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[57] ABSTRACT 
A pharmaceutical composition is disclosed, which con 
tains a short-acting B-blocking compound of the for 
mula 

I 
H ocuzcncnzmm 

R1OCA 

wherein R1 may be an alkyl, cycloalkyl, alkenyl, alky 
nyl, alkyl carboxymethyl, aryl carboxymethyl, aryl or 
aralkyl, A may be an alkylene or alkenylene, X may be 
independently amino, hydrogen, halogen, hydroxy, 
alkoxy, aryloxy, aralkyl, cyano, amido or tri?uoro 
methyl, n is an integer from 1 to about 4, R may be an 
alkyl, propargyl, dimethylpropargyl or hydroxyalkyl; 
or a pharmaceutically acceptable salt thereof in a hy 
droalcoholic solution further containing a physiologi 
cally acceptable buffering agent, ethanol and a physio 
logically acceptable liquid polyhydric compound. A 
method for treatment or prophylaxis of cardiac disor 
ders using the composition of the present invention is 
also disclosed. 

10 Claims, 2 Drawing Sheets 
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PHARMACEUTICAL COMPOSITION AND 
METHOD OF TREATMENT OR PROPHYLAXIS 

OF CARDIAC DISORDERS 

This is a continuation of application Ser. No. 
07/289,501, ?led Dec. 23, 1988, now abandoned which 
is a continuation of application Ser. No. 810,547, ?led 
Dec. 18, 1985, now abandoned which is a continuation 
in-part of Ser. No. 598,061, ?led Apr. 9, 1984, now 
abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to pharmaceutical com 
positions which contain short-acting B-adrenergic 
blocking agents. More particularly, the invention con 
cerns novel compositions in which ester-containing 
l3-blocking drugs are stabilized against hydrolysis dur 
ing shipping and storage. 

In the past, the emphasis in B-blocker research has 
been to develop stable drugs which could be adminis 
tered to cardiac patients over relatively long periods of 
time. However, often it is desirable in the critical care 
setting to quickly reduce heart work or improve rhyth 
micity during a cardiac crisis, e.g., during or shortly 
after a myocardial infarction. Conventional B-blocking 
agents can be employed for such treatment, but their 
long durations of action can cause undesirable side ef 
fects. 

Recently, certain compounds containing ester func 
tions have been found to possess ,B-adrenergic blocking 
activity. (See U.S. Pat. No. 4,387,103 to Erhardt, et al., 
‘June 7, 1983.) These compounds generally have a short 
duration of action in vivo, and do not possess the disad 
vantages of the conventional B-blockers described 
above. The ester groups in these compounds have, how 
ever, been found to be somewhat unstable in aqueous 
environments, such as intravenous infusion solutions. 
The practical effect of this instability is that conven 
tional compositions containing the compounds have 
relatively short shelf lives, thus making commercial 
distribution and storage dif?cult. 

Therefore, there remains a need for pharmaceutical 
preparations of short-acting B-blockers which are stable 
in vitro and have a relatively long storage life. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, disclosed 
herein is a pharmaceutical composition for the treat 
ment or prophylaxis of cardiac disorders in a mammal 
comprising from about 0.1 to about 30% by weight of a 
B-adrenergic blocking compound having the formula 

(70» 

OH 

fl) OCHZCHCHZNHR 
RIOCA 

where R1 is an alkyl having from 1 to about 6 carbon 
atoms, cycloalkyl of from 3 to about 5 carbon atoms, 
alkenyl of from 2 to about 5 carbon atoms, alkynyl of 
from 3 to about 5 carbon atoms, alkyl carboxymethyl 
where the alkyl is from 1 to about 5 carbon atoms, aryl 
carboxymethyl in which the aryl portion contains from 
6 to about 10 carbon atoms, aryl of from 6 to about 10 
carbon atoms, or aralkyl wherein the alkyl portion con 
tains from 1 to about 6 carbon atoms and the aryl por 
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tion represents substituted or unsubstituted monocyclic 
or polycyclic aromatic ring systems of from 6 to about 
10 carbon atoms; A is an alkylene from about 1 to about 
5 carbon atoms, or alkenylene of from 2 to about 5 
carbon atoms; X is independently amino, hydrogen, 
halogen, hydroxy, alkoxy, aryloxy, aralkyl, cyano, 
amido, or trifluoromethyl; n is an integer from 1 to 
about 4; R is alkyl having from 1 to about 5 carbon 
atoms, propargyl, dimethylpropargyl, or hydroxyalkyl 
,having from 1 to about 6 carbon atoms; and its pharma 
ceutically acceptable salts in a hydroalcoholic solution 
further comprising from about 0.05 to about 2 molar 
physiologically acceptable buffering agent; from about 
5 to about 60% by volume ethanol; from about 5 to 
about 60% by volume of a physiologically acceptable 
liquid polyhydric compound; and said hydroalcoholic 
solution having a pH of from about 4.0 to about 6.0. A 
method for the treatment or prophylaxis of cardiac 
disorders in a mammal comprising parenteral adminis 
tration of the composition of the invention to such 
mammal is also disclosed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1: A graphic depiction of the effect of various 
pH levels on the potency of methyl 3-(p-phenoxy 
propanolamine) propionate over time. 
FIG. 2: A graphic depiction of rate of degradation of 

methyl 3-(p-phenoxypropanolamine) propionate at 55° 
C. and at various pH levels. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In accordance with the present invention, it has been 
discovered that a stable pharmaceutical composition 
possessing a relatively long shelf life can be prepared 
using short-acting, ester-containing B-blockers of the 
formula: 

