Bi ol ogically Active Am nes This invention relates to nove
conpounds, processes for their preparation, 5 conpositions containing

t hem and met hods of treatnent involving their use. EP- A-174 811
describes certain 1,3 benzthiazol-2(3H)-opes and 1, 3- benzoxazol -

2(3H) - ones having an am noet hyl substitueht in the benz ring which are said
to have

Bj iV

This invention relates to novel compounds, processes
for their preparation, compositions containing them and
methods of treatment involving their use.

According to the invention there are provided
compounds of formula I,

Ar-CH,CH,-NH-CR'R%-X-Y I
10

in which
Ar represents a group,

RY
il
15 / N’E\RB
HO &5

X represents a C;_;, alkylene chain optionally
interrupted or terminated by one or more groups selected
from -S-, -S0-, -505-, -O-, CR6R7, phenylmethyne,

-NH-, -CONH-, =-NHCO~ and -NHCONH-,

Y represents an optionally substituted aryl or
cycloalkyl group,

R}, r2, rR3, R®, R7 and R® each
independently represent hydrogen or alkyl Ci-g, and

20

25

R3 and R% represent hydrogen, or R? and R?
together form a group -S-, -NRE8- or -CH,~, and
and pharmaceutically acceptable derivatives thereof.
According to the invention we also provide a process
for the production of a compound of formula I, or a

30

pharmaceutically acceptable derivative thereof, which
comprises
a) alkylation of a compound of formula II, or a

35 . .
derivative thereof,
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dopam Il ne Dlerr]-agonist activity. In addition, certain benzim dazol
derivatives having an 10 am noet hyl substituent in the benz ring are known

- to be dopamine Derr]-agonists from EP- A-175 525 and EP- A-304 789.
According to the invention there are pr@vi-ded conpounds of formula I, 15
Ar-CH err]-CHerr]-NHCR err]Rerr]-X-y i n which Ar

- represents a group 20

in which Ar is as defined above,
with an alkylating agent of formula III,

L-CRIRZ-Xx-v III

in which Rl, Rz, X and Y are as defined above and
10 L represents a leaving group,
b) alkylation of a compound of formula II, as defined
above, with a compound of formula IV,

O0=CRY-x-Y : v

in which Rl, X and Y are as defined above,
in the presence of a reducing agent,
c) selective reduction of a compound of formula V,

20

Ar-CH,~C-NH-CR*R“-X-Y v

in which aAr, X, Y, Rl and R? are as defined above,
or
5 for the production of compounds of formula I in which
Rl and R® represent hydrogen selective reduction of a
compound of formula Va,

i
30 Ar-CH,CH,~NH-C~X~-Y va

in which Ar, X and Y are as defined above,
d) removal of a protecting group from a corresponding
protected compound of formula I in which one or more of the
35  functional groups is protected,
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ferr] X represents a (Jerr]-[err] alkylene chain interrupted or

term nated by one or nore groups selected from-S-, -SO, -SX2-, -0,
.CR[err]R[err], phenyl met hyne, -NH, -CONH, -NHCO and -NHCONH-, 25

Y represents an aryl group of five or six atoms in a
5|ngle ring system which may contain from1l to 3 heteroatons

-selected fromN, Oand S, which single ring system may
and where desired or necessary converting the

resulting compound of formula I to a pharmaceutically
acceptable derivative thereof, or vice versa.

In process a) leaving groups which L may represent
include halogen, such as chlorine, bromine and iodine, and
alkyl or arylsulphonyloxy groups such as
methanesulphonyloxy or p-toluenesulphonyloxy. The reaction
is preferably carried out in the presence of a base, e.q.
an inorganic base such as sodium or potassium carbonate, or
10 an organic base such as triethylamine,
N,N-diisopropylethylamine or pyridine. The reaction is
conveniently performed in a solvent such as an ether, e.g.
tetrahydrofuran or dioxan, a ketone, e.g. butanone or
methyl isobutyl ketone, a substituted amide, e.q.
dimethylformamide, or a chlorinated hydrocarbon, e.g.
chloroform, at a temperature of between ambient temperature
and the reflux temperature of the solvent.

The alkylating agent of formula III may be prepared
from the corresponding alcochol (i.e. the compound in which
0 1, represents OH) by known methods. For example, the

alcohol may be reacted with a halogenating agent to yield
the compound of formula III in which L represents a halogen
atom. Suitable halogenating agents include, for example,
triphenylphosphine-~-tetrahalogenomethane adduct

5 (conveniently formed in situ, 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 chlorinated hydrocarbon, e.g.
dichloromethane, at a temperature in the range of 0-30°C.
In process b) suitable reducing agents include
hydrogen in the presence of a catalyst such as platinum,
platinum oxide, palladium, palladium oxide, Raney nickel or

30

rhodium, on a support such as charcoal, using an alcohol,
e.g. ethanol, or an ester, e.g. ethyl acetate, or an ether,
35 e.g. tetrahydrofuran, or water, as reaction solvent, or a
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be optionally substituted to forma nultiple fused ring systemof up to 10
atons, the aryl 5 group being optionally substituted by one or nore
groups selected from-0OH, hal ogen, Cerr]-[err] alkyl, Cerr]-perr|
al koxy, =0, -NH2, or NJerr] or a Clerr]=[®rT] cycloal kyl group which may
contain froml to 3 heteroatons selected fromN, O and S, optionally
substituted by one or nore rougs selected from-0OH halo

Clerr]-[err] BEEYRrecPs pPIyeREs  afkoR9rmay or %ﬁ?ﬁeddFemkiFa iré and
Rlerr], F[ﬁrabregéﬁtél Rﬁeéfhatﬁﬁeny]tnadr5¢@¢i¢geeq&nt neepaelent | y
represen en .or r

repr esent h%di‘ﬁéﬁﬁdeofu ePF] éﬁﬁl‘?{{‘ P%? %f%g h¥%¥%§r%%%€”§sg$&ﬂm
-NR[err]- or b6Hphydkide, sodium cyandbphahmdneﬁeleal1yth£@@pabmmtnium
derivativeés tf gss Por tﬁgltabéﬁcsofggﬂ$g'?grtehéhfeégﬂfgﬁ'QPtNEtﬁéég

provi de a proc tiron o ngoun of forpula I, or a
pharnaceutlcarpﬁuéééépﬁasnesdH#ﬂ&a@??éngheﬁeBFe RAFERcubar chydridesused,

a) al kyl ationpgk @ig2mpaendael afechuha,! buchras dethanblverteenendl, or
ethers, such as diethyl ether or t-butyl methyl ether, or
tetrahydrofuran.

10 Alkylation using the compound of formula IV may give
rise to an intermediate imine, reduction of which under the
conditions described yields the compound of formula I.

The compounds of formulae II and IV and the alcohols
corresponding to formula III are either known or may be
s prepared by known techniques.

In process c) the reaction may be carried out using
conventional reduction techniques. The reducing agent may
be electrophilic, e.g. diborane, or nucleophilic, e.g. a
complex metal hydride such as lithium aluminium hydride or
sodium bis(2-methoxyethoxy)aluminium hydride. The solvent

is preferably inert to the reaction conditions. Aprotic

20

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 to 100°C.
25 The compounds of formula V and Va may be prepared by
coupling of an amine and an acid or 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,l1-dicarbonyldiimidazole as described by
Staab, Angew. Chem. Int. Ed. Engl., 1962, 1, 351. The
amines required for the coupling reaction are either known
or may be prepared by conventional methods, for example,
compounds in which R3 and R* together represent -S- may

be prepared as described in J, Med. Chem., 1987, 30, 1166.

30

35
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3- ' _ Ar-CH err]CH err]-NH err]
I in which Ar is as defined above, 5 with an al kyl ati ng
agent of fornmula |11, L- err]Rerr]-X-Y

111 in which Rlerr], Rerr], XTaRd~Y are as defined above and 10

%lreprezepts 3 | eavi ng group, b) al kylation of a conmpound of formula
, as define above, with
O=CR[ err]-%X-Y The intvgrmedaia%% %Lfn(}ol(%fgu]}%r %l %rlevhoyﬁlm}:BHsR[ err], X

and Y are as daj¢dmeilirmpaee,a further iaspeut mfesbeceénvenaipadtbeng agent,
provided compounds of formula Va,

5 o)
I
Ar-CH,CH,-NH-C-X-Y Va

in which Ar, X and Y are as defined above.
Further preparative details for the compounds of

10 formula I are given in the Examples.

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, thus process d) may
involve the removal of one or more protecting groups.

15 Suitable protecting groups and methods for their removal
are, for example, those described in "Protective Groups in
Organic Chemistry" by Theodora Greene, John Wiley and Sons
Inc., 1981. Hydroxy groups may, for example, be protected
by arylmethyl groups such as phenylmethyl, diphenylmethyl

20 or triphenylmethyl, or as tetrahydropyranyl derivatives.

Suitable amino protecting groups include arylmethyl
groups such as benzyl, (R,S)-a-phenylethyl,
diphenylmethyl or triphenylmethyl, and acyl groups such as
acetyl, trichloroacetyl or trifluoroacetyl. Conventional

25 methods of deprotection may be used. Arylmethyl groups
may, for example, be removed by hydrogenolysis in the
presence of a metal catalyst e.gq. palladium on charcoal.
Tetrahydropyranyl groups may be cleaved by hydrolysis under
acidic conditions. Acyl groups may be removed by

30 hydrolysis with a base such as sodium hydroxide or

potassium carbonate, or a group such as trichloroacetyl may

be removed by reduction with, for example, zinc and acetic
acid.

Pharmaceutically acceptable derivatives of the

35 compound of formula I include pharmaceutically acceptable
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.¢) selective reduction of a conpound of formula V, [err]
which Ar, X Y, Rerr] and R err] are as defined above, or 25 for
t he production of conmpounds of fornmula | in which Rlerr] and R err]
‘represent hydrogen sel ective reduction 6f &~ conpound of fornula Va,

[err]

in which Ar, X and Y are as defined above, d) renova

a protecting gr f C %ﬁﬂ | ot ect ed conpound of fornula
i n which one %Tl%r eééoggtta%eac}% u%@l oq%aﬁrego%'ups i s protected,

20

25

30

35

Suitable pharmaceutically acceptable salts of the
compounds of formula I include acid addition salts derived
from inorganic and organic acids, such as hydrochlorides,
hydrobromides, sulphates, phosphates, maleates, tartrates,
citrates, benzoates, 4-methoxybenzoates, 2- or
4-hydroxybenzoates, 4-chlorobenzoates, benzenesulphonates,
p-toluenesulphonates, naphthalenesulphonates,
methanesulphonates, sulphamates, qscorbates, salicylates,
acetates, diphenylacetates, triphenylacetates, adipates,
fumarates, succinates, lactates, glutarates, gluconates,
hydroxy-naphthalenecarboxylates, e.g. l-hydroxy or
3~hydroxy-2-naphthalenecarboxylates, or oleates. The
compounds may also form salts with suitable bases.
Examples of such salts include alkali metal, e.g. sodiunm
and potassium, and alkaline earth metal, e.g.'calcium and
magnesium, salts. The compound of formula I may be
obtained in the form of a salt, conveniently a
pharmaceutically acceptable salt. Where desired, such
salts may be converted to the free bases using conventiocnal

methods. Pharmaceutically acceptable salts may be prepared

by reacting the compound of formula I with an appropriate
acid or base in the presence of a suitable solvent.

Suitable pharmaceutically acceptable esters of the
compounds of formula I include lower alkyl esters, e.g.
ethyl ester. The esters may be made by conventional
techniques, e.g. esterification or transesterification.

Suitable amides include unsubstituted or mono- or
di-substituted alkyl Cy_g ©T phenyl amides, and may be
made by conventional techniques, e.g. reaction of an ester
of the corresponding acid with ammonia or an appropriate
amine.

The compounds of formula I may exhibit tautomerism,
they may also contain one or more asymmetric carbon atoms
and may therefore exhibit optical and/or
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-4 - and where desired or necessary converting the resul ting

conpound of fornmula | to a pharmaceutically accept abl e derivative
thereof, or vice versa. In process a) |eaving groups which L may
represent 5 i ncl ude hal ogen, such as Tthl orine, brom ne and iodine, and

al kyl or aryl sul phonyl oxy groups such as met hanesul phonyl oxy or

p-t ol uenesul phonyl ox The yeaction referabby carried out in the
presence of FRsEreqispmerism,, |91‘tﬂ'§gtoﬁ'ﬁ%9 s, ORYa P& &eRdFeRe %ot assi um

carbonat e, atsifly asoor@ei enalastechirciquess t rd.ef.hyhaimatography or

N - sopr opl SEIM BT 08, Qa VIS THd AT s ol TR |y

performed i aran or di oxan,
a ket one, e.MAY pee aiemkated by mmaﬁi@bmfyla Kastosms,c a)rsmtéteirt miedtua® de,

e.g. 15 i Mes AVEROT FGHD Slena #Mud i LA AMAr Y P Fhak i%nal
crystallisation or HPLC, techniques. Alternatively the
desired optical isomers may be made by reaction of the
appropriate optically active starting materials under
conditions which will not cause racemisation.

By the term alkyl we mean stfaight, branched or cyclic
saturated or unsaturated alkyl groups.

10

The term cycloalkyl includes Ca_12 cyclic groups.

The cyclocalkyl group may contain from 1 to 3 heterocatoms
selected from N, O and S. The cycloalkyl group may be

" unsubstituted or substituted, for example, by one or more
groups selected from -OH, halogen, alkyl C,_g, alkoxy
Ci.gr =0, -NH, or NO,. Provided that such
substituents do not interfere with the efficacy of the
compound. Particular cycloalkyl groups which may be

2 mentioned include Cg and Cg cycloalkyl groups, e.g.

cyclohexane.

The term aryl includes aromatic radicals having five
or six atoms in a single ring system, such groups may
contain from 1 to 3 heteroatoms selected from N, O and S.
% The single ring system may be substituted to form a
multiple fused ring system containing up to 10 atoms, for
example, naphthyl, indenyl or benzothiazolyl. The aryl
group may be unsubstituted or substituted, for example, by
one or more groups selected from -OH, halogen, alkyl
Ci.gr alkoxy Cy_g, =0, -NH, or NO,. Provided that
such substituents do not interfere with the efficacy of the
compound. Particular aryl groups which may be mentioned
include 5 and 6-membered carbocyclic and heterocyclic aryl
groups, for example, furanyl, pyridinyl and thienyl.

However, we prefer compounds of formula I in which Y

Jo
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chloroform at a tenperature of between anbient tenperature and the
reflux tenperature of the solvent. The al kyl ati ng agent of formul a
[1l may be prepared fromthe correspondi ng al cohol (i.e. the conpound
i-n which 20 L represents OH) by known nethgds. For exanple, the al cohol
may be reacted with a hal ogenating agent to yield t he conpound of
formula I'l'l in which L represents a hal ogen atom Suitabl e hal ogenating
agents inc¢l udeeptkeseatanphenyl. triphenyl phosphi ne-tetrahal ogenonet hane
adduct 25 (conveni I r [ u y og
trlphenylphosphlneﬁgg ggggbggggtgggkén1d%?9 ?E Spggg GEEH QnQEUdFake pl ace
in the presen@@o@ﬁn&,sGh&@ﬁﬂHGUénda§1u°rl§Geton|tr|Ie or a chlorlnated

hydrocarbon, e.g. wherd ¢ReOG2BRPN&NRonthidst ABREr 2hHheohB kBupange of
0-30[err] G 30 In process b) suitable redUC|nEF@gqnts i'ncl ude
n

hydr ogen in tﬁ@lﬁF§§§n§€°8f“§ “cat 8Pyt ~$Qar a5 a pl ati num oxi de,
pal | adi um paiphasiylife®tiyite, Raney RICONEM , O-NHCOFh@AdUANHCONA-SURReRt such

as charcoal, i ng an _al cohal et hanol an.ester, e.g. ethyl
acetate, or %%@F%bgroggs mgy P@tFiﬁy&?@ﬁu?§ndlg?eﬁgpgf as reaction
solvent, or a We prefer compounds in which X is interruphied g t he

repl acement she§lyinated by at least one group, and more preferably one

10 to three groups, e.g. one or two groups, selected from -S-,
-S0-, -80,-, -0-, CR®R7, phenylmethyne, -NH-, -CONH-,
-NHCO- and ~-NHCONH~
Specific groups which X may represent include the
following:
s ~(CH,) 550, (CH,) ,0(CHy) 5=
-CH,S0, (CHy) 30(CH,) -
- (CH,) 50~
- (CH,) 5OCH, -
- (CH,) 50(CHy) 5
20 - (CH,) 50(CHy) 3~
~(CHy) 50(CH,) 4
~(CH,) 40 (CH,) 5~
- (CH,) S0, (CH,) 5NH(CH,) 5=
- (CH,) 4CONH (CH, ) 5=
25 -CH,S0, (CH, ) ;CONH (CH,) 5=
. =(CH,) sNHCONH (CH,) 5~
~CHMe (CH, ) 4O (CH,) 5=
~CMe, (CH,) 40 (CHj) 5= :
We prefer compounds of formula I in which Ry and
R, together represent the group -S-.
We prefer Ar groups in which the -OH is positioned
ortho to the NH group. _
when R! and R? are other than hydrogen, alkyl
groups which they may represent include alkyl Cq-3, for
example, methyl.

