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Description

This invention is concerned with a drug bioaffecting body-treating process that employs members of
the general "azapirone™ structural class of psychotropic agents. The archetypical compound of the
azapirone class of agents has the following structural formula

0
N
N=(CHy) - N—<©>
N
0

and is known as buspirone. The hydrochloride salt has been referred to in the prior art as MJ 8022-1 and as
buspirone hydrochloride. Other acid addition salts thersof are named by combining "buspirone” with the
appropriate word to define the acid from which it is prepared as in "buspirone hydrochloride”. The latter is
the United States Adopted Name (USAN); refer to J. American Med. Assoc. 225, 520 (1973).

The synthesis of the compound and the disciosure of its psychotropic properties are described in the

following patents and publications.
1. Y.H. Wu, et al.,, J. Med. Chem., 15,477 (1972).
2. Y.H. Wy, et al., U.S. Pat. No. 3,717,634 which issued February 20, 1973.
3. LE. Allen et al., Arzneium. Forsch., 24, No. 8, 917-822 (1974).
4. G.L. Sathananthan, et al., Current Therapeutic Research, 18/5, 701-705 (1975).
5. Y.H. Wy, et al.,, U.S. Pat. No. 3,976,776, issued August 24, 1976.

The following patent references disclose and claim additional uses that relate to buspirone’s pharmaco-
logical effects on the central nervous system.

6. The use of buspirone hydrochloride as a novel antianxiety agent for the treatment of neurotic patients

is described in G.P. Casten, et al., U.S. Patent No. 4,182,763, issued January 9, 1980.

7. Allen, et al., disclose the use of buspirone in treating extrapyramidal motor disorders in U.S.

4,438,119, issued March 20, 1984.

8. Buspirone's use in sexual dysfunction was described by Othmer, et al., in U.S. 4,640,921, issued

February 3, 1987.

9. Kurtz, et al, in U.S. 4,634,703, issued January 6, 1987 disclose buspirone's use in treating panic

disorders.

10. Alderdice discloses the use of buspirone in the improvement of short term memory in U.S.

4,687,772, issued August 18, 1987.

1. U8, 4,777,173, issued October 10, 1988 to Shrotriya and Casten, discloses and claims the use of

buspironse in treating alcohol abuse.
Buspirone and related members of the azapirone class of psychotropic agents share common pharmaco-
logical actions, due perhaps to similar interactions of these compounds with monoaminergic pathways in
particular areas of brain. Specifically, functional binding of these agents at monoaminergic receptor sites in
brain indicate a more or less common neuropharmacologic profile for azapirones that would render
members of the class useful equivalents when applied to pharmacological applications involving neural
mechanisms. The specific azapirones intended for use in the method of the present invention are shown in
Table 1, infra.

The present invention resulted from an initial unexpected discovery that the representative azapirone,
buspirone, was effective in treating patients suffering from sleep apneas. The only literature relating to the
effects of any of the azapirones on respiration in general, concernad disclosures that buspirone had a
stimulatory effect on respiration both in cats (Garner, et al.,, Am. Rev. Respir. Dis., 137:4, pages 946-950
{1989)) and in normal male volunteers (Rapoport, et al., Fed. Am. Soc. Exp. Biol., J 2:5, Abstract 7030
(1988).

Additionally, Rapoport, et_al., Am. Rev. Respir. Dis., 139 (4), page A 625 (1989), suggested that
buspirons may be a ventilatory stimulant in the unrestrained intact rat and may be effective in humans with
hypoventilation syndroms.

It has become apparent that sleep apneas comprise a spectrum of related disorders with varying
severity and morbidity. Sleep apneas have been usually classified as being an obstructive, central, or mixed
apnea, depending on the presence or absence of respiratory efforts during the periods in which airflow has
ceased. Obstructive and mixed apneas occur with greatest frequency with the most familiar being
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obstructive sleep apnea syndrome in which sporadic recurring collapse of the patient's upper airway occurs
during sleep. If the collapse is complete there is no air exchange at the nose and mouth and breathing is
interrupted. The usual result is a partial arousal from slesp and a return to normat breathing. The patient in
most instances has no knowledge or memory of these apnea episodes but finds himself constantly suffering
from fatigue and daytime steepiness for no apparent reason. These recurrent apnea episodes with resultant
hypoxemia and fragmented sleep can have serious neurologic and cardiac consequences. In recent years
there has been a growing awareness of the seriousness of the sleep apnea problem due to its wide
occurrence and the lack of a recognized effective treatment.

