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REPLACEMENT SHEET Bl O_CI-] CALLY ACTI VE BENZOTHI LAZOLONE ETHANAM NES

Firel d of the invention This invention relates to novel benzothiazol one
et hanam nes, processes for their 5 preparation and pharmaceuti cal
conposi tions cont ai ni ng t hem . The novel conpounds are

I ndi cated for @5 '2 pam ne DA[err] receptor agoni sts ar],q_.r _
[err] - adrenore::‘zﬁl9 oni st s. Background | 0 Benzot hi azol 65%:%6/01650

derivatives are known. For exanple, international patent applications,
publication nunbers W92/ 08708 and W93/ 233851di scl ose biologically active

am nes, anong them biologically active am noethyl benzot hi azol one
derivatives which are [err]- adr enor ecept or agoni sts and- dopam ne

DA[ err] - r ecept or BIQOLOGIGALRNAGRIVE BENZOTHIAZOLONE ETHANAMINES it nent  of
reversi bl e obstructive airways di seases. 15 WO 93/ 24473 di scl oses

7-(2-am noet hyl ) - benzot hi azol one conpounds of fornula [err]
Field of the invention |
This invention relates to novel benzothiazolone ethanamines, processes for their
s  preparation, pharmaceutical compositions contﬁining them and methods of treatment
involving their use. The novel compounds are indicated for use as dopamine DA,- receptor

agonists and B»-adrenoreceptor agonists.

Background
10 Benzothiazolone derivatives are known. For example, intemational patent applications,
* publication numbers W092/08708 and WO93/23385 disclose biologically active amines,
among them biologically active aminoethyl benzothiazolone derivatives which are B.-
adrenoreceptor agonists and dopamine DA;-receptor agonists, and which are indicated in
the treatment of reversible obstructive airways diseases.

15

WO 93/24473 discloses 7-(2-aminoethyl)-benzothiazolone compounds of formula

” CHal XACH,IY-(CHy) 2

S
>=0
N
\
OH H
wherein X and Y are independently -8(0),- or -O-; nis 0,1 or 2; p, g and r are
30 independently 2 or 3; Z is phenyl optionally substituted by halogen, OR®, NO2or NR?R?; or
Zis a5 or 6 membered N, O or S containing heterocycle; and R!, R? and R* are
independently hydrogen or alkyl C,s. The compounds are B-adrenoreceptor agonists and
dopamine D A;-receptor agonists, and are indicated in the treatment of reversible obstructive
airways diseases. ' '
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wherein X and Y are.independently -S(OJ[err]- or -0-; nis 0,1 o0r 2;"p, q°
and r are 20 independently 2 or 3; Z is phenyl optionally substituted by

hal ogen, OR, NJerr] or NRerr]Rerr]; or . Zis abor 6 nenbered N, O
or S containing heterocycle; and Rerr], Rerr] and Rl.err] are

| ndependent |y hydrogen or alkyl Cerr]. The conpounds are

[err]-adrenoWVWO92B3IP agoni sts and dopami ne DArrecept or PA3GEP&41650 ang
are indicated in the treatment of reversible obstructive ai rways

di seases. 25 _ WQ 97/ 23470
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have now found a group of novel benzothiazol one ethanam nes which are
i ndi cated for we haveltfow fotind 8 RAdtip T noodl Berizbthi26RAE ethamiiiiies Whichdtélindicated for
[err]-adrenoreceptor agonists. Qutline of the invention 5

Accordi ngly, iuseendopaspneddApraceptopaganists and fle-adacheneceptaregonists pr ovi ded
conpounds of formula 1,

i he inv
s Accordingly, in one aspect of the present invention there are provided compounds of
formula 1,
/(CH,)F-SOZ-(CHz)q-O-(CHz),-X
HN
|

S
=0

N
\

OH H .
10  wherein

X represents naﬁhthyl optionally substituted by alkyl or halogen; and
p, q and r independently represent 2 or 3,
and pharmaceutically acceptable salts thereof.

15 The compounds are pharmacologically active. They show both dopamine DA;-receptor i
agonism and B;-adrenoreceptor agonism. They exhibit little or no o,;-adrenoreceptor
agonism. The compounds have an advantageous duration of action and DA»/B) ratio.

Preferably, p in formula 1above is 3. q is preferably 2. r is preferably 2.
20 X is preferably unsubstituted naphthyl.

Where X is alkyl-substituted naphthyt, the substituent may be selected from straight- or

branched- chain Cy. alkyl, for example methyl, ethy, n-propyl, i-propyl, n-butyl, i-butyt,

straight- or branched- chain penty} or straight or branched- chain hexyl. Preferred halogen
2s  substituents are F, Cl and Br. Where the alkyl substituent is chiral, optical isomers may be




[err] 10 wherein X represents naphthyl optionally
substituted by al kyl or hal ogen; and . - p, g and r independently
represent 2 or 3, and pharmaceutically acceptable salts thereof
15 The conpounds are pharnmacol ogically active. They show both dopam ne

DA[err]-receptor agonismand [err]-adrenoreceptor agonis
exhibit little 'ﬂp’ﬂ@f’%rr] - adr enor ecept or agoni sm The cg]ﬁﬁpéﬁ&mﬁﬁ’ve

an advant ageous duration of action and DA[err]/[err] ratio.

Preferably, p in fornula | above is 3. qis pgeferably 2. r is preferably
2. 20 X is preferably unsubstituted naphthyl . Where X is

al kyl -substituted naphthyl, the substituent may be sel ected from straight-

or br anched fomfediand eleihélbdedlikibe scdpelof Ehedredet infentivn. , Alsd Mcluded inpthe B3dpe of
| -propyl, n-butyl, i-butyl, straight- or branched- chain pentyl or
strai ght or br andhepresenhiniventionare tautpmensof theccomapengls of fosmuladbst i t uent s are
F, d and Br. Were the alkyl substituent is chiral, optical isomers may be
Pharmaceutically acceptable salts of the compound of formula I include acid addition salts
s derived from inorganic and organic acids, such as hydrochlorides, hydrobromides,
sulphates, phosphates, maleates, tartrates, citrates, benzoates, 4-methoxybenzoates, 2- or 4-
hydroxybenzoates, 4-chlorobénzoates, benzenesulphonates, p-toluem;.su}phonates,
naphthalenesulphonates, methanesulphonates, sulphamates, ascorbates, salicylates, acetates,
diphenylacetates, triphenylacetates, adipates, fumarates, succinates, lactates, glutarates,
10 gluconates, hydroxy-naphthalenecarboxylates, e.g. 1-hydroxy or 3-hydroxy-2-
naphthalenecarboxylates, or oleates. The compounds may also form salts with suitable
bases. The compound of formula I may be obtained in the form of a sait, conveniently a
pharmaceutically acceptable salt. Where desired, such salts may be converted to the free
bases using conventional methods. Pharmaceutically acceptable salts may be prepared by
15 reacting the compound of formula I with an appropriate acid or base in the presence of 2
suitable solvent. |

