
[err] 9. A compound according to claim 1, and therapeutically acceptable
salts thereof, of the formula [err] 10. A compound according to claim 1 and
therapeutically acceptable salts  thereof,of the formula [err]    0 046 144
1 1. A compound according to claim 1 and therapeutically acceptable salts
thereof,of the formula 12. A process for the preparation of the compounds
of the formula [err] and therapeutically acceptable salts thereof, in which
formula R, [err] and [err] are as follows: R is selected from the group
consisting of [err] [err] [err] is selected from the group consisting of H
and [err] [err] is selected from the group consisting of [err] 



in which formulas [err] is selected from the group consisting of 55 (a)
[err] (b) 60    wherein [err] is a straight or branched alkyl group
containing 1 -4 carbon atoms; and    0046 144 and wherein [err] is selected
from the group consisting of (a)                                    H 5 (b)
an alkyl group containing 1-3 carbon atoms; by known methods: 10 A)
Reducing a compound of the formula R 0 [err] wherein [err] and [err] are as
defined above and when [err] is H the resulting hydroxy substituents may be
20 protected by a hydroxy-protecting group, and wherein [err] is hydrogen
or a N-protecting group where- after, if necessary, remaining protecting
groups are replaced by hydrogen: B) Reacting a compound of the formula
[err] with a compound of the formula R HN
VII 40 to the formation of a compound of the formula 



[err] whereafter, if necessary, protecting groups are replaced by hydrogen,
in which formulas [err] and [err] 50 are as defined in method A above and
wherein X is halogen or functionally equivalent group capable of reacting
with the amine; C) Reacting a compound of the formula [err] with a
compound of the formula [err]    0046 144 to the formation of a compound of
the formula 10                                             [err]
whereafter, if necessary, protecting groups are replaced by hydrogen, in
which formulas [err] and [err] are as defined in method A above; D) For the
preparation of compounds of the formula 15 [err] 25 wherein [err] is as
defined above and [err] is selected from the group consisting of H and the
radical [err] reacting a compound of the formula [err] with a reactive
derivative of the compound of the formula 45 in which formulas R and [err]
are as defined above, and [err] is a hydroxy-protecting group or the
radical whereafter  possible protecting groups are replaced by hydrogen: E)
For the preparation of compounds of the formula [err] 



0 046 144 wherein R is as defined in method A above, [err] is an alkyl
group containing 1-3 carbon atoms, and [err] is selected from the group
consisting of H and the radical [err] reacting a compound of the formula 1o
[err] with a compound of the formula [err] wherein R and [err] are as
defined above, [err] is selected from the group consisting of a hydroxy- 25
protecting group and the radical [err] Z is hydroxy or halogen such as Cl
or Br; and wherein any carboxyl radical -COOH present in compound XV is in
reactive form; F) Reacting a compound of the formula 35 [err] with a
compound of the formula [err] wherein the carboxyl group is activated, in
which formulas R and R2 have the meaning given previously and wherein R13
is H, R2 or a hydroxy-protecting group, provided that at least one radical
[err] is H, and wherein the compound R2-OH is a reactive carboxyl entity;
whereafter, if desired, the compound of so  the formula I thus obtained is
dissolved 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 claims 2-11 is prepared.
- 



14. A cbmpound of the formula 55 [err] wherein R,[err] and [err] are as
defined in claim 12. 65  15. A compound according to claim 14 wherein [err]
is benzyl.    0 046 144 16. A compound of the formula [err] wherein R is as
defined in claim 12 and [err] is a hydroxy-protecting group. 17. A compound
according to claim 16 wherein R9 is benzyl. 18. A compound of the formula
[err] 25   or of the formula [err] 30 wherein R and [err] are as defined in
claim 12, and wherein R13 is a hydroxy-protecting group. 35     19. A
compound according to claim 18 wherein [err] and [err] are benzyl. 20. A
pharmaceutical preparation comprising as active ingredient an effective
amount of a compound according to any of clauses 1-11,-optionally in
association with a pharmaceutically acceptable carrier. 21. A
pharmaceutical preparation according to claim 20 in dosage unit form. 40
22. 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. 23. A pharmaceutical
preparation according to claim 22 wherein the said second component is
selected from the group consisting of terbutaline, ibuterol, orciprenaline,
salbutamol, epinephrine, 



45 isoprenaline, and ephedrine. - 24. A compound according to any of
clauses 1-1 1 for use in producing bronchodilation in animals including
man. 25. A compound according to any of claims l-11 for use in producing
relaxatioh .of the human uterus. 50. Claims for the Contracting State: AT
1. A process for the preparation of the compounds of the formula [err] and
therapeutically acceptable salts thereof, in which formula R. [err] and
[err] are as follows:    0 046 144 R is selected from the group consisting
of [err] [err] [err] is selected from the group consisting of H and R2; R2
is selected from the group consisting of [err] 30     in which formulas
[err] is selected from the group consisting of [err] 40 wherein [err] is a
straight or branched alkyl group containing 1 -4 carbon atoms; and [err]
and wherein R4 is selected from the group consisting of 50 (a)
H (b) an alkyl group containing 1-3 carbon atoms; 



[err] 65  wherein R, [err] and [err] are as defined above and when [err] is
H the resulting hydroxy substituents may be 63    0 046 144 protected by a
hydroxy-protecting group, and wherein [err] is hydrogen or a N-protecting
group where- after, if necessary, remaining protecting groups are replaced
by hydrogen; B) Reacting a compound of the formula 5 [err] with a compound
of the formula [err] to the formation of a compound of the formula 25
[err] whereafter, if necessary, protecting groups are replaced by hydrogen,
in which formulas R, [err] and [err] are as defined in method A above and
wherein X is halogen or functionally equivalent group capable of reacting
with the amine; 35 C) Reacting a compound of the formula 40
[err] 45  with a compound of the formula HN         . .
VII 50 to the formation of a compound of the formula [err] whereafter, if
necessary, protecting groups are replaced by hydrogen, in which formulas R,
[err] and [err] 65 are as defined in method A above; 



0 046 144 D) For the preparation of compounds of the formula [err] wherein
[err] is as defined above and Rs is selected from the group consisting of H
and the radical [err] reacting a compound of the formula 20
[err] with a reactive derivative of the compound of the formula in which
formulas R and [err] are as defined above, and [err] is a
hydroxy-protecting group or the radical 0 whereafter possible protecting
groups are replaced by hydrogen; E) For the preparation of compounds of the
formula [err] wherein R is as defined in method A above, [err] is an alkyl
group containing 1-3 carbon atoms, and [err] is selected from the group
consisting of H and the -radical 60                                 [err]
0 046 144 reacting a compound of the formula [err] 5  with a compound of
the formula [err] wherein R and [err] are as defined above, [err] is
selected from the group consisting of a hydroxy- protecting group and the
radical 



