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PERFORVANGE ‘ENHANCERS The present .invention relaﬂes ﬂﬁLHn&¢er@yEBI$roce$@

for the resolution of racemic cinaterol, to (-)- i@ Daker@l, and. deﬁlwa5h%9
t hereof, to pharmaceutical conpositions contain|;1=%hen1;and;go“tgﬁugqq§9
as 5 performance enhanci ng agents. US--A-#4,-119,:7%18 desgnlbes.&ntenqq lg

the racemate, 1-- (4' -am no-3' - cyano- phenyl ) - 2-i sopy b&,an1no @fﬁ§n30I

(generic nanme: gyiEiRPlgz and its pharnaceutlcalJ%?Qpertles Thus th&Eed T

A

conmpounds described in 10 US- A4, 119, 710 havei-i n-addit Fof i t-heiy - !
anal gesi ¢ and uterus-spasnolytic effects and their antispasnodic effects on
the striated nuscul ajgHz-4 iTLPar10 cgseriifes imedy cahiml/ che Btadémakeng

effects, with 91 4W’(ﬂ{ho 3'-cyano- phenyl) -2-isopropylamino-ethanol
(generic name: cimaterol) and its pharmaceutlcal
propertles. Thus, the compounds described in
US-A-4 119 710 have, in addition to their analgesic and
uterus-spasmolytic effects and their antispasmodic
effects on the striated musculature, in particular B,-
mimetic and/or B,-blocking effects, with one or other .
effect being dominant depending on the substitution. It
is also established in US-A-4 119 710 that the 4-(+)-
compounds have in particular a selective effect on the
B,-receptors and the 1-(-)-compounds have a preferred
effect on the B,-receptors.

Moreover, US-A-4 407 819, inter alia descrlbes the
performance-enhancing effect of cimaterol in animals.

It is also known that, normally, one of the two
enantiomers of a racemate is more effective than the
other enantiomer. For this reason, the present
application is based on the objective of resoiving the
racemate known from the literature into its new
enantiomers. ' . ' .

Surprisingly, difficulties were encountered in
solving this problem, even though US-A-4 119 710 has
already described two methods of separating the
racemates of these compounds, namely

a) the resolution of a mixture of diastereomeric
compounds which are obtained by reacting the
corresponding racemate with a chiral acyl group, and
subsequently cleaving the chiral acyl group, e.g. the
(-) ~-menthylcarbonyl group, or i

b) fractlonal crystalllsatlon of a mlxture of the
dlastereomerlc salts Wlth an optlcally active aux111ary
- acid. e
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&f fect’ bei ng dom nant depending on the substitution. It 15 Is al so
established in US-A-4,119,710 that the d-(+)- conpounds have in particul ar
a selective effect on the Bl-receptors and the 1-(-)-conpounds have a
preferred effect on the B2-receptors. Mreover, US-A-4,407,819, inter alia
descri bes the 20 per f or mance- enhanci ng gffect of cimaterol in aninmals.
It is also known that, nornally, one of the two enantioners of a racenate

is more effective tﬁaeehaeeogagaraeaahl amealdF%tt E\p@eh&awaoet Reaxiyf esent -

application base ot
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racenmat es of t mpoun
hydrogenoly51s durlng the subsequent hydrolytic or -

hydrogenolytic cleavage of the chiral acyl group which
would have to be carried out.

: Conventional racemate separation b), which consists
of dissolving a corresponding diastereomeric salt in a
suitable solvent by heating and subsequently, on
cooling, allowing the less soluble diastereomeric salt
to crystallise out initially, a process which can be
repeated several times, if necessary, until the pure,

- less soluble diastereomeric salt is isolated, the
desired enantiomeric base subsequently being liberated
from the pure diastereomeric salt thus obtained,
surprisingly did not produce the desired results in the
case of cimaterol, as is clear from the appended
reference example.

Surprisingly, it has now been found that racemic

" cimaterol, which may contain one of the desired
enantiomers in concentrated form, can be resolved by
dissolving cimaterol and at least 2 equivalents,
appropriately from 2 to 7 equivalents, but preferably 2
to 4 equivalents, of an optically active dibasic
auxiliary acid such as (-)-0,0'-dibenzoyl-L-tartaric
acid, (+)-0,0'-dibenzoyl-D-tartaric acid, (-)-0,0'-
ditolyl-L-tartaric acid or (+)—0,0'—ditolyl-D—tartaric
acid, keeping within a temperature range which is
specific to each auxiliary acid and is preferably above
20°C but preferably between 25 and 30°C, in a suitable
solvent, via the two diastereomeric salts thereof with
subsequent liberation of the enantiomeric base. The
desired diastereomeric salt is precipitated with a
degree of purity of at least ee = 90% after a short
time, e.g. 1 to 5 minutes, whilst the temperature must
not fall below the range which is characteristic of each
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d) the resolution of a mxture of diastereoneric -2- conpounds which are
obt ai ned by reacting the corresponding racenmate with a chiral acyl group,.
and subsequently cleaving the chiral acyl group, e.g. the '
(-)-met hyl carbonyl group, or 5 b) fractional crystallisation of a m xture
of the diastereoneric salts with an optically active auxiliary acid.
Racemat e separation by nethod a) did not appear to 10 be very prom sing

fromthe st artauﬁMﬁ!ﬁrS/Oa &, CWl%l‘ﬁrc%‘l'pb@ %Q;%trrﬂlﬁléd‘%fldﬂﬂﬁrﬁiloﬂéﬂce
this cyano group oyl d,be at ) eagt fartiglly sghanged by hydrolysis, or
- dissolved simultaneously, and obviously a solution of
one component can be added to a solution of the other
component.

It is particularly advantageous to carry out the
racemate separation with 2 to 7 equivalents, preferably
with 1 to 3 equivalents of (-)-0,0'-dibenzoyl-L-tartaric
acid or (+)-0,0'-dibenzoyl-D-tartaric acid as the
auxiliary acid at temperatures above 25°C, but
preferably in a temperature range between 25 and 30°C.
Thus, for example, after 1 mol of cimaterol and 1 mol of
(-)-0,0'-dibenzoyl-L-tartaric acid or (+)-0,0'-
dibenzoyl-D-tartaric acid have been dissolved in
methanol simultaneously, pure (+)-1-(4'-amino-3'-cyano-
phenyl) -2-isopropylamino-ethanol-(-)-0,0'-dibenzoyl-L-
hydrogen tartrate or (-)-1-(4'-amino-3'-cyano-phenyl)-2-
isopropylamino-ethanol- (+) -0,0'-dibenzoyl-D-hydrogen

. tartrate is obtained, and after a short time, e.g. 1 to
2 minutes, the pure diastereomeric hydrogen tartrate in
question begins to crystallise out. This salt occurs in
a high degree of purity of at least ee = 94% even after
the first step. If even greater purity is required, the
separation process can be repeated once or several
times, if necessary, by dissolving the diastereomeric
hydrogen'tartrate obtained after a single precipitation
and recrystallising it at above 25°C.

The desired pure enantiomeric base is then
liberated from the diastereomeric salt thus obtained
using a base, preferably dilute ammonia, and the pure
base liberated is then isolated by conventional methods.

The enantiomeric bases obtained may, if desired,
subsequently be converted into the acid addition salts
thereof, more particularly, for pharmaceutical use, into
the physiologically acceptable salts thereof w1th
organic or inorganic acids, but preferably with organlc
acids. Suitable acids include, for example, hydro-
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Hydr ogenol ysi s during the subsequent hydrol ytic or hydrogenol ytic cleaving
of the ehiral acyl group which 15 woul d have to be carried out.
Conventional racenate separation by nethod b), which consists of dissolving
a correspondi ng diastereoneric salt in a suitable solvent by heating and
subsequently, on cooling, allowing the | esg soluble 20 di astereoneric
salt to crysfallisse out initially, a process which can be repeated several

times, if neceéﬁ%ﬁcunhyhrbﬁi\oﬂ%e sh@ﬁﬁuﬂbUbbﬁo@bh%&qbemf%ﬁria&féﬂt i s
|solated t he desired neri ¢ base subse entl I'i hey ated from
the pure 25 Sﬂ?ﬁéPéFeoiéFF&csaFPtFHEs GBFEP §yFﬁﬁ %h 4hclnot
produce the desiredHovewvelks anphieicaterdl creman:kxamﬂe i:ealtmné e thieom t he
D e o B SReB S HRbBrATHEY C5 A Xyl ke 18 b i acem ©
temperature is accidentally allowed to fall below the
prescribed range, the racemic cimaterol-0,0'-dibenzoyl-
L-hydrogen tartrate or cimaterol-0,0'-dibenzoyl-D-

- hydrogen tartrate obtained by way of example can be
converted into the desired pure diastereomeric hydrogen
tartrate, after re-suspension and heating to above 25°C.

The invention thus also relates to the use of (-)-
cimaterol or of (-)-cimaterol which is substantially
optically pure, i.e. has an optical purity of at least
ee = 90%, preferably 94 to 100%, the acid addition salts
thereof, more particularly the physiologically
acceptable acid addition salts thereof with organic or
inorganic acids, in pharmaceutical compositions and as
performance enhancers in animals.

The test report which follows shows that the L-
enantiomer of cimaterol, i.e. (-)-cimaterol (the term
(-) ~cimaterol denoting the enantiomer which rotates the
plane of oscillation of linearly polarised light of the
sodium-D-1line to the left) is surprisingly the only
carrier of the biological effects of cimaterol:

1. The two enantiomers of cimaterol were subjected to
comparative tests to investigate their PB-mimetic effects
on the smooth muscle of the bronchus, the skeletal
musculature and the fat cells. They were also compared
for their acute toxicity.

The B-mimetic effect on the smooth muscle was
examined in terms of a broncholytic effect in the test
designed by KONZETT and ROSSLER (Arch. Exp. Path.
Pharmakol. 195, 71-74 (1940)) compared with the acetyl
choline-induced bronchospasm in guinea-pigs after i.v.
-administration. From the inhibition of bronchospasm
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30 " ‘enantioners in greater concentration, can be resolved, by nmeans of an
| npt oved process according to the present invention, which process is
characterised by dissolving racem c cinmaterol and at |east 2 equival ents,
preferably from2 to 7 equivalents, nore preferably from2 to 4 35
equi val ents, of an optically active dibasi& auxiliary acid such as
(-)-0,0"-di benzoyl -L-tartaric acid, (+)- 0,0 -di benzoyl-D-tartaric acid,
(-)-0,0"-ditol gehlieved w3:tH atHeardarianigl dosdst)oDd, fhe didst ydubstanee|i c

'd. Keepi Ca — . b Ch i
apeci f1c Lo calh A vas,c4E uPabes; BY 11 EiR0 S FERRRERILCAIRI LR ' °
preferably bet Wiien dzBagel Wrich IH=swlied im a HF thidosuliornef obt ai ni ng
the two bronchospasm.

The following Table contains the results found:

Substance © EDso pg/kg
(-) -Cimaterol 0.27- (0.18 - 0.38)
(+) -Cimaterol 31.30 (5.50 - 48.30)

The L-enantiomer is about 100 times more effective
on the B-receptors of the bronchus than the
corresponding D-enantiomer.

-mimeti n th kel 1
was tested using the method of BOWMAN and NOTT
(Pharmacol. Rev. 21, 27 (1969)). This investigates the

influence on the tension of the incompletely tetanically
contracting M. soleus of anaesthetised cats after i.v.
administration.

The results obtained are shown in the following

Table:
Substance Dose n | Reduction in tension in %
rg/kg
X SD
- Cimaterol 0.5 5 38.3 10.8
(-)-Cimaterol 0.5 5 42 .1 6.0
(+) -Cimaterol 50.0 5 33.7 8.0

The L-enantiomer of cimaterol is also more than 100
times more effective than the corresponding D-enantiomer
on the B-receptors of the skeletal musculature.

The B-mimetic effect on the fat cells was

investigated in terms of a lipolytic effect on conscious
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di astereoneric salts produced thereby and subsequently liberating the
correspondi ng enanti oneri.c bases thereof. The diastereoneric salt
corresponding to the desired enantioneric base is precipitated with a
degree of 10 purity of at |east ee = 90% after a short tine, e.g. 1 to 5
m nutes. The tenperature ideally nust not fgal-l bel ow the range which is
characteristjc of each auxiliary acid. Preferably, the two conponents are

O o pb ooy calbeue e apy il kol 0N e EhangddioOmenen!
- Sol ut , r ponent. The desjTed tenperature
range in whi chftRe Faddes 8GR s d@iﬁ?}q rﬁ/éﬂt‘?%{r ﬁ‘gT’c%‘,’eq P¥uf fici ent

purity, the di ashecc@iehe saldicn ReEndhgdst tdubstanicesl @fltasured
enantiomeric base r ) A f =i e drij | pent s
eant | oner| ¢ PRYP R LU SRR dRR! LS 4 (RSP

used to calculate, by linear regression analysis, an

ED,cy, i1.e. the dose which resulted in a 50% increase in

the free fatty acid in the blood.

The findings obtained are shown in the following

Table:"
Substance . ED 5o #g/kg
(-) ~Cimaterol 0.098 (0.078 - 0.118)
(+) -Cimaterol 9.770 (7.440 - 12.700)

The doses of D-cimaterol needed to achieve a 50%
increase in the free fatty acids in the rabbit's blood
are about 100 times greater than those of the
corresponding L-enantiomer. '

The acute toxicity was measured in male and female
mice weighing between 20 and 25 g after intravenous
administration. An LDy, was calculated by sample
analysis from the percentage of animals which died
within 14 days of being given the substance.