30

35
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'm xture of solvents, at normal or elevated tenperature and pressure.
Alternatively the reducing agent may be a hydri de such as di borane or a
met al hydri de such as sodi um bor ohydri de, sodi um cyanoborohydri de or
1ithium al um nium hydri de. Suitabl e golvents for the reaction with

t hese reduci ng agents will depend on the particul ar hydride used,

but wll include al cohols, such as nmethanol or ethanol, or et hers, such
as di et hyl ether Wer prefiexrylcompolpdseiferformula I tiat whlkiythr &°uran. 10

Al kyl ation ygl %Steq‘etscw%%an formula IV may give rise to an

internmediate Tmne, re of whi ch under the condi ti ons descri bed
yi el ds the conpodhe sompsungsg of formula I pre gsefuinds shatotheyae 11 and

I'V and the ah&aBals pharne@d123Aead Retli% ity TH Anlima13l€ &inl Paktkeaua or
my be s the compounds are Sj-adrenoreceptor agonists. The
activity may be demonstrated in the isolated trachea of the
guinea pig, as described by T.P. Kenakin, Br. J.
Pharmacol., 1980, 71, 407. The compounds are also dopamine
DA,-agonists. The binding affinities of the test
compounds for the DA, binding sites in bovine pituitary
membranes may be determined from the displacement of
[3H]-N—n-propylnorapomorphine 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 Sites of the D-2
Dopamine Receptor, J. Biol. Chem., 1982, 257(11),

10

15

6351-6361. The DA, activity may also be demonstrated in
a functional screen, the rabbit isolated ear artery, Brown
and O'Connor, Br. J. Pharmacol,, 1981, 73, 189P. The
compounds also show advantageous DA,:f, activity

ratios.

The compounds of formula I are indicated for use in
the treatment of the range of conditions known as
reversible obstructive airways disease, e.g. asthma and
bronchitis. '

According to another aspect of the invention there is
therefore provided a method of treatment or prophylaxis of
reversible obstructive airways disease, which method
comprises administering a therapeutically effective
quantity of a compound of formula I, or a pharmaceutically
acceptable derivative thereof, to a patient suffering from
or susceptible to such a condition.

The compounds of formula I are also indicated for use
in the treatment of various other conditions, e.gq.

30
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.15 prepared by known techni ques. In process c) the reaction may be

carried out using conventional reduction techniques. The reduci ng agent
may be el ectrophilic, e.g. diborane, or nucleophilic, e.g. a
‘conpl ex nmetal hydride such as |ithium alumnpum hydride or 20 sodium

bi s(2- met hoxyet hoxy) al um ni um hydri de. The sol vent Is preferably inert
to the reaction conditions. Aprotic solvents are preferred, e.g.

t et rahydr of ur am ¢ 1diniatdry andﬂi¥¥éré¥b:Eﬁiﬁﬂdﬂﬂdyaéiﬁﬁh%@%gfggﬁvﬁe?%?kgn

may be carried, |, outig e1§ﬁ¥gﬁgaiure of fromabout 0 to [err]C 25

The conpounds G 1HemAnd \@ ‘may be prepared by coupl ing of an

ami ne and an aci d Womdittk AYord gxaaﬂnioned WW?@Ee@&HﬁinEQEeQééW' e,

t he coupling be or i n the presence o

dicycloheﬂylcarﬁgdHQﬁ(ﬁgﬁigﬁﬁ; arthﬁﬁﬁnSﬁm? 4 §W8&ﬁ¥ﬁdan&hﬁegggeJ?fAm

Chem Soc.’, 198BirgGtrAtiNeAndtiy trtadaenindediireddaz Hbwegerdedari bed by

St aab, Angew g@?@?aﬂ,”?satﬁ%fa@%w ’tsl’ax%S%bt-gqﬁeg wh@ll BEg required
er kno or may pbe

;
for the coupli'’ng reaction are et wn prepared by

conventional FAMRARNG G admifistered abypeaidy desagecriRSrandaraut

toget her repr asantmg %o raoudd Je iy R o) AT deSwalPeddyNweigh®d. Chem

1987, 30, 116%referably given in divided doses 1 to 4 times a day or in

19 sustained release form. For man the total daily dose is in
the range of from 7.0 mg to 1,400 mg and unit dosage forms
suitable for oral administration comprise from 2.0 mg to
1,400 mg of the compound admixed with a solid or liquid
pharmaceutical diluent or carrier.

15 The compounds of formula I may be used on their own or
in the form of appropriate medicinal preparations for
enteral, parenteral or topical administration.

According to the invention there is also provided a
pharmaceutical composition comprising preferably less than

0. 80% and more preferably less than 50% by weight of a
compound of formula I, or a pharmaceutically acceptable
derivative thereof, in admixture with a pharmaceutically
acceptable adjuvant, diluent or carrier.

Examples of such adjuvants, diluents and carriers are

25 for tablets and dragees - lactose, starch, talc,
stearic acid;

for capsules - tartaric acid or lactose:;
for injectable solutions - water, alcohols, glycerin,
vegetable oils;

30 for suppositories - natural or hardened oils or waxes.

Compositions in a form suitable for ocesophageal
administration include tablets, capsules and dragees:;

compositions in a form suitable for administration to
the lung include aerosols, particularly pressurised

35 aerosols;
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-6 The internmedi ates of fornula Va are novel, thus accordi ng
to a further aspect of the invention there are provi ded conpounds of
formul a Va, [err] in which Ar, X and Y are as defined above.
‘Further preparative details for the conpoupgs_of 10 fornula | are given in
t he Exanpl es. In the above processes it may be necessary for any
functional groups, e.g. hydroxy or am no groups, present in t he

starting material Scbfipb8iPIGAECIR0a F6HE M PESSFe WoriminidtPad it the

enoval of one or re protectin roups. 15 Sujtable protectin roups and
Lethods for th@grsﬂgﬁDQEQIude créggg, g.g. oil—in—wateé)emulsioéig%r P

water-in-oil emulsions;

compositions in a form suitable for administration to
the eye include drops and ointments.

The compounds of formula I have the advantage that
they are less toxic, more efficacious, are longer acting,
have a broader range of activity, are more potent, produce

0 fewer side effects, are more easily absorbed or have other
useful pharmacological properties, than compounds of
similar structure.

The invention is illustrated, but in no way limited,
by the following Examples, in which temperatures are in
degrees Celsius. The reactions were performed under an

15
inert atmosphere of either nitrogen or argon.

Example 1
7-[2-[6-[2-(2,3-Dihydro-1H-indenyloxy) Jhexyl ]amino-

ethyl]-4-hydroxy-1,3-benzthiazol~2(3H)~one hydrochloride

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

6~-[2-(2,3-dihydro-1H-indenyloxy) Jhexanamide

To a stirred solution of 7-(2~aminocethyl)~4-hydroxy-
1,3-benzothiazol~-2(3H)-one hydrobromide (1.50 g) and
6~[2-(2,3-dihydro-1HE-indenyloxy) Jhexanoic acid (1.41 g) in

20

dimethylformamide (25 ml) was added triethylamine
(0.72 ml), 1-hydroxybenzotriazole hydrate (1.905 g) and
dicyclohexylcarbodiimide (1.38 g). The mixture was stirred

25

for 40 hours at room temperature. Glacial acetic acid (0.4
ml) was added and stirring continued for 15 min. The

%0 dimethylformamide was removed under reduced pressure, the
residue slurried with ethyl acetate (50 ml) and the
suspended dicyclohexylurea removed by filtration. The
filtrate was washed with saturated aqueocus sodium
bicarbonate and dried (MgSO,4) . The solvent was removed
under reduced pressure to yield a residue which was

purified by column chromatography on silica using 5%

35
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.are, for exanple, those described in "Protective Goups in Organi c

Chem stry" by Theodora G eene, John Wl ey and Sons Inc., 1981. Hydroxy
groups may, for exanple, be protected by aryl net hyl groups such as
“phenyl met hyl , di phenyl nethyl 20 or triphemyd methyl, or as tetrahydropyranyl
derivatives. Sui tabl e am no protecting groups include aryl nethyl
groups such as benzyl, (R S)-[err]-phenylethyl, di phenyl net hyl or

tri phenyl et hgthanatl hnydighlmmmmeﬂhﬂneuas ehwmity) ,td giotd aheacetyl or
trifluoroacet t S%é% t deprotection may be used.

Aryl met hyl gr%{ﬂbs@eyg& ¢ ur?ds a@ 41%%

e reaned by hydrog{noly5|s in the
presence of a met aﬂméafaK@/sfPM%D)g 1~p333 | &Rli AR bn kR cQ%Hm 2.00

Tet (rja{lydropyraell 29§ pUPSs§RYL pe2 i) cav el bvdgy%{)gj ysigs uaaierm) Eacw qd, ]
condl tl on IO S Yy e renpve Sl a Se SucC as
B ot il 08 2HBS (N, [F TR Pl 2 oY od it ) 428

sodi um hydr ox
trichl oroacet y/in nmj) ' sbeoredrpvad) bysraamiucd; OIHW th,1<nr2 eOne,rrrll}a,, Zi.e3 and

acetic aci a ta e derivatives of the 35
conmpound of f ? EF g phar ceu¥|calﬁ§ acceptable

b) 7 [2—[§ [2-(2,3-Dihydro-1H-indenyloxy) lhexyllamino-

e —4= -1.,3-b i - - ide

Borane-tetrahydrofuran solution (1.0 M in THF, 11 ml)
was added dropwise to a stirred solution of the product
from step a) (1.39 g) in dry tetrahydrofuran. The mixture
was heated under reflux until thin layer chromatography
indicated the reaction had gone to completion, about 3
15 hours. The reaction was cooled and methanol (2.5 ml)

added, the mixture was then heated under reflux for a
further 15 min. The solvent was removed under reduced
pressure and the residue dissolved in methancl (25 ml) to
which was added conc. hydrochloric acid (sg. 1.18, 0.55

20 ml). The solution was heated under reflux for 30 min.

Cooling and removal of the methanol under reduced pressure

yielded an oily residue which when triturated with ether

gave the title compound as an off white solid, which was
further purified by reverse phase HPLC using methanol/0.1%
aqueous trifluoroacetate as eluant.

mp 220-223°;

Mass Spectrum: FAB 427 ((M+H)¥);

nmr 6 (dgDMSO) 1.23 (brs, 4H), 1.48 (brt, 2H),

1.59 (brm, 2H), 2.85 (brm, 6H), 3.10 (brm, 4H), 3.42 (t,

3 2H), 4.26 (m, 1H), 6.76 (d, 1H), 6.86 (d, 1H), 7.12 (m,
2H), 7.20 (m, 2H), 8.80 (brs, 2H), 10.13 (s, 1H), 11.77 (s,
1H) ;

Analysis: Found C,61.94; H,6.91; N,6.15; S,6.52%
Cy4H4oN,045S.HC1 requires: C,62.25; H,6.75;
% N,6.05; S,6.92%.

25
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. =T- salts, esters and am des thereof. Sui tabl e

phar maceutically acceptable salts of the conpounds of formula | include
acid addition salts derived frominorganic and organic acids, such as
“hydrochl ori des, hydr obr om des, sul phategz phosphates, nal eat es,
tartrates, citrates, benzoates, 4-nethoxybenzoates, 2- or

4- hydr oxybenzoat es, 4-chl orobenzoat es, benzenesul phonat es,

p-t ol uenesul pEgafabge. 2napht hal enesul phonat es, nethanesulphonates

| phanat es, t | i.cyl t
Pul phart o5, 25COr e 3enTULRY BhBoubls weffohbiteod) RUECVA RS 0 e
gl ut arat es, ghetbodt of, Examp}éréxyfnaphthalenene;pom@imgesnter@gdnamgdroxy

or 3- hydr oxysdeRapht hal enecar boxyl ates, or ol eates. The conmpounds nay
also formgalts mnth sU|tabIe bases Exa -Ies of such salts |nclude
al kali netal, ' XY =734 448044 ilels L Bapanoesh v,

cal ci um and

mp 139°;
Mass Spectrum: FAB 429 ((M+H)T);
nnr § (dgDMSO) 1.20 (m, 2H), 1.45 (m, 4H), 2.00
(t, 2H), 2.77 (t, 2H), 3.23 (q, 2H), 3.34 (m, 4H+H,0),
3.55 (t, 2H), 6.69 (d, 1H), 6.78 (d, 1H), 7.16-7.28 (m,
5H), 7.84 (t, 1H):
15 Analysis: Found C,64.03; H,6.41; N,6.60; S,6.84%
C23H28N204S requires: C,64.46; H,6.58; N,6.54;
S,7.48%.
ii. 4-Hydroxy-7-[2-[6-(2-phenylethoxy)hexyllamincethyl]-
1,3-benzothiazol=-2(3H)-one hydrochloride
mp 219-222°C (decomposes);
Mass spectrum: FAB 415 ((M+H)+);
nnr 6§ (dgDMSO) 1.22-1.37 (m, 4H), 1.47 (t, 2H),
1.54-1.64 (m, 2H), 2.8-2.9 (m, 6H), 3.01-3.12 (brm, 2H),
3.34-3.47 (m, 2H), 3.55 (t, 2H), 6.76 (d, 1H), 6.88 (d,
% 1H), 7.06-7.32 (m, 5H), 8.87 (brs, 2H), 10.15 (s, 1H),
11.78 (s, 1H):
Analysis: Found C,60.82; H,6.53; N,6.01; S,6.63;
Cl,8.34%
Cy3H3gN5,048.HCL requires: C,61. 25, H,6.93;
0 N,6.21; §,7.11; Cl1,7.86%.
b) 4-Hydroxy-7-[2-{5~(3-phenylpropoxy)pentyllaminocethyl]-
1,3-benzothiazol=-2 (3H)~one hydrochloride
i. N-[2-(4~-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethyl]~5
- (3-phenylpropoxy)pentanamide
3 mp 141-142°;