Surgical and mechanical interventions as well as oxygen administration have been employed as
treatments. None of these are very suitable. Treatment of sleep apneas by pharmacological intervention has
also had little success. Respiratory stimulants, theophylline, antidepressants and progestational agents have
been used to treat sleep apneas but have not been found to be very effective.

In sum, there is nothing in the prior art, including the specific references set forth hereinabove, that
would suggest the use of buspirons or other azapirones for the treatment of sleep apneas.

SUMMARY OF THE INVENTION

The present invention comprises the use of an azapirone or a pharmaceutically acceptable acid addition
salt thersof for preparing a pharmaceutical composition for the treatment of patients suffering from sleep
apneas. The pharmacesutical composition can be administered to a patient in need of such treatment. For
oral administration a dose of from about 10 to 60 mg of said azapirone at the hour of sleep is usually
employed.

DETAILED DESCRIPTION OF THE INVENTION

The invention results from an initial discovery that buspirone administration is an effective treatment in
preventing or reducing the incidence of sleep apneas. In the context of this invention, sieep apneas
comprise ali the sub-categories such as those caused by upper afrway obstruction; those whose origins
arise in the central nervous system; and those of a mixed type with contribution from both components.
This invention is also intended for related respiratory disorders such as use in "sudden infant death
syndrome" (SIDS).

It should be appreciated that no established therapy for sleep apneas exists. As an example, treatment
modalities for the most common subtype of this class of disorders, chronic obstructive sleep apnea, have
included weight loss, surgical removal of tissue that may cause obstruction, avoidance of all sedatives,
mechanical interventions and oxygen masks. None of these measures has been effective in any consistent
manner. In this as well as other sleep apneas, pharmacologic intervention has been used but effectiveness
has not been established. Respiratory stimulants, antidepressants, theophylline and various progestational
agents have been tried but not found to be very effective.

A recent review (Guilleminault, "Obstructive Sleep Apnea Syndrome”, in Psychiatric Clinics of North
America -Vol. 10. No. 4. pages 607-818 (1987)) reveals a widespread occurrence as well as a range of
serious medical sequalae.

The method of the present invention then is intended to encompass the use of azapirone compounds of
Formulas | and 1. In Formula |,

/D
S0
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Z is a member selected from the group

R3
' [:::::]::j;(];/ ||||l||::::F,/// Q:::]::fi::l:::%,/’/ and R:¥<::;F:///
? g d g

1o with R® and R* being independently selected from Ci -4 alkyl and hydrogen.
A can be -CHz-, -O-, -CH2CH;- or -CH=CH-. The dotted and solid line represents either a single or a
double chemical bond.
The compound of Formula Il differs somewhat in structure but possesses a similar pharmacologic

profile.
e
—(CHg) -NH

15

20
H

Preferred azapirones are the following compound, listed below in Table 1, which have been disclosad
previously as psychotropic agents with useful anxiolytic properties.
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Table 1
Specific Azapirone Compounds
STRUCTURE REFERENCE

Q
CH = . -

N—(CHp)  —N \_<O US 4,423,049
CHy \_/

0

GEPIRONE
0

N (CHp) g —N ‘N_.<O> £P 129,128
s N/

0
J IPSAPIRONE

0
N —(CHy Y ¢ ___ﬂ/__w\e-{K::)> s 4,507,303
./
0 $M-3997
)
N —(CHy) g i \N (O> J.Hed.Chen., 1988
N/ 1382-1392
0
UY-47,846
0
/cuz
N —(CHg), —NH “I: Us 4,612,312
nOL 72832