The following Table contains the results:

Substance LD:, mg/kg
(-) -Cimaterol 74.8 (70.6 - 79.2)
(+) -Cimaterol 86.3 (80.6 - 92.3)

2. The performance enhancing effect of (-)-cimaterol was

" investigated on groups of 10 eight month old lambs
(Suffolk x Galway wether lambs), which had been fed for
6 weeks with a feed (dry composition per kg: 145 g of
crude protein + 70 g of crude fibre + 17 g of ol + 50 g
of crude minerals) to which 2 mg/kg of the test
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Particdularly preferred for carrying out the process of the present
invention is use of 2 to 7 equivalents, 25 preferably 2 to 3 equivalents
of (-)-0,0"-dibenzoyl-L- tartaric acid or (+)-0,0'-di benzoyl-D-tartaric
acid as the auxiliary acid at tenperatures above 25[err]C, but preferably
in a tenperature range between 25-and 30[efr}-C. Thus, for exanple, after 1
nmol of cimaterol ;and 30 1 nol of (-)-0,0"-dibenzoyl-L-tartaric acid or
(+)-0,0"' - di besnbgktabceahbsr beesciadidedl.e Rderchl sEmerdiimen stetpanedre

i mul t aneousl € (il (4 a3 SR
SI2| sopr op;isa)r/ntﬁggét ﬁg)n)gp?su%r%. t?ﬁ%%hfédpbeqzoﬂ%%y%ﬁ%e%na a]F i) e1%9|§
(-)-1-(4' - am ngxgesgy feedp fayrimng. Zh%@xpenwtcﬂéylmlmﬁget HE® | Lanbys

-0, 0" - di benzoylrePeh R0 ®A 10¥d HHE RS RRANINEING Pefraitdedietde pure
di ast er eoneri Cgﬁ%%'fj_% %q tartrate in question begl nning
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“ 4- to crystallise after a short tinme,
been found to occur

after the first step.

separation process can be repeated once or several
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and recrystallising it at |[above 25[err]C. The desired

e may then be |iberated frjomthe diastereoneric salt
base, preferably dilute gmmonia, and the pure base

| at e by conventional nethods. A particularly

remar kabl e feat urég tghagpifpcess @ccopdiget o ft he 10 invention is that,
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c¢onverted into the acid addition salts thereof, nore particularly, for

phar maceuti cal use, into the physiologically acceptance salts thereof with
organi c or inorganic acids, but preferably with organic acids. Suitable
acids include, for exanple, hydrochloric, hydrobromc, sulphuric,
phosphoric, fumaric, succinic, 20 | acti@, -citric, tartaric or maleic
acid. According to the present invention there is provided (-)-1-(4'-Am no-

3" - cyanOphenylh) - Z-LAQP&%&)Qa@Wi l&@@iﬂi@iﬁd@cli_ ABORG| _ctmidiﬂdmﬁgis@%sa%%@r eof or
any mxture thereg t e correspanding (+), i\somer .and .aci d- i fion
salts thereof PHVRHiI ER°%h tll'(at)' isﬁﬁﬁrfsﬁl&gg'rygse%t) RIRGIG TS o’iﬁeraﬁes‘)fe
(+)-isoner. l1l5carrier of thellkdesirese st ieoteant i Glovedvwar,r adiates the D-
(-)-cimterol )Gl rol [ ' j Al j'#gﬂ e, i.e.
has an opti cal ghﬁglit%t?ﬁ{g?aglt%ﬁoggg.sg%eé i%%%tts{i?fsgrééﬁ qué toé%/%rg%}g'the
aci d addi ti on 58t ¥ather &ff useote® Fdel Qamme wqﬂﬁ%m FRyikagtgr of
acceptabl e aci d agdueiol acicdmaitRiaolindtdadgmnile Haddwitgani ¢ acids. 20
The present inventign ,also rel ates totﬁ£$§)ia&t%reqneric salts of cimaterol
&

with an optically adf?v&garesiol and AP Lag R (FRRE IR o

acid addition salts thereof are therefore suitable for
treating obesity, obstructive lung changes, allergic
bronchial asthma, spastic bronchitis, inflammations or
premature labour.

In adults the single dose is between 0.01 and
50 pug, but preferably between 0.01 and 10 ug, twice to
four times a day. For this purpose (-)-cimaterol or the
physiologically acceptable salts thereof may be

- incorporated, optionally combined with other active
substances, into the conventional galenic preparations
such as powders, plain or coated tablets, capsules,
suppositories or suspensions.

Furthermore, (-)-cimaterol and the acid addition
salts thereof may be used, as mentioned hereinbefore,
for treating obese animals such as dogs and, by virtue
of their effect of reducing body weight (their lipolytic
effect), to reduce undesirable fat deposits in animal
farming, i.e. to improve the meat quality of farmed
animals such as pigs, cattle, sheep and poultry. The
above-mentioned compounds may be administered to the
animals by oral or non-oral route, e.g. as a feed
additive or by injection or by means of implants. The
daily dose is between 0.01 and 100 pg/kg, but preferably
between 0.01 and 10 pg/kg of body weight.

Furthermore, (-)-cimaterol and the acid addition
salts thereof may be used as performance enhancers in
animals for promoting and accelerating growth, milk and
wool production and in order to improve feed
utilisation, carcass quality and in order to shift the
meat-to-fat ratio in favour of meat. The active
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-'5- those wherein the auxiliary acid is selected from(-)-

0, 0% -di benzoyl -L-tartaric acid, (+)-0,0'-dibenzoyl-D tartaric acid,
(-)-0,0"-ditolyl-L-tartaric acid or (+)- 0,0 -ditolyl-D-tartaric acid, nobst
particularly to (+)- 5 or (-)-cimaterol-0,0"-di benzoyl -L-hydrogen
tartrate or to (+)- or (-)-cimaterol-0,0--gobenzoyl -D hydrogen tartrate.
The test report mhlch foll ows shows that the L- enantioner of cimterol,

i.e. (-)-cimt gidstiddied eire Mied in )agimilrntadenstéaginde S AQFET
whi ch rotates th%tplane of oscillation of linearly polarised |light of the
sodi umD-1ine & Wﬁ%ﬁ'is surprisingly the only carrier of the

bi ol ogi cal effects GheiagtisrudlturiEd and brdesiing armalsnmceludeci matero

were subjectedylgmatls such as cattle, pigs, horses, sheep, goats,
rabbits, hares, deer, fur animals such as mink and
chinchilla, poultry such as chickens, geese, ducks,
turkeys, fish such as carp, trout, salmon, eels, tench,
yellow tails, pike, and reptiles such as snakes and
crocodiles. B

The show animals and pet animals include mammals
such as dogs and cats, birds such as parrots and
canaries and fish such as ornamental and aguarium fish,
e.g. goldfish.

The active substances are used during all the
growth and performance phases of the animals,
irrespective of the animals' sex. Preferably, the
active substances are used during the intensive growth
and performance phase. Depending on the type of animal,
the intensive growth and performance phase lasts from
one month to 10 years. _

The quantity of active substances administered to
the animals in order to achieve the desired effect may
vary substantially, thanks to the favourable properties
of these active substances. This quantity is preferably
from 0.01 to 50 pg/kg, particularly 0.01 to 25 ug/kg of
body weight per day. The correct quantity of active
substance and the appropriate period of treatment déepend
in particular on the type of animal, its age, sex, state
of health and the manner in which the animals are kept
and fed and can easily be determined by anyone skilled
in the art.

The active substances are administered to the
animals by the usual methods. The method of
administration depends in particular on the type of
animal, and the behaviour and state of health of the
animals. ‘ o

The active substances may be administered once.

. A —
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tonmparative tests to investigate their B-mmetic effects on the smooth
nmuscl e of the bronchus, the skeletal nusculate and the fat cells. They were
al so compared for their acute toxicity. 20 The B-mnetic effect on the
snoot h nmuscle was exam ned in ternms of a broncholytic effect in the test
designed by KONSETT and ROSSLER (Arch. ExpiRath. Pharmakol. 195, 71-74
(1940)) conpared mith the acetyl 25 chol i ne-i nduced bronchospasmin

gui nea- pi gs afH@wﬁeVei‘, agnipi alrsat p@as:LEu@ntbhadtrﬁhul%rt@xortHéf ézfth@OSpasm
achi eved with thlPl var i ous goses est s an E
¥ 85555

cal cul ated by ¥ %E\?nf’%ﬁr §P}3ﬁh8H5I %"F R F e W E"teta'd in a
50% i nhi bi ti ontehp8Parilpr onchonpianuousiy. fo[[lfomﬁheg el edndmisterddie

results found:céﬂ@§ﬁ38ﬁ§ly, they may bEDEQVEﬁrBh%’@& several times a
day at regular or irregular intervals. :

The substances are administered by oral or
parenteral route in suitable formulations or in pure
form. Oral formulations are powders, tablets, granules,
drenches, boli as well as feedstuffs, premixes for-
feedstuffs, and formulations for administering in
drinking water.

The oral formulations contain the active substance
in concentrations of 0.01 ppb - 100%, preferably
0.01 ppb - 10%.

Parenteral formulations are injections in the form
of solutions, emulsions, suspensions, as well as
implants. ' -

The active substances may be present in the
formulations on their own or in admixture with other
active substances, mineral salts, trace elements,
vitamins, proteins, colourings, fats or flavourings.

The concentration of the active substances in the
finished feed is normally about 0.01 ppb to 50 ppm,
preferably 0.1 ppb to 10 ppm.

The active substances may be added to the feed as
they are or in the form of premixes or feed .
concentrates. " .

Thus, the feedstuffs according to the invention
contain in addition to the active substance énd possibly
a conventional vitamin and mineral mixture, for example,
for fattening pigs: barley, wheat flour, broad: beans,
shredded rape extract and edible fat; for broilers:
maize, soya bean flour, meatmeal, edible fat and soya
0il; for cattle: shredded sugar beet, maize gluten, malt
germs, soya bean flour, wheat and molasses and for
lambs: barley, soya bean flour, maize and molasses. To
this feedstuff, one of the above-mentioned compounds of

._______________~__
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(-)-G materol 0.27 (0.18 - 0.38) 35 (+)- G mater ol

31.30 (5.50 - 48.30) -6- The L-enantioner is about 100 tines nore
ef fective on the B-receptors of the bronchus than the correspondi ng
D-enantioner. The B-mnetic effect on the skeletal nusculature 5 was

tested using the nethod of BOMWAN and NOT{p(Pharmacol. Rev. 21, 27 (1969)).
Thi's investigates, the influence on the tension of the |nconpletely

tetani cal |y capbigpldng I eieusagladusps bsbbegriosala after i.v.

adm ni strati on. resu ts obtalne are shown _in the follow ng
Tabl e: concentration of 0.01 ppb to 0.50%, but preferably from

0.1 ppb to 0.05%, the compound preferably being added in
the form of an active substance premix. This premix
contains, for example, 5 to 10,000 mg, but preferably 50

to 1,000 mg, expediently in 1,000 g of corn starch.
The Examples which follow are intended to
illustrate the invention:

s Sheet Has Been Replaced

||IIIIII|||| 1]




Subst @nce Dose n Reduction in tension in %[err]g/kg

X ’ SD Ci mater ol 0.5 5 38.3 10.8 15

(-)-C materol 0.5 5 42.1 6.0 (+)-C materol 50.0
5 33.7 8.0 The L-enantionmer of cimaterol is also nore than
100 times nore effective than the correspongli ng D-enanti oner 20 on the

B-receptors of the skeletal musculature. The B-mmetic effect on the fat
cell s was i nveRefediced i of a lipolytic effect on conscious rabbits
after i.v. adn1n|strat|on The changes in the free fatty acids in the
rabbit's bl ood, achieved by 25 means of the various doses of test

subst ances (nmedsirdd (4 A neiHodyEnOUiEYER: - Bt idpropylaBino8 (1963))
was used to calgyl-tf, by linear regression analysis, an ED150, i.e. the
dose which resulted in a 50%increase in the free fatty acid in the bl ood.

a) (-)—1—(4'—Amin0—3'-cyano—phenyl)-2-isopropylamino-

- {+) - A5 -]) -

50.0 g (0.23 mol) of cimaterol and 82.4 g (0.23 mol) of
(+)-0,0'-dibenzoyl-D-tartaric acid are dissolved in

500 ml of methanol at ambient temperature. After a
short time, the hydrogen tartrate of the cimaterol
crystallises out. The crystalline suspension is stirred
for about 2 hours at an internal temperature of 19 to
20°C, then suction filtered and the filter residue is
washed with cold methanol and dried at 50°C until a
constant weight is obtained. |

Yield: 90 g (68.0% of theory based on the racemate
used) ,

Melting point of the liberated base: 162.8°C

ee = 8

b) 88 g of the hydrogen tartrate obtained in a) are
refluxed in 500 ml of methanol until totally dissolved
and the clear solution is cooled to an internal flask
temperature of about 15°C. The crystals precipitated
are stirred for about 2 to 3 hours at 15 to 18°C,
suction filtered, washed with cold methanol and dried.
Yield: 62 g (70.5% of the material put in),

Melting point of the liberated base: 160.9°C

ee = 24

c) 60 g of the hydrogen tartrate obtained according to
b) are dissolved in 350 ml of methanol analogously to a)
at boiling temperaturé, the crystals are stirred for
about 12 hours at 10 to 15°C, suction filtered, washed
[
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30 ) The findings obtained are shown in the follow ng Tabl é: -7-
Subst ance "ED150 [err] g/ kg (-)-C materol 0.098 (0.078 -
0.118) (+)-C materol 9.770 (7.440 - 12.700) 5 The doses of
D-cimaterol needed to achieve a 50% increase in the free fatty acids in the
rabbit's bl ood are about 100 tines greateri4 han those of the 10
correspondi ng L-enantioner. The acute toxicity was nmeasured in nmale and

Lenﬁggonice we%gé%ngomatmggﬁagglaagdZQrgeafter i ntravenous adm ni stration.
n was cal cul at ed
Yg 13: 34 % ? 56. 7% of the material put in),
Melting point of the liberated base: 151.6°C

ee = 45

After the second recrystallisation, the total yield was

only 27.2% of theory, based on the racemate put in, and-

an enantiomeric excess (ee) of only 45 was obtained.