10
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-obtained in the formof a salt, conveniently a pharmaceutical ly
acceptabl e salt. \Were desired, such 20 salts nay be converted to the free

bases usi-ng conventi onal nmet hods. Pharnaceutically acceptable salts may
"be prepared by reacting the conpound ofj4ornula | with an appropriate
acid or base in the presence of a suitable solvent. Sui t abl e

phar maceutical |y acceptable esters of the conpounds of fornmula | include

| ower al kyl estersMagsgSpectety! FRBt 29 Thr+rstprs may be nmade by

conventi onal t echni esterifi e} an cation.
Soitabl ¢ ami des i nORBd (RRGEaf; 2aERG By ggﬁﬁo 1,76 WhETRELS %t ed al kyl
Clerr]-[err] dm,pREIYl 2adBdét, aHi, nAy6be(t, RHle by7tohven2ﬁbna$ -40 (m,
techni ques, e,gs rgagglqg ogﬁgn gsigr(t Qﬁ)thg ggrggsppﬁplng 861 ggwi th
ammoni a ok an a§propr|at ounds’ of formula | may

exhi bit taut oABei sy 18 (mthéy)n39 575émcoﬁﬁévn oﬁé 6 rﬂvrﬁﬁbsy%ﬂe?7lés'

carbon atons 3f)and may therefore exhibit optical and/or
Analysis: Found C,64.14; H,6.57; N,6.77; S,7.45%
Cy3H,gNy 0,48 requires: C,64.46; H,6.58; N,6.54;
S,7.48%.
ii. 4-Hydroxy-7-[{2-[5-(3-phenvlpropoxy)pentyllaminoethylj-
1,3-benzothiazol=-2(3H)-one hydrochloride
mp 211-212°; o
Mass Spectrum: FAB 415 ((M+H)+);
nmr § (dgDMSO) 1.38 (m, 2H), 1.51 (m, 2H), 1.61
5 (m, 2H), 1.79 (m, 2H), 2.61 (t, 2H), 2.86 (m, 4H), 3.06
(brm, 2H), 3.35 (m, 4H), 6.76 (d, 1H), 6.86 (d, 1H), 7.17
(m, 3H), 7.27 (m, 2H), 8.81 (brs, 2H), 10.13 (s, 1H), 11.77
(s, 1H);
Analysis: Found C,60.83; H,7.02; N,6.21; S,6.94;
0 c1,8.04%
C,4H5oN;03S.HC1 requires: C,61.25; H,6.93;
N,6.21; S,7.11; C1,7.88%.
c) 4~-Hydroxy=7—-[2-[5-[2-(5-methylfuranyl) lpentyl]l-

aminoethyl]-1,3-benzothiazol-2(3H)~one trifluorocacetate
25§, N-[2-{4-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethyl]-
5-(5-methylfuran-2-yl)pentanamide
mp 153-154°;
nmr 6 (dsDMSO) 1.47-1.51 (m, 4H), 2.03-2.04 (m,
2H), 2.20 (s, 3H), 2.5 (2H+DMSO), 2.59 (t, 2H), 3.23 (q,
¥  2H), 5.90-5.92 (m, 2H), 6.69 (d, 1H), 6.78 (d, 1H), 7.87
(t, 1H), 9.89 (s, 1H), 11.61 (s, 1H):
Mass Spectrum: FAB 375 ((M+H)T).

ii. 4-Hydr ~7=[2=[5=[2~(5~met u entyll-
ami t =1,3-benzothi - -one trifluorocacetate
35 mp 237-239° (decomposes);
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.di astereoi soneri sm Di astereoi soners may be separated usi ng conventi onal
techni ques, e.g. chromatography or fractional crystallisation. The
various optical isoners may be isolated by separation of a racem c or

‘ot her m xture of the compounds using cqgwwentional, e.g. fractional
crystallisation or HPLC, techniques. Alternatively the desired optical

| soners may be nade by reaction of the appropriate optically active
starting materi al snmlflder(d Dmsm)dllt |:xmsL Vi ] c(nn,vm:!l{) Ndt. SCalsé 4r Jagni sat i on.

By the terma n s t VC at or
unsat ur at ed aHﬁjlf %e%(geg :E}E gf 5I‘tn ‘? erm c’yq éil kdﬁrctl nc%Had errﬁ [err]
cyclic groups2H), Theoc{r) oky|5 FouprnedH)corfiaih (d.okH) + & 339ne(1der oat ons
selected fro Ij}l)r Q agg §D %hezﬁ)y,clmliéyl(&ré)uplﬁmy Be 73 (WsbstH)t;ut ed or

substi tuted, exa one_or nore r oups selected f'r om.- OH,
hal ogen, : kyl O ebpa Yem F%H%@'ﬂ el {47 N &R0 §q%&9Y or
NJ err]. Providede %@ Jﬂiﬂ”&éﬁﬁ&résﬁ interfere with the
ef fi cacy of the53 oigﬁéﬁg 91 ﬁ@r |§§le§ gygégalkyl groups which may be
d) 4-Hydroxy-7-{2=[7=( e e 1 i 1]-
1,3-b iazol- -0 ori
o i, N-[2-(4~Hydroxy-2-oxo-3H-1,3-benzothjazol-7-vl)ethylj-
7—-(2-phenylethoxy)heptanamide
mp 140-142°;
nmr § (dgDMSO) 1.17-1.24 (m, 4H), 1.43-1.48 (m,
4H ), 2.00 (t, 2H), 2.58 (t, 2H), 2.79 (t, 2H), 3.23 (q,
15 2H), 3.33-3.67 (m, 2H), 3.54 (t, 2H), 6.69 (d, 1H), 6.78
(d, 1H), 7.16-7.29 (m, 5H), 7.48 (t, 1H), 9.89 (s, 1H),
11.61 (s, 1H):
ii. 4-Hydroxy-7-[2-[7-(2-phenylethoxy)heptyl]aminoethyl]-
1,3-benzothiazol~-2(3H)-one hydrochloride
20 mp 225-227°;
nmr § (dgDMSO) 1.26 (brs, 6H), 1.43-1.52 (m, 2H),
1.54~1.64 (m, 2H), 2.79 (t, 2H), 2.86~2.92 (m, 4H),
3.01-3.11 (m, 2H), 3.67 (t, 2H+H,0), 3.56 (t, 2H), 6.78
(4, 1H), 6.87 (d, 1H), 7.16-7.30 (m, 5H), 8.98 (brs, 2H),
5  10.16 (s, 1H), 11.79 (s, 1H); '
Analysis: Found C,61.70; H,7.12; N,6.20; S,6.92%
CoygH4aoN504S. .HCl requires: C,61.98; H,7.15;
N,6.02; S,6.89%.
e) 4-Hydroxy-7-[2-[4-(2 phenyletho;y)butyl]amlnoethxl]-
1,3-benzothiazol=-2(3H)-one hydrochloride
i. N-[2-(4-Hydroxy-2-oxo-3H-1, 3-benzothiazol-7-yl)ethyl]-
4-(2-phenylethoxy)butanamide
Mass Spectrum: FAB 401 ((M+H)™);
nmr & (CDCl,+d DMSO) 1.67-1.81 (m, 2H), 2.09
3 (¢, 2H), 2.61 (t, 2H), 2.77 (t, 2H), 3.30-3.36 (m, 4H),
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.20 nmentioned include CJerr] and Cerr] cycloal kyl groups, e.g.

cycl ohexane. The termaryl includes aronmatic radicals having five
or six atons in a single ring system such groups may contain from1 to
3 heteroatons selected fromN, Oand S. _ ;dhe single ring system may be
substituted to forma mul tiple fused ring systemcontaining up to 10
atons, for exanpl e, naphthyl, indenyl or benzothiazolyl. The aryl

group may- be §n§§b%iltuk¢¢ er4eu¢stsuuna¢, Gossexanpin) byg.71 g IH) pore

g{@??f fglffted frﬁHFQrKF'ogﬁﬁmfgrP? %XEFOV}ﬁi ih ggr J>Eubhﬁgﬁbstltuents
4 t=-HvH 2 , AL

do not interfede

groups whi ch . 4 Ie erered carbocycllc and
het erocyclic &y O . “tr any pyri di nyl and thienyl.
However, We prefermpoﬁpduﬁ@§ Gf fornula | in which Y

nmr § (dgDMSO) 1.52-1.57 (m, 2H), 1.61-1.69 (m,
2H), 2.80 (t, 2H), 2.84-2.89 (m, 4H), 3.02 (brm, 2H), 3.40
(t, 2H), 3.57 (t, 2H), 6.78 (d, 1H), 6.87 (d, 1H),
7.15-7.29 (m, 5H), 8.96 (brs, 2H), 10.18 (s, 1H), 11.80 (s,
10 1H) ; )

Analysis: Found C,59.40; H,6.51; N,6.56; S,7.77;
Cl,8.00%
C21H26N203S.HC1 requires: C,59.64; H,6.20;
N,6.62; S,7.58; C1,8.30%.
15 f£) 4-Hydroxy-7-[2-{5~(2-phenylethoxy)pentyllaminoethyl]~-
1,3-benzothiazol-2(3H)-one hydrochloride
i. N-[2~-(4-Hydroxy-2-oxo-3H~-1,3~-benzothiazol-7-yl)ethyl]-
5-(2-phenylethoxy)pentanamide
Mass Spectrum: FAB 415 ((M+H)+);
20 nmr § (CDCl,) 1.50-1.60 (m, 2H), 1.60-1.70 (m,
2H), 2.18 (brt, 2H), 2.67 (m, 2H), 2.86 (t, 2H), 3.44 (t,
2H) 3.45-3.53 (m, 2H), 3.66 (t, 2H), 6.3 (brs, 1H), 6.65
(4, 1H), 6.72 (d, 1H), 7.19-7.26 (m, 6H), 9.60 (s, 1H).
ii. 4-Hydroxy-7-[2-[5-(2-phenylethoxy)pentyljaminocethyl]-
25 1,3-benzothiazol-2(3H)-one hydrochloride
mp 209-210°;
nmr § (dgDMSO) 1.28-1.35 (m, 2H), 1.48-1.52 (m,
2H), 1.57-1.68 (m, 2H), 2.80 (t, 2H), 2.85-2.94 (m, 4H),
3.05 (brs, 2H), 3.38 (t, 2H+H,0), 3.56 (t, 2H), 6.78 (4,
%  1H), 6.87 (d, 1H), 7.19-7.30 (m, 5H), 8.93 (brs, 2H), 10.16
(s, 1H), 11.79 (s, 1H):
Analysis: Found C,60.09; H,6.45; N,6. 36, Cl,9.30%
CZZH28N203S.HCI requires: C,60.47; H,6.69;
N,6.41; Cl,8.11%.
3 qg) 4-Hydroxy-7-[2-[6~-(phenylmetho aminoeth
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- 9- represents phenyl . Hal ogens with which Y may be

substituted include brom ne, chlorine and fluorine. Wher e
the group X contains nore than one group 5 selected from-S-, -SO,
-SJerr]-, -0, CRerr]Rerr], pheny nei hyne, -NH, -CONH, -NHCO and
-NHCONH-, then those groups may be the same or different. Ve
prefer conpounds I n mhlch Xis |nterrupted or termnated by at | east
one group, A - flgs, e€.g. one or two

groups, selec{ednf'
phenyl met hyne,
groups whi ch & follomﬁng 15

CH SC 1 ol GG e ] -
REvASAEYI Datd q’?j‘ﬁﬁjgﬂﬁﬂﬁtﬁ’f‘%é@ﬁef%’m

(CH[err])[err]C) ~(CHerr])[err]OCH err]-
-(CHerr]) [err]  Gilers | )dgoMdo)2Qr. 2-1. 3 - (@GH2a1yr,] hl.a-nl. 96Ckker ukyerr] -
~(CHerrD) ey IX R ETHY [ 17 (¢, 2m), 3.2-3.3 (m, 2H), 3.3-3.4 (m,
2H), 4.44 (s, 2H), 6.69 (d, 1H), 6.78 (4, 1H), 7.24-7.37
(m, 5H), 7.85 (t, 1H), 9.91 (s, 1H), 11.61 (s, 1H).
10 ii. 4-Hydroxy-7-{2-[6~(phen tho aminoeth
1,3-benzothiazol~-2(3H)-one hydrochloride
mp 208-211°;
nmr § (dgDMSO) 1.27-1.38 (m, 4H), 1.5-1.65 (m,
4H), 2.81-2.94 (m, 4H), 3.02-3.11 (m, 2H), 3.42 (t, 2H),
1> 4.45 (s, 2H), 6.76 (d, 1H), 6.86 (d, 1H), 7.25-7.38 (m,
5H), 8.81 (brs, 2H), 10.13 (s, 1lH), 11.77 (s, 1H);
Analysis: Found C,59.42; H,6.85; N,6.37; S,7.25;
Cl,9.44%
CyoHygN,0435.HCl1 requires for 0.17 moles excess
20 HCl: C,59.55; H,6.63; N,6.31; S5,7.23; Cl1,9.45%.

h) 4-Hydroxy-7-[2-[{4~-(4-phenylbutoxy)butyljaminocethyl]-
1,3-benzothiazol-2(3H) -one hydrochloride
i. N-[2-(4-Hydroxy-2-oxo~-3H-1, 3~benzothiazol-7-yl)ethyl-
4~ (4-phenylbuto butanamide
25 mp 133-135°;
Mass Spectrum: FAB 429 ((M+H)¥);
nmr § (CDCl;) 1.06-1.23 (m, 4H), 1.36 (q, 2H),
1.73 (t, 2H), 2.11-2.17 (m, 4H), 2.23 (t, 2H), 2.91-2.94
(m, 4H), 6.25 (d, 1H), 6.31 (d, 1H), 6.66-6.81 (m, 6H),
3 8.67 (s, 1H), 10.42 (s, 1H).
ii. 4-Hydroxy-7-[2-[4-(4-phenylbutoxy)butyljaminoethyl]-
1,3-benzothiazol-2 (3H) -one hydrochloride
mp 208°;
nmr § (dgDMSO) 1.6 (brm, 8H), 2.58 (t, 2H), 2.88
% (brm, 4H), 3.05 (t, 2H), 3.45 (m, 4H+H,0), 6.77 (d, 1H),
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~(CH err])[err]QCH err])[
-(CH err])[err]SOerr] (CH
-(CH err])[err] CONH(CH[ err 25

“CHerr]SOerr](CHerr])[e CCNH(CH[errL)ﬁgrL]-

-(CH err])[err] NHCONH(CH err])[err] -

-CHMe(CH err])4Q(CH err])[err]-

-CMe[ err] (CH er.eb) 48 Chligr,r F)fergi; 3H), 7.26 (Mé pHEf es.sONPOEHAS210Y,
formula | in [ ?Lerr and 30 R err] together represent the group -S-.
W prefer Ar g%6 E )éh the -OH is positioned ortho to the NH

gr oup. mhehYEpsrrfoand R, 6PrRlar 8,3t A8r Nhanlhyd8pge2: al kyl
groups whi ch Eﬁeg HRy represent include alkyl Clerr]-[err], for 35 exanple,
methyl.

%3[err]NH(CH[err])[err]
err

C,3H3gN304S.HC1.0.97H,0 requires: C,58.90;
H,7.03; N,5.97; S§,6.82; Cl1,7.60%.
i) - -7-[(2-(6- i -1,3~-
benzothi - H)-o o)

10 g-phen X ide
mp 161.5-162.5°;
Mass Spectrum: FAB 407 ((M+H)+);
nmr § (dgDMSO) 1.30-1.39 (m, 2H), 1.48-1.57 (q,
2H), 1.64-1.72 (m, 2H), 2.03-2.06 (t, 2H), 2.57-2.61 (t,

15  2H), 3.21-3.26 (m, 2H), 3.90-3.94 (t, 2H), 6.68-6.80 (m,
2H), 6.88-6.91 (m, 3H), 7.24-7.29 (t, 2H), 7.85-7.89 (t,
1H) .

ii, 4-Hydroxy-7-[{2-(6-phenoxyhexyl)aminoethyl]-1,3-
benzothiazol-2 (3H) ~one hydrochloride

20 mp 213-214°;

nmr § (dGDMSO) 1.26-1.50 (m, 4H), 1.55-1.65
(quin, 2H), 1.65-1.78 (quin, 2H), 2.80-2.85 (t, 2H),
2.90-2.94 (t, 2H), 3.06-3.09 (t, 2H), 3.94-3.97 (t, 2H),
6.74+6.87 (2xd, 2H), 6.90-6.93 (m, 3H), 7.25-7.29 (t, 2H),

5 8.59 (brs, 2H), 10.10 (brs, 2H):;

Analysis: Found C,58.93; H,6.49; N,6.71; S,6.94%
C,1HygN,045.HC1.0.36H,0 requires: C,58.74;

H,6.50; N,6.52; S,7.47%. _

3) 4-Hydroxy=~7-[2-[6-~(3-phenylpropoxy)hexyllaminoethyl]-

30 1,3-benzothiazol-2(3H)-one oxalate
i. N-[2-(4-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethyl]~-
6~ (3-phenylpropo hexanamide

Mass Spectrum: FAB 443 ((M+H)1).
ii. - oxy-7-[2-[{6-(3~-phen o) aminoethylil-

35 1,3~ i - -0
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-~ 10 We prefer conpounds of formula I in which R5 represents

hydr ogen. The conmpounds of fornula | are useful in that they

exhi bit pharnmacol ogical activity in animals. In particular t he conpounds
‘are [err]2-adrenoreceptor agonists. The g activity may be denonstrated in
the isolated trachea of the gui nea pi g, as described by T.P. Kenakin,

Br. J. Phar macol ., 1980, 71, 407. The conpounds are al so dopam ne

DA2- agoni st s. Thed@lygguhéﬁfl(uéddﬁbdgegyyatest 10 conpounds for the DA2

bi nding sites in bovine |tU|t$y ranes my he detern1ned fromthe
di spl acenent of  NBY &t F pr oby | ﬁﬁﬁbpdﬁﬁwpﬂ1 e “dnd7of(m, 4H),

[[elrr] H - spi pprmensn (qide, amgpnm.sz-aaraseme o), nmmsdmlexssa(lnigt.GtTP _

anal ogue C . RS , n . ees nt erior

Pituitary Do ei'Fé;ce & f B"f%’m) ’rafl B o?iadﬂI &1 d‘t'erzggfvg’r fglzbl]"és'lgﬁ gh and

Low Affinity Sl.t e‘EH)OA‘ 6h’é4-E§276 (@pﬁﬁmeﬁ Relceptés , (d),. 1Bi)ol .7 .APe., 291982,

257(11), 6 pg% pait oﬁ“ﬁhﬁﬂ tgﬁgdennnstrated in a
een the rab

functional sc |so ate ear arter rown 20 and O Connor,
Br. J. Pharnacol . Analsigs F‘Z‘B‘L‘ﬁ? C/5he30: Ky indb %1353 show advant ageous

DA[err]:[err][err]cfgﬂﬂgwgogs.l.s C,H,0, requires:
C,59.30; H,6.44; N,5.26%.

