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[57 l . ABSTRACT 

A pharmacologic preparation is disclosed for the 
treatment of angina pectoris consisting of 'a mixture of 
a long-acting vasodilating agent such as pentaeryth 
ritol tetranitrate, erythrityl tetranitrate or isosorbide 
dinitrate and a beta adrenergic receptor blocking 
agent such as l-( 3 ,4-dichlorophenyl )-2 
isopropylamino- 1 -ethanol, l-( 3 ,4-dihydrophenyl-2~ 
isopropylamino- 1 -ethanol, 1-( 2,5-dimethoxyphenyl ) 
2-methyl-2-t-butylamino- 1 -ethanol, 1 -3 ,4 
dichlorophenyl )-2-methyl-2-isopropy1amino- 1 
ethanol, l-(4-methanesulphonylaminophenyl)-2 
isopropylamino- 1 -ethanol, 1 -( 3-toly1oxy)-3 - 
isopropylamino-2-propanol, 1-(5,6,7,8 
tetrahydronaphth-Z-yl )-2-s-buty1amino- 1 -ethanol, 1 - 
(2-allylphenoxy)-3-isopropylamino-2-propanol, l-(p- v 
nitrophenyl )-2-isopropylamino- 1 -ethanol, 1 -( p 
nitrophenyl )-2-n-butylamino- 1 -ethanol or 1 - 
(isopropylamino)-3-( 1-naphthyloxy)-2-propanol hy 
drochloride. The vasodilating agent and the beta 
blocking agent can be administered together or sepa 
rately at short intervals such that the therapeutic ac 
tions of the two drugs overlap. 

1 Claim, N0 Drawings 
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TREATMENT OF ANGINA PECTORIS WITH A 
LONG-ACTING VASODILATING AGENTAND A 
BETA ADRENERGIC RECEPTOR BLOCKING 

AGENT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a pharmacologic 

composition and method for the treatment of angina 
pectoris. 

2. Description of the Prior Art 
Anti-anginal agents have heretofore been known. 

Historically, nitroglycerin has been the single undisput 
edly effective agent for treatment of this syndrome. Ni 
troglycerin, however, is a relatively short acting drug — 
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its effects usually disappear in less than a half hour -— ' 
and its use has therefore been generally restricted to 
administration at the time of an actual or anticipated 
anginal attack. Longer acting nitrates such as penta 
erythritol tetranitrate, erythrityl tetranitrate and isosor 
bide dinitrate have been suggested which afford relief 
over greater periods up to four hours or more and are 
therefore useful in prophylactic therapy to increase a 
patient’s tolerance to exercise and to decrease the 
number and severity of anginal attacks. The relief af 
forded by these longer acting nitrates, however, is a 
moderate form of relief which in most instances and es 
pecially in cases of severely diseased patients is far 
short of the degree of relief toward which the treatment 
is directed. While they improve a patient‘s exercise tol 
erance, the improvement is often moderate and abnor 
mal electrocardiographic responses can still occur after 
a relatively short exercise. 

In addition to the nitrates which act as vasodilating 
agents other substances have been suggested for the 
treatment of angina pectoris. Among these are the beta 
adrenergic receptor blocking agents, such as l-(3,4 
dichlorophenyl )-2-isopropylamino- 1 -ethanol, l-( 3,4 
dihydrophenyl-2-isopropylamino- l-ethanol, l-( 2,5 
dimethoxyphenyl)-2-methyl-2-t-butylamino-l-ethanol, 
l-( 3 ,4-dichlorophenyl )-2-methyl-2-isopropylamino- l - 
ethanol, l-( 4-methanesulphonylaminophenyl )-2 
isopropylamino-ethanol, l-(3-tolyloxy)-3 
isopropylamino-2-propanol, l-(5,6,7,8 
tetrahydronaphth-Z-yl)-2-s-butylaminoethanol, l-(2 
allylphenoxy)-3-isopropylamino~2-propanol, l-(p 
nitrophenyl)-2-isopropylaminoethanol, l-(p 
nitrophenyl )-2-n-butylaminoethanol and l 
(isopropylamino)-3-( l-naphthyloxy)-2-propanol hy 
drochloride, which tend to decrease the work of the 
heart. These have provided relief to about the same ex 
tent as that provided by the vasodilating agents and are 
therefore helpful in the treatment of angina pectoris 
but fail to provide the degree of relief desired. The level 
of relief provided by both the vasodilating nitrates and 
the beta blocking agents is limited by the dosages to 
which the patients can be safely subjected and there 
fore the quantum of relief noted above cannot be in 
creased by merely increasing the amount of the drug 
administered as to do so would exceed the tolerance 
level which in the case of the nitrates typically causes 
headache, weakness, faintness, or shock. 