(30" 

OH 

OCI'I2CHCH2NHR 

R logA 

where R1 may be an alkyl having from 1 to about 6 
carbon atoms such as methyl, ethyl, propyl, t-butyl, 
isopentyl, and the like; cycloalkyl of from 3 to about 5 
carbon atoms such as cyclopropyl, cyclopentyl, methyl 
cyclopropyl, and the like; alkenyl of from 2 to about 5 
carbon atoms such as ethenyl, propenyl, 2-methyl-2 
butenyl, and the like; alkynyl of from 3 to about 5 car 
bon atoms such as ethynyl, propynyl, 3-methyl-l-buty 
nyl, and the like; alkyl carboxymethyl where the alkyl is 
from 1 to about 5 carbon atoms such as methyl carboxy 
methyl, ethyl carboxymethyl, propyl carboxymethyl, 
and the like; aryl carboxymethyl in which the aryl por 
tion contains from 6 to about 10 carbon atoms such as 
phenyl carboxyrnethyl, napthyl carboxymethyl and the 
like; aryl of from 6 to about 10 carbon atoms such as 
phenyl, 2-tolyl, 2-methoxyphenyl, naphthyl, and the 
like; or aralkyl in which the alkyl portion contains from 
1 to about 6 carbon atoms and the aryl portion repre 
sents substituted or unsubstituted monocyclic or poly 
cyclic aromatic ring systems of from 6 to about 10 car 
bon atoms such as benzyl, phenethyl, l-naphthylpropyl, 
3,4-dimethoxyphenethyl, naphthylethyl, and the like. 
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A may be an alkylene from about 1 to about 5 carbon 
atoms such as methylene, ethylene, propylene, and the 
like; or alkenylene of from 2 to about 5 carbon atoms 
such as ethenylene, propenylene, isobutylenylene, and 
the like. 
X is independently amino, hydrogen, halogen, hy 

droxy, alkoxy of from about 1 to about 10 carbon atoms 
such as methoxy, ethoxy and the like, of from about 6 to 
about 10 carbon atoms such as phenyloxy and the like, 
wherein the alkyl portion contains from 1 to about 6 
carbon atoms and the aryl portion contains from 6 to 
about 10 carbon atoms such as phenylmethyl, p-methyl 
benzylmethyl dimethylbenzyl, phenyl t-butyl, 3,4-dime 
thoxyphenethyl and the like, (preferably dimethylben 
zyl, phenyl t-butyl, 3,4-dimethoxyphenethyl), cyano, 
amido, or tri?uoromethyl, and n is an integer from 1 to 
about 4. 
R may be an alkyl having from 1 to about 5 carbon 

atoms such as methyl, ethyl, propyl, t-butyl, isopentyl, 
and the like; propargyl; dimethylpropargyl; or hydrox 
yalkyl having from 1 to about 6 carbon atoms such as 
hydroxymethyl, hydroxyethyl, 2-hydroxypentyl and 
the like. 

In preferred compounds, R1 is ethyl or methyl, A is 
ethylene, X is hydrogen, the 

group is in the para position with respect to the side 
chain containing the —R group, and/ or —-R is repre 
sented by —W—B where —W—- is an alkylene contain 
ing from 1 to about 10 carbon atoms, and -—-B is —NR 
2COR3, —NR2CONR3R4, —NR2SO2R3, —NR 
2SO2NR3R4, —NRZCOOR5 or —NHR6, where R2, R3, 
R4 and R5 may each be hydrogen, lower alkyl of from 
about 1 to about 10 carbon atoms, lower alkoxyalkyl of 
from 1 to about 10 carbon atoms, lower alkoxyaryl 
wherein the alkoxy portion contains from 1 to about 6 
carbon atoms and thearyl portion contains from 6 to 
about 10 carbon atoms, lower cycloalkyl of from 3 to 
about 10 carbon atoms, lower alkenyl of from 1 to about 
10 carbon atoms, lower alkynyl of from 1 to about 10 
carbon atoms, aryl of from 6 to about 10 carbon atoms, 
heteroaryl of from about 4 to about 10 carbon atoms or 
aralkyl wherein the alkyl portion contains from 1 to 
about 6 carbon atoms and the aryl portion contains from 
6 to about 10 carbon atoms, except that R3 and R5 are not 
hydrogen when E is —NR2SO2R3 or —NR2COOR5, or 
R3 and R4may together with N form a 5-to 7-membered 
heterocyclic group, and R5 is unsubstituted or substi 
tuted pyridinyl, phenyl, naphthyl or indoyl the optional 
R5 substituents being the same as X de?ned above. In 
one embodiment, R2, R3, R4 and R5 are hydrogen, or 
R3 and R4 together with N form a 5-7 membered heter 
ocyclic group. 

