
6                                      1,285,038
6               7         facture of the esters of the alkanolamine
derivatives of the invention which comprises         the interaction of an
acid-addition salt of the corresponding unesterified alkanolamine
derivative with an acylating agent.             A suitable acylating agent
is, for example, an acid halide or acid anhydride 5      derived from an
aliphatic carboxylic acid, for example such an acid of not more than  5
5         20 carbon atoms, or derived from an aromatic carboxylic acid, for
example such an         acid of not more than 10 carbon atoms. Thus a
suitable acylating agent is, for example,         acetic anhydride, acetyl
chloride or benzoyl chloride. The acylation may be carried out         in a
diluent or solvent, which, in the case where an acid anhydride is used as
acylatiing 10     agent, may conveniently be the acid from which the
anhydride is derived.             10            10             According to
a further feature of the invention we provide a process for the
manufacture of the oxazolidine derivatives of the alkanolamine derivatives
of the in-         vention which comprises the interaction of the
corresponding alkanolamine derivative,         or an acid-addition salt
thereof, with an aldehyde of the formula [err] wherein [err] 15     has the
meaning stated above.
15            15             The said interaction may be carried out in a
diluent or solvent, for example         ethanol, optionally in the presence
of a catalyst, for example hydrochloric acid, acetic         acid or
iodine, and it may be accelerated or completed by the application of heat.
The         water formed during the reaction may optionally be removed by
azeotropic distillation 20     using a suitable solvent, for example
benzene, toluene or chloroform, as entraining  20            20
agent, or it may optionally be removed by means  of a dehydrating agent,
for example         anhydrous potassium carbonate.             The
alkanolamine derivatives of the invention and the esters and aldehyde-con-
densation products thereof in free base form may be converted into
acid-addition salts 25     thereof by interaction with an acid by
conventional means.                           25            25
As stated above, the alkanolamine derivatives of the invention and the
esters,         aldehyde-condensation products and acid-addition salts
thereof are of value in the         treatment or prophylaxis of heart
diseases. Furthermore, some of these compounds         possess selective
[err]-adrenergic blocking activity. Compounds exhibiting this selective 30
action show a greater degree of specificity in blocking the cardiac
[err]-receptors than the  30         -receptors in peripheral blood vessels
and bronchial muscle. Thus, a dose may be            30         selected
for such a compound at which the compound blocks the cardiac inotropic and
chronotropic actions of a catecholamine [for example isoprenaline, that is,
1-(3,4-di-         hydroxyphenyl)-2-isopropylaminoethanol] but does not
block the relaxation of tracheal 35     smooth muscle produced by
isoprenaline or the peripheral vasodilator action of iso-  35
prenaline. Because of this selective action, one of these compounds may
advantageously             35         be used together with a
sympathomimetic bronchodilator, for example isoprenaline,
orciprenaline, adrenaline or ephedrine, in the treatment of asthma and
other obstruc-         tive airways diseases, inasmuch as the selective
compound will substantially inhibit the 40      unwanted stimulatory
effects of the bronchodilator on the heart but will not hinder  40
the desirable therapeutic effect of the bronchodilator.
40             Many compounds possessing [err]-adrenergic blocking activity
are known, many of         these being 1-aryloxy-3-amino-2-propanol
derivatives, and it is also. known that some         of these compounds,
especially those wherein the 1-aryloxy radical bears an acylamino 45
substituent, possess selective [err]-adrenergic blocking activity. It is a
desirable, although  45         not absolutely essential, feature of a
[err]-adrenergic blocking agent which is to be used         clinically that
the agent does not possess any substantial amount of intrinsic sympatho-
45         mimetic activity. The compound with which most clinical
experience has been ob- 



tained, propanolol [ 1-isopropylamino-3-(naphth-1-yloxy)-2-propanol, which
is described 50     and claimed in United Kingdom Patent Specification No.
994,918], is totally devoid  50         of intrinsic sympathomimetic
activity. However, no compound which possess selective
[err]-adrenergic blocking activity as defined above is known which is
devoid of intrinsic          50         sympathomimetic activity. In
particular, the selective 8-adrenergic blocking agent with         which
most clinical experience has been obtained, practolol
[1-(4-acetamidophenoxy)- 55     3-isopropylamino-2-propanol, which is
described and claimed in United Kingdom      55         Patent
Specification No. 1,078,852}, possesses significant intrinsic
sympathomimetic         activity.
55             We have now found that some of the compounds of the present
invention, and     especially the compounds
1-p-carbamoylmethylphenoxy-3-isopropylamino-2-propanol 60     and
1-4-,[err]-carbamoylethyl-2-methoxyphenoxy)-3-isopropylamino-2-propanol,
possess   60         selective [err]-adrenergic blocking activity as
determined by the inhibition of isoprenaline-         induced tachycardia
in cats, and by freedom from antagonism of isoprenaline-induced
vasodilatation in cats or of the relief produced by isoprenaline of
histamine-induced              60       bronchospasm in guineapigs. These
compounds are, however, devoid of intrinsic sym-         6               7
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pathomimetic activity as demonstrated by their failure to increase the
heart rate of rats             from which natural catecholamines have been
depleted by pre-treatment with syro-                singopine.
According to a further feature of the invention, therefore, we provide
pharmaceu-    5             5      tical compositions comprising as active
ingredient one or more alkanolamine derivatives  5
of the invention, or esters thereof, or aldehyde condensation products
thereof, or acid-                          addition salts thereof, in
association with a pharmaceutically-acceptable diluent or car-
rier therefor.                              As suitable compositions there
may be mentioned, for example, tablets, capsules,   10      aqueous or oily
solutions or suspensions, emulsions, injectable aqueous or oily solutions
10                          or suspensions, dispersible powders, sprays and
aerosol formulations.                              The pharmaceutical
compositions of the invention may contain, in addition to
the alkanolamine derivative of the invention, one or more drugs selected
from sedatives,                          for example phenobarbitone,
neprobamate and chlorpromazine, vasodilators, for example   15
glyceryl trinitrate, pentaerythritol tetranitrate and isosorbide dinitrate;
diuretics, for   15                          example chlorothiazide;
hypotensive agents, for example reserpine, bethanidine and
guanethidine,; myocardial depressants, for example quinidine; agents used
in the treat-                          ment of Parkinson's disease, for
example benzhexol, cardiotonic agents, for example              digitalis
preparations; and sympathomimetic bronchodilators, for example
isoprenaline,   20     orciprenaline, adrenaline and ephedrine.
20                               It is expected that the alkanolamine
derivative would be given to man at a total                          oral
dose of between 20 mg. and 600 mg. daily, at doses spaced at 6-8 hourly
inter-                          vals, or at an intravenous dose of between
1 mg. and 20 mg. Preferred oral dosage                          forms are
tablets or capsules containing between 10 and 100 mg., and preferably 10
25      mg. of 40 mg., of active ingredient. Preferred intravenous dosage
forms are sterile  25                          aqueous solutions of the
alkanolamine derivative or of a non-toxis acid-addition salt
thereof, containing between 0.05% and 1% w/v of active ingredient, and more
par-                          ticularly containing 0.1% w/v of active
ingredient.                               The invention is illustrated but
not limited by the following Examples:- 