It has also been suggested to increase the efficacy of 
anti-angina] agents by the combination of the agent 
with other drugs, e.g., a tranquilizing agent. The appli 
cability of these combinations, however, is limited to 

20 

25 

30 

35 

45 

55 

60 

2 
those instances in which the angina! attack is precipi 
tated by non-coronary disorders or irregularitiesupon 
which the second drug is effective. 

SUMMARY OF INVENTION 

It has now been found that a certain novel combina 
tion of the previously known anti-anginal compositions 
provides a degree of relief not heretofore obtainable 
and that patients treated with this new combination ex 
hibit vastly improved exercise tolerances and 
exercise-electrocardiographic responses. 
The present invention, therefore, provides pharma 

cologic compositions and a method for the treatment 
of angina pectoris. The pharmacologic compositions of 
my invention are a mixture of a long~acting vasodilating 
agent and a beta adrenergic receptor blocking agent. 
The method of my invention involves the administra 
tion to a patient suffering from angina pectoris of a 
vasodilating agent and a beta adrenergic receptor 
blocking agent either together or at relatively short in 
tervals such that the therapeutic actions of the two 
drugs overlap. 
The principal vasodilating agents suitable for use in 

the compositions and method of this invention are the 
long-acting nitrates, pentaerythritol tetranitrate, eryth 
rityl tetranitrate, and isosorbide dinitrate. While I have 
found that the above vasodilators such as isosorbide di 
nitrate give especially good results in the practice of my 
invention, other vasodilating agents or preparations 
can also be used, e.g., dipyridamoleand sustained 
action preparations of nitroglycerine, isosorbide dini 
trate and pentaerythritol tetranitrate. However, the use 
of these weaker agents does not provide the maximum 
degree of relief obtainable with the stronger agents 
such as isosorbide dinitrate. The chemical name of iso 
sorbide dinitrate is l,4,3,6-dianhydrosorbitol-2,5 
dinitrate. The chemical name of dipyridamole is 2,6 
bis_(diethanolamine)-4,8-dipiperidinopyrimido-(5,4 
d)-pyrimidine. 
The principal beta adrenergic receptor blocking 

agents for use in the compositions and method of this 
invention are l-(3,4-dichlorophenyl)-2 
isopropylamino- 1 -ethanol, l-( 3,4-dihydrophenyI-2 
isopropylamino-l-ethanol, l-(2,5-dimethoxyphenyl) 
2-methyl-2-t-butylamino- 1 -ethanol, l-( 3 ,4 
dichlorophenyl )~2-methyl-2-isopropylamino- l - 
ethanol, l;( 4-methanesulphonylaminophenyl )-2 
isopropylamino- 1 -ethanol, 1-( 3-tolyloxy)-3 
isopropylamino-2-propanol, l-( 5 ,6,7,8 
tetrahydronaphth-Z-yl )-2-s-butylamino- 1 -ethanol, 1 - 
(2-allylphenoxy )-3-isopropylamino-2-propanol, l-( p 
nitrophenyl )-2-isopropylamino- 1 -ethanol, l-( p 
nitrophenyl )-2-n-butylaminoethanol and l 
(isopropylamino)~3-( l-naphthyloxy )-2-propanol hy 
drochloride. 

In the treatment of angina pectoris the vasodilating 
agent and the beta blocking agent can be administered 
together as a single composition or they can be admin 
istered separately either simultaneously or at relatively 
short intervals such that the therapeutic actions of the 
two drugs overlap. The time interval between the ad 
ministration of each agent and the onset of therapeutic 
action as well as the duration of therapeutic action 
must be considered and these vary according to the 
particular agent used and the method of administra 
tion. 
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Normally, sublingual isosorbide dinitrate has an 
onset of action within ?ve minutes and a duration of ef 
fect of approximately two hours but when taken orally 
onset of action is delayed more than 30 minutes and its 
duration of effect is about 1V2 hours. Sustained action 
preparations of the same drug have an onset within one 
half hour and a duration of up to eight or more hours. 
Oral pentaerythritol tetranitrate on the other hand has 
an onset of action in approximately one hour and a du 
ration of effect up to four hours. Sustained action prep 
arations of this drug may act for 8 hours or more. Oral 
propranolol hydrochloride, i.e., l-(isopropylamino) 
3( l-naphthyloxy)-2-propanol hydrochloride has an 
onset of action within 20 to 30 minutes and a duration 
of effect of 4 to 6 hours or more. The therapeutic ef 
fects of the two agents, when administered simulta 
neously, either separately or as a mixture, can be made 
to coincide more closely by the use of delayed action 
coating compositions on one or both of them to alter 
the normal interval before onset of action. 
The amount of each drug used varies according to 