[err] Z is hydroxy or halogen such as Cl or Br; and wherein any carboxyl
radical -COOH present in compound XV is in reactive form; 25 F) Reacting a
compound of the formula [err] 35 with a compound of the formula [err]
wherein the carboxyl group is activated, in which formulas R and R2 have
the meaning given previously 40  and wherein [err] is H, R2 or a
hydroxy-protecting group, provided that at least one radical [err] is H.
and wherein the compound [err] is a reactive carboxyl entity; whereafter,
if desired, the compound of the formula I thus obtained is dissolved into
its optical antipodes and/or converted to a therapeutically acceptable
salt.
. 2. A process according to claim 1 for the preparation of a compound as
defined in claim 1, and 45  therapeutically acceptable salts thereof,
wherein [err] and [err] both are [err] wherein R3 is as defined in claim 1.
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 R2 is wherein R3 is as defined in claim 1.           . 60
4. A process according to claim 1 for the preparation of a compound as
defined in any of claims 1-3 wherein R is [err] 66    0 046 144 5. A
process according to claim  1 for the preparation of a compound, and
therapeutically acceptable salts thereof, of the formula 



[err] 6. A process according to claim 1 for the preparation of a compound,
and therapeutically 20 acceptable salts thereof, of the formula [err] 35
7. A process according to claim  1 for the preparation of a compound, and
therapeutically acceptable salts thereof, of the formula [err] 50      8. A
process according to claim  1 for the preparation of a compound, and
therapeutically acceptable salts thereof, of the formula [err]    0 046 144
9. A process according to claim  1 for the preparation of a compound, and
therapeutically acceptable salts thereof, of the formula [err] 10. A
process according to claim 1 for the preparation of a compound, and
therapeutically acceptable salts thereof, of the formula [err]    0 046 144
(C)                            R4-o-C .j         c- in welchen Formeln R3
ausgewihit ist aus der Gruppe bestehend aus (a)
H; 10 



(b)                                  R6_C-, 15 worin Rs eine gerade oder
verzweigte, 1 bis 4 Kohlenstoffatome enthaltende Alkylgruppe ist; und 0 20
(C)                                   C31-; und worin R4 ausgewihit ist aus
der Gruppe bestehend aus 25 (a)                                    - oH (b)
einer 1 bis 3 Kohlenstoffatome enthaltenden Alkylgruppe. 2. Verbindung nach
Anspruch 1 und deren therapeutisch akzeptablen Saize, in der Form eines im
30  wesentlich reinen optischen Isomeren. 3. Verbindung nach Anspruch 1 und
deren therapeutisch akzeptablen Saize, worin sowohl RI als auch R2 0 35
R3 0 -sind, worin R3 die in Anspruch 1 angegebene Bedleutung hat. 4.
Verbindung nach Anspruch 1 und deren therapeutisch akzeptablen Salze, wori
RI H ist und R2 40                                                o R30_ C-
45  ist, worin R3 die in Anspruch 1 angegebene Bedeutung hat. 5. Verbindung
nach einem der Ansproche 1 bis 4, worin R-C(CH3)9, 'st. 6. Verbindung nach
Anspruch 1, und deren therapeutisch akzeptablen Saize, der Formel 60  ,
H3C-C-C-.=O~oC0. -                             C CH3           : 60 CH 0
2.
3~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ as~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 65
''.' 



69 I  I IIC 1111111 111    S11111111111    0 046 144 7. Verbindung nach
Anspruch 1, und deren therapeutisch akzeptablen Salze, der Formel CH 0
0 5                 H-C-i -0               C-0           H CH3
I- o tH3 w~~~~~~- H 2H-Ct-I) . H-C - C-0              I- I  JIi (       ~
CH O               0 ,5    8. Verbindung nach Anspruch 1, und. deren
therapeutisch akzeptablen Salze, der Formel 0I HO            C-0\        o
OH 20 CH-CH2-NH-C(CH3)3 HO            0->C                            3U 25
40 910. Verbindung nach Anspruch 1, und deren therapeutisch akzeptablen
Sakze, der Formel 30~~~~~~~ :     CH3-~~C-C-0                C J 0 OH
C~~~~~a~~~CHC --NH-C' (CH O          ~~~~0 11. Verbindung nach Anspruch 1,
und deren therapeutisch akzeptablen Salze, der Formel 



CH  0              0     - 56 ~ ~ ~    ~    ~     ~ ~       > - 'HOH -NH-
. H   OH CH3-0-C-0         t     C-0' 60                 CHI fl=CH-CH2N
CHfn 3 I11. Verbindung nach Anipruch 1,* und deren therapeuftich
akzeptablen Salze, der Formel 46s                 CH          0      C-2
-55  -        .01-300 CH3      CO-OI\ C-  0 OH3
OH~~~O 60                                                  CH-CH2NH-C
C2 3t-1C C- G (O~~ 6570         | ||||||| ||||||11111 Hill |1| 11 1111
fT
0 046 144 12. VerFahren zur Herstellung der Verbindungen der Allgemeinen
Formel .~~ 0 R1O R2Od     U CH-CH2 -NH-R R20 to und deren therapeutisch
akzeptablen Salze, in welcher Formel R, R' und R2 die folgenden
Bedeutungen. haben: R ist ausgewihIt aus der Gruppe bestehend aus -C(CH3)3,
-CH           CH2    und        -C            NCH2 20~~~~~~~~~ 



>    20      \CH2/                  \          \    /   2~~~~C RI ist
ausgewahlt aud der Gruppe bestehend aud H und R2; R2 ist ausgewghlt aus der
Gruppe bestehend aus 25 (a)
C_ 30                                        R30 (b)
. 35 und (C)                              R4Ft -C in welchen Formeln R3
ausgewilhit ist aus der Gruppe bestehend aus (a)            E       -,
. .       H; 45 0 (b)                                      R5_ 5o worin R5
eine gerade oder verzweigte, 1 bis 4 Kohlenstoffatome enthaltende
Alkylgruppe ist, und; (C)~~~~~~~~~~~~C 55
. - und worin R4 ausgewahlt ist aus der Gruppe bestehend aus wo (a)
H (b) einer 1 bis 3 Kohlenstoffatome enthaltenden Alkyigruppe;
mittels.bekannter Verfahren: 6  71 C 11111111111111111    