The present invention also provides a process for preparing compounds of formula I,

comprising the selective reduction of a compound of formula I,

20

0

PN

HN” " (CHy),4-80,(CH,)-0-{CH,)-X
| i
$
=0
N
\
OH H

in which p, g, r, and X are as defined above.
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fornmed and are included in the scope of the present invention. Al so
‘included in the scope of t he present invention are tautoners of the
conpounds of fornula 1. Phar maceutical ly acceptable salts of the

conpound of WRPIRMP | include acid addition salts 5  deri vEGTSEHI650

i norgani ¢ and organi ¢ acids, such as hydrochl ori des, hydrobrom des,

sul phates, phosphates, naleates, tartratesy citrates, benzoates,

4- met hoxybenzoates, 2- or 4- hydr oxybenzoat es, 4-chl orobenzoat es,
"benzenesul phonat es, p-tol uenesul phonat es, napht hal enesul phonat es,

met hanesul ph ' teS, 4

i phonyl acor aassis redtsig VBERS BB SROLSIE =aRilg () £8; BGRhE b uane

| act at es, gl (alamiriem hydide)gdrnmoleaphilic redycingagentspalys, Azbmpler atekd ydrideatich & J.

oydrony o SRS bameer S SR TR el rediisa it oee
formula 1 nmayrfagoRRhtShBEM be'indrl'® thefeatidn dcggaiﬁbgs. A?S%tx@%gfli?fss 'aﬁeﬂ@e%eged, eg.

pharmaceutically acceptable salt. Were Ire
convert ed st o tetnshyfiroferan, diethjdzthes, ordi, 2vdinethoxgethanen The reattiondnay be carried out at a

Phar maceutical ly acce bl e salts may be pared hy 15_reacting the
conpound of ftS‘F‘affP‘A“'? Béﬁ?'ﬂ ‘Bﬂ"gpgr't?p#@é‘t@g@i E"gﬁ"lﬁ&%’eﬂw‘ tepPeRltence of a
sui tabl e sol vent. The present invention also provides a process for

preparing conpounds of formula I, conprising the selective reduct,on
of a conpoundCaripdundsiof forrhiia I may be prepared by coupling an amine, of formula Il :

HN
S 1]
>=0
. N
' \
1 OH H

and an appropriate acid, of férmula v

HOOC-(CH,),,-SO,-(CH,);-0-(CH,)-X v
1 :
~ or corresponding acid chloride by conventional means. For example, the coupling may be

performed in the presence of dicyclohexylcarbodiimide using the method of Sheehan and
Hess, J. Am. Chem. Soc., 1955, 77, 1067; or 1,1'-carbonyldiimidazole as described by
Staab, Angew. Chem. Int. Ed. Engl.,, 1962, 1, 351; or bromotripyrrolidinophosphonium

20 hexafluorophosphate in a solvent such as DMF. The acids required for the process may be
obtained from the corresponding esters, by hydrolysis with lithium hydroxide in aqueous
methanol. The acid chlorides may be prepared from the acids for example by reaction with
oxalyl chloride or thionyl chioride in toluene at a temperature from ambient to reflux.

P i e e e e e S e TR ST P e TS @6




/'

20 . [err]
WD 97/ 23470

PCT/ SE96/ 01650

I n whi ch' p, q, r, and X are as defined above.

4

Sui t abl e reduci ng agents include el ectrophilic reducing agents, e.g.,

di borane and g| (al um ni um hydride), or nucleophilic g i
agents, e.g., O U ot al | FEREIRfkso

hydri de such as sodi um

bi s(2- met hoxyet hoxy) al um ni um hydride. The preferred reducing agent is

di bor ane.

The solvent should be inert t® the reaction conditions.

Aprotic solvents are preferred, e.g. 5 tetrahydrofuran, diethyl ether, or
"1, 2-di met hoxyet hane. The reaction nay be carried out at a

10

18

25

The compound of formula III may be prepared by known methods, for example by the
method described in J. Med. Chem., 1987, 30, 1116.

Compounds of formula IV may be prepared as described in the Examples herein, which are
easily adaptable by the person skilled in the art for the preparation of the range of

compounds of formula IV.

In the above processes it may be necessary for any functional groups. e.g. hydroxy or amino
groups, present in the starting materials to be protected. Suitable protecting groups and
methods for their removal are, for example, those described in “Protective Groups in
Organic Synthesis” by T.W. Greene and P.G. M. Wuts, John Wiley and Sons Inc., 1991.

Hydroxy groups may, for example, be protected by a:yl;nethyl groups such as phenylmethyl,
diphenylmethyl or triphenylmethyl, or as tetrahydrdpyranyl_daivatives. Suitable amino
protecting groups include arylmethyl groups such as benzyl, (R,S)-a-phenylethyl,
diphenylmethy! or triphenylmethyl, and acyl groups such as acetyl, trichloroacetyl or
trifluoroacetyl. Conventional methods of deprotection may be used. Arylmethyl groups
may, for example, be removed by hydrogenolysis in the presence of a metal catalyst e.g.
patiadium on charcoal. Tetrahydropyranyl groups may be cleaved by hydrolysis under acidic
conditions. Acyl groups may be removed by hydrolysis with a base such as sodium i
hydroxide or potassium carbonate, or a group such as trichloroacetyl may be removed by -
reduction with, for example, zinc and acetic acid.

The intermediates of formula I are novel, and are provided according to a further aspect of
the present invention.

The compounds of formula I and salts thereof are dopamine DAj-receptor agonists. The
binding affinities of the test compounds for the DA receptor binding sites in bovine
pituitary membranes may be determined from the displacement of [3 H]-N-n-
propylnorapomorphine and of [JH]-spiperone in the absence or presence of nonhydrolysable




t enperature of from about 0C, towébout 100.6,. preferably at reflux - :

*t enperat ure. Conmpounds of fornula |l may be prepared by coupling a
amne, of forrmula Ill: J[err] ' “and an appropriate acid, of
formula IV _ _ :
HOOC- (CH err])[err]-SOerr]-(CHerr])[err]-O(CHerr])[err]-X |V
or corresporWPRg2330d chl ori de by conventional neans. For eREGHSES/01650c
coupling may be performed in the presence of dicycl ohexyl carbodiim de
usi ng the nethod of Sheehan and Hess,gJ. Am Chem Soc., 1955, 77,
1067; or 1,1'-carbonyldiim dazole as descri bed by Staal s, Angew. Chem

‘Int. Ed. Engl., 1962, 1, 351; or bronotripyrrolidi nophosphoni um 20

hexaf | uor Ophomglogg? ‘Z‘?‘?i’gﬁ‘y@tgmﬁt h A B&fean-%ﬁ Ig@ggjﬁg@&@ﬂﬂg{/ﬁ%& t he

process my be ¢orrespondi n l ysis
with lithium Dpﬁm»n‘e @@ceéptors, Demuristration of imedomettible/Highaad fowlAffinityiSatesdy be
t

o “Thi onyl  chisr>-adseamming isaeons: Bk LB, J08H 85T SmEASFU Thb DAGrIecHRter
activity may also be demonstrated in a functional screen, the rabbit isolated ear artery, as
s . described by Brown and O’Connor, Br. J. Pharmacol., 1981, 73, 189P. The compounds are
also f2-adrenoreceptor agonists. This activity may be demonstrated in the isolated trachea
of the guinea pig, as described by 1.G. Dougall, D. Harper, D.M. Jackson, and P. Leff, Br.
J. Pharmacol., 1991, 104, 1057.