the particular combination of drugs and the method of 
administration; it also varies with the individual patient 
who should be titrated to determine the amount of 
each drug necessary for optimum pharmacologic re 
sponse when administered alone. The dosage of each 
agent, determined in this manner is then used in the 
combinationsof my invention. 
Typical single dosage ranges are as follows: 

Mg. 
propranolol hydrochloride 10-120 (oral) 
lsosorbide dinitrate ZVz-IO (sublingual) 
isosorbide dinitrate 10-20 (oral) 
lsosorbide dinitrate 40-80 (sustained 

action) 
Pentaerythritol tetranitrate 20-40 (oral) 
Pentaerythritol tetranitrate 80 (sustained 

action) 
Erythrityl tetranitrate 5-15 (sublingual) 

Often the full recommended standard dosage of each 
drug can beadhered to without adverse effects when 
using my combination and l have also found that lesser 
dosages can sometimes be employed to provide excel 
lent results. The fact that full dosages of each agent can 
be used is surprising since the use of an excess of either 
drug alone usually causes faintness or other adverse re 
action. However, the results that l have obtained 
through the use of the two agents show more than a 
mere addition of the two bene?cial effects produced by 
the separate operation of each drug. The results which 
I have observed demonstrate that a new and novel ef 
fect is produced by the combined action of a vasodilat 
ing agent and a beta blocking agent. 
There is, moreover, inherent in the administration of 

beta blocking agents to patients, a danger that the sub 
sidiary actions of the beta adrenergic blocking agents 
can gravely effect the patient. More particularly, the 
beta blocking agents have shown a tendency to con 
strict the coronary arteries, an effect which in some se 
verely diseased patients can cause coronary insuf? 
ciency, heart failure, and even death. At best, such ad 
verse subsidiary effects partially negate the favorable 
action of this class of drugs in decreasing the work and 
oxygen requirements of the heart. By the simultaneous 
administration of vasodilators with the beta blocking 
agents, this inherent danger is minimized and even 
eliminated because the primary effect of the vasodila 
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tors more than compensates for the secondary effect of 
the beta blocking agents. Thus, the administration of 
pharmacologic preparations according to my inven 
tion, while having the very bene?cial results described 
below in the treatment of angina pectoris, also provides 
a safety factor in the administration of beta blocking 
agents for the treatment of other syndromes. The com 
bination of my invention can be further combined with 
a third agent, such as a sedative or tranquilizer, which 
acts upon non-coronary disorders or irregularities 
which are likely to precipitate an angina] attack. 

EXAMPLES 

In order to demonstrate the utility of the composi 
tions and method of my invention the following Exam 
ples are offered. 

EXAMPLE 1 

A 65 year old male patient with a known history of 
severe angina pectoris and with a limited ability to walk 
more than 2 or 3 level blocks without pain was found, 
1 hour after administration of a placebo, to demon 
strate marked abnormal changes in his post-exercise 
electrocardiogram following a standard test consisting 
of 26 trips over a two-step staircase under controlled 
conditions. When an identical test was performed 1 
hour following administration of 5 milligrams of isosor 
bide dinitrate, sublingual, the electrocardiographic pat 
terns showed relatively slight improvements and this 
was also true of a test performed 2 hours after adminis 
tration of 40 milligrams of oral propranolol hydrochlo 
ride. In each instance the test procedure was identical 
to that following administration of the placebo and the 
same number of trips were made by the patient, i.e., 26 
trips. However, when the same test was performed 1 
hour after the administration of 5 milligrams of isosor 
bide dinitrate, sublingual, and 2 hours after the admin 
istration of 40 milligrams of oral propranolol hydro 
chloride, i.e., during the effective period of the two 
drugs, a remarkable and unexpected improvement of 
the post-exercise electrocardiogram was observed and 
no abnormal response appeared. In other words, the 
response was that which would occur in a subject with 
out disease. Moreover, the response recorded with 
each drug individually even with a summation of effects 
did not suggest the results observed after administra 
tion of the two drug combination. 