30                  30                                        EXAMPLE 1
30                               A solution of 1 g. of
1-p-carbamoylmethylphenoxy-2,3-epoxypropane and 10 ml.
of isopropylamine in 25 ml. of methanol is heated in a sealed tube at [err]
for 12                          hours. The mixture is evaporated to dryness
and the residue is partitioned between   50 ml. of chloroform and 50 ml. of
aqueous 2N-hydrochloric acid. The aqueous acidic                  35
layer is separated, made alkaline with sodium carbonate and extracted twice
with 50  35                          ml. of chloroform each time. The
combined extracts are dried and evaporated to dry-
ness and the residue is crystallised from ethyl acetate. There is thus
obtained 1-p-
carbamoylmethylphenoxy-3-isopropylamino-2-propanol, m.p. 146-148[err]C.
40                          The 1-p-carbamoylmethylphenoxy-2,3-epoxypropane
used as starting material                  40     may be obtained as
follows:-                                                           40
A mixture of 3.2 g. of p-hydroxyphenylacetamide, 25 ml. of epichlorohydrin
and                           6 drops of piperidine is heated at
95-100[err]C. for 6 hours. The mixture is cooled and
filtered and the solid product is crystallised from methanol. There is thus
obtained   45    1-p-carbamoylmethylphenoxy-2,3-epoxypropane, m.p. [err]
45                                        EXAMPLE 2
45                               A solution of 4 g. of ethyl
p-(3-chloro-2-hydroxypropoxy)-phenylacetate and 15
ml. of isopropylamine in 15 ml. of methanol is heated in a sealed tubs at
110[err]C.   for 12 hours. The mixture is evaporated to dryness and the
residue is partitioned                           between ethyl acetate and
water. The ethyl acetate layer is separated, dried and eva-
50      porated to dryness and the residue is crystallised from a mixture
of ethyl acetate and  50                           petroleum ether (b.p.
60-80[err]C.). There is thus obtained 1-p-(N-isopropylcarbamoyl-
methyl)phenoxy-3-isopropylamino-2-propanol, m.p. 132-134[err]C.   55
The ethyl p-(3-chloro-2-hydroxypropoxy)phenylacetate used as starting
material                           may be obtained as follows:-
55          A mixture of 2 g. of ethyl p-hydroxyphenylacetate, 25 ml. of
epichlorohydrin      55                           and 6 drops of piperidine
is heated at 95-100[err]C. for 6 hours and then evaporated
to dryness. The residual oil consists of ethyl
p-(3-chloro-2-hydroxypropoxy)phenyl  60                      acetate and is
used without further purification.                               EXAMPLE 3
60          A solution of 1.2 g. of
1-(4-,[err]-carbamoylerhyl-2-metloxyphenoxy)-2,3-epoxypro-        60
pane and 10 ml. of isopropylamine in 20 ml of methanol is heated under
reflux for 16          8                                        1,285,038
8          hours, cooled and evaporated to dryness under reduced pressure.
The residue is crys-          tallised from a mixture of ethyl acetate and
petroleum ether (b.p. 60-80[err]C.) and          there is thus obtained
1-(4-[err]-carbamoylethyl-2-methoxyphenoxy)-3-isopropylammo-2-
propanol, m.p. 108-109[err]C.  5        The
1-(4-[err]-carbamoylethyl-2-methoxyphenoxy)-2,3-epoxypropane used as start-
5       5         ing material may be obtained as follows: -              A
mixture of 10 g. of ethyl [err]-(4-hydroxy-3-methoxyphenoxy)-propionate and
200 ml. of aqueous ammonium hydroxide solution (specific gravity 0.880) is
kept at          room temperature for 16 hours and is then evaporated to
dryness under reduced pres- 



10    sure. The residue is crystallised from water and there is thus
obtained [err]-(4-hydroxy-  10  10          3-methoxyphenoxy)propionamide,
m.p. 110-112[err]C. A mixture of 2 g. of this pro-          pionamide, 20
ml. of epichlorohydrin and 5 drops of piperidine is heated at 95-
100[err]C. for 7 hours, cooled and evaporated to dryness under reduced
pressure. The        residue is crystallised from methanol and there is
thus obtained 1-(4.[err]-carbamoylethyl- 15
2-methoxyphenoxy)-2,3-epoxypropane, m. p. 143-144[err]C.
15       15                                             EXAMPLE 4
A mixture of 1.18 g. of 1-p-formylphenoxy-3-isopropylamino-2-propanol,0.5
g.          of methyl hydrogen malonate, 15 ml. of pyridine and 5 drops of
piperidine is heated          at 95-100[err]C. for 16 hours, cooled and
evaporated to dryness under reduced pressure. 20     The residue is
crystallised from a mixture of ethyl acetate and petroleum ether (b.p.  20
20          60-80[err]C.) and there is thus obtained
3-isopropylamino-I-p-([err]-methoxycarbonyl-
vinyl)phenoxy-2-propanol, m.p. 90-92[err]C.              The
1-p-formylphenoxy-3-isopropylamino-2-propanol used as starting material
may be obtained as follows:- 25          A mixture of 5 g. of
3-chloro-1-p-formylphenoxy-2-propanol and 50 ml. of aqueous  25  25
N-sodium hydroxide solution is shaken for 4 hours and then extracted twice
with 100         ml. of chloroform each time. The combined chloroform
extracts are dried and eva-         porated to dryness under reduced
pressure and the residual oil, which consists essen-      tially of
2,3-epoxy-1-([err]-formylphenoxy)propane, is immediately dissolved in 50
ml. of 30     isopropylamine. The solution is heated under reflux for 16
hours, cooled and evapor-  30         ated to dryness. The residue slowly
solidifies, and is crystallised from a mixture of     30         benzene
and petroleum ether. (b.p. 60-80[err]C.) There is thus obtained
3-isopropyl-         amino-1-p-(N-isopropyliminomethyl)phenoxy-2-propanol,
m.p. 81-83[err]C. A mixture of the above propanol and 150 ml. of aqueous
6N-hydrochloric acid is         heated under reflux for 4 hours and then
evaporated to dryness under reduced pressure.  35         The residue is
dissolved in water, the solution is made alkaline with solid sodium
carbonate and the mixture is extracted with ethyl acetate. The extract is
dried and         evaporated to dryness and the residue is crystallised
from a mixture of benzene and         petroleum ether (b.p. 60-80[err]C.).
There is thus obtained 1-p-formylphenoxy-3-iso- 40
propylamino-2-propanol, m.p. 86-88[err]C
40                                             EXAMPLE 5              A
mixture of 1.18 g. of 1-p-formylphenoxy-3-isopropylamino-2-propanol, 1.03
g.          of malonic acid monoamide, 15 ml. of pyridine and 5 drops of
piperidine is heated at.          95-1 00[err]C. for 18 hours. The pyridine
is removed by evaporation and the residue is 45    partitioned between 30
ml. of chloroform and 30 ml. of aqueous 2N-hydrochloric  45        45
acid. The aqueous acidic layer is separated, made alkaline with sodium
carbonate and         extracted twice with 30 ml. of chloroform each time.
The combined extracts are dried         and evaporated to dryness and the
residue is crystallised from ethyl acetate. There is         thus  obtained
I-p-([err](-carbamoylvinyl)phenoxy-3-isopropylamino-2-propanol,  m.p. 50
135-137[err]C.                                            EXAMPLE 6
50             0.05 G. of platinum oxide catalyst is added to a solution of
0.2 g. of 1-p-([err]-
carbamoylvinyl)phenoxy-3-isopropylamino-2-propanol in 20 ml. of ethanol and
the         mixture is shaken in an atmosphere of hydrogen until one
molecular proportion of 55    hydrogen is absorbed. The mixture is
filtered, the filtrate is evaporated to dryness and  55         the residue
is crystallised from ethyl acetate. There is thus obtained
1-p-([err]-carbamoyl-   55
ethyl)phenoxy-3-isopropylaimino-2-propanol, m.p. 102-104[err]C.
EXAMPLE 7              A mixture of 1 g. of
1-p-carbamoylmethylphenoxy-2,3-epoxypropane, 1 g. of 2- 60
aminopropanol and 20 ml. of methanol is stirred at room temperature for 3
days. The        60         solution is evaporated to dryness and the
residue is crystallised from a mixture of    60  



9          1,285,038       9                 ~methanol and diethyl ether.
There is thus obtained 1-p-carbamoylmethyl-phenoxy-3-(1
methyl-2-hydroxyethylamino)-2-propanol, m.p. 134-136C. EXAMPLE 8         5
A solution of 0.5 g. of
1-[4-(N-isopropylcarbamoylmethyl)-2-nitrophenoxy]-2,3-                   5
epoxypropane in 20 ml. of t-butylamine is heated under reflux for 18 hours.
Excess     5                          t-butylamine is removed by
evaporation and the residue is crystallised from a mixture of ethyl acetate
and petroleum ether (b.p. 60-80[err]C.). There is thus obtained 1 [4-(N-
isopropylcarbamoylmethyl)-2-nitrophenoxy] -3-t-butylamino-2-propanol, m.p.
117-                          1190C. 10     The
l-[4-(N-isopropylcarbamoylmethyl)-2-nitrophenoxy]-2,3-epoxypropane used
10                 as starting material may be obtained as follows:-
A solution of 1 g. of (4-hydroxy-3-nirrophenyl)acetyl chloride in 25 ml of
benzene                          is added dropwise to a stirred solution of
5 ml. of isopropylamine in 25 ml. of benzene,                          and
the mixture is stirred for 1 hour and then evaporated to dryness under
reduced        15        15     pressure. The solid residue is extracted
with 25 ml. of boiling ethyl acetate, the mixture  15
is filtered and the filtrate is concentrated to a volume of 10 ml.
Petroleum ether (b.p.                          60-80[err]C.) is added and
the mixture is filtered. The solid residue consists of 4-(N-
isopropylcarbamoylmethyl)-2-nitrophenol, m.p. 123-125[err]C. A mixture of 1
g. of 4-
(N-isopropylcarbamoylmethyl)-2-nitrophenol, 25 ml. of epichlorohydrin and 6
drops        20        20      of piperidine is heated at 95-100[err]C. for
6 hours. Excess epichlorohydrin is removed  20                          by
evaporation and the residue, which consists of 3-chloro-1-
[4-{N-isopropylcarbamoyl-
methyl)-2-nitrophenoxy]-2-propanol is shaken with 50 ml. of aqueous
IN-sodium hy-                          droxide solution for 2 hours. The
alkaline solution is extracted twice with 30 ml. of
chloroform each time and the combined chloroform extracts are washed with
water,       25     dried and evaporated to dryness. The residue is
crystallised from a mixture of ethyl  25                    acetate and
petroleum  ether (b.p. 60-80[err]C.) and there is thus obtained 1- [4-(N-
isopropylcarbamoylmethyl)-2-nitrophenoxy]-2,3-epoxypropane, m.p.
125-127[err]C.
EXAMPLE 9 A solution of 0.75 g. of
3-isopropylamino-l-p-methoxycarbonylmethylphenoxy-2-                  30
propanol in 3 ml. of 63% aqueous hydrazine hydrate is heated at 95-100C.
for 2    30                          hours. 20 Ml. of water are added and
the mixture is extracted twice with 30 ml. of
chloroform each time. The combined chloroform solutions arc dried and
evaporated                          to dryness and the residue is
crystallised from a mixture of ethyl acetate and petro- leum ether (b.p.
60-80[err]C.). There is thus obtained 1-p-carbazoylmethylphenoxy-3-
35     isopropylamino-2-propanol, m.p. 92-93[err]C.
35                              The
3-isopropylamino-l-p-methoxycarbonylmethylphenoxy-2-propanol used as
starting material may be obtained as follows:-              A solution of
0.5 g. of 1-p-carbamoylmethylphenoxy-3-isopropylamino-2-propanol
in 50 ml. of methanol is saturated with anhydrous hydrogen chloride and is
heated                  40     under reflux for 3 hours. The solution is
evaporated to dryness, the residue is dissolved  40
in water and the solution is basified with sodium carbonate. The basic
solution is ex-                          tracted twice with 30 ml. of
chloroform each time and the combined chloroform ex-
tracts are dried and evaporated to dryness. The residue is crystallised
from petroleum                          ether (b.p. 60-80[err]C.) and there
is thus obtained 3-isopropylamino-1-p-methoxycar-      45         45
bonylmethylphenoxy-2-propanol, m.p. 65-67[err]C.
45 



