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1 BENZOTH AZOLONE, DERI VATI VES Field of the invention This invention relates
t o-TTOVEr—ENZOT T az0r one dertvatives, 1n particul ar novel 7-(2- 5

am noet hyl ) - benzot hi azol one derivatives, and to processes for their
psepar ati on, pharnmaceutical conpositions containing themand nethods of
treatment involyighghabnei r use. The novel conpounds are dopanpdygchiplo®a’]
receptor agonists and [err]-adrenoreceptor agonists. 10 Background
Benzot hi azol one derivatives are known. For, exanple, international patent
appl i cations, publication nunbers W92/ 087b8 and W93/ 23385 di scl ose

bi ol ogically active am nes, anong them bi ol ogically active am noet hyl
benzothiazologﬁggﬁé' t %@¥€@ﬁ§ﬁ %&iyégrr] adrenor eceptor agoni sts and
dopam ne DArr *fﬁhzﬁh ) Y are indicated in 15 the treatnent
of obstructive airways di seases. WO 93/ 24473 di scl oses

7-(2-am noet hyl ) - benzot hi azol one conpounds of fornula [err] 20 wherein X

and Y are i nddjieldafthe jpyeatignO)[err]- or -O; nis 0,1 or 2, p, g and r are
epencent Y ot S oM S 20T,
cont ai ni ng sheta 1) Denzditfhzblofé a&ﬁvaﬁ%ﬂe%,rﬁuh:@FftcEﬂs&rt&ﬂ thalf frepitafendent | y

hydr ogen or al kyl err]. The conpounds are [err]-adrenoreceptor agonists
and dopami ne [Dhimacquticy ceppasitiony coritaining themoand mettiodsi pEtseatsuent involviag theiruseent

ngTf’ ?;g [3;1 gtz IZZ 'novel Xgmpzo?mdsda{res gésa%ﬁsrie DA;-\{'\chth:/r %8021112525 and (;-adrenoreceptor

agonists.” -

0 Background
Benzothiazolone derivatives are known. . For example, international patent applications,
publication numbers W(092/08708 and W(93/2338S disclose biologically active amines,
among them biologically active aminoethyl benzothiazolone derivatives which are 8-
adrenoreceptor agonists and dopamine DAj-receptor agonists, and which are indicated in

15 the treatment of obstructive airways diseases.

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

HN’ (CHz)p'x'(CHz)q‘Y' (CHz)r’z

S
=0
N
: \
OH H
20 wherein X and Y are independently -S(0),- or -O-; nis 0,1 or 2; p, q and r are
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 f,-adrenoreceptor agonists and
dopamine DA,-receptor agonists, and are indicated in the treatment of obstructive airways

25 diseases.



2 W have now found a group of novel 7-(2-am noethyl)-benzothi azol one
derivatives which are useful as dopami ne DAl err]-receptor agonists and
[err]-adrenoreceptor agonists. 5 Qutline of the invention Accordingly, in
ohe aspect of the present invention there are provided conmpounds of fornula
L, including optical isoners thereof, [err] 10 wherein X represents

-Sq err]NH owooMé@ err]-, p, q and r independently represEER/GBI6H2243 v
represents thienyl optionally substituted by al kyl or hal ogen, or
phenyl t hi o- or phenyl 15 optional | yasubstituted by al kyl or hal ogen,
and each R i ndependently represents H or al kyl, and pharnmaceutically
acceptabl e salts, esters and am des thereof. The conpounds are,

phar macol ogi cal |y active. They show bot h dopam ne DA2-receptor 20 agoni sm
and [err]-adrenoreceptor agonism They exhibit little or no

[ er r] - adr enor Wedprenovafpund 8 groufiof aminoethyld-benzothinzalanedesiyatives whichi on
of action and DA[err]/.B[err atio. Prefe , ' -l above is 2.
r is prefer ab‘Fﬁ uge%ﬂ a]s dwq FeGeptor agoms{s%% Bz-a&eﬁ&ege&’o%oﬁls{s.

PCT/ GB96/ 02247 3 When Y is phenyl substituted by alkyl, the alkyl group is
preferably a CJerr], for exanple a Clerr] or Cferr] group, nost preferably
met hyl . When Quiline oftheinventionst i t ut ed by hal ogen, the hal ogen substituent is

preferably a ﬁgclzo%igély,% one aspect of the present invention there are provided compounds of

formula I, including optical isomers thereof,

R
oo
py (CHalX{CHa)O-CH)Y

S
=0
N
\
OH H
10
wherein
X represents -SO;NH- or -NHSO»-,
P, q and r independently represent 2 or 3,
Y represents thienyl optionally substituted by alky! or halogen, or phenylthio- or phenyl
i optionally substituted by alkyl or halogen, and
each R independently represents H or alkyl,

and pharmaceutically acceptable salts, esters and amides thereof.
The compounds are pharmacologically active. They show both dopamine DA;-receptor

2 agonism and Pr-adrenoreceptor agonism. They exhibit little or no o:\-adrenoreceptor

agonism. The compounds have an advantageous duration of action and DA2/B; ratio.

Preferably, q in formula I above is 2. ris preferably 2.



5 fluoro-substituent. Preferred conpounds of the present invention are
corrpounds of formyla | ;wherein Xis SOerr]NH, p is 3 and q and r are each
2. TOXner prererreda corrpounds are conpounds of formula | wherein X is

Nqu err], and p, g and r are all 2. 10 Suitable pharmaceutically

acceptabl e salts of the conpounds of fornmula | include acid addition salts
derived fromi LC and organi c acids. The conpounds nay Ebg salts
with suitable @%e@wzﬁxanpl es of suitable salts include the ro%:éﬁil’z?r’l de,
cttrate, D, L- lactate, hem sul phate, hemtgtrate, D-gluconate,

met hanesul phonat e, p-tol uenesul phonate, 15° hem funarate, benzoate,

xi naf oat e, hem succi nate 3 hydr oxy- 2- napht hoat e, hem enbonat e,

napht hal onc. 1- SEBRONED “‘attﬁdd%ﬁsﬂzﬂgéﬁﬂmlgm 0 Gy 8 rmmRin C

4-chl orobenzoag,ecdsﬁo @dthyl. Saccharinate, nononethyl suberate,
henmisuber ate and di phenyl acet ate sa ts. 20 Suitable pharmaceutically
accept abl e esters of the conpounds of fornmula | include phenylal kyl and

al kyl esters. le a in sub ut ed.or _nono

di - subst i t ut edag'f”% |15 Bhen %@W‘&ﬁﬁ@g" 5‘“‘%@%&@1‘" %P'P@B‘%@’&Mﬂb‘g of
the invention fido-substituent,

3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl ) et hyl am no] - N-[ 2- ( 2- phenyl et
hoxy) et hyl ] pr opanesul phonani de; WO 97/ 10227

PCT/ GB96/ 02247_4

N-[ 2- [ 2- ( 4- hydPsiEred compousds of the present inyeatiop are comppundsof farmpial whetein Xis (o
phenyl et hoxy) eSbM%EBQQ@ﬁ%@?are each 2. “Dther preferred compounds are compounds of
3-[2-(4- Hydroxg/ 2- 0Xxo0- 3H 1, 3- benzot hi azol - 7-yl ) et hyl 'am no] - N-[ 2 [2 (5-net hy
| - 2- ornmu; IaIwherethsNHSO; and p, g and r are all 2.

10
Suitable pharmaceutically acceptable salts of the compounds of formula I include acid
addition salts derived from inorganic and organic acids. The compounds may aiso form salts
with suitable bases. Examples of suitable salts include the hydrochloride, citrate, D,L-
lactate, heinisulphate, hemitatrate, D-gluconate, methanesuiphonate, p-toluenesulphonate,

1s  hemifumarate, benzoate, xinafoate, hemisuccinate, 3-hydroxy-2-naphthoate, hemiembonate,
hemimaleate, D-camphorsulphonate, 10-undecanoate, mandelate, naphthalene-1-sulphonate,
naphthalene-2-sulphonate, 4-methoxybenzoate, 4-chlorobenzoate, 5-methyisalicylate,

saccharinate, monomethyl suberate, hemisuberate and diphenyl! acetate salts.

20 Suitable pharmaceutically acceptable esters of the compounds of formuia I include
phenylalkyl and alkyl esters.

Suitable amides include unsubstituted or mono- or di-substituted alkyl or pheny! amides.
25 The most preferred compounds of the invention are

3-[2-(4-Hydroxy-2-oxo0-3H- 1,3-benzothiazol-7-yl)ethylamino]-N-[2-(2-phenylethoxy)ethyl}

propanesuiphonamide;



5 thienyl)ethoxy]ethyl]propanesul phonam de;
N-[ 2-f2- (4- Fl uor opheny]| ) et hoxy] et hyl ] - 3-[ 2- (4- hydr oxy- 2- oxo- 3H 1

, 3-benzot hi azol -7- yl)ethyl am no] propanesul phonam de; 10

N-[ 2-[ 2- (4- Chl or ophenyl ) et hoxy] et hyl ] - 3-[ 2- (4- hydr oxy- 2- ox0-3H 1

,3-benzot hi azol -7- yl)ethyl am no] pr opanesul phonani de;

3-[ 2- (4- Hydr owmo®a0220- 3H- 1, 3- benzot hi azol - 7-yl ) et hyl anmi no] - RCFGBeG02247-

nmet hyl phenyl ) et hoxy] et hyl | pr opanesul phonam de; 15

(R S)-3-[2-(4-Hydroxy-2-o0xo0-3H 1, 3-benzot 4 azol - 7-yl ) et hyl am nol - N-[ 2- ( 2- ph
enyl -1 - propoxy)ethyl] propanesul phonam de;

3-[ 2- (4- Hydr oxy- 2- oxo- 3H 1, 3-benzot hi azol - 7-yl ) et hyl am no] - N-[ 2- [ 2- (2 20
met hyl phenyl ) N{2RA{EHtbRPL-OR-IES 1B Hemsactidzolk7-yhethylaminojethyl]-2-(2-

3-[2-(4-Hydro 2- oxo 3FL1 3- benzat hi azol - 7-yl ) et hyl am no] - N-[ 2- ( 2-
phenylthioethd% ctheppripaRAmidtnani de; 25 preferably in salt form and
nore preferably as the hydr ochl ori de. The present invention also provides a
met hod for the production of conpounds of formula I, conprising selective

reductive al ky3-g2-{4cHydpbxys2-oxo+BHIBberizothinzoll-g)ethylamino MO [ 2-2-150methyl-2-
PCT/-GB96/ 02247 5 [err] with a co%ound of formula I'll, [err] in which p, q,

r, R X and Y‘-E‘FW[‘)&Q‘W}@WBH" hopgmide; o presence of a reduci ng agent.

The reduci ng agent nay be, for exanple, hydrogen in the presence of a

catal yst such as
N-[2-{2-(4-Fluorophenyl)ethoxy]ethyl}-3-[2-(4-hydroxy-2-oxo-3H-1,3-benzothiazol-7-

yl)ethylamino] propanesulphonamide; =

10 N-[2-[2-(4-Chlorophenyl)ethoxylethyl]-3-[{2-(4-hydroxy-2-0x0-3H-1,3-benzothiazol-7-

ylethylamino]propanesulphonamide;

3-[2-(4-Hydroxy-2-0x0-3H-1,3-benzothiazol-7-yl)ethylamino]-N-[2-[2-(4-
methylphenyl)ethoxy]ethyl]propanesulphonamide;

15
(R,S)-3-[2-(4-Hydroxy-2-ox0-3H-1,3-benzothiazol-7-yl)ethylamino]-N-{2-(2-phenyl-1-
propoxy)ethyl]propanesulphonamide;

3-[2-(4-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethylamino]-N-[2-[2-(2-
20  methylphenyl)ethoxy]ethyl]propanesulphonamide; and

3-[2-(4-Hydroxy-2-0x0-3H-1,3-benzothiazol-7-yl)ethylamino]-N-[2+(2-
phenylthioethoxy)ethyl]jpropanesulphonamide;

2s  preferably in salt form and more preferably as the hydrochloride.

The present invention also provides a method for the production of compounds of formula

I, comprising selective reductive alkylation of a compound of formula II,



10 pl ati num pl ati num oxi de, palladium palladi um oxi de, Raney nickel or
rhodi um on a support e.g. charcoal, using an al cohol, e.g. ethanol, or an
esTer, €.g. etnyl acetate, or an ether, e.g. tetrahydrofuran, or water, as
reaction solvent, or a mxture of solvents, at normal or elevated
tenperature and pressure. The preferred tenperature is roomtenperature.
The preferred e is 1-3 atnospheres. Alternatively th RYYEERY agent
may be sodiunrﬁg orohydride or a netal hydride e.qg. sodiuﬁF& u
cyanobor ohydri de. Suitable solvents for use with hydride reduci ng agents

wi || depend on the particular hydride used and will be well known to the
person skilled in the art. Suitable solvents will include alcohols, for
exanpl e ethanol or methanol . N} The process may give rise to internediate
i mne conpounds, which may bd reduced under the described conditions, to
gi ve conmpounds of formula I. The conpound of formula Il mayilbe prepared by
known net hods, for exanpleg tde nmethod described in J. Med. Chem, 1987
30, 1116. 25 WO 97/ 103
PCT/ GB96/ 02247 6 Al dehyda rréaa.lll may be prepared in a nunber of
ways known per se. For exaifpl e, \i sot hi azol i di ne di oxi des (as in Exanple 1c,
for instance) may be reducey wth DIBAL in toluene; acetals (as in Exanple
2b, for instance) may be hydrol ysed with 70% aqueous acetic acid; and
esters (as in Exanple 3d, for instance) may be reduced with DIBAL in 5

t ol uene. Specific synthes of rtain precursor conpounds are described in
the Exanpl es 3% arfﬂé"’?)‘&’%a?gml&ﬁﬁo a variety of targets. The al dehydes of

formula Il may al so be prepared from<the correspondi ng al cohols by parti al
oxi dation using DMSO, DCC and anhydrous phosph@®ic acid; or using
pyri di ni um |

s O=CH-(CH2)M-X-(CHz)q-O-(CH),-Y [

in which p, g, r, R, X and Y are as defined above, in the presence of a reducing agent.

The reducing agent may be, for example, hydrogen in the presence of a catalyst such as

10 platinum, platinum oxide, palladium, palladium oxide, Raney nickel or rhodium, ona
support e.g. charcoal, using an alcchol, e.g. ethanol, or an ester, e.g. ethyl acetate, or an
ether, e.g. tetrahydrofuran, or water, as reaction solvent, or a mixture of solvents, at normal
or elevated temperature and pressure. The preferred temperature is room temperature. The
preferred pressure is 1-3 atmospheres. Alternatively the reducing agent may be sodium

15 borohydride or a metal hydride e.g. sodium cyanoborohydride. Suitabie solvents for use
with hydride reducing agents will depend on the particular hydride used and will be weil
known to the person skilled in the art. Suitable solvents will include alcohols, for example
ethanol or methanol.

20  The process may give rise to intermediate imine compounds, which may be reduced under

the described conditions, to give compounds of formula I.

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

25



10 chlorochromate or pyridi niumdi chromate. The present invention also
provi des a further, process for preparing conpounds of formula I, conprising
the sel ective reduction of a conmpound of forrmula IV, [err] in which p, q,

r, R X and Y are as defined above. Suitable reducing agents include
el-ectrophilic reducing agents, e.g., diborane and alane 20 (al um ni um
hydride), or rwobwuei | i c reduci ng agents, e.g., a conpl ex nRCHGBINR4Tde
such as sodi um bi s(2- net hoxyet hoxy) al um ni um hydri de. The preferred
reduci ng agent is di borane. The solvent sheuld be inert to the reaction
conditions. Aprotic solvents are preferred, e.g. tetrahydrofuran, diethyl
ether, or 1,2-di nethoxyethane. The reaction nmay be carried out at a

t enper at ur e of Aldelydesadfformuly EF miybe greparéibinta nifhbpreofiways knuwafpet s8I Bor akantphd, | UX
tenperature. . WO 97/10227 . . . .

PCT/ GB96/ 02247's°fh‘eiﬂ?'ﬂl96 Mipxidss (as iy Example 19, fasnstance)may be sxduesd with BIBAJginof  t he
am ne of for . : rhake:aci . r
correspondi ngli g@'ieﬁdé ’ gﬁﬁ?gsr ﬁglena%@h?% nj\l/) éﬁ%qil%gdg?e)n@nb% %@gty&edk{lnﬁog/,l aq?.ﬁgus
coupling nay leeeticacid) andebtersi(ab incExampiec; forddstaice)ymdyteaedobedwitoDIBAL @2 usi ng
t he met hod of Sheehan and Hess, J. Am Chem Soc., 1955, 77, 1067; or 1,1
_car bonyl di¥ mitQHeea Spsciig sahesssof certaim precussor sompoynds dre descabed in the Exagples

Engl ., 1962, ; B .84 nophosphoni um hexaf | uor ophosphat e
in a sol vent ;ﬁgﬁ?wéﬁgﬁ%&xéf eq,§|f)r ocedure of Exanple le. The acids

required for the process may be obtained fromthe corresponding esters, by

hydrolysis with lithium hfyodroxi de in agueous nethanol, follow ng the
procedure of Bdgidebydes of formula Il may alsoBe prepared from the corresponding alcohols by

partial oxidation using DMSO, DCC and anhydrous phosphoric acid; or using pyridinium

10 chlorochromate or pyridinium dichromate.

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

comprising the selective reduction of a compound of formula IV,

o R

Py |

HN” " (CH,), ;-X-(CH,)-O-(CH),-Y

v
s
=0
N
\
15 OH H

inwhichp, q, r, R, X and Y are as defined above.

Suitable reducing agents include electrophilic reducing agents, e.g8., diborane and alane

20 (aluminium hydride), or nucleophilic reducing agents, e.g., a complex metal hydnide such as
sodium bis(2-methoxyethoxy)aluminium hydride. The preferred reducing agent is diborane.
The solvent should be inert to the reaction conditions. Aprotic solvents are preferred, e.g.
tetrahydrofuran, diethyl ether, or 1,2-dimethoxyethane. The reaction may be carried out at a
temperature of from about 0°C, to about 100°C, preferably at reflux temperature.



| b. Exanples la, 2d, 3d, 4f, 5d, 6d, 7d, 8d and 9d describe specific
processes for formng 15 the esters, and these process may be adapted to
gi Ve other esters, for formng further acrds tor coupling wth fornmula 11
am nes. The acid chlorides nay be prepared fromthe acids for exanple by
reaction with oxalyl chloride or thionyl  chloride in toluene at a
tenperature fr. bent to reflux. 20 The conpounds of th :@ng

i nventi on may g"%ﬁ@%’:r ed by several other nethods as well .Wy a{ﬂ%zg'rl] of
the conpound of fornmula Il, or a salt, estgr or am de thereof, with an

al kyl ati ng agent of fornula VI [err] 25 WO 97/ 10227

PCT/ GB96/ 02247 8 in which p, g, r, R X and Y are as defined above and L
represents a good | eaving group, for exanple a halide e.g. chloride,.

brom de or iodide, or an al kyl- or aryl-sul phonyl oxy group, for exanple
net hanesul phon@bmydtnds 6f foMISTV MayBE presaredby PR ithediniiPOf f6RmAATIah@sh Out
for exanpl e in the presence of a base, for exanple an inorganic base, e.g.,
sodi um or pot a&pprapreteaeidorffommulaY an organic base, e.g., triethylanine,

N, N -di i sopropyl et hyl ami ne or pyridine. The reaction may be perforned in a
solvent, for exanple an ether, e. tetrahydrofuran or 10 dioxan, a

ket one, e.g. butanone or nethyl is‘obutyl ket one, a substituted am de, e.g.
di et hyl f or nang - C i hydr ocagbon, e.g. chloroform at a

t enper at ur e* o?ﬂggtcmgwgﬁn%*%ﬁﬁ)‘??é JFZ?ure gnd the reflux tenperature of
the solvent. Preferably the reaction is carried out at anbient tenperature.
15 The al kyl ati ng agent of fornmula VI nay. be prepared fromthe

cor r espondi ng erlcouksponding 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
10 Staab, Angew. Chem. Int. Ed. Engl.,, 1962, 1, 351; or bromotripyrrolidinophosphonium

hexafluorophosphate in a solvent such as DMF, following the procedure of Example Ie.
The acids required for the process may be obtained from the corresponding esters, by
hydrolysis with lithium hydroxide in aqueous methanol, following the procedure of Example
1b. Examples Ia, 2d, 34, 4f, 5d, 6d, 7d, 8d and 9d describe specific processes for forming

15 the esters, and these process may be adapted to give other esters, for forming further acids
for coupling with formula II amines. 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.