In one embodiment, R1 is lower alkyl of from 1 to 
about 5 carbon atoms or lower alkenyl of from 2 to 
about 5 carbon atoms; A is alkylene of up to about 3 
carbon atoms; X is lower alkyl of from 1 to about 10 
carbon atoms, lower alkenyl of from 2 to about 10 car 
bon atoms, lower alkynyl of from 2 to about 10 carbon 
atoms, lower alkoxy of from 1 to about 10 carbon 
atoms, halogen, acetamido, amino, nitro, alkylamino of 
from 1 to about 10 carbon atoms, hydroxy, lower hy 
droxyalkyl of from 1 to about 10 carbon atoms, or cy 
ano; n is an integer of from about 1 to about 4; R is 
lower alkyl of from 1 to about 10 carbon atoms or aral 
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kyl wherein the alkyl portion contains from about 1 to 
about 6 carbon atoms and the aryl portion contains from 
about 6 to about 10 carbon atoms. According to this 
embodiment, the Rl-containing group preferably is in 
the ortho- or para-position with respect to the R-con 
taining group. Preferably, R1 is a lower alkyl or alkenyl 
group having from 1 to about 3 carbon atoms, and X is 
hydrogen, lower alkoxy of from 1 to about 5 carbon 
atoms, lower alkyl of from 1 to about 5 carbon atoms, 
halogen or cyano. When the X substituent is a halogen, 
X preferably is fluorine. R1 preferably is methyl or 
ethyl, with methyl being particularly preferred. Ac 
cording to this embodiment, R preferably is lower alkyl 
of from 1 to about 5 carbon atoms or aralkyl wherein 
the alkyl portion contains from 1 to about 5 carbon 
atoms and the aryl portion contains from 6 to about 10 
carbon atoms. In particularly preferred embodiments, R 
is isopropyl, t-butyl or 3,4-dimethoxyphenethyl, and X 
is hydrogen with n being 4. When R1 is methyl or ethyl, 
A preferably is ethylene, and R is isopropyl, t-butyl or 
3,4-dimethoxyphenethyl. Most preferably, R is isopro 
pyl 
Methods for producing the above-described com 

pounds are known in the prior art. For example, U.S. 
Pat. No. 4,387,103 to Erhardt et al. (incorporated herein 
by reference) discloses methods for preparing above 
de?ned compounds wherein A is alkylene. Methods for 
preparing above-de?ned compounds wherein A is alke 
nylene are described in U.S. Pat. No. 4,191,765 to 
Fritsch et al. (incorporated herein by reference). 
The above-described ,B-blocking compounds may be 

separated into optically active enantiomers using con 
ventional methods. While both con?gurations are ac 
tive ,B-blockers, the l-isomers have been found to be 
more active than their dextrorotary counterparts. 

In one embodiment of the present invention, the com 
position contains a pharmaceutically acceptable acid 
addition salt of an above described B-blocking com 
pound, e.g., a hydrochloride, sulfate, phosphate, gluco 
nate, tartrate, etc. salt. 
The composition of the present invention consists of 

a hydroalcoholic solution containing an above de 
scribed B-blocking compound (or its pharmaceutically 
acceptable salt) at a concentration of from about 0.1 to 
about 30% by weight. Concentrations of less than about 
0.1% (weight) of the B-blocking compounds in solu 
tions generally do not provide effective B-blocking 
activity at practical infusion rates, while there is gener 
ally no added bene?t to having concentrations greater 
than about 30% (weight) of the ,B-blocker in solution. In 
particularly preferred compositions, the concentration 
of B-blocking compound in solution is from about 1 to 
about 30% by weight. 
One component of the hydroalcoholic solution is 

ethanol, preferably at a concentration of from about 5 to 
about 60% by volume. Ethanol has been found to be 
important in the stabilization of the B-blocking com 
pound according to the present invention. 
The hydroalcoholic solution also contains a physio 

logically acceptable liquid polyhydric compound, pref 
erably at a concentration of from about 5 to about 60% 
by volume. Physiologically acceptable liquid polyhyd 
ric compounds include, but are not limited to, alkyls of 
from 1 to about 10 carbon atoms having two or more 
adjacent hydroxyl groups such as ethylene glycol, 
propylene glycol, glycerol and the like; polyethyleneg 
lycols having a molecular weight of from about 200 to 

f 
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