EXAMPLE 10                          A solution of 1 g. of
1-(2-bromo-4-carbamoylmethylphenoxy)3  -2-chloro-2-propanol
and 10 ml. of isopropylamine in 15 ml. of methanol is heated in a sealed
tube at 11[err]C.      for 12. The mixture is evaporated to dryness and the
residue is partitioned between 40                  50     ml. of chloroform
and 40 ml. of aqueous 2N-hydrochloric acid. The aqueous acidic   50
layer is separated, made alkaline with sodium carbonate and extracted twice
with 30                         ml. of chloroform each time. The combined
extracts are dried and evaporated to dry-                         ness and
the, residue is crystallised from a mixture of benzene and petroleum ether
55                 (b.p. 60-80[err]C.). There is thus obtained
1-(2-bromo-4-carbamoylmethylphenoxy)-3-                  55
isopropylamino-2-propanol, m.p. 105-107[err]C.
55                             The
1-(2-bromo-4-carbamoylmethylphenoxy)-3-chloro-2-apropanol used as start-
ing material may be obtained as follows:-                             A
solution of 15 g. of (3-bromo-4-hydroxyphenyl)acetic acid in 50 ml. of
ethanol                         containing 1.0 ml. of sulphuric acid is
heated under reflux for 4 hours. The solution                  60     is
evaporated to half of its original volume and poured into 250 ml. 'of
water. The  60     60              suspension is extracted twice with 100
ml. of ether each time and the combined ethereal
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10            extracts are dried and evaporated to dryness. The residual
oil is distilled at 134-            138 [err]C.0.5 mm. and there is thus
obtained ethyl (3-bromo-4-hydroxyphenyl)acetate.            The distilled
product is suspended in 200 ml. of aqueous ammonium hydroxide solu-
tion (specific gravity 0.880) and the suspension is heated at 110[err]C.
for 6 hours.  The    5      resulting solution is evaporated to dryness
under reduced pressure and the solid residue  5            is crystallised
from water and then from ethanol. There is thus obtained (3-bromo-4-
hydroxyphetyl)acetamide,m.p. 176-178[err]C. A mixture of 1 g. of
(3-bromo-4-hy-            droxyphenyl)acetamide, 10 ml. of epichlorohydrin
and 3 drops of piperidine is heated            at 95-100[err]C.  for 6
hours and is then evaporated to dryness. The residual oil consists    10
of 1(2-bromo-4-carbamoylmethylphenoxy)-3-chloro-2-propanol and is used
without      10             10            further purification.
EXAMPLE 11                A mixture of 1.33 g. of
3-isopropylamino-1-4-formyl-2-methoxyphenoxy)-2-pro-            panol, 1.18
g. of methyl hydrogen malonate, 15 ml. of pyridine and 5 drops of piper-
15     idine is heated at 95-100[err]C. for 72 hours. The pyridine is
removed by evaporation     15        15           and the residue is
partitioned between 30 ml. of chloroform and 30 ml. of dilute aqueous
potassium carbonate solution. The chloroform layer is separated, dried and
evaporated           to dryness and the residue is crystallised from
petroleum ether (b.p. 60-80[err]C.). There           is thus obtained
3-isopropylamino 1-(2-methoxy-4-,[err]-methoxyrcarbonylvinylphenoxy)-2-
20     propanol, m.p. 79-80[err]C.
20                 The
3-isopropylamino-1-(4-formyl-2-methoxyphenoxy)-2-propanol used as start-20
ing material may be obtained as follows:               A mixture of 50 g.
of vanillin, 77 ml. of epichlorohydrin and 0.33 g. of piperidine
hydrochloride is heated at 95-100[err]C. for 4 hours. The excess
epichlorohydrin is re-   25      moved by evaporation under reduced
pressure and the residue is distilled at 178-     25             25
183[err]C./0.6-0.7 mm. The distilled product is stirred rapidly with 400
ml. of aqueous           N-sodium hydroxide solution for 4 hours, and the
solid is extracted from the mixture           with 400 ml. of chloroform.
The chloroform solution is dried and evaporated to dryness 



and there is thus obtained as residue
1(4-formyl-2-methoxyphenoxy)-2,3-epoxypropane,  30      a pale yellow solid
which is used without further purification. A solution of 5 g. of 1-   30
30           (4-formyl-2-methoxyphenoxy)-2,3-epoxypropane and 50 ml. of
isopropylamine in 50           ml. of chloroform is heated under reflux for
18 hours. The mixture is evaporated to           dryness and the residue is
crystallized from a mixture of benzene and petroleum ether           (b.p.
60-80[err]C.). There is thus obtained
1-[2-methoxy-4-(N-isopropyliminomethyl)  35  phenoxy]
-3-isopropylamino-2-propanol. A mixture of the above compound, 75 ml. of
35          concentrated aqueous hydrochloric acid and 75 ml. of water is
heated under reflux for               35          4 hours. The aqueous
hydrochloric acid is removed by evaporation and the residue is
partitioned between 100 ml. of chloroform and 100 ml. of aqueous
2N-hydrochloric          acid. The aqueous acidic layer is separated, made
alkaline with sodium carbonate and  40      extracted twice with 100 ml. of
chloroform each time. The combined extracts are       40          dried and
evaporated to dryness. The residual basic oil is converted to the oxalate
40          thereof by conventional means, and the oxalate is cryrstallised
from  a mixture of          methanol and water. The oxalate is reconverted
to the free base by conventional          means, and the base is
crystallised from a mixture of ethyl acetate and petroleum 45      ether
(b.p. 60-80[err]C). There is thus obtained 3-isopropylamino-1-(4-fromyl-2-
methoxyphenoxy)-2-propanol, m.p. 565[err]C.
45                                             EXAMPLE 12              A
solution of 2.5 g. of 1-m-carbanoylmethylphenoxy-3-chloro-2-propanol and
15 ml. of isopropylamine in 25 ml. of methanol is heated in a sealed tube
at 110[err]C. 50      for 12 hours. The mixture is evaporated to dryness
and the residue is partitioned be-  50         tween 100 ml. of chloroform
and 100 ml. of aqueous 2N-hydrochloric acid   The         aqueous acidic
layer is separated, made alkaline with sodium carbonate and extracted
twice with 100 ml. of chloroform each time. The combined extracts are dried
and         evaporated to dryness and the residue is crystallised from
benzene. There is thus ob- 55     tained
1-m-carbamoylmethylphenoxy-3-isopropylamino-2-propanol, m.p. 82-84 [err]C.,
55         which crystallises with half a molecule of benzene of
crystallisation.                              55             The
l-m-carbamoylmethylphenoxy-3-chloro-2-propanol used as starting material
may be obtained as follows: -             A mixture of 2.5 g. of
m-hydroxyphenylacetamide, 50 ml. of epichlorohydrin and 60      6 drops of
piperidine is heated at 95-100C  for 6 hours and then evaporated to dry-
60         ness. The residual oil consists of
l-m-carbamoylmethylphenoxy-3-chloro-2-propanol.         and is used without
further purification.
EXAMPLE 13                                A solution of 1.5 g. of
1-(2-allyl-4-carbamoylmethylphenoxy)-3-chloro-2-propanol              and
10 ml. of isopropylamine in 15 ml. of methanol is heated in a sealed tube
at 110[err]C. for 12 hours. The mixture is evaporated to dryness and the
residue is partitioned be- 5      tween 50 ml of chloroform and 50 mL of
aqueous 2N-hydrochloric acid. The aqueous   5             acidic layer is
separated, made alkaline with sodium carbonate and extracted twice with
50 ml. of chloroform each time. The combined extracts are dried and
evaporated to dryness and the residue is converted to the hydrogen oxalate
thereof by conventional means. The hydrogen oxalate is crystallised from a
mixture of methanol and diethyl 10     ether and there is thus obtained
1-(2-allyl-4-carbamoyhmethylphenoxy)-3-isopropyl-  10
amino-2-propanol hydrogen oxalate, m.p. 101-102[err]C. 