Owing to the substantial waste, crystallisation was not
 continued.

Example 1

(-)-1-(4'-Amino-3'"-cyano-phenyl) -2-isopropylamino-
ethanol

a) {(-)-1-(4'-Amino-3'-cyano-phenyl)-2-isopropylamino-
h =(+) ~ '-dibenz -D-

50 g (0.23 mol) of 1-(4'-amino-3'-cyano-phenyl)-2-
isopropylamino-ethanol and 82.4 g (0.23 mol) of (+)-
0,0'-dibenzoyl-D-tartaric acid are dissolved in 500 ml
of methanol in a 1 litre three-necked flask at 25 to
28°C with stirring. After about 1 to 2 minutes, the
laevorotatory diastereomeric hydrogen tartrate
crystallises out of the clear solution. After about 2
hours' stirring at 25 to 28°C the crystals are suction
filtered, washed with a little methanol and d;ied at
50°C in a circulating air dryer.

Yield: 44 g (66.5% of theory),

Melting point; 140-141°C

b)'42_g of the hydrogen tartrate obtained in Example la
are dissolved in 550 ml of methanol in a 1 litre three-
necked flask at boiling temperature with stirring and

the hot solution is filtered clear in a 2 litre filter
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dnalysis fromthe percentage of aninmals which died 15 W thin 14 days of
bei ng gi'ven the substance. The foll owi ng Table contains the results:

Subst ance LD50 -mg/ kg (-)-Ci nat erol 74.8 (70.6 - 79.2)
20 (+)-G materol 86.3 (80.6 - 92.3) 2. The
performance enhancing effect of (-)-cimategol was investigated on groups
of 10 eight ponth old | anbs (Suffol k x Gal way wether |anbs), which had been

fed for 25 - Grumakaswinl! aasfeqe;ti-@%rxlqttr&osit'ﬁw ﬂiqrtﬂ"eﬁte 146 g of crude

protein + 70 g of crude fibre + 17 5 nerals
whi ch 2 g/ kg SVaPHEaFggt d%tté’n@é’ W@eﬁoa&%é)g m%Atm{ ‘??eo?llﬁﬁ‘}%Feps
were taken to anseak waauurhandnhe wyetelf enepeatsieansdorisd 3Ds  excess

feed during th iy rio .. The | th Ki t he
fopd during Lherathen FOl Uodh 0%our It AT R AR it AN
are suction filtered, washed with a little methanol and
dried at 50°C in a circulating air dryer.
Yield: 35.7 g (85% based on the hydrogen tartrate used)

Melting point: 140-141°C

¢) (-)-1-(4'-Amino-3'-cyano-phenyl) -2-isopropylamino-
ethanol

36.0 g of the hydrogen tartrate obtained in Example 1b
are added gradually to 50 ml of concentrated ammonia and
150 ml of water at ambient temperature. After 1 hour's

- stirring the crystal suspension is filtered off, washed
thoroughly with deionised water and dried at ambient
temperature in a circulating air dryer until a constant
weight is obtained.
Yield: 11.7 g (85.6% of theory),
Melting point: 146.5°C

o = - 4.37°, [a]¥° = - 31°
ee = 99.4
Ex 2

(+)-1-(4'-Amino-3'-cyano-phenyl) -2-isopropylamino-
ethanol

a) (+)-1-(4'-Amino-3'-cyano-phenyl) -2-isopropylamino-
h 1-(-)- '-dibenzoyl -1,-

Prepared from 1-(4'-amino-3'-cyano-phenyl) -2-isopropyl-
amino-ethanol and (-)-0,0'-dibenzoyl-L-tartaric acid
apalogously to Example 1la.

Yield: 69.8% of theory,

_—
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“8- [érr] -9- As already nentioned above, the biological data given show

that, surprisingly, (-)-cimaterol is the sole carrier of the desired

effect s. However, since the D- enantioner has the sanme toxicity as the

L-enantioner, 5 the ratio of use to risk can be inproved by a factor of

2 by using (-)-cimaterol instead of the v+ammate. (-)-C materol and the

physi ol ogi cal |y acceptable acid addition salts thereof are therefore
Melting point: 140-141°C

b) Purification was continued as in Example 1b.
Yield: 83% based on the hydrogen tartrate used,
Melting point: 140-141°C

¢) (+)-1-(4'-Amino-3'-cyano-phenyl) -2-isopropylamino-
ethanol

Prepared analogously to Example 1lc.
Yield: 81% of theory,

Melting point: 146.5°C

o = + 4.38°, [al¥ = + 31.5°

ee = 98.2

Example 3

(+)-1-(4'-Amino-3'-cyano-phenyl) -2-isopropylamino-
ethanol

The mother liquor obtained from the precipitation

" according to Example la is evaporated to dryness in
vacuo and the residue obtained is taken up in 50 ml of
concentrated ammonia and 150 ml of water and stirred for
2 hours at about 5 to 10°C. After suction filtering,
the filter residue is washed thoroughly with water and
dried well in a circulating air dryer at ambient
temperature.
Yield: 26.5 g (53% based on the racemate used)

The crude (+)-1-(4'-amino-3'-cyano-phenyl)-2-
isopropylamino-ethanol thus obtained is purified with
(-)-0,0'-dibenzoyl-L-tartaric acid analogously to
Example 2: '

a) Yield: 39.7 g (56.8% based on the racemate/enantiomer
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therapeutical ly useful in the treatnent of obesity, 10 obstructive | ung
di sorders, allergic bronchial asthma, spastic bronchitis, inflammtion or
premature | abour. A yet further feature of the present inventionis a

nmet hod of treatnent of obesity, obstructive |ung disorders, allergic
bronchi al asthma, spastic 15 bronchi t4 sy7infl ammation or premature

| abour in a subject which conprises adm nistering to said subject an
effective anmount mixturecueatigrol or the physiologically acceptable acid
addition salts th@rggt. I n_ad Lt§4bhg iuﬁgle dose is between 0.01 and 20

50 [err]g, but pr P éBﬁypﬁé e “gt and 10 [err]g, twice to four tines a
day. For this burpdedd(- B7&i wasedolnoithehdydinpges dgirtatate amsapt abl e sal ts
t her eof may be |nﬁ§iegh t gingpthg%ahhxfeonblned wi th other active
substances, into the co ntional galenic preparations 25 such as

powder s, plalncbrYéééﬂed7ﬂa§FeF§ tg&ﬁgwhes

Melting point: 146.5°C
o =+ 4.37°, [l = + 31°
ee = 98

Example 4

(-)-1-(4'-Amino-3'-cyano-phenyl) -2~-isopropylamino-
ethanol

50 g of (-)-1-(4'-amino-3'-cyano-phenyl) -2-
isopropylamino—ethanol—(+)-0,0'-dibenzoyl—L-hydrogen
tartrate (prepared according to Reference example a),
melting point of the liberated base: 162.8°C; ee = 8)
are suspended in 500 ml of methanol and stirred for 1
hour at an internal flask temperature of about 28°C.
The mixture is then suction filtered, washed with a
little methanol and dried at 50°C until a constant
weight is obtained.

Yield: 28.0 g (56% based on the racemate/enantiomer
mixture) .

The hYdrogen tartrate thus obtained is liberated
analogously to Example 1c) using dilute ammonia.
Yield: 9.14 g (86% of theory),

Melting point: 145°C

o = - 4.37°, [a]l3®= - 31°
ee = 98
This Sheet Has Been Repl
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SuppoSitories or suspensions. According to a yet further feature of the
-present ‘invention there are provi ded pharmaceutical conpositions conprising
as active ingredient at |east one compound 30 sel ected from
(-)-cimaterol or.a physiologically acceptable acid addition salt thereof in
association wth one or nore pharnaceuti-cald y acceptable carriers, diluents
or excipients. Furthernore, according to the present invention 35
(-)-cimaterol mwshbhe gcid addition salts thereof may be used, as nentioned
her ei nbefore, for treating obese animals such as dogs and, by virtue of

their effect of - 10 - reducing body weight (their lipolytic effect), to
reduce Tablets containing 2 pug of (-)-cimaterol
Composgition:

1 tablet contains:

Active substance 0.002 mg
Lactose 82.498 mg
Potato starch 33.000 mg
Polyvinylpyrrolidone 4.000 mg
Magnesium stearate 0.050 mg
120.000 mg
Method of preparation:

The active substance and polyvinylpyrrolidone are
dissolvéd in ethanol. The mixture of lactose and potato
starch is uniformly moistened with the active
substance/granulating solution. Moist screening is
carried out with a 1.5 mm mesh screen. The mixture is
then dried at 50°C and dry screening is carried out with
a 1.0 mm mesh screen. The granules thus obtained are
mixed with magnesium stearate and compressed into

tablets.
Weight of tablet: 120 mg
Punch: ' 7 mm, f£lat
Example 6

Coated tablets containing 1 pg of (-)-cimaterol

Compogition:
1 tablet contains:

Active substance 0.001 mg
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undesi'rable fat deposits in animal farming, i.e. to inprove the neat

quatity-of farmed animals such as pigs, cattle, sheep and poultry. The

above-nentioned 5 conmpounds nmay be adm nistered to the animals by oral

or non-oral route, e.g. as a feed additive or by injection or by neans of

I npl ants. The daily dose is between 0.01- argl 100 [err] g/ kg, but preferably

between 0.01. and 10 [err] g/ kg of body weight. 10 Furt her nor e,

according to thacpesseent invention (-)-cinmate@nalssdnenhg he acid addition

sal ts thereof e used as performance enhancers in animls for pronoting
RBtaPSuerazan EER LR

and accel erat i k and wool produ M? in order to inprove

feed utilisatiBalyvangdpyrgodliidoneand 15 i &.@0demg o shift the

nmeat -t o-fat ra@é@né@iﬁﬁV%ﬂ%a&%t at. The acélxﬁﬁéﬂgi#ﬁnces are used in
agricultural, brgeding, show and pet aninal§: gricul tural and breeding
ani mal s incl ude - 120.000 mg

Tablet cores analogously to the tablets in Example 5.

Weight of core: 120 mg

Punch: 7 mm, convex

The cores are coated by known methods with a coating

consisting essentially of sugar and talc. The finished

coated tablets are polished with beeswax. '
Weight of coated tablet: 200.0 mg

Example 7.

Oblong gelatine capsules containing 1 ug of (-)-
cimaterol

Compogition:
1 tablet contains:

Active substance 0.001 mg
Lactose 59.999 mg
Corn starch _60.000 mg

120.000 mg
M f pr rati

‘The active substance is intensively mixed with lactose
and corn starch and packed into suitably sized oblong
gelatine capsules.

Capsule contents: 120.0 mg
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fmammal s such as cattle, pigs, horses, sheep, goats, 20 rabbits, hares,
deer, fur animals such as mnk and chinchilla, poultry such as chickens,
geese, ducks, turkeys, fish such as carp, trout, salnon, eels, tench
yellow tail, pike, and reptiles such as snakes and crocodiles. 25

The show ani mal s and pet aninals include mgmals such as dogs and cats,
birds such as parrots and canaries and fish such as ornanental and aquarium
fish, e.qg. gol?&éﬁﬁlglge active substances are used during all the 30
growt h and performance phases of the animals, irrespective of the aninals
sex. Preferably, the active substances are used during the intensive growh
and perfor manceEmptates BPepeadniggon pbgeofye)otimatesiol plee i2ntmdnsi ve
grow h performance phase |lasts fromone 35 nonth to 10 vears

Compogition:

1 ampoule contains:

Active substance 0.002 mg
Citric acid 2.500 mg
Sodium hydrogen phosphate 7.500 mg
Common salt 4.600 mg
Water for ampoules to make up to 2.000 ml

Meth _ f preparati

The active substance, buffer substances and common salt
are dissolved in water for ampoules and then filtered to
remove any pathogens.

Packaging: in brown 2 ml ampoules
under protective gas (N,)
Sterilisation: 20 minutes at 120°C
Example 9

Suppositories containing 2.5 pg of (-)-cimaterol

Compogition:
1 suppository contains:

Active substance 0.025 mg

Suppository mass (e.g. Witepsol W 45) 1.,699.975 mg
1,700.000 mg

h £ i

The finely powdered active substance is stirred into the
_
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The quantity of active substances administered to the aninmals in order to
achieve ‘'the desired effect may -11- vary substantially, thanks to the
favourabl e properties of these active substances. This quantity is
preferably from0.01 to 50 [err]g/kg, particularly 0.01 to 25 [err]g/kg of
body wei ght per day. The correct quantity 9§ active 5 substance.and t he
appropriate.period of treatnent.depend in particular on the type of animal,

its age, sex, fedpprid it e Iﬁats% ”Wh'ﬁh%ééh%'@of@ﬂ”@b%@‘@ kept
and fed and can eaS|I be det er m ned, one s killTed.in the art. 10
The active sub®¥a S S IS N5 9% B2t hd7 s Ui net hods.