10 aj-Receptor activity may be analysed using the rabbit isolated ear artery screen described in

the Examples.

The duration of action mQy be analysed following the method of Coleman et al., in “Novel
and versatile superfusion system: its use in the evaluation of some spasmogenic and

15 spasmolytic agents using guinea-pig isolated tracheal smooth muscle”, Journal of
Pharmacological Methods 21,71-86, (1989). |

The compounds of formula I and salts thereof are indicated for use in the treatment of the
range of airways diseases, inclnding conditions such as asthma, including bronchial asthma, |
20 allergic asthma, intrinsic asthma (for example late asthma and airway hyper-responsiveness);
and bronchitis and the like (see, for example, UK Patent No. 2022078 and Br. J.
Pharmacol., 1987, 24, 4983).
The compounds of formula I and salts thereof are also indicated for use in the treatment of
2s  glaucoma and various other conditions, e.g. inflammatory and allergic skin disorders and

cancer e.g. small cell lung cancer and congestive heart failure.

The term “treatment” as used herein includes prophylaxis as well as relief of the symptoms
of disease.

30
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The conpound of fornula Il may be prepared by known net hods, for exanple -
by the nmet hod described in J. Med. Chem, 1987, 30 1116. '

Compounds of fornula IV may be prepared as descrl bed I n the Exanpl es
herein, whi chWQ¥/2334705si |y adaptabl e by the person skilled i RCTHEANES0 or

the preparation of the range of conmpounds of fornula IV. In the
above processes it may be necessary for any functional groups. e.g. hydroxy
or am no groups, present in the starting materials to be protected.

‘Sui tabl e protecting groups and 10 nmet hods for their renoval are, for

exanpl e, those her&)i o
XU & cone AESSHINgRtin MRMREUEAL bF e rkRinelion, theréTsGRelided HeNsdbh "

Hydr oxy groups mpomﬂrofé'mmmIeprbphqsmcwcdlcabgepmb!dsaktthﬂofgnmmuch as
phenyl net hyl , di phenyl met hyl or triphenylnethyl, or as

t et rahydropyranyl derivatives. Suitable amno 15 protecting groups include

aryl et hyl grouggy ﬁ&cﬂﬁ&%y Pﬁﬂ?&éh the(lﬁ§éf i @&fxﬂmﬂh%@ﬂrﬁﬁxw ora pharmaciwucally

di phenyl met hyl or trip met hyl, acyl” groups su as acety
tri chl or oacet yl| acoeptable salg therdofiin theouanpfactute of emedicsmdnt farttheuieatmént of airways

Canoved by ydr Sgeiei ercicnt o B Heaut aP gy or FRjeie bR 0 o

pal | adi um on charcoal . Tetrahydropyranyl groups may be cl eaved by
hydr ol ysi s under acidic
Still further, the present invention provides a method of treatment of airways disease, which

method comprises administering a therapeutically effective quantity of a compound of
10 formula 1, or a pharmaceutically acceptable salt thereof, to a patient suffering from or

susceptible to such a condition.

According to a further aspect of the invention there is pfovided 2 method of treatment or
prophylaxis of glaucoma, which method comprises administering a thérapeutically effective
15 quantity of the compound of formula I, or a pharmaceutically acceptable salt thereof, to a

patient suffering from or susceptible to such a condition.

For the above mentioned uses the doses administered will, of course, vary with the mode of
administration and the treatment desired. However, in general, satisfactory results are '

20 obtained when the compound of formula I is administered at a daily dosage of from about l
Hg to about 20 mg per kg of ammal body weight, preferably given in divided doses 1 to 4
times a day or in sustained release form. For man the total daily dose is in the range of from
70 ug to 1,400 mg and unit dosage forms suitable for administration comprise from 20 ug
to 1,400 mg of the compound admixed with a solid or liquid pharmaceutical diluent or

25 carrier.

The compound of formula I may be used on its own or in the form of appropriate
pharmaceutical compositions for topical, enteral or parenteral administration.

This Sheet Has Been Replaced
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20 conditions. Acyl groups nmay be renoved by hydrol ysi s'with a base such

< as sodi um hydr oxi de or potassium carbonate, or a group such as
‘trichloroacetyl may be renoved by reduction with, for exanple, zinc
and acetic acid. The intermediates of fornula Il are novel, and are

provi ded according to a further aspect of 25 the present invention.

The corrpouna%og’f‘“g@r nula | and salts thereof are dopam ne DRGVPRISEIASE,

agoni sts. The - binding affinities of the test conpounds for the DA[err]

receptor binding sites in bovine pitugtary nmenbranes nmay be determ ned
fromthe displacenent of [[err]H -N-n- 30 propyl noraponorphi ne and of

" [[err]H] -spiperone in the absence or presence of nonhydrol ysable

WO 97/ 23470 le metered dose inhaler devices may be used to administer th
PCT/ SE96/ 01650°F Sxample metered dose I y beu e the compound,

GTP anal ogue dispersitin ashiabléprapdiabt aa;ithh or Pdtheutrradditibnil exéipiems apch/us tethahal|
Pituitary c%gm' B@ .Receg_;tdoga?J . Denonstration of Interconvertible H gh
and Low Affi nfY g, lubrigants and stabjlising,agensy, - i ne Receptor, J. Biol. Chem,
1982, 257(11), 6351-6361. The DA2-receptor activity may al'so be
denonstrated in a functional screen, the rabbit isolated ear artery, as 5
descri bed by Buitable propellanSinchate hydrocarbét shioeaflubrocarbed and/lydrdfkdralkihe
conpounds. ar epropellants, or mixtures of any such propellants. Especially pref_'ened propellants are P134a
and P227 each of which may be used alone or in combination with other propellants and/or

surfactants and/or other excipients, for example in combination with each other.

10 Nebulised aqueous suspensions or, preferably, solutions may also be employed, with or
without a suitable pH and/or tonicity adjustment, either as a unit-dose or multi-dose

formulatipns.

Dry powder inhalers may be used to administer the compound, alone or in combination with
15 apharmaceutically acceptable carrier, in the latter case either as a finely divided powder or
as an ordered mixture. The dry powder inhaler may be single dose or multi-dose and may

utilise a dry powder or a powder-containing capsule.

Metered dose inhaler, nebuliser and dry powder inhaler devices are well known and a

20 variety of such devices are available.

Tablets and gelatin capsules, which may be coated if desired, containing the active
substance may, for example, also include one or more ingredient selected from diluents,
carriers, binders, lubricants, stabilisers and other conventional ingredients.