The 1-(2-allyl-4-carbamoylmethylphenoxy)-3-chloro-2-propanol used as
starting           material may be obtained as follows: -                A
mixture of 6 g. of 4-hydroxyphenylacetamide, 200 ml. of acetone, 4.4 g. of
15     allyl bromide, 2.8 gm. of solid potassium carbonate and a trace of
potassium iodide  15 is stirred and heated under reflux for 16 hours. 200
Ml. of water are then added and the acetone is removed by evaporation under
reduced pressure. The suspension is ex- e                          tracted
twice with 200 ml. of chloroform each time, and the combined chloroform
extracts are dried and evaporated to dryness. The solid residue is
crystallised from       20     methanol and there is thus obtained
4-allyloxyphenylacetamide, m.p. 178-179[err]C. A  20             solution
of 4 g. of 4-allyloxyphenylacetamide in 50 ml. of diphenyl ether is heated
under reflux for 10 minutes. The mixture is cooled, 200 ml. of chloroform
are added                            and the mixture is extracted twice
with 100 ml. of aqueous 2N-sodium hydroxide
solution each time. The combined extracts are acidified and the resulting
suspension       25     is extracted twice with 100 ml. of chloroform each
time. The combined chloroform  25 extracts are dried and evaporated to
dryness and the residue is crystallised from warm
water. There is thus obtained 3-allyl-4-hydroxyphenylacetamide, m.p.
80-82[err]C. A              mixture of 1.5 g. of
3-allyl-4-hydroxyphenylacetamide, 15 ml. of epichlorohydrin and
4 drops of piperidine is heated at 95-100[err]C. for 6 hours and then
evaporated to dry-       30     ness. The residual oil consists of
1-(2-allyl-4-carbamoylmethylphenoxy)-3-chloro-2-  30
propanol and is used without further purification.
EXAMPLE 14                                A solution of 1 g. of
3-chloro-1-p-(N-methylcarbamoylmethyl)phenoxy-2-propanol       35
and 20 ml. of isopropylamine in 15 ml. of methanol is heated in a sealed
tube at 110[err]C.                    35     for 12 hours. The mixture is
evaporated to dryness and the residue is partitioned be-  35
tween 40 ml. of chloroform and 50 ml. of aqueous 2N-hydrochloric acid. The
aqueous                            acidic layer is separated, made akaline
with sodium carbonate and extracted twice                            with
30 ml. of chloroform each time. The combined extracts are dried and
evaporated      40                   to dryness and the residue is
crystallised from a mixture of ethyl acetate and petro-
40     leum ether (b.p; 60-80[err]C.). There is thus obtained
3-isopropylamino-1-p-(N-methyl-  40
carbamoylmethyl)phenoxy-2-propanol, m.p. 87-89[err]C.
The 3-chloro-p-(N-methylcarbamoylmethyl)phenoxy-2-propanol used as starting
material may be obtained as follows: -      45                       A
mixture of 2 g. of ethyl (p-hydroxyphenyl)acetate and 40 ml. of a 40%
aqueous                    45     solution of monomethylamine is stirred
for 24 hours and is then evaporated to dryness.  45
The residual brown oil solidifies on standing and is crystallised from
ethyl acetate.                            There is thus obtained
p-hydroxyphenyl-N-methylacetamide, m.p. 119-121[err]C. A
mixture of 1 g. of p-hydroxyphenyl-N-methylacetamide, 10 ml. of
epichlorohydrin and                            3 drops of piperidine is
heated at 95-100[err]C. for 6 hours and then evaporated to dry-      50
ness. The residual oil consists of
3-chloro-1-p-(N-methylcarbamoylmethyl)phenoxy-2-  50
propanol and is used without further purification.
EXAMPLE 15                                The process described in Example
1 is repeated except that t-butylamine is used      55                   in
place of isopropylamine. There is thus obtained
1-p-carbamoylmethylphenoxy-3-t-                    55
butylamino-2-propanol, m.p. 119-120[err]C.
55                                                            EXAMPLE 16
The process described in Example 3 is repeated except that t-butylamine is
used     60                   in place of isopropylamine, and that the
product is isolated by conventional means as                           the
hydrogen oxalate. There is thus obtained
l-(4-[err]-carbamoylethyl-2-methoxyphen-                    60
oxy)-3-t-butylamino-2-propanol hydrogen oxalate, m.p. 148-149[err]C.
(crytallised from  60                           a mixture of methanol and
ether).  
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EXAMPLE 17            A solution of 4.2 g. of triethyl phosphonoacetate in
10 ml. of 1,2-dimethoxy-        ethane is added dropwise to a stirred
suspension of 1 g. of sodium hydride in 5 ml. of        l,2-dimethoxyethane
and the mixture is stirred until a clear solution is obtained. To 5
this stirred solution is added dropwise a solution of 1.4 g. of
1-(4-formyl-2-methoxy-  5        phenoxy)-3-isopropylaminopropan-2-ol in 15
ml. of dimethoxyethane and the mixture                5        is stirred
for a further 17 hours. The resulting solution is poured onto 50 g. of ice
and the mixture is acidified with aqueous 6N-hydrochloric acid and washed
twice        with ethyl acetate (100 ml. each time). The aqueous solution
is basified with solid 10     sodium carbonate and extracted three times
with chloroform (50 ml. each time), and  10         the combined chloroform
extracts are dried and evaporated to dryness. The residue              10
is dissolved in the minimum volume of ethyl acetate and 100 ml. of
petroleum ether         (b.p. 60-80[err]C.) are added. The mixture is
allowed to stand until a clear solution         separates from an oily
precipitate, and the clear solution is decanted off and evaporated 15
to dryness. There is thus obtained a residue
1-(4-[err]-ethoxycarbonylvinlyl-2-methoxy-  15
phenoxy)-3-isopropylaminopropan-2-ol as a colourless oil.
15                                           EXAMPLE 18              0.25
G. of a 5% palladium-on-charcoal catalyst is added to a solution of 1 g. of
l-p-carbamoylmethylphenoxy-3-N-benzyl-N-isopropylaminopropan-2-ol in 30 ml.
of 20     ethanol and the mixture is shaken in an atmosphere of hydrogen
until one molecular  20          20         equivalent of hydrogen has been
absorbed. The mixture is filtered and the filtrate is         evaporated to
dryness. There is thus obtained 1-p-carbamoylmethylphenoxy-3-iso-
propylaminopropan-2-ol which is identical with the material described in
Example 1. The
1-p-carbomoylmethylphenoxy-3-N-benzly-N-isoproplyaminopropan-2-ol used 25
as starting material may be obtained as follows:-
25              A mixture of 1 g. of
1-p-carbamoylmethylphenoxy-2,3-epoxypropane, 25 ml. of          methanol
and 0.75 g. of N-benzylisopropylamine is heated in a sealed tube at
110[err]C.          for 12 hours and is then evaporated to dryness. The
residue is partitioned between          50 ml. of aqueous N-hydrochloric
acid and 50 ml. of chloroform, and the hydrochloric  30     acid solution
is separated, basified with solid sodium carbonate and extracted twice  30
with 50 ml. of chloroform each time. The combined chloroform extracts are
dried and          evaporated to dryness and there is thus obtained as
residue 1-p-carbamoylmethyl
phenoxy-3-N-benzyl-N-isopropylaminopropan-2-ol.
EXAMPLE 19                                                        35
A solution of 1.33 g. of
1-(p-carbamoylmethylphenoxy)-3-isopropylaminopropan-  35           2-ol and
2 ml. of 37% w/v aqueous formalin in 20 ml. of absolute ethanol is heated
under reflux for 15 hours. The solution is then evaporated to dryness and
the solid           residue is crystallised from ethanol. There is thus
obtained 5-(p-carbamoylmethyl-
phenoxymethy1>-3-isopropyloxazolidine, m.p. 170-171[err]C.
40    40          EXAMPLE 20
40               3.8 G. of 1-chloro-3-isopropylaminopropan-2-ol
hydrochloride are added to a           solution of 3 g. of
4-hydroxyphenylacetamide and 1.6 g. of sodium hydroxide in 40 ml.
of water and the resulting solution is heated at 90-95[err]C. for 18 hours.
The mixture 