.0046 144                                                 f A) Reduzierung
einer Verbindung der aligemneinen Formel R 0 5
1 C-CH2N-R R20      0     1 10 worin R, RI und R2 die oben angegebenen
Bedeutungen haben und worin, wenn AR H ist, die resultierenden
Hydroxy-Substituenten durch eine Hydroxy-Schutzgruppe geschujtzt sein
konnen, und worin R6 Wasserstoff oder eine N-Schutzgruppe ist, wonach
Gegebenenfalls verbleibende Schutz- gruppen durch Wasserstoff ersetzt
werden; 16 B) Umsetzung einer Verbindung der aligemeineh Formel R'0 20
CHWH -CH X.V 20 ~~~~~~~~~~~~2VI. R20 mit einer Verbindung der Formel. 25 /
HN 30                                            R6
ViI zur Bildung einer Verbindung der allgemeinen Formel 351 R .0~~~~ > OH
/ 36   s \                >-CH~~~~~~~C-CH2-N
Vill 0 40                            R20                     \R6
': wonech notwendigenfalls Schutzgruppen durch.Wasserstoff ersetzt werden,
in welchen Formeln R. RI R2 und R die vorstehend in Methode A angegebenen
Bedeutungen haben und worin X Halogen oder 



eine zum Reagieren mit dem Amin geeignete, funktionell aquivalente Gruppe
ist; 45  C) Umsetzung einer Verbin'dung der aligemeinen Formel R 0 *0 50
H-CH2                                       IX- R20 mit einer Verbindung
der Formel N              M .   HN 60
R~f 65 72                1 ~Iflj Bull~ll~llll 111I !ll    0 046 144 zur
Bildung einer Verbindung der Formel R 0 :S
Oi >  H       RH4                             V CH-N
VilI A20~~~~ 10 wonach notwendigenfalls Schutzgruppen durch Wasserstoff
ersetzt werden, in welchen Formeln R, RI, R2 und Re die vorstehend in
Methode A angegebenen Bedeutungen haben; . D) Zur Herstellung von
Verbindungen der aligemeinen Formel 15
R80 '\ ***     CH-CH2NH-R                           X 20
R5-C              C-o 0             0 worin Rs die obige Bedeutung hat und
RMlausgewahit ist aus der Gruppe bestehend aus H und dem 



25 Radikal R5-C-O            C 30 Umsetzung einer Verbindung der
aligemeinen Formel R90 35                                             O
CH-CH2-NH-R                                xi 11  xo
~~~~~~~HO   e    -0 VX 0 mit, einem reaktiven Derivat der Verbindung der
allgemeinen Formel 0 45 R5--oH,                         -XHl in welchen
Formelh R und R5 die obigen Bedeutungen haben und R9 eine
HydroxyTSchutzgruppe oder das Radikal :50'f \ HO-IC-- 0~. ist, wonach
allfallige Schutzgruppen durch Wasserstoff ersetzt werden; ss E) Zur
Herstellung von Verbindungen der allgemeinen Formel OH s0
CH-CH -NH-R                     XIII -5               3 -0  0
65~~~~~~~~~~~~~~  3|1ii 11111111 l1i    0 046 144
- worin R die vorstehend in Methode A angegebene Bedeutung hat, R10 eine 1
bis 3 Kohlenstoffatome 



enthaltende Alkylgruppe ist und R" ausgewihit !st aus der Gruppe bestehend
aus H und dem Radikal a,                       R1OX  Co~~~~ C- 0          0
4 Umsetzung einer Verbindung der aligemeinen Formel
A T0 R'-Z                                       XIV      A mit einer
Verbindung der aligemeinen Formel R120     OH zo  *H O-CH-CH-NHR
XV 20                       HO- LUhfJ9        0 0*         0 worin R und R'
die obigen Bedeutungen haben, R12 ausgewghit ist aus der Gruppe bestehend
sus einer 25 Hydroxy-Schutzgruppe und dem Radikal HO-C 3C ;_'_ .30
0          0 Z Hydroxy oder Halogen, wie C1 oder Br, bedeutet; und worin
jedes in Verbindung XV vorhandene Carboxylradikal -COOH in reaktiver Form
vorliegt; F) Umsetzung einer'Verbindung der Allgemeinen Formel 35
- R130 CH-CH2-NH-R                                  XVI R 130 mit einer
Verbindung der alfgemeinen Formel R2-OH,
XVII 45~ ~ ~ ~ ~ ~ ~~~~~~M -worin die Carboxylgruppe aktiviert ist, in
welchen Formeln R und R2 die fruh'er ange ebenen Bedeutungen haben und
worin R13 Hi R2 eino Hydroxy-Schutzgruppe ist, mit. der Maegabe, daB
zumindest ein Radikal R'3 H !st, und wobei die Verbindung R2-OH eine
reaktive Carboxylhfnktion ist; so wonach gegebenenfalls die so erhaltene
Verbindung der Formel I in ihre optischen Antipoden aufgetrennt und/oder in
ein therapeutisch akzeptables SaIz umgewandelt wird. 



13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB eine Verbindung
nach einem der AnsprOche 2 bis 11 hergestellt wird.           .'
; 14. Verbindung der ailgemeinern Formel '      -   *   .              ;
,*  - R10      'AO /R    ,                               ' 60.:So
W           C7C>2-N R20 66 worin R, RI, R2 und RI die in Anspruch 12
angegebenen Bedeutungen haben. 74 74I| 11111!   I IlI11111 I !I    - V g
0 046 144 15. Verbindung dnrch Anspruch 14, worin RI Benzyl ist
1.Verbindung der ailgemeneln  F e :W
>   ~~~~~~~~~~OH R9O~~ ~   2NH-A t                            H~~~~~~0    o
C-0 $   20         -                            >   ~~~~~~~~~CH-C8 -NH- 0
worln R  die in An spruch 12 angegebene Bedeutung hot und  eine
HydroxvenSchutgruppe ist. 17. Verbindung nach Anispruch 16, worin R9 Benzyl
!st. 5 0   akz18. Verbanioung der aakgemelnen Formml R12cj OH 20 I-1U2-NH-R
25 Ider der a zlgemrernen Form de 



HO' 30.                                        . ti
A             G209   CH-CH2-NH-R1H.. -: .5worin R und R12 die in Anspruch
12 angegebenen Bedeutungen haben und R13 ieHdoy Schutzgruppe ist.
en         yrx 19. V.rbindung finach Anspruc, 18. worin R12 und R'3 Benzyl
Sind. 20. Pharmazeutische Priparation die as aktives Ingrediens eine
wirksame Menge einer Ver-. 40 bindung nach einemn der-Ansprflche 1 bis I11.
gegebenenfalls zusammen mit elnemn pharmnzuic akzeptablen Triger, urnfalk.
-zuic -21. Pharmazeutische Priparation nach Ansprc   0i  oienetfr 22.
Pharmazeutische Priparation' die als aktives Ingrediens eine erste
Komponente urnfassend: $      -   ~~Sine Verbindung lnach einem der
Anspriiche 1 bWS 1  1 in Kombination mit einer zweiten Komponente 46
umTfassendg emn Oblicherveise verwendletes bronchospasmolytisches Mittel
mit rasch einsetzender Wirkung urnfa~t. 23. Pharmazeutische Priparation
nach Anispruch 22, worini die zweite Komponente ausgewghlt in
~~~ist aus der Gruppe bestehend aus Terbutalln lbuiterolOcpian,
Salbutamolkinehr  Isoprenalin und Ephedrin.
Ocpeai                  pnprn ints                    24. Verbindung nach
einem'der Anisprriche 1 bis 1    1. ur Verwendung be! der Bewirkung von
Bronchodilatation in Tieren, einschfieflich des Menschen. 25. Verbindung
nach elnemn der Anspr~che "I bis I11 zur Verwending bei der Bewirkung.
aier. ler- Relaxation des menschlichen Uterus. 55 Patontansprgche ffir don
Vertrngsstaat: AT 1. Verfahren zur Herstellung der Verbindungen der
AlIoemeinen Formel *0~~~~~~~ RO~O CHCH CH2...H. 65
R                                          N I I;II Hil I    111111 LN 