10 k) 4-Hydroxy-7-[2-[2-(4-methoxyphenvl)ethyllaminoethyl]-
1,3-benzothiazol=-2(3H)}=-on drochloride
i. ) othiazol-7-yvljethyl]-

4-metho henyl)acetamid
Mass spectrum: FAB 359 ((M+H)+).
15 jii. 4-Hydroxy-7-[2-[2-(4-methoxyphenyl)ethyl]aminoethyl]-
1,3-benzothiazol-2(3H)~one hydrochloride
mp 275-280°;
Mass spectrum: FAB 345 ((M+H)+);
nmr § (dgDMSO) 2.80-2.90 (m, 4H), 3.10-3.20 (brm,
20 4H), 3.73 (s, 3H), 6.77 (d, 1H), 6.86 (d, 1H), 6.90 (d,
2H), 7.18 (d, 2H), 9.00 (brs, 2H), 10.15 (s, 1H), 11.78 (s,
1H) ;

Analysis: Found C,56.52; H,5.48; N,7.23%
C;gHygN,03S.HC1 requires: C,56.76; H,5.56;
25 N,7.35%.
1)
aminoethyl]=--1,3-benzothiazol-2(3H)-one hydrochloride
i. N-{2-(4-hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethyl]~
2.2~-dimethyl-6-(2-phenylethoxy)hexanamide
30 mp 136-138°;
Mass spectrum: FAB 457 ((M+H)1);
nmr § (dgDMSO) 1.00 (s, 6H), 1.08-1.12 (m, 2H),
1.34-1.41 (m, 4H), 2.60 (t, 2H), 2.77 (t, 2H), 3.25 (q,
2H), 3.32 (t, 2H), 3.53 (t, 2H), 6.69 (d, 1H), 6.77 (d,
3% 1H), 7.15-7.27 (m, 5H), 7.49 (t, 1H), 9.88 (brs, 1H), 1l1.61
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‘rati os. The conpounds of forrmula | are indicated for use in t he
treatnment of the range of conditions known as 25 reversible obstructive

ai rways di sease, e.g. asthma and bronchitis. According to

‘anot her aspect of the invention there is_ ,5therefore provided a nethod of
treatment or prophyl axi s of reversibl e o%structive ai rways di sease,

whi ch nethod 30 conprises adm nistering a therapeutically effective
quantity of a¢spgpoyny;of formula I, or a pharmaceutically accept abl e

derivative thereo A tg a, patient sufferin? from or susc%gtible to such a
condi ti on. i Y%bgpoﬁﬂ\ﬂ%do@'?%r% 173k N dhdiTft ¥ or use 3
in the treatment o€,yRyiNys,Sthequitesi tCPe5,.76; H,7.06; N,6.16;

S,7.02%.

ii. - ~7=[2- - -6-(2- -

amincethyl]-1,3-benzothiazol-2(3H)-one hydrochloride

nmp 224-225°;
Mass Spectrum: FAB 443 ((M+H)+);
nmr § (dgDMSO) 0.96 (s, 6H), 1.21-1.30 (m, 4H),

19 1.45-1.48 (m, 2H), 2.78-2.82 (m, 4H), 2.95-2.99 (m, 2H),
3.02-3.12 (m, 2H), 3.39 (t, 2H), 3.57 (t, 2H), 6.78 (d,
1H), 6.87 (d, 1H), 7.16-7.29 (m, 5H), 8.58 (brs, 2H), 10.17
(s, 1H), 11.78 (s, 1H);

Analysis: Found C,62.62; H,7.51; N,5.91; S,6.67;

15 ¢€1,8.11%

CygH34N503S5.HC1 requires: C,62.27; H,7.36;

N,5.85; 5,6.69; Cl1,7.40%.

m) 4-Hydroxy-7-[2-[6-(2-phenylethylsulphonyl)hexyllamino-
ethyll-1,3-benzothiazol-2(3H)~-one hydrochloride
Wy, N-[2-(4-Hydroxy-2-oxo-1,3-benzothiazol-7-yl)ethyl]-6-
{2-phenylethylsulphonyl)hexanamide
mp 174-188°;
Mass Spectrum: FAB 477 ((M+H)¥);
nmr § (dgDMSO) 1.27-1.33 (m, 2H), 1.44-1.52 (m,
¢  2H), 1.61-1.70 (m, 2H), 2.01-2.05 (t, 2H), 2.57-2.61 (t,
2H), 2.98-3.07 (m, 4H), 3.20-3.26 (m, 2H), 3.37-3.43 (m,
2H), 6.69-6.86 (dd, 2H), 7.21-7.31 (m, 5H), 7.86-7.89 (t,
1H), 9.91 (s, 1H), 11.62 (s, 1H).

ii. 4-Hydroxy-7-[2-~[6-{2-phenylethvlsulphonyl)hexyl]lamino-

% ethyll-1,3-benzothiazol-2(3H)-one hydrochloride
mp 210-211°;

Mass Spectrum: FAB 463 ((M+H)T);
nmr § (dgDMSO) 1.35 (brs, 4H), 1.60 (brm, 2H),
1.68 (brm, 2H), 2.83-2.91 (m, 4H), 2.98-3.10 (m, 6H),
3% 3,37-3.42 (m, 2H), 6.75-6.88 (dd, 2H), 7.23-7.26 (m, 1H),
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~inflammatory and all ergic skin disorders, congestive heat failure and

gl aucomma. For the above nentioned uses the doses adm nistered
will, of course, vary with conmpound enpl oyed, the node of 5

“admi nistration and the treatment desired. p;jHawever, in general ,
satisfactory results are obtai ned when the conpound is adm nistered at a
dai |y dosage of from about 0.1 ng to about 20 ng per kg of animal body
wei ght, * preferablis g(lnyeqmr) q!u v CthdHi%SGQH ;to 4 t| rres a day or in 10
sust ai ned rel ease form For e .ot I do . range of
from7.0 ng to 1, MW%d dssgg@%f ?ﬁé %5 L’Ilt Sf’&? g?%l

adm ni stration COm%d NjQNSJHdl a(requ1rks40@ 158 .40 ; the conpound adm xed
with a SO|Idl? IJ L“;?z 41; p@e |caI diluent or carrier. The
conpounds; ‘ormu

nmay 'bé ! use on their own or in the f orm of
a0 bz - d gothipzed 1 api cal

approprlate ﬁbblClnrl5
adm ni strati Qe
phar maceuti ca
preferably | ess t &% IR 2 it
phar maceut i cafpivers AtH as @0f , in adn1xture mnth a
phar maceutical |y %e@} dle adj uvant, di luent or carrier

Exanpl es %f such ao‘fuv i luents and ca+rr| ers are
Mass Spectrum: 443 ((M+H) ")

nmr § (dgDMSO) 1.23-1.27 (m, 2H), 1.36-1.52 (m,
4H), 2.01-2.05 (t, 2H), 2.56-2.60 (t, 2H), 2.60-3.05 (q,
2H), 3.23 (q, 2H), 6.09 (t, 2H), 6.68-6.79 (dd, 2H), 6.87
(t, 1H), 7.19 (t, 2H), 7.35-7.37 (d, 2H), 7.86 (t, 2H),
15 g8.37 (s, 1H). -

ii.
ethylaminolhexyl]~N'-phenyl urea hydrochloride

mp 209-210°;

Mass Spectrum: FAB 429 ((M+H)™);

nmr § (dgDMSO) 1.25-1.65 (m, 8H), 2.75-3.15 (m,
8H), 6.18-6.21 (t, 1H), 6.73-6.76 (d, 1H), 6.85-6.89 (t,
2H), 7.18-7.22 (t, 2H), 7.36-7.38 (d, 2H), 8.45 (brs, 3H),
10.13 (s, 1H), 11.75 (s, 1H):;

Analysis: Found C,52.55; H,5.35; N,10.24; S,5.15%

C5qHygN4045.HC1.0.64 CF3CO,H requires:
c,51.99; H,5.55; N,10.41; S,5.96%.
o) 4-Hydroxy-7-[2-[6—-[2-(4-nitrophenyl)ethoxylhexyl]lamino-
ethyl]-1,3~benzothiazol-2(3H)-one hydrochloride

Prepared by the method of Example 1b) using the amide
of Example 1lla).

mp 160-163°;

Mass spectrum: FAB 460 ((M+H)+):

nmr § (d,DMSO) 1.27 (m, 4H), 1.45 (m, 2H), 1.58
(m, 2H), 2.86 (m, 4H), 2.95 (t, 2H), 3.05 (brm, 2H),
35 3.38-3.62 (t, 2x2H), 6.76-6.86 (dd, 2H), 7.53-8.15 (dd,
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.25 for tablets and dragees - |actose, starch, talc, stearic acid;
for capsules - tartaric acid or | actose; for injectable solutions
- water, alcohols, glycerin, vegetable oils; 30 for suppositories -
‘natural or hardened oils or waxes - p%&ogpositions in a formsuitable
f or oesophageal adm ni stration include tablets, capsules and dragees;
conpositions in a formsuitable for admnistration to the lung include
aerosol s, "par uHgyl ar.Bg peasysunosed 35,aeRpsols;77 (s, 1H);

- 12 - Analysis: Found C,55.35; H,6.08; N,8.48; §,6.62;
Cl,7.8%
C23H29N3055.HCI requires: C,55.69; H,6.09;
N,8.47; S§,6.42; Cl1,7.15%.

p) 4-Hyd ~-7-[2=-[6-[{2-(4-h oxX e etho - -

di i - - othi - -

hydrochloride

i, -{2-(4-Hydro t -N-[2=-(4~hyd -2-0X0-3H-
10 3-be i -7- e - ~dimethylhexanamide

Mass Spectrum: FAB 473 ((M+H)+);
nmr § (d,MeOH) 0.98 (s)+1.00-1.05 (m) (8H),
1.29-1.37 (m, 4H), 2.60-2.65 (m, 4H), 3.25-3.47 (m,
6H+H,0), 6.55-6.60 (m, 3H), 6.73-6.75 (d, 1H), 6.89-6.92
15 (qd, 2H). |
ii. 4-Hydroxy-7-[2-[6-[2-(4-hydroxyphenyl)ethoxy]=-2,2~-
dimethylhexyl]aminoethyl]-1,3-benzothiazol-2{3H)-~one
hydrochloride
np 204-205°;
Mass Spectrum: FAB 459 ((M+H)");
nmr § (dgDMSO) 0.95 (s, 6H), 1.25 (brs, 4H),
1.45-1.48 (brt, 2H), 2.65-2.69 (t, 2H), 2.81 (brs, 2H),
2.90-2.95 (brm, 2H), 3.07 (brs, 2H), 3.37 (m, 2H+H20),
3.47-3.51 (t, 2H), 6.64-6.67 (d, 2H), 6.75-6.77 (d, 1lH),
6.85-6.87 (d, 1H), 6.99-7.01 (d, 2H), 8.35 (brs, 2H), 9.2
(s, 1H), 10.1 (s, 1H), 11.8 (s, 1H):
Analysis: Found C,58.07; H,7.29; N,5.42; S,6.19%
Cy5Hy4N50,4S.HC1 (1.22M H,0) requires:
C,58.07; H,7.41; N,5.46; 5,5.84%.
q) 7-Hydroxy—-4-[{2-{6-[2~(1-naphthyl)ethoxylhexyl]amino~
ethyli]-1,3-benzothiazol-2(3H)-one hydrochloride
i. N-[2~-(4-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-vyl)ethyl]-
6-[2-(1-naphthyl)ethoxylhexanamide
Mass Spectrum: FAB 479 ((M+H)1).

ii. 7-Hydroxy-4-{2-[6-[2-(1-naphthyl)ethoxylhexyl]amino~-

20
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~conpositions in a formsuitable for admnistration to t he skin include

creans, e.g. oil-in-water enul sions or wat er-i n-oil emul si ons;
conpositions in a formsuitable for adm nistration to t he eye include
drops and oi nt nents. The conpounds 2of -fornmul a I have the advant age
t hat they are less toxic, nore efficacious, are |onger acting, have a
broader range of activity, are nor e potent produce fewer side effects,
are nore easi lgethat 3ct ben zivedhhd ag e achdoplidegi ca

properties, than cg{g)q nds %f si m lar structure. The invention
|S|Ilustrated but "I n no yllmted by the foll ow ng Exanples, in

whi ch tenperatures”@ﬁé|$P3Ctr@§gré@§ @diSsi (UM+HTRQ ir eact i ons wer e per f or med
under an i nert &iﬂ@%pk[@ébmfo eixt,er '?Jﬂsr 0&@1’) Orl av99Brs, 2B¥anmple 1
7-[2-[6-[2 (2.3 h dr o- ndegylogy&% éy
ethyl ] - 4- hydrdxyr’ﬂ l?en?l“ﬁl'afol & (B0 )hy&r-aéhl(srﬁdem)fa? 28 (t,
lgl-[g Ezzl g!ygrﬁmf)z laxao?:l-d-ﬂ, lame;]zaﬁtdsl aagl 2®)y, atisyl(l, ZQ), 6.86 dI

i 0 nylL.oxy a ution
of 7-(2- an1noet y|f*+ g}oxy %é3Q§Bng%9H|323P é}BH?H hgg Z§VOn1de
(1.50 g) and 1H)6- Pzﬁ@zxﬁndﬂwydr@-BH%&nGenﬁmbxyﬂphazaMSLclH¢bd1@1741(g) in
dinethylfornaqhgq (25 mM) was added triethylam ne

10 Analysis: Found C,64.47; H,6.69; N,5.71; S,6.19%

C27H32N203S.HC1 reqU.ires: C,64.71; H,6.64;
N,5.59; S,6.40%.

r) 1=-[2-[6=(2-Cyclohexylethoxy)hexyl]laminoethyl]-4~hydroxy
-1,3-benzothiazol-2(3H)-one hydrochloride
i. 6-(2-Cyclohexylethoxy)-N-[2~-(4~-hydroxy~2-oxo-3H-1,3~
benzothiazol-7-yl)ethyl lhexanamide
Mass Spectrum: FAB 435 ((M+H)™);
nmr § (CDCl;+d,DMSO) 0.85 (m, 2H), 1.0-1.7 (m,
17H), 2.1 (t, 2H), 2.6 (t, 2H), 3.3 (m, 6H), 6.7 (d, 1H),
® 6.5 (a4, 1H), 6.9 (t, 1H), 10.7 (brs, 1H);
ii. 72-f{2-[6-(2-Cyclohexylethoxv)hexyllaminoethyl]-4-hydroxy
-1,3-benzothiazol-2(3H)-one hydrochloride
mp 224-227°;