is basified to pH 10 and extracted three times with 50 ml. of chloroform
each time.            45           The combined chloroform extracts are
dried and evaporated to dryness and the residue  45           is extracted
three times with 50 ml. of cyclohexane each time. The residue is dissolved
in 10 ml. of ethyl acetate and the ethyl acetate solution is diluted with
15 ml. of petro-           leum ether (b.p. 60-80[err]C.) which is added
portionwise during several hours. The           mixture is kept at 0[err]C.
for 17 hours and then filtered and the semi-solid residue is            50
crystallised from ethyl acetate. There is thus obtained l-p
carbamoylmethylphenoxy-3-  50           isopropylaminopropan-2-ol which is
identical with the material described in Example 1.
EXAMPLE 21                0.5 G. of a 5% palladium-on-charcoal catalyst is
added to a solution of 1.2 g. of
l-p-carbamoylmethylphenoxy-3-aminopropan-2-ol in 50 ml. of acetone and the
mix-            ture is shaken in an atmosphere of hydrogen until one
molecular proportion of hydro-  55            gen is absorbed. The mixture
is filtered; the solid residue is extracted twice with 100            ml.
of boiling ethyl acetate each time and the combined organic solution is
evaporated            to dryness. There is thus obtained as residue
1-p-carbamoylmethylphenoxy-3-isopro-            pylaminopropan-2-ol which
is identical with the material described in Example 1.          13
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The 1-p-carbamoylmethylphenoxy-3-aminopropan-2-ol used as starting material
may be prepared as follows: -                         Ammonia gas is
bubbled for 1 hour through a solution of 1 g. of 1-p-carbamoyl-
methylphenoxy-2,3-epoxypropane in 50 ml. of methanol. The solution is kept
at room                         temperature for 3 days and is then
evaporated to dryness. There is thus obtained as  5         residue
1-p-carbamoylmethylphnoxy-3-aminopropan-2-ol, a crystalline solid which is
used without further purification.
EXAMPLE 22  10                         Sufficient methanol to give a clear
solution is added to a suspension of 5.2 g. of                 10
1-[2-methoxy-4-(3-oxobut-1-enyl)phenoxy]-2,3-epoxypropane in 100 ml. of
t-butyl-  10                         amine, and the solution is kept at
room temperature for 3 days and is then evaporated
to dryness. The residue is crystallised from a mixture of ethyl acetate and
petroleum                         ether (b.p. 60-80[err]C.) and there is
thus obtained 1- [2-methoxy-4-(3-oxobut-tenyl)   15
phenoxy] -3-t-butylamino-2-propanol, m.p. 62-64[err]C.                  15
The 1-[2-methoxy-4-(3-oxobut-1-enyl)phenoxy]-2,3-epoxypropane used as
start-  15                          ing material may be obtained as
follows: -                              A mixture of 12.5 g. of vanillin
(4-hydroxy-3-methoxybenzaldehyde), 50 ml. of
acetone and 40 ml. of 9% aqueous sodium hydroxide solution is kept at room
tem-                          perature for 3 days. 100 Ml. of water are
added, the excess of acetone is removed by  20     evaporation under
reduced pressure and the residue is acidified with 20%  aqueous  20
acetic acid solution. The mixture is filtered and the solid product is
crystallised from                          aqueous ethanol. There is thus
obtained 4-(4-hydroxy-3-methoxyphenyl)but-3-en-2-
one, m.p. 119-122[err]C.                              A mixture of 11.3 g.
of the above product, 110 ml. of epichlorohydrin and 6 drops  25
25      of piperidine is heated at 90-95[err]C  for 6 hours. The excess of
epichlorohydrin is  25                          removed by evaporation
under reduced pressure and the residue is stirred with 200 ml.
of N-aqueous sodium hydroxide solution at room temperature for 3 hours. The
mixture 



is filtered and the solid product is crystallised from benzene. There is
thus obtained                          1-
[2-methoxy-4-(3-oxobut-1-enyl)-phenoxy] -2,3-epoxypropane, m.p.
109-112[err]C.   30                  30
EXAMPLE 23                                          30
The process described in Example 22 is repeated except that
1-[2-methoxy-4-(3-                          oxobutyl)phenoxy]
-2,3-epoxypropane and isopropylamine are used as starting materials.
There is thus obtained
1-(2-methoxy-4-(3-oxobutyl)phenoxy]-3-isopropylamino-2-pro-
panol, m.p. 71-72[err]C.   35          The
1-[2-methoxy-4-(3-oxobutyl)phenoxy]-2,3-epoxypropane (b.p. 168[err]C./0.6
35                          mm.) used as starting material may be obtained
by a similar process to that described                          in the last
part of Example 22, except that 4-(4-hydroxy-3-methoxyphenyl)butan-2-one
[b.p. 126[err]C./0.4 mm., prepared by hydrogenation of
4-(4-hydroxy-3-methoxyphenyl)-                          but-3-en-2-one in
ethanol solution at room temperature and atmospheric pressure,
40     using Raney nickel as catalyst] is used as starting material.   40
40                                                            EXAMPLE 24
A  solution of 0.4 g. of
1-(2-allyl-4-N-methylcarbamoylmethylphenoxy)-3-iso-
propylamino-2-propanol in 50 ml. of ethanol is shaken with 0.2 g. of a 5 %
palladium-                           on-charcoal catalyst in an atmosphere
of hydrogen at atmospheric pressure and am-   45      bient temperature
until uptake of hydrogen ceases. The mixture is filtered, the filtrate  45
is evaporated to dryness and the residue is crystallised from ethyl
acetate. There is thus                           obtained
1-(4-N-methylcarbamoylmethyl-2-n-propylphenoxy)-3-isopropylamino-2-pro-
panol, m.p. 125-127[err]C.
EXAMPLE 25                   50          The process described in Example
10 is repeated using the appropriate 1-p-  50   50
carbamoylmethylphenoxy-3-chloro-2-propanol derivative and isopropylamine or
t-                           butylamine as starting materials, and there
are thus obtained the compounds described                           in the
following table:-     55            14
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[err]      [err]                [err]           m.p. [err]
H         methoxy         isopropyl        118-120
10                        H         methoxy         t-butyl           87-89



H         iodo            isopropyl        126-128             15
H         methlyl         isopropyl        12-127                       H
s-butyl         isopropyl    hydrogen oxalate
124-130                              20                        H
n-propyl        isopropyl        116-117                        n-butyl
H              isopropyl        115-117-                        n-butyl
H              t-butyl          oxalate
211-213                       allyl        H              isopropyl
112-114                      methyl  allyl          isopropyl       106-108
methyl      allyl           t-butyl         oxalate
187-189                       allyl       allyl           isopropyl
94-96                                35    There are also prepared, by a
similar process to that described in Example 10             using the
appropriate starting materials, 1-o-carbamoylmethylphenoxy-3-isopropyl-
amino-2-propanol hydrogen oxalate, m.p. 146-148C.; 1-(4-carbamoylmethyl-3-
5    methylphenoxy,)-3-isopropylamino-2-propanol, m.p.' 132-134[err]C.,
1-(4-carbamoyl-    5
methyl-2,3-dimethylphenoxy)-3-isopropylarino-2-propanol hydrogen  oxalate,
m.p.             213-215[err]C. and
1-(4-carbamoylmethyl-2,5-dimethylphenoxy)-3-isopropylamino-2-
propanol, m.p. 111-113[err]C.                 The
l-p-carbamoymethylphenoxy-3-chloro-2-propanol derivatives used as start-
10     ing materials may be obtained by the reaction of the corresponding
phenols with epi-  10             chlorohydrin by a similar process to that
described at the end of Example 10. Many             of the phenols
themselves are novel compounds, and these may be obtained by con-
ventional chemical methods using known starting materials, as follows:-
(3-Methoxy-4-hydroxyphenyl)acetamide, m.p.  113-115[err]C.  and  (3-iodo-4-
15     hydroxyphenyl)acetamide, m.p. 179-181[err]C. are obtained from the
corresponding    15             acetic acid derivatives by a similar
process to that described in Example 10 for the             preparation of
(3-bromo-4-hydroxyphenyl)acetamide.
(3-Methyl-4-hydroxyphenyl)acetamide,  m.p.  138-140[err]C.;
(3-s-butyl-4-hy-             droxyphenyl)acetamide, m.p. 110-116[err]C.
(2-methyl-4-hydroxyphenyl)acetamide,      20 m.p. 164-166[err]C.;
(2,3-dimethyl-4-hydroxyphenyl)acetamide, m.p. 96-98[err]C. and 20
(2,5-dimethyl-4-hydroxyphenyl)acetamide, m.p. 160-163[err]C. are also
similarly ob-             tained from the corresponding acetic acid
derivatives, in the case of the 3-s-butyl             derivative the methyl
rather than the ethyl being used. (3-Methyl-4-hydroxyphenyl)
acetic acid, m.p. 98-101[err]C., is itself prepared by heating
3-methyl-4-hydroxyaceto-      25     phenone with sulphur and morpholine
(the Willgerodt reaction) and hydrolysing the  25              product with
aqueous sodium hydroxide solution. (2-Methyl-4-hydroxyphenyl)acetic
acid, m.p. 147-149[err]C., is similarly obtained from
2-methyl-4-hydroxyacetophenone.     



