S016549P. 65 . | pratropi um broni de enantioner with prol onged duration of

ef fect The invention relates to the use, by inhalation, of

(endo, syn) - (-)-3-(3-hydroxy- 1- oxo- 2- phenyl pr opoxy) - 8-

met hyl - 8- (1- net hyl et hyl ) - 8- azoni abi cycl o[ 3, 2, 1] oct ane salts as
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and the use of_the salts in the manufacture of asthma preparations. The
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sal e under the nane |pratropiumbrom de as an active substance in
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condi ti ons of k’%ﬂﬁ?%@ Moqiacg%r%aen ’r%%r%:'t@? cﬁfpfi?ﬁg%%x‘??ﬁ?gfﬁ{‘ory
enantioners arxf sfffedt cantly different and have major peculiarities which
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studi es on CHEhaVIITSRH I ehdvh thetusee by (inhakakionreefhas
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The racemate of the above-mentioned compound (in the
form of the bromide) is on sale under the name
Ipratropium bromide as an active substance in
anticholinergic drugs.

It has now been found, surprisingly, that the conditions
of activity of the racemate, laevorotatory and
dextrorotatory enantiomers are significantly different
and have major peculiarities which differ substantially
from the norm. The eutomer (i.e. the enantiomer having
the desired or sought activity) is the L-(-)-enantiomer.
Receptor binding studies on CHO-HM receptors have shown
that the L-(-)-enantiomer has approximately twice as
high an affinity as the racemate. This ratio
corresponds to observations which have frequently been
made when comparing the effects of enantiomers and
racemates.

However, what is surprising in the present case is that
administration by inhalation to the (anaesthetised) dog
in a comparison of the eutomer with the racemate in the
weight ratio 1:2 exhibits not only a higher potency but
also a considerably longer duration of activity.

The diagram shown in Figure 1 gives the percentage
inhibition of bronchospasm as a function of time. The
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oner"” for the purposes of the present invention also
Figure 1 shows that the inhibition of acetylcholine-
induced bronchospasm in the dog by the administration of
the Ipratropium bromide aerosol (curve A) has reached a
peak of about 55% after about 10 minutes and has fallen
back to its initial level after 60 minutes. The same
quantity of eutomer (curve B), as contained in the
racemate, achieves a 60% inhibition after about 10
minutes and does not fall back to its starting level for
180 wminutes.

The half-lives measured show that the eutomer
BIIH 150 BR has a duration of activity which is
approximately four times longer.

The eutomer is obtained in substantially pure form from
the racemate by combined application of high pressure
liquid chromatography and recrystallisation. The term
"eutomer" for the purposes of the present invention also
includes strongly concentrated products (over about
90%), preferably containing more than 95, and
particularly more than 97% of the L-(-)-enantiomer. The
anion corresponds to the one in the starting compound.
If desired, an exchange may be carried out.

The Example which follows is intended to illustrate the
preparation of the L-(-)- and D- (+)-enantiomer:
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by virtue of b n anticholinergic, for treatlng chroni c tive
bronchitis an&gkgﬁﬁa 53‘% ial At ERn b ame ﬂlﬂé:eefqré’cﬁttsala?rre MR gel y
excl uded. 239-40°C (decomp.), specific rotation [alZ’ = -24.06°

(c = 1.014; H,0), enantiomeric purity 97.4% (HPLC) and
the D- (+)-enantiomer, white crystals, m.p. 238-39°C
(decomp.), specific rotation [alf® = +24.26° (c = 1.018;
H,0), enantiomeric purity 98.9% (HPLC), are obtained.
Elemental analyses and spectra indicate that these
compounds are present.

The L-(-)-eutomer in the form of the various salts is
suitable, by virtue of being an anticholinergic, for
treating chronic obstructive bronchitis and asthma by
inhalation, whilst side effects are largely excluded.

For use, the active substance is processed with known
excipients and/or carriers to form conventional galenic
preparations, e.g. solutions for inhalation, suspensions
in liquefied propellant gases, preparations containing
liposomes or proliposomes, powders for inhalation |
(optionally in capsules) for use in conventional
inhalers.