Mass Spectrum: FAB 421 ((M+H)+)'
25 nmr § (d DMSO) 0.88 (m, 2H), 1.0-1.25 (m, 3H),

1.25-1.40 (m, 7H), 1.40-1.55 (m, 2H), 1.55-1.7 (m, 7H),
2.83 (m, 2H), 2.90 (m, 2H), 3.05 (m, 2H), 3.0-3.4 (m,
4H+H20), 6.75 (d, 1H), 6.86 (d, 1H), 8.7 (brs, 2H), 10.11
(s, 1H), 11.76 (brs, 1H): -
30 Analysis: Found C,59.88; H,8.08; N,6.19; S,6.18;
Cl,8.69%
Cy3H4gN,045.HC1 requires: C,59.88; H,8.11;
N,6.07; S,6.95; Cl1,8.57%.
s) 7-[2-[6-[2-(4~-B ophenyl)ethoxylhe aminoethyl]~-4-
35 hydroxy-— ~be - -one h
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25 (0.72 m), 1-hydroxybenzotriazole hydrate (1.905 g) and

di cycl ohexyl carbodiimde (1.38 g). The m xture was stirred for 40 hours
at roomtenperature. dacial acetic acid (0.4 m ) was added and stirring
‘continued for 15 mn. The di et hyl f or  de was renoved under reduced
pressure, the residue slurried with ethyl acetate (50 m) and the
suspended di cycl ohexyl urea renpved by filtration. The filtrate was

washed with shf urag dfA oMk Q4);- The
sol vent was rge G a residue ich was

purified by ] ‘ ]
-13 et hanol |mp(n43ﬁxﬂiM£thane as eluant to gi ve the sub-titled

compound as a yel gy Didpectrum: FAB 507/9 ((M+H)™);
5 nmr § (dgDMSO) 1.15-1.24 (m, 2H), 1.42-1.49 (m,
4H), 2.01 (t, 2H), 2.59 (t, 2H), 2.76 (t, 2H), 3.18-3.30
(m, 2H), 3.33 (t, 2H), 3.53 (t, 2H), 6.70 (d, 1H), 6.79 (d,
1H), 7.19 (d, 2H), 7.45 (d, 2H), 7.85 (t, 1H), 9.5-11.5
{(v.brs, 2H);
10 Analysis: Found C,54.39; H,5.30; N,5.63; S,5.14;
Br,16.96%
Cy3H59N,0,8Br requires: C,54.44; H,5.36;
N,5.52; S§,6.32; Br,15.74%.
ii. 7=-[2~-[6-[2-(4-Bromophe etho he amincethylj-4-
15 . hydroxy-1,3-benzothiazol-2(3H)-one hydrochloride
mp 199-200°;
Mass Spectrum: FAB 577/9 ((M+Rb)+):
nmr § (dsDMSO) 1.22-1.37 (m, 4H), 1.42-1.51 (m,
2H), 1.57-1.64 (m, 2H), 2.77 (t, 2H), 2.85-2.96 (m, 4H),
2 3.06 (t, 2H), 3.36 (t, 2H+H,0), 3.55 (t, 2H), 6.78 (d,
1H), 6.87 (d, 1H), 7.20 (d, 2H), 7.46 (d, 2H), 9.1 (v.brs,
1H), 10.2 (v.brs, 1H):
Analysis: Found C,51.98; H,5.68; N,5.39; S,5.94;
Cl,7.02%
25’ Cy4HygN5,04,SBr.HC1 requires: C,52.13; H,5.71;
N,5.29; §,6.05; Cl,6.69%.
t) 4-Hydroxy-7-[2-[6~[2-(2-thienyl)ethoxylhexyl]lamino-
ethylj-1,3~benzothiazol-2(3H)-one hydrochloride
i. N-[2-(4-Hydroxy-2-oxo-3H-1, 3~benzothiazol~7-yl)ethyl]—
% 6-[2-(2-thienyl)ethoxy]lhexanamide
mp 130-132°;
Mass Spectrum: FAB 435 ((M+H)+):
nmr § (dgDMSO) 1.16~1.29 (m, 2H), 1.40-1.57 (m,
4H), 2.01 (t, 2H), 2.59 (t, 2H), 3.00 (2H, t), 3.20-3.37
3% (m, 2H), 3.35-3.45 (m, 2H+H,0), 3.56 (t, 2H), 6.70 (d,
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-nnr [err] (d[err]DVSO 1.22 (m 2H), 1.45 (brm 4H), 2.00 (t, 2H), 2.58
(t, 2H, 2.80 (d, 1H), 2.85 (d, 1H), 3.06 1H), 3.10 (d, 1H), 3.22 (q,
2H), 3.4 (m 2H+H erer]0), 4.26 (m 1H, 6.70 (d, 1H, 6.80 (d, 1H,
‘7.1-7.2 (m 4H), 7.83 (t, 1H), 9.88 Lbys,~1H), 11.61 (s, 1H). b)

2
7-r2-[6-[2-(2.3-D hydro-1H i ndenyl oxy) ] hexyl ] am no-
et hyl ] - 4- hydr oxy- 1. 3- benzt hi azol - 2( 3H) - one hydrochl ori de 10
Bor ane-t et r ahygly of g[ 29 8@| Ut éjaﬁ)bﬁrm,fﬂﬁu k19ﬁ96 94 (wgsS 1Mjded .70

dropwise to a tirred solutio th p 39 g) in
dry tetrahydrS?ur%“) T%e£#1i €+e fﬂﬁ % é EPrs' reﬂﬁufﬁﬁﬁgﬁi’thrn
| ayer chronatn@raphy I ndi cated the reaction had gone to conpletion,

about 3 15 hours. JThe)peact i PBuNEScConl 26, ANt 164 fapal. d2 % M. age _added,

the m xtuge was then er reflux

sol vent was rennve@zyﬁdsN29¢§mCEGGU1reire%e%ﬁeoﬁﬂdﬁtﬁep}e5|due dlssolved in

nmet hanol (25 g1g 59 s,1¥hisgH, was added conc. hydrochloric acid (sg. 1.18,
0.55 20 m). he sol h

) [ ) ] . CO0I|ng
and renoval ofi th-' A A e e etifrce < T : NPt y

resi due whi chewhel ' ahe i Al ) D1 ;—conpound as an

off white solid, mhrcg ] further purrfred by reverse phase HPLC usrng
met hanol / Q, 1% 25 RBuédis }rlfluoroacetate as eluant. np 220-223

Mass Spect?unr FABMaSE spb@EWPEFrF)B 421 ((M+H) ")

nmr 6 (dgDMSO) 1.31 (brs, 4H), 1.47-1.53 (m, 2H),
1.54-1.66 (m, 2H), 2.84-2.93 (m, 4H), 2.87 (t, 2H), 2.89
(brs, 2H), 3.40 (t, 2H), 3.57 (t, 2H), 6.77 (4, 1H), 6.87
(4, 1H), 6.89 (brs, 1H), 6.92-6.95 (m, 1H), 7.31 (dd, 1H),
9.01 (brs, 2H), 10.16 (s, 1H), 11.78 (s, 1H);

Analysis: Found C,55.40; H,6.47; N,6.28; S5,13.86;
Cl,7.38%

Cy1HygNy045, . HCL requires: C,55.11; H,6.39;
N,6.13; S,14.02; C1,7.76%.
u) R,S)-4-Hydroxy-7-{2-[2-methyl-6~-(2-phenyletho hexyl
-aminoethyl]-1,3-benzothiazol-2(3H)-one hydrochloride
i. N-[2-(4-Hydroxy-2-oxo-3H-1,3~benzothiazol-7- ethyll-
2-methyl-6-(2~phenylethoxy)hexanamide

Mass Spectrum: 443 ((M+H)T).
ii. (R,S)=-4-Hydroxy-7-[2-[2-methyl-6~(2-phenylethoxy}hexyl]
-aminoethyl]-1,3-benzothiazol-2 (3H)-one hydrochloride

mp 211-212°;

Mass Spectrum: FAB 429 ((M+H)Y):

nmr § (dgDMSO) 0.94 (d, 3H), 1.11-1.51 (m, 6H),
1.80-1.85 (m, 1H), 2.70-2.93 (m, 6H), 3.01-3.11 (m, 2H),
3.38 (t, 2H), 3.56 (t, 2H), 6.78 (d, 1H), 6.86 (d, 1H),
7.16-7.29 (m, 5H), 8.82 (brs, 2H), 10.15 (s, 1H), 11.78 (s,
1H) ;

15
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Analysis: Found C,61.31; H,7.31; N,6.11; S,6.78%

» C,4H45N,0435.HCL requires: C,61.98; H,7.15;
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‘nnr [err] (d[err]DMSO) 1.23 (brs, 4H), 1.48 (brt, 2H), 1.59 (brm 2H)
2.85 (brm 6H), 3.10 (brm 4H), 3.42 (t, 30 2H), 4.26 (m 1H), 6.76 (d,
1H), 6.86 (d, 1H, 7.12 (m 2H), 7.20 (n1 2H), 8.80 (brs, 2H), 10.13 (s,

1H), 11.77 (s, 1H); Anal ysis: _Fg nd C 61.94; H, 6.91; N, 6.15;
S, 6.52% C[err]H[err]CN[err]CIerr]S requires: C, 62.25 H,66.75;
35 N, 6.05; S, 6.92% This is the
repl acenent skeetoz; s,6.98%. - 14 -

V) i

ami

i.

5 ge A (e

Prepared by the method of Example la) from
7-(2~aminoethyl)-4-hydroxy-benzimidazol-2 (3H) -one
hydrobromide, which was prepared from N-[2-(3-amino-4-
methoxyphenyl)ethyl]trifluoroacetamide using a procedure
outlined in J. Med. Chem., 1987, 30, 1166.

10

mp 205-207°;
Mass Spectrum: FAB 412 ((M+H)™);
nmr & (dgDMSO) 1.18-1.24 (m, 2H), 1.43-1.49 (m,
4H), 2.01 (t, 2H), 2.65 (t, 2H), 2.79 (t, 2H), 3.21 (q,
15 2H), 3.34 (m, 2H+H,0), 3.55 (t, 2H), 6.36 (d, 1H), 6.53
(d, 1H), 7.16-7.29 (m, 5H), 7.30 (t, 1H), 9.30 (s, 1H),
10.32 (s, 1H), 10.53 (s, 1H);
Analysis: Found C,64.34; H,7.14; N,9.92%
Cy3HygN30,4.0.88 H,0 requires: C,64.65;
20 H,7.25; N,9.83%.
ii. 1,3-Dihydro-4-hydroxy-7-[2=-[6~(2-phenylethoxy)hexyl]-

amincethyl]-2H-benzimidazol=-2-one hydrochloride

mp 222~224°;

Mass Spectrum: FAB 398 ((M+H)™);

nmr § (dzDMSO) 1.22-1.33 (m, 4H), 1.43-1.51 (m,
2H), 1.53-1.65 (m, 2H), 2.79 (t, 2H), 2.81-2.92 (m, 4H),
3.01-3.09 (m, 2H), 3.38 (m, 2H+H,0), 3.56 (t, 2H), 6.41
(d, 1H), 6.62 (d, 1H), 7.16-7.30 (m, 5H), 8.73 (brs, 2H),
9.54 (s, 1H), 10.48 (s, 1H), 10.65 (s, 1H);

Analysis: found C,63.30; H,7.52; N,6.67; C1,8.11%

Cy3H3,1N304.HC]1 requires: C,63.65; H,7.43;
N,6.68; C1,8.17%.

25

30

Example 3
4-sz;ogv-7-rg-r6-rg-14-hyd;gxyghenx;}g;ho;x|he§11|-
35 aminoe -1,3-benzothiazol-2 (3H) -one ifl oacetate
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.Exanple 2 The foll ow ng conmpounds were prepared according to the
nmet hod of Exanple 1, fromthe corresponding internedi ate am des: a)
4= Hydr oxy- 7-[ 2- [ 6- ( 2- phenyl et hoxy) hexyl ] am noet hyl ] -

"1. 3-benzot hi azol -2 (3H) -one hydrochloridess - i.

N-[ 2- (4- Hydr oxy- 2- oxo- 3H 1. 3- benzot hi azol -7-yl )ethvl | -6

(2- phenvl et hoxy) hexanam de np 1390 10 Mass Spectrun1 FAB
429 ((M*H)[era?) 4-BYUrbRy+] BChe 20 PH) -y 1) ]
4H), 2.00 ) : I 4H+H[err]O)
3.55 (t, 2H), 3 : =43 ' raopu wil e 5H), 7.84 (t,
1H); 15 Analwaessuﬁeumd16364mmae was ptep&tédGﬂccdrdﬁﬁmgto the

4~ Oxy 7- {S%r B0t EaaPBeR 150yt o moethyt 1=

1. 3- benzot hi azol - @@HﬁAQHéSHydrochloride 20 mp 219-222[err]C
EdecimFg[ses)] . SSLEORE FNET SES\B 1“5}{"('5;"')[9”])54 e (m™
err err m
2.8-2.9 (m 6H), 3‘%‘153 (szl‘éfr’rbn 1%‘1 C %m34% a7t et §F§° 55 (t, 2H),

6.76 (d, 1H),4@938z(®1 2%, dH), Z.66- (t3224Mm, Bty2 BtB72¥pys3.24) (q,l10. 15

(s, 1H, 2H), 3.33 (t, 2H), 3.49 (t, 2H), 5.05 (s, 2H), 6.69~-6.80

(2xd, 2H), 6.89-7.14 (dd, 4H), 7.30-7.44 (m, S5H), 9.92 (s,

1H), 11.63 (s, 1H).

b) 4-Hydroxy~7-[2=-[6~{2-{4-phenylmethoxy)phenylethoxy]-

hexylaminolethyl]-1,3-benzothiazol-2(3H)-one hydrochloride
The sub-titled compound was prepared according to the

15 method of Example 1b), from the intermediate amide of
step a).
mp 228-230°;
nmyr § (d6DMSO) 1.29 (brs, 4H), 1.41-1.49 (m, 2H),
1.61 (brs, 2H), 2.70~-2.74 (t, 2H), 2.85-2.90 (m, 4H), 3.05
(brs, 2H), 3.34-3.38 (t, 2H), 3.48-3.52 (t, 2H), 5.06 (s,
2H), 6.77-6.88 (2xd, 2H), 6.90-6.93+7.13~7.15 (dd, 4H),
7.30-7.43 (m, 5H), 8.9-9.0 (brs, 2H), 10.18 (brs, 1H),
11.80 (s, 1H):
Analysis: Found C,64.84; H,6.80; N,5.17; S,5.55%
C5oH3gN3045.HC1 requires: C,64.69; H,6.64;
N,5.03; §,5.75%.
c) 4-Hydroxy-7-[2-[6-[2-({4-hydroxyphenyl)ethoxylhexyl]-
aminocethylj-1,3-benzothiazol=-2(3H)-one_trifluorocacetate
A solution of the benzyl ether from step b) (0.79 qg)

20

25

% in methanol (50 ml) was treated with conc. hydrochloric

acid to pH 1 and hydrogenated over 10% palladium on carbon
(0.50 g) for 8 days, the catalyst being replaced with a

fresh portion after 7 days. The mixture was diluted with
methanol (100 ml) boiled for 10 min and hot filtered. The

% filtrate was evaporated to give a yellow semi-solid. HPLC
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- 11.78 (s, 1H); Anal ysis: Found C, 60.82; H 6.53; N, 6.01; S, 6.63;
d, 8.34% CerrJ]Herr]Nerr]Jerr]S. HO requires: C 61.25; H,6.93;
30 N,6.21; S, 7.11; C1,7.86% b) 4- Hydr oxy-7-[ 2-r

" 5-(3-phenyl provoxy) pentyl ] am noet hyl | - . 2g1-3-benzot hi azol - 2(3H) - one

hydr ochl ori de [

N-[ 2- (4- Hydr oxy- 2- oxo 3H 1, 3- benzoth|azol-?-yl)ethyl]-

- (3- phenyl pr edy Reitharolde 18TFA in matésl{5425p) as eluant, gave

(1ng [.err]) fh&Nq:(%lS%ect 8 FAB 4’%5)%’%527[6”])m 2H), 2. 1grrzt,[er2|r_&,
2.66 (t, 2H), 2. 74n:(t1,922+1)97'37 40(m

nmr § (dgDMSO) 1.29 (brs, 4H), 1.48-1.56 (brm,
4H), 2.65-2.67 (t, 2H), 2.80-2.82 (t, 2H), 2.90+3.08 (brs,
4H), 3.36-3.38 (t, 2H+H,0), 3.46-3.50 (t, 2H), 6.66+7.00
(dd, 4H), 6.75+6.86 (2xd, 2H):

Analysis: Found C,55.01; H,5.85; N,5.12; S,5.29%

CyqH3N50,48.CF3CO5H requiresi C,55.24;
H,5.56; N,5.15; S,5.90%.
Example 4

2,3-Dihydro-7-hydroxy-4-[2-[6-(phenylethoxy)hex
aminoethyl]-indol-2-one hydrochloride
a) N-[2-(3-Nitro-4-phenylmethoxy)phenyl jethyl-N~-phenyl-
methyl-6-(2-phenylethoxy)hexanamide

A solution of N,0-bis-(phenylmethyl)-2~(4~hydroxy-3-
nitrophenyl)ethylamine (7.5 g), 6-[2-phenylethyoxy]-
hexanoic acid (5.38 g) and carbonyldiimidazole (3.69 g) in
dichloromethane (120 ml) was stirred at room temperature
20 for 20 hours. Aqueous 5% hydrochloric acid (50 ml) was
added and the mixture filtered, the organic layer was
separated, washed with brine, (NaHCO,;), and again with
brine. After drying (MgSO,) the solvent was removed
under reduced pressure and the residue purified by
chromatography (Sioz) using ether/60-80° petroleum ether
as ‘eluant, to give the sub-titled compound as a yellow oil.