0 046 144 und deren therapeutisch akzeptablen Salze, in welcher Formel R.
RI und R2 die folgenden Bedeutungen haben: R ist ausgewfihIt aus der Gruppe
bestehend aus -C(CH3)3, 5                 XCH~~             ~        ~~~2\
CH CH2\ -CH          CH2    und.'   -C               CH2 t0
\\ CH(/\ CHi R1 ist ausgewAhlt aus der Gruppe bestehend aus H und R2; R2
ist ausgewghit aus der Gruppe bestehend aus 15 (a)
RI           C- 3 20                                     R30 (b)
' 25 und                 . R                                    . (C)
R 30. in welchen Formeln R3 ausgewihit ist aus der Gruppe bestehend aus 35
(a)                                     H; 0 (b)    .
.     R5-C-, u worin Rs eine gerade odor verzweigte, 1 bis 4
Kohlenstoffatome enthaltende Alkylgruppe ist, -45 



und worin R4 ausgewihlt ist aus der Gruppe bestehend aus bt einer'1 bis 3
Kohleristoffatome enthaltenden Alkylgruppe;' 50 mittels bekannter
Verfahren: A) Reduzierung einer Verbindung der aligemeinen Formel RO~~~~ ,,
' ' ' '''^    '   >            X         .       ,              ,   -~~~~.
R20                R worin R. RI und R2 die oben angegebenen Bedeutungen
haben und worin, wenn RI H ist, diee resultierenden Hydroxy-substituenten
durch eine Hydroxy-Schutzgruppe geschitzt sein konnen, und worin Re
Wasserstoff oder eine N-Schutzgruppe ist, wonach gegebenenfalls
verbielbende Schutz- 85 gruppen durch Wasserstoff ersetzt werden; 76
1IlIIj I11111111111 II liii    0 046 144 *        B) Umsetzung einer
Verbindung der aligemeinen Formel R10 >ei   6  4    CH-CH2X
VI R20 'O mit einer Verbindung der Formel R HN .1r    -  s5
' \Rs                                          VIl zur Bildung einer
Verbindung der alIgemeiner1Formel 20                   - RO0 \  Z  V OH
R 



.W  ~ ~ ~  ~     ~    ~ ~ ~         5     -CH-CH2-N\
ViII 25                           R20                        R6 I
wonach notwendigenfalls Schutzgruppen durch Wasserstoff ersetzt werden, in
welchen Formeln R, R1,. R2 und Re die vorstehend in Methode A angegebenen
Bedeutungen haben und worin X Halogen oder ,I,,              eine zum
Reagieren mit dem Amin geeignete, funktionell fiquivalente Gruppe ist; 30
C) Umsetzung einer Verbindung der allgemeinen Formel .
R'o            0 35                                              CH-OH2
IX R20 mit einer Verbindun~g der Formal  ,' 40 R HN. ,45
VII zur Bildung einer Verbindung der Formal : iZ  -    "  wonach
notwendigenfalls Schutzgruppen durch Vasertof-rstz warden, in welchen
Formeln R. R%. -   56 R2 und Rs die vorstehend in Methode A angegebenen
Bedleutungen haben;                , . ~~~~D) Zur Herstellung von
Verbindung der allgerneineh Forrnel '""" . ; , R 0.H     ' OH~~O CH-0H2
CH-CHVNII 2o~~~~~~~~ R~~~~~~~~~~~~ 55                         R5-R~o
4 Xnd R die vorsahand in M ')ur Herstelng von Verbi'dung d         ;7r
a"lgemeinn Fore'illtill 0    0~~~~~~~~~~~    



4: * 0 046 144 worin R5 die obige Sedeutung hat und R8 ausgewihit ist aus
der Gruppe bestehend aus H und dem Radikal 5
R5-C- 0 C- O             0 Umsetzung einer Verbindung der allgemeinen
Formel to R90 OH CH-CH2-NH-R                          _Xi HO           C-
20 mit einem reaktiven Derivat der Verbindung der allgemeinen Formel 0 XII
25 in welchen Formeln R und R5 die obigen Bedeutungen haben und R9 eine
Hydroxy-Schutzgruppe oder des Radikal 30
HO                                                    -I: ist, wonach
allfillige Schutzgruppen durch Wasserstoff ersetzt werden; E) Zur
Herstellung von Verbindungen der aligemeinen Formel OH4 ('--CH-CH2-NH-R
XIII 4  /         R10-O CX O          0 worin R die vorstehend in Methode A
angegebene Bedeutung hat, RIC eine I bis 3 Kohlenstoffatome 45 enthaltende
Alkylgruppe ist und RI' ausgewihit ist aus der Gruppe bestehend aus H und
dem Radikal Umsetzung einer Verbindung der aligemeinen Formel ;5--     -
-      ,-;   -    -'R'QZ                                      XIV- 