14                  15                                      1,285,038
15                           (3-s-Butyl-4-hydroxyphenyl)acetic acid (an
oil) is similarly obtained from 3-s-butyl-4-
hydroxyacetophenone, m.p. 128-130[err]C., which itself is obtained by
reacting 2-s-                           butylphenol with acetic anhydride,
and then reacting the 2-s-butylphenyl acetate thus
obtained with aluminium chloride in nitrobenzene solution.
(2,3-Dimethyl-4-hydrox-                   5  phenyl)acetic acid (m.p. not
recorded) and (2,5-dimethyl-4-hydroxyphenyl)acetic acid,  5
m.p. 150-151[err]C. are similarly obtained from 2,3-dimethylphenol and
2,5-dimethyl-                           phenol respectively, by way of,
respectively, 2,3-dimethylphenyl acetate and 2,3-di-
methyl-4-hydroxyacetophenone, m.p. 141-142[err]C. and 2,5-dimethylphenyl
acetate and                           2,5-dimethyl-4-hydroxyacetophenone,
m.p. 128-129[err]C.                   10
(3-n-Propyl-4-hydroxyphenyl)acetamide, m.p. 115-116[err]C., is obtained by
the   10                           hydrogenation of
(3-allyl-4-hydroxyphenyl)acetamide (Example 13) in ethanol solution
with hydrogen in the presence of a 5% palladium-on-charcoal catalyst.
4-Hydroxyphenyl-N-n-butylacetamide, b.p. 204[err]C./O.5 mm. and 4-hydroxy-
phenyl-N-allylacetamide, m.p. 79-80[err]C. are obtained by reacting
4-hydroxyphenyl-                   15     acetic acid with acetyl chloride
and then with thionyl chloride, reacting the 4-acetoxy-  15
phenylacetyl chloride thus obtained in benzene solution with, respectively,
n-butylamine                           and allylamine, and rapidly
hydrolysing the 4-acetoxyphenylacetamide derivative thus
obtained with aqueous sodium hydroxide solution at room temperature.
(3-Allyl-4-hydroxyphenyl)-N-methylacetamide, m.p. 78-80[err]C. and
(3-allyl-4-              20     hydroxyphenyl)-N-allylacetamide, m.p.
75-76C. are obtained from  4-hydroxy-     20
phenyl-N-methylacetamide (Example 14) and 4-hydroxyphenyl-N-allylacetamide
res-                            pectively by a similar process to that
described in Example 1-3 for the preparation of
(3-allyl-4-hydroxyphenyl)acetamide. The intermediate products
4-allyloxyphenyl-N-                            methylacetamide, m.p.
64-66[err]C, and 4-allyloxyphenyl-N-allylacetamide, m.p. 78-
25     80[err]C., have the melting points shown.
25                                                             EXAMPLE 26
A suspension of 1 g. of 1-p-ethoxycarbonylmethylphenoxy-3-isopropylamino-2-
propanol in 75 ml. of aqueous ammonia solution (specific gravity 0.88) is
stirred at                            room temperature for 18 hours and the
resulting solution is then evaporated to dryness.                    30
There is thus obtained
l-p-carbamoylmethylphenoxy-3-isopropylamino-2-propanol     30
which is identical with the material described in Example 1.
The  l-p-ethoxycarbonylmethylphenoxy-3-isopropylamino-2-propanol  used  as
starting material may be obtained as follows: -
Hydrogen chloride gas is bubbled for 6 hours through a boiling solution of
4.5 g.                    35
1-p-cyanomethylphenoxy-3-isopropylamino-2-propanol [m.p. 63-65C. after
crys-     35                            tallisation from a mixture of
benzene and petroleum ether (b.p. 60-80C.); prepared
by a similar process to that described in Example 10 from
p-hydroxyphenylacetonitrile,                            epichlorohydrin and
isopropylamine] in 150 ml. of absolute ethanol and the solution
is kept at room temperature for a further 16 hours and is then evaporated
to dryness.                    40     The residue is dissolved in 100 ml.
of water and  the solution is basified with solid  40
sodium carbonate and extracted twice 100 ml. of chloroform each time. The
combined                            chloroform extracts are dried and
evaporated to dryness. The residue is dissolved in
The minimum quantity of ethyl acetate, 100 ml. of petroleum ether (b.p.
60-80C.)                            is added and the mixture is allowed to
stand for 30 minutes. The supernatant liquid                    45     is
decanted off and evaporated to dryness and the residue is crystallised from
petro-  45      leum ether (b.p. 60-80C.). There is thus obtained
1-p-ethoxycarbonylmethylphenoxy-
3-isopropylamino-2-propanol, m.p. 51-52[err]C.
EXAMPLE 27                                 The process described in Example
10 is repeated using the appropriatc 1-phenoxy- 



50    3-chloro-2-propanol derivative and isopropylamine as starting
materials, and there are  50                            thus obtained the
compounds described in the following table: -         20         25
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16                                 [err]                           [err]
A                  [err]        m.p. [err]                        H
[err]                   bromo           102-104                        H
[err]            bromo           69-71  H       [err]              nitro
130-132                                 10                        H
[err]                   H               101-104                        H
[err]              allyl           93-95
15                       H     [err]             allyl            78-80
isopropyl   [err]             nitro                108-110
H       -CH=CH-               methoxy          138-140
20                    isopropyl  -CH=CH-                methoxy
123-125                        H      [err]            H              85-87
25                   There are also prepared, by a similar process to that
described in Example 10             using the appropriate starting
materials, 1-(4[err]-cyanovinyl-2-methoxyphenoxy)-3-iso- 



propylamino-2-propanol, m.p. 102-104[err]C.
30      5          The 1-phenoxy-3-chloro-2-propanol derivatives used as
starting materials may  5             be obtained by the reaction of the
corresponding phenols with epichlorohydrin by a             similar process
to that described at the end of Example 10. Many of the phenols
themselves are novel compounds, and these may be obtained by conventional
chemical             methods using known starting materials as follows:-
35      10        [err]-(3Bromo-4-hydroxyphenyl)propionamide, m.p.
130-132[err]C. and   [err] -bromo-    10
4-hydroxyphenyl)butyramide, m.p. 48-50[err]C. are obtained from the.
corresponding             propionic acid derivative and butyric acid
derivative respectively by a similar process             to that described
in Example 10 for the preparation of (3-bromo-4-hydroxyphenyl)
acetamide. y-(3-Bromo-4-hydroxyphenyl)butyric acid, m.p. 74-76[err]C., is
itself ob-         40      15     tained by the bromination of
y-(4-hydroxyphenyl)butyric acid with bromine in chloro-  15
form at room temperature.
[err]-(3-Nitro-4-hydroxyphenyl)propionamide, m.p. 149-1511[err]C.;
.y-(4-hydroxy-             phenyl)butyramide, m.p. 119-121[err]C. and
a-(4-hydroxyphenyl)propionamide  [4-             hydroxyhydratropamide],
m.p. 120-122[err]C. are obtained by the reaction of, respec-         45
20     tively, the corresponding ethyl propionate, ethyl butyrate and
methyl hydratropate  20             with aqueous ammonium hydroxide
solution (specific gravity 0.880) at room tem-             perature for 18
hours.                 [err]-(3-Allyl-4-hydroxyphenyl)propionamide   and
y-(3-allyl-4-hydroxy-phenyl)-             butyramide, both oils, are
obtained from, respectively, [err]-(4-hydroxyphenyl)propion-      25
amide and y-(4-hydroxyphenyl)butyramide by a similar process to that
described in  25              Example 13 for the preparation of
(3-allyl-4-hydroxyphenyl)acetamide. The inter-              mediate
products [err] (m.p. 120-121[err]C.) and y-(4-
allyloxyphenyl)butyramide (m.p. 91-93[err]C.) have the melting points
shown.
[err]-(3-Nitro-4-hydroxyphenyl)-lN-isopropylpropionamide,  m.p.
90-92[err]C;  3-      30     methoxy-4-hydroxycinnamamide, m.p.
147-149[err]C. and N-isopropyl-3-methoxy-4-    30
hydroxycinnamamide, m.p. 177-179[err]C. are obtained by reacting the
corresponding              carboxylic acids with acetyl chloride and then
with thionyl chloride, reacting the 4         acetoxyphenylacyl chloride
derivatives thus obtained with isopropylamine or gaseous
ammonia as appropriate, and rapidly hydrolysing the
4-acetoxyphenylacylamide deri-      35     vatives thus obtained with
aqueous. sodium hydroxide solution.                    35
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WHAT WE CLAIM IS:-                             1. Alkanolamine derivatives
of the formula:-                              wherein [err] stands for an
alkyl or hydroxyalkyl radical, wherein either A stands for an
5  alkylene radical and [err] stands for an acyl, carbamoyl,
alkylcarbamoyl, alkenylcarb-  5                         amoyl or carbazoyl
radical, or A stands for an alkenylene radical and [err] stands for an
acyl, cyano, alkoxycarbonyl, carbamoyl, alkylcarbamoyl, alkenylcarbamoyl or
carbazoyl                         radical, wherein n stands for the integer
1 or 2 and wherein [err] the values of which                         may be
the same or different When n stands for 2, is selected from hydrogen and
halo- 