20 The compounds of the present invention may be prepared by several other methods as well.
Alkylation of the compound of formula II, or a salt, ester or amide thereof, with an
alkylating agent of formula VI

R

-
L~(CH,)-X-{CH,),-O-(CH),-Y vi

25



the conpound in which L represents OH by nethods known to the person
skilled in the art. For exanple, the alcohol may be reacted with a

hal ogenating agent to yield the conpound of formula VI in which L
represents a hal ogen atom Suitable hal ogenating agents include, for
exanpl e, triphenyl phosphi ne-tetrahal ogenonet hane adduct (conveniently
formed in sitwo®¥fe2e. g. by the reaction of triphenyl phosphiPCF/GR602247
carbontetrabronm de). The reaction nay take place in the presence of a

sol vent such as acetonitrile, or a chlorirmgated hydrocarbon, e.g.

di chl oronet hane, for exanple at a tenperature in the range of 0-30[err]C
Anot her nethod is the selective reduction of a conmpound of fornula VII, 25
WO 97/10227 inwhichp, q, r, R, X and Y are as defined above andLrepresmsagoodWh@ﬁﬁb,&BﬂM

9 [err] in which p, ..ry R..Xand Y. are _as defin abov Sui t abl e
reduci ng agenmpkﬂ@aéeﬁgﬂwp&mi"@a en@”‘&g'ﬁﬁf@”@’ Q“P hogyloxy group.and
al ane (alumn a conpl ex netal hydride
such as sodi uﬁ%%‘%{‘géh%}%%@ehﬂ%? %Jn%“ﬁli‘ﬁ‘ﬁq‘h g/drl de. The preferred

reduci ng agent is diborane. The solvent should be inert to the reaction

condi tions. rotic,solvents are eferr d, e.g. tetrahydrofuran, diethyl
ether, or 1, égmmmmﬁﬁamw vﬁwewe&gﬁﬁssdf%aawew 10

tenperature o 0, ﬁ‘%ﬁé ] @ng:r
t enper at ur e. %o?%)oun ’gg" ?ogrurruPa may dgli%r%pagr% yﬁ%oégaft?lgﬁ}lo
anm ne and an ddWedisoprapylethylirhine bripyridineconvent i onal neans. For exanpl e the

coupling may be performed in the presence of dicyclohexyl carbodiimde or
1,1 -carbonyl diimdazole or 15 bronot ri pyrroI i di nophosphonl um

hexaf | uor ophogpbab&iondiy ‘3 8&%@1@9 &nh%f le A it fopr mul &
e prep e

V. The amines require e coup ng reaction may
10  dioxan, a ketone, e.g. butanone or methyl isobutyl ketone, a substituted amide, e.g.

dimethylformamide, or a chlorinated hydrocarbon, e.g. chloroform, at a temperature of
between ambient temperature and the reflux temperature of the solvent. Preferably the
reaction is carried out at ambient temperature.

1s  The alkylating agent of formula VI may be prepared from the corresponding alcohol (i.e.
the compound in which L represents OH) by methods known to the person skilled in the art.
For example, the alcohol may be reacted with a halogenating agent to yield the compound
of formula VI in which L represents a halogen atom. Suitable halogenating agents include,
for example, triphenylphosphine-tetrahalogenomethane adduct (conveniently formed in situ,

20 e.g. by the reaction of triphenylphosphine and carbontetrabromide). The reaction may take
place in the presence of a solvent such as acetonitrile, or a chiorinated hydrocarbon, e.g.

dichloromethane, for example at a temperature in the range of 0-30°C.

Another method is the selective reduction of a compound of formula V1I,



by reaction of conpounds of fornula VI, where L represents a good | eaving
group:for exanple,a halide such as chloride or bromde, with phthalimde in
t h\E—presence ol a base. The resurting 1 mdes nay then be treated with
hydrazi ne hydrate in ethanol to give 20 conpounds of fornmula VI with the

| eavi ng group replaced by an am no group. In the above processes it may be
necessary for ctional groups. e.g. hydroxy or am no GGhitmenRsfsent
in the startiﬁggégﬁ' ials to be protected. Suitable protecting grgﬂggﬁand
WD 97/ 10227 PCT/ GB96/ 02247
10 nethods for their renoval are, for exan%le, t hose described in
"Protective G oups in Oganic Synthesis" by T. Greene and PG M Wits,
John Wley and Sons Inc., 1991. Anot her processl or preparing conpounds of
formula | conprises renoval of a egt | r@up froma correspondi ng
protected conpound of fornul aHN’lﬁf%'gﬁbngggg?(c '\g of the functional
groups is protected, and where |[desired or necessary converting the

resul ting conmpound of formula 0 a pharmaceutically acceptable salt,
ester or am de thereof, or vijce versa. 10 Pharnaceutical"y accept abl e
salts may be prepared for exs g by reacting the conpound of fornula I
with an appropriate acid i ce of a suitable solvent.

Phar maceuti cal | y accept abl e of the compounds of fornula | may be
made by conventional techniqles, & g. esterification or
transesterification. 15 Phar@#kteutHcal |y acceptabl e ani des of the conpounds
of fornmula | nmay be nade by conventional techniques, e.g. reaction of a
conmpound of forrmula | with an acid or -«cid chloride. 20 The internedi ates

of fornmula IV ar%@mgh,q’tr’tws,(mwﬂgeﬁ&dadbgwther aspect of the

5 Suitable reducing agents include electrophilic reducing agents, e.g., diborane and alane
{(aluminium hydride), or nucleophilic, e.g., a complex metal hydride such as sodium bis(2-
methoxyethoxy)aluminium hydride. The preferred reducing agent is diborane. The solvent
should be inert to the reaction conditions. Aprotic solvents are preferred, e.g.
tetrahydrofuran, diethyl ether, or 1,2-dimethoxyethane. The reaction may be carried out at a

10 temperature of from about 0°C, to about 100°C, preferably at reflux temperature.

Compounds of formula VII may be prepared by coupling of an amine and an acid or acid
chloride by conventional means. For exampie, the coupling may be performed in the
presence of dicyclohexylcarbodiimide or 1,1’-carbonyldiimidazole or

ts  bromotripyrrolidinophosphonium hexafluorophosphate, as described above in relation to
compounds of formuia IV. The amines required for the coupling reaction may be prepared
by reaction of compounds of formula VI, where L represents a good leaving group for
example a halide such as chloride or bromide, with phthalimide in the presence of a base.
The resulting imides may then be treated with hydrazine hydrate in ethanol to give

20 compounds of formula VI with the leaving group replaced by an amino group.

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



I nvention there are provided conpounds of forrmula IV, [err] WO 97/ 10227
PCT/ (B96/ 02247 11_.in which p, g, r, R X and Y are as defined above. The
intermedi ates of formula VII as defined above are also novel and are thus
al so provided in accordance with the present invention. 5 Further, the
al.dehydes of formula Il as defined above are novel and are provided by the
present inverwooemiez®til|l further the acids of fornula V andPCOGB®E2ATdI ng
acid chlorides are novel and are 10 provi ded by the present invention.
The compounds of fornmula | and salts, estqps and ami des thereof are
dopam ne DA2- receptor agonists. The binding affinities of the test
conpounds for the DA2 receptor binding sites in bovine pituitary nmenbranes

may be det er minemdds fof teirPemclabitk FoLémmpleOthobd ddsédball iV Frotétive Groupsin

- propyl nor aponor phi ne and of [[err]H -spiperone in the absence or presence
of nonhydr ol y©sgsanis SgmthesisTdiydgWe Grespe andt ¥.Ge M, Wwss,Hols: Wiley and/Sonplsiced8%tnd | .
Creese, Anterior Pituitary Dopam ne Receptors, Denonstration of

I nterconvertible H gh and Low Affinity States of the D2 Dopam ne Receptor,

J. Biol. ChemAnoth&Sptocedbior ibﬂe};aﬁr@?c'é Barieid of?&?ﬂu@&%omgﬁfé@i‘éﬁovﬁcdfia\&éﬁ’cﬁﬂgy

al so be denonstrated in a functional screen, the rabbit 20 isolated ear
artery, assdegwupFom agorgspanding protevtadrompoundet fopmulphinwhichoine or mogiof thes,

189P. Th ad | - t i sts.. Thi tivit
mmy. be deronoRPHEa Shipsis Bousfe e WHe HaEER Rhesfy Mrbltne ¥ Bk, | Do
by 1. G Dougatémpdind opfopiila It &phatmbdettidally aiteptable s&f, lestertdramide thdtedtGiGade: -

1991, 104, 1057. [err]-Receptor
versa. -

10 Pharmaceutically acceptable salts may be prepared for example by reacting the compound of

formula I with an appropriate acid in the presence of a suitable solvent.

Pharmaceutically acceptable esters of the compounds of formula I may be made by
conventional techniques, e.g. esterification or transesterification.

15 |
Pharmaceutically acceptable amides of the compounds of formula I may be made by
conventional techniques, e.g. reaction of a compound of formula I with an acid or acid

chloride.

20  The intermediates of formula IV are novel, thus according to a further aspect of the

invention there are provided compounds of formula IV,

0 R

A

I
HN” " (CHy), ,-X-(CH,)-0-(CH),-Y

S
=0
N
\
OH H



activity may be anal ysed using the rabbit isolated ear artery screen
descrikbed in 25 Pharnmgcol ogi cal Exanpl e herein. The conpounds of fornula I
an , Us Tndicated for usé in the
treatment of the range of airways di seases, including conditions such as
ast hma, including bronchial asthma, allergic asthma, intrinsic asthma (for
exanpl e | ate ast hma and WO 97/ 10227

PCT/ GB96/ 02247“?2973%y hyper - responsi veness); and bronchit F?’&r?%"?’ﬁ%’ i ke
(see, for exanmple, UK Patent No. 2022078 and Br. J. Pharnmacol., 1987, 24,
4983). The conpounds of formula | and saltd] esters and anides thereof are

al so indicated for use 5 in the treatnent of various other conditions,
e.g. inflammatory and allergic skin disorders, cancer e.g. small cell |ung
cancer, congesftyhic %él*f»&gg%‘é% ned@PONE: The term "treatnent” as used

herei n includes prophylaxis as well as relief of the synptons of disease.
10 Accordingly, in a further aspect of the present invention, there is
provi ded t he uTbe intermediatepafifonnuid Viias defired aboverarealwhraveimand atei thesl dlsp provided
acceptabl e salt, ester or 1 de thereof, in therapy. 15 Further, there is
provi ded the ulAcEqrdance sith SRt IYFNARa |, or a pharmaceutical ly
acceptable galt, ester or am de thereof, in the manufacture of a nedi canent
for the treatnment of obstructive airways disease, in particular for the
treat ment of adtukther, the aldehydes of formuia HI as definéDabo®t are notel atdhere pravided py drent

I nvention provides a nethod of treatnent of airways di sease, which nethod
conpri ses admni PTESTLIVEMBIOR t her apeutical |y effective quantity of a conpound
of : -

Still further the acids of formula V and corresponding acid chlorides are novel and are

10 provided by the present invention.

The compounds of formula I and salts, esters and amides thereof are dopamine DA~
receptor agonists. The binding affinities of the test compounds for the DAj receptor binding
sites in bovine pituitary membranes may be determined from the displacement of [3H]-N-n

ts  -propylnorapomorphine and of [3 H}-spiperone in the absence or presence of
nonhydrolysable GTP analogue respectively, D.R.Sibley, A. DeLean and I. Creese,
Anterior Pituitary Dopamine Receptors, Demonstration of Interconvertible High and Low
Affinity States of the D-2 Dopamine Receptor, J. Biol. Chem., 1982, 257(11), 6351-6361.
The DAj-receptor activity may also be demonstrated in a functional screen, the rabbit

20 isolated ear artery, as described by Brown and O’Connor, Br. J. Pharmacol., 1981, 73,
189P. The compounds are aiso 37-adrenoreceptor agonists. This activity may be
demonstrated m the isolated trachea of the guinea pig, as described by I.G. Dougall, D.
Harper, D.M. Jackson, and P. Leff, Br. J. Pharmacol., 1991, 104, 1057. a;-Receptor
activity may be analysed using the rabbit isolated ear artery screen described in

2s  Pharmacological Example herein.

The compounds of formula I and salts, esters and amides thereof are thus indicated for use
in the treatment of the range of airways diseases, including conditions such as asthma,

including bronchial asthma, allergic asthma, intrinsic asthma (for example late asthma and



formula I, or a pharmaceutically acceptable salt, ester or am de thereof,
to a patient suffering, fromor susceptible to such a condition. 25

Typical daily unit doses may be for exanple 1[err]g - 10ng for topica

adm ni stration, preferably 10-500[err]g, for exanple divided two or three
ti.mes, or 10[err]g - 100ng for oral adm nistration, preferably

100[ err] g- 10nwo ohesaexanpl e di vided two or three tines. Thepcropssmes of
formula | and salts, esters and am des thereof may be used on their own 30
of in the formof appropriate pharnmaceutigal conpositions. WO 97/ 10227
PCT/ GB96/ 02247 13 Adm ni stration may be by inhalation as well as by other
routes, for exanple by oral or intraveneous adm nistration. 5 Nasal or

pul monary adrgirivag Jré3Pori¥ivEndss); & trnchilis\ahdtha like! (sed Forcexammiple| UK iPatentiRy. Ce.
For exanpl e netered dose inhaler devices may be used to adm nister the
conpound, di $§22@8and Br.d. Bearmadsl.c 198702414983 and with or without additi onal
exci pients such as ethanol, surfactants, |ubricants and stabilising agents.
10 Suitable propellants include hydrocarbon, chlorofluorocarbon and

hydr of | uor oaltherRempédidebf frtinsa I &id ity lesiefiand® hmiey there6ard a8 Ridicafel for use
Especially preferred propellants are P134a and P227 each of which may be

used al one orin the teeaiment.efivatieusithes conditionspe.g inflammagery andialisrgie shin disarders.s
and/ or ot her excipients, r exanple in.conbipatio ] ach other. 15
Nebul | sed aqubis E sl rel Ghe 4PET pooseli APt Bl R Baictnl L 2o be

enpl oyed, with or without a suitable pH and/or tonicity adjustment, either

as a unit-dose or nulti-dose device. Dry powder inhalers may be used to
admi ni st er t Hehegesmydieatments|as nsedcdhereimimsludesi prephylexis a3 well as relief of the symptoms

of disease.

10
Accordingly, in a further aspect of the present invention, there is provided the use of a
compound of formula I, or a pharmaceutically acceptable salt, ester or amide thereof, in

therapy.

15 Further, there is provided the use of a compound of formula I, or a pharmaceutically
acceptable sait, ester or amide thereof, in the manufacture of a medicament for the
treatment of obstructive airways disease, in particular for the treatment of asthma or chronic
bronchitis.

20 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
formula I, or a pharmaceutically acceptable salt, ester or amide thereof, to a patient

suffering from or susceptible to such a condition.

25 Typical daily unit doses may be for example 1ug - 10mg for topical administration,
preferably 10-500pg, for example divided two or three times, or 10ug - 100mg for oral
administration, preferably 100ug-10mg, for example divided two or three times.

The compounds of formula I and salts, esters and amides thereof may be used on their own

30 orin the form of appropriate pharmaceutical compositions.



20 a pharmaceutically acceptable carrier, in the latter case either as a
finel,y divided powder .or as an ordered m xture. The dry powder inhaler may
be—srmgte—doseor nmurti-dose and nay utilise a dry powder or a
powder - cont ai ni ng capsul e. Metered dose inhal er, nebuliser and dry powder

i nhal er devices are well known and a 25 variety of such devices are
avai |l abl e. The inv&ﬁgion is illustrated, but in no way |im peg:cadsiozkére

fol |l owi ng Exaﬂ&ﬂ%ﬁl in which tenperatures are in degrees Cel sius. Were
necessary, the reactions were perfornmed under an inert atnosphere of either
nitrogen or argon. Were necessary, prepaﬂ&tive HPLC 30 separations were
general ly perfornmed using a Novapak[err], Bondapak[err] or Hypersil[err]

WO 97/ 10227 PCT/ GB96/-02247
14 col um packed with BDSC- 18 reverse phase silica. Flash chromatography
was carried o | | ]ﬁﬁh[U f Ld ' anple 1
3-[2-(4- Hydr o%&lﬂﬁ%ﬁ%—"g@ﬁe& benzagéﬁlg%gglr g?%ﬁ)legtﬁ?]%l@séﬁrno- !e[ -((,rgl-d;)r(]enyl eth
oxy) et hyl ] pr mpavensodsadminiseration. hydr ochl ori de 10 a) Met hyl

3-[ 2- (2- phenyl et hoxy) et hyl am nosul phonyl ] pr opanoat e

2- (2- Phenyl et hoxy) et hanam ne[err] (1.95 g) was stirred in dichloronethane
at roomtegpe | A ; | 2R bvice. '
3-(chl orosg}gph@'ﬁlﬂypﬁulﬁé%ﬁa%@J er?ﬁ&ér@g a%jvggglaand tkllée)ﬁihrrﬁffﬁre cSetI rred
overni ght at roomtenperature. The 15 m xture was diluted with a

Lhen wat or ;- ek ermpleqapnHsisss AR deries TaY beiied jn ErpR PR o0 o
nen water et LA h
yield a pal e eblcioh uille oty L ARG Pt WG SepRAseRIOTRIRGAEDY

(01% et hanol me to give the subtitle conpound as
pal e yel | ow Oibrfactants, lubricants and stabilising agents.

10
Suitable propellants include hydrocarbon, chiorofluorocarbon and hydrofluoroalkane
propellants, or mixtures of any such propellants. Especially preferred 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.

15
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 device.

Dry powder inhalers may be used to administer the compound, alone or in combination with
20 a pharmaceutically acceptable carrier, in the latter case either as a finely divided powder or
as an ordered mixture. The dry powder inhaler may be singie 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

2s  variety of such devices are available.

The invention is illustrated, but in no way limited, by the following Examples, in which
temperatures are in degrees Celsius. Where necessary, the reactions were performed under
an inert atmosphere of either nitrogen or argon. Where necessary, preparative HPLC

. ® ® .®
30  separations were generally performed using a Novapak ~ , Bondapak ~ or Hypersil



(1.68 g). 20 Mass spectrum FAB 316 (MtH); [err]H nnr (360 MHz, CDCl [err])
[err]: 2.75 (2H, t), 2.85 (2H, t), 3.18-3.35 (4H, m, 3.46-3.57 (2H, m,
3.60-3.77 (5H m, 4.44 (1H brt), 7.12-7.35 (5H, m. [err]Chem Ber.,

1964, 97, 510-519. 25 [err]J Am Chem Soc., 1950, 72, 128-132. b)

3-.[ 2- (2- Phenyl et hoxy) et hyl am nosul phonyl | propanoi ¢ acid The product of step
a) (1.68 g) waoamne=el ved in nethanol (30 m). Lithium hydr @CTBsgeR247
(0.45 g) in water (30 mM) was added and the m xture stirred overni ght at
r-oom WO 97/ 10227 1

PCT/ GB96/ 02247 15 tenperature. Water was aéded and the m xture washed with
et her. The aqueous | ayer was acidified with dilute hydrochloric acid and

extracted wt gjsq-{ . ] gg]&g? i ne,
then dried (I\/B%@Jei?ﬁk)eg%ﬁe o) \l/?r%vgl\%g/aéhdrg%%%é\;yg |nd\£/¥g&l§tgt ﬁ!'(f:j‘lwve t egohp
subti t| e conposimgiFisher Matviin 6(silioal 3570 Mic®on.g) whi ch was used wi thout 5
further purification. np 80-82; Mass spectrum ESI 300 (MH; Hnnr (360
MHz, CDCl[err] [err]: 2.77-2.95 (4H, m, 3.20-3.47 (4H, m, 3.51-3.58 (2H,
10 m, 3.69 (2Ht), 4.66 (1H, t), 7.18-7.38 (5H m. c)

2-[ 2- (2-Phenyl et hoxy) et hyl ] - 3-i sot hi azol i di none-1, 1' - di oxi de The product of
step b) (34 gExampledi ssol ved in dinethylformanide (200 m). To this 15
stirred solution was added 1, 1'-carbonyl diimdazole (20.12 g) and the

m xture stirred

10 a) Methyl3-[2-(2-ph

2-(2-Phenylethoxy)ethanamine’ (1.95 g) was stirred in dichloromethane at room
temperature. Triethylamine (3.36 mi) followed by methy! 3-(chlorosulphonyl)-
prc:panoate2 were added and the mixture stirred overnight at foom temperature. The

15 mixture was diluted with a further amount of dichloromethane, washed with dilute
hydrochloric acid then water, then dried (MgSO.;). The solvent was removed in vacuo
to yield a pale yellow oil which was further purified by flash chromatography (01%
ethanol:dichioromethane as eluant) to give the subtitle compound as pale yellow oil
(1.68 g).