mit einer Verbindung der allgemeinen Formel    , - 60                   >
HCH-CH2-NH-R                     .    XV  S jJ  I -ISll ll 11 1111 .   . 0
0~~~~~~~~~~    0 046 144 worin R und RIO die obigen 8edeutungen haben, R12
ausgewihlt ist aus der Gruppe bestehend aus einer Hydroxy-Schutzgruppe und
dem Radikal <   s                              ~~~~~~~HO-C-FC 0          0
Z Hydroxy oder Halogen, wie C1 oder Br, bedeutet; und worin jedes in
Verbindung XV vorhandene Carboxylradikal -COOH in reaktiver Form vorliegt;
10  F) Umsetzung einer Verbindung der Aligemeinen Formel R130 is t6
>-       CHCHH2-NH-R                              XYI .130 mit elner
Verbindung der aligemeinen Formel 20 R2-OH
XVII .worfin die Carboxylgruppe aktiviert ist in welchen Formeln R und R2
die ffiher angegebenen Bedeutungen haben und worin RI3 H, R eine
Hydroxy-Schutzgruppe ist, mit der Mafigabe, daB 25  zumindest ein Radikal
R13 H ist, und wobei die Verbindung R2-OH sine reaktive Carboxylfunktion
ist; wonach gegebenenfalls die so erhaltene Verbindung 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 Anspruch 1 und deren therapeutisch akzeptablen Salze,
worin sowohl RI und R2 30 



0 ~~ |-   J6                          R~~~~~~30 c - 35 bedeuten, worin R3
die in Anspruch 1 angegebene Bedeutung hat: 3. Verfahren nach Anspruch 1
zur Herstellung elner Verbindung nach Anspruch 1 und deren therapeutisch
akzeptablen Salze, worin RI H ist und R2 40 0 52tt--   ,             .
a~~~~~~~~F3 0  C W       ~~46 ist, worin R3 die in Anspruch I angegebene
Bedeutung hat. 4. Verfahren nach Anspruch 1 zur Herstellung elner
Verbindung nach einem der Anspruche 1 bis 3. worin R -C(CH3)3 ist. 5.
VerFahren nach Anspruch 1 zur Herstellurig einer' Verbindung, und deren
therapeutisch so akzeptablen Salze, der Formel .   ff
CH3                     h    00 H    >  - gCH3CH                   - CH38 t
so                ~~~~~~~~H3C- - C-0 t C  -            .s CH3..H3 .
H3CCC~O~CJ3 CH 0              0                             3 60
H3C- j- C-0...4.-                                H3 66
s. a    ~~~                                 79             |||z~~~~~~~7    



;0 046 144 6. Verfaliren nach Anspruch 1 zur Herstellung einer Verbindung,
und deren therapeutisch akzeptablen Sakze, der Formel ~~~H~~~jO CH3- t:H3
t9-G      H-CH 2-NH-C(CH3)3 .~~~~~~ .. CH 0               0 15     7.
Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, und deren
therapeutisch akzeptablen Salze, der Formel HO     t     1l0 20
.r9                                OH 20  ~OCH-CH2-NH-C(CH3)3 25
HO 'O                                                          1 8.
Verfahren nach Anspruch 1 zur Herstellung einer Verbindung, und deren
therapeutischs 30 akzeptablen Salze, der Formal 0 36               ( 3  C-O
e                   OH CH-CH2-NH-C(OH3)3 40~~~~~~~~ '.       O    0 .   8.
Verfshren nach Anspruch I zur Herstellung einer Verbindung, und deren
therapeutisch : akzeptablen Salze, der Formal 45 30~~~ -CH3 -C      . _-
OH            yC' :    0             ;:
/CH2 OH3 '  C          .OCH-CH2-NH-CH                     CH2 



CH                                          2~~~~~~~~~~~~ C3-CC-C-
C                                                   ; .55
. 65    0 046 144 10. Verfahren nach Anspruch' 1 zur Herstellung einer
Verbindung, und deren therapeutisch akzeptablen Salze, der Formel CH3 0
2 CH:-C - C-O             8O CH3                  cH-CH2-NH-~ ~ ~~~~C 'CH
CH3 Revendications pour les Etats contractants: BE  CH DE GB IT LI LU NL SE
*.            ~~~~1. Compose de formule             " X
. \~~~20   OH :t    CH-CH2-NH-R 25~~~~~~~~~~~~~~~~~~~ tX ~~~et sels
therapeutiquement acceptables,\ formule dans laquelle R, R' et R2 ant les
significations ;    -  30  R est choisi dans le groupe compose do  (CH3)3.
3-CM ReveR' sat choisi parmi Es groups compose do H et R2; 40o     R2 est
choisi pdrmi Ie groups compose de :i             (ab)
t 4~~~4 :  60 . .   66 ( C1                     R<1         e     "_
-  '~~- 60~~~~~~2 



:.~~~~e 'frmles drans'lesquellestacpals' om    ln  :auel ;' --. 'tle .gnfi
ton >~~~3            R3 est choisi clarm Is groupe compose de    C3 D .
(a)                                H;           .2 >:      ~65 (b)
R    5 -C- 81 *
111~1111 hilL    1111 11    0 046 144 dans laquelle Rr est un groupe alkyle
A chaTne droite ou ramifiee contenant 1 a 4 atomes de carbone; et 0* 5  (C)
C- et dans laquelle R4 est choisi dans le groupe composd de t0 (a)
H (b) un, groupe alkyle contenant de 1 A 3 atomes de carbone. 2. Compose
selon la revendication 1 et ses sels therapeutiquement acceptables sous la
forme d'un isomere optique pratiquement pur. 156      . Compos6 selon la
revendication 1 et ses sels th6rapeutiquement acceptables, dans laquel, Ml
et R2 sont tous le deux O 20                                    R30 2   C-
4 dans laquelle R3 est comme defirii dans la revendication 1. 4. Compos6
selon la revendication 1 et ses sels th6rapeutiquement acceptables, dans
lequel RI 25 eat H et R2 eat 0 ''3 30 



dans laquelle R3 est comme defini dans Ia revendication 1. 5. Compose selon
l'une quelconque des revendications 1 A 4 dans laquelle R est -c(CH3)3. 6.
Compose selon la revendication 1 et ses sels therapeutiquement acceptables
represent6 par la formula: 35 H C-C -C-C-OC-0 40                  ' CH3
IH           I -H CH3         0             ,       ,   CH-CH2-NH-C-CH3 ',
'  ,    H~~C3C---0                                         3
. L ~~~~~~~~~~~C 45         ~     ~~~H3C- j-            C CH3 7. Composi
selon la revendication 1 et ses sels therapeutiquement acceptables de
formule: 5030 H-C -C0               C-0      - I
~~~~~~~~~OH                                i CH3 55 :CH~~c- 60
~~~~~CH3            0 65 1I11 lm    ltl   1111 Hl 1 1I1i C1L1111    0 046
144 8. Compose selon la revenndication 1 et ses sels therapeutiquement
acceptables de formula: 5                ~~~~~~HO- ~    C1- 