Examples of formulations (amounts given in percent by
weight) :



For use, the.act.ive substance is processed wth known excipients and/or
carriers to formconventional galenic preparations, .e.g. solutions for

i nhal ati on, suspensions in liquefied propellant gases, preparations _
containing |iposomes or proliposones, powders for inhalation (optionally in
capsul es) for use in conventional inhaler$ - Exanples of fornulations
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propel | ant ga ¥QR9Wﬁ§ﬂﬁQQE%ﬂ gases such as TG 1344 100
(1,1,1,2-tetra- fluoroethane) and/or TG 227 (1,1,1, 2, 3, 3, 3-hept a-

ed. 2. Powder for |nhalat on
quorOprOpane)I'he d@ﬁ%%g%%ﬂhis trangferred into a conventional

aerosol container with metering valve. 50 pul of
suspension, for example, are released on each actuation.
If desired, the active substance may also be present in
higher doses (e.g. 0.02 wt.-%).

Instead of the chlorinated propellant gases, alternative
propellant gases such as TG 134a (1,1,1,2-tetra-
fluoroethane) and/or TG 227 (1,1,1,2,3,3,3-hepta-
fluoropropane) may also be used.

2. Powder for inhalation

Micronised powdered active substance (particle size 0.5
to 7 pum) is mixed with micronised lactose and packed
into hard gelatine capsules, optionally with other
additives. For example, 0.01 mg of active substance and
5 mg of lactose are packed into each capsule. The
powder may be inhaled using conventional inhalers, e.g.
as in DE-A 3345772.

3. Solutions for inhalation

Aqueous solutions of the active substance may also be
used, the aerosol being produced, for example, by a
device according to W091/14468. 0.005 mg of active
substance may be administered per spray dose, for
example.

The active substance which may be used according to the
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m xed with mcronised | actose and packed into hard gel ati ne capsul es,
optional by with other additives. For exanple, 0.01 ng of active subst ance
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Carbuterol

Clenbuterol
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Formoterol

Hexoprenaline

Ibuterol

Pirbuterol

Procaterol

Reproterol

Salbutamol

Salmeterol
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Terbutaline-

Tulobuterol

1-(2-fluoro-4-hydroxyphenyl) -2- [4- (1-benzimidazolyl) -2-

methyl -2-butylamino] ethanol

erythro-5'-hydroxy-8'- (1-hydroxy-2-isopropylaminobutyl) -

2H-1,4-benzoxazin-3- (4H) -one

1-(4-amino-3-chloro-5-trifluoromethylphenyl) -2-tert. -

butylamino)ethanol

1- (4-ethoxycarbonylamino-3-cyano-5-fluorophenyl) -2~

(tert.-butylamino)ethanol.

Inhalable steroids such as Budesonide, Beclomethasone
(or the 17,21-dipropionate), dexamethasone-21-
isonicotinate, Flunisolide and antiallergics such as
disodium cromoglycate, Nedocromil, Epinastine may also
be used as ingredients in the combination. These
combination ingredients may also be administered in the
same or smaller doses than when they are used on their



Pr ocat'er ol Reprot erol Sal butamwet—Salweterol Sul fonterol Terbutaline
Tul obut erol 1-(2-fluoro-4-hydroxyphenyl)-2-[4-(1- ben2|n1daEBTyI) 2-

et hyl - 2- butylanlno]ethanol

eryt hro-5' - hydr oxy- 8' - (1- hydr oxy- 2- |sopropylan1nobutyl)

2H 1, 4- benzoxazi n- 3- (4H) - one

1- (4-am no- 3-chl or o- 5- trlfluoronephylphenyl) 2-tert.- butyl am no) et hanol
1- (4- et hoxycaPW8nyl anmi no- 3- cyano- 5- f | uor ophenyl ) - 2-

(tert.-butyl am no) et hanol . I nhal abl e steroids such as Budesoni de,

Becl onet hasone (or the 17, 21-di propionate), dexamethasone-21-

i soni cotinate, Flunisolide and antiallergics such as di sodi um cronogl ycat e,
Nedocrom |, Epinastine may al so be used as ingredients in the conbination.
These conbination ingredients nmay al so be adm nistered in the sanme or
smal | er doses than when they are used on their