The met hod of mass is poured into sllghtly chllled moulds.
Weight of suppository: 1.7 g

Example 10

Syrup containing 2 pug of (-)-cimaterol per 5 ml

Composgition:

100 ml of syrup contains:

Active substance 0.04 mg
Benzoic acid 0.10 g
Tartaric acid 1.00 g
Sugar 50.00 g
Orénge flavour 1.00 g
Red food colouring 0.05 g
Distilled water to make up to. 100.00 ml
Method of preparation:

About 60 g of distilled water are heated to 80°C and the
benzoic acid, tartaric acid, active substance, colouring
and sugar are successively dissolved therein. After the
solution has been cooled to ambient temperature the
flavouring is added and the mixture is made up to the
volume specified. The syrup is filtered.

Example 11

Aerosol spray delivering 1 ug of (-)-cimaterol per
activation

Composition:
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adm nistration depends in particular on the type of animal, and the

behavi our and state of health of the animals. 15 The active
substances nmay be admi ni stered once. However, it is also possible to
adm ni ster the active substances throughout part or all of the growh
phase, tenporarily or continuously. If the&2 are adm nistered continuously,
they nmay be given.one-or several tines a 20 day at regular or irregular
i nterval s. Theasubséasabstaneeadn ni stered by oral or parenteraoozsumg in
sui t.abl e fornu o] pure form Oal fornulations areyp

t abl et s, granu#%%‘l’l 3?8%% HH boli as wel| as feedstuffs, pren1§§§8 o925
feedstuffs, anErOpehmaatlgns mOKtQMﬁlﬂﬂdﬂ@Mﬂﬂé Mﬂ3dﬁﬁnﬁﬁﬁg 824 84975hmdor al

formul ations contain the active substance in concentrationsy9f 08084 RBbD -
100% preferably

Example 12

Aerosol spray delivering 1 pg of (-)-cimaterol per

activation

Composition:

Active substance ' 0.00025 mg
99.9% pure ethanol _ 0.87500 mg

" Propellant gas mixture 11/12/114 (23:54:23) 69.12475 mg
70.00000 mg

Example 13

Solution for inhalation containing 59 mg of (-)-
cimaterol per 100 ml

Cgmp. osition:

Active substance 0.59 mg

Sodium chloride 900.00 mg

Benzalkonium chloride 25.00 mg

Distilled water to make up to 100.00 ml
repar n

The active substance, common salt and benzalkonium
chloride are digsolved in distilled water and then
filtered to remove any pathogens. '
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6.01 ppb - 10% 30 Parenteral fornulations are injections in the
-form of ‘sol utions, enul sions, suspensions, as well as inplants. The active
substances may be present in the fornulations on their own or in adm xture

wi th other 35 active substances, mneral salts, trace el enents,
vitam ns, proteins, colourings, fats or f#l2¥ourings. The concentration of
the active substances in the - 12 - finished feed is normally about 0.01

ppb to 50 ppm Egambdeablay 0.1 ppb to 10 ppm The active substances may be
added to the feed as they are or in the formof prem xes or feed

Complete food II for fattening pigs
Barley 379 g/kg
Wheat flour 200 g/kg
Manioc flour 135 g/kg
Broad beans 100 g/kg
Shredded rape extract 100 g/kg
Edible fat 65 g/kg
Lysine-rich mineral feed

for pigs 20 g/kg
Active substance premix 1 g/kg

After being carefully mixed in the quantities specified
these components yield 1 kg of feed.

The 1 g of active substance premix contains for example
2 mg of active substance and 0.998 g of corn starch.

Example 15
nin

Maize 634 g/kg
Soya bean flour 260 g/kg
Meatmeal ' 40 g/kg
Edible fat 25 g/kg
Soya oil . 17 g/kg
Bicalcium phosphate : 12 g/kg
Calcium carbonate 6 g/kg
Vitamin/mineral mix 5 g/kg
Active substance premix 1 g/kg

After being carefully mixed in the quantities specified,
these components yield 1 kg of feed. o
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5 ‘concentrates. Thus, the feedstuffs according to the invention contain
In addition to the active substance and possibly a conventional vitam n and
m neral mxture, for exanple, for fattening pigs: barley, wheat flour,
broad beans, 10 shredded rape extract and edible fat; for broilers:

mai ze, soya bean flour, neatneal, edible Bat -and soya oil; for cattle:
shredded sugar beet, maize gluten, malt gerns, soya bean flour, wheat and

nol asses and fgfe I1ar§9&>f Q?éﬂﬁ)’e SWFe DS préix aahéslﬁgdfsel é&%ﬁ@leTO 15
this feedstuff, one e above-nenti one gggggun s of fornmula | i's added
0

as active subgt gl%é’qor?cat’c‘b%c%m%%ﬁui‘%‘?\ Hr pB ¢6 ﬁoﬁﬁwtﬁﬁf’hpref erably
from0.1 ppb to 0.05% the conpound preferably being added in the form of

an active subﬁﬁgﬂgﬁéggﬁgix. This prem x 20 contains, for exanple, 5 to
10, 000 ny, bu y 50 to 1,000 ng, expediently in 1,000 g of corn
starch.

Concentrated feed for cattle
Shredded sugar beet 600.0 g/kg
Maize gluten 100.0 g/kg
Malt germs 50.0 g/kg
Soya bean flour 35.0 g/kg
Wheat 119.0 g/kg
Molasses 60.0 g/kg
Feed phosphates 12.0 g/kg
Calcium carbonate 2.5 g/kg
Salt 5.0 g/kg
Minerals - 10.0 g/kg
Vitamin premix 5.5 g/kg
0 g/kg

Active substance premix 1.

When carefully mixed in the quantities specified, these
components yield 1 kg of feed.

The 1 g of active substance premix contains for example
2 mg of active substance and 0.998 g of corn starch.

Examnla_;i

Fattening feed for lambs

Barley 690 g/kg
Soya bean flour 100 g/kg
Maize 159 g/kg
Molasses 30 g/kg
Vitamin/mineral mix 20 g/kg
Active substance premix 1 g/kg
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The non-linmting Exanples which follow are intended to illustrate the

i nventi on: - 13 - Reference exanple

(-)-1-(4' - Am no- 3' -cyano- phenyl ) - 2-i sopropyl am no- ethanol 5 a)

(-)-1-(4'" - Am no- 3' -cyano- phenyl ) - 2-i sopr opyl am no-

et hanol - (+)-0, 0' -di benzoyl - D- hydrogen t ar t2sate 10 50.0 g (0.23 nol) of
cimaterol and 82.4 g (0.23 nol) of (+)-0,0'-di benzoyl-D-tartaric acid are
di ssol ved i n 5ffeml caftefel Dpnalixed #ADtRAt qghafpetakeEr epebfilreed)! ittidae

di ssol vi ng, thrgﬁdrqggn tariéaiekof %hg canaterol crystallises out. The
crystal suspenslorojeRts Yie g ot reed.

The 1 g of active substance premix contains for example
2 mg of active substance and 0.998 g of corn starch.
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I5 “*stirred fo
heh—s

n
T

about 2 hours at an internal tenperature of 19 to

;
20[ eérr] &—+h
met hanol and dri

2he’t oo ORI WALAIY R

;
uction filtered and the filter residue is washed with cold
ed at 50[err]C until a constant weight is obtained. Yield:

d on the racemate 20 used), Melting point of
ee = 8 b) 88 g p§ the hydrogen tartrate obtained

in a) are 25 . ‘refluXed*in 500 m of nethanol until totally dissolved and
the clear solution is cooled to an intergahifkask tenperature of about
15[err]C. The crystals precipitated are stirred for about 2 to 3 hours at
15 to 18[err]C, suction filtered, washed wth cold nethanol and dried. 30
Yield: 62 g (7Q.5% df-)t-l1e (gat-amiialo 43ut- dyanmo-Ididrnyly {2+ idomfopykahiher at ed

base: 160.9[er gt {801 a%4 the acid addition salts thereof.

2. Compound according to claim 1, characterised in

that it is substantially optically pure.

3. Compound according to claim 1, characterised in

that it has an optical purity of at least ee = 90%.

4. Compound according to claim 1, characterised in

that it has an optical purity of at least ee = 94%.

5. Physiologically acceptable acid addition salts of
the compound according to at least one of claims 1 to 4.

6. Pharmaceutical composition comprising a compound

according to at least one of claims 1 to 4 or a

physiologically acceptable acid addition salt according

to claim 5 optionally together with one or more inert

carriers and/or diluents.

7. Use of a compound accordiﬁg to at least one of

claims 1 to 5 for preparing a pharmaceutical composition

which is suitable for treating obesity, obstructive lung

changes, allergic bronchial asthma, spastic bronchitis,

inflammation or premature labour.

8. Process for preparing a pharmaceutical composition

according to claim 6, characterised in that a compound
according to at least one of claims 1 to 5 is

incorporated in one or more inert carriers and/or

diluents by a non-chemical method.

9. Use of a compound according to at least orie of

claims 1 to 5 as a performance enhancing agent in

[

TR
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) 60—g~0+—f+mrﬁyﬂfﬁ96ﬁ—fartrate obt ai ned according to 35 b) are
dissolv of net hanol anal ogously to a) at boiling tenperature,
the cry I H Il for about .12 hours at 10 to 15[ err]C, suction

flltere | d met hanol and dri ed. - 14 - Yield: 34 g (56. 7%
of the naterlal put in), Melting point ef27he |iberated base: 151.6[err]C
ee = 45 5 After the second recrystallisation, the total yield was only

27. 2@6of theoam;mbagﬁd on the racemate put in, and an enantioneric excess
(ee) of only 45 was obtained. Omng to the substantial wast e,
crystal lisation was not continued.

10. Animal feed and premixes for producing animal feed,

containing a compound according to at least one of
claims 1 to 5.

11. Performance enhancing agent for animals, containing
a compound according to at least one of claims 1 to 5.

12. Process for preparing performance enhancing agents
for animals, characterised in that a compound according
to at least one of claims 1 to 5 is mixed with
extenders, diluents and nutrients and optionally other
adjuvants.
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10 Exanple 1 (-)-1-(4'-Am no-3'-cyano-phenyl)-2-isopropyl am no- ethanol 15
a) (-)-I*~(4 -Am no-3'-cyano-phenyl)-2-isepropyl am no-

et hanol - (+)-0. 0" -di benzoyl - D- hydrogen tartrate 20 50 g (0.23 npl) of
1-(4' -am no- 3' - cyano- phenyl ) -2- i sopropyl am no-et hanol and 82.4 g (0. 23
nmol) of (+)- 0,0 -dibenzoyl-D-tartaric acid are dissolved in 500 m of
methanol in a 1 litre three-necked flgsk at 25 to 28[err]C with stirring.
After about 1 to 2 mnutes, the 25 Wtory di astereoneri c hydrogen
tartrate crystallrses out of the clear so utron After about 2 hours
stirring ati35di@ S A4 em et RE

little netrmmaﬂgﬂmnﬁamgﬁl[err]Cm a crrculatlng air dryer

The invention relates to the use of (-)-cimaterol and its addition
salts in pharmaceutical compositions or as performance enhancers.

Sheet Has Been Replacec
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tartrate used) AND THE USE THEREOF AS PHARMACEUTICAL COMPOSITION OR

The' BEYSTRTs. mie!

AS PERFORMANCE ENHANCERS

The present invention relates to an improved
process for the resolution of racemic cimaterol, to (-)-
‘cimaterol and derivatives thereof, to pharmacéutical
compositions containing them, and to their'use as

5 - performance enhancing agents.

US-2A-4,119,710 describes inter alia the racemate 1-
(4'—amino-3'—cyano-phenyl)-2-isopropylamino—ethanol__
(generic name: cimaterol) and its pharmaceutical
properties. Thus, the compounds described in

10 US-A-4,119,710 have, in addition to their analgesic and
uterus-spasmolytic effects and their antispasmodic
effects on the striated musculature, in particular 8,-
mimetic and/or B,~blocking effects, with one or other _
effect being dominant depending on the substitution. It

15 is also established in US-A-4,119,710 that the d-(+4)-
compounds have in particular a selective effect on the
B,-receptors andhthe 1-(-) -compounds have a preferred
effect on the B,-receptors.

Moreover, US-A-4,407,819, inter alia describes the

20 performance-enhancing effect of cimaterol in animals.
It is also known that, normally, one of the two
enantiomers of a racemate is more effective than the
other ®nantiomer. For this reason, the present
application is based on the objective of resolving the
25 racemate known from the literature into its new
enantiomers. _ .
Surprisingly, difficulties were encountered in
solviﬂg this problem, even though US—A-4,119,70:has
already described two methods of separating the

30 racemates of these compounds, namely

a) the resolution of a mixture of diastereomeric
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Mel'ting point: 140-141[err]Cc) (-)-1-(4 -

.~’Am no- 3' - cyano- phenyl ) - 2-i sopropyl am no- ethanol 10 3.6.0 g of the
hydrogen tartrate obtained in Exanple | b are added gradually to 50.m of
concentrated anmmonia and 150 ml of water at anbient tenperature. After 1
hours' stirring the crystal suspension is filtered off, washed 15

t horoughly with deionirsed water and dried at2ambient tenperature in a
circulating air dryer until a constant weight is obtained. Yield: 11.7 g
(85. 6% of t heor yyompehndagwhbeht areqgbbpipefcbyoreactipgothe 31, ee = 9
a = - 4.370 Exanpberésgsnding tradehdteNFifR-8 chiral acyl group, and

' -cyano- phenyl ) - 2-i sopr opy!l am no- '
_ yano-phenyl) subsegueggly cleaving the chiral acyl group, e.g. the

(-) -methylcarbonyl group, or

9.4

b) fractional crystallisation of a mixture of the
‘diastereomeric 2alts with an optically active auxiliary
‘acid.

Racemate separation by method a) did not appear to

10 be very promising from the start, owing to the cyano
group present in the cimaterol, since this cyano group
would be at least partially changed by hydrolysis or
hydrogenolysis during the subsequent hydrolytic or .
hydrogenolytic cleaving of the chiral acyl group which

15 would have to be carried out.