There are two aspects to the use of azapirones in treating sleep apneas. The first is that the
administration of an azapirone effectively reduces the frequency and severity of the apnea episodes during
sleep. This is reflected in significantly increased undisturbed sleep and a significant increase in biood
oxygen levels. The second aspect involves azapirone alleviation of the symptomatology associated with the
occurrence of sleep apneas. The azapirone treatment alleviates the sleep apnea-related symptoms of
anxiety, depression, fatigus, malaise, irritability, anger and hostility.
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Clinicat experience with selected azapirones would indicate that maximum response levsls to azapirone
administration may require a period of chronic administration, in some instances on the order of two to four
weoeks. It is appreciated by those skilled in the art that the time to emergence of full therapeutic response,
as well as the dosage level required, can vary from patient to patient.

The effectiveness of azapirone treatment of patients suffering from sleep apneas can be exemplified by
clinical experience with buspirone. Single dose administration of buspirons, given at bedtime to patients
suffering from obstructive sleep apnea, resulted in increased sieep efficiency with experimentally derived
measurements showing a gain in total sleep time and a marked reduction in episodes of sleep disturbance.
One of the most consistent physiological measurements of improvement was a 10 to 20% increase in blood
oxygen levels, an indication of improved respiratory efficiency.

In summary, the present invention concerns the use of an azapirone for preparing a pharmaceutical
composition for treating sleep apneas comprising obstructive, central and mixed apneas, in a patient
population that ranges from infants to geriatric-aged individuals. The treatment involves administration of an
azapirone given as the azapirone base or one of its pharmacsuticaily acceptable salts, in the form of a
pharmaceutical composition, either alone or as an adjunct to their therapies.

Pharmaceutically acceptable acid addition salts of buspirone and methods of pharmaceutical formula-
tion are described in the patents of Wu, et al., U.S. 3,717,634 and U.S. 3,976,776. Substitution of other
azapirone agents may be made with slight variation in method or as set forth in the pertinent references
given supra.

Administration of azapirone according to the present invention may be made by the parenteral, oral, or
rectal routes. Parenteral administration comprises injection, e.g., intravenous or intramuscular injection, as
well as any other parenteral route of administration. The oral route is preferred. The clinical dosage range
for treatment of sleep apneas depend on age of recipient, body weight, general physical condition and
severity of sleep apnea disorder. In general the drug treatment will be administered at the hour of sleep and
will be about 20 to 60 mg for an average aduit. Dosage will be appropriately reduced for infants and young
children, according to the clinical judgement of the attending physician. Consistent with good clinical
practice, dose adjustments may be made not only in consideration of the individual patient and the
respiratory disorder but also in consideration of the specific azapirone selected for use in the method of the
present invention. Such dosage adjustments are familiar to those skilled in clinical pharmacology and the
medical arts.

Claims

1. The use of an azapirone compound of formula I:

o

wherein
Z is a member selected from the group consisting of

©:902/ | Co/ ‘(@(cu/

. R3
1 and

/
R4 co

with the dotted and solid fine representing either a single or a double chemical bond; A being selected,
from the group consisting of O, CHz2, CH2CH; and CH=CH; and

R? and R* being independently selected from hydrogen and Ci -4 alkyl,

or a pharmaceutically sffective acid addition salt thereof for preparing a pharmaceutical composition for
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treatment of sleep apneas.

The use of claim 1 wherein Z in the Formula | compound is

R:.'l
( / -
R* co
The use of claim 1 wherein Z in the Formula | compound is

The use of claim 1 wherein Z in the Formula | compound is

ﬁ/
O

The use of ciaim 1 wherein Z in the Formula | is

Oly
80; .

The use of claim 1 wherein the Formula | compound is gepirone.
The use of claim 1 wherein the Formula | compound is ipsapirone.
The use of claim 1 wherein the Formula | compound is SM 3997.
The use of claim 1 wherein the Formuta | compound is WY 47846.

The use of an azapirone compound of formula Il

0

CH P
/ e
-‘CH:)"""

or a pharmacseutically effective acid addition salt thereof for preparing a pharmaceutical composition for
treatment of sleep apnea.