10     gen atoms, and alkyl, cycloalkyl, alkenyl, nitro, hydroxy,
alkylthio, alkoxy, alkenyloxy,  10                         aryl, aryloxy,
aralkyl, aralkoxy, hydroxyalkyl, akoxyalkyl, halogenoalkyl, acyl, alkoxy-
carbonyl and cyano radicals; and the esters thereof; and the
aldehyde-condensation                         products thereof; and the
acid-addition salts thereof.                              2. Alklanolamine
derivatives as claimed in claim 1 wherein [err] stands for an alkyl
15     or hydroxyalkyl radical each of up to 6 carbon atoms; wherein either
A stands for an  15                         alkylene radical of from 1 to 5
carbon atoms and [err] stands for an alkanoyl radical of
up to 6 carbon atoms, or for the carbamoyl radical, or for an
alkylcarbamoyl or alkenyl-                         carbamoyl radical
wherein the alkyl or alkenyl part each contains up to 6 carbon atoms
or for the carbazoyl radical, or A stands for an alkenylene radical of from
2 to 5 carbon                 -20     atoms and [err] stands for an
alkanoyl radical of up to 6 carbon atoms, or for the cyano  20
radical, or for an alkoxycarbonyl radical of up to 6 carbon atoms, for the
carbamoyl                          radical, or for an alkylcarbamoyl or
alkenylcarbamoyl radical wherein the alkyl or
alkenyl part each contains up to 6 carbon atoms, for the carbazoyl radical;
and wherein                          [err] the values of which may be the
same or different when n stands for 2, is selected                  25
from hydrogen and halogen atoms, nitro, hydroxy and cyano radicals, alkyl,
alkenyl,  25                          acyl and alkoxyacrbonyl radicals each
of up to 6 carbon atoms, cycloalkyl radicals of                          up
to 8 carbon atoms, alkylthio, alkoxy and alkenyloxy radicals each of up to
5 carbon                          atoms, aryl, aryloxy, aralkyl and
aralkoxy radicals each of up to 10 carbon atoms,
and alkyl radicals of up to 5 carbon atoms each of which is substituted by
one or more                  30      hydroxy radicals, alkoxy radicals of
up to 4 carbon atoms or halogen atoms; and the  30     5
esters thereof which are derived from an aliphatic carboxylic acid of up to
20 carbon                           atoms or an aromatic carboxylic acid of
up to 10 carbon atoms; and the condensation
products thereof with an aldehyde of the formula [err] wherein [err] stands
for                           hydrogen or for an alkyl radical of up to 4
carbon atoms; and the acid-addition salts                  35     thereof.
10                        3. Alkanolamine derivatives as claimed in claim 2
wherein [err] stands for an alkyl                           or hydroxyalkyl
radical of 3, 4 or 5 carbon atoms which is branched at the [err]-carbon
atom.                                4. Alkanolamine derivatives as claimed
in claim 3 wherein [err] stands for the iso-                   40
propyl, s-butyl, t-butyl, 2-hydroxy-1,1-dimethylethyl or
2-hydroxy-1-methylethyl radi-  40     15                    cal; wherein
either A stands for the methylene, ethylene, ethylidene or trimethylene
radical and [err] stands for the acetyl, propionyl, carbamoyl,
methylcarbamoyl, isopropyl-                           carbamoyl,
n-butylcarbamoyl, allylcarbamoyl or carbazoyl radical, or A stands for the
vinylene radical and [err] stands for the acetyl, propionyl, cyano,
methoxycarbonyl,                   45     ethoxycarbonyl, carbamoyl,
methylcarbamoyl, isopropylcarbamoyl, n-butyl-carbamoyl,  45     20
allylcarbamoyl or carbazoyl radical; and wherein [err] the values of which
may be the                            same or different when n stands for
2, is selected from hydrogen, fluorine, chlorine,
bromine and iodine atoms and methyl, ethyl, n-propyl, s-butyl, cyclopropyl,
cyclobutyl,                            cyclopentyl, allyl, nitro, hydroxy,
methylthio, methoxy, isopropoxy, allyloxy, phenyl,                    50
phenoxy, benzyl, [err]-phenylethyl, benzyloxy, hydroxymethyl,
methoxymethyl, trifluoro-  50     25                     methyl, acetyl,
propionyl, methoxycarbonyl, ethoxycarbonyl and cyanq radicals; and
the esters thereof which are derived from acetic, palmitic, stearic, oleic
or benzoic                            acid; and the condensation products
thereof with formaldehyde or isobutyraldehyde;
and the acid-addition salts thereof.                    55           5.
Alkanolamine derivatives of the formula given in claim 1 wherein [err] ;and
55     30                       have the meanings stated in claim 2,
wherein A stands for the methylene radical,                             and
wherein [err] has the relevant meaning stated in Claim 2 when A ,ands for
an                             alkylene radical, and the esters and
aldehyde-condensation products thereof as defined
in claim 2, and the acid-addition salts thereof.     



18                                        1,285,038              6.
Alkanolamine derivatives as claimed in claim 5 wherein [err] has the
meaning         stated in claim 3.              7. Alkanolamine derivatives
of the formula given in claim 1 wherein [err] and          n have the
meanings stated in claim 4, wherein A stands for the methylene radical, and
5       wherein [err] has the relevant meaning stated in claim 4 when A
stands for the methylene  5          radical, and the esters and
aldehyde-condensation products thereof as defined in claim          4, and
the acid-addition salts thereof.               8. Alkanolamine derivatives
of the formula:-       10     wherein [err] , A and [err] have the meanings
stated in claim 2, and the esters and       10
aldehyde-condensation products thereof as defined in claim 2, and the
acid-addition           salts thereof.               9. Alkanolamine
derivatives as claimed in claim 8 wherein [err] has the meaning
stated in claim 3.   15          10.  Alkanolamine derivatives of the
formula given in claim 8 wherein [err] R2, A  15           [err]  have the
meanings stated in claim 4, and the esters and aldehyde-condensation
products thereof as defined in claim 4, and the acid-addition salts
thereof.                          15                11. Alkanolamine
derivatives of the formula given in claim 8 wherein [err] stands
for the isopropyl or t-butyl radical, [err] stands for the carbarmoyl
radical or for an   20      alkylcarbamoyl radical wherein the alkyl
radical contains up to 3 carbon atoms, A     20           stands for the
methylene radical and [err] stands for hydrogen, or for a halogen atom,
or for an alkyl, alkenyl or alkoxy radical each of up to 4 carbon atoms,
and the acid-           addition salts thereof.                12.
Alkanolamine derivatives of the formula given in claim 8 wherein [err]
stands   25      for the isopropyl or t-butyl radical, [err] stands for the
acetyl or carbamoyl radical, A  25            stands for the ethylene or
vinylene radical and [err] stands for an alkoxy radical of up            to
4 carbon atoms, and the acid-addition salts thereof.
20                 13. Alkanolamine derivatives of the formula given in
claim 8 wherein [err] stands            for the isopropyl or t-butyl
radical, [err] stands for the cyano radical, A stands for the    30
vinylene radical and [err] stands for an alkoxy radical of up to 4 carbon
atoms, and    30            the acid-addition salts thereof.
14. The compound 1-p-carbamoylmethylphenoxy-3-isopropylamino-2-propanol
and the acid-addition salts thereof.                 15. The compound
l-p-carhmoylmethyl)phenoxy-3-isopropylamino-    35     2-propanol and the
acid-addition salts thereof.                                           35
16. The compounds 1-2-bromo-4-carbamoylmethylphenoxy)-3-isopropylamino-2-
propanol; l-p-carbamoylmethylphenoxy-3-t-butylamino-2-propanol;  1-m
carbamoyl-             methylphenoxy-3-isopropylamino-2-prpanol;   1
(2-allyl-4-carbamoylmethylphenoxy)-
3-isopropylamino-2-propanol;
1-(4-carbamoylmethyl-2-methoxyphenoxy)-3-isopropyl-    40
amino-2-propanol and
l-p-(N-methylcarbamoylmethyl)phenoxy-3-isopropylamino-         40
propanol and the acid-addition salts thereof.             17. The compounds
1-(4-carbamoylmethyl-2-iodophenoxy)-3-isopropylamino-2-
25             propanol;
1-(4-carbamoylmethyl-2-methylphenoxy)-3-isopropylamino-2-propanol;  1-
(4-carbamoylmethyl-2-n-isopropylamino-2-propanol; 1-(4-carbamoyl-
4     45     2-s-butylphenoxy)-3-isopropylamino-2-propanol;   l -
(4-carbamoylmethyl-2-methoxy-  45 