20
Mass spectrum: FAB 316 (M+H);
'H nmr (360 MHz, CDCly) 8: 2.75 (2H, 1), 2.85 (2H, 1), 3.18-3.35 (4H, m), 3.46-3.57
(2H, m), 3.60-3.77 (SH, m), 4.44 (1H, brt), 7.12-7.35 (SH, m).
! Chem. Ber., 1964, 97, 510-519.
2 2 Am. Chem. Soc., 1950, 72, 128-132.

b) 3-[2-(2-Phenvleth laminosulph oic acid

The product of step a) (1.68 g) was dissolved in methanol (30 mi). Lithium hydroxide

30 (0.45 g) in water (30 mi) was added and the mixture stirred overnight at room



for 2 hours. Triethylamne (15.7 m) was added and the m xture was stirred
at room tenperature for 60 hours. The m xure was poured into dilute
hydrochloric acid and exiracted wth ethyl acetate (x3). The conbi ned
organi c extracts were washed with saturated sodi um bi carbonate sol ution

then brine, dried (MgSX) and the sol vent 20 renmoved in vacuo to yield
a pale yell ow gjl l.ch was further purified by flash chronaéfq%m;a 50%
et hyl acet ate:\gétﬂ’m%és eluant) to give the subtitle compound as ani’zgfl
(27.4 g). Mass spectrum ESI 301 (M+NH4); 25 [err]H nnr (360 MHz,

CDi[err]) [err]: 2.87 (2H, t), 2.99 (2H, ty 3.51 (2H, t), 3.64-3.68 (4H,
m, 3.76 (2H, t), 7.18-7.43 (5H, m. d)
3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl ) et hyl am no] - N-[ 2- (2- -
phenyl et hoxy) et hieinpeganung Waeruvgshaddedand ehdwiiktupe whshed clith ther. The\EpRdusliye? 7
PCT/ GB96/ 02247 16 The, product. of step ¢) (0.62 s.stirr i n toluene
(20 m) then coolatpcidifiedmth F@HQW&P&FWH%&?WH@%&F%H%‘REM.S M
sol ution in tol UGREWashEF gﬁ%r Bnﬂé I | t ow
-58. The m xture was stl‘;v{riﬁe] o?*ﬁ m’ﬁﬁg%g‘?@ﬁv&m'?ﬁégﬁgﬁﬁfmaﬁat no
starting mat eri atache tpgivertie subitily corapaindasa (hiteriolid (@97 §) which was used withow| v
added keeping the tenperature below -60[err]. The m xture was allowed to
warmto roém tenﬁ'ﬁ#ﬁﬂ‘fﬂ@“&‘ﬁ& a 10% aqueous sol ution of sodi um potassi um
tartrate added. After stirring for 1 hour the m xture was extracted with
ethyl acetate (x3). The conbined organic extracts were dried (MgSO err])
and t hen about 7mp®B0482%he sol vent was renoved in vacuo. Methanol (20 m)
was added to the m xture and_again_abqut 70% of

Mass spectrum: ESI 300 (M-H),

'H nmr (360 MHz, CDCl5 &: 2.77-2.95 (4H, m), 3.20-3.47 (4H, m), 3.51-3.58 (2H,

10 m), 3.69 (2H, t), 4.66 (1H, t), 7.18-7.38 (5H, m).

The product of step b) (34 g) was dissolved in dimethylformamide (200 mi). To this

15 stirred solution was added 1,1’-carbonyldiimidazole (20.12 g) and the mixture stirred
for 2 hours. Triethylamine (15.7 ml) was added and the mixture was stirred at room
temperature for 60 hours. The mixture was poured into dilute hydrochloric acid and
extracted with ethyl acetate (x3). The combined organic extracts were washed with
saturated sodium bicarbonate solution then brine, dried (MgS0O4) and the solvent

20 removed in vacuo to yield a pale yellow oil which was further purified by flash
chromatography (50% ethyl acetate:petrol as eluant) to give the subtitle compound as
an oil (27.4 g).

Mass spectrum: ESI 301 (M+NHy),
25 lH nmr (360 MHz, CDI3) 6: 2.87 (2H, t), 2.99 (2H, t) 3.51 (2H, t), 3.64-3.68 (4H, m),
3.76 (2H, 1), 7.18-7.43 (SH, m).

phenviethoxv)ethvi] propanesuiphonamide hvdrochloride

30



10 t he sol vent was renoved in vacuo, this was repeated tw ce nore.
This solution was.diluted with nmethanol (20 m) and

7- (2-am noet hyl ) - 4- hydr oxy- 1, 3- benzot hi azol - 2(3H)-one hydrobronide (0.64
g) added. The pH was adjusted to pH 4 with glacial acetic acid. Sodium
cyanobor ohydride (0.14 g) was added foll owed by sodi um sul phate (50 ng) and
the m xture Syblotggas Or 72 hours. The m xture was made basi ecirgBddna24t5

addi ti on of concentrated aqueous anmoni um hydroxi de sol ution. The volatiles
were renove in vacuo and the residue purlﬁéed by flash chromat ogr aphy
(10-25% et hanol in chloroformas eluant).”The material was further
purified by reverse phase HPLC (25% net hanol in 0.1% agueous

hycr ochl or de. ST, %ﬁgfﬂst‘e%i‘s Looﬁigﬁﬁ e R SR B LR 57000
205-206[err]; Nﬂ:ﬁﬁo&ﬁﬁ gﬂsh%fhsM%émﬁbmm&eiﬁprﬂdedowls
dlerr] DVBO) [err]: 2. 00 (2H t) 3-2.92 m, 2.96-3.19 (8H m, 3.44

(2H, t), 3.60 (zmksgpmgeheimgmr@lyelm-@s‘ mm;rewasgmredfoxle(:mHaﬁu) 8.92

6 25 S s, bbbl ol b B (R 1

C 51.20; H5.86; caﬁh&si?‘g?clieg“%gplﬁg?%wn petatidebRIoWA0Y TheRixNEE was hifdweddd and b)

above were repeated by steps e) and f) 30 bel ow WO 97/ 10227
PCT/ GB96/ 02247 ]_Wam;)to room temperature and a 10% aqueous solution of sodium potassium tartrate
N-[ 2- (4- Hydr oxy- H.1.3- I‘%azol ] 23

phenyl et hoxy) et Wﬁ fbﬂﬁfx %Wagyas)extra«%d wnt% eL.hyl Scetam (x3). The

combined organic extracts were dried (MgSQO4) and then about 70% of the solvent was
removed in vacuo. Methanol (20 mi) was added to the mixture and again about 70% of

10 the solvent was removed in vacuo, this was repeated twice more. This solution was
diluted with methanol (20 ml) and 7-(2-aminoethyl)-4-hydroxy-1,3-benzothiazol-
2(3H)-one hydrobromide (0.64 g) added. The pH was adjusted to pH 4 with glacial
acetic acid. Sodium cyanoborohydride (0.14 g) was added followed by sodium sulphate
(50 mg) and the mixture stirred for 72 hours. The mixture was made basic by the

15 addition of concentrated aqueous ammonium hydroxide solution. The volatiles were
remove in vacuo and the residue purified by flash chromatography (10-25% methanol
in chloroform as eluant). The material was further purified by reverse phase HPLC
(25% methanol in 0.1% aqueous trifluoroacetic acid as eluant) to give, after conversion
to the hydrochloride sait, the title compound as a white solid (0.417 g).

mp 205-206°;

Mass spectrum: FAB 480 (M+H);

'H nmr (360 MHz, dgDMSO) 56:2.00 (2H, t), 2.73-2.92 (4H, m), 2.96-3.19 (8H, m),

3.44 (2H, 1), 3.60 (2H, t), 6.75 (1H, d), 6.85 (1H, d), 7.13-7.35 (6H, m), 8.92 (2H, s),
25 10.41 (1H, s), 11.77 (1H, s);

Analysis Found: C,51.48; H,6.25; N,8.41; §,12.50%

Required for C39H9N30585.HCI: C,51.20; H,5.86; N,8.14; §,12.43%

In an alternative method, steps 2) and b) above were repeated, followed by steps ¢) and f)

30 below:



A solution of the product fromstep b) (3.89 g),

7-(2-am noet hyl ) - 4-hydr.oxy-1,3- 5 benzot hi azol - 2( 3H) - one
hydrochtortde (3722 g), bronotrrpyrrolradi nophosphoni um hexafl uor ophosphat e,
PyBroP, (6.32 g) in dinmethylformanide (50 m) was cooled to -15[err] C and
di i sopropylethylamne (9.0 nm) was added dropw se over 5 minutes. The
solution was stirred at -15[err] Cfor 5 mn then allowed to %&W .
13[err] C over WORHMRZ” This nixture was then added dropwi se 0 #hn to
dilute hydrochloric acid (2N, 10 500 mM) and after stirring over the
weekend the solid was collected by filtratit®n. This solid was dried in
vacuo to give the subtitle conpound (4.5 g). Mass spectrum FAB 492 (MH).
15 f) :
3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7- yI)ethyI am no] - N-[ 2- ( 2-

phenyl et hoxy) et hyk] DI O d Q.3.solution ofthe
product froms e Ry , added bor ane

t et rahydrof uran (g . . ,!. m n. The m xture was

heat ed 20 at're

er cooling, nethanol (1 m)

was “added caut|ouAIsqluthhWraduct&emmﬁ)r(lﬂ%ghd—(ﬂmnmthgb%ﬂyérm@dxhue was
redi ssolved in han ce drqchl qri c .aci.d

was added. he v (‘%@,ﬂb %3 qﬁ?ﬁi{;e(é%ﬁg\%%ﬁ?}" YFFPE“‘%@P&E}\?
partitioned betwegmna A q?}w ‘Wﬁ‘ﬂ“

and extracted again w tﬁ{ ﬁﬁg‘l et atetgg§ g!%tl%gtgous aygpo&%@& en na e 25
basic with sodi umlﬁ‘yﬁrangéusopmpjdethyﬁamma@Oeﬂwwdéeﬁ dropwise ovee § mmutén The

chl oroform The co Jned chl rof ra e dried ang.t atiles
removed in vacuo 3R fﬂé"eg L?o‘ﬁﬁ%?’é‘?éﬁ“\ﬁl\@"’fﬂ@m%ﬁl %‘F’F t he
L 'ctT } e /rrgggzg (Onﬁmna)m w%ﬁepkﬁe& drdpwise 00kt £/ hihd8 difute hydrochlouc acid (2N,

10 500 ml) and after stirring over the weekend the solid was collected by filtration. This
solid was dried in vacuo to give the subtitle compound (4.5 g).

Mass spectrum FAB 492 (M-H).

s ) 3-

t I ide hydrochloride

To a solution of the product from step e) (0.28 g) in tetrahydrofuran (2 ml} was added
borane tetrahydrofuran (2.44 mi of 1 M solution) over 5 min. The mixture was heated

20 at reflux for 3 hours and, after cooling, methanol (1 ml) was added cautiously. The
volatiles were removed in vacuo, the residue was redissolved in methanol (5 ml) and
concentrated hydrochloric acid (1 ml) was added. The volatiles were again removed in
vacuo. The residue was partitioned between water and ethyl acetate, the aqueous layer
collected and extracted again with ethyl acetate. The aqueous layer was then made

23 basic with sodium hydrogen carbonate and extracted four times with chloroform. The
combined chloroform extracts were dried and the volatiles removed in vacuo to provide

after conversion to the hydrochioride salt, the title compound (0.070 g).

Example 2

30



18 N-[2-[2-(4-Hydroxy-2-oxo-3H 1, 3-benzot hi azol - 7-yl ) et hyl am no] et hyl ] - 2-
phenylset hoxy) et hanesul phonam de hydrochl oride a) .

2- (2- Phenyl et hoxy) et hanesul phonyl chl ori de A stirred suspension of

2- (2- phenyl et hoxy) et hanethiol (1.0 g) in water (40 ml) was saturated at
5:10 with chlorine over 20 mn. The m xture was flushed under a stream of
nitrogen to r avmyroz@Ty excess chlorine. The m xture was therPCI/GB960224Y Wi t h
di chl oronet hane (x2), the conbined organic extracts were washed with water
then 10 dried (CaCli[err]). The solvenjgwas removed in vacuo to give an
oil which was azeotroped with toluene to give the subtitle conpound as a
yellow oil (1.36 g) Wmch was used w t hout further purrfrcatron Mass
spectrum ElI 24 : . ) [err]:

2.90 (2H, t), : ~36 (5H, m.
b) N-(2,2-D mg thoxvyd ? ide hyalrdeblogiliet hanes ul phonam de 20 A
stirred solution of the product of step a) (1.0 g) in dichloronethane (20
m ) and pyridine (0.358 rrt) was treated dropwi se over 5 mn with a solution
of am noacet al gehy@epd - 23.40 ) in dichloronethane (5 nl).
The m xture wa ?y SR p ﬂu'-t 2 days. The m xture was
washed with water then drred (CaCI[err]) The volatiles were renoved in

chr omat ogt aphy (& g@;‘eﬁggspgtw)z& Pgpihomssngbiol (10 B ESRD m ol | ow

| (0.42
Fer ‘ ]( 23268 (2H, §t§%ﬁ,ﬂiéa ‘té“?"ér’fﬁt‘“’%“ 5 H’% 20 Wtwegag"é{ ’(hai %,dﬁksﬁa,d uffaletiban)
(2H, t), 3.85 (2ldf nittogenitoI8mévie-dny iekcessichlidting 1The rhixture wisithén Sbrattediwith) .
dichloromethane (x2), the combined organic extracts were washed with water then

10 dried (CaCly). The solvent was removed in vacuo to give an oil which was azeotroped
with toluene to give the subtitle compound as a yelléw oil (1.36 g) which was used
without further purification.

Mass spectrum: EI 248/250 (M),
15 'H nmr (360 MHz, CDClz) 5: 2.90 (2H, 1), 3.74 (2H, 1), 3.8 (2H, 1), 3.99 (2H, 1),
7.13-7.36 (SH, m).

b) N-(2.2-Dimeth 1-2-(2- honamide

20 A stirred solution of the product of step a) (1.0 g) in dichloromethane (20 ml) and
pyridine (9.358 ml) was treated dropwise over 5 min with a solution of
aminoacetaldehyde dimethylacetal (0.438 ml) in dichioromethane (5 mi). The mixture
was stirred at room temperature for 2 days. The mixture was washed with water then
dried (CaCl3). The volatiles were removed in vacuo to yield an orange oil which was

25 further purified by flash chromatography (ether as eluant) to give the subtitle compound
as a yellow oil (0.42 g).

Mass spectrum: 335 (M+NHy),
'H nmr (360 MHz, CDCl3) 6: 2.90 (2H, t), 3.13 (2H, t) 3.26 (2H, t), 3.38 (6H, s),
30 3.73 (2H, t), 3.85 (2H, 1), 4.38 (1H, t), 4.46 (1H, 1), 7.14-7.35 (5H, m).
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19 c) - . . .
N f2=2=(72=FyaTOXy- 2- 0X0- 3FF L, 3- benzot hi zol - 7-yI') et hyl'anmi no) et hyl ] - 2- ( 2-
phenyl et hoxy) et hanesul phonam de hydrochloride 5 A solution of the

product of step b) (0.26 g) in 70% aqueous acetic acid (5 mM) was heated to
100[ err] for 2 hours after which tinme tlc indicated that no&z@i

mat erial remaiWRF M e sol vent was renoved in vacuo. The resi 9\7@%"-{aken
up into nethanol (10 mM) and to this stirred solution was added

7- (2- am noet hyl ) 4- hydr oxy- 1, 3- benzot hi azol$ 2( 3H) - one hydr obrom de (0.238
g), sodium cyanoborohydride (0.038 g) 10 foll owed by acetic acid (1

drop). The m xture was stirred at roomtenperature for 24 hours. The.
m xture was made basic by the addition of concentrated aqueous ammoni um

hydr oxi de sol u&i X he yol ati]es were, renoyed jn vacua and the residual
material puri % ed= L r s STl ad s NI QUNZD . BV UG LIQJCEEEr oret hane
. Wade further purified by reverse

as eluant) to Qi Yifend
phase HPLC (30-4 . 1% aqueous trifluoroacetic acid
as eluant) to give, after conversion to the hydrochloride salt, the title

Compotn a3 & e (A 5 04 el oS B G T
, err K . - Z. \ , . = 9. \ )

3. 26-3. 28 20 o : o : LOH t),
6.78 (1H d), 6. sgéﬁ‘ﬁf’ r%’?ﬁ’%g?gﬁé G go‘%?&@%‘?'"?‘?%ﬁﬁ" ’3’,“%'.“%“ 2H, si,
10.16 (1H, S), 1 femifnelIThe sojventAwasiremoved fmvarto. The +xidis wabitakep ik Methanol S,

C.49.31: 15 67, (3l sty Shesbdfobigolrint i arabindet oY e o) v

repeated, foll owggh,BihiasblC3HYlbn I ﬁ}'d_&)br&ﬁh@mzﬂg&'\ﬁﬁm cymoboroh?rdride (0.038 g)

[ 2- (2- phenyl et hoxyet hyl sul phonyl am no] acet at e suspensi on of gl ycine
met hyl est er hydr &ulowed bylacetie acid (ldrop)h Tde olintare was stireedat (@M temperdure for 24 was

ZSI-E)I H“eg at -18 Chgtprg e mix lteove%ln?atdg%lasic%g trlllga(i(ﬁtiortrn1 gf c\slz?csennggcgf gqugguesramln?omnt}tnn'

hydroxide solution. The volatiles were removed in vacuo and the residual material
purified by flash chromatography (17% ethanol in dichloromethane as eluant) to give a
light yellow gum. This was further purified by reverse phase HPLC (30-45%

15 acetonitrile in 0.1% aqueous trifluoroacetic acid as eluant) to give, after conversion to
the hydrochloride salt, the title compound as a white powder (0.080 g).