The use of any one of the preceding claims wherein the azapirone compound is used as a
hydrochloride salt.



EP 0 442 424 B1

Patentanspriiche

1. Verwendung einer Azapironverbindung der Formel I
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om0

worin
Z ausgewdhlt ist unter

QX )
SUa/, co/' @co/ und R4><_::é

wobei die gepunktete und die durchgezogene Llinie eine chemische Einfach- oder Doppelbindung
darstellt; A ausgewdhlt ist unter O, CHz, CH2CH2 und CH =CH; und

R2 und R* unabhingig voneinander ausgewihlt sind unter Wasserstoff und Gy —4-Alkyl,

oder eines pharmazeutisch wirksamen S3ureadditionssaizes davon zur Herstellung einer pharmazeuti-
schen Zusammensetzung zur Behandlung von Schiafapnoen.

Verwendung gem#8 Anspruch 1, worin Z in der Verbindung der Formel | fUr

steht.

Verwendung gemiB Anspruch 1, worin Z in der Verbindung der Formel | flr

O,

Verwendung gemidB Anspruch 1, worin Z in der Verbindung der Formel | flr

P,

steht,

steht.
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5. Verwendung gemiB Anspruch 1, worin Z in der Verbindung der Formel | fUr
e
$0q

steht.
6. Verwendung gem&B Anspruch 1, wobei es sich bei der Verbindung der Formel | um Gepiron handelt.
7. Verwendung gem&B Anspruch 1, wobei es sich bei der Verbindung der Formel | um Ipsapiron handelt.
8. Verwendung gemiB Anspruch 1, wobei es sich bei der Verbindung der Formel | um SM 3997 handelt.
8. Verwendung gemiB8 Anspruch 1, wobei es sich bei der Verbindung der Formel { um WY 47846 handelt,
10. Verwendung einer Azapironverbindung der Formel Il

0
/u! -
—CCHy) (= NN
/]
1t

oder eines pharmazeutisch wirksamen Siureadditionssalzes davon zur Herstellung einer pharmazeuti-

schen Zusammensetzung zur Behandlung von Schlafapnos.
11. Verwendung geméB einem der vorhergehenden Ansprilche, wobei die Azapironverbindung als Hydro-

chloridsalz verwendet wird.
Revendications
1. Utilisation d'un composé de I'azapirone de formule | :

T

dans laquelle
Z est choisi parmi les groupes suivants

oL, QL O~ X

les lignes pleines et celles en pointillé représentent soit une liaison chimique simple soit une double; A
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pouvant étre O, CH2,CH2CH; ou CH=CH.

R3 et R* étant indépendamment un hydrogéne ou un alky!l en G;-C,.

ou un de leurs sels d'addition d'un acide efficace sur le plan pharmaceutique pour la préparation d'une
composition pharmaceutique destinée au traitement des apnées du sommesil.

Utilisation selon la revendication 1 ol Z, dans le composé de formule |, est

oM

R ¢

Utilisation selon ta revendication 1 00 Z, dans le composé de formule |, est

Utilisation selon la revendication 1 ol Z, dans le composé de formule |, est

Utilisation selon la revendication 1 ol Z, dans le composé de formule |, est

/

Oz

Utilisation selon la revendication 1 ol le composé de formule |, est la gépirone.
Utilisation selon la revendication 1 ol le composé de formule |, est I'ipsapirone.
Utilisation selon la revendication 1 ol le composé de formule |, est le SM 3997.
Utilisation selon la revendication 1 ofl le composé de formule |, est le WY 47846,

Utilisation d'un composé d'azapirone de formule Il

0 -
/m‘ gy

ou un de ses sels d'addition acide efficace sur le plan pharmaceutique, pour la préparation d'une

10
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composition pharmaceutique destinée au traitement de I'apnée du sommeil.

11. Utilisation selon I'une des revendications précédentes, dans laquelle le composé d'azapirone est utilisé
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sous la forme d'un sel d’hydrochlorure.
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