phenoxy)-3-t-butylamino-2-propanol;
1-(4-N-methylcarbamoylmethyl-2-n-propylphen-
oxy)-3-isopropylamino-2-propanol;
1(2-allyl-4-N-methylcarbamoylmethylphenoxy)-3-                 30
isopropylamino-2-propanol;
l-(2-allyl-4-N-methylcarbamoylmethylphenoxy)-3-t-butyl-
amino-2-propanol and
1-(4-carbamoylmethyl-2,5-dimethylphenoxy)-3-isopropylamino-     50
2-propanol and the add-addition salts thereof.
50                  18.  The  compounds
1-(4-[err]-carbamoylethyl-2-methoxyphenoxy)-3-isopropyl-
amino-2-propanol and
1-(4-[err]-carbamoylethyl-2-methoxyphenoxy)-3-t-butylamino-2-
propanol and the acid-addition salts thereof.                  19. The
compound 1- [2-methoxy-4-3-oxobutyl)phenoxy]-3-isopropylamino-2-     55
propanol and the acid-addition salts thereof.
55                   20. The compound
1-(2-methoxy-4-[err]-methoxycarbonylvinylphenoxy)-3-isopropyl-.
amino-2-propanol and the acid-addition salts thereof.                   21.
The compounds 1-4,[err]-cyanoovinyl-2-methoxyphnoxy)-3-isopropylamino-2-
propanol;  1- 4-[err]-carbamoylvinyl-2-methoxyphenoxy)-3-isopropylamino2
propanol            19                              1,285,038
19 and  - [2-methoxy-4-(3-oxobut-l-enyl)phenoxy]-3-t-butylamino-2-propanol
and the      acid-addition salts thereof. and                         22.
The compound 5-(p-carbamoylmethylphenoxymethyl)-3-isopropyloxazolidine and
and the acid-addition salts thereof. 5            23. Acid-addition salts
as claimed in any of claims 1 to 22 which are hydro-  5 chlorides,
hydrobromides, phosphates, sulphates, oxalates, lactates, tartrates,
acetates,             salicylates, citrates, benzoates, [err]-naphthoates,
adipates or 1,1-methylene-bis-(2-hydroxy-
3-naphthoates), or salts derived from sulphonated polystrene resins.
24. A process for the manufacture of the alkanolamine derivatives, esters
thereof,                   10    aldehyde-condensation products thereof and
acid-addition salts thereof, claimed in any  10                of claims 1
to 23, [err] and n hereinafter having any of the meanings stated in
any of claims 1 to 23, which comprises either:                         (a)
the reaction of a compound of the formula: - nd     10    A
15    wherein X stands for the group [err] or the group [err] wherein
15 Y     stands for a halogen atom, or of mixtures of such compounds
wherein X has both meanings stated above, with an amine of the formula
[err]; or (b) the reaction of a compound of the formula:-    25
20    or of an alkali metal derivative thereof with a compound of the
formula:-         20  30                                  Y [err] or [err]



(c) the reaction in the presence of a base of a compound of the formula: -
35                                                 NHR         40
with a compound of the formula: -                    25
[err] or [err]                                 25
wherein [err] stands for hydrogen or for the carboxy radical, and wherein
[err] stands for      45                 an alkyl radical of up to 6 carbon
atoms, A in the reaction product being the vinylene
radical; or                   30    (d) the hydrogenolysis of a compound of
the formula: -                            30
wherein [err] stands for a hydrogenolysable radical, or an acid-addition
salt thereof; or      55                 (e) the reaction under reducing
conditions of a compound of the formula: -
C   L   M   S           20                                       1,285,038
20                       or an acid-addition salt thereof, with a carbonyl
compound of the formula [err]                wherein [err] stands for an
alkyl radical and [err] stands for an alkyl or hydroxyalkyl radial
such that the radical [err] has the meaning stated for [err] whereafter if
desired:        5      (f) a compound wherein R2 stands for the cyano
radical is hydrolysed to the corres-    5                ponding compound
wherein [err] stands for the carbamoyl radical; or a compound wherein R2
stands for an alkoxycarbonyl radical is converted into the corresponding
compound wherein [err] stands for the carbamoyl or carbazoyl radical or for
an alkyl-                carbamoyl or alkenylcarbamoyl radical; or       10
(g) a compound wherein A stands for an alkenylene radical is reduced to the
corres-  10                ponding compound wherein A stands for an
alkylene radical; or                (h) an alkanolamine derivative is
converted into an ester thereof by reaction of an acid-
addition salt of the alkanolamine derivative with an acylating agent; or
(i) an alkanolamine derivative is converted into the corresponding
oxazolidine deriva-       15     tive by reaction with an aldehyde;
15                and whereafter if desired the alkanolamine derivative or
ester thereof or aldehyde-con-                densation product thereof in
free base form is converted into an acid-addition salt
thereof by interaction with an acid by conventional means. 



25. A process as claimed in claim 24 wherein Y stands for the chlorine or
bromine       20     atom.
20                     26. A process as claimed in claim 24(c) which is
carried out under conditions                suitable for the Knoevenagel or
Perkin reaction.                     27. A process as claimed in claim 24
wherein [err] stands for the ethyl radical.                     28. A
process as claimed in claim 24 or 27 Which is carried out under conditions
25     suitable for the Wittig reaction.
25                     29. A process as claimed in claim 24 wherein [err]
stands for the benzyl radical.                     30. A process as claimed
in claim 24 or 29 wherein the hydrogenolysis is carried                out
in a diluent or solvent by the use of hydrogen in. the presence of a
palladium              5                catalyst        30          31. A
process as claimed in claim 24 wherein [err] and [err] both stand for
methyl   30                radicals.                     32. A. process as
claimed in claim 23 or 31 wherein the reducing conditions are
provided either by hydrogen in the presence of a hydrogenation catalyst or
by an alkali                 borohydride.        35      33. Pharmaceutical
compositions comprising as active ingredient one or more.    35
alkanolamine derivatives, or esters thereof, or aldehyde condensation
products thereof,                 or acid-addition salts thereof, claimed
in any of claims 1 to 23, in association with a
pharmaceutically-acceptable diluent or carrier therefor.
34. Compositions as claimed in claim 33 which are in the form of tablets,
cap-                 sules, aqueous or oily solutions or suspensions,
emulsions, injectable aqueous or oily  40                 solutions or
suspensions, dispersible powders, sprays or aerosol formulations.
35. Compositions as claimed in claim 33 or 34 which additionally contain
one or                 more drugs selected from sedatives, vasodilators,
diuretics, hypotensive agents, myo-            15                 cardial
depressants, agents used in the treatment of Parkinson's
disease,cardiotonic        45     agents, and sympathomimetic
bronchodilators.                                            45
36. Alkanolamine derivatives, claimed in any of claims 5, 6, 7, 11, 14 and
15                 as hereinbefore particularly described in Example 1 or
2.                     37. Alkanolamine derivatives and acid-addition salts
thereof, claimed in any of             20                 claims 1 to 16,
18 and 20 as hereinbefore particularly described in Examples 1 to 16.
50          38. Alkanolamine derivatives, aldehyde-condensation products
thereof and acid-  50                 addition salts thereof, claimed in
any of claims 1 to 23, as hereinbefore particularly
described in Examples 1 to 27.                     39. A process for the
manufacture of alkanolamine derivatives, aldehyde conden-             25
sation products thereof and acid-addition salts thereof, claimed in any of
claims 24 to         55     32, as hereinbefore particularly described in
Examples 1 to 27.                         55
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