Injectable solutions of the active ingredient may also contain, for example, one or more
ingredient selected from preservatives, stabilisers, viscosity regulating agents, emulsifying
agents, buffers and other conventional ingredients.




al so [err]-adrenoreceptor agonists. This activity may be denonstrated in -
tthe isolated trachea of the guinea pig, as described by I.G Dougall,
D.- Harper, D.M Jackson, and P. Lef, Br. J. Pharmacol ., 1991, 104,
1057. |0 [err]-Receptor activity may be anal ysed using the rabbit

I sol ated ear ar, een described in t he Exanpl es.

duration of act‘?@%y%agd’ be anal ysed foll ow ng the nethod of Collé%lﬁg_%@?ﬁfp.,
in "Novel and versatile superfusion system its use in the.evaluation
of sone spasnobgenic and 15 spasnolytic agentg using gui nea-pig isolated
tracheal snooth muscle”, Journal of Phar macol ogi cal Methods 21, 71- 86,
(1989). The conpounds of fornula | and salts thereof are indicated

for use in the th@é’érﬂﬁﬁfto tHe ifveation thereifddpravidéd 4 prarsacdiicaboifipositiof cofpiidng,
ma

conditions such as ast , including bronchial asthma, 20 allergic asthng,

i ntrinsic ast hnaprefesably jesnibre 8¢% and morenreferably less than P04 byaveigls of thesompaundsof

and bronchitis apd t ik . ent . ] 078 and
Br. J. Phar ﬁﬁ@gpﬁ,’ °&§§*ﬁ%}?t‘%%§%é&m1’ s twéﬁgééno%’%ﬁrgs&gﬁzf ormul a |
and salts ther eoi,h@fnguﬂﬁgﬂlyiaeggpmteqﬁué@hmeﬂ n the treatnent of 25

gl aucoma and various other conditions, e.g. inflammatory and allergic skin

di sorders ands cancer e.g. small cell l.ung cancer and congestive heart

wel 128 rel i et oftNE Ixeum it AT bucnd RS GUALE b e ToHoHAP ERALY i °°

temperatures are in degrees Celsius.

10

b hiazol-2(3

a) 1-{2-(Ethenyloxy)ethyllnaphthalene
15 A mixture of freshly distilled ethyl vinyl ether (60 mi), 2-(1-naphthalenyl)ethanol (8.61
g) and mercuric acetate (0.4 8) were heated at reflux for 20 hours. The volatile material
* was removed in vacuo (water pump) and the residue distilied by Kugeirohr to give the
.subtitied compound as an oil (8.15 g) which was contaminated with a small amount of
2-(1-naphthalenyi)ethanol. '
20 bp 160-170° a1 0.04 mmHg, | f

Mass spectrum: gc/ms 198 (M), 155 (100).

25 azobis(2-methylpropanonitrile) (0.2 g) were heated at 50° for 1 hour, after which time
tic indicated some stattin_g material remained. A further quantity of 2,2’-azobis(2-
methylpropanonitrile) (0.15 g) was added and the mixture heated at 60° for a further 1
hour. The crude reaction mixture was purified by flash chromatography (petrol:ether,
5:1 as eluant) to give the subtitied compound as a oil (11.07 g).

30 Mass spectrum: ge/ms 318 (M), 154 (100);
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7 Further, there is provided the use of a conpound of formula I,
or a pharmaceutically 5 acceptable salt thereof, in the manufacture of a
medi canment for the treatnent of airways di sease, in particular for the
treatment of asthma or chronic bronchitis.

WO 9723470 _ PCT/SE96/01650
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'H nmr (360 mHz, CDCl3) 5: 2.61 (2H, 1), 2.72 (2H, 1), 2.81 (2H, 1), 3.38 (2H, 1),
3.64 (2H, 1), 3.70 3H, 5), 3.80 (2H, t), 7.40 (2H, m), 7.5 (2H, m), 7.73 (1H, d), 7.85

(1H, d), 8.06 (1H, d).
s ¢} Methyl 3-[2-{2-(]-naphthalenyDethoxylethyisulphonyllpropanoate

A solution of OXONE (184 g) in water (70 mi) was added dropwise at 10° to a
solution of the product of step b) (3.18 g) in methanol (70 mi). The suspension was
stirred at room temperature for 5 hours. The reaction mixture was diluted with water
(200 mi) and extracted with dichloromethane (3 x 50 ml). The combined organic
10 extracts were washed with water and sodium sulphite solution then dried and
evaporated to give the subtitled compound (3.39 g) which was used in the next step
without further purification. '
~ Mass spectrum: gc/ms 350 (M), 154 (100);
" ' nmr (360 mHz, CDCl3) 5: 2.70 (2H, t), 3.06 (2H, 1), 3.17 (2H, 1), 3.26 (2H, 1),
15 3.71 (3H, s), 3.85 (4H, m), 7.40 (2H, m), 7.5 (2H), m), 7.73 (1H, d), 7.85 (1H, d),
8.06 (1H, d).

d) 3:[2-[2-()-Naphthalenylethoxy]ethylsulphonyi}propanoic acid
A solution of lithium hydroxide monohydrate (2.02 g) in water (30 mi) was addedto a
20 suspension of the product of step c) (3.35 g) in methanol (40 ml). The mixture was
stirred at room temperature for 6 hours after which time tic (ether) indicated that the
ester had been consumed. The majority of the methanol was removed in vacuo and the
“residue diluted with water (100 ml). The basic solution was washed with ether. The
agueous fayer was then acidified with hydrochloric acid and extracted with ether. The
23 ether was washed with water, brine then dried (MgSOj4) and the solvent removed in
vacuo to give the subtitled compound (3.08 g). This was further purified by flash
chromatography (chioroform:acetic acid. 9:1 as eluant) to give the subtitled compound,
after trituration with hexane, as a white solid (0.687 g).
mp 105-108°;
" 30 Mass spectrum: gc/ms 336 (M), 141 (100);

i




For the above nentioned uses the doses adm nistered wll, of course, vary

w'th t he node of adm nistration and the treatnent desired. However, in
general, satisfactory results are 20 obtained when the conpound of fornula
| is adnlnlstered at a daily dosage of from about | [err]g to about 20
ng per kg of an wei ght, preferably given in divided do

times a day or bﬁ?édgggyned rel ease form For nman the total daiﬁgﬁg%géﬂFé
in the range of from 70 [err]g to 1,400 ng and unit dosage fornmns
suitable for adm nistration conprise from20 [ldrr]g to 1,400 ng of the
conmpound adm xed with a solid or |iquid pharmaceutical diluent or 25
carrier. Thg conmpound of formula | nay be used on its own or in the

form of appropri ate H nmr (360ambin &DE3)50E2. 7(3((%09:! 11532216k, mh3i3323.37 BH.¢),3.79-
or parenteral adm ni séGr?t | O 470

PCT/ SE96/ 01650 ”)exaaﬂwwﬁé% é‘ig) A4 LH: 8 §i00dLHd)y pe
used to adm nister t%%‘dﬁﬁrg%% 60.90: g|3§p§§§ In a suitabl e propellant

and with or w thout exci p’l nt's’ Such as et hanol,

surfactants, | ubric&ReéquiredC,60i700H,3.99; $9.58%6Nt S. 5 Suitable propellants
i ncl ude hydrocarbon, chlorofluorocarbon and hydrofl uoroal kane

propellants, dr m xtures of any such propellants. Especially preferred
propel l ants are PéS

h !hl

The product of step d) (0.625 g) was dissolved in dimethylformamide (10 ml) under
rﬁtrogen. To this stirred solution was added 1,I’-carbonyldiimidazole (0.301 g) and the
0 mixture stirred for 2 hours at room temperature. 7{2—Aminoefhyl)—4-hydroxy-l,3-
benzothiazol(3H)-2-one hydrobromidc:l (0.541 g) was added followed by triethylamine
(0.259 mi). The mixture was stirred overnight then the volatiles were removed in
vacuo. The residue was taken up into ethyl acetate and washed with dilute hydrochloric
acid then brine. The organic layer was dried (MgSOy4) and the solvent removed in
i3 vacuo to give the subtitled compound (1.30 g) as an oil that was used without further
purification. '
Mass spectrum; FAB 529 (M+H).
1/, Med. Chem., 1987, 30, 1166.