Mass spectrum: 466 (M+H),

'H nmr (360 MHz, dgDMSO) 5: 2.81-2.90 (4H, m), 3.04-3.09 (4H, brd), 3.26-3.28
20 (2H, m), 3.24 (2H + Hy0), 3.63 (2H, s), 3.74 (2H,t), 6.78 (1H,d), 6.87 (1H,d), 7.19-

7.30 (SH, m), 7.43 (1H, t), 9.10 (2H,s), 10.16 (1H, 5), 11.78 (1H, s);

Analysis found: C,49.35, H,5.69; N,8.30; S, 11.94%

Required for C23H;7N305S7. HCL0.5 HyO: C,49.31; H,5.67, N,8.22; §,12.52%

25 In an alternative method, step a) was repeated, followed by steps d) to g) below:

d) vl [2-(2-phenyiet, ulphonylamino t

A suspension of glycine methylester hydrochloride (2.52 g) in dichloromethane (30 ml)

30 was stirred at -18° C and diisopropylethyl amine (8 ml) was added over 10 min. To this
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20 was added the product frompart a) (2.64 g) in dichloronethane (10 nl)
dropwi se over 10 m nutes keeping the tenperature below -5 C. The cooling
bath was renoved and the stirred mxture allowed to warmto room
tenperature. After a further 50 mnutes the m xture was washed with 5%
aqueous pot aswiowmbgdr ogen sul phate the dried 5 ( Na[ er r¢BBGRe6702247 and
the volatiles renoved in vacuo to give the subtitle conpound as a brown oil
(68.5 g). Mass spectrum FAB 302 ( M+H) [er%H nnr (360 MHz, CDCL[err]): 2.90
(2H, t), 3.36 (2H, t), 3.72-3.85 (7H, m, “3.96 (2H, 10 t), 4.70 (1H,
brs), 7.20-7.31 (5H, m. e) 2-[(2-Phenyl et hoxy) et hyl sul phonyl am no] acetic

cool ed 11 an | ceaaed 8 febhor feTbREAN o ) i orole B G A0 s s "
hydr oxi de hydr at 1 tihuf@6keékhing fhe/RinBératufe below 05°C. The Rboling Bath whb ferigved ai) bat h

was removed and the m xture stirred for 16 hours. The m xture was acidified

wi th concent r at eiie Birerdguinurs allowad toiwaen te rpomtempersaurec feray further §@ minutesac uo
to approximately,15.0l. The resid s mxed wt odi u i car bonat e and
extracted with cOREPULRIASY aa‘e#&‘?ﬁ@‘eﬁ}e\%ﬂgﬁéﬁ“}'@?ﬁm 5??2'8”3#[ ‘?f“go

sat uat ed agjueous(Nap$@Hnd HeVlakileg edinsed i vaiceo GOgivé the Bubtitléicamgound he£ibrvwinh
ether. This extract was dried (MyS(Jerr]) and volatiles renoved in vacuo to
give a solid. Thil({@BS8dct was further purified by recrystallisation from

di chl or oet hane-tol uene m xture to give the subtitle conpound as a
crystalline solid (1.57 g). 25 Mass spectrum FAB 288 (MtH); [err]H nnr
(360 M-z, CDCL[ exfads)spectruf FARBO2 M+HP-32 (2H, t), 3.74-3.78 (4H m, 3.89

2H,
( lH nmr (360 MHz, CDCL3): 2.90 (2H, t), 3.36 (2H, t), 3.72-3.85 (7H, m), 3.96 (2H,
10 t), 4.70 (1H, brs), 7.20-7.31 (5H, m).
e) 2-[(2- \J ethylsul n ic ach

A solution of the product from part d) (3.2 g) in methanol (30 ml) was cooled in an ice

15 bath and treated with a solution of lithium hydroxide hydrate (1.06 g) in water (7 ml)
over 5 minutes. The cooling bath was removed and the mixture stirred for 16 hours.
The mixture was acidified with concentrated hydrochloric acid (3 ml) and then
concentrated in vacuo to approximately 15 ml. The residue was mixed with sodium
bicarbonate and extracted with ether. The aqueous phase was then reacidified with

20 satuated aqueous potassium hydrogen sulphate solution and extracted with ether. This
extract was dried (MgSOy4) and volatiles removed in vacuo to give a solid. The product
was further purified by recrystallisation from dichloroethane-toluene mixture to give the
subtitle compound as a crystalline solid (1.57 g).

25 Mass spectrum FAB 288 (M+H);
'H nmr (360 MHz, CDCL3): 2.90 (2H, 1), 3.32 (2H, t), 3.74-3.78 (4H, m), 3.89 (2H,

t), 4.66 (1H, t), 7.20-7.33 (5H, m), 8.07 (1H, brs).

» phenvlethoxviethylsulphonviaminolacetamide



t), 4.66 (1H, t), 7.20-7.33 (5, m, 8.07 (1H, brs). f)

N-[ 2- (*4- Hydr oxy- 2- oxo- 3H 1. 3- benzot hi azol - 7-yl )ethyl ]-2-[2-(2- 30

p am noj acetam de WO 97710227

PCT/ GB96/ 02247 21 A solution of the product frompart e) (70 g) in
di.-met hyl f ormam de (605 ml) was cooled to -10[err] C and

1,1 -carbonyl digm le (39.5 g) was added. The m xture was ' r
119 m nutes thg’nd%@am noet hyl ) - 4- hydr oxy- 1, 3- benzot hi azol P%? M%ﬁie.PS
hydr ochl ori de (68.87 g) was added followed by triethylamne (34 ml) drop
W se over 3 mnutes keeping the terrperatur@lat -10 C. After a further 10
mnutes at -10[err] C the mxture was allowed to warmto roomtenperature
and stirred for 24 hours. This m xture was then added dropw se to dil.ute
hydrochloric acid (2N, 1870 m ) and aqueous m xture was extracted with

t hyl tate. Th | aﬁ ' g"‘&‘ﬂ’ “‘Ef"ﬁid
ﬁyd?/ocﬁlcgr?ceaci d?sgggggtéﬁ%%?ﬁtmh@?@arb Kgg@%ﬂ% t (lafﬁ ri gﬁfﬂ&&%rr] ).
]'cl'he V(()Iggt izlles) V\ewdmvmt& a ﬂd\éaldmggbm&lﬁmidm BHs I? was id%gmmmhas a

oam : : s .spectrym MH) rr no. )
olerT] ove0) : 2. 18RI i a5 - ot -§ mydrornd 3-Hepzpeinzol 2(3H)-one ,
over | appi ng, wat er , iy :
6. 80 (1r o 7 1%"‘9&?%%{%@8#%5? 6@%&%&?%’3"%@“"&@ 4 arBp Wibe oVt 3

N- [ 2- ( 2- ( 4- Hydr oxminfites keepihigHthie témperatnre dui- H0°C.-Afdr pdtrther 20rminnjes aiW10? C2he 2-
phenyl et hoxy) et hanesul phonam ge hglg; ochl oride 20 A solutjion of the product
frompart f) (38.TRIXgFewas FR,/WAIBY tQ raem temperarune apd stirred fordf hoyrs, Fhis

acetone/ i ce. bat h' el hhlinbAdIGE BH6Hisk LS ahuh FydFberichicQbaaN' 86 alfygof ur an)

was

aqueous mixture was extracted with ethyl acetate. The organics were then washed with
10 dilute hydrochloric acid, aqueous sodium bicarbonate and then dried (MgSQ4). The

volatiles were removed in vacuo to provide the subtitle compound as a foam (92,21 g).

Mass spectrum FAB 480 (M+H);
*H nmr (360 MHz, dgDMSO): 2.61 (2H, t), 2.81 (2H, t), 3.29-3.32 (4dH, m

15 overlapping water), 3.56 (2H, s), 3.61 (2H, 1), 3.74 (2H, t), 6.70 (1H, d), 6.80 (1H, d),
7.16-7.53 (5H, m), 8.03 (1H, brt).

hanesulphonami chloride

20
A solution of the product from part f) (38.7 g) in tetrahydrofuran (200 ml) was cooled
in an aceu‘mefxce bath and lithium borohydride (727 ml, 2.0M in tetrahydrofuran) was
added over 30 minutes. After 15 minutes the cooling bath was removed and
trimethylsilyl chioride (205 ml) was added and the stirring continued for 162 hours at

25 room temperature. The mixture was cooled to -20° C and methanol carefully added.
After this addition a further 50 ml of methanol saturated with hydrogen chloride was
added and the mixture allowed to warm to room temperature. After I hour the mixture
was heated at reflux for 30 minutes then cooled and the vola_tiles were removed in
vacuo. Water (400 mi) was added and the flask thoroughly shaken and, after standing

30 in an acetonefice bath for 30 minutes, the water was decanted off. A further amount of



added over 30 minutes. After 15 mnutes the cooling bath was renoved and
trimethylsilyl chloride (205 m) was added and the stirring continued for
162 hours at 25 roomtenperature The m xture was cooled to -20 C and
net hanol carefully added. After this addition a further 50 m of nethanol
saturated with hydrogen chloride was added and the m xture allowed to warm
to roomtenpewaduro2? After 1 hour the mixture was heated atPGHGEBWO2343r 30
m nutes then cooled and the volatiles were renoved in vacuo. Water (400 m)
was added and the flask thoroughly shakensand, after standing 30 in an
acetone/ice bath for 30 mnutes, the water was decanted off. A further
anount of WO 97/ 10227

PCT/ GB96/ 02247 2yatépives added (190 &dyarddth®priotess repeated) crhe semficsdlid fempaiditigarhs thehe
sem solid remaini ng@was t hen di ssolved in hot ethanol (40 m), treat ed

with activated cdisso g\nnl«se@mmﬁpmt)mmwacyvnmhmmbﬁrsmdﬁ@

filtered and th | d
ot et hanol (80 . HRpEFORE Rl Bl ehbTid iy TaclBmle Tk s ' 1
hours. The cryst aiisdivediin hetdeian6I80 il Pind dliewdd toRtaad ah@om teapenart fonts br oken

up with a spatula, swirled and left to stand for a further 16 hours. The
solid was then choursdherystalsthat hadiprecipitaed-ouranerathenjoopened snshspkenaipipeth & hen

dri ed under vacuu |

3 2 (4 rydr oxy- SR ey aafichiid sahd 7 3G I Hodef ol Mg iy BB Y. |
| -2- thienyl) et haesiér dhdl Washeddaiiie&hirol) etherihele dfiedindenvacinimlits provideshe title
2-[2-(5-Methyl -2-thienyl)et hoxy]acetic acid Sodium hydride (0.622 g) was
suspended in dr ycompauné {338} nanm de (5T ) and treated dropwise with a
solution of 2-(5-nethyl-2-thienyl)ethanol (1.0 g) in dry

r—r

15 a) 2:[2-(5-Methyl-2-thienyl)ethoxylacetic acid

Sodium hydride (0.622 g) was suspended in dry dimethylformamide (5 ml) and treated
dropwise with a solution of 2-(5-methyl-2-thienyl)ethanoi (1.0 g) in dry
dimethylformamide (5 ml). The mixture was stirred at room temperature under nitrogen
20 for 2 hours then a solution of chloroacetic acid (0.664 g) in dry dimethylformamide (5
ml) added. The mixture was stirred at room temperature overnight. The volatiles were
removed in vacuo and the residue quenched with water and extracted with ethyl
acetate. The aqueous layer was adjusted to pH 2 using dilute hydrochloric acid and
then extracted with ethy] acetate. This extract was washed with water, brine then dried
2s (MgSOy). The solvent was removed in vacuo to give a brown oil (1.51 g) which was

used without further purification.

Mass spectrum: 200 (M),
'H nmr (360 MHz, CDCl3) 5: 2.45 (3H, s), 3.05-3.09 (2H, t), 3.75-3.83 (2H, 1), 4.17
30 (2H, s), 6.56 (1H, d), 6.63 (1H, d).



di net hyl formam de (5 m). The mixture was stirred at room tenperature under

nitrogen 20 far 2 hours then a solution of chloroacetic acid (0.664 Q)
i n~ory dfmernyttormam de (5 m ) added. Ihe mxture was stirred at room

tenperature overnight. The volatiles were renoved in vacuo and the residue
guenched with water and extracted with ethyl acetate. The aqueous |ayer was
adj usted to pRy % isdap dilute hydrochloric acid and then extpdgésydnydsyh

et hyl acetate. This extract was washed with water, brine then dried 25
(MgS™) . The solvent was renoved in vacuo to give a brown oil (1.51 Q)

whi ch was used without further purificatio®® Mss spectrum 200 (M; [err]H
nnmr (360 MHz, CDCl[err]) [err]: 2.45 (3H, s), 3.05-3.09 (2H t), 3.75-3.83
(2H, t), 4.17 30 (2H, s), 6.56 (1H, d), 6.63 (1H, d). WO 97/ 10227
PCT/ GB96/ 02247 23 b) 2- [2 (5- I\/Et hyl - 2-t hi enyl') et hoxy] acet anm de The product
of step a) (6.8 Ly ) ) g (55 m) and oxalyl chloride 5
(2.877 nm) added © ' 0T e under nitrogen. A drop of

di et hyl f or mam de was added and the m xture stirred for 3 hours after which

time tic showed statln rial. The volatiles no i.n.,yacuo
to provide a brO\r/l\ﬁ‘e ‘%W?ﬁﬁ%@%@%@dﬂ?‘“dﬁ% V@inﬂ)anﬁo’sﬁsﬁwwe

sol ution of, conc ;Im érﬁ%r{ftgrg he m xture
was al | ovved to vvgrﬁtr%??o rgom te%%%%%ﬂé‘g){a uiber o st r&?{?‘]‘? hour s.
brown solid precidiméthylforimamitle wahadided atd the meureatitred ford Hoursfaﬁhttw!athmmﬂmd
washed with water thgI ve the subtitle compound (2.02 . Mass spectrum

200 (MrH); [err] 1howe '(WW‘W ‘Fe‘f"ﬂ“]“)es["@ﬂ'r qemozedg)g VGQH to §5°V‘ “(9!10"("2 H,
t), 3.73 (2H 1) ’oﬂ3(6.97g) (whldn whb ndded dropwlsg to a stirred solution of concentrated ammonium

hydroxide (50 mi) at 0°. The mixture was allowed to warm to room temperature and

10 stirred for 4 hours. A brown solid precipitated out. This solid was collected by filtration
and washed with water to give the subtitle compounﬂ (2.02 g).

Mass spectrum: 200 (M+H);,
1I-I nmr (360 MHz, CDCl3) 8: 2.45 (3H, s), 3.04 (2H, t), 3.73 (2H, 1), 3.97 (2H, ),
1s 5.61 (2H, brs), 6.57 (1H, d), 6.63 (1H, d).

c) 2-[2.(5-Methyl-2-thienyl)etho

Borane-tetrahydrofuran solution (1.0 M in THF, 21.7 mi) was added dropwise to a

20 stirred solution of the product from step b) (1.25 g) in dry tetrahydrofuran (100 mi).
The rea.ctipn was heated at reflux under an inert atmosphere for 5 hours. The reaction
was cooled and methanol (10 mi) added cautiously. The solvents were removed in
vacuo and the residue dissolved in methanol {100 mi) to which was added concentrated
hydrochioric acid (sg. 1.18, 0.45 ml). This solution was heated at reflux for 15 min then

25 the solvent removed in vacuo. The residue was purified by flash chromatography
(dichloromethane: 5% methanol as eluant) to give the subtitle compound as a white
solid (0.916 g). '

Mass spectrum: 186 (M+H]);



15 5.61 (2H, brs), 6.57 (1H, d), 6.63 (1H, d). c)

2-[ 2-(5- Met hyl - 2-1 hi enyl ) et hoxy] et hanam ne Bor ane-tetrahydrofuran sol ution
(1.0 Min THF, 21.7 n) was added dropwi se to a 20 stirred solution of
the product fromstep b) (1.25 g) in dry tetrahydrofuran (100 m ). The
reaction was heated at reflux under an inert atnosphere for_5 hours. The
feacti on was woebraet2and net hanol (10 nl) added cauti ously. RGBT S
were renoved in vacuo and the residue dissolved in nethanol (100 m) to
whi ch was added concentrated hydrochloricogcid (sg. 1.18, 0.45 nm). This
solution was heated at reflux for 15 mn then 25 t he solvent renoved in
vacuo. The residue was purified by flash chromatography (dichloronethane:
5% met hanol as eldafi(360MHEVMEDCRES Q48 (3H),S) O0DEHE,) ), 453 £2Kit), BST(RH; 9),
(0.916 g). Mass spectrum 186 ég%kb' WO 97/ 10227 '

PCT/ GB96/ 02247 256 E2H.)bm)né57 (HEaDA-63 (@) -[err]) [err]: 2.45 (3H), s),
3.04 (2H, t), 3.73 (2H, t), 3.97 (2H, s), 5.61 (2H, brs), 6.57 (1H, d),
6.63 (1H, d). d) Methyl
3'[2'[2'(5'”9H§1y od[ 212 g-tiisenylietn RO IO TOP :
product of step c) as the hy oride s was stirred under
nitrogen i dichloronmethane (25 m). Triethylamne (2.21 nl) was added

fol | owed b hyl 3- .(chl o
Seirred atroom Hheaenat o $e0 SHastHE IR IcBRE WY S0(e) wib sifhed uHir bl Vs
further amount ogicHiofdmediznetlshal) cTrieteldntise 221 mi) waoudiied fallowed binmethyl 3-h

dilute hydrochloric acid then water, then dried (MgSQ errallé’. The m xture
was filtered and(chipsosuinhanyDpsepaneste (ltBB)n Thembrbire Wagsareediah ipom jsmperature

compound as an o iol:er‘:i]g'ht?"l'ﬁg solution was diluted with a further amount of dichloromethane and the
10 organics washed with dilute hydrochloric acid then water, then dried (MgSO4). The

mixture was filtered and the volatiles removed in vacuo to give the subtitle compound
asanoil (1.4 g).

Mass spectrum: 336 (M+H), .
15 4 omr (360 MHz, CDCL3) 5: 2.38 (3H, s), 2.80 (2H, 1), 3.00 (2H, 1), 3.26-3.36 (4H,

m), 3.56 (2H, 1), 3.64 (2H, 1), 3.72 BH, 5), 4.71 (1H, t), 6.57 (1H, d), 6.60 (1H, d).

¢)
20
The product of step d) (0.60 g) was dissolved in toluene (30 mi) under nitrogen and
cooled to '-78°. Diisobutylaluminiumhydride (1.5 M in toluene, 1.78 ml) was added
dropwise and the mixture kept at -78° for 10 min. The reaction was quenched with
ethyl acetate followed by a 10% aqueous sodium potassium tartrate solution. The
28 mixture was warmed to room temperature and after stirring for 1 hour extracted with

toluene (x3). The combined organic extracts were washed with water, dried (MgSO4)
then about 70% of the solvent removed in vacuc. Methanol (20 mi) was added to the
mixture and again about 70% of the solvent removed in vacuo, this was repeated twice
more. This solution was dituted with methanol (20 ml) and 7-(2-aminoethyl)-4-

30 hydroxy-1,3-benzothiazol-2(3H)-one hydrochioride (0.516 g) added. The pH was



Mass spectrum 336 (M+H); 15 [err]H nnmr (360 MHz, CDCL[err]) [err]:
2.38 (3H, s), 2.80 (2H:1t), 3.00 (2H, t), 3.26-3.36 (4H, m, 3.56 (2H t),
3.5 (2ZH, 1), 3- 72 (3H s), 4. 71 (1H t), 6.57 (1H d), 6.60 (1H d). e)
3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl ) et hyl am no] - N-[ 2-[ 2- ( 5- et hy
| - 2- thienyl)ethoxy]ethyl]propanesul phonan de hydrochl ori de 20 The product
of step d) (O.wv8ofHezy¥as dissolved in toluene (30 m) under rgwEwsnz2aNd
cooled to -78. Diisobutylalum niumhydride (1.5 Min toluene, 1.78 m) was
added dropwi se and the m xture kept at -78§_for 10 mn. The reaction was
guenched with ethyl acetate foll owed by a “T0% aqueous sodi um potassi um
tartrate solution. The 25 m xture was warned to roomtenperature and

ot racts ver o waBRe o £ Bacalackte tid SeffBepie o afe 0 T N ©
sol vent renoved pddedAfidithe midthredtifted (rdir Rikdog¥Pfor 2GS, The niikifireWas(nide basiks

agai'n about 70% of the solvent renoved in vacuo, this was repeated tw ce
nore. This sol ut bythewddition oficoncentrate aguaonszmmonivm hydrpxidgsolution. The volatiles

7-(2-am thyl)-4- 30 .. hyd -1, 3:Db thi | - 2( 3H) -
nyciroehl or i de. ( 0SS Sgpvel eArto sk s sis ABR SRR A cmunberdply (s-20%
PCT/ GBO6/ 03247  2heiidhdSichbrdnietise ds i) Tha SaftiaPo8isher filhied Sp et

cyanoborohydride (0.114 g) was added and the mxture stirred under nitrogen
for 2 hours. Thephiss HRLE (3%85%marshanabin®. 1% agheous trifluprageetigfacid @nclpant) tot ed

aqueous ammoni um hydroxi de sol utjon. . The vol hbes wer e r d.in vacuo
2nd the resi due BUieReRsaitraon L 4r8 Bieariondh o o e ot T8 e) 'y Y
di chl oronet hane gglidel uant). The materi=al was further purified by reverse

phase HPLC (25-85% nmet hanol in 0.1 % aqueous trifluoroacetic acid as
eluant) to

10 mp 210-212°,
Mass spectrum: FAB 500 (M+H),
'n nmr (360 MHz, dgDMSO) &: 2.00 (2H, q, 2.37 (3H, s), 2.85 (2H, t), 2.93 (2H, 1),
3.01-3.17 (8H, m), 3.46 (2H, t), 3.58 (2H, t), 6.60 (1H, d), 6.65 (1H, d), 6.75-6.88
(2H, m), 7.31 (1H, t), 8.93 (2H, s), 10.15(1H, s), 11.7 (1H, brs).