OH CH-CH2-NH-C(CH3)3 ;0 '   toHO                            C 0 9. Compos6
selon la revendiccation 1 et ses sels thdrapeutiquement acceptables, de
formule: 16                       00                20.                  ,.
b    CH-CH2-NH-C(CH33 4                       O  l~~~~~~~C -Oo lC -O 25
~~~~0            0 10. Compose selon la revendication 1 et ses sels
therapeutiquement acceptables de formula: |         X~~3           CH3_
C-O -              C-O           H 5                         ~~H3---O08- -.
.  .           ,5, CH0      . 3  CH                  0OH CH3 CO
8 CH'CH_-NH-CH             Cl-f8 .                         CH30
0 3     .. *    ~ 40        1 1. Compos6 salon la revandicatijon 1 at ses
sals th6rapeutiquement acceptablas, de formula: 'CH~
\cH H30 12. Proced4 pour la preparation des comnposes de .formnula: RO. ~
~    O CH ~ ~ ~ 0 C .                            CH-CH2.40IH-
' >~ ~    ~ ~~2 -r~d  pou la prepaatio  desi composl 'de!I formu I~~5
: I~ ~ ~~~~~~~~O 65 ~ ~ ~ ~    ~ ~ ~ ~ ~ Hl2N- 



0 046 144 et ses sels therapeutiquement acceptables, formule dans laquelle
R, R' et R2 sont definis comme suit: \CHg/H   CH2
' -cH      CM~~2             -CCM CM2~~~~~~~~ 10     RI est choisi parmi le
groupe compos6 de H et R; R2 est choisi parmi le groups compose de 0 ,5 (a)
R30-.    C-.O                                            . | 3
T RO O 20 (b)              -C- 25
0 (C)                            R      C 30 formules dans lesquelles R3
est choisi parmi le groups compose de H; (a) 0 (b)            .R5-C,- dons
laquelle Rs est un groupe alkyle a chatne droite ou ramifieo contenant de 1
A 4 atomes de carbons; et. 40                   I- (C) /
'                 C           ,. 45 et dans laquelle R4 est choisl parmi le
group. compos6 de (a) H (b) un groups alkyle contenant de 1 A 3 atomes de
carbons; 



par des m6thodes connues: A) r6duction d'un compos6 de formula: 50 R 0
C--CH2-N-R 551 R20                 R6                                    v
dans laquelle RI R' et R2 sont comme defini ci-dessus et tels que lorsque
R1 est H, les substituants hydroxy qui en r6sultent doivent etre prot6g6s
par des groupes protecteurs de groupements hydroxyhos, c0 et dans laquelle
R6 est r'hydrogane ou un groups protecteur de I'azote ot qu'ensuite, si
cela ost : n6cessaire, les groupes protecteurs restants sont remplaces par
de V'hydrogene; 65
4'                               -j. 84      !     I!I111J1~ 1111!111
ilB!!i --7    0 046 144 B) R6action d'un compos6 de formule: ..:~~~~~~~~~~i
OH CH-CH2Xv. R 20 10 avec un compos6 de formula VIl R HN A pour former un
compos6 de formule VilI 20                             RO R 0~~~~~ 



t           e~~~~t ensuite, si necessaire, remplacement dpes groupes
protecteurs par I'hydrogene. dans les formules qui t          ~~~precedent
R. R', R2 at R6 sont comma defini dans la methode A ci-dessus, et dans
lesquelles X ,f, ~~30 represente un halogene ou un groupe fonctionellement
equivalent capable de ;eagir avec une amine: ,   C) Reaction d'un compose
de formula IX .~~~~~~~~~~~~~~~~~~w. ~ ~ ~ ~ ~ ~ ~ ~ ~   ~     ~     ~     ~
~     ~    Vl 35 |                                        CH-CH2
IX ,            6                             .           HN pour former un
compose de formula VIII R10~~~~ I                       .   .
R20                       A8 et ensuite si n6cessaire, remplacement des
groupes protecteuars par lhydrogene. ,formulas dans .1*
lesquelles R. RI, R2 et R sont comme ddfini dans la mdthode A ci-dessus:  ;
- ,        . X   65 X  ...~~~~~~~~~~ X.
85          .      Z 1lilill 1lilil 1lill 1lilCH-C  1Ix    0 046 144 D)
Pour pr6parer les composes de formule X R80 OH 5 CH-CH2NH-FRX 2
~~~~~X O             0 dans laquelle RI est comme defini ci-dessus et R6
est choisi parmi le groupe compose de H et du radical -5          : R5-C-0
c- 0    \  ' 



20 r6action d'un compose de formule Xl R90 25
x HOs~             ',-    CH-CH2-NH-R                             X HO 4
C-O 30                                      0 avec un d6rive reactif du
compose de formule Xli 0 .35                                      R5rm-C-OH
formules dans lesquelles R et R' sont comme d6fini ci-dessus, et R9 est un
groupe protecteur des hydroxyles ou le radical 40 HO-   C- 'C / ~~
\= .1         -                                        r 0 suivie du
remplacement dos groupes protecteurs possibles par l'hydrogine; 46 E) Pour
la preparation de composes de formule XIII R110 50
~-HCH2-CHNH-R                                                   XI ; H2 ) |
2All dans laquelle R est comme defini dans la m6thode A. ci-dessus, R est
un groupe alkyle contenant de 1 A 3 atomes de carbone et RI: eat choisi
dans. do groupe compos6 de HWet du radical 60                  .
1O...oc 0            - 65 86                IIIIj         N111111    