20 f) 4-Hydro

Borane-tetrahydrofuran solution (1.0 M in THF, 8.6 ml) was added dropwise to a
- stirred solution of the product of step ¢) (1.30 g) in dry tetrahydrofuran (100 mi). The
reaction was then heated under reflux under an inert atmosphere for 1 hour. Reverse
s phase HPLC using acetonitrile and 0.1% trifluoroacetic acid as eluent showed a large
amount of starting material remained so a further quantity of borane (8.6 ml) was added
and the mixture heated under reflux for another 1 hour. The reaction was cooled and
methanol (3.5 ml) was added cauttously The solvents were removed in vacuo and the
residue dissolved in methanol (100 ml) to which was added concentrated hydrochloric
30 acid (sg. 1.18, 0.75 ml). This solution was heated at reflux for 20 min and then the




and P227 each of which may be used al one or in conbination w th other

propel | ants and/ or surfactants and/ or other excipients, for exanple in
“conbination with each other. 10 - Nebul i sed aqueous suspensi ons or,
preferably, solutions may al so be enpl oyed, with or wi t hout a suitable

pH and/or tonicity adjustnent, either as a unit-dose or nulti-dose
f or nul at i ons. WO 9723470 [y y povvder i nhal ers may be used to adni RFESEL6/01456
conpound, alone or in conmbination with 15 a pharmaceutically acceptabl e

carrier, in the latter case either as a fingdy divided powder or as an
ordered m xture. The dry powder inhaler nmay be single dose or nulti-dose
and may utilise a dry powder or a powder-containing capsul e.

Met er ed dose |nhaI r

nown and a. 20" varey PR I borll il s BBl pur PO P bR Ry GlpH.
gel atin capsul es, mmkmnmemmeammm‘mammﬁs acidas efuentnEindllycprepdration of
subst ance may, for exanpl e, .al so i,nclude. one or more .ingredient selected

fromdiluents, the hydrachloride salt and seccystallisation-fom sthanel gy the sitle compoundiae o
conventional i ngr%ggaﬁ 5 I nj ectabl e solutions of the active
ingredient may al so C arn, P&? exanpl e, one or nore I ngr edi ent

sel ected frem preagy VMMti?268s, stabilisers, viscosity regulating agents,
emul si fying %gu’gntss, blldf;%sslg?ﬁ+%_her conventi onal ingredients.

L1 amr (360 mHz, Dg-DMSO) 5: 2.00-2.08 (2H, m), 2.86-2.91 (2H, m), 2.96 (2H, m),
3,06 (2H, m), 3.15 (2H, 1), 3.33 (2H, 1), 3.38-3.40 (2H, m), 3.76-3.82 (4H, m), 6.80
(1H, d), 6.89 (1H, d), 7.42-7.58 (4H, m), 7.80 (1H, d), 7.92 (1H, d), 8.09 (1H, d) 9.22
10 (2H, brs), 10.20 (1H, 5), 11.82 (1H, s).
Analysis: Found C,56.16; H,5.98; N,5.40; S,11.77; C1,6.00; H30,1.20%
- Required for 0.28 moles of water: C,56.16: H,5.89; N,5.04; §,11.52; C1,6.39;
H20,091%.

15 DAj-receptor activity was demonstrated in a functional screen, the rabbit isolated
ear artery, as described by Brown and O"Connor, Br. J. Pharmacol., 1981, 73, 189P.

B2-adrenoreceptor activity was demonstrated in the isolated trachea of the guinea pig, as
described by 1.G. Dougall, D. Harper, D.M. Jackson, and P. Leff, Br. J. Pharmacol,, 1991,
o 104,1057. ‘

aj-Receptor activity was analysed using the rabbit isolated ear artery screen, as follows:

Rabbit isolated
25 _
Male NZW rabbits (2.5-3.0 kg) were kilied by intravenous injection of pentobarbitone
sodium (60 mg/kg). The ears were removed and the proximal portion of the middle ear
artery exposed and cannulated using a polypropylene cannula (0.75mm external diameter).
After removal, the artery was cleared of adherent connective tissue and 6 rings, Smm wide,

30 'were prepared preserving the plane of the circular smooth muscle. Tissues were mounted
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According to the invention there is also provided a pharnaceuti cal
conposition conprising, preferably | ess than 80% and nore preferably
| ess than 50% by wei ght of the conpound of formula 1, or
pharnacéutica?“é”ggﬁ ptable salt thereof, in adm xture with aPENBEmmnaw
pharmaceutically acceptable diluent or carrier. The invention is
illustrated, but in no way limted, by the fijgl |l owi ng Exanples, in which
tenperatures are in degrees Cel sius. Exanple 1 10

4- Hydroxy-7-[2-[3-[2-[ 2- (1- napht hal enyl ) et hoxy] et hyl sul phonyl ] propyl am no] e

thyl]-1,3- on /BRE aftigSieA HAte KRS 0 9hen Bidme@F) th 20 intldrgan baths cataining Krebs
1-[ 2- (Et henyl oxy) et hyl'| napht hal ene 15 A 'm xture of freshly distilled

ethyl vinyl et iselntigr60f the follovisg conspuisition KoM - NaChhtb56;(NBHCO; 25.00; KCI 5.36) and

maerial o NaHgu 08 NESD, TR Sedte 1| Thet catha . ke cbubpape™ | ©
distilled by Kygglsholol gw)gwe inclifed in the Krebs séliién id MSCICREIRMEN LA sl pOi |
(8.15 g) which'was contam nated with a small anount of

2- (1- napht hal emgdeptorsieesprctivelp Ascorbate(100@8M) »aj slse pdded to preventieatagholamine

Mass spect rum o%%/atrirgn. L?I%s gmﬁox\]\;;i r‘m]inc-.)t%ed at 37°C and continuously gassed with 95% O, :
5% CO,. The upper wire hook was attached to an Ormed force displa;cement transducer,
the lower hook being attached to a stationary support in the bath. Changes in isometric
force were recorded on Advance Bryans AB500 flat-bed recorders.