Conventional racemate separation by method b),
which consists of dissolving a corresponding
diastereomeric salt in a suitable solvent by heating and
subsequently, on cooling, allowing the less soluble

20 diastereomeric salt to crystallise out initially, a
process which can be repeated several times, if
necessary, until the pure, less soluble diastereomeric
salt is isolated, the desired enantiomeric base
subsequently being liberated from the pure

25 diastereomeric salt thus obtained, surprisingly did not
produce the desired results in the case of cimaterol, as
is clear from the appended reference example.

Surprisingly, we have now found that racemic
cimaterol, which may contain one of the desired

30 enantiomers in greater concentration, can be:resolved,
by means of an improved process according to the present
invention, which process is characterised by dissolving
racdemic cimaterol and at least 2 equivalents, preferably
from 2 to 7 equivalents, more preferably from 2 to 4

35 equivalents, of an optically active dibasic auxiliary
écid such as (-)-0,0'-dibenzoyl-L-tartaric acid, (+)-

0,0'-dibenzoyl-D-tartaric acid, (-)-0,0*'-ditolyl-L-
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ethanol a) (+)-1-(4'--Anino-3'-cyano-phenyl)-2-isopropyl ani no- 30.
_ethanol -(-)-0,0'-di benzoyl -L-hydrogen tartrate Prepared from
1-(4' -am no- 3' - cyano- phenyl ) - 2-i sopropyl - am no- et hanol and
-)-0,0"-di benzoyl -L-tartaric acid anal ogously to Exanple la. 35 Yi el d:
69. 8% of theory, Melting point: 140-141[err]C b) Purification was.continued
as in Exanple Ib. - - 16 -, Yield: 83% baSed Oon the hydrogen tartrate used,
Mel ting point: 140 14] err

(+)-1- (4" - Ami noE3FER_YY Lé%?%)fﬁllQoBroﬁﬁF&&V&oD?§artarlﬁﬂqﬁﬁﬁﬂ

keeping w1§h1n a desired predeterminable temperature
range which is specific to each auxiliary acid and is
preferably above 20°C, more preferably between 25° and
5 30°C, in a suitable solvent, obtaining the two
diastereomeric salts produced thereby and subsequently
liberating the ¢orresponding enantiomeric bases thereof.

‘The diastereomeric salt corresponding to the desired
enantiomeric base is precipitated with a degree of

10 purity of at least ee = 90% after a short time, e.g. 1
to 5 minutes. The temperature ideally must not fall
below the range which is characteristic of each -
auxiliary acid. Preferably, the two components are
dissolved simultaneously, and obviously a solution of

15 one component can be added to a solution of the other
component.

The desired temperature range in which the process
according to the invention yields, in sufficient purity,
the diastereomeric salt corresponding to the desired

20 enantiomeric base may be predetermined by means of
simple trial experiments for each particular auxiliary
acid. R

Particularly preferred for carrying out the process
of the present invention is use of 2 to 7 equivalents,

25 preferably 2 to 3 equivalents of (-)-0,0!-dibenzoyl-L-

. tartaric acid or (+)-0,0'-dibenzoyl-D-tartaric acid as
the auxiliary acid at temperatures above 25°C, but
preferably in a temperature range between 25 and 30°C.

Thus, for example, after 1 mol of cimaterol and

30 1 mol of (-)-0,0'-dibenzoyl-L-tartaric acid or (+)-0,0'-
dibenzoyl-D-tartaric acid have been dissolved in
methanol simultaneously, pure (+)—l—(4'-aminof3;—cyan6—
phenYl)—2-isopropylamino—ethanol—(-)-0,0'—dibenzoy1;L—
hydrogen tartrate or (-)-1—(4'—amino—3'-cyano—phenyl)—Z—

35 isopropylamino-ethanol-(+)-0,0'~dibenzoyl-D-hydrogen
tartrate respectively are obtained, the pure

diastereomeric hydrogen tartrate in question beginning
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Prepared anal ogously to Exanple 1c. Yield: 81% of theory, Melting point:
.146.5C 10 - [a]20= + 31.5[err], ee =98.2 a = + 4.38[err] Exanple 3 15
(+)-1-(4' - Am no- 3' -cyano- phenyl ) - 2-i sopropyl am no- ethanol The not her

| i quor obtained fromthe precipitation 204- according to Exanple la is )
evaporated to dryness in vacwo and the residue obtained is taken up in 50 °

m  of concra'&?éfaﬂ@beamana 3BRGARD e, OltoPhhuRld Phisl Al hbObeln/BlrY A

about 5 to 10[err]C After suction friteri ng, the filter residue is was
t hor oughl yoasitt lin\eahigh dagre2Sof purity efl apdédstiee = 94 evéntaiftey thierfirdt ¥ep. als
anbient ee@%%r ?ﬁeuéz?eatgg Shgty ?s6re5quglre(d Bt%ebgespacriat?gn tpr:'gcésasccearxr'talt)ee rg;eegt)ed once
or several times, if necessary, by dissolving the diastereomeric hydrogen tartrate
5 obtained after a single precipitation and recrystallising it at above 25°C. The
ciesired pure enantiomeric base may then be liberated from the diastereomeric
~ salt th‘us obtained using a base, preferably dilute ammonia, and the pure base
liberated is then isolated by conventional methods.
| A parﬁcularly remarkable feature of the process according to the
10 invention is that, if the temperature is accidentally allowed to fall below.the
prescribed range, the racemic cimaterol-0, 0’-dibenzoyl-L-hydrogen tartrate or
cimaterol-0, 0’-dibenzoyl-D-hydrogen tartrate obtained by way of example can be
converted into the desired pure diastereomeric hydrogen tartrate, after re-
suspension and heating to above 25°C. |
15 The enantiomeric bases obtained may, if desired, subsequently be
converted into the acid addition salts thereof, more particularly, for
pharmaceutical use, into the physiologically acceptance salts thereof with organic
or inorganic acids, but preferably with organic acids. Suitable acids include, for
example, hydrochloric, hydrobromic, sulphuric, phosphoric, fumaric, succinic,
20 lactic, citric, tartaric or maleic acid.

According to the present invention there is provided (-)-1-(4’-Amino-
3’-cyanophenyl)-2-isopropylaminoethanol and acid addition salts thereof or any
mixture thereof with the corresponding (+) isomer and acid-addition salts
thereof in which the (-)-isomer is present in excess over the (+)-isomer.

5 i ' The present invention also relates to (-)-cimaterol or (-)-cimaterol
which is substantially optically pure, i.e. has an optical purity of at least
ee = 90%, preferably 94 to 100%, the acid addition salts thereof, more
particularly the physiologically acceptable acid addition- acids ‘thereof ;with.
organic or inorganic acids. |

J The present invention also relates to the diastereomeric salts of

cimaterol with an optically active dibasic auxiliary acid, more particularly to
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The crude (+)-1-(4'-am no-3 -cyano-phenyl)-2- 30 I sopr opyl am no- et hanol
.thus obtained is purified with (-)-0,0'-dibenzoyl-L-tartaric acid
anal ogously to Exanple 2: a) Yield: 39.7 g (56.8% based on the

racemat e/ enanti oner 35 ° m xture used), Melting point: 140-141[err]C b)
Yield: 87% based on the hydrogen tartrate used, Melting point:
140-141ferr] C - 17 - ¢) Yield: 78.5% of theory, Melting point:

146.5[err] C [a] 20= + 31[err], ee = 98 a = ¥ 2.37

those wherein the auxiliary acid is selected from (-)-
0,0'—dibengoyl—L—tartaric acid, (+)-0,0'-dibenzoyl-D-
tartaric acid, (-)-0,0'-ditolyl-L-tartaric acid or (+)-
0,0'-ditolyl-D-tartaric acid, most particularly to (+)-

5 or (-)-cimaterol-0,0°'-dibenzoyl-L-hydrogen tartrate or
to (+)- or (-)-cimaterol-0,0'-dibenzoyl-D-hydrogen
tartrate. . -
t The test report which follows shows that the L~
enantiomer of cimaterol, i.e. (-)-cimaterol (the term

10 (=) —cimaterol denoting the enantiomer which rotates the .
plane of oscillation of linearly polarised light of the
sodium-D-line to the left) is surprisingly the only
carrier of the biological effects of cimaterol:

15 1. The two enantiomers of cimaterol were subjected to
comparative tests to investigate their B-mimetic effects
on the smooth muscle of the bronchus, the skeletal
musculate and the fat cells. They were also compared
for their acute toxicity. |

20

The B-mimetic effect on the smooth muscle was
examined in terms of a broncholytic effect in the test
designed by KONSETT and ROSSLER (Arch. Exp. Path.
Pharmakol. 195, 71-74 (1940)) compared with the acetyl

25 choline-induced bronchospasm in guinea-pigs after i.v.
administration. From the inhibition of bronchospasm
achieved with the various doses of the test substance,
an EDgy was calculated by linear regression analysis as
the dosage which resulted in a 50% inhibition of

30 bronchospasm.

The following Table contains the results found:

Substance EDy, ng/kg

(-)-Cimaterol 0.27 (0.18 - 0.38)
35 (+)-Cimaterol 31.30 (5.50 - 48.30)
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5 Exanpl € 4 (-)-1-(4' - Ami no-3' - cyano- phenyl ) - 2-i sopropyl am no- et hanol 10
50 g of (-)-1-(4'-am no-3'-cyano-phenyl) - 2-

i sopropyl am no- et hanol - (+) -0, 0' -di benzoyl - L- hydrogen tartrate (prepared
according to Reference exanple a), 15 melting point of the |liberated
base: 162.8[err]C, ee = 8) are suspended wth 500 m of nethanol and .
stirred for 1 hour at an internal flask tenperature of about 28[err]C The
m xture is then suction filtered, washed with a little methanol and dried
at 50[err]Cuntil a constant 20 wei ght Ps~obtained. Yield: 28.0 g (56%

based on {he racemajel pant] oL XU ShoutS d ViSHSD MEL B Fl S

on the p-receptors of the bronchus than the
corresponding D-enantiomer. o
The B-mimetic effect on the skeletal musculature
5 was tested using the method of BOWMAN and NOTT
(Pharmacol. Rev. 21, 27 (1969)). This investigates the
influence on the tension of the incompletely tetanically
‘contracting M. soleus of anaesthetised cats after i.v.

administration.
10 The results obtained are shown in the following
Table:
Substance Dose n | Reduction in tension in $%
| na/kg X SD
Cimaterol 0.5 1) 38.3 10.8
15 (-)-Cimaterol 0.5 5] 42.1 6.0
(+) -Cimaterol 50.0 5 33.7 8.0

The L-enantiomer of cimaterol is also more than 100

times more effective than the corresponding D-enantiomer
20 on the B-receptors of the skeletal musculature.
The B-mimetic effect on the fat cells was

investigated in terms of a lipolytic effect on conscious
rabbits after i.v. administration. The changes in the
free fatty acids in the rabbit's blood, achieved by

25 means of the various doses of test substances (measured
by the.method of DUNCOMBE: Biochem. J. 88, 8 (1963)) was
used to calculate, by linear regression analysis, an
EDy,,, i.e. the dose which resulted in a 50% increase in
the free fatty acid in the blood. _ ) '

30 The findings obtained are shown in the following
Table:
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25 - anal ogously to Exanple 1c) using dilute ammonia. Yield: 9.14 g (86%
of theory), Melting point: 145[err]C (a]20=,- 31, ee =98 a = - 4.37 = -
- Exanple 5 Tablets containing 2 [err]Jg of (-)-cimaterol 5 Conposition: 1
tabl et contains: Active substance 0.002 ng 10 Lact ose
82.498 ng Potato starch . 33. 000 ny
. g
Substance EDys K9/kg
(-)-Cimaterol 0.098 (0.078 - 0.118)
(+)-Cimaterol 9.770 (7.440 - 12.700)
5

10

15

20

25

30

The doses of D-cimaterol needed to achieve a 50%
increase in the free fatty acids in the rabbit's blood
are about 100 times greater than those of the
corresponding L-enantiomer.

The acute toxicity was measured in male and female
mice weighing between 20 and 25 g after intravenous
administration. An LDy, was calculated by sample
analysis from the percentage of animals which died
within 14 days of being given the substance.

The following Table contains the results:

Substance LD, mg/kg
(-)-Cimaterol 74.8 (70.6 - 79.2)
(+)-Cimaterol 86.3 (80.6 - 92.3)

2. The performance enhancing effect of (-)-cimaterol was
investigated on groups of 10 eight month o0ld lambs
(Suffolk x Galway wether lambs), which had been fed for
6 weeks with a feed (dry composition per kg: 145 g of

crude protein + 70 g of crude fibre + 17 g of 0il + 50 g

of crude minerals) to which 2 mg/kg of tbe test
substance had been added. At the same time steps were
taken to ensure that the lambs were offered at least 10%
excess feed during the experimental period. The lambs
were then killed and the following results were

obtained:

18
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Pol'yvi nyl pyrrol i done 4. 000 ng Magnesium stearate

0. 050 ng 120.000 ng 15 Met hod of preparation: The active substance and
"pol yvinyl pyrrolidone are dissolved in ethanol. The mixture of |actose and
potato 20 starch is uniformy noi stened_szth the active .

subst ance/ granul ati ng sol ution. Mdist screening is carried out with a 1.5

mnm nesh screen. The mxture 1s then dried at b0[errJJC and dry screening is
carried out with d 1.9 nm mesh screen. The granul e§ thus obtai ned are 25
m xed with magnesijug gtearate and conpressed into tgblets. Wight of
tablet. 120ngPunc§ o o gnm flat 30 Exampl e 6
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Coated tablets containing 1 [err]g of (-)-cimaterol 35 Conmposition: 1

tabl et contains: Active substance 0.001 ny - 19 - Lactose
" 82.499 ny Potato starch 33. 000 ng Pol yvi nyl pyrrolidone
4. 000 ng Magnesi um stearate 0.500 ng 5

120. 000 ng Met hod of preparation: TabJet_cgrgs anal ogously to the tablets
in Exanple 5. 10 Wei ght of core: 120 ng~ Punch: 7 mm convex

As already mentioned above, the biological data
given show that, surprisingly, (-)-cimaterol is the sole
carrier of the desired effects. However, since the D-
enantiomer has the same toxicity as the L-enantiomer,

5 the ratio of use to risk can be improved by a factor of
2 by using (-)-cimaterol instead of the racemate.