- 6 - own . -7- Patent C ains




1. -(fendo, syn).-(-)-3-(3-Hydroxy-1-oxo- 2-

phenyl propoxy) - 8- met hyl - 8- (1- net hyl et hyl ) - 8- azoni abi cycl o[ 3, 2, 1] oct ane
salts yith an enantioneric purity of 90 to 100, preferably 95 to 100% 2.
Salts «according to claim1 containing Br[err] Cl[err]Jor CHerr]CJerr]as
ani on. 3. Pharmaceutical preparations flor- |nhalation characterised in

t hat they con |nn§_X ound according to claim1 or 2, optionally together
wi th conventi (éﬁ%%ﬂﬁs and/or carriers and/or other active

subst ances. . Phar maceuti cal preparations for inhalation accordigg to
claim 3, char cter| t ey, cont d n to a compoun
according to glalm( %%d é}}}ﬂ ¢r})% %}g%)se*c}?fcf%rr m'rretic, an
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2. Salts according to claim 1 containing Br®, c1° or

CH3003e as anion.

3. Pharmaceutical preparations for inhalation,
characterised in that they contain a compound according
to claim 1 or 2, optionally together with conventional
excipients and/or carriers and/or other active
substances.

4. Pharmaceutical preparations for inhalation
according to claim 3, characterised in that they
contain, in addition to a compound according to claim 1
or 2, an effective dose of a B,-mimetic, an inhalable
steroid or an inhalable antiallergic agent.

5. Inhalable pharmaceutical preparations according to
claim 4, characterised in that the B,-mimetic used is
Bambuterol
Bitolterol
Carbuterol
Clenbuterol
Fenoterol
Formoterol
Hexoprenaline
Ibuterol
Pirbuterol
Procaterol
Reproterol _—
Salbutamol

Salmeterol AN I!lr

Sulfonterol



-8-  Terbutaline Tul obuterol

1- (*2- f | uor o- 4- hydr oxyphenyl ) - 2-[ 4- ( 1- benzi m dazol yl ) - 2-

et hyl - 2- butylan1no]ethano|

erythro‘s hydr oxy- 8" - (1- hydr oxy- 2-i sopr opyl am nobut yl ) -

2H 1, 4- benzoxazi n- 3- (4H) - one -

1- (4- am no- 3-chl or o- 5- trlfluoronethylpheny?) 2-tert.- butyl am no) et hanol

1-(4- ethoxycaff €%1 Qs 3- cyano- 5-f | uor ophenyl ) - 2-
(tert. -butylan1%o;e ano the steroid used is Budesoni de, Becl onet hasone

(or the 17, 21.Tﬂ¥¢bmﬁ@h@le) dexanet hasone- 21-i soni coti nate, Flunisolide

and the ant i al13(91§1@g§514uﬁ96rb§ya1éﬁ91yn2cmmﬂwéﬁk@m&a%mwmm
Epi nasti ne. . . Use_of ccording to claiml1l or 2, optionally

oy
conbi ned mntk1@ﬁ¢k¥la%tP%%Y% %F% geldanel, resplratory tract therapy by
I nhal ati on, |re ﬁmepa;nydﬁ@xpiadﬁugshfafokyeatisgprepplaminobutya¢P
di seases. ccordln in which [err]-mnetics, steroids
or antlallergl%% %QB§%605§ ﬂe c&%%?%%??on partners. 8. Adm nistration
by inhal ation Iﬁ(e#&mrmovb dbiexoob-triflwoxomethyitpbenytdradirhgrto-claim 1

or 2 or conblq@&¢£?§m £n@gtive substances with other active
subst ances use resp |rator tract therapy, for_the treatnent of
resplratory tr§354dgghggggarbonylamlno 3 -cyano-5-fluorophenyl) -2-

(tert. —butylamlno)ethanol

the steroid used is Budesonide, Beclomethasone (or the
17,21-dipropionate), dexamethasone-2l1-isonicotinate,
Flunisolide and the antiallergic agent used is Disodium
cromoglycate, Nedocromil, Epinastine.

6. Use of compounds according to claim 1 or 2,
optionally combined with other active substances, for
respiratory tract therapy by inhalation, in the
preparation of drugs for treating respiratory tract
~diseases.

7. Use according to claim 6, in which B,-mimetics,
steroids or antiallergics are used as the combination

partners.

8. ~ Administration by inhalation of effective doses of
active substances according to claim 1 or 2 or
combinations of these active substances with other
active substances used for respiratory tract therapy,
for the treatment of respiratory tract diseases.
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