Mass Spectrum: FAB 581 ((M+H)T).
b) N-[2-(3-Amino-4-phen etho enyllethyl-N-phenyl-
methyl-6~(2-phenylethoxy)hexanamide

The amide from step a) (7.0 g) was added to a
suspension of iron powder (7.0 g) and ammonium chloride
(7.0 g) in agueous ethanol (90 ml ethanocl:70 ml water).
The suspension was stirred and heated to reflux for 2
hours. The hot reaction mixture was filtered (Hyflo
Supergel) and the filtrate evaporated under reduced

15
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‘4H), 3.49 (q, 2H), 6.18 (t, 1H), 6.74 (d, IH), 6.80 (d, 5 |IH, 7.18 (m

3H, 7.27 (m 2H), 8.71 (brs, 4H), 10.07 (s, 1H); Anal ysi s:
Found C,64.14; H 6.57; N 6.77; S,7.45% Clerr]Herr]Nerr](err]S
‘tequires: C, 64.46; R 6.58; N, 6.54; S HhgH8% 10 .

4= Hydr oxy-7-[ 2-[ 5- ( 3- phenylpropoxy)pentyl]an1noethyl]

1. 3-benzot hi azol - 2( 3H) - one hydrochl ori de np 211-212; Mass

gﬂ)ect ; ug11 (FA%eris%dz(MH)ixfg rdédsidue was mn{iefrfdd bl DVEO) 1.38 (m
m

4 306 {BHATOREhan g vaes, Eha Qraatie Tayess vas @ﬁ# aFedy”

(m 3H, 7. 27d1(md 2Mgs @, )81ar(d3reyap2hba,te’kﬁ u]xﬁie(m reddcedl préésure t 1H);

'(A:\Fglr ?/]S:—I[Sg rlNferr ]t%O %%%or equl S’ dcs%s? azé’ ll%f%é'cé?% Qﬁ%‘ﬁ é’afl used

S, 7.11; 7 .vgigghout fugthenlp%nwﬁ»qataqn&-r5 [2-(5-methyl furanyl )] pentyl]-
am noet hyl I -1, 3- bggzat r&l(.?,rj)Ag)rysfr Qﬁ%ﬁqa.cet ate 25 1.

N-[ 2- (4- Hydr oxy- 2 0XO0- 3 benzothlazol ylzethyll-

5- ( 5- et hyl f ur an- 2304 Ydetf (m, S Bef%r®, 4H),

2.28 (m, 2H), 2. 55 2 73 (m, 2H), 2.88 (m, 2H), 3.40 (m,

2H), 3.51 (t, 2H), 3.61 (m, 2H), 3.91 (brs, 2H), 4.35 (s,
1 1H), 4.59 (s, 1H), 5.04 (s, 2H), 6.42-6.57 (m, 2H), 6.75
(d, 1H), 7.10 (d, 1H), 7.21-7.41 (m, 14H).
c) 3~-Amrino-N-f{6~(2-phen tho hex -4-phenylmethoxy~N-
phenylmethyl 2-benzeneethanamide

Borane (1M in THF, 20 ml) was added to a stirred

solution of the compound from step b) (6.27 g) in

15

tetrahydrofuran. The solution was heated under reflux for
18 hours, cooled and methaneol (5 ml) added. The solvent
was removed under reduced pressure and the residue
dissolved in methanol. Ethanolic HCl was added and the
20 solution heated under reflux for 40 min, the solvent
removed under reduced pressure, and the compound converted
to the free base which was used in the next step without
further purification.
Mass Spectrum: FAB 537 ((M+H)T).
% q) 1,3-Dihydro-3-methylthio-4~[2~[N~-[6-(2~-phenylethoxy) -
hexyl]-N-{phenylmethyl)aminojethyl]~7-phenylmetho -2H~
indol-2-one
Sulfuryl chloride (0.81 ml) in dichloromethane was
added dropwise to a solution of ethyl methylthicacetate in
dichloromethane (25 ml) at ~74°. The solution was stirred
for 45 min and a solution of the compound from step c)
{4.35 g) and Proton SpongeTM (1.74 g) in dry
dichloromethane (50 ml) added dropwise. The mixture was
stirred at -74° for 4 hours then triethylamine (1.17 ml)
3% added. The mixture was allowed to warm to room temperature

30
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nmr [err] (d[err]DVBO) 1.47-1.51 (m 4H), 2.03-2.04 (m 2H), 2.20 (s,
3H), 2.5 (2H+DVMSO), 2.59 (t, 2H), 3.23 (g, 30 2H), 5.90-5.92 (m 2H), 6.69
(d, 1H, 6.78 (d, 1H, 7.87 (t, 1H), 9.89 (s, 1H), 11.61 (s, 1H

‘Mass Spectrum FAB 375 ((MtH)[err]). -l hg

4- Hydr oxy- 7- [2 [5-[2-(5- nethylfuranyl)]pentyl]

am noet hyl ] - 1. 3- benzot hi azol -2(3H)-one trifluoroacetate 35 np

237-239[err] @ﬂ@cgﬁﬁ %%a)overnlght Aqueous 5% hydrochloric ac1d (35‘16 -
nnr [err] (d[err]DVBO) 20 (s,

3H), 2.54 (t, ™) ¥as. sedeg Pndzﬂfgrﬁigﬁ E‘P“tmueéHf°’ggalb°‘(‘¥ 2’H)‘e 5.93 (m
2H), 6.75 (d, okdanic 8ayed was séphralelt Qbied ZMYysolp. drd(tme, 1H), 11.73
(brs, 1H); solvent removed under reduced pressure. Chromatography
° (Si0,) using methanol/dichloromethane as eluant gave the
sub-titled compound as a green oil.

Mass Spectrum: FAB 623 ((M+H)1).

e) -Di -4-[2-[{N-[6-(2— =N- nyl
~-met i -7-= ~-2Hindol~-2-

Raney nickel (1.5 g) was added to a solution of the
compound from step d) (2.1 g) in dry ethanol (60 ml). The
mixture was heated to reflux for 1 hour, the catalyst was
removed by filtration and the filtrate evaporated under
reduced pressure. Trituration with ether gave an off-white
5 go01id which was purified by reverse phase HPLC (58105)
using methanol:chloroform as eluant. Recrystallisation
from isopropyl alcohol gave the sub-titled compound as a
buff coloured solid.

mp 183-185°;

Mass Spectrum: FAB 577 ((M+H)+);

nmr § (CDCl;) 1.34 (m, 4H), 1.55 (m, 2H), 1.90
(m, 2H), 2.87 (t, 2H), 2.8-3.2 (m, 6H), 3.3-3.5 (g, 4H),
3.61 (t, 2H), 4.22 (4, 2H), 5.07 (s, 2H), 6.77 (4, 1H),
7.20 (g, 3H), 7.29 (m, 3H), 7.38 (m, 5H), 7.47 (t, 3H),

% 7,61 (s, 1H), 7.66 (g, 2H). '

Mass Spectrum: FAB 577 ((M+H)+);

f) 1,3-Dihydro-7-hydroxy-4-[2-[{6-(phenylethoxy)hexyl]-
aminoethyl]-2H-indol-2-one hydrochloride

The compound from step e) (0.18 g) was dissolved in
dry ethanol (50 ml) containing 2 drops of conc.
hydrochloric acid (sg. 1.18). The mixture was hydrogenated
at atmospheric pressure using 5% Pd/C (0.020 g) as
catalyst. After 4 hours the catalyst was removed by
filtration and the solvent evaporated under reduced

pressure, recrystallisation from ethanol gave the title

20
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““Anal ysis: Found C, 53.27; H 5.46; N, 6.00; S, 6.66%
Cerr]Herr]Nerr]Qerr]S.CHlerr]CdJerr]H Herr] O requires: C, 53. 04;

. H 5.51; N, 5.89; S, 6.80% d

4- Hydr oxy-7-[ 2-[ 7- ( 2- phenyl et hoxy) hent yk] am roet hyl ] -

1. 3-benzot hi azol - 2(3H) -one hydrochl oride 10 .

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

7-(2- phehyletbmppphdphananmudte solid. np 140 142[err]; nnr [erre]

(d[err] DMSO 1. (% g4H) 4H ), 2.00 (t, 2H), 2.58

(t, 2H), 2.79 (t %’H)%“’7 5 deé"@?&“’ég '33-3.67 (m 2H), 3.54.(t, 2H),

6.69 (d. 1H), 6.7¥ass S(p@ctm;n Thesmalo§pray BMpsma. 287({ (MtE) )9 89 (s,

1H), 11.61 (Snm%Hk (d.DMSO) 1.28 (m, 4H), 1.49 (t, ZH), 1.59

4- Hydr o 7-12-17-(2- he et ho he | an1n th
S bonvor b L s B fd@acﬁi%r RS LN S e
nnt [err] (dpene] QYR @D)%s( Ja8s (s6HRH) 1. 4356. %2, ( @H) 2HE, 66 (ql. 514)1 64 (m

o e 110) 7258 -CF Uy o8- 19 (pge )1 5d5 &g"@rﬁa 8256 (m

5H), 8.98 (bAdl):2H), 25 10.16 (s, 1H), 11.79 (s, 1H Anal ysi s:
Found C,61.70; H, ]Z%fa%r yih- FQuna & %%%ssé H 7567; N 6, 58%

C[grggggqgr]N[err oL ;;]i ;Cl &e%%haﬁies. c 66 515 5'15 ; N, 6. 02;
N,6.47%.
Example 5
4-Hydroxy=-7=-{2-[3-[2~(2-phe eth aminoeth

sulphonvlpropyl Jamincethyll-1,3-benzothiazol-2 (3H)-one
dihvdrochloride

a) 3-[2-Ox0~-2~(2-phenylethyl)aminolethylthiopropanoic
acid

15

A solution of 3-mercaptopropanoic acid (1.63 ml) in
dimethylformamide (5 ml) was added gradually to a stirred
suspension of sodium hydride (2 eq.) in dimethylformamide
at room temperature. The suspension was stirred for 2
hours then cooled to 0° before gradually adding a solution
of chloro-N-(2-phenylethyl)acetamide (3.7 g) in
dimethylformamide and allowing the mixture to warm to room
% temperature. After stirring overnight the solvent was
removed under reduced pressure and the residue taken up in
ethyl acetate. The organic layer was washed with dilute
agueous hydrochloric acid and brine. Drying and
evaporation of the solvent under reduced pressure gave a
yellow oil which was purified by column chromatography
(8i0,) . '

Mass Spectrum: 339 (mono-TMS derivative):;

nmr § (CDCly) 2.57 (t, 2H), 2.69 (t, 2H), 2.85
(m, 2H), 3.22 (s, 2H), 3.53-3.58 (q, 2H), 7.14-7.34 (m,

3% 6H).

20
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. e) 4- Hydr oxy- 7-[ 2-r 4- (2- phenyl et hoxy) but yl ] am noet hyl ] -

1. 3-benzot hi azol - 2( 3H) - one hydrochl ori de .

N-r 2- (4- Hydr oxy- 2- oxo- 3H 1. 3- benzot hi azol - 7-yl )et hyl ] -

"4- (2- phenyl et hoxy) but anam de Mass,Spectrum FAB 401 ((M+H) +) ;

nmr [err] (CDCl[err]+d[err]DMSO 1.67-1.81"(m 2H), 2.09 35 (t, 2H), 2.61
(t, 2H, 2.77 (t, 2H), 3.30-3.36 (m 4H),

- 17 - ) §?553 I- 2(%, 45pfRetRb3y~1 B -bEnSGLN faz ¥ D7 A 1k Hyeh 1 BT
7.12-7.20 (m . 30 ers H) | 0. 49 (Dbrs, H) . ||.
4- Hydr oxy- 7- [ £ axe-2=fa=phenvlethylaninglethvlthiolp anamide

3- benzot hi azol - 2(3d:araaﬁynadmmwmde(3 04 g) wa® m&%qrdoluuon
of the compound from step a) (4.55 g) in dichloromethane
(30 ml) and the mixture stirred at room temperature for 90
min. 2-(2,4-dimethoxy-1,3-benzothiazol~7-yl)~ethylamine
(4.06 g) in dichloromethane was added and the mixture
stirred overnight. Water was then added and the aqueous
phase extracted with dichloromethane. The organic extracts
were washed (dilute HCl, NaHCO, and brine), dried

(MgSO,) and the solvent removed under reduced pressure to

10

yield the sub-titled compound as an orange oil which was
used without further purification.
Mass Spectrum: FAB 488 ((M+H)¥).
c) N-[2-(4-Methoxy-2~0ox0-3H- -benzothiazol-7~
ethyl]=3-[2-oxo=-2~(2-phenylethylaminolethylthiolpropanamide
Conc. hydrochloric acid (sg. 1.18, 1.5 ml) was added
to the compound from step b) (3.3 g) in methanol (30 ml)
and the mixture stirred at room temperature overnight. The
solvent was evaporated under reduced pressure and the
residue partitioned between chloroform and water. The

15

20

organic layer was separated and the aqueous layer extracted
with dichloromethane. The combined organic extracts were
dried (MgS0O,4) and the solvents removed under reduced
pressure to give the sub-titled compound as an orange oil.
Mass Spectrum: FAB 474 ((M+H)7F);
nmr § (CDCl;) 2.38-3.77 (m, 14H), 3.82-3.92 (m,
3H), 6.27 (brs, 1H), 6.74 (d, 1H), 6.93 (d, 1H), 7.1 (brs,
1H), 7.15-7.33 (m, 5H), 9.05 (s, 1H).
d) N-[2-(4-Methoxy-2-oxo0-3H-1,3~-benzothiazol-7~ ethyl]-
=3-[2-0ox0=-2~-(2-phenylethylamino)ethylsulphonyl ]propanamide
Potassium peroxymonosulphate (5.57 g) was gradually
added to a solution of the compound from step c) (2.81 g)
in methanol:water (6:4, 72 ml) cooled to 0°. The mixture
was stirred for 4 hours, water added and the whole

25
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--nnr [err] (dlerr]DMSO 1.52-1.57 (m 2H), 1.61-1.69 (m 2H), 2.80 (t,

2H), 2.84-2.89 (m 4H), 3.02 (brm 2H), 3.40 (t, 2H), 3.57 (t, 2H),

' 6.78 (d, 1H), 6.87 (d, 1H), 7.15-7.29 (m 5H), 8.96 (brs, 2H), 10.18
(s, 1H), 11.80 (s, 10 1H); Anal ysi s: Found C, 59.40; H, 6.51;

N, 6.56; S, 7.77, Cl1, 8. 00% Cerr]Herr]Nerr](Jerr]S. HC
requires: C,59.64; H, 6.20; N, 6.62; S, 7.58; C1,8.30% f)

4- Hydr oxy- 7- b&t&«‘écﬁ:%dpmw @hh@wkaeﬁtyl hasrbmmet«hgbhd precipitated

1.3- benzothl gf H) - one grochl q

N- [ 2- (4- Hydr %sz aguepus. 8H£6tﬁP8z8Ps7r§P?¥PﬂyP¥ filtration, an

5- ( 2- phenyl eWaghedpquiateaniahd pentane) Fasgi@petheusubFABtldd ¢opodhdrr]);
20 6 . 5Q-1.60 o ¢k .70 2H), 2.18 (brt,
oH), 2. 6gn?T 2&00%%@ 51’&%(%‘%‘?3) w88, Z%FD “;"’ﬁg:&l 1204675 53 (anD 2H) . 266
(t, 2H), 6.3 (brsnmHy, (BgPHSO) RASO0+R) 786 (2Xt(d4HLK) 3.24149. 3926m(n1 6H) ,

5,60 (s, 1M am, io.45-4 @sdr(%mn[,%r 8a( 2=phapy|, cleyy) Be ) aénwet hyl ] -
25 1, 3-benzothi azol™-2 one hydroc ori err]

10
nm [err] (d[{&rENBOS- %625% 3 em? 2857 - ?12481“1 §§)(rﬁ3n?8 Q’Pb’t LS 1.68
(m 2H), 2.8@.@ Mdt, AH5-21946(ms,40H). 3.05 (brs, 2H), 3.38 (t,

gﬂ;H[grg%O%br 56 E:!SEQEJ@ 7§ &dr33924kH) 6. 87 7.19-7.39 (m
sul aminoet -1,3-benzothiazol-2(3H) —one
dlhydrochlo;;de

Prepared by the method of Example 1b).