(-)-Cimaterol and the physiologically acceptable
‘acid addition salts thereof are therefore
therapeutically useful in the treatment of obesity,

10 obstructive lung disorders, allergic bronchial asthma,
spastic bronchitis, inflammation or premature labour.

A yet further feature of the present invention is a
method of treatment of obesity, obstructive lung .
disorders, allergic bronchial asthma, spastic

15 bronchitis, inflammation or premature labour in a
subject which comprises administering to said subject an
effective amount of (~)-cimaterol or the physiologically
acceptable acid addition salts thereof.

In adults the single dose is between 0.01 and

20 50 pg, but preferably between 0.01 and 10 ug, twice to
four times a day. For this purpose (-)-cimaterol or the
physiologically acceptable salts thereof may be
incorporated, optionally combined with other active
substances, into the conventional galenic preparations

25 such as powders, plain or coated tablets, capsules,
suppositories or suspensions.

According to a yet further feature of the present
invention there are provided pharmaceutical compositions
comprising as active ingredient at least one compound

30 selected from (-)-cimaterol or a physiologically
acceptable acid addition salt thereof in association
with one or more pharmaceutically acceptable carriers,
diluents or excipients. '

Furthermore, according to the present invention

35 (-)-cimaterol and the acid addition salts thereof may be
used, as mentioned hereinbefore, for treating obese
animals such as dogs and, by virtue of their effect of
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The cores are coated by known nethods with a coating consisting essentially
of sugar and talc. The finished coated tablets are polished with beeswax.

15 Wei ght of coated tablet: 200.0 ng Exanple 7 Oblong gel atine
capsules containing 1 [err]g of (-)- 20 ci materol Conposition: 1 tablet
contains: 25 Active substance 0.001 ng Lactose

59.999 ng Corn starch _60,000 ng 120.000 ng 30 Method of

‘preparation: The active substance is intensively mixed with |actose
reducing body weight (their lipolytic effect), to reduce
undesirable fat deposits in animal farming, i.e. to
improve the meat quality of farmed animals such as pigs,
cattle, sheep and poultry. The above-mentioned

5 compounds may be administered to the animals by oral or
non-oral route, e.g. as a feed additive or by injection
or by means of implants.

The daily dose is between 0.01 and 100 ug/kg, but
preferably between 0.01 and 10 ug/kg of body weight.

10 Furthermore, according to the present invention
(-)—-cimaterol and the acid addition salts thereof may be
used as performahée enhancers in animals for promoﬁing
and accelerating growth, milk and wool production and in
order to improve feed utilisation, carcass quality and

15 in order to shift the meat-to-fat ratio in favour of
meat. The active substances are used in agricultural,
breeding, show and pet animals.

The ‘agricultural and breeding animals include
mammals such as cattle, pigs, horses, sheep, goats,

20 rabbits, hares, deer, fur animals such as mink and
chinchilla, poultry such as chickens, geese, ducks,
turkeys, fish such as carp, trout, salmon, eels, tench,
vyellow tail, pike, and reptiles such as snakes and
crocodiles.

25 The show animals and pet animals include mammals
such as dogs and cats, birds such as parrots and
canaries and fish such as ornamental and aquarium fish,
e.g. goldfish.

The active substances are used during all the

30 growth and performance phases of the animals,
irrespective of the animals' sex. Preferably, the
active substances are used during the intensive growth -
and performance phase. Depending on the type of animal,
the intensive growth performance phase lasts from one

35 month to 10 years.

The quantity of active substances administered to
the animals in order to achieve the desired effect may
This is the replacement sheet
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and corn starch and packed into suitably sized oblong 35 " gelatine

capsules. Capsule contents: 120.0 ny -+20 - Exanple 8 Ampoul es
“containing 2 [err]g of (-)-cimaterol per 2 ml 5 conposition: 1 anpoul e

contains: Active substance 0.002 ng 10 Ctric acid

2.500 ng Sodi um hydrogen phosphate lgOO mg Comon salt

4:600 ng Water for anpoul es to

vary substantlally, thanks to the favourable properties

~ of these actlve substances. This quantity is preferably
from 0.01 to 50 pg/kg, particularly 0.01 to 25 ug/kg of
body weight per day. The correct quantity of active

5 substance and the appropriate period of treatment depend

in particular on the type of animal, its age, sex, state
of health and the manner in which the animals are kept

~‘and fed and can easily be determined by anyone skilled
in the art.

10 The active substances are administered to the
animals by the usual methods. The method of
administration depends in particulaf on the type of
animal, and the behaviour and state of health of the
animals. | '

15 The active substances may-be administered once.
However, it is also possible to administer the active
substances throughout part or all of the growth phase,
temporarily or continuously. If they are administered
continuously, they may be given one or several times a

20 day at regular or irregular intervals.

The substances are administered by oral or
parenteral route in suitable formulations or in pure
form. Oral formulations are powders, tablets, granules,
drenches, boli as well as feedstuffs, premixes for

25 feedstuffs, and formulations for administering in
drinking water.

The oral formulations contain the active substance
in concentrations of 0.01 ppb - 100%, preferably
0.01 ppb - 10%.

30 Parenteral formulations are injections in the form
of solutions, emulsions, suspensions, as well as
implants.

The active substances may be present in the
formulations on their own or in admixture with other

35 active substances, mineral salts, trace elements,
vitamins, proteins, colourings, fats or flavourings.

The concentration of the active substances in the
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15 ° Met hod .of preparation: The active substance, buffer substances and
.common salt are dissolved in water for anpoules and then filtered to renove
any pat hogens. 20 Packagi ng: in brown 2 m anpoul es
under protective gas (N err]) Sterilisation: 20 m nutes at

120[ err] C Exanpl e 9 25 Suppositories cont_aillng ng 2.5 [err]g of (-)-timaterol
Conposition: 30 1 suppository contains: "Active substance

ﬁ/é?ﬁg'd”gf nggg:é%ﬁ%t}lé@sfeé&-ﬂs NbERRERY Uhdak 5.899ppb ¢ sbo {000 My 35
preferably 0.1 ppb to 10 ppm. _
The active substances may be added to the feed as
they are or in the form of premixes or feed
5 concentrates.
Thus, the feedstuffs according to the invention
contain in addition to the active substance and possibly
‘a conventional vitamin and mineral mixture, for example,
for fattening pigs: barley, wheat flour, broad beans,

10 shredded rape extract and edible fat; for broilers:
maize, soya bean flour, meatmeal, edible fat and soya
oil; for cattle: shredded sugar beet, maize gluten, malt
germs, soya bean flour, wheat and molasses and for
lambs: barley, soya bean flour, maize and molasses. To

15 this feedstuff, one of the above-mentioned compounds of
formula I is added as active substance in a
concentration of 0.01 ppb to 0.50%, but preferably from
0.1 ppb to 0.05%, the compound preferably being added in
the form of an active substance premix. This premix

20 contains, for example, 5 to 10,000 mg, but preferably 50
to 1,000 mg, expediently in 1,000 g of corn starch.

The non-limiting Examples which follow are intended

to illustrate the invention:
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Thekfinely powder ed active substance is stirred into the - 21 - nmolten
suppository mass, which has been cooled to 40[err]C, by neans of an
I mrer si on honogeni ser and at 37[err]C the mass is poured into slight

chill ed noul ds.

Wei ght of suppository: 1.7 g 5 Exanple 10 Syrup contai ni ng

2 pg of (-)-cimaterol per 5 m 10 Cbnpositifgr__loo m of syrup contains:
Active substance 0.04 ng 15 Benzoic acid

0.10 g

10

15

20

25

30

35

Reference example

(-)-1-(4'-Amino-3'-cyano-phenyl)-2-isopropylamino-
ethanol '

a) (-)-1-(4'-Amino-3'—cyano—phenyl)—z—isopropylamino-

ethanol-(+)-0,0'-dibenzoyl-D-hydrogen tartrate

50.0 g (0.23 mol) of cimaterol and 82.4 g (0.23 mol) of
(+)-0,0'-dibenzoyl-D-tartaric acid are dissolved in

500 ml of methanol at ambient temperature. After
briefly dissolving, the hydrogen tartrate of the
cimaterol crystallises out. The crystal suspension is
stirred for about 2 hours at an internal temperature of
19 to 20°C, then suction filtered and the filter residue
is washed with cold methanol and dried at 50°C until a
constant weight is obtained.

Yield: 90 g (68.0% of theory based on the racemate
used),

Melting point of the liberated base: 162.8°C

ee = 8

b) 88 g of the hydrogen tartrate obtained in a) are
refluxed in 500 ml of methanol until totally dissolved
and the clear solution is cooled to an internal flask
temperature of about 15°C. The crystals precipitated
are stirred for about 2 to 3 hours at 15 to 18°C,
suction filtered, washed with cold methanol and dried.
Yield: 62 g (70.5% of the material put in),

Melting point of the liberated base: 160.9°C

ee = 24

c) 60 g of the hydrogen tartrate obtained according to
b) are dissolved in 350 ml of methanol analogouslf to a)
at boiling temperature, the crystals are stirred for
about 12 hours at 10 to 15°C, suction filtered, washed
with cold methanol and dried.
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Tartaric acid 1.00 g Sugar

50.00 g Orange flavour - 1.00 g Red food colourlng

0.05 g 20 Distilled water to - 100.00 mM Method of
preparation: About 60 g of distilled water are heated to 80[err]C and the
25 benzoic acid, tartaric acid, active bstance col ouring and sugar

are successively dissolved therein. After e “sol ution has been cooled to

anbi ent temerglﬁlgtr%égg%r.}?go# Fﬁ%?ﬁgtggg g(lgu@ >ﬂ‘ re is made up to

t he vol une spe qg I Aer osol spray
delivering 1 [ ¥edtdng Reintiomhthe| lpeeratedvhasen 351 6°C

ee = 45

5 After the second recrystallisation, the total yield was
only 27.2% of theory, based on the racemate put in, and
an enantiomeric ‘excess (ee) of only 45 was obtained.
‘Owing to the substantial waste, crystallisation was not
continued.

10

Example 1

(-)-i-(4'—Amino-3'—cyano-phenyl)—2-isopropylamino— o

ethanol
15

a) (-)-1-(4'-Amino-3‘'-cyano-phenyl)-2-isopropylamino-
ethanol-(+)-0,0'~-dibenzovl-D-hydrogen tartrate

20 50 g (0.23 mol) of 1-(4'-amino-3'-cyano-phenyl)-2-
isopropylamino-ethanol and 82.4 g (0.23 mol) of (+)-
0,0'-dibenzoyl-D-tartaric acid are dissolved in 500 ml
of-methanol in a 1 litre three-necked flask at 25 to
28°C with stirring. After about 1 to 2 minutes; the

25 laevorotatory diastereomeric hydrogen tartrate
crystallises out of the clear solution. After about 2
hours' stirring at 25 to 28°C the crystals are suction
filtered, washed with a little methanol and dried at
50°C in a circulating air dryer.

30 Yield: 44 g (66.5% of theory),

Melting point: 140-141°C

b) 42 g of the hydrogen tartrate obtained in Example 1la
are dissolved in 550 ml of methanol in a 1 litre three-
35 necked flask at boiling temperature with stirring énd
the hot solution is filtered clear in a 2 litre filter
Press using a Seitz-EK filter. The filtrate is
evaporated down to about 100 to 150 ml of solution under
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Conposi tion: - 22 - Active substance

.0.00025 ng Soya lecithin 0. 05000 ny
Propel l ant gas m xture 11/12/114 (23:54:23) 69.94975 ny 70. 00000 ng 5
Exanpl e 12 Aerosol spray delivering 1 [err]g of (-)-cimaterol per
activation 10 Conposition: Active substancgs _ .

0. 00025 ng 15 99. 9% pur e et hanol 0. 87500 ny

a weak vacuum and the crystal suspension formed is
stirred forxr about 1 hour at 25 to 28°C. The crystals
are suction filtered, washed with a little methanol and
dried at 50°C in a circulating air dryer.

5 Yield: 35.7 g (85% based on the hydrogen tartrate used)
Melting point: 140-141°C

<) (-)-1-(4'—Amino-3!-cyano-phenyl)-2—isopropylamino—

ethanol

10
36.0 g of the hydrogen tartrate obtained in Example 1b
are added gradually to 50 ml of concentrated ammonia and
150 mi of water at ambient temperature. After 1 hours®
stirring the crystal suspension is filtered off, washed
15 thoroughly with deionised water and dried at ambient
temperature in a circulating air dryer until a constant
weight is obtained.
Yield: 11.7 g (85.6% of theory),
Melting point: 146.5°C

20 [@]®= - 31°, ee = 99.4
a = - 4.,37°
Example 2

25 (+)-1-(4'-Anino-3'~cyano-phenyl) -2-isopropylamino-
ethanol

a) (+)-1-(4'-Amino-3'-cyano-phenyl)-2-isopropylamino-
30 ethanol-(-)-0,0'-dibenzoyl-L-hydrogen tartrate

Prepared from 1-(4'—-amino-3*-cyano-phenyl)-2-isopropyl-
amino-ethanol and (-)-0,0'-dibenzoyl-L-tartaric acid
analogously to Example la.