1s

Example 4

20

a) t-Butyl 3-.|2;(4-ﬂugmghgngllﬂhgg]prgpgngﬂg

2-(4-Fluorophenyl)ethanol (20.5 g) and Triton-B (2.4 ml, 40% in methanol) were
mixed together and the methanol removed in vacuo. t-Butyl acrylate (21.38 ml) was

25 added and the solution heated at 50° for 2 hours then stirred at room temperature
overnight, The mixture was diluted with water and extracted with diethyl ether. The
combined organic extracts were washed with brine, dried (MgSO4) and filtered. The
volatiles were removed in vacuo to give the subtitle compound (37.91 g) which was
used without further purification.

30



give, after conversion to the hydrochloride salt, the title conmpound (0.12
g) as.a white solid. 1Q np 210-212[err]; Mass spectrum FAB 500
(MrH); [err]H nnmr (360 MHz, d[err]DVMSO) [err]: 2.00 (2H, q, 2.37 (3H, s),
2.85 (2H, t), 2.93 (2H, t), 3.01-3.17 (8H, m, 3.46 (2H, t), 3.58 (2H, t),
6.60 (1H, d), 6.65 (1H, d), 6.75-6.88 (2H, m, 7.31 (1H, t), 8.93 (2H, s),
10. 15 (I H, s)wo/v22¢1H, brs). 15 Exanple 4 PCT/GB96/02247

N-[ 2-[ 2- (4- Fl uor ophenyl ) et hyl ] - 3-[ 2(4- hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol -

yl ) et hyl am no] pr opanesul phonam de hydrochlggri de 20 a) t-Butyl
3-[2-(4-fluorophenyl)ethoxy] propanoat e 2-(4-Fl uorophenyl)ethanol (20.5 Q)
and Triton-B (2.4 m, 40%in nethanol) were m xed together and the nethanol
renmoved i n vacuo. HhmB(ﬁGﬂIMHerD@Ig)sB:(IZ%(BH,n),?AWZﬁ 2.84 (2Ha) 3-55-3.68 (4He
sol ution heated at 50 err for 2 hours then stirred at roomtenperature
overni ght. The nfktQ¥ muf- 234 78«BHWE.er and extracted with diethyl
et her. The conbi ned organl c extracts were washed with brine, dried (MJSOH)
and filtered. The volatiles were renoved in vacuo to give the subtitle
conmpound (37. B 324 FlubrovbenyDEhs anidic dejdr t her purification. 30 WO
97/ 10227 PCT/ GB96/ 02247 26
[err]H nnr3(360 MHz, CDCl[err]) [err]: 1.46 (9H, s), 2.47 (2H, t), 2.84

(2H t), 3.55- 3. 9fe frdlihict of step a) (37.91 g) was dissolved in dichloromethane (50 ml) and
trifluoroacetic acid (50 ml) added. The solution was stirred at room temperature for 1

hour then diluted with water and extracted with ethyl acetate (x4). The combined

organic extracts were washed with water (x4) then brine, dried (MgS0Q4) and filtered.
10 The volatiles were removed in vacuo to give an oil, this oil was taken into diethyl ether

and extracted with aqueous sodium bicarbonate solution (x3). The combined aqueous

layers were acidified with concentrated hydrochloric acid then extracted with diethyl

ether (x4). The combined organic extracts were washed with brine, dried (MgSOy4) and

filtered. The volatiles were removed in vacuo to give the subtitle compound (19.95 g)
1s which was used without further purification.

Mass speétrum: 212 (M),
'n nmr (360 MHz, CDCl) §: 2.62 (2H, t), 2.85 (2H, t) 3.66 (2H, t), 3.73 (2H, t),
6.94-6.99 (2H, m), 7.14-7.18 (2H, m), 7.37 (1H, brs).

20
c) 2:[2-(4-Fluorophenvl)ethoxylethylisocyanate
The product of step b) (15.49 g), triethylamine (11.2 mi) and diphenylphosphoryl azide
(15.7 ml) were heated in toluene (150 ml) at 80° for 5 hours under nitrogen. The
23 mixture was allowed to cool, then left at room temperature overnight. The mixture was

diluted with water and extracted with ethyl acetate (x3). The combined organic extracts
were washed with aqueous sodium bicarbonate, dilute hydrochloric acid, brine then

dried (MgSO4) and filtered. The volatiles were removed in vacuo and the residue
further purified by flash chromatography (50% diethyl ether:iso-hexane as eluant) to
30 give the subtitle compound (5.54 g).



n), 6.93-6.98 (2H, m, 7.15-7.18 (2H m. b)

3-[2-¢4- Fl uor ophenyl ) et.hoxy] propanoi ¢_acid The product of step a) (37.91 g)

ane and trifluoroacetic acid (50 m)

added. The solution was stirred at roomtenperature for 1 hour then diluted
with water and extracted with ethyl acetate (x4). The conbi ned organic
extracts were Wasgge th water (x4) then brine, dried (MySGeErFichdsnaind
filtered. 10 The vol atiles were renoved in vacuo to give an oil, this
obl was taken into diethyl ether and extragfed with aqueous sodi um
bi carbonate solution (x3). The conbi ned aqueous | ayers were acidified with
concentrated hydrochloric acid then extracted with diethyl ether (x4). The
conbi ned organic extracts were washed with brine, dried (MgJSO™) and .
filtered. The volatiles were renoved in vacuo to give the subtitle conmpound
(19.95 g) 15 Mash spelatrums2049M); wi t hout further purification. Mss

235 (21 1) 3. obHEROH MR coCila' gy drth B @R, oot ot LAk o1

m, 7.37 (1H, Dbr $)9s5.-26h @H%ﬂ[iﬂﬁgﬁl mr,gphenyl ) et hoxy] et hyl i socyanat e The

product of step b) (15.49 g), trlethyl amne (11.2 nl) and

di phenyl phasphoryl a2|de (15.7 m) were heated in toluene (150 nl) at
80[err] for 5{10 s As . h 7 m xture was allowed to
cool, then Ief® ' - : FETHHE LEre—m xture was diluted with

water and extracted with et hyI acet ate (x3) The combi ned organic extracts

were washed with aqueous sodi um bi carbonate, dilute hydrochloric acid,
brine then dri ed Thp8Guctrofistep ah(P.0 &) wadistolvathin mettizacl (308 mi)and ta thisstiereti | n

vacuo and the residue furthe urified.hy flash_chronatograph 50% di et hyl
et her : i so- hexane S3UHQH YasAdde c[gﬁ%nme&ona%/(ﬁeéstﬁgrgﬁm{xw O é@éﬁﬁ”{"s. 54 g).

10 temperature for 3 hours. The volatiles were removed in vacuo and the residue was

extracted with ethyl acetate. The ethyl acetate was washed with brine, dried (MgSO4)
and filtered. The volatiles were removed in vacuo and a portion of the residue was
further purified by flash chromatography (60% diethy! ether: iso-hexane as eluant) to
give the subtitle compound (0.375 g).

15
Mass spectrum; FAB 242 (M+H),
'H amr (360 MHz, CDCI3) 5: 2.84 (2H, t), 3.34 (2H, t), 3.49 (2H, t), 3.63 (2H, 1),
3.67 (3H, s), 6.95-7.00 (2H, m), 7.14-7.18 (2H, m),
Analysis Found : C,59.1; H,6.83; N,5.83%

20 Required for C12H6FNO3: C,59.74; H,6.68; N,5.81%.

€) 2-[2-(4-Fluorophenyleth ine

The product of step d) (8.0 g) was dissolved in ethylene glycol and to this was added

25 potassium hydroxide (48 g) and hydrazine hydrate (8.3 ml). The stirred mixture was
heated to 140° for 4 hours then allowed to cool to room temperature overnight. The
mixture was then diluted with water and extracted with diethyl ether (x3). The
combined organic extracts were washed with brine, dried (MgOS4) and filtered. The
volatiles were removed in vacuo to give the subtitie compound (5.36 g).

30



WD 97/ 10227 PCT/ GB96/ 02247
27 Mass spectrum ,209 (M; [err]H nnr. (360 MHz, CDCl[err]) [err]: 2.89 (2H,
t), 3.38 (2H, t), 3.56 (2H, t), 3.68 (2H, t), 6.95-7.01 (2H m, 7.17-7.21
(2H, m. 5 d) Methyl N-[2-(2-(4-fluorophenyl)ethoxy)ethyl]carbamate The
product of step c) (9.0 g) was dissolved in nethanol (300 nl) and to this
stirred sol ut wmovm7added sodi um net hoxi de (4.65 g). The mBAIVQRIGHRT
stirred at room 10 tenperature for 3 hours. The volatiles were renoved
in vacuo and the residue was extracted w tgg ethyl acetate. The ethyl
acetate was washed with brine, dried (MgSO err]) and filtered. The

vol atil es were renoved in vacuo and a portion of the residue was further
purified by fl asiMdbigesmmiRorsanivge 60% di ethyl ether: iso-hexane as €l uant)
to give the subtitle conpound (0. g% 15 Mass spectrum FAB 242 (MtH);
[err]H nnr (360 I\qunr@iﬂm !3@!5@ -2.8844K0ml), 3147 (2H, 3.83.606H, t), 65.95-6609

(2H, t), 3.63 (2H.,t 7. ), 6.95-7.00 (2H, m), 7.14-7.18 (2H, m;
Anal ysi s Found: E&%é}"’ 1?16% @&"’S\l 5.83% 20 Requi red for
CerrJHerr]FNgJ err]: C/59.74; H 6.68; N 5.81% e)

2-[2-(4-F uorophenyl)et hoxy] et hanam ne The product of step d) (8 0 g) was
di ssol ved isn & hiMeshyb3 (4-flac xcviethylaminpsulphenvilpropaneateassi um

hydr oxi de (48 g) and hydra2| ne hydrate (8. 3 rﬂ) The stirred m xture was
heated to 140 for 4 hours then allowed to cool to roomtenperature

overni ght. The mipkk iR sigje&%ﬁ%tm@éﬂ% tcgmﬁstxﬁfn i 3d)

di ethyl ether (x3). The co |ne organi c extracts were wash r|ne
dried (MyOg| er r] psing2-[2«(4-fluorophenylashoxyTethanamine (5.36 g), tnethylamme (4.6 ml) and

methy! 3-(chlorosulphonyl)propanoate (5.6 g) in diethyl ether (150 mi).

10
mp 49°;
Mass spectrum: 334 (M+H),
'H omr (360 MHz, CDCl3) 3: 2.78-2.87 (4H, m), 3.24-3.28 (2H, m), 3.34 (2H, t),

3.51-3.56 (2H, m), 3.65 (2H, t), 3.73 (3H, s), 6.97-7.01 (2H, m), 7.15-7.19 (2H, m),
15 Analysis Found: C,50.52; H,6.24; N,4.16; S$,9.40%
Required for Cy4HoFNOsS: C,50.44; H,6.05; N,4.20; $,9.62%.

20
The title compound (0.092 g) was prepared according to the method of Example 3e)
using methyl 3-[2-[2-(4-fluorophenyl)ethoxy]ethylaminosulphonyl]jpropanoate (1.0 g),
diisobutylaluminiumhydride (1.5 M in toluene, 4 mi), 7-(2-aminoethyl)-4-hydroxy-1,3-
benzothiazol-2-(3H)-one hydrochloride (0.875 g) and sodium cyanoborohydride

28 (0.354 g).

mp 195-7°;
Mass spectrum: FAB 498 (M+H);



vol atiles were renoved in vacuo to give the subtitle conmpound (5.36 g). 30
WO 97410227 ‘ PCT/ GB96/ 02247 28
MaSS—SpECTTuUnT 1384 (IVH-H) [err]H nnr (360 MHz, CDCl[err]) [err]: 2.82-2.88
(4H, m), 3.47 (2H, t), 3.64 (2H t), 6.95-6.99 (2H, ), 7.16-7.20 (2H M.

5. f) Methyl

3- [2 [2- (4- 1 uRpQpkeRy! ) et hoxy] et hyl am nosul phonyl ] pr opanoat gefiéaesredsyi t | e
conmpound (8.32 g) was prepared according to the met hod of Exanple 3d) using
2-[2-(4-fluorophenyl)ethoxy] t hanam ne (5. 323 triethylamne (4.6 m) and
met hyl 3-(chl orosul phonyl ) propanoate (5.6 ) in di ethyl ether (150 m). 10
np 49[err]; Mass spectrum 334 (MtH); [err]H nmr (360 WHz, CDO [err])

err]: 2.78-2.871 , = y 3 t 2 +( 2H,

W 366 (2v ) Fait RSOOSR & 398 (Feq) 2 H-2lef gt o 33 g Teft %1

é{nal y]S:4 [s Fomq @Asm&) 3+$9Q2ﬂ4a) d\helgmnh%s?s(m"/gﬁew(md) ;7%-7 31 (3H, m),
err err err]

N-[ 2-[ 2- (4-Fl uor§ﬁﬂé¥&l$é9ﬁéiﬂ£&)h§lﬂ7@f{,2@4 hydr oxy- 2- oxo- 3H-

1, 3- benzot hi azol , u m de hydrochl oride 20 The

titl'e conpound ( b%’%%%%mgﬁgﬁ-ﬁi@% 59236?0 t he )r/ret hod of Exanple

3e) using met hyl Required for C 20FN30 s JHC1.0.5 Hy0: C,49.48; H,5.47, N,7.87; §,12.01%.

3-[2-[2-(4-fluorophenyl )ezﬁoxyl et am nosuﬁ phonyl ] pr opanoat e (1. 0 9),

di i sobut yl al um ni umhydride (1.5 Mln toluene, 4 m),

7- (2- am noet hyl ) - 4- hydr oxy- 1, 3-

10

15 :
2-(4-Chlorophenyl)ethanol (10 g) was stirred in 50 % aqueous sodium hydroxide (70
ml), tetrabutylammoniumbromide (1.4 g) was added and the mixture stirred for 1 hour.
t-Butylbromoacetate (28.6 ml) in toluene (140 ml) was added and stirring continued for
18 hours. Water (50 mi) was added and after 2 hours the mixture was cooled in ice and

20 acidified to pH 1 with concentrated hydrochloric acid. The organic layer was separated
and the aqueous extracted with ethyl acetate. The combined organic extracts were
washed with brine and dried (MgS0O4). The solvent was removed in vacuo to give a
pale vellow oil This was dissotved in dichoromethane (100 ml) and trifluoroacetic acid
(100 mi) added, the mixture was heated at reflux for 1 hour. The volatiles were

25 removed in vacuo and the residue taken up in sodium hydroxide and washed with ethyl
acetate. The aqueous layer was then acidified with concentrated hydrochloric acid and
extracted with ethyl acetate, this ethyl acetate was washed with water, dried (MgSOy4)
and the volatiles removed in vacuo to provide the subtitle compound as a buff solid

(16.4 g) which was used without further purification.



benzot hi azol - 2- (3H) - one hydrochl oride (0.875 g) and sodi um cyanobor ohydri de
25 » (0.354 g). .np 195-7[err]; Mass spectrum FAB 498 (M+H); WO

97/ 10227 : PCT/ GB96/ 02247 29
[err]H nnmr (360 MHz, d[err]DVMSO [err]: 1.99 (2H, q), 2.78-2.87 (4H, m
3.04-3.16 (8H,m, 3.45 (2H, t), 3.59 (2H, t), 6.86 (1H d), 6.85 (1H, d),
7.01 (2H, t),wpe2@022731 (3H, m), 8.90 (2H, s), 10. 15 (1H, BET/GBI&/2AT(1H,
brs); Analysis Found: C,49.01; H5.74; N 7.96; S, 11.50%5 Requi r ed
for CJerr]Herr]FN[err](err]S[err].HC .03% H20: C 49.48; H 5.47; N, 7.87,
S,12.01% Exanmple 5 10

N-[ 2-[ 2- (4- Chl or ophenyl ) et hoxy] et hyl ] - 3-[ 2- (4- hydr oxy- 2- oxo- 3H- 1, 3- benzot hi

azol - 7- yl) et hyl MagsRpdcBruoEI2eH8|(MYonam de hydrochl oride. a)
2-[ 2- (4- Chl orophenyl ) et hoxy] acetic acid 15 2-(4-Chl orophenyl)ethanol (10 Q)

was stirred in 50 % aqueous sodi um hydroxide (70 m),

tetrabutyl am%nii.‘l DI 'dre 1S eBbodas added and the m xture stirred for 1
hour. t-ButylDr . uene (140 m) was added and
stirring continued for 18 hours. Water (50 ml) was added and after 2 hours
the m xture was cooled in ice and 20 acidified to pH1 with

concent rat®ed hydrhepredyet o partia) (A4 g) wpa dissolvedyie tolugas (300ysal) andavkalyhehlaride
nasned w th bri d0 SR REH R oy HeniiEhtals R e A opa ShEA5Re B o
to give a stirred for | hour and then dimethylformamide (0.3 ml) was added. After a further 2
hours the volatiles were removed Ifi vacuo to provide a brown oil which was added
dropwise to a stirred solution of concentrated ammonium hydroxide (60 ml). The solid
10 which precipitated out was collected by filtration and washed with water and isohexane
to yield the subtitle compound (6.6 g).

Mp. 106-9° C,
Mass spectrum FAB 214/6 (m+H);

15 'H nmr (360 MHz, CDCl3); 2.89 (2H, 1), 3.73 (2H. 1), 3.93 (2H.s), 5.87 (1H, brs),
6.22 (1H, brs), 7.16 (2H, d), 7.28 (2H,d).

¢) 2-[2-(4-Chioroph

20 The product from step b (6 g) was added portion wise to a stirred solution of
boranetetrahydrofuran (1.0 M in THF, 85 ml). The reaction was then heated at reflux
under an inert atmosphere for 3 hours. The reaction was cooled and methanol (10 mis)

- was cautiously added. The solvents were removed in vacuo and the residue redissolved
in methanol (100 ml) to which was added concentrated hydrochloric acid (sg. 1.18, 4

23 mi). This solution was heated at reflux for 30 minutes and then the solvent removed in
vacuo. The residue was taken up into water and washed with ether. Sodium
bicarbonate was added and the aqueous extracted with ethyl acetate. The ethyl acetate
was washed with water, brine and dried (MgS0Oy4). The volatiles were removed in
vacuo to provide the subtitle compound as a oil (5.5 g) which was used without further

30 purification.



pal e yellow oil This was dissolved in dichoronethane (100 nl) and
trifluworoacetic acid (100 nm) added, the m xture was heated at reflux for 1
hoor—Fhe—votatites—were—25 FENDvVed 1 i vacuo and the residue taken up

i n sodi um hydroxi de and washed with ethyl acetate. The aqueous |ayer was
then acidified with concentrated hydrochloric acid and extracted wth ethyl
acetate, this etate was washed with water, dried (Mp&e: he
vol atiles reno @égy'hﬁiacuo to provide the subtitle conpound as aB u 4tysol i d
(16.4 g) which was used w thout further purlflcatlon 30 WO 97/ 10227
PCT/ GB96/ 02247 30 Mass spectrum El 214/6 (®).