Mass Spectrum: FAB 478 ((M+H)+).
f) 4-Hydroxy-7-[2-[{3~{2-(2-phenylethyl)aminocethyl]-
sulphonylpropyllaminoethylj-1,3-benzothiazol-2(3H)-one
dihydrochloride

The compound from step e) (0.33 g) was dissolved in
48% aqueous hydrobromic acid (10 ml) to which
hypophosphorous acid (2 drops) had been added and the
mixture heated to reflux under argon for 3 hours. The

15

20

hydrobromic acid was removed under reduced pressure and the
residue purified by reverse phase HPLC using methanol/0.1%
aqueous trifluorocacetic acid as eluant, to give the title
compound.

mp 241-244°;

nmr § (dgDMSO) 2.03-2.15 (m, 2H), 2.86 (t, 2H),
2.96 (t, 2H), 3.02-3.18 (brm, 4H), 3.22 (t, 2H), 3.40-3.45
(m, 4H), 3.62 (t, 2H), 6.76 (d, 1H), 6.86 (d, 1H),
7.23-7.39 (m, 5H), 8.93 (brs, 2H), 9.16 (brs, 2H), 10.1l1
(s, 1H), 11.76 (s, 1H):

Analysis: Found C,43.99; H,5.27; N,6.74; S,10.30%

CyoHogN30,5,.1.8HC1 requires: C,43.88;
H,5.49; N,6.98; S,10.64%.
Exanm 6

(R.S) -4-Hydroxy-7-[2-[7-(2-phenylethoxy) ~hept=-2-y1]-

25
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'(S, 1H)1
Cl1, 9. 30%

11.79 (s, 1H); Anal ysi s: Found C, 60.09; H 6.45; N, 6.36;

CerrJ]Herr]Nerr]Jerr]S HO requires: C 60.47; H,6.69;

N 6.41; Cl,8.11% 35 g)

4- Hydr oxy-7-[ 2-[ 6- (phenylnethoxy)hexyl]an1ﬂpe1hvl] 1
3=benzot hi azol - 2(3H) - one hydrochl ori de

N-[ 2- (4- Hydr oxy- 2- oxo- 3H 1. 3- benzothlazol 7 yI)ethyI] 6-
(phennl met hoxy bg : o D55
np 133-134[erT

(m 4H),

10

15

20

25

30

35

2,01 ?Pdl‘m) CYE“B
oxy) -heptan-2-one (1.450 g) and 6% agueous acetlc ac1d (20
drops) were added to a solution of 7-(2-aminoethyl)-4-
hydroxy-1,3-benzothiazol-2 (3H) -one hydrochloride (0.300 g)
in methanol (30 ml). The mixture was stirred for 4 days at
room temperature until HPLC, using methanol/0.1% aqueous
trifluorcacetate as eluant, revealed that all the starting
material had been consumed. Aqueous ammonium hydroxide (2
drops) was added and the solvent removed under reduced
pressure. Purification by chromatography (SiO,) using
ethanol/dichloromethane 'as eluant followed by reverse phase
HPLC, using methanol/0.1% aqueous trifluoroacetate as
eluant, and formation of the hydrochloride salt gave the
title compound as a white solid.

mp 166-168°;

Mass Spectrum: FAB 429 ((M+H)%):

nmr § (dgDMSO) 1.20-1.40 (m, 5H), 1.20 (4, 3H),
1.40-1.60 (m, 2H), 1.70 (bxrm, 1H), 2.79 (t, 2H), 2.88 (m,
2H), 3.00~-3.20 (brm, 3H), 3.37 (t, 2H), 3.55 (t, 2H), 6.76
(d, 1H), 6.89 (d, 1H), 7.15-7.30 (m, 5H), 8.81 (brs, 1lH),
8.90 (brs, 1H), 10.14 (s, 1H), 11.77 (s, 1H):

Analysis: Found C,61.45; H,7.67; N,6.17; §,7.06%

Cy4H49N5058 . HC1 requires: C,61.99; H,7.15;
N,6.02; S,6.89%.
Example 7

The following compound was prepared by the method of
Example 6:

(R,S)—-4-Hydroxy-7~[2-{3- (4-methoxxphenzl)g;opxl]-
aminoethyl]-1,3-benzothiazol—-2(3H)-one hydrochloride.

mp 210°;

Mass Spectrum: FAB 359 ((M+H)+);

nmr § (dgDMSO) 1.10 (4, 3H), 2.58 (g, 1H), 2.68
(brm, 2H), 3.4-3.5 (4H+H,0), 3.73 (s, 3H), 6.76 (d, 1H),
6.90 (4, 3H), 7.16 (4, 2H), 8.89 (brs, 2H), 10.13 (s, 1H),
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.2H), 4.44 (s, 2H), 6.69 (d, 1H), 6.78 (d, 1H), 7.24-7.37 (m 5H), 7.85
(t, 1H), 9.91 (s, 1H), 11.61 (s, 1H). 10 i
4- Hydr oxy-7-[ 2-[ 6- (phenyl meti oxv) hexyl [ am noet hyl [ -

1. 3-benzot hi azol - 2(3H) - one hydrochl ori de 3 np 208-211f[err];

nnt [err] (d[err]DVBO) 1.27-1.38 (m 4H), > 5-1.65 (m 4H), 2.81-2.94
gm864(sz, iH?Z 3.11 (m 2H), 3.42 (t, 2H), 15 4.45 (s, 2H), 6.76 (d, 1H),
. , , 5H), 8.81 (brs, 2H), 10.13 (s, 1H), 11.77
(s, 1H): 1177 R, 81s*u‘s Found C 59.42; H 6.85 N, 6.37: 'S, 7.25;

d, 9.44% Kx[ae]ryqilfterﬁ’qwcbr&f]ﬁ-ér%ﬂ S*'I-‘!CP5r'ec§‘m5r -a8% or 0.17 nol es

excess 20 HC1l: C,59.ib5: 7. .9 % b
Erron 1 SRR e G B SeiSes,

1. 3- benzot hi &% §+D one hydrochl ori de |

N[ 2-(4- F&drqgg@%;gggSk#l 3- benzot hi azol - 7-y|)ethy|-
4- (4- phenyl but oxy ] 3;{-‘ .
Spectrum FAB 429 () e T oo

%.364&5, ék%éaml o]-N phemyyle X8 hvdrochlanide . 2.91-2.94
m , &ﬁlsiﬁangﬁa@bxiﬁﬁﬁ%_tﬂmh
10.42 (s, 1H) jgﬁ ! Ehenﬁ utox& UtE am noet hyl ]

10

he;angmidg
Sodium hydride (80% in oil, 0.244 g) was added to a
stirred solution of N-[2-(2-chloro-4-hydroxy-1,3-benzo-

thiazol-7-yl)ethyljtrifluoroacetamide (2.5 g) at room
temperature. After stirring for 10 min the reaction was
15 neated to 65° for 90 min. The mixture was coocled and a
solution of 6-bromo-N-(2-phenylethyl)hexanamide (2.42 g) in
dimethylformamide added, the mixture was stirred for 16
hours then heated to 70° for 3.5 hours. The solvent was
evaporated under reduced pressure and the residue
20 partitioned between dilute aqueous HCl and ethyl acetate.
The organic layer was washed with brine, dried (MgSO,)
and the solvent removed under reduced pressure.
Chromatography (SiO,) using ethyl acetate/dichloromethane
as eluant gave the sub-titled compound as a pale yellow
5 oil.
Mass Spectrum: FAB 556 ((M+H)™V);
nmr § (CDCl,) 1.20~1.70 (m, 6H), 2.05-2.18 (m,
2H), 2.81 (t, 2H), 2.87-3.07 (m, 2H), 3.20+3.39 (2xt, 2H),
3.49-3.56 (g, 2H), 3.59-3.66 (m, 2H), 4.01+4.02 (2xs, 3H),
5.45 (brs, 1H), 6.89 (t, 1H), 7.15-7.34 (m, 6H).
b) 6-[2-[(2.4-Dimetho enzothiazol-7-yl)eth mino]-N-
(2-phenylethyl)hexanamide
The compound from step a) (1.73 g) in methanol was
added to a solution of sodium methoxide in methanol (Na
35 metal 0.17 g in methanol 40 ml). The mixture was heated

30
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- 1. 3-benzot hi azol - 2(3H) - one hydrochl ori de np 208[err]; nnr
[err] (d[err]DVBO) 1.6 (brm 8H), 2.58 (t, 2H), 2.88 35 (brm 4H), 3.05

(t, 2H), 3.45 (m 4H+Herr]0), 6.77 (d, 1H), 6.86 (d,
1H), 7.18 (m 3H), 7.26 (m 2H), 8.91 (b_r?s?_H) 10. 16 (s, 1H);
Anal ysis: Found C,59.21; H 7.08; N 6.17; S,7.22; Cl, 8. 16%
Cerr]Herr]Nerr]Serr]HC [err]0.97H20 requires: C, 58.90; H, 7. 03;

N,5.97; S;6.8ndaéd ref& for 4J5 hours, water (6 ml) was added and the
4-Hydroxy-7- [n%i_)sgﬁlpger?g;(e/gdext}/rlaearmrneoﬁ[uwlgo_rl'a?’_further 18 hours. The
solvent was removed under reduced pressure, water added and
the residue acidified with glacial acetic acid then made
basic with ammonium hydroxide solution. The solution was
extracted with chloroform, the organic layers dried
(Na,S80,4) and the solvent removed under reduced
pressure. Chromatography (5iO,) using
methanol/dichloromethane as eluant gave the sub-titled
1  compound as a pale yellow solid.

mp 112-113°;

Mass Spectrum: FAB 456 ((M+H)+);

nmr § (CDCl,;) 1.23-1.33 (m, 2H), 1.40-1.65 (m,
2H), 2.11 (t, 2H), 2.61 (t, 2H), 2.84 (t, 2H), 2.85-3.00
15 (m, 6H), 3.50-3.57 (q, 2H), 3.99 (s, 3H), 4.24 (s, 3H),

5.45 (brs, 1H), 6.82 (d, 1H), 7.02 (4, 1H), 7.17=7.3 (m,

5H)
Analysis: Found C,66.25; H,7.38; N,9.39; S,6.82%
Co5H43N30,55 requires: C,65.90; H,7.30; N,9.22;
0 5,7.04%.
c)

amino]-N-(2-phenylethyl)hexanamide hydrochloride
Boron tribromide (1M in dichloromethane, 15 ml) was

added dropwise to a solution of the compound from step b)
%5 (0.53 g) in dichloromethane (30 ml). The mixture was

stirred at room temperature for 48 hours and a further

portion of boron tribromide solution (7 ml) added.

Stirring was continued for 24 hours, methanol added to

destroy any remaining boron tribromide and the solvent
3%  removed under reduced pressure. A portion of toluene was
added and then removed under reduced pressure. The residue
was purified by reverse phase HPLC using méthanol/o.l%
aqueous trifluorcacetic acid as eluant. Conversion to the
hydrochloride salt gave the title compound as a white

35 solid.
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-benzot hi azol - 2(3H) -one hydrochl ori de .
N-[ 2- (4- Hydr oxy- 2- oxo- 3H 1. 3- benzot hi azol - 7-yl )ethyl]- 10

6- phenoxyhexanam de np 161.5-162.5"; Mass Spectrum FAB
407 ((MtH) [err]) nnr [err] (d6£»@¥)_1.30-1.39 (m 2H), 1.48-1.57
(g, 2H), 1.64-1.72 (m 2H), 2.03-2.06 (t, 2H), 2.57-2.61 (t, 15 2H)
3.21-3.26 (m 2H), 3.90-3.94 (t 2H) , 6. 68- 6 80 (m 2H), 6.88-6.91 (m
ikzyd7 24+ 7. Fg Et,mﬁkﬁoszggg .89 (t, ii.

roxy-7- 6- phenoxyhex I benzot hi azol - 2( 3H) - one
hydr ochl ori de 20 Hass ﬁ% §u£14né ?Egy((M}H Yhnr [err] (d[err]D&BEg

1.26-1.50 (m 4H), nthr55- ldngSO) Qqu0ﬁ1 2eﬂ(m1 ﬁB)l Y84Zeui 53 Q) ,

oy, g i 30! a5 809 Fearph ooakde G (9 555 50 (1

8.59 (brs, 2Hp: 8@621@5(5ms 4HM); 3. 00 -3.12 bhémys?gi Foudd—3; 53, 99; ?HB¢49

N, 6.71; S, 6.94% H 6
requires: G, 5§ ?Z (d. 1ﬁ)g[§B§kaarr%MBGrﬁlikejrk§ (& - SupprE esz] gk,

6 47
4- Hydr oxy- 7- [ 2H) 6. P?@Zhé?‘?y'ﬁpr8ﬁcbxy)lﬁe;<9l](BﬁFnoH'Ihyli"!L 80 (s, 1H):
1. 3-benzot hi azol - 2A3W)Lyeie:0¥ahatiec,54.71; HNsL @8¢4ANIBdeRXYS 25 088 3H- 1,
3-benzothiazoE171¥[%§&hyl]- 6-(3-pheny|propoxy)hexananide

10 C,4H,gN305S.2HC1 requires: C,55.19; H,6.24;

N,8.40; S,6.41; Cl,14.16%.
Example 9
4-Hydroxy~7-[2-[6~(2-phenylethylthio)hexyl]laminoethyl]-
1,3-benzothiazol-2(3H)-one hydrochloride
a) 6~ (2-Phenylthio)hexanoic acid 7-[2~-[6=-(2-phenylethyl-
thiolhexanamidojethyl]-1,3-benzothiazol-2(3H)-one ester
Triethylamine (1 ml) was added to a suspension of
7-(2-aminoethyl)-4-hydroxy-1,3-benzothiazol-2 (3H)-one
hydrobromide (2.07 g) in chloroform (30 ml). Triethylamine
20 (2 ml) followed by ethyl chloroformate (1.33 ml) were added
to a solution of 6-(2-phenylethylthio)hexanoic acid (3.35
g) in chloroform (30 ml) and the mixture stirred for 30
min. The two solutions were then mixed and stirred for 72

15

hours at room temperature. Water was added and the aqueous
% jayer extracted with dichloromethane, the organic layers
were washed with brine, dried (MgSO,) and the solvent
removed under reduced pressure. Chromatography (sioz)
using methanol/dichloromethane as eluant gave the
sub-titled compound as a white solid.
30 mp 178-178.5°;
Mass Spectrum: FAB 679 ((M+H)"):
nmr § (CDC13) 1.23-1.29 (m, 2H), 1.42-1.68 (m,
10H), 1.99-2.04 (t, 2H), 2.45-2.84 (m, 16H), 3.27-3.33 (m,
2H), 6.99 (s, 2H), 7.18-7.30 (m, 10H), 7.90-7.93 (t, 1H),
% 12,16 (s, 1H):

This Sheet Has Been Replaced




-Mass -Spectrum FAB 443 ((MtH)[err]). .