35 Yield: 69.8% of theory,
Melting point: 140-141°C

b) Purification was continued as in Example 1b.
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Propel l ant gas mi xture 11/12/114 (23:54:23).69.12475 ng 70. 00000 ny Exanpl e
.13 20:Solution for-inhalation containing 59 ng of (-)- cimterol per 100 ni

25 Conposi tion: Active substance 0.59 ng Sodi um chl ori de
900. 00 ng Benzal koni um chl ori de 25.00 ng 30 Distilled water
to 100.00 mM Method of preparation: The active substance, conmon salt
and benzal koni um 35 chloride are dissol¥@d=in distilled water and then

filtered to renove any pat hogens.
Yield: 83% based on the hydrogen tartrate used,

Melting point: 140-141°C

¢) (+)-1-(4'~Amino-3'-cyano-phenyl)-2-isopropylamino-
5 ethanol

Prepared analogously to Example lc.
'Yield: 81% of theory,
Melting point: 146.5°C
10 (x)®= + 31.5°, ee = 98.2
a =+ 4,38°

Example 3

15 (+)-1-(4'-Amino~-3'-cyano-phenyl)-2-isopropylamino-
ethanol

The mother liquor obtained from the precipitation
20 acéording to Example la is evaporated to dryness in
vacuo and the residue obtained is taken up in 50 ml of
concentrated ammonia and 150 ml of water and stirred for
2 hours at about 5 to 10°C. After suction filtering,
the filter residue is washed thoroughly with water and
25 dried well in a circulating air dryer at ambient
temperature.
Yield: 26.5 g (53% based on the racemate used)
The crude (+)-1-(4'-amino-3'-cyano-phenyl)-2-
30 isopropylamino-ethanol thus obtained is purified with
| (-)-0,0*-dibenzoyl-L-tartaric acid analogously to

Example 2:

a) Yield: 39.7 g (56.8% based on the racemate/enantiomer
35 nixture used),
Melting point: 140-141°C
b) Yield: 87% based on the hydrogen tartrate used,

Melting point: 140-141°C
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- 23 - Exanple 14 Conplete food Il for fattening pigs 5 Bar | ey

379 g/ kg Wheat flour 200 g/ kg Mani oc flour

135 g/ kg Broad beans 100 g/ kg Shredded rape extract
100 g/ kg 10 Edi bl e fat 65 g/ kg Lysine-rich mneral
feed for pigs 20 g/kg-Active substance prem x

1 g/ kg 15 After being carefully mxed in the quantities specified these

conponents yield ki pf 7otk JherdesrP! active substance prem x contains

le 2 of active substance and’0.998 of corn ‘starch.
for exanple Y Melting point: 146.5°C g

- [@)@= + 31°, ee = 98
@ =+ 4.37°

5
Example 4
(-)-1-(4'-Amino-3'~-cyano-phenyl) -2-isopropylamino-
ethanol

10

50 g of (~)-1-(4'-amino-3'-cyano-phenyl)-2-
isopropylamino-ethanol-(+)-0,0'-dibenzoyl-L-hydrogen
tartrate (prepared according to Reference example a),
15 melting point of the liberated base: 162.8°C; ee = 8)
are suspended with 500 ml of methanol and stirred for 1
hour at an internal flask temperature of about 28°C.
The mixture is then suction filtered, washed with a
little methanol and dried at 50°C until a constant
20 weight is obtained. |
Yield: 28.0 g (56% based on the racemate/enantiomer

mixture).

The hydrogen tartrate thus obtained is liberated
25 analogously to Example 1c) using dilute ammonia.

Yield: 9.14 g (86% of theory),

Melting point: 145°C

(a]P=_- 31°, ee = 98

a = — 4,37"
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20 Exaane 15 Fattening feed Il for broilers 25 Mai ze

.634 g/ kg Soya bean fl our . : 260 g/ kg Meat neal

40 g/ kg Edible fat 25 g/ kg Soya oi

17 g/ kg 30 Bi cal ci um phosphat e 12 g/ kg Cal ci um car bonate
6 g/kg Vitam n/mneral m x 5 g/ kg Active substance prem x

1 g/ kg 35 After being carefully m xed- ngthe quantities specified, these
conponents yield 1 kg of feed.
' Example 5

Tablets containing 2 pgg of (=)-cimaterol

5
Composition:
1 tablet contains:
Active substance 0.002 mg
10 Lactose 82.498 mg
Potato starch 33.000 mg
Polyvinylpyrrolidone 4.000 mg
Magnesium stearate 0.050 mg
120.000 mg
15
Method of preparation:
The active substance and polyvinylpyrrolidone are
dissolved in ethanol. The mixture of lactose and potato
20 starch is uniformly moistened with the active
substance/granulating solution. Moist screening is
 carried out with a 1.5 mm mesh screen. The mixture is
then dried at 50°C and dry screening is carried out with
a 1.0 mm mesh screen. The granules thus obtained are
25 mixed with magnesium stearate and compressed into
tablets.
Weight of tablet: 120 nmg
Punch: 7 mm, flat

30 Example 6

Coated tablets containing 1 ug of (-)~cimaterol

35 Composition:
1 tablet contains:

Active substance 0.001 mg
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- 24 - The 1 g of active substance prem.x contains for exanple 1 ng of
active substance and 0.999 g of corn starch. Exanple 16 5 Concentrated feed

"for cattle Shredded sugar beet : 600. 0 g/ kg Mai ze
gl uten 100.0 g/ kg 10 Malt gerns
50.0 g/ kg Soya :bean fl our 35.0 g/ kg Weat
119. 0 g/ kg Mol asses - 19 - 60.0 g/ kg Feed
phosphat es 12.0 g/ kg 15 Cal ci um car bonat e
2.5 g/kg Salt Lactose 82.499 mg 5.0 g/kg Mnerals
10.0 o/ kg Vitam g REELEarch | 33.000 mg ©-° 9/kg
Polyvinylpyrrolidone 4.000 mg
Magnesium stearate __0.500 ng
5 | 120.000 mg

Method of preparation:

Tablet cores analogously to the tablets in Example 5.
10 Weight of core: 120 mg '
Punch: 7 mm, convex
The cores are coated by known methods with a coat@ng
consisting essentially of sugar and talc. The finished
coated tablets are polished with beeswax.
15 . Weight of coated tablet: 200.0 mg

Example 7

Oblong gelatine capsules containing 1 pg of (-)-

20 cimaterol

Composition:
1 tablet contains:

25

Active substance 0.001 mg

Lactose 59.999 mg

Corn starch 60.000 mg

120.000 mg

30 '

Method of preparation:

The active substance is intensively mixed with lactose

and corn starch and packed into suitably sized oblong
35 gelatine capsules. '

Capsule contents: 120.0 mg
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\Actfve substance prem x 1.0 g/kg 20 When carefully
mxed in the quantities specified, these conponents yield 1 kg of feed. The

1 g of active substance prem x contains for exanple 25 2 mg of active
substance and 0.998 g of corn starch. Exanple 17 Fattening feed for |anbs
30 Barl ey 690 g/ kg Soya bean fl our 100
g/ kg Mai ze 159 g/ kg Ml asses 30
g/ kg 35 Vitam n/ mneral m X - 20 g/ kg Active substance prem x

1 g/kg Example 8

Ampoules containing 2 pg of (-)-cimaterol per 2 ml

5
Composition:
1 ampoule contains:
Active substance 0.002 ng
10 Citric acid 2.500 mg
' Sodium hydrogen phosphate 7.500 mg
Common salt 4.600 mg
Water for ampoules to 2.000 ml

15 Method of preparation:

The active substance, buffer substances and common salt
are dissolved in water for ampoules and then filtered to
remove any pathogens.
20 Packaging: _ in brown 2 ml ampoules
under protective gas (N,)

Sterilisation: 20 minutes at 120°C
Example 9
25
Suppositories containing 2.5 pg of (-)-cimaterol
Composition:
30 1 suppository contains:
Active substance | 0.025 mg
Suppository mass (e.g. Witepsol W 45) 1,699.975 mg
1,700.000 mg
35

Method of preparation:

The finely powdered active substance is stirred into the
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- 25 - Wien carefully mxed in the quantities specified, these conponents
.yield 1 kg of feed. The 1 g of active substance prem x contains for exanple
5 2 mg of active substance and 0.998 g of corn st ar ch. - 26 - The
clainms defining the invention are as follows: 1.

(-)-1-4'-Am no-3' -cyanophenyl) - 2- |soprogy5?n1noethanol and acid addition
salts thereof or any m xture thereof with™the corresponding (+) isonmer and
aci d- addltlon t S Nt i ess
over 5t nomPhroh EUERRL eV AT L Wil hag BReh cRbERATIS ROPETS

i s subst ant , apyyn@@ﬂscgf_] Prp@rlgnerszton homogenlser and at 37°C the

mass is poured into slight chilled moulds.
Weight of suppository: 1.7 g

5
Example 10
Syrup containing 2 pg of (-)-cimaterol per 5 ml
10
Composition:
100 ml of syrup contains:
Active substance 0.04 mg
15 Benzoic acid 0.10 g
Tartaric acid '1.00 g
Sugar 50.00 g
Orange flavour 1.00 g
Red food colouring 0.05 g
20 Distilled water to 100.00 ml
Method of preparation:
About 60 g of distilled water are heated to 80°C and the
25 benzoic acid, tartaric acid, active substance, colouring
and sugar are successively dissolved therein. After the
solution has been cooled to ambient temperature the
flavouring is added and the mixture is made up to the
volume specified. The syrup is filtered.
30
Example 11
Aerosol spray delivering 1 ug of (-)-cimaterol per
activation
35

Composgition:
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3. A conpound as clained in claim1, which has an optical purity of
_at least ee = 90% 10 4, A conpound as clainmed in claim1 which
has an optical purity of at |east ee = 94% 5. _Physiologically
acceptable acid addition salts of a conpound as clainmed in any one of
clainms 1 to 4. -6. Phar maceuti cal conpositions conprising as active

i ngredient at |east 15 one conpound as #imed in any one of clains 1 to
4 or a physiologically acceptable acid addition salt thereof in association
with one:or nnﬁ%tﬁﬁ%rﬁﬂbébﬁn§ﬁlly acceptabl e carriers, dilueht082> mg

exci pients a 1le&PER9aI tions as clainmed in cIa|n16 subsg apsbebl gas
herein descrlbedy

ositions as cl.ai n16 substantlally
as herein desé???ﬁﬁﬂ%@nt gﬁFtHRFEPgﬁeHGKM%JQﬁ%;E%éﬂﬁ% 992—2521§Arﬁethod
of treatnent of obesity, obstructive |lung disorders, aIIergvc.OoooohmgI
asthma, spastic bronchitis, inflamuation or premature | abour in a subject
whi ch corprises admnistering to said subject an effective anount of a
conpound as clExamwleniany one of clains 1 to 4 or a physiologically
accept abl e

Aerosol spray delivering 1 pg of (-)-cimaterol per

activation
10
Composition:
Active substance - 0.00025 mg
15 99.9% pure ethanol 0.87500 mg
Propellant gas mixture 11/12/114 (23:54:23) 69.12475 mg
70.00000 mg
Example 13
20

Solution for inhalation containing 59 mg of (-)-

cimaterol per 100 ml

25 Composition:

Active substance 0.59 mg
Sodium\chloride 900.00 ng
Benzalkonium chloride 25.00 nmg
30 Distilled water to 100.00 ml

Method of preparation:

The active substance, common salt and benzalkoniunm
35 chloride are dissolved in distilled water and then
filtered to remove any pathogens.
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25 acid addition salt thereof. - 27 - 10. A process for the
.preparation of a pharmaceutical conposition as clainmed in claim®6,
characterised in that a conmpound as clained in any one of clains 1 to 5 is
adm xed with one or nore pharmaceutically acceptable 5 carriers,

di l uents or excipients by a non-chem cal nethod. 11. The use of a conpound
as claimed in any one of clains 1 to 4, or23 physiologically acceptable
acid 10 addition salt thereof as a perfornmance enhanci ng agent in
animals. 12. ABEXa8EPRleedds and premnixes for producing ani mal feeds,
containing at |east one conpound as clainmed in

Complete food II for fattening pigs

5 Barley 379 g/kg
Wheat flour 200 g/kg
Manioc flour 135 g/kg
ﬂBroad beans 100 g/kg
Shredded rape extract 100 g/kg
10 Edible fat 65 g/kg
Lysine~rich mineral feed
for pigs 20 g/kg
Active substance premix 1 g/kg
15 After being carefully mixed in the quantities specified

these components yield 1 kg of feed.

The 1 g of active substance premix contains for example

2 mg of active substance and 0.998 g of corn starch.