0

Experimental

General
At the beginning of each experiment, a force of 1.0g was applied to each tissue. This force
15 was reinstated -two.or three times during a stabilisation period of approximately 60 min.
until it remained constant. At the same time as the force was reinstated the baths were
washed out. Agonist concentration;eﬁ‘ect, E/[A], curves were constructed by cumulative
additions of agonist at 0.5 log;p increments. Responses (comractioné) were recorded as a
percentage of the maximum response of the standard agonist.
20 .
Quantification of agonism _
Phenylephrine has been adopted as the Mud agonist. An E/[A] curve to phenylephrine
was constructed first. The phenylephrine was then washed out and an E/[A] curve to the
test compound was constructed. Responses of compounds that produced agonism were
2s  expressed as a percentage of the maximum response to phenylephrine. The value of the
asymptote of the test compound curve relative to phenylephrine indicated the intrinsic
activity of the compounds. (Phenylephrine was assumed to have an intrinsic activity of 1).

The p[Aso] value is a measure of agonist potency. It is the negative logarithm of the agonist
30  concentration which produces a response that is half the maximum response. For

N e TR B P R
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b) Methyl 3-[2-[2(l-napht hal enyl ) et hoxy] et hyl t hi 0] propahoat e The

product of step a) (8.15 g), nethyl 3-nercaptopropanocate (4.86 g) and 2, 2'-
25 - azobi s(2-net hyl propanonitrile) (0.2 g) were heated at 50[err] for 1
hour, after which tine tic indicated some starting nateri al

remai ned. A futher quantity of 2,2'-azobis(2-

et hyl propanom?mpg’}‘ (0.15 g) was added and the mi xture heat REI/SE96QISS0 or a
further 1 hour. The crude reaction mxture was purified by flash
chr omat ogr aphy (petrol: ether, 5:1 s eluant) to give the
subtitled conpound as a oil (11.07 g). 30 Mass spectrum gc/nms 318
(M, 154 (100); WD 97/ 23470

PCT/ SE96/ 01650 _ . . s

[or T H i ( 366°RgundSyth ntngls activhiessigpficantly Jgs than 1, L <QA g possiblpto 51
t), 3.38 (2H, icplculate eﬁicacy (t)3ahaés @it-hffini)y, (pK. ) eales bsing Jhe cOmPara(ivéd-inethdd of . 40
(2H, M, 7.5 (2H, 1), 8.06 (IH d).

5 c¢) Methyl 3a3psiysis. T*rs MHWF@%&lt%PgWVPB?W!f yf(nngm@“] %Pelﬁhﬁdblf éystem
loferr] to 5 ebhosaisis o ethe e derafthd i hufinlentOE ST L 1A,

met hanol (79 M‘Bmﬁhmmeﬁsﬁ affinivyesnd eﬂ'lcacy by dn&bﬂ inﬂesﬂer&ﬁoﬁabmﬁdéléﬂm agure
for 5 hours. The reaction m xture was diluted with water .. (200 )
and extracted barmagok Methodso (198823 323:237). These pararaeters eaa then bevghwéléo perform

a comparative analysis on the test compound to be made. Affinity is expressed as a pKa
(the negative logarithm of the agonist concentration that occupies half of the receptors).

1o Quantification of antagonism :
Compounds that did not demonstrate agonism were investigated as antagonists by
incubating tissues with as high a coricentration of the compound as possible and
- subsequently constructing phenylephrine curves E/[A] curves. The degree of rightward
shift of these phenylephrine curves compared to the control phenylephrine curve allowed an
1s  estimation of the affinity of a test compound to be made. Such affinity estimates are shown
as pA; values (negative logasithm of the concentration of antagonist that produces a 2-fold
rightward displacement of the control E/[A] curve).

Confirmation of a;-mediated agonism

20  Prazosin has been adopted as the standard o; antagonist. If a test compound showed
agonism then, upon reaching the asymptote of the test compound E/[A} curve, prazosin
(1uM) was added to see if the response was reversed. If an oy antagonist reverses the
response of the test compound this suggests that the agonism is &, mediated.

——



10 extracts were washed with water and sodi um sul phite solution then
dried and evaporated to give the subtitled conpound (3.39 g) which

was used in the next step , ] Ir ther purification.

Mass spectrum gc/nms 350 (MIIIM”HM"HM” I“] [err]HAnr (360 nHz,
CDCl [err]) [err]: 2.70 (2H, t)* 306 (2H St)* 3.17 (2H, t), 3. 2H 1),
15 3.71 (3&%37{239985 (4H n), 7.40 (2H in), 7.5 (2H), in) M’fﬁ—(,
d), 7.85 (1H, d), 8.06 (1H, d). d)

3-12-[ 2- (1- Napht hal eyl ) et hoxy] et hyl sul phonl ] ps opanoi ¢ aci d A
solution of |ithium hydroxide nonohydrate (2.02 g) in water (30 m) was

added to a 20 suspensi on of the product of step c) (3.35g) in
met hanol (40 nl )CLAIMS mi xture was stirred at roomtenperature for
6 hours after which time tlc (ether) indicated that the ester had

been ‘consuned. The majority of the methanol was renoved in vacuo and the

residue diluted Wt . The basic solution was washed with
et her. The L m;mg%}?ogvgira)lv\as then acidified with hydrochloric

acid and extracted with ether. The 25 et her was washed with water,
brine then dried (Ms( err]) and th€HH-SOG(CHR)HOLOHLIX vacuo to
gi ve the subtitled conpound (3HMQ). is was further purified by flash
chr omat ogaphy(chl orof orm acetic jJacid. 9:1 as eluant) to give the subtitled
conmpound, after tritdration with hexane, as a white golid (0.687
) np 105-108[err] ;£.30 s Mass spectrum gc/ns 336 (M, 141
. (100); WO 97/ 2347,
=0
N
A

: PCT/ SE96/ 01650 11

S ~ OH

wherein
X represents naphthyl optionally substituted by alkyl or halogen; and
p, q and r independently represent 2 or 3,
10 and pharmaceutically acceptable salts thereof.

2. A compound as claimed in claim 1, wherein p is 3.

3. A compound as claimed in claim 1, wherein q is 2. '

1s .

——

4.. A compound as claimed in claim 1, whereinr is 2.
5. A compound as claimed in claim 1, wherein X is unsubstituted naphthyl.

20 6. A process for preparing compounds of formula I, comprising the selective reduction of

a compound of formula II,

This Sheet Has Been Re;ilaced
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‘[err]H nmr (360 mHz, CDCL| errm”I Iﬂ]"ﬂz 73 (2H, t), 3.15-3.22 (4, m,

{(1h ). 764 (1H & 800 ( Hﬂflﬂlllf’ Andiysi & Found G 60, 80,

H 6.34; S, 9.48% Requuredtes 7Y; H,5.99: S, 9.53% e)

N-[2 (4-Hyd X0- 3H- 1, 3- benzot hi azol 7-yl)ethyl]-3-[2- 1- napht hal en

yl) W&y’@?ﬁ@xy] et hyl sul phonyl ] pr opanam de IT?TE‘& t of

step d) (0.625 g) was dissolved in dinethylfornmam de (10 n) under

nitrogen. To this stirred solution was added |, 1" -carbonyl diim dazol e

- (0.301 g) and the 10  mxture stirred for 2 hours at roomtenperature.