0 046 144 r6action d'un compos6 de formule XIV a avec un compos6 de formule
XV R120 to                                 :CH-CH2NH-R
XV 0         0 dans laquelle R et RIO sont comme d6fini ci-dessus, R12 est
choisi dans le groupe compos6 d'un groupe protecteur des hydroxyles et du
radical ;320                              HO C ;o Z est un groupe hydroxy
ou un halogene tel quo Cl ou Br et tel que tout radical carboxylique -COOH
25  pr6sent dans le. compos6 XV et sous forme r6active. F) Reaction d'un
compos6 de formule XVI ,:   ,                          ~~~~~~~~130 *3300 .;
.  .  \) CH-CH2-NH-R 35 avec un compos6 de formule XVII R2-OH *      '
dans laquelle le groupe carboxylique'est active, formules dens lesquelles R
et R2 ont la signification '40 precedemment indiqu6e'et telle que R'3
repr6sente H. 2 ou un groupe protecteur des hydroxyles, du moment quo l'un
au moins des radicaux R13 est H et tel quo le compos6 R2-0H soit une
fonction reactive de type carboxylique suivie, si d6sire, de la
resolution'du compose de formule I ainsi obtenu en ses antipodes optiques
et/ou de sa transformation en un sel therapeutiquement acceptable. 13.
Procbd6 selon la roevendication 12 caracteris6 en ce qu'un compos6 selon
l'une quelconque 45 des'revendications 2 A 11 est pr6pare. 14. Compos6
r6pondant A la formule R 0 R20 ...... S          ~~~~dans laquelle R. R',
R2 et A6 sont comme defini dans Ia reven'dication 12. 



?,,g',i,   . ,15. Compose solon la revendication 14;''dan's Isquet R est lo
benzyte.--;-'; .60 -a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ - A   15 i~~~~~~5   'ops slnl
7eedcto 1"da''eql 'O st lell benzle.1lt1il t1~ ;.M E..    0 046 144 16.
Compose de formule R90 OH 5 /\   ICH-CH -NH-R 2 HO          C-O 10
0 dans laquelle R est cornme defini dans la revendication 12 et Re est un
groupe protecteur des hydroxyles. 17. Compose selon la revendication 16,
dens lequel R9 est le groupe benzyle. 15     18. Compos6 de formule: ,Rt2
OH 20                                        (/ \> CH-CH2-NH-R HO
C-O 25                                   0 > ou de formule 



HO HO      OH J0 CH-CH2-NH-R R130 35 dans lesguelles R et R12 sont comme
defini dans la revendication 12 et dans lesquelles R13 est un groupe
protecteur des hydroxyles.                          - -: 19. Compos6 selon
is revendication 18 dans lequel R12 et R'3 sont le groupe benzyle. .20.
Composition pharmaceutique contenant comme principe actif .yne quantit6
efficace d'un 40 compose selon l'une des revendications 1 a 11
eventuellement associ6e avec un vehicule pharma- ceutiquement acceptable.
, /21. Composition pharmaceutique selon is revendication 20, sous forms de
dose unitaire. 22. Composition pharmaceutique contenant comme principe
actif une premier composant   J contenant un compose selqn l'une quelconque
des revendications 1 a 11 en combinaison avec un 45 second composant
contenant un agent bronchospasmolytique clessiquement utilise et ayant une
action rapide. 23. Composition pharmaceutique selon la revendication.22,
dans laquelle le second composant est choisi parmi le groups constitu6 de
la terbutaline, I'ibuterol, I'orcipr6naline, le salbutamol, I'6pin6phrine,
l'isoprenaline, et l'6phedrine. so    24. Compose selon l'une quelconque
des revendications 1 A 11, pour l'utilisation en tant quo bronchodilatateur
chez lea animaux, y compris lhomme. 25. Composd solon l'une quelconque des
revendications 1 A 11, -pour l'utilisation dans la d6contraction de
l'uterus humain.               . 5 Revendications pour l'Etat contractant:
AT                                -. 1. Proc6de de pr6paration- des
composes de formule:  I    - R O CH-CH2-NH-R 65
R20 