2-[ 2- (4- Chorophenyl )) et hoxy] acetam de 5 The product frompart a) (16.4
g) was dissolved in toluene (300 m) and oxalyl chloride (13 m) was. added
dropwi se at room tenperature and under nitrogen. The m xture was stirred
for 1 hour and t ?aﬂm (0.3 mM) was added. After a further 2
hour-s the vol ati r@%mgé%u?%én%ve .‘q@écuo to provide a brown oil which was
added dropwise to a stirred solution of concentrated ammoni um hydroxi de (60
m ). The solid,10 filtration
and ‘washed wi t# et FL e STROIQRRENYEIOXKICHY AHUNASUE RVBEgRESUNd (6.6 Q).
Mp. 106-9 C, Mass spectrum FAB 214/6 (m+H) 15 [err]H nnr (360 MHz,
cbl[err]), 2.89 (2H, t), 3.73 (2H, t), 3.93 (2H,s), 5.87 (1H, brs), 6.22
(1H brs), 7.16 (Tt proguct fForrlPart2i(l.d)g) waj stirred under nitrogen in dichioromethane (30 mi),

2- (4- Chl h th h
2-[2-(4-Cnl orophe ngthg'l)ammec()i( gl ) v?ar;aaTded followed by methyl 3-(chlorosulphonyl)propanoate
(2.04 g). The mixture was stirred at room temperature for 3 hours. The volatiles were

removed in vacuo and the residue purified by flash chromatography over silica (60%
10 ether/petrol) to provide the subtitle compound as an oil (1.1 g).

Mass spectrum FAB 350/2 (m+H);
lH nmr (360 MHz, CDCl3) ; 2.80 (2H, t), 2.82 (2H, t), 3.26 (2H, q), 3.33 (2H, 1), 3.54

(2H, 1), 3.67 (2H, 1), 3.72 (3H, 5), 4.63 (1H, 1), 7.14 (2H, d), 7.27 (2H, d).

IS

)ethylamin ulphonami ide.

The product from part d (1.1 g) was dissolved in toluene (50 ml) under nitrogen and

20 cooled to -78°C. Diisobutylaluminiumhydride (1.5 M in toluene, 2.6 mi) was added
dropwise and the mixture kept at -78°C for 10 minutes. The reaction was quenched
with lo%-hydrochloric acid in methanol and the mixture allowed to warm to room
temperature. The mixture was poured into 10% hydrochloric acid and extracted with
ether. The combined organic extracts were washed with water then dried over

25 magnesium sulphate' and then about 70% of the solvent was removed in vacuo.
Methano! (20 ml) was added to the mixture and again the about 70% of the solvent was
rémoved in vacuo, this was repeated twice more. The solution was then diluted with
methanot (20 ml) and 7-(2-aminoethyl)-4-hydroxy-1,3-benzothiazol-2(3H)-one
hydrochioride (0.92 g) added. The pH was adjusted to pH 4 with glacial acetic acid.

30 Sodiumcyanoborohydride (0.247 g) was added and the mixture stirred under nitrogen



20 The product fromstep b (6 g) was added portion wise to a stirred
sol utlon of boranetetrahydrofuran (1.0 Min THF, 85 nl). The reaction was
then 'heated at reflux under an inert atnosphere for 3 hours. The reaction
was cool ed and net hanol (10 mls) was cautiously added. The sol vents were
renmoved in vacuo and the residue redissolved in nethanol (100 m) to which
was added congg@ég@sed hydrochloric acid (sg. 1.18, 4 25  PCT/@B96/022i| s
solution was heated at reflux for 30 m nutes and then the sol vent renoved
in vacuo. The residue was taken up into wgger and washed with ether. Sodium
bi carbonate was added and the aqueous extracted with ethyl acetate. The
ethyl acetate was washed with water, brine and dried (MySOerr]). The
volatiles were r g | additidn df cBncenitited ffhedrss a Oi |
(5.5 g) which vvafgp%}s‘e v'\[nmf furtrﬁidre&ﬁ?b;ﬁe purldftls cation. A“ﬁlV\D 97/ 10227
PCT/ GB96/ 02247 Jimnidutian mmdmlﬁonzu&/\mlam M)eye rénowdsk in yiacuo and the residue

rom part o (1 Pphetitah Fproarmtay G- 0y PP ORGHe I et )
triethylamne ( ]w%%uﬂﬂe} g%\?%d%@qgﬁrge(thQM@Nﬂm to 100% methanol in 0.1%

3- (chl or osul phon prop The m xture was stirred at room
tenperature for aﬁuémmmrﬁluofdweﬂuﬁcataslehanmry@ld; afienconversiontedhehysrechlonide

resi due purified h chro r A |I|ca (60% 10
et her/ petrol) to"&tﬁﬂ‘ %é gr‘?&ﬂﬁﬁ‘a as an oil (1.1 g). Mass
spectrum FAB 350/ 2 (mt+H); [err]H nnr (360 MHz, CDCl[err]) ; 2.80 (2H t),

2.82 (2H, t), 3.26 (2H, q), 3.33 (2H, t), 3.54 (2H, t), 3.67 (2H t), 3.72
(3H, s), 4.63 (1Mp.190:3°C; 14 (2H, d), 7727 (2H, d). 15

Mass spectrum: FAB 514/6 (M+H),

10 TH nmr (360 MHz., dgDMSO) 1.99 (2H, m), 2.82 (4H, m), 3.12 (8H, m), 3.45 (2H, 1),
3.60 (2H, 1), 6.76 (1H, d), 6.87 (1H, d), 7.30 (SH, m), 8.87 (2H, brs), 10.14 (1H, s),
11.77 (1H, brs);

Analysis Found: C, 46.68; H, 5.55; N, 7.47; S, 10.86%. Required for
15 CH2gN305S83.HCL. Hy0; C,46.47, H, 5.50; N, 7.39; §, 11.28%.

20

2-[2-(4-Methyiphenyl

25 2-(4-Methylphenyl)ethanol (8.16 g) was stirred in 50% aqueous sodium hydroxide (25
mi). t-Butylbromoacetate (9.05 ml) in toluene (30 ml) was added together with
tetrabutylammoniumbromide (2.2 g) and the mixture stirred for 18 hours. Iced water
(100 mi) was added followed by ether, the organic layer was separated and then the
aqueous layer acidified with hydrochloric acid. The acidified aqueous was extracted

30 with ether and this extract was washed with brine, dried (MgSO4). The solvent was



e)

N-[ 2-[2- (4- Chl or ophenyl ) et hoxy] et hyl ] - 3-[ 2- (4- hydr oxy- 2- oxo- 3H 1, 3- benzot hi
azgr=7—yryernyram o] propanesur pnonam de hydr ochl ori1 de. The product from
part d (1.1 g) was dissolved in toluene (50 m) under nitrogen and 20
cooled to -78[err]C. Diisobutylalum niumhydride (1.5 Min toI uene, 2.6 nl)
was added drop the m xture kept at -78[err]C for g’lﬁﬁ“ e
reacti on was quencﬁa% wi th 10% hydrochloric acid in mnet hanol an nd
m.xture allowed to warmto roomtenperature. The m xture was poured into
10% hydrochloric acid and extracted with eBBer. The conbi ned organic
extracts were washed with water then dried over 25 magnesi um sul phat e
and then about 70% of the solvent was renoved in vacuo. Methanol (20 .m)
was added to the Femevedia vagug to gixe thetshbtitlenompomsbas@rwhite solidd(1:1g) whigksvasenoved
in vacuo, this more. The solution was then diluted with
met hanol (20 mﬁ%%%%ﬂ%ﬁ% *4- hydr oxy-1, 3- benzot hi azol - 2(3H) - one
hydrochl ori de (0.92 g) added. The pH was adj usted to pH 4 with gl aci al
acetic acid. 30 } Sadi uncyanobor ohydr.i de ) was added and the
mxture stirred ufdemn{3¢q DC13W§§7((3E)2)2 91 (21‘1 . 3.77 (2H, t), 4.10 (2H, §),

PCT/ GB96/ 02247 327flg{)46_§n§ours. The m xture was nmade basic by the addition
of concentrated aqu moni um hydr oxi de solution. The volatiles were
removed in vacuo and the residue purified by flash chronmatography (2.5-10%
met hanol / di chl or onet hane). The mat erl aI was further purified by reverse
phase HPLC usﬂ’?g ST MEUIR! i yYdaceiamde 106 5 aqueous
trifluoroacetic acid as el uant to yield, after conversion to the

hydrochl ori de salt, the title conmpound (0.089 g) as a white solid. M.

190-3[err] C Mas mﬁﬁﬂdﬂ&inpﬁﬁﬂ (D.7%/g5 wal/pidbared according to the procedure in example 1
10 part b using 2-[2-(4-methylphenyl)ethoxy]acetic acid (1.1 g). oxalyl chioride (1.44 g),
. concentrated ammonium hydroxide (20 ml), and toluene (40 mI).

mp 106-7°C;
Mass spectrum FAB 194 (M+H, 100).
15

¢) 2-[2-(4-Methyiphenyl ine h cl

The subtitle compound (6.25 g) was prepared according to the procedure in example 5
part ¢ using 2-[2-(4-methylphenyl)ethoxy]jacetamide (5.79 g), borane-tetrahydrofuran
20 solution (1.0 M in THF, 75 ml), and tetrahydrofuran (40 ml).

Mass spet;tmm FAB 180 (M+H, 100);
1H nmr (360 MHz, CDCl3); 2.30 (3H, s), 2.87 (2H, t), 3.17 (2H, d), 3.65-3.73 (4H,
m), 7.11 (4H, m), 8.30 (2H, brs).

25

d) Methyl 3-[2-[2-(4-methyiphenyi)etho aminosuiphonyl anoate

The subtitle compound (2.49 g) was prepared according to the procedure in example 5
part d using 2-{2-(4-methylphenyl)ethoxy]ethanamine hydrochloride (3.5 g)



10 [err]H nnr (360 MHz., d[err]DMSO 1.99 (2H m, 2.82 (4H m, 3.12
(8H, .M, 3.45 (2H; t),.3.60 (2H, t), 6.76 (1H, d), 6.87 (1H, d), 7.30 (5H,
m, 8.87 (2H, brs), 10.14 (1H, s), 11.77 (1H, brs); Analysis Found: C,
46.68; H, 5.55; N, 7.47; S, 10.86% Required for 15
Cerr]Herr]Nerr]derr]Serr].Hd. Herr]GQ C 46.47; H, 5.50; N, 7.39; S,
11. 28% Exanpie ofnadr PCT/GB96/02247
3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7yl ) et hyl ami no] - N-[ 2-[ 2- ( 4-

net hyl phenyyl') et hoxyl ] et hyl ] pr opanesuf phogani e hydrochl oride. a)

2-[ 2- (4- Met hyl phenyl ).et hoxyacetic acid 25 2- (4- Met hyl phenyl ) et hanol
(8.16 g) was stirred in 50% aqueous sodi um hydroxide (25 m).

t - But yl br onbace | ﬁ’s"ﬁ op@o ther 'with
tetrabutyl am‘mnftﬁé é?‘n"g'g’?@’zﬂ‘&ﬁ’m @ﬁl@ Qor{ﬁ)i;re st |af%rtggd %?ﬂfB hour s.

| ced water (100 dighjorowmethane(8mfol | owed by ether, the organic |ayer was
separated and then the aqueous |ayer acidified vm'th hydrochl oric acid. The
aci di fi ed agueous was extracted 30 with ether and this extract was

washed with bri %zss dcﬁ‘gxa H -119tfog0l vent was WO 97/ 10227
PCT/ GB96/ 02247 rgé‘rove In vacuo to g?ve the subtitle conpound as a white
solid (1.1 g) which was used without further purification. H nnr (360 Mz,
cd [err]); 2.32 (3 : . 4 H S), 7.11
(4H, m. b) 2‘?)[ - S R AR = et eSS ts-t+e- conpound
(0.77 g) was prepahfishe oIRTaYO e ] ik RvdrBciior@ep! e | 10 part b
usi ng 2-[2-(4-nmetnyrpnenyl ety ' ' oxal yl chl oride
(1.44 g), T

The title compound (0.2 g) was prepared according to the procedure in example 5 part

10 e using methyl 3-[2-[2-(4-methylphenyl)ethoxy]ethylaminosulphonyl]propanoate (2.49
g), diisobutylaluminiumhydride (1.5 M in toluene, 7.5 ml), 7-(2-aminoethyl)-4-hydroxy-
1,3-benzothiazol-2(3H)-one hydrochloride (2.2 g) and sodium cyanoborohydride (0.48

8)-

18 m.p. 213-5°C;
Mass spectrum FAB 494 (M+H);

'H nmr (360 MHz., dgDMSO) 1.99 (2H, m), 2.25 (3H, s), 2.74-2.84 (4H, m), 3.06-
3.15 (8H, m), 3.45 (2K, t), 3.57 (2H, t), 6.75 (1H, d), 6.87 (11, d), 7.10 (4H, m), 7.30
2 (1H, ), 8.61 (2H, s), 10.11 (1H, s), 11.77 (1H, brs).

Example 7

25 r ro ulphonamide hvdro ide.
a) 2-(2-Phenvi-1-pro

The subtitle compound (14.95 g) was prepared according to the procedure in example

30 6 part a using 2-phenyl-1-propanol (13.6 g), t-butylbromoacetate (19.5 g),



concentrated anmoni um hydroxide (20 m), and toluene (40 m). np 106-7C,
Mass spectrum FAB 194 (MtH, 100). 15 c¢)

2- fZCtz—werhytphenvi et hioxy] et hanam ne nydrochl ori de The subtitle conpound
(6.25 g) was prepared according to the procedure in exanple 5 part c¢ using
2-[ 2- (4- et hyl phenyl ) et hoxy] acet am de (5.79 g), borane-tetrahydrofuran 20
solution (1.0 i , 75 mM), and tetrahydrofuran (40 m) trum
FAB 180 (M+H, %&?"‘%‘grrm nnr (360 Mk, CDCl[err]); 2.30 (3@‘%?"’%%&

(2H, t), 3.17 (2H, d), 3.65-3.73 (4H, rr) 7.11 (4H, m, 8.30 (2H brs). 25
d) Met hyl 3-[2-[2-(4-nethyl phenyl) et hoxy] ethyl ami nosul phonyl ) propanoat e The
subtitle compound (2.49 g) was prepared according to the procedure in
exanple 5 part d using 2-[2-(4-meth _Ehenyl ) et hom}s] et hanam ne hydroch| ori de
(3.5 g) VWO 97 /tgtg@gtylaxmnomumbronndeé g), toluene (70 mi), 50% aqueous sodiumn hydroxide
PCT/ GB96/ 02247 3 et hyl am ne 4.74 m) nethyl

3-(chl or osul phon3?§ propanoate (3.08 g), and dichl oronethane (80 nm). Mass
spectrum FAB 330 ( M+H, 119 (100) e)

met iyl pheny ) 6 nORRBLAR M5t RGN H10Rn A ROt O & D, 4L, S
conpound (0 2 g) %?{&Eﬂrﬁd according to the procedure in exanple 5 part

10 e u5|ng net
3-[2-[2-(4- nethylphenyl)ethoxy]ethylan1nosulphonyl]propanoate (2.49

b) 2-(2-Phenyl-1-propoxylacetamide

The subtitle compound (4.39 g) was prepared according to the procedure in example S
10 part b using 2-(2-phenyl-1-propoxy)acetic acid (5.0 g), oxalyl chloride 4.5 ml),
concentrated ammonium hydroxide (20 ml), and toluene (30 mi).

Mass spectrum GC 134 (M-59),

1s 'H nmr (360 MHz, CDCL); 1.31 (3H, d), 3.05 (1H, m), 3.61 (25, m), 3.90 (2H, ),
7.22 (3H, m), 7.33 (2H, m).

c) 2-(2- -1 i 1
20 The subtitle compound (3.58 g) was prepared according to the procedure in example 5
part ¢ using 2-(2-phenyi-1-propoxy)acetamide (3.86 g), borane-tetrahydrofuran
solution (1.0 M in THF, 50 ml), and tetrahydrofuran (40 mi).
Mass spectrum GC 180 (M+H).

d) Methyl 3-f2-(2- 1-1-pr hyvlaminosulphonyl]pr t

The subtitle compound (2.0 g) was prepared according to the procedure in example 5
part d using 2-(2-phenyl-1-propoxy)ethanamine hydrochioride (3.58 g), triethylamine



g), diisobutylalum niunmhydride (1.5 Min toluene, 7.5 m),

7-(2-.am noet hyl) - 4- hydroxy- 1, 3-benzot hi azol - 2(3H) - one hydrochl oride (2.2
g) and sodi um cyanoborohydride (0.48 g). 15 mp. 213-5[err]C Mass
spectrum FAB 494 (M+H); [err]H nnr (360 MHz., d[err]DMSO - 1.99 (2H, m,
2.25 (3H, s), 2.74-2.84 (4H, m, 3.06- 3.15 (8H m, 3.45 (2H, t), 3.57
(2H, t), 6.75é oz 6.87 (1H d), 7.10 (4H m, 7.30 20 PCT/GBYARMTL) ,
8.61 (2H, s), 10.11 (1H, s), 11.77 (1H, brs). Exanple 7

3-[2- (4- Hydr oxy- 2- oxo- 3

H 1, 3- benzot hi azol - 7-yl ) et hyl am no] - N- | 2:{62 phenyl -1- 2S

pr opoxy) et hyl ] pr opanesul phonam de hydrochl ori de. a)

2- (2- Phenyl - 1-pr XY aceti i d The [ 1] AS
prepared accor di(ﬁ'gg f'iﬁ T@é?‘&@@ﬁ’g?‘g’bﬂnxﬁé%#&% (38%2%&] 8‘%#?‘5‘%%' ng
2-phenyl - 1- propgapl (13.6 g), t-butylbronpacetate (19.5 g), WO 97/ 10227
PCT/ GB96/ 02247 35 tetrabutyl ammoni unbrom de (3.2 g), toluene (70 m), 50%
aqueous sodi um hydroxide (25 m). [err]H nmr (360 MHz, CDCl[err]); 1.32
(3H, d), 3.08 (1H 3. .4.07 (2H, S), 5 7.23-7.34 (5H,
m. b) 2-(2- Phe%@%‘ﬂ%%@ﬁb@e The subtitle conpound (4.39 g) was
prepared according to the procedure in exanple 5 10 part b using

2- (2- phenyl - 1- L id (5.0 | orj.de 4 ,
Concentrat ed amBARAER) Mt CHE LA M s Ghhind 0g Gty 3 o3 2

10
The title compound (0.164 g) was prepared according to the procedure in example 5
part e using methyl 3-[2-(2-phenyl-1-propoxy)ethylaminosulphonyl]propanoate (1.01
g), diisobutylaluminiumhydride (1.5 M in toluene, 3 mi), 7-(2-aminoethyl)-4-hydroxy-
1,3-benzothiazol-2(3H)-one hydrochloride (0.89 g) and sodium cyanoborohydride

15 (0.192).
m.p. 183-4°C;
Mass spectrum FAB 494 (M+H);
20 Analysis Found: C, 52.42; H, 6.31; N, 8.28; S, 11.74%. Required for

Cy3H31N30582.HCL; C, 52.11; H, 6.08; N, 7.93; S, 12.10%.