20
Example 15
Fattening feed II for broilers
25 Maize 634 g/kg
Soya bean flour 260 g/kg
Meatmeal 40 g/kg
Edible fat ' 25 g/kKg
Soya o0il 17 g/kg
30 Bicalcium phosphate - 12 g/kg
Calcium carbonate 6 g/kg
Vitamin/mineral mix : 5 g/kg
Active substance premix 1 g/kg
35 After being carefully mixed in the quantities specified,

these components yield 1 kg of feed.
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15 any one of clainms 1 to 5. 13. Aninmal feeds and prem xes as clainmed in
claim12 substantially as herein described. 20 14. Animal feeds and
prem xes as clained in claim12 substantially as herein described with
reference to the Exanples. 15. A performance enhanci ng agent for aninals,
25 containing at |east one conpound accg&ding to any one of clains 1 to
5 in_association with one or nore extender diluents, nutrients and ot her

adj uvants. p oce re | c agent
as claimed in %ﬁ% 1 (s)% % Q’te%’{‘lsl%J etoﬁ;’{e a{[p?l ea %ﬁe % Erp%ﬁﬁﬁ'p&
clained in anylomg of ec&iive smtanqe randed)-vﬁﬁm anef oconor staxcbrder s,
diluents, nutrients and ot her adjuvants. 35 17. A process for the
preparation of (-)-1-(4'-am no- 3'-cyano-phenyl)-2-isopropyl am no- et hanol
and (+)-1-(4'-Example 16 -

5
Concentrated feed for cattle
Shredded sugar beet 600.0 g/kg
Maize gluten 100.0 g/kg
10 Malt germs 50.0 g/kg
Soya bean flour 35.0 g/kg
Wheat ' 119.0 g/kg
Molasses 60.0 g/kg
Feed phosphates 12.0 g/kg
15 Calcium carbonate 2.5 g/kg
Salt 5.0 g/kg
Minerals | ' 10.0 g/kg
Vitamin premix 5.5 g/kg
Active substance premix 1.0 g/kg
20
When carefully mixed in the quantities specified, these
components yield 1 kg of feed.
The 1 g of active substance premix contains for example
25 2 mg of active substance and 0.998 g of corn starch.
Example 17
Fattening feed for lambs
30
' Barley 690 g/kg
Soya bean flour 100 g/kg
Maize ' 159 g/kg
Molasses 30 g/kg
35 Vitamin/mineral mix 20 g/kg
Active substance premix 1 g/kg
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am no- 3' - cyano- phenyl ) - 2-i sopr opyl am no- et hanol , - 28 - characterised in
- .that 1-(4'-ami no-3'-cyano-phenyl)-2- isopropylani no-ethanol is crystallised
by dissolving 1- (-4'-am no-3'-cyano-phenyl)-2-isopropyl am no-et hanol and at
| east 2 equivalents of an optically active dibasic 5 . auxiliary acid in a
sui tabl e sol venty whilst the tenperature shojpld not fall below a desired
predeterm nabl e tenperature range characteristic of each auxiliary acid,

the crystallisefhdah asd £ LOTEY | igakt 1ﬁ0thesqaadrtﬂg1te@ dpediesided these
enanti oneric base is 10 rated off en the desired enantioneric

base is I|berafﬁﬂuﬁﬁﬁﬂyﬁﬁ§%hﬁgﬁtFnglPfd§§F ad,” converted into a

physi ol ogi cally acceptable acid addition salt thereof.
The 1 g of active substance premix contains for example
5 2 mg of active substance and 0.998 g of corn starch.
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18. A in claim17 wherein from2-to 15 7 equival ents
of theTNﬂﬂﬂ“ﬁlﬂ“ﬂ“MﬂFe used. 19. A process as clained in clai (r:1]1 17 or
claim 18 wer&in"frbm™ to 4 equivalents of the auxiliary acid are used. 20
20. A process as clainmed in any one of clainms 17 to 19 wherein the
auxiliary acid used is selected from (-)-2850' -di benzoyl -L-tartaric acid,
(+)-0,0"-di benzoyl -D- tartaric acid, (-)-0,0"-ditolyl-L-tartaric acid or
(+) 25 ﬂ,@b}am‘bqiéﬁniagtﬂ{étmieﬁﬁagi&e alfolldwy:ocess as clainmed in any one
of clainms 17 to 20 wherern (+)-0,0'-di benzoyl -L-tartaric acid is used as
the auxiliary acid and the process is perfornmed at a 30 tenperature
above 25[efr] C. 22,53 lﬁhﬁz&;ﬁgr' R : ' ' 3
phenyl)-Z?{'sopropngﬂ’ﬁ%- et anol%‘f@%ﬁ“ﬁ?ﬁzﬁ%& IO ifnobthBl nd acid

addition salts thereof or any mixture thereof with the corresponding (+) isomer

and acid-addition salts thereof in which the (-)-isomer is present in excess over

5 the (+)-isomer.
2, A compound as claimed in claim 1 which is substantially optically
pure.
3. A compound as claimed in claim 1, which has an optical purity of at

least ee = 90%.

10 4, A compound as claimed in claim 1 which has an optical purity of at
least ee = 94%.

5. Physiologically acceptable acid addition salts of a compound as
claimed in any one of claims 1 to 4.

6. Pharmaceutical compositions comprising as active ingredient at least

15 one compound as claimed in any one of daims 1 to 4 or a physiologically
acceptable acid addition salt thereof in association with one or more
pharmaceutically acceptable carriers, diluents or excipients.

7. Compositions as claimed in claim 6 substantially as herein described.

8. - Compositions as claimed in claim 6 substantially as herein described
20 with reference to the Examples.

9. - A method of treatment of obesity, obstructive lung disorders, allergic

bronchial asthma, spastic bronchitis, inflammation or premature labour in a

subject which comprises administering to said subject an effective amount of a

compound as claimed in any one of claims 1 to 4 or a physiologically acceptable
25 acid addition salt thereof.
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active acid. 35 23. Diastereoneric salts as clainmed in
cl al m Jalmmlmm!! ’ﬁ?l liary acid is selected from(-)-0,0'-di benzoyl -
- - I>tartarie -0,0' -di benzoyl -D-tartaric acid,

(- ) 0,0 -ditolyl-L- tartarlc acid or (+)-0,0" -ditolyl-D tartaric acid. 5
24.- (-)-1-(4'-Am no-3 '-cyano-phenyl)-2-isopropyl am no-

et hanol - (+)-0, 0' -di benzoyl - D- hydrogen tartrat2z 25. A process for the
preparation of the diastereoneric salts according to claim 22,
characterised in 1tat A-ptbcess(4£or the preparation of a pharmaceutical

- ani no- 3' - cyano- a%&ﬁg&lglbﬁoagoewaqmerao 161 ROl 16, dissrd¥edrieeat R vidh

at least 2 equiv

a compound as claimed in any one of claims 1 to 5 is
admixed with one or more pharmaceutically acceptable
5 carriers, diluents or excipients by a non-chemical
method. '

11. The use of a compound as claimed in any one of
claims 1 to 4, or a physiologically acceptable acid
10 addition salt thereof as a performance enhancing agent

in animals.

12. Animal feeds and premixes for producing animal
feeds, containing at least one compound as claimed in

15 any oné of claims 1 to S.

13. Animal feeds and premixes as claimed in claim 12

substantially as herein described.

20 14. Animal feeds and premixes as claimed in claim 12
substantially as herein described with reference to the

Examples.

15. A performance enhancing agent for animals,
25 containing at least one compound according to any one of
claims 1 to 5 in association with one or more extenders,

diluents, nutrients and other adjuvants.

16. A process for preparing a performance enhancing

30 agent as claimed in claim 15, characterised in that at
least one compound as claimed in any one of claims 1 to
5 is mixed with one or more extenders, diluents,

nutrients and other adjuvants.

35 17. A process for the preparation of (-)-1-(4'-amino-
3'-cyano~phenyl)-2-isopropylamino-ethanol and (+)-1-(4'-
amino-3'-cyano-phenyl)-2-isopropylamino-ethanol,
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opti c ve di basic auxiliary acid in a suitable solvent, the

=tenpe gumv & allowed to fall below a desired predeterninable

t enpe h is 15 characteristic of each auxiliary acid, the
crystalllsed di aster éomeric salt t her eby obtai ned being separated off. 26.
A process as claivved in claim25 wherein the 20 auxiliary acid is

selected from(-)-0,0"-di benzoyl -L- tartar4 @sactd,
(+)-0,0"-di benzoyl -D-tartaric acid, (-)- 0,0 -ditolyl-L-tartaric acid or
(-)-0,0"-ditol yleriaracatrduaidsedaj:hdthaﬁ 1- (27 -~amAng-cClessyasocbhengd ) F2—cl ai m

25 or claim 26, ; H’rﬁl §1§§n5§ gr Eggc_}:%%nqtls?eé ?:E})elgg;ggfvgg Ve ._

20[err]C. 28. A'p as c I'n c eSs is
perforned at a1ﬁﬂﬁx§mﬂmnfﬁbe¢meen-25eama)3@résppsopylamlno—ethanol and

at least 2 eguivalents of an optically active dibasic

5 auxiliary acid in a suitable solvent, whilst the

| temperature should not fall below a desired _

predeterminable temperature range characteristic of each
'auxiliary acid, the crystallised diastereomeric salt
corresponding to the desired enantiomeric base is

10 separated off, then the desired enantiomeric base is
liberated and subsequently, if desired, converted into a
physiologically acceptable acid addition salt thereof.

18. A process as claimed in claim 17 wherein from 2 to

15 7 equivalents of the auxiliary acid are used.

19. A process as claimed in claim 17 or claim 18
wherein from 2 to 4 equivalents of the auxiliary acid

are used.

20. A process as claimed in any one of claims 17 to 19

wherein the auxiliary acid used is selected from (-)-

0,0'-dibenzoyl-L-tartaric acid, (+)-0,0'-dibenzoyl-D-

tartaric acig, (-)-0,0'-ditolyl-L-tartaric acid or (-)-
25  0,0'-ditolyl~D-tartaric acid.

21. A process as claimed in any one of claims 17 to 20
wherein (+)=-0,0'~-dibenzoyl-L-tartaric acid is used as
the auxiliary acid and the process is performed at a

30 temperature above 25°C.

22. Diastereomeric salts of 1-(4'-amino-3'-cyano-
phenyl)-2-isopropylamino~ethanol with an optlcally
active dibasic auxiliary acid.

35
23. Diastereomeric salts as claimed in claim 22 wherein
the auxiliary acid is selected from (-)-0,0'-dibenzoyl-
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L-tartaric ac¢igd, (+)-0,0'-dibenzoyl-D-tartaric acid,
(-)-0,0'-ditolyl-L-tartaric acid or (+)-0,0'-ditolyl-D-

tartaric acid.

24. (=)-1-(4'-Amino-3'-cyano-phenyl)-2-isopropylamino-
ethanol-(+)-0,0'-dibenzoyl-D-hydrocgen tartrate.

25. A process for the preparation of the diastereomeric
salts according to claim 22, characterised in that 1~
(4'-amino-3'~-cyano-phenyl)-2-isopropylamino-ethanol is
dissolved together with at least 2 equivalents of an
optically active dibasic auxiliary acid in a suitable
solvent, the temperature not being allowed to fall below
a desired predeterminable temperature range which is
characteristic of each auxiliary acid, the crystallised
diastereomeric salt thereby obtained being éeparated
off.

26. A process as claimed in claim 25 wherein the
auxiliary acid is selected from (~)-0,0'-dibenzoyl-1-
tartaric acid, (+)-0,0'-dibenzoyl-D-tartaric acid, (-)-
0,0'-ditolyl-L-tartaric acid or (+)-0,0'-ditolyl-D-

tartaric acid.

27. A process as claimed in claim 25 or claim 26,
wherein the process is performed at a temperature above

20-°C.

28. A process as claimed in claim 27 wherein the
process is performed at a temperature between 25 and
30°C.

29. A process as claimed . in any one of cglaims 17 to 21
and 25 to 28 substantially as herein described.

30. A process as claimed in any one of claims 17 to 21
and 25 to 28 substantially as herein described with
reference to the Examples.
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SEPARATION OF ENANTIOMERS OF CIMATEROL, (-)-CIMATEROL
AND THE USE THEREOF AS PHARMACEUTICAL COMPOSITION OR

AS PERFORMANCE ENHANCERS

Abstract

The invention relates to the separation of
5 enantiomers of cimaterol, (-)-cimaterol, the addition
salts thereof and processes for preparing them and their

use as pharmacehtical compositions or performance

enhancers.
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(-)- CIMATEROL AND ITS USES IN PHARMACEUTICAL
COMPOSITIONS OR AS PERFORMANCE :
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The present invéntion relates to an improved
process for the resolution of racemic 01materol to (-)-
c1materol and derivatives thereof, to pharmaceutlcal

compositions containing them, and to their use as

performance enhancing agents.

US-A-4,119,710 describes inter alia the racemate 1-

(4'~amino—3'—cyano—phenyl)—2—isopropylamino—ethanol_
(generic name: cimaterol) and its pharmaceutical

propérties. Thus, the compounds Qdescribed in

"'US-A-4,119,710 have, in addition to their analgesic and

uterus-spasmolytic effects and their antispasmodic
effects on the striated musculature, in particular B,-
mimetic and/or B;-blocking effects, with one or other
effect being dominant depending on the subsfitution. It
is also established in US-A-4,119,710 that the a-—-(+)-
compbunds have in particular'a selective effect on the
B,—receptorc and the 1-(-)-compounds have a preferred
effect on the f,-receptors.

Moreover, US-A—4,407,819, inter alia describes the

performance-enhancing effect of cimaterol in animals.
It is also known that, normally, one of the two
enantiomers of a‘ racemate is more effective than the
othe; enantiomer. For this reason, the present
application is based on the objective of resolving the
racemate known from the literature into its new
eﬁantiomers, | )
Surprisingly, difficulties were encountered in
solviﬁg this problem, even though US-A-4,119,70 has
already described two methods of separating the

racemates of these compounds, namely

a) the resolution of a mixture of diastereomeric
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(- )-CIMATEROL AND ITS USES IN PHARMACEUTICAL
COMPOSITIONS OR AS PERFORMANCE

ENHANCERS

Abstract

The invention relates to the separation of
5 enantiomers of cimaterol, (-)-cimaterol, the addition
salts thereof and processes for preparing them and their
use as pharmacehtical compositions or performance

enhancers.