EXAMPLE 2 

The test procedure outlined above in Example 1 was 
repeated on the same patient using half dosages of each 
drug with the patient performing the same exercise, 26 
trips over the two-step staircase. Two hours after ad 
ministration of 20 milligrams (one-half of normal dos 
age) of oral propranolol hydrochloride the improve 
ment in the post-exercise electrocardiogram over that 
observed after administration of the placebo was 
slightly less than the improvement observed after ad 
ministration of 40 milligrams of the same drug. Simi 
larly, when the 26-trip test was conducted 1 hour after 
administration of 2.5 milligrams (one-half of normal 
dosage) of isosorbide dinitrate, sublingual, the im 
provement in the post-exercise electrocardiogram was 
somewhat less than that observed with the full 5 milli 
gram dose. However, when the identical test was con 
ducted 2 hours after'the administration of 20 milli 
grams of oral propranolol hydrochloride and 1 hour 
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after the administration of 2.5 milligrams of isosorbide 
dinitrate sublingual (one-half dose) no abnormal re 
sponses in the post-exercise electrocardiogram were 
observed. 

EXAMPLE 3 

The procedure of Example 1 was repeated on the 
same patient using oral pentaerythritol tetranitrate in 
stead of isosorbide dinitrate sublingual. Again, moder 
ate improvement was observed in the post-exercise 
electrocardiogram when the individual drugs were used 
over that following administration of the placebo. How 
ever, when the test was conducted 1 hour following the 
administration of 40 milligrams of oral propranolol hy 
drochloride and 3 hours after the administration of oral 
pentaerythritol tetranitrate, no abnormal responses in 
the post-exercise electrocardiogram appeared. 

EXAMPLE 4 

The test procedure of Example 1 was repeated on a 
second patient, a 60 year old male, with severe angina 
pectoris with the single exceptiomthat all testing was 
done 2 hours after administration of the drug or pla 
cebo and when the beta blocking agent and vasodilat 

6 
post-exercise electrocardiogram, 2 hours after placebo, 
showed markedly abnormal responses. Moderate im 
provement was observed 15 minutes after administra 
tion of 5 milligrams of isosorbide dinitrate, sublingual, 

20 

and moderate improvement was also observed 2 hours 
after administration of 40 milligrams of oral proprano 
lol hydrochloride. However, the post-exercise electro 
cardiogram 15 minutes after administration of 5 milli- - 
grams of isosorbide dinitrate, sublinguaLand 2 hours 
after administration of 40 milligrams of oral proprano 
lol hydrochloride showed no abnormal response. 

EXAMPLE 7 

The four patients tested according to Example 1 
through 6 above were subjected to exercise tolerance 
tests following administration of placebo; isosorbide 
dinitrate, 5 milligrams sublingual; propranolol hydro 
chloride, 40 milligrams oral, and isosorbide dinitrate, 5 
milligrams sublinqual, plus propronolol hydrochloride, 
40 milligrams oral. The results are shown in Table l 
below as the number of trips over the standard two-step 
staircase prior to the onset of pain or other indication 
of an anginal episode. 

TABLE 1 

Exercise Tolerance - Trips Over Standard Two-Step Staircase 

Patient Age Placebo 

l 65 26 
2 6O 30 
3 77 8 
4 78 40 

isosorbide Oral lsosorbide Dinitrate Sublingual 
Dinitrate Propranolol Plus 
Sublingual Hydrochloride Oral Propranolol Hydrochloride 

3O 32 46 
32 32 40 
8 l0 16 

46 48 56 

ing agent were both administered they were adminis 
tered simultaneously; 30-trip tests were used. Again, 
markedly abnormal changes in the post-exercise elec 
trocardiogram were observed following placebo, slight 
improvement was shown following administration of 
either drug alone and normal response occurred fol 
lowing administration of both drugs. 

EXAMPLE 5 

The test procedure of Example 1 was repeated on a 
third patient, a 77 year old female, with a known his 
tory of severe angina pectoris. All tests were conducted 
after 8 trips over the two-step staircase. Similar results 
were observed, namely, the post-exercise electrocar 
diogram, 2 hours after placebo, showed markedly ab 
normal responses. Moderate improvement was ob 
served 15 minutes after administration of 5 milligrams 
of isosorbide dinitrate sublingual and moderate im 
provement was also observed 2 hours after administra 
tion of 40 miligrams of oral propranolol hydrochloride. 
However, 2 hours after administration of 40 milligrams 
of oral propranolol hydrochloride and 15 minutes after 
administration of 5 milligrams of isosorbide dinitrate, 
sublingual, the post-exercise electrocardiogram 
showed very slight abnormal responses, a major im 
provement over the results observed following adminis~ 
tration of either drug alone. 