25

ethylphenyletho hvi]propanesul ide hvdrochloride.

a) 2-[2-(2-Methylphenyleth cetic acid



Mass spectrum GC 134 (M 59); 15 [err]H nnr (360 MHz, CDCl[err]); 1.31
(3H, d), 3.05 (1H-m, 3.61 (2H m, 3.90 (2H q), 7.22 (3H m, 7.33 (2H,
m Ty 2= 2= PeENyT = L= propoxXyJ et nanam ne nydrochl orir de 20 The subtitle
conmpound (3.58 g) was prepared according to the procedure in exanple 5 part
c.using 2-(2-phenyl -1-propoxy)acetam de (3.86 g), borane-tetrahydrofuran
sol ution (1.0 50 mM), and tet'rahydrofuran (40 m). trum
GC 180 (MHH). ‘% ﬂ}JﬁEth pCHRSBIEE
3=[ 2- (2- phenyl - 1- pr opoxy) et hyl am nosul phonyl | propanoate The subtitle
conmpound (2.0 g) was prepared according t®3% he procedure in exanple 5 part
d using 2-(2-phenyl -1-propoxy) et hanam ne hydrochl oride (3.58 g),

triethyl am ne WO 97/ 10227

PCT/ GB96/ 02247 3@he subgitle pompovnd (891 ngwrepamsMcmrdmgltq momm@mmms a),

e TS P! R i ik S 50, Foimtionpane S8 0 (1
”), 3.45-3.56 (4|ﬂm‘aﬁl la&xﬁuﬁﬁ'ﬁbrﬁhe% {iné'né 0 nﬁ),%@‘ﬂaq%ém{s%b&urﬂhyd:@%de
3-[ 2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7- yl ) et hyl am no] - N-[ 2- ( 2- phenyl - 1

- proopoxy) et hyl )M%panmﬂmmanWQQMMcldmm«xmné) title compound

(0.164 g) was prepared according to the procedure in exanple 5 part e using

met hyl 3-[? (2- phenyl 1- propoxy) et hyl am nosul phonyl ] propanoate (1.01
Hnmr(3601\rﬂ-lz,CDC3) 2.34 (3H, s), 2.97 (2H, t), 3.75 (2H, t), 4.13 (2H, S), 7.12-

7.17 (4H, m) 8.14 (1H, brs).

b) 2-[2-(2-Methyl ide
10
‘The subtitle compound (5.02 g) was prepared.according to the procedure in example 5
part b using 2-{2-(2-methylphenyl)ethoxyJacetic acid (6.726 g), oxalyl chloride (6.22
ml), concentrated ammonium hydroxide (60 ml), and toluene (60 ml).

15 Mass spectrum FAB 194 (M+H),

'H nmr (360 MHz, CDCl); 2.22 (3H, S), 2.86 (2H, 1), 3.60 (2H, 1), 3.80 (2H, §),
7.06-7.19 (4H, m), 7.25 (2H, brs).

20 c) 2-{2-(2-M 1)e i hioride.

The subtitle compound (5.4 g) was prepared according to the procedure in example 5
part c using 2-{2-(2-methylphenyl)ethoxylacetamide (5.13 g), borane-tetrahydrofuran
solution (1.0 M in THF, 53.5 ml), and tetrahydrofuran (100 mi).

25
Mass spectrum FAB 180 (M++H).

d) Methyl 3-[2-[2-(2-methviphen thylaminosul



g), diisobutylalumniunmhydride (1.5 Min toluene, 3 nil),
7-(2-am noet hyl ) - 4- hydr,oxy- 1, 3-benzot hi azol - 2(3H) - one hydrochl ori de (0.89

g) and sodi um cyanoborohydri de 15 (0.19 g). mp. 183-4C, ©Mass spectrum
FAB 494 (M+H); 20 Anal ysis Found: C, 52.42; H, 6.31; N, 8.28; S
11. 74% Required for Crtt]Herr]Nerr](err]Serr].Hd; C 52.11; H 6.08;
N, 7.93; S, I1wol@fferxanple 8 25 PCT/GBY6/02247

3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl ) et hyl am nol - N-[ 2-[ 2- ( 2-

nmet hyl phenyl ) et hoxy] et hyl ] pr opanesul phonar§1 e hydrochl oride. a)

2-[ 2-(2- Met hyl phenyl ) et hoxy] acetic acid 8o 97/ 10227

PCT/ GB96/ 02247 37 The subtit I e conmpound (8.91 g) was prepared according to

tbuyi br ompacet GAPBIGermRRad (54 BENHhr ot ATF e B R B Barg Reprails e
80 nm 50% tﬂ&q?@tﬂan d (20 m
gand di Z:hl oronggﬁgﬁg&(l anth err&z{lf\n’r aﬁx{nbhivdt errGT(SGggCgél §3H :
s), 2.97 (2H )tneﬂiylmr(emn mi) mqthxl?s- cmqrossbhormmmpamam@@ﬁu) ami 8.14 (1H,
brs). b) 2-[2- (2 ébﬁaﬁﬁoxy] acet amam de 10 The subtitle conpound

(5.02 g) was pre o the procedure in exanple 5 part b using
2-[2-(2-ne§hy|phenyl)ethoxy]acetic acid (6.726 g), oxalyl chloride (6.22

Mass spectrum FAB 330 (M+H);

¥ rimr (360 Miz, CDCla; 232 GH, 5), 2.71 (28, 1), 2.91 (2H. 1), 3.24 (2H, 1), 3.34
(2H, 1), 3.53 (2H, m), 3.62 (2H, 1), 3.70 (31-1, 9, 464(1H, 1), 7.14 (4H, m).

10 e)

The product from part d (2.0 g) was dissoived in toluene (100 mi) under nitrogen and
cooled to -78°C. Diisobutylaluminiumhydride (1.5 M in toluene, 6.22 mil) was added

15 dropwise and the mixture kept at -78°C for 10 minutes. The reaction was quenched
with ethyl acetate followed by a 10% aqueous sodium potassium tartrate solution. The
mixture was warmed to room temperature and after stirring for one hour the mixture
was extracted with toluene. The combined organic extracts were washed with water
then dried over magnesium sulphate and then about 70% of the solvent was removed in

20 vacuo. Methanol (50 ml) was added to the mixture and again about 70% of the solvent
was removed in vacuo, this was repeated twice more. This solution was then diluted
with methanol (50 mil) and 7-(2-aminoethyl)-4-hydroxy-1,3-benzothiazol-2(3H)-one
hydrochioride (1.8 g) added. The pH was adjusted to pH 4 with glacial acetic acid.
Sodium cyanoborohydride (0.398 g) was added and the mixture was stirred under

23 nitrogen for 18 hours. The mixture was made basic by the addition of concentrated
aqueous ammonium hydroxide solution and the volatiles were then removed in vacuo.
The residue was purified by flash chromatography over silica (1%
methanol/dichloromethane). The material was further purified by reverse phase HPLC
using 35%-85% methanol in 0.1% aqueous trifluoroacetic acid as eluant to yield, after

30 conversion to the hydrochloride salt, the title compound (0.38 g} as a white solid.



m ), concentrated amoni um hydroxide (60 m ), and toluene (60 m). 15

Mass spectrum FAB 494 (rH); [err]H nnr (360 Mz, CDCl[err]); 2.22 (3H, S),
2.86 (2, 1), 3.60 (2H, t), 3.80 (2H_9S), 7.06-7.19 (4H m, 7.25 (2H,
brs). 20 <c¢) 2-[2-(2-Methyl phenyl)ethoxy)et hanam ne hydrochl ori de. The
subtitle conmpound (5.4 g) was prepared according to the procedure in
exanple 5 part ' 2-[2-(2- et hyl phenyl ) et hoxy] acet am de

bor ane-t et rahy&&o#&b%ﬂ solution (1.0 Min THF, 53.5 m), andpgfcﬁa&”
tetrahydrofuran (100 nm). 25 Mass spectrum FAB 180 (Merr] +H). d) Methyl
3-[2-[2-(2- et hyl phenyl ) et hoxy] et hyl ani nos@#®phonyl ] pr opanoat e WO

97/ 10227 PCT/ GB96/ 02247 38
The subtitle conpound (5.4 g) was prepared according to the procedure in
exanple 5 part c using 2-[2-(2-methyl phenyl) et hoxyl et hanam ne hydrochl ori de
(5.4 g) triethyl am'[‘ﬂqsi_go ’3 m) nmethyl 3-(chl orosul phonyl ) propanoate (4. 66
g), -and di chl oronet’hane (200 m ). 5 Mass spectrum FAB 330 (MtH); [err]H nnr
(360 MHz, CDO [ er Mags spectiagh KRB0 M+H);71 (2H, t), 2.91 (2H, t), 3.24 (2H,
t), 3.34 (2H, t), 3.53 (2H, m, 3.62 (2H, t), 3.70 (3H, s), 4.64 (1H, t),
7.14 (4H, m. 10 e)

3-[ 2- (4- Hydg oxy- 2Lg¥a - [ a3l i ;
met hyl phemy) ot nosLaE b M MEIAISO} B8 1L (i ) WIS 012 2 GEE, by 2 782,85
frompart d (2.0 @H, w)s3.07-336(6H;dn), B.45<3 480281, () 00555 51 (@H) 1) , 6i741(0HEd), 6.:88

(1H, d), 7.08-7.17 (4H, m), 7.32 (1H, t), 8.81 (1H, s), 10.17 (1H, s), 11.77 (1H, brs).

wEan¢_9.

15 a) t-Butyl 2-(2-phenyithio &

2-Phenylthicethanol (6.1 g), t-butylbromoacetate (7.9 mi),
tetrabutylammoniumbromide (1.3 g), toluene (80 ml), and 75% aqueous sodium
hydroxide (40 ml) were stirred together for 72 hours. The organic layer was separated

20 and the aqueous layer extracted with dichloromethane. The combined organics were
washed with brine, dried (MgS0Oy4) and the solvent was removed in vacuo to provide
the subtitfe compound (12.07 g).

Mass spectrum FAB 269 (M+H).

25

b) 2-(2-Phenyithi i

The product from part a (12.07 g) was dissolved in dichoromethane (50 ml) and
trifluoroacetic acid (50 ml) was added, the mixture was stirred for 2 hours. The

30 volatiles were removed in vacuo and the residue taken up in aqueous sodium



cooled to -78[err]C. Diisobutylal um niumhydride (1.5 Min toluene, 6.22 m)
was added 15 dropwi se and the m xture kept at -78[err]C for 10

m nutes. The reaction was quenched with ethyl acetate followed by a 10%
aqueous sodi um potassiumtartrate solution. The mixture was warnmed to room
tenperature and after stirring for one hour the mxture was extracted with
tol uene. The w@dneRd organic extracts were washed w th wat ecTiGBe6023e7 ed
over nmagnesi um sul phate and then about 70% of the solvent was renoved in 20
vacuo. Methanol (50 ml) was added to the i xture and agai n about 70% of the
sol vent was renoved in vacuo, this was reg%at ed twice nore. This solution
was then diluted with nethanol (50 m) and

T et g A P A 2, -
cyanobor ohydri de:ofn@i8d Bdrishforid 468 dnd Btricha Witkéthy] Gcetile TrieletliyP soethiéliis 25

nitrogen for 18 hours. The m xture was nmade basic by the addition_of
concent rat ed aquashed withbrine, dried (Mg§Qudiandshe volatdes remgved v vacup. hejresidugayas

t hen renoved in yacuo,. The resi{ dye was ,pukd f..ed by.fl as hr omat ogr aphy
over silica (1% C‘H&%’BE“WEK@&PQﬂ&ﬁﬁﬂﬁ)ﬂ%ﬂ%&r‘?ﬁ%m_ s further
purified by reveirefvisd@¥so in togen Dinéthylfofindhnide(00MP WiS
trifluoroacetic acid as eluant to yield, after 30 conversion to the

hydr ochl ori de sddded drapwis¢ andshemixtire was swrezidord5 minutes,olatidesavare temoved \\O
97/ 10227

mp. 184-7C, NadRd S srpde acidchiride yas gddeqd dropwise to 2 s“'[‘%“rﬁ”}“ﬁ%@?’%‘g‘% 7, >

dlerr] DMSO) 1. 74mimohfunt Rydroxide (56 nP)at CRIIC. tThe sotid vhidhPrecipithted dutRastoofldctéd? H,
m, 3.07-3.16 (6H, m, 3.45-3.48 (2H, n), 3.55-3.61 (2H, m), 6.74 (1H, d),

6.88 (1H, d), 7.hyditration apdiwashed with warer and-ethento yigldthe gubsitle eqmpound (3753 g+, s),
11.77 (1H brs).

Mass spectrum FAB 212 (M+H);

'H nmr (360 MHz, CDCl3); 3.13 (2H, t), 3.72 (2H, 1), 3.95 (2H, s), 5.58 (1H, brs),
6.56 (1H, brs), 7.20-7.39 (SH, m).

13

The subtitle compound as its hydrochloride salt (6.0 g) was prepared according to the
procedure in example S part ¢ using 2-(2-phenylthioethoxy)acetamide (5.5 g),
20 boranetetrahydrofuran solution (1.0 M in THF, 60 ml), and tetrahydrofuran (60 mi).

d) 13-[2-(2- thi inosulphonyl ate
The subtitle compound (2.85 g) was prepared according to the procedure in example 5
25 part d using 2-(2-phenylthioethoxy)ethanamine hydrochloride (6 g), triethylamine (4

ml) methyl 3-(chlorosulphonyl)propanoate (5.8 g), and dichloromethane (50 ml).

Mass spectrum FAB 348 (M+105).



10 Exanpl e 9

3-[ 2- (+4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl ) - et hyl am no] - N-[ 2- ( 2-

p WWFHWWTWWW@e Tydrochloride. 15 a) t-Butyl

2- (2- phenyl t hi oet hoxy) acet at e 2- Phenyl t hi oet hanol (6.1 9),

t-butyl bronpacetate (7.9 m ), tetrabutyl anmoni unbrom de (1.3 g), toluene
(80 M), and 7\5('{ Spus sodi um hydroxide (40 m) were stirrgdy taupbhagr for
72 hours. The organic | ayer was separated 20 and the aqueous layer
extracted with dichl oronet hane. The conbi ned organics were washed with
brine, dried (MySJerr]) and the solvent Wik renpved in vacuo to provide
the subtitle corrpound (12.07 g). Mass spectrum FAB 269 (IVH—|) 25 b)

2- (2- Phenyl t hi geth ) I . 07 g) was

di ssolved in c e Arhivdrony-2-gxo-3Hia1.3-benzotniazol, el dL50 m) was
added, the thur@ﬁW@%%ﬁﬂﬁlw m%g voI atiles were -
removed in vacuo Bdi um WD 97/ 10227
PCT/ GB96/ 02247 40 bi carbonate and washed with et her The aqueous | ayer was
then acidified wiith concentrated hydrochloric acid and extracted with ethyl

acetate. The et hyihesitiecempoupd (O MMW%W@“EW@HPW’@MPh%d t he

hnd oxal yl ot or Pat & pERE Hitshy 102 (£ bR e intihulpfbr fpriiaEme £
and under ni t r ogdiisobiylakinkigitfbydrideiHs M ik tSluede) 3 wil)s 7é(ﬂdﬂﬂmdﬂ1§ob-\m-lgdmayhd 3t he

m xture was stirred for 45 mnutes, Volatiles were renoved
benzothiazol-2(3H)-one hydrochlonde (1.2 g) and sodium cyanoborohydnde (03 g).

m.p. 193-4°C;
10 Mass spectrum FAB 512 (M+H),

'H nmr 360 MHz., dsDMS0) 2.06 (2H, m), 2.85 (2H, m), 3.08 (6H, m), 3.15 (4H, m),
3.46 (2H, 1), 3.59 (2H, 1), 6.76 (1H, d), 7.19 (1H, m), 7.31-7.36 (4H, m), 9.06 (2H, 5),
10.17 (1H, s), 11.78 (1H, br).

15
Pharmacological Example

The binding affinities of compounds of the above Examples for the DA receptor binding
20  sites in bovine pituitary membranes were determined from the displacement of [3 H]-N-n
-pmpyhorapogomhhe and of [3H]-spiperone in the absence or presence of
nonhydrolysable GTP analogue respectively, D.R.Sibley, A. DeLean and I. Creese,
Anterior Pituitary Dopamine Receptors, Demonstration of Interconvertible High and Low
Affinity States of the D-2 Dopamine Receptor, J. Biol. Chem., 1982, 257(11), 6351-6361.
25
The DAj-receptor activity was also demonstrated in a functional screen, the rabbit
isolated ear artery, as described by Brown and O'Connor, Br. J. Pharmacol., 1981, 73,
189P.

30 Pr-adrenoreceptor activity was demonstrated in the isolated trachea of the guinea pig, as



and the crude acid chloride was added dropwi se to a stirred sol ution of
concentrat ed anmoni um hydroxide (50 m) at -10[err]C. The solid which
precipitated out was collected by filtration and washed with water and
ether to yield the subtitle conpound (3.53 g). 10 Mass spectrum FAB 212
(MtH); [err]H nnmr (360 MHz, CDCl[err]); 3.13 (2H, t), 3.72 (2H t), 3.95
(2H, s), 5.58wosdedzrs), 6.56 (1H, brs), 7.20-7.39 (5H, m . PCE/GBP6/02247

2- (2- Phenyl t hi oet hoxy) et hanam ne hydrochl oride. The subtitle conpound as
its hydrochloride salt (6.0 g) was prepargg according to the procedure in
exanple 5 part c¢ using 2-(2-phenylthioethoxy)acetamde (5.5 g), 20

bor anet etrahydrofuran solution (1.0 Min THF, 60 m), and tetrahydrofuran

(60 ). d) Meisbitbeylizs b%ugaﬁwmmepqsh@w&%mm@mmsn} BheHavhidl OfERnOat €

The subtitle conmpound (2.85 g) was prepared according to the procedure in
exanpl e 5 25 104, 10%&r t d u5| ng 2-(2-phenylthi oet hoxy) et hanamni ne
hydrochloride (6 g), triethylamne (4 m) nethyl

3- (chl or osul phonyl ) propanoate (5.8 g), and dichl oronethane (50 m ). Mass

spectrum FAB gdged %}gé} W& e rabbit isolated ear art h
PCT/ 6896/02247 41 ity was WetefrihddPif 4t rabbit isolated ear artery using the following

3-[2-(4- Hydrompﬂ'@doxo 3H 1- 3- benzot hi azol - 7-yl ) et hyl am no] - N-[ 2- ( 2-
phenyl t hi oet hoxy) et hyl ] pr opanesul phonam de hydrochl oride. The title
conmpound (0.106 g) was prepared according to the procedure in exanple 8 5

part e using %@P@Mﬁhenyl t hi oet hoxy) et hyl am nosul phonyl ] pr opanoat e
(1 4 g), diisobutylalum niumydride (1 5 Min toluene, 3 m),
- 7-(2-am noet hyl ) 4- hydr oxy- 1, 3-
Male NZW rabbits (2.5-3.0 kg) were killed by intravendus injection of pentobarbitone
10 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,
were prepared preserving the plane of the circular smooth muscle. Tissues were mounted
on fine tungsten wire hooks (0.25mm diameter) in 20 ml organ baths containing Krebs
15 solution of the following composition (mM) : NaCl 117.56; NaHCO; 25.00; KCl 5.36;
NaH.PO, 0.89; MgSO, 1.18; glucose 11.10 and CaCl; 2.55. Cocaine (30uM) and
propanolol (1uM) were included in the Krebs solution to block neuronal uptake and 8-
receptors respectively. Ascorbate (100uM) was also added to prevent catecholamine
oxidation. This solution was maintained at 37°C and continuously gassed with 95% O-:
20 5% CO,. The upper wire hook was attached to an Ormed force displacement transducer,
the Jower hook being attached to a stationary support in the bath. Changes in isometric

force were recorded on Advance Bryans AB5S00 flat-bed recorders.