7- (2- Am noet hyl ) - 4- hydr oxy- 1, 30 benzot hi azol (3H) - 2- one

hydr obr om de (0.541 g) was a(:{‘}jg‘fol | owed by triethylam ne (0. 259
p i

m). The m xture was stirre t e [ lges were renoved in
vacuo. The residue was take mlgbet'ﬁgzqgwﬁédgbgﬁrﬁashed with dilute
hydr ochl ori c acid _#hen brine. The organic | ayer was dried
(MySq err]) and the solven{ renoved in 15 vacuo to givdl the subtitled
conpound (1.30 g) as an oA that was used w thout further

sp%c__r_bum FAB 529 (MtH). [err]J. Med

purification.
Chem 1987, 30, 1166. 20
4- Hydroxy-7-[2-[3-[2-[2-(1 naph\hal enyl ) et hoxy] et hyl sul pht onyl ] pr opyl am no]

et hyl] - 1. 3- benzHhi azhll - 2( 3H) - one hydrochl ori de .
Bor ane-t etrahydrofuran solution (1.0 Min THF, 8.6 m) was added dropw se
to a - stirred solution of the product of step e) (1.30 g) in dry

tetrahydrofuran 00 reacti on was then heated under
reflux under B g’%@’r?’ mw&g"ﬁwaﬁf"%ur. Reverse 25 phase HPLC
using acetonitrile and 0.1%trifluoroacetic acid as eluent showed a |arge
anount of starting material remained so a further quantity of borane (8.6
m) was atided A compound gfformulaly xt ure heated under reflux for another 1
hour. The reaction was cool ed and met hanol (3.5 m) was added
cautiously. The solvents were fgnoved in vacuo and the resi due

di ssol ved i n nethanol (100 mw whi ch was added concentrated hydrochloric

(CH,), ;-SO,{CH,) -O-(CH,),-X

S

N

' \
OH

in which p, g, r, and X are as defined above. ‘

8. Theuse ofa compound of formula L, or a pharmaceutically acceptable salt thereof, in
therapy.

9. The use of a compound of formula I, or 2 pharmaceutically acceptable salt thereof, in
‘15 the manufacture of a medicament for the treatment of obstructive Airways disease, in
particular for the treatment of asthma or chronic bronchitis.

THIS SHEET HAS BEEN

Th1s Sheet Has Been Re;
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A




75 m Thi s solution uashaat ed at kexe & gre 2853
o and t m“ || I |ﬁ] WO b7/ Foromedish Fatert Ofcs LSy isee &9
PCT/ SE96/ PCT international Application 1‘& 4 -071- 1998

sol vent renoved |n vacuo The residue was purified by preparative reverse
phase ClaidL. C using acetonitrile and 0.1%trifl uoroacetic acid as
eluent. Finally, preparation of t he hydrochl oride salt and
recrystallisation fromethanol gave the title conpound as a white

owder (0. 38 6lerr]; Mass spectrum FAB 515
E)MJrH) ( 2 &F?ﬂpﬁ\*"@é’é%& [D[er]r]-DIVBO) [err]: 2,002 08 (2H, ),
286291(2H. , 2.96 (2H, m, 3.06 (2H, m, 315(2, t), 3.33

: , 3. 906" 1, d), 6.
(1H o, 3_33-3_33(2? ) 7 a0y SORERABBHIsXo0 11 o) o 5p ©

(2H, brs), 10.20 (1H, s), 11. (1H, s) Anal ysi s: Found C, 56. 16;
H 5.98; N 5.40; S, 11.77; C1,6._090; H err] O 1.20% Required for 0.28
nol es of water: C, 56.16: H 5{89; N,5.04; S, 11.52; C1,6.39; |

Herr]O 0.91% 15 DA2-re torS activity was denonstrated in a functional
screen, the rabbit isolate ar.artery, as described by Brown and

O Connor, Br. J. Pharnacol 81N 7 189P.

wherein
X represents naphthyl;
pis3;.
qis 2; and
ris2;

~ and pharmaceutically acceptable salts thereof.

2. A process for preparing a compound of formula I, comprising the selective

reduction of a compound of formula II,

o
HN/lk

(CH,)y.-80,-(CH,)-O-(CH,), X

——

)
>=0 .
- N REPLACEMENT SHEET
OH H o

01 APR 1998

in which p, g, r, and X are as defined in claim 1.
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" & -
[err]-adrenor [ s denpr
the gui nea pi gmﬂwuﬂmlwwmﬁd by rea . per, D.M a‘tks@ﬂnqggg
and P. Leff, = k. asmacol~ , 1991, =8 LU ONAN AP [err]-Receptor
activity was anal ysed using the rabbit isolated ear artery screen, as

fol |l ows: bbi t 1 sol rrartery 25 Mal e NZW r abbi ts
(2.5-3.0 kg)3Mr5%<$4¢%(gﬁ@y&Tt§ﬂP§@gﬁous I njection of pentobarbitone

sodi um (60 ng/ kg). The ears were renoved and the proximal portion of the

m ddl e ear artery exposed.and cannul ated using a pol ypropyl ene cannul a
(0. 75mMm external dianeter). O After renoval, the artery was cleared of
adherent connective tissue andig rings, 5nmw de, 30 were prepared
preserving the plane of thdNCi r cfCht,) srBOLHOMHLScO(CHj)s¥ues were nount ed
WO 97/ 23470 )#5% FOACTY

PCT/ SE96/ 01650 - , 13
on fine tungsten wire hooks (0.25mm dianeter) in 20 m organ |baths

cont ai ni ng Krebs - @e pof the follow ng conposition (nV) : NaCl
0 (

117.56; NaHCO err] 25.0

in which p, q, 1, and X are as defined in claim 1.

4, The use of a compound as claimed in claim 1, in therapy.

5. The use of a compound as claimed in claim 1, in the manufacture of a-
medicament for the treatment of obstructive airways disease, in particular for the

treatment of asthma or chronic bronchitis.

6. A method for the treatment of airways disease, which method comprised
administering to a patient suffering from or susceptible to such a condition, a

therapeutically effective quantity of a compound as claimed in claim 1.

7. A method for the treatment or prophylaxis of glaucoma,, which method -
comprised administering to a patient suffering from or susceptible to such a condition,

a therapeutically effective quantity of a compound as claimed in claim 1.