88 ~     ~~~ 10 I 1111~ IIII-l~l 1ill 11 Il I    0 046 144. et ss se ls
therapeutiquement acceptables, formulo dans laquelle R, RI et R2 ont lea
significations suivantes: R est choisi dans le groupe composd de -(CH3)3.
-CH   CH2CH2            t         HCH2    CH2 10~~~~~C
et             C <^~~~~~~~~~~~~~~~ 2H 'R' est choisi dans le groups compos6
de H et R2 R2 est choisi dans le groupe compose de (a)
R30   / 3 20                                       RO0 (b) 25 et 0
0 t           ~~~~(C)                          R4-0-C             8- 30 jS
formules dans lesquelles R3 est choisi dans le groupe compos6 de i  .
~~~~(a) H; 0. 35~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I (b)
R5s-C- -. . I dans laquelle R5 est un groups alkyle A chaTne droite ou
ramiflee contenant de 1 a 4 atomes de carbone .   et tel que R4 est choisi
dans le group. compos6 de 



(a)H *     .     (b) und groups alkyle contenant de 1 a 3 atomes de carbons
par des methodes connues: A) R6duction d'un compos6 de formulo V o0
R1 1                               ~~~~~~~~~~~~~~~~R20R dins laquelle RI, R
et R2 sont comme d6finis ci-dessus et tels quo si R oest H, les
substituants .hydroxyles resultants doivent etre proteg6s parune groupe
protecteur des hydroxyles, et tels que Re est iun hydrogene ou un groups N
protecteur suivie, si n6cessaire, du remplacement des groupes pro- I   I
-  tecteurs restants par rhydrog  ne. 65 89 *~ ~ ~ ~~~~~~~~~~~~~~~~~~~~~~ :
6    0 046 144'. B) Reaction d'un compos6 de formula VI R1O         OH 5
CH-CH2X                                   VI R20 avec un compos6 de formule
VIl R. HN 15                                             R. pour former un
compose de formula VilI 20                                  OH~~~~R1      R
>i:2 O  <  CH-CH -N                                   Vill R20
2     RG 



suivie, si n6cessaire, du remplacement des'groupes protecteurs par
I'hydrogene, formules dans lesquelles R, R1, R2 et RO sont comme definis
dans la-methode A ci-dessus, et tels qua X est un halogene    . -. ou un
groupe fonctionellement equivalent capable de riagir avec I'amine. C)
R6action d'un compos6 de form ule IX. 30 R 0 0 CH-CH2
iX 35  '.    -        R20 . .avec un compos6 de formule VII   - - ' .-
R /                        11~~~~~N 45 pour'former un compose de'formule
Vill    -1'4 R10 .   t3CH-CH24-CH.                                   Vill
suivie, si n6cessaire, du remplacement des groupes protecteurs par
rhydrogine, formulas dans   ;   1 66 lesquelles R, RI, R2 et Re sont comme
d6finis dans-la m6thode A ci-dessus; D) Pour la preparation des composes de
formula X    .- ..                                      ... ,  ,,1'. so
;=  CH-CH2NH-R 65                        0              0 90 I !I IL II
S Ii Ili    0 046 144 dans laquelle Rs est comme defini ci-dessus et RI est
choisi dans le groupe compos6 de H et du radical: 5   .
5coe8 



0             0 rdaction d'un compos6 de formule XI to R 0 OH w  ~ ~ ~ ~
~ ~ ~ ~ 4~~~~~HC~~I-H2-NH-..R                                   XI 15
i~ HO:  CO 0 3 20 IE)c un dariv6 r6actif du composb de formula XII 0 t .
36                                 ~~~~     ~~R5-   OH- 25 formules ddns
lesquelles R et Rs sont comme ddfinise ci-dessus et R' est un groupe
protecteur des hydroxyles ou le radical *
10 830 0 suivie du remplacement des 6ventuels groupes protecteurs par
1'hydrogdne; E) Pour ia prdparation des compos~s de formule XIXI R1 0 OH
If\"I           -N0C CH- NH-R              XIII 40 ~ ~ ~ ~ ~ ~
ss~~~~~~~~~~~~~~~ .                   _ idans laquell R est comme dini dans
la m6thode A ci-dessus, R s       re A 3 atomes de carbons, et RI' est
choisi parmi le groups compos& de H et du radical 1   .
:~~~~~~~~~~~1 R                    - -                     1 50 



00 r6action d'un composA de formuls XIV 55 ~ ~   ~      ~     ~     ~
- avec un composA de formuls XV R'20      OH CH--CH -NH-R
X 65                   ~~~~~~~~0   0 9 1 ~ ~    ~    ''   "i'N S-    0 046
144 dans lesquelles R et RIO sont comme d6finis ci-dessus, R12 est choisi
parmi le groupe compos6 des groupes protecteurs des hydroxyles et du
radical 5                                HO-C 0         0 Z est le groupe
hydroxy ou un halogene tel que Cl ou Br, et tel que tout radical
carboxylique -COOH 10 present dans le compos6 XV sous forme r6active. F)
Rbaction d'un composb de formule XVI R130 15      CH-CH2-NH-R
XVI R130 20 avec un compos6 de formule XVII R2-OH dans lequel le groups
carboxylique est active, formules dans lesquelles R et R2 ont la
signification 25 donnee precedemment et tels que R'3 soit 'k R2 ou un
groupe protecteur des hydroxyles, du moment qu'au moins un radical R'3 est
H. et...tels que le Composb R2-OH est une entit6 carboxylique reactive,
suivie, s'il est d6sir6,de la separation des compos6s de formule I ainsi
obtenus en sos antipodes optiques et/ou de sa transformation en un sel
th6rapeutiquement acceptable. 



2. Proc6d6 selon la revendication 1 pour la prbparation d'un compos6 comme
defini dens la 30 revendication 1; et ses sels therapeutiquement
-acceptables, dans laquelle RI et R2 sont tous deux 0 35 - dans lequel R3
est comme dWfini dens Ia revendication 1. 3. Procd6 selon la revendication
1 pour la prbparation d'un compos6 comme dbfini dans la revendication 1 et
de ses.sels th6rapeutiquement acceptables dans lequel RI est H et R2 est 40
/                            ~~~~~~~0 F1 0~         C- :45 dans'laquelle R3
est comme defini dens la revendication 1. 4. Proced6 selon la revendication
1 pour la preparation d'un compos6bcomme d6fini dans lune quelconque des
revendications 1 a 3 dens laquelle R est -(CH3)3. 5. Proced6 selon la
revendication 1 pour la pr6paration d'un composb, et do ses sels s ihra-
peutiquement acceptables. de formule:
.50~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' 0 - H3C-C-C-O
t II0-0. H               :   .OH3.                                     . 55
3 . .                       I            I CH3O                  ~~~~CH-CIH
0- {CH3 0                             2 tC -CNH-C-CH3                  :gt
w  C~  C-O                 3.0 C A0    ~ ~   HC~ -H3
. 65 921  ll1111IlJliiI I    



0 046 144 6. Proc6d6 selon la revendication 1 pour la preparation d'un
composr , et de ses sels thnra- peutiquement acceptables, de formul
e :   5                    H3 0             0 X
~~~~~~~~~H-C -CI-0      C-O O               OH >> .- < ~~~~~~~OH3 *,
s\ r  CH-CH  2-NH-C(CH3)3 25I~a                H-C - H-0             C-O CH
0                0 i5     8. Proc6d6 selon la revendication 1 pour la
preparation d'un compos6, et de sea sels th6ra- peutiquement acceptables,
de formula: 0 20HO                                                 O .   35
^      gO~~~~~~~~~H CH-CH2-NH-C(CH3)3 25s                      HO
c 0 8. Proc6d6 selon la revendication  1 pour la  preparation d'un compose
et de sea selsa -  th.rapeutiquement acceptables, de formule 30~~~~~~~~ 35
OH CH-CH2-NH-O( CH3 X   :  . e  CH3 1   c o    o     c o             -
~~~~~~~~CH3) C- 0   -13*-   0-0 ,E;~~~~0 ''''<~~~~~~ ~~~ 0
110111111101 1 9. Proc6d6 salon la revendlication 1 pour. la preparation
d'un compos6, -et de sea sels thdra- pautiquement acceptables, dea formula:



45 f.H3O       ff      0 50~~~JX
OH OH3 OH-CH-2-NH-OH           O CH3
2 -  I                                            *~~~~~~~~~~~~%"CH~ CH -C
-C-0               0-0 CHO                0 3 -60 93    0 046 144 10.
Proc6d6 selon la revendication 1 pour la preparation d'un compose, et de
ses sels th6rapeutiquement acceptables, de formula: 0 ICH30    o C-0 0H3
>  CHCH2NH \<72:: CH 00 15                   3 30~~~~~ 5
3 40~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4 3
- :         6 20                                            CH.C2_N_
_ 65                                 ____________________________ -5
3                                   I 



35
.
.60~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~. 6x.5
. 40  ., ,,.N~~~~~9 c~~~~~~~~~~~~~ L     .    