Experimental

25
General
At the beginning of each experiment, a force of 1.0g was applied to each tissue. This force
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

30 washed out. Agonist concentration-effect, E/[A}, curves were constructed by cumulative



benzot hi azol - 2(3H) - one hydrochloride (1.2 g) and sodi um cyanobor ohydri de
(0.3 @g. mp. 193-4[err]C 10 Mass spectrum FAB 512 (MtH); [err]H nnr
360 Mz O erT I DVBO 2706 (2ZH, M, 2.80 (2H, m), 3.08 (6H, m, 3.15 (4H,
m, 3.46 (2H, t), 3.59 (2H, t), 6.76 (1H, d), 7.19 (1H, m, 7.31-7.36 (4H,
m, 9.06 (2H, s), 10.17 (1H, s), 11.78 (1H, br). 15 Pharnmacol ogi cal Exanple

The bi ndi ng af ' of conpounds of the above Exanpl es fo'ilcy?fn
recept or bi ndi #é{%h&zl tes in bovine pituitary nenbranes were det g&rar%zﬂed
frromthe displacenent of [[err]H -Nn -propyl noraponor phi ne and of

[[err] H| -spiperone in the absence or presedde of nonhydrol ysabl e GIP
anal ogue respectively, D.R Sibley, A DeLean and 1. Creese, Anterior
Pituitary Dopam ne Receptors, Denonstration of Interconvertible H gh.and
Low Affinity Sadditionsofagonist ab05 logyp incrementae Repposses (contragtions) vereracorded ava

257(11), 6351- 5 rec [ was al so denonstrated
I n a-functiona?éggﬂpggﬁf&f%g‘%ﬁbr%p &gk’ ga@d {" ty, as described by
Brown and O Connor, Br. J. Pharnmacol., 1981, 73, 189P 30
[err]-adrenoreceptor activity was dermonstrated in the isolated trachea of

t he gui nea pi gQuansificatiopof agonism 27

b Lot o ¥y PhsyiBtis i Baadyppted 3y v aghise ARl civEro PR

determ ned in {i€constplthdd fir§OThé fhbnPiRphritietviis Yhed SWaskkd olEarldn B M) Rfirve to the

test compound was constructed. Responses of compounds that produced agonism were

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

10 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
concentration which produces a response that is half the maximum response. For
compounds with intrinsic activities significantly less than 1, i.e. =<0.8, it is possible to

15 calculate efficacy () values and affinity (pKa) vaiues using the comparative method of
analysis. This analysis assumes that phenylephrine is acting as a full agonist in this system
and thus uses it to define the operational model parameters E, and n (ref. Leff, et al.,
“Estimation of agonist affinity and efficacy by direct and operational model fitting.,” J.
Pharmacol. Methods., 1989, 23, 225-237). These parameters can then be utilised to perform

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

Quantification of antagonism
Compounds that did not demonstrate agonism were investigated as antagonists by

25 incubating tissues with as high a concentration 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
estimation of the affinity of a test compound to be made. Such affinity estimates are shown
as pA; values (negative logarithm of the concentration of antagonist that produces a 2-fold

30  rightward displacement of the control E/[A] curve).



5 met hod: Rabbit isolated ear artery Male NZWrabbits (2.5-3.0 kg) were
killed by intravenous injection of pentobarbitone 10 sodium (60 ng/kg).
The ears were renoved and the proximal portion of the mddle ear artery
exposed and cannul ated usi ng a pol ypropyl ene cannul a (0. 75nm ext er nal
dianeter). After renoval, the artery was cleared of adherent connective

ti ssue and 6 wowogsz2bnm wi de, were prepared preserving t he PFHEBSHR24The
circular snooth nuscle. Tissues were nmounted on fine tungsten wire hooks
(0.25mm dianeter) in 20 nl organ baths cogf ai ning Krebs 15 solution of the
follow ng conposition (mMM: NaCl 117.56; NaHCO err] 25.00; KO 5. 36;

NaH err]PdJ err] 0.89; MgS err] 1.18; glucose 11.10 and Cal [err] 2.55.
Cocaine (30[err]M and propanolol (1[err]M were included in the Krébs
solution to bl ock neuronal uptake and [err]- receptors respectively.

Ascor bat e ( 10Tqdnfirmjtidn ofxs-mediated aghisin t o prevent cat echol am ne oxi dati on.

596 00l er 1] . TEABiIgES Do adorche e et rmipeyt, 1t ViR RRBlylla et e
transducer, tggnigh ed2Ring theAisrARBRMF K tost ToMpbIE/IA] Shte Prizosia t he

bath. Changes™ n 1sonetric forCe were recorded on Advance Bryans AB500
f1at-bed rsecdipM)wasaddedito saeiif the reaponSe was reversed. t If an gedftagonistyevsrses then

| . : Lied h tissye This.f
el mot at od t eI 9fibrsck eHEOw AR pesat el B Speni R YR iRy ° O "

approximately 60 mn. until it remained constant. At the sane tinme as the
force was reinstated the baths were 30 washed out. Agoni st
concentration-effect, E/[A], curves were constructed by cunul ative WO

97/ 10227 PCT/ GB96/ 02247



43 additions of agonist at 0.5 log[err] increments. Responses
(contractions) wer.e recorded as a percentage of the nmaxi mumresponse of the
st amard-agont st._Quantirication ol _agonism b5 Pnenyl ephrine has been
adopted as the standard agonist. An E/[A] curve to phenyl ephrine was
constructed first. The phenyl ephri ne was then washed out and an E/[A] curve

to the test ¢ was constructed. Responses of conpound Neesidaasuced
agoni sm were expressed as a percentage of the maxi numresponse to
phenyl ephrine. The value of the asynptote of the test nd _curve

relative to phenylephrine indicated the imsrinsic 10 activity of the
conmpounds. (Phenyl ephrine was assumed to have an intri n mm;ﬂﬂ"mnﬂ'")ﬂ
The p[Alerr]] value is a nmeasure of agoni st potency. It m
| ogarithm of tGl@magoni st concentration which produces a respon e that i*s
hal f the maxi num response. For corrpounds wth intrinsic activities

significantly less than 1, i.e. =<0.8, it is possible to 15 calculate
efficacy ([ern]) A&ln‘kP@ﬁn | Didclidin] Ig Bé4i lsdbm¥Rth@sofusi Nng the conparative
nmet hod of anal ysis hi's an ysSI' s assu E %at phenyl ef’|uohr| ne is acting as a

full agonist in this systemand thus uses |t to define the operational
nodel paraneters E[err] and n (ref. Leff, s‘g "Estimation of agoni st
affinity and efficacy by direct del fitting.," J.

Phar macol . Met hods., 1989, é@ﬂe)i%g&ﬁ%hﬁ "b) graneters can then be
utilised to perform 20 a conparative analysis on the test conpound to be
made. Affinity is expressed a8 a pKlerr] (the negative Iogarlthm of the
agoni st concentration that ¢ccupies halLf of the receptors). Qjantl fication
of ant agoni sm Conpounds t haAdig not denonstrate agoni smwere investigated
as antagoni sts by 25 inclb ng?g’esues with as high a concentration of

t he conpound as possible & equently constructing phenyl ephrine curves
E/[A] curves. The degree of|righfward shift of these phenyl ephrine curves
conpared tq the control pheDMl epti ne curve allowed an estinmation of the
affinity of a test conpound to be nade. Such affinity estimates are shown
as pA2 values (negative logarithmof the concentration of antagonist that

produces a 2- {@lafhin
X represents -SO9NH- or -NHSO3-,
P, q and r independently represent 2 or 3,
10 Y represents thienyl optionally substituted by alkyl or hatogen, or phenylthio- or phenyl
optionally substituted by alkyl or halogen, and
each R independently represents H or alkyl,

and pharmaceutically acceptable salts, esters and amides thereof.
15 2. Acompound as claimed in claim 1, wherein q is 2.
3. A compound as claimed in claim I, wherein r is 2.

4. A compound as claimed in claim 1, wherein Y is phenyl substituted by methyl.

5. A compound as claimed in claim 1, wherein Y is phenyl substituted by a halogen
substituent selected from a chloro- or fluoro-substituent.

6. A compound as claimed in claim 1, wherein X is SO,NH, pis 3 and q and r are each 2.



30 rightward displacenent of the control E/[A] curve). WO 97/ 10227
PCT/ GB96/ 02247 44 .Confirmation of [err]-nedi ated agoni sm Prazosi n has been
adopted as the standard [err] antagonist. If a test conpound showed agoni sm
t hen, upon reaching the asynptote of the test conpound E/[A] curve,
prazosin 5 (1[err]M was added to see if the response was reversed. If an
[err] antagonMQ97e33rses the response of the test conpound ROAIGB/BR4Est s
that the agonismis [err] nediated. WO 97/ 10227

PCT/ GB96/ 02247 45 1. A conpound of fornul ggl, including optical isomers
thereof, [err] wherein X represents -SOerr]NH or -NHSO err]-, p, g and r
| ndependently represent 2 or 3, 10 Y represents thienyl optionally
substituted by al kyl or hal ogen, or phenylthio- or phenyl optionally
substituted by al kyl or hal ogen, and each R i ndependently represents H or
al kyl, and ph@r nAcempourel as glaimerdp ciaim &, wiereis X ieNHSOg, and ¢, qandheare abh2r eof 15
2. A conpound as clainmed in claiml, wherein g is 2. 3. A conpound as
clained in claim1, whereinr is 2.

- -8. A compound as claimed in any preceding claim, in the form of a pharmaceutically
s acceptable salt selected from the hydrochloride, citrate, D,L-lactate, hemisuiphate,
hemitatrate, D-gluconate, methanesulphonate, p-toluenesulphonate, hemifumarate,
benzoate, xinafoate, hemisuccinate, 3-hydroxy-2-naphthoate, hemiembonate, hemimaleate,
D-camphorsulphonate, 10-undecanoate, mandelate, naphthalene-1-sulphonate, naphthalene-
2-sulphonate, 4-methoxybenzoate, 4-chlorobenzoate, 5-methyisalicylate, saccharinate,
1o monomethyl suberate, hemisuberate and diphenyl acetate saits.

9. A compound as claimed in claim 1, selected from

3-[2-(4-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethylamino]-N-[2-(2-phenylethoxy)ethyl]

15 propanesulphonamide;

N-[2-[2-(4-Hydroxy-2-0x0-3H-1,3-benzothiazol-7-yl)ethylamino]ethyl]-2-(2-
phenylethoxy)ethanesulphonamide;

2 3-[2-(4-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethylamino]-N-[2-{2-(5-methyl-2-
thienyl)ethoxy]ethyl]propanesulphonamide;

N-[2-[2-(4-Fluorophenyl)ethoxy]ethyl]-3-[2-{4-hydroxy-2-oxo-3H-1,3-benzothiazol-7-
yl)ethylamino] propanesulphonamide;

25
N-{2-{2-(4-Chlorophenyl)ethoxy]ethyl]-3-[2-(4-hydroxy-2-oxo-3H-1,3-benzothiazol-7-
ylethylamino]propanesulphonamide; |

3-[2-(4-Hydroxy-2-ox0-3H-1,3-benzothiazol-7-yl)ethylamino]-N-{2-[2-(4-

30  methylphenyl)ethoxy]ethyl}propanesulphonamide; D

0 g g g



4. A conmpound as clained in claim1, wherein Y is phenyl substituted by
methyl. 20 5. A corrpound as clainmed in claiml1l, wherein Y is phenyl
substitured—by o fTatr ogemn subsTtrtuent selecied 1roma chloro- or
fl'uoro-substituent. 6. A conpound as claimed in claim1, wherein Xis
SJerr]NH, pis 3 and q and r are each 2. V\097/10227

PCT/ GB96/ 0224 &y 8yrfona/A compound as clainmed in claim1l, wherepgy/epenz2sr
NHSO err], and p, q and r are all 2. 8. A conpound as clainmed in any
preceding claim in the formof a pharmaceutically 5 acceptable salt

sel ected fromthe hydrochloride, citrate, 43 L-1actate, hem sul phate,

hem tatrate, D gluconate, nethanesul phonate, p-toluenesul phonate,

hem fumarate, benzoate, xinafoate, hem succinate, 3-hydroxy-2-naphthoate,
hem enbonat e, hem nal eate, D- canphorsul phonate, 10-undecanoate, nandel ate,

A-ohl or obenzodte S R RERbUTEL e Belvfadl N R ©
suber at e, hempmmy)a{hgl]ﬁaﬂndguMQﬁaﬂud@cet ate salts. 9. A conpound as cl ai ned

inclaiml, selected from
3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl ) et hyl am no] - N-[ 2- ( 2- phenyl et

hoxy)ethyl ], 1
N- [ 32/) [ 2- )(/4] Hy§ [gx(?/' %@W%@e@%‘ﬁ“‘?ﬁ"ﬂiﬂ% Bl et hyi-2- (2-
phenyl et hoxy) edefedphenyeiheXidéthyiiropiaesulphonamide; and

3-[2- (4- Hydroxy- 2-oxo0-3H 1, 3- benzot hi azol 7- yI ) et hyl am no] - N-[ 2-[ 2- (5- net hy
| -2- thienyl)et hoxyl et hyl ] pr opanesul phonam de;

N-[2-[2-(4-F 3H1, 3-b t hi
azE)I [- 3(/I)etlr’1t )%ropanesmp Onm%ﬂ)ﬂ%ﬂﬂﬂﬂéo Sheoth

phenyltlnoethoxy)ethyl]propanmﬂphonamxde

10

10. A compound as claimed in claim 9, in the form of the hydrochloride salt.

11. A method for the production of a compound as claimed in any of claims 1-10,
comprising selective reductive alkylation of a compound of formula II,

15

NH,

S
=0
N
\
OH
with a compound of formula III,
R

l
O=CH-(CHj), ,-X~(CH,),-0-(CH)-Y i

20

in which p, q, r, R, X and Y are as defined in claim 1, in the presence of a reducing
agent.

* c L M S * ,



25

N-[ 2- [ 2- (4- Chl or ophenyl.) et hoxy] et hyl ] - 3-[ 2- (4- hydr oxy- 2- oxo- 3H 1, 3- benzot hi
azol -7- yl)ethyl am no] pr opanesul phonam de;

3-[ 2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl )et hyl ami no] - N-[ 2-[ 2- (4- 30
met hyl phenyl ) et hoxy] et hyl ] pr opanesul phonam de; WO 97/ 10227

PCT/ GB96/ 0224 WaGig7/10227 PCT/GBY6/02247

(R, S)-3-[2:(4-Hydroxy-2-oxo0-3H 1, 3-benzot hi azol - 7-yl ) et hyl am no] - N-[ 2- ( 2- ph
enyl - 1- propoxy) et hyl ] propanesul phonam de; 4¢

3-[2- (4- Hydr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-yl ) et hyl am no] - N-[ 2-[ 2- ( 2-

nmet hyl phenyl ) et hoxy] et hyl ] pr opanesul phonam de; and

3-[ 2- (4- Hydr oXpe- 2 BroGess for predarkip Wil - Pakine 110 dotnpiriding

phenyl t hi oet hox )e?ﬁyl ] prgfoegnesul phor?g%@gse.am%ga%@k conmpound as‘ﬁlgn ithrsed in
claim9, in thel)én&tiylemdnbtiqdnfahynipmmdlofrﬁamdasﬁ{,t. 11. A nethod for the
production of a conmpound as clainmed in any of clainms 1-10, conprising

sel ective reductive al kyl ationcgf a conpound of @orrml all, [err] OH H_
with a conpound of formula I1l,j[err] 20 in whiclfp, q, r, R X and Y are

as defined in claiml, in tlt]lﬁ ?8ﬂ:)i1.9(f_(&25§89( -I_BgYagent.

S
=0 -—
N
\
OH

in which p, g, r, R, X and Y are as defined in claim 1 above.

13. A process for preparing a compound as claimed in any of claims 1-10, comprising
alkylation of the compound of formula II, or a salt, ester or amide thereof, with an
10 alkylating agent of formula VI

R

I
L~-(CH,);-X-(CH,),-O~(CH),-Y v

in which p, q, r, R, X and Y are as defined in claim { and L represents a good leaving group
15 selected from chioride, bromide, iodide and methanesulphonyloxy.

14. A process for preparing a compound as claimed in any of claims 1-10, comprising
selective reduction of a compound of formula VII,

* [~ L n S *



WO 97/ 10227 PCT/ GB96/ 02247
48 12.- A process for preparing a conpound as clained in any of clains 1-10,
coprising the serective reauctron of a conpound of formula IV, [err] in
which p, q, r, R X and Y are as defined in claim1l above. 13. A process
for preparing a conmpound as clained in any of clains 1-10, conprising

al kyl ati on of m.,fimpound of formula Il, or a salt, ester opchapiGo2247
thereof, with an al kylating agent of forrmula VI [err] in which p, q, r, R
X and Y are as defined in claiml and L represents a good | eaving group 15
sel ected fromchloride, bronide, iodide an® nethanesul phonyl oxy. 14. A
process for preparing a conpound as clained in any of clains 1-10,
conprising selective reduction of a conpound of RFornula VII, “WD 97/ 10227
PCT/ GB96/ 02247 49 [err] VII in which p, % r,R IX and Y are as defined in
claimi1. 5 15. Conpounds of ﬁﬁyfﬁlﬂfl,-x‘o(, Hohr@HCH) Y

o] Vil
S )

=0
N

\
OH H

in which p, g, r, R, X and Y are as defined in claim 1.

s 1S. Compounds of formula IV,

0 R

A

I
HN” " (CH,), ,-X-{CH,),-O-(CH),-Y

v
S
»=0
N
\
OH H
in whichp, q, r, R, X and Y are as defined in claim 1.
10 '
16. Compounds of VII R
I
,(CHz)p-X-(CHz)q-O-(CH),-Y
HN
. 0 Vil
S
=0
N
\
OH H
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in which p, q, r, R X and Y are as defined in claim1. 10 16. Conpounds of
VIl [err] REPLACEMENT SHEET 50 in which p, q, r, RRL X and Y are as

defined in claim1. 17. Conpounds- formJIaIII [err] inwhichp, g, r, R
X'and Y are as defined in claim THI@ o formula V [err] 10 in
which p, q, r, R X and Y are asjdefi 19. Use of a conpound
of fornula |, W90 ar naceut i calty C est er SCTLRBR224Ther eof
i n therapy. 15 20. Use of a corrpound of formira I, or a pharmaceutically
acceptabl e salt, ester or ami de thereof, i

for the treatnment of obstructive airvvays di sease, in partlmgﬁ{ WB

een Re laced

TR0

treatnent of asthma or chronic bronchitis. 20 21. A phar mac

conposi ti on comhimdag, § cR ead{a}iaigéﬂﬁwﬁclmqr a 25

acceptabl e salt, este her eo di spersed in a pro
optionally including excipients, lubricants or stabilising agents.

17. Compounds of formuia III R

|
O=CH-(CH,},.,X-(CH,)-0-(CH),-Y m

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

18. Compounds of formula V R

|
HOOC»(CHZ)W1 -X-(CHz)q-O-( CH)-Y v
1 inwhichp, g, r, R, Xand Y are as defined in claim 1.

19. Use of a compound of formula I, or a pharmaceutically acceptable salt, ester or amide
thereof, in therapy.

15 20. Use of a compound of formula 1, or a pharmaceutically acceptable salt, ester or amide
thereof, in the manufacture of a medicament for the treatment of obstructive airways
disease, in particular for the treatment of asthma or chronic bronchitis. '

21. A method of treatment of airways disease, which method comprises administering a
20 therapeuticalb; effective quantity of a compound of formula I, or a pharmaceutically
acceptable salt, ester or amide thereof, to a patient suffering from or susceptible to such a

condition.

22. A pharmaceutical composition comprising a compound of formula I, or a
25 pharmaceutically acceptable salt, ester or amide thereof, dispersed in a propellant optionally
including excipients, lubricants or stabilising agents.

AR



22. A pharmaceutical conposition conprising a conpound of formula I, or a
pharmaceutically acceptable salt, ester or amde thereof, in the formof a
netyoH-sed—agqueous SUSPENST oM or solutron optitonally with a pH and/ or
tonicity adjustnment. 23. A phar mgeeuwtical _canposition conprising a conpound
- of formula |, or a pharmaceuti cal{lNHISSHERT HASEBEEN [, ester or ani de
thereof, int bfjo@,0f a dry powder fREPLAUERI atiof, optiongligrcaesiudi ng a
pharmaceutical'ly acceptabl e carrier: :

51

23. A pharmaceutical composition comprising a compound of formula 1, or a
pharmaceutically acceptable salt, ester or amide thereof, in the form of a nebulised aqueous
suspension or solution optionally with a pH and/or tonicity adjustment.

s 24. A pharmaceutical composition comprising a compound of formula I, or a
pharmaceutically acceptable salt, ester or amide thereof, in the form of a dry powder for
inhalation, optionally including a pharmaceutically acceptable carrier.
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