This Sheet Has Been RTi

il i
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Nak{ efr] PO err] 0.89; MgSO err] 1.18; glucose 11.10 and'CaCI[err] iﬁ ZO +
Cocaine (30[err]M and propanolol (I[err]M were included in, Mrﬁe S
solution to block neuronal uptake and [err]- 5  receptors respectlve
Ascorbate (100[err]M was al so added to prevent catechol am ne

Saecterr S ety The umper vt e hood ERCACEMENT Skt "

force di spl acenent transducer t he | ower hook being attached to a
stationary gy Wmi e were
recorded on ?Lance yans AB500 at - bed recorders 8[ peri nment al
Cener al - At the beginning of each experinent, a force of |.0g was

applied to each tissue. This force 15 was rei nstated two or three times
during a st &ligld oftheiinvention i od of approximately 60 min. until it

\r/v(ea?Ee“ ned co&tantm?t ﬂg‘gﬁfﬂg ‘@Lhﬁ‘@ﬂ&\‘aﬂ’r f@rce Wnas rei nstét6 d.tsh\(/avelrjgt hs

const ructed | at.i v.e addi tions of agoni, st at 0 5 log[err]
i ncr enents plgepag%{ngées %HPP&WF&H&%r EOPPOSHFP 8s Containigg cent age of

the nmaxi mum ggsponse of t ifhe Gbvdd damfodiie Ateihdicated for use 43 dpamineDAL-GEc

agoni sm Phenyl ephri ne has been adopted as the standard agoni st. n
E/[ A] curve agonistsang [Pepatirenareceptor agamistonst ructed first. The phenyl ephrine
was t hen washed out and an E/[A] curve to the test conmpound was

constructed. Responses of conpounds that produced agoni smwere 25

expressed a ntage of the maxi numresponse to phenyl ephrine. The
val ue of thM@ymt ote of the test conpound curve relative to

phenyl eplr i "Berzbttifzalone d&h@ﬁve; irfekab6m. For exdfriple; iridmational &R Applicatisns,
(Phenyl ephri ne was assuned have an intrinsic activity of 1)

p[Alerr]] v muwmmnmmmmmegafosags) and WQE/2338§ disciosé biologizalheamive umines,
I ogarithm of t he agoni st 30 concentration which produces a response_t hat is
hal f the nmaxdMeng :3 higlagicallysctive aminoethyl benzothxazolone derivatives which are ;-
- adrenoreceptor agonists and dopamine DAs-receptor agonxsts and which are indicated in
the treatment of reversible obstructive airways diseases.
15 '

| WO 93/24473 discloses 7-(2-aminoethyl)-benzothiazolone compouhds of formula

HN/ (CHz)p'x'(CHz)q'Y‘; (CHz),'Z

.- =0 .
N o
\
- OH |
wherein X and Y are independently -S(O),- or-O-; nis 0,1 or 2; p, g and r are
20  independently 2 or 3; Z is phenyl optionally substituted by halogen, OR', NO; or NR'R’; or
Zisa 5 or 6 membered N, O or S containing heterocycle; and R', R? and R are
independently hydrogen or alkyl C,s. The compounds are Ba-adrenoreceptor agonists and
dopamine DA,-receptor agonists, and are indicated in the treatment of reversible obstructive

airways diseases.
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conpounds with intrinsic activities S|gn|f|cantly |l ess than 1, i.e. =<0.8,
it.is possible to cal cul ate efficacyr ([err]RE@L%ﬁ:—MENﬂTSHEET
(pK[err]) values using the conparative method analysis. This

anal ysi s assunes that phenyl ephrl ne is actl ng as a full agonist in this
system B inB i Sin SRt nSetAf ; ~ ‘ , pters

E[err] and n (ref. Leff, et 5 "Estrrratron of agonlst afflnltyand
efficacy byecm i ~ ; ~

Met hods., 1989, 23, 225 237) These par arreters can then be ut|| | sed te
perform a conparative anal ysis on the test conmpound to be made.

Affinity is sed_as err eIo arithm.of the
agoni st _ congg'ﬁ) %‘P d%ﬁ?ﬁﬂ#e‘g 3,£2MPOyP f?ﬂ@%‘@"&ép '(‘F‘hy

Quanti figat h&eﬁﬁmeasa&memm mandfRtR ST médiciment ﬁrwu&ﬁﬁaﬁ%

agoni sm wer e vesti gated as antagoni sts by I ncubating tissues Wth as
hi gh a concdistase} inqarticular fier the treatment cfasthmesoricheonioblonchitis. subsequent | y
.constructing phenyl ephrine curves E/[A] curves. The degree of rightward
shift of these phenyl ephrine curves conpared to the control phenyl ephrine

curve al | ongd an .15 esti t|on f he, affinity of a test .conpgund to, be
made. Such &rtimrty? €stlne ERow SRS U Ry gueaseowiie

| th 4, cHBAlve RRe S B
r."Sﬁ{'WarS‘S?"sp’FﬁcM? ofﬁ‘?‘h’éf*é’ot?"&fﬁ%? Y SRttty SFa B ‘frm{.on of

[err]-madi atf@;eh@gprurarphaﬁna jalivsttapiable
ant agoni st . If a_1s 0 -ound showed

prophylaxis of glaucoma, which method comprises administerifig a therapeutically effective
15 quantity of the compound.of-fo a I, or a pharmaceutically acceptable salt thereof, to a

- .
DAaLIT] "y [T A4 v BSLCCDND - v I CONGIRID

For the above mentioned uses the deses administered will, of course, vary with the mode of
administration and the treatment desired. However, in general, satisfactory results are

20  obtained when the compound of formula I is administered at a daily dosage of from about 1
Hg to about 20 mg per kg of animal body weight, preferably given in divided doses 1 to 4
times a day or in susteined release form. For man the total daily dose is in the range of from
70 pug to 1,400 mg and unit dosage forms suitable for administration comprise from 20 pg
10 1,400 mg of the compound admixed with a solid or liquid pharmaceutical diluent or

25  carrier.

The compound of formula I may be used on its own or in the form of appropriate

pharmaceutical compositions for topical, enteral or parenteral administration.
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agom sm t han upon reachi ng 't he asynptote of the test conpound E/[A] curve

Prazosin (1[err]M was added {%® see if the response was reversed.

an [err] antagonist reverses the ~° response Trpp
suggest s t hat Clalris agoni smis [err] nedi ated. (ﬁEmmEm%ﬁﬁ% ound
of formula I, [err] wher ei n X.represents napht hyl : pl s3;

gis 2; and r |s 2 and pharnmaceutically ac | “] er eof .
2. A procesgs fo oppound of forrru ﬂmﬁ Emﬁl Hr ﬂ t he
) R fiafimie

sel ecti ve reductro f fornmula |1,

N (CHz)p-soz-(CHZ)q-O-(CHz),-)|(

S
=0

N
\
OH H
wherein

X represents naphthyl;
pis3;
gis 2; and
ris 2;

and pharmaceutically acceptable salts thereof.

2. A process for preparing a compound of formula 1, comprising the selective

reduction of acompound of formulaII,

O

HN/lk (CH,),,-S0,~(CH,) -0-(CH,)-X
s, -

*=0
N

\
OH H

in which p, g, r, and X are as defined in claim 1.
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[.ert]
3.

st

A conpound of fornmula Il,, [err]

>

in which p; q, r,'am X are as defined in claim 1.
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HN” ™~ (CH,),,-S0,-(CH,);:0-(CH,):X

3 A compound of formula I,

| 1
S
=0
N
\

OH H

in which p, g, r, and X are as defined in claim L.

4 The use of a compound as claimed in claim 1, in the manufacture of a
medicament for the treatment of obstructive airways disease, in particular for the

treatment of asthma or chronic bronchitis.

£0 2 patient suffecing [rom or susceptible to such a gond

therapeutically effective e griied in claim 1.

7o




in whi‘ch p, g, r, and X are as defined in claim 1. 4 The 8O F030Q -7
‘conpound as clainmed in claim1, in the manufacture of a medi canent fM\M @e

treatment of obstructive airways disease, in particular for the treat nq&tp‘!
of asthma or chronic bronchitis. , °
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