EXAMPLE 6 

The test procedure of Example 1 was repeated using 
40-trip tests on a fourth patient, a 78 year old male, 
with a known history of severe angina pectoris. The 
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EXAMPLE 8 

A 71 year old male with a history of angina pectoris 
of 10 years duration, complained of severe angina of 
effort on slight exertion. The attacks occurred on occa 
sion even at rest. His electrocardiogram showed evi 
dence of an old anterior myocardial infarction. Two 
years previously, he underwent surgery for the implan 
tation of new blood vessels into his heart. This opera 
tion was followed by little success. When given pla 
cebo, the patient was able to ascend and descend a two 
step staircase 26 times before the onset of pain. Fifteen 
minutes following the administration of erythrityl tetra 
nitrate, 15 mg. sublingually, pain did not develop until 
30 trips were performed. With a 40 mg. dose of‘ pro 
pranolol hydrochloride administered one hour prior'to 
exercise, pain did not develop until 32 trips were per 
formed on the two-step staircase. Following the admin 
istration of erythrityl tetranitrate and propranolol hy~ 
drochloride simultaneously, this patient was able to 
perform 46 trips on the two-step staircase prior to the 
development of typical chest pain. Electrocardio 
graphic tests obtained with standard exercise employ 
ing the drugs in the order outlined above showed an 
ST-segment depression of 2.0 mm. with placebo, 1.2 
mm. with erythrityl tetranitrate, 1.0 mm. with propran 
olol hydrochloride and no depression of the ST 
segment with erythrityl tetranitrate and propranolol hy 
drochloride (a normal response). Pain was diminished 
by either erythrityl tetranitrate or propranolol hydro 
chloride alone, but was completely prevented when 
both drugs were administered prior to testing. 
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EXAMPLE 9 

A 53 year old male with angina pectoris of l 1 years 
duration, sustained a myocardial infarction prior to the 
onset of angina. His attacks were brought on by slight 
exertion and occasionally even at rest and his electro 
cardiogram revealed evidence of coronary insuf? 
ciency. Following the administration of placebo, the 
patient experienced pain after ascending and descend 
ing the two-step staircase 16 times. One hour after the 
administration of erythrityl tetranitrate, 15 mg. sublin 
gually, pain did not arise until 20 trips were completed. 
The same pain arose after 22 trips following the prior 
administration of 40 mg. of propranolol hydrochloride, 
one hour before the test. When erythrityl tetranitrate 
and propranolol hydrochloride were administered, the 
patient performed 42 trips on the two-step staircase 
prior to the development of typical chest pain. Follow 
ing standard exercise-electrocardiographic tests, the 
patient showed an ST-segment depression of 3.5 mm. 
with placebo, 3.0 mm. with erythrityl tetranitrate, 2.5 
mm. with propranolol hydrochloride and 1.5 mm. with 
erythrityl tetranitrate and propranolol hydrochloride. 
Pain was diminished by either erythrityl tetranitrate or 
propranolol hydrochloride alone, but was completely 
prevented when both drugs were administered prior to 
testing. 
The following are speci?c examples of formulations 
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which can be used to manufacture 1,000 tablets ac 
cording to my invention: 

EXAMPLE l0 

Proprunolol hydrochloride 4(] (im. 
lsosorbidc dinitrate |() (im. 
Starch 4t) Gm. 
Starch paste Sufficient 

quantity 
Magnesium stcurute 4 (im, 
Lactose q.s. 400 (im. 

EXAMPLE 1 l 

Propranolol hydrochloride 40 Gm. 
Pentaerythritol tetranitrate 20 Gm. 
Starch 35 Gm. 
Gelatin-Acasia solution Sufficient 

quantity 
Magnesium stearate 3 Gm. 
Triclacium phosphate q.s. 350 Gm. 

I claim: 
1. The method of treating a patient suffering from an 

gina pectoris by administering to the patient sublingu 
ally 2.5 to 10 mgs. of isosorbide dinitrate and per os 20 
to 40 mgs. of l-(isopropylamino)-3-( l-naphthyloxy)-2 
propanol hydrochloride. 

* * * * * 