4- Hydr oxy- 7-[ 2- [ 6- ( 3- phenyl propoxy) hexyl ] am noet hyl [ - 35
1, 3- benzot hi azol - 2(3H) - one oxal ate

'+ 20 - np 238-240[err] (deconposesé; nnr [err]
(dl[err]DVMSO) 1.31 (brs, 4H), 1.42-1.67 (m 4H), 1.74-1.81 (quin, 2H)
2.58-2.63 (t, 2H), 2.79-2,85 (brt, 2H), 2.89-2.93 (brt, 2H), 3.05-3.
(7brl1é 72;29 3.92- 3555a1ys1§t , Fébhad 6,868.6576H(d,02H)N, & M§%3(m* 1H),
(m ot egg at Anal ysi s:
Found C, 59.30; H, GEDEH4ﬁﬁB 1%@,¥eaﬁ§re9 é??]gfergﬁ%ﬁerr]CIerr]S 1

C[err]H[err]CFeﬂr}zweaulﬁeSS% C,59.30; H 6.44; N 5.26%

15

20

25

30

35

b) A_Hz_rng 71-[2-[6= (a_phgnxlg;hxl&hlglngxxllgm;nggtnxll_
3-benzot -2 (3H) ~
Prepared by the method of Example 1b) using the
compound from step a).
mp 226.5-227.5°;
nmr § (dGDMSO) 1.25-1.4 (m, 4H), 1.45-1.65 (m,
4H), 2.7-2.95 (m, 8H), 3.0-3.1 (m, 2H), 3.34 (brs, 2H),
6.75+6.88 (2xd, 2H), 7.17-7.30 (m, 5H), 8.84 (brs, 2H),
10.14 (s, 1H), 11.77 (s, 1H):
Analysis: Found C,59.46; H,6.85; N,6.08; S,13.35%
Cy3H4gN3055,-HC1 requires: C,59.14; H,6.69;
N,6.00; S,13.73%.
Example 10
N-[2-Hydroxy=-5-[2-N'~[6-(2-phenylethoxy)hexyl]lamino-
ethyliphenyl]formamide oxalate salt
a) N-[2-(3-Nitro-4-phenylmethoxyphenvl)ethylltrifluoro-
acetamide

Benzyl bromide (7.86 g) was added to a stirred
solution of N~[2-(3-nitro-4-phenol)ethyl]trifluoroacetanide
(11.66 g) and anhydrous potassium carbonate (6.3 g) in
dimethylformamide (100 ml), cooled in an ice bath.

Stirring was continued for 5 hours and the mixture poured
into ice/water. The solid produced was dissolved in ethyl
acetate and the agueous phase extraced with ethyl acetate.
The organic extracts were washed with brine, dried and the
solvent removed under reduced pressure. The residue was
purified by column chromatography to give the sub-titled
compound as a white crystalline solid.

mp 85-86°;

Mass Spectrum: RbI 453/5 ((M+Rb)7);

nmr § (CDCl,) 2.87 (t, 2H), 3.58 (m, 2H), 5.20
(s, 2H), 6.56 (br, 1H), 7.07 (d, 1H), 7.3-7.5 (m, 6H), 7.69
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-K) 4- Hvdr oxy-7-r2-r 2. 2- D net hyl - 6- (2- phenyl et hoxy) hexyl -

am noet hyl ] -1

. 3-benzot hi azol - 2(3H) - one hydrochl ori de .

N[ 2- (4- hydr oxy- 2- oxo- 3m 1. 3- benzot hi azol - 7-yl )et hyl | -

10

15

20

25.

30

35

-39—

(d, 1H):

Analysis: Found C,55.95; H,4.28; N,7.63; F,15.98%

Cy7H,gF3N5,0,4 requires: C,55.43; H,4.10;
N,7.65; F,15.47%.
b) =Ni -4~ t e
hydrochloride

The compound from step a) (9.8 g), and anhydrous
potassium carbonate (4.03 g) in water (10 ml) and ethanol
(100 ml) were heated to reflux for 2 hours. The ethanol
was evaporated under reduced pressure, water was added and
the mixture extracted with ethyl acetate. The organic
extracts were dried and ‘the solvent removed under reduced
pressure and the residue converted to the hydrochloride
salt.

mp 190~193°;

Mass Spectrum: FAB 272 ((M+H)+):

nmr § (dgDMSO) 2.92 (t, 2H), 3.04 (t, 2H), 5.30
(s, 2H), 7.3-7.5 (m, 6H), 7.57 (dd, 1H), 7.83 (d, 1H), 8.15
(brs, 3H):

Analysis: Found C,56.68; H,5.43; N,8.84; Cl,11.14%

C,5H{ gN505.HC1 requires: C,56.68; H,5.72;
N,8.79; C1,11.13%.
c) N-2-[3-Nitro(4-phenylmethoxy)phenyllethyl-6-(2-
phenylethoxy)hexanamide

Carbonyldiimidazole (0.33 g) was added to a solution

"of 6~ (2-phenylethoxy)hexanoic acid (0.47 g) in

dichloromethane, the mixture was stirred at room
temperature for 1 hour. A solution of .the compound from
step b) (0.54 g) was then added and the mixture stirred for
1 hour. Water was added and the organic layer separated
and washed with dilute HCl and brine, dried (Mgso,) and
the solvent removed under reduced pressure. The residue
was purified by column chromatography.

Mass Spectrum: FAB 491 ((M+H)%):

nmr § (CDCl,) 1.33 (m, 2H), 1.59 (m, 4H), 2.1 (t,
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2. 2-di et hyl - 6- ( 2- phenyl et hoxy) hexanam de 30 np 136-138[err];

Mass spectrum FAB 457 ((MtH)[err]); nmr [err] (d[err] DVSO 1.00
(s, 6H, 1.08-1.12 (m 2H), 1.34-1.41 (m 4H), 2.60 (t, 2H), 2.77 (t,
2H), 3.25 (q, 2H), 3.32 (t, 2H), 3.53_(ke 2H), 6.69 (d, 1E), 6.77 (d, 5
1H), 7.15-7.27 (m 5H), 7.49 (t, 1H), 9.88 (brs, 1H, 11.61

- 21 - ~ (brs, 1H; Anal ysis: Found C, 65.84; H, 7.31. N, 6.49;

S, 6.81% 2H), Cbeenyd[esrkuLeekkﬁnerBlSl;eqamr@ﬁ, $xPm) /65, +HL 7(9P;

PO ) mfﬂnyeﬂa (3:tAchPelRondiiba Ty €8 (40 -

am noet hyl - 1. @)benaa

5
Prepared by the method of Example 1lb) using the

compound from step c).

mp 142-143°;

Mass Spectrum: FAB 477 ((M+H)¥);

nmr 6 (dgDMSO) 1.45 (brm, 4H), 1.47 (brt, 2H),
1.60 (brt, 2H), 2.80 (t, 2H), 2.85 (brm, 2H), 3.00 (m, 2H),
3.12 (brm, 2H), 3.37 (t, 2H), 3.55 (t, 2H), 5.30 (s, 2H),
7.15-7.45 (m, 11H), 7.57 (dd, 1H), 7.84 (d, 1H), 8.97 (brs,
2H) :

Analysis: Found C,67.52; H,7.44; N,5.71; Cl1,6.90%

C,gH3gN,0,4.HC1 requires: C,67.88; H,7.27;
N,5.46; Cl,6.91%.
e) 3-Nitro-N-[6-(2-phenylethoxy)hexyl]~4-(phenylmethoxy)~N
- (phenylmethoxycarbonyl)benzeneethanamine

Triethylamine (0.165 g) was added to a stirred
suspension of the compound from step d) (0.25 g) in
dichloromethane (20 ml) cooled in ice. Benzylchloroformate
(0.1 g) was added and the mixture allowed to warm to room
temperature. The mixture was stirred until TLC indicated
the reaction was complete then a further equivalent of
benzylchloroformate was added and the mixture stirred for a
2 hours. Water was added, the organic layer was separated,
dried and the solvent removed under reduced pressure to
give the sub-titled compound as a yellow oil which was used
without further purification.

Mass Spectrum: TSP with NH,* 628 ((M+NH,)™");

nmr § (CDC13) 1.28-1.52 (m, 6H), 2.8-2.89 (m,
6H), 3.17 (m, 2H), 3.41 (m, 4H), 3.60 (t, 2H), 4.59 (s,
2H), 5.07-5.20 (m, 2H), 7.20~7.60 (m, 18H).

20

25

30

f)  3-Amino-4-(phenvlmethoxy)-N-{6-(2-phenylethoxy)hexyl]-
3 N- n et b benze amine
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‘Mass Spectrum

FAB 443 ((MtH)[err]); nnr [err] (d[err]DVSO) O0.96

(s, 6E), 1.21-1.30 (m 4H), 1.45-1.48 (m 2H) , 2.78-2.82 (m 4H
2.95-2.99 (m 2H), 3.02-3.12 (m 2) , 3.39 (t, 2H) , 3.57 (t, 2H)
6.78 (d, 1H , 6.87 (d, 1H) , 7.16-7-2 (+«m 5H) , 8.58 (brs, 2H |,
10. 17 (s, 1H , 11.78 (s, 1H) , Anal ysi s: Found C, 62. 62;

H, 7.51; N, 5.91;
requires: C, 62.

S, 6.67; a,8.11% CerrJ]Herr]Nerr]Qerr]S. HCG
27, Prepatéd by thk mé&thod, ©f Gxanplle/ 4H)% and the)

O ShE 0 R ey (03

N- [ 2- (4- Hydr oxging okbethyl behlzerhpatml 7613 etafy|9lugnt.

(2- phenyl et hyl s

Spectrums FAB 477 ( (M -
(Pneczwm 1.44-1. 52f(“§'ﬁ1§|)2 @1—1;);3 }.28- im7o4‘é)m 12% g“'of“z)

2.57-2.61 (t, (m,

ul phogy! g é@fam deaB 581 ((um*ﬂa74 188[err]; Mass

[err] DI\/SO7) 1.27-1.33
0% (4% 2H),

281) , 22898¢8, Oiﬂim34tb (B, 24H)3, mmn(m?,l-i)m)?:, WA 4% ,(m

i::l)') ?1622 (Sgngdds 64 (‘Fr7 ﬂh %1/ 23&5"% ! ?ﬁgs%q &, sy, Yois: 79.350(5

(2- phenyl et hyks
3H) - one hydro&p
((MrH) +) ;10

ul peBnyl ) hexyl] am no- 30 ethyl]-1.3-benzothiazol -

Iorilgg [Z-N'-[G-@ éﬁ gﬁéﬂhmm)hgm:] ﬂﬁi&&%;] LR _FAB 463
henvlmethoxyvcarbonyl)-2- e etho hen ormamide

The compound from step f) (0.58 g) was heated under

reflux for 21 hours in neat ethylformate. The reaction was

evaporated to dryness and the residual oil purified by

column chromatography using ethyl acetate:petrol (1:3) as

15

eluant.

Mass Spectrum: FAB 609 ((M+H)™);
nmr § (CDCl,) 1.25 (m, 4H), 1.51 (m, 4H), 2.78

(m, 2H), 2.87 (t, 2H), 3.2-3.4 (m, 6H), 3.6 (t, 2H), 5.06

(s
20

, 2H), 5.12 (d, 2H), 6.85 (m, 2H), 7.15-7.45 (m, 16H),

7.6-7.75 (brs, 1H), 8.26-8.38 (d, 1H).

h)

N-[2-Hydroxy-5-[2-N'~-[6~(2-phenylethoxy)hexyllamino-

ethyl]lphenyl]formamide oxalate salt

A mixture of the compound from step g) (0.3 qg),

25

30

35

ammonium formate (0.3 g) and 10% Pd/C (0.3 g) in methanol
(30 ml) was heated at reflux for 30 min. The mixture was
filtered (Hyflo Supergel) and the solvent evaporated under
reduced pressure. The resulting solid was purified by
column chromatography (SiO,) using
dichloromethane:methanol (4:1) as eluant. The free base of
the title compound was then converted to the oxalate salt.

mp 207-209°;

Mass Spectrum: FAB 385 ((M+H)%);

nmr § (dgDMSO) 1.28 (m, 4H), 1.47 (m, 2H), 1.55
(m, 2H), 2.79 (m, 4H), 2.85 (m, 2H), 3.00 (m, 2H),
3.37-3.55 (m, 4H+H,0), 6.82 (m, 2H), 7.23 (m, 6H), 7.99
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-nnr [err] (d[err]DMSO 1.35 (brs, 4H), 1.60 (brm 2H |, 1.68 (brm 2H)
2.83-2.91 (m 4H), 2.98-3.10 (m 6H), 35 3.37-3.42 (m 2H), 6.75-6.88 (dd,

2H), 7.23-7.26 (m 1H), -22 -
'7.31-7.32 (m 4H), 8.7 (v.brs, 2H); Anal ysi s: Found C, 52.93;
H'6.15; N/ 5.39; S 12.15% C[err] I-?l[er Nerr]Jerr]S. HCL. Herr]

requires: C,53.40; H 6.43: N 5.41; S, 12. 39@6 m

N;L6|[2 (4|EMSJ:.FFXM1 Ozﬁ&b%?»mnzcatma(wﬁ,? &) 9.6 (brs, 1H) ;

et hyl am nol hexy rr en urea rqochl qri

cthyl am nol eyl | N &rd] vaeq%zﬂ D JoRd N6 02%

(phenyl ani nocar bory,. %gﬁg ¢h19M oxalate)p 186-188'; 10 Mass
&'d3)oa; H,6.45; N,6.048.

Spectrum 4413eq1£1res

a)
6-[2-(4-nitr e .id

0 Prepared by the method of Example la), using

6-[2-(4-nitrophenyl)ethyl Jhexanoic acid and
7-(2=-aminoethyl)-4-hydroxy-1,3-benzothiazol-2(3H)-one
hydrobromide.

Mass Spectrum: FAB 474 ((M+H)T);

nmr § (dgDMSO) 1.2 (m, 2H), 1.45 (m, 4H), 2.0 (t,
2H), 2.55 (t, 2H), 2.95 (t, 2H), 3.25 (m, 2H), 3.35 (t,
2H), 3.62 (t, 2H), 6.70 (d, 1H), 6.79 (d, 1H), 7.50-8.15
(m, 4H):

Analysis: Found C,58.18; H,5.99; N,9.01; S,6.57%

C,3H,47N30,S requires: C,58.33; H,5.75; N,8.87;
$,6.77%.
b) 6-[2-(4-Aminophenyl)ethoxy]-N-[2-(4-hydroxy=-2-oxo~-3H~
1,3-benzothiazol-7-yl)ethyl Jhexananide

The compound of step a) (0.5 g), hydrazine hydrate (5
ml) and 10% P4d/C (0.05 g) in ethanol (50 ml) were heated at
reflux for 2 hours. The mixture was filtered (Hyflo

20

25

Supergel), the solvent removed under reduced pressure and
the residue purified by chromatography-using
dichloromethane: methanol (9:1) as eluant.

Mass Spectrum: FAB 444 ((M+H)+);

nmr § (dgDMSO) 1.2 (m, 2H), 1.45 (m, 4H), 2.0 (t,
2H), 2.6 (m, 4H), 3.25 (m, 2H), 3.3-3.45 (t, 2x2H), 4.82
(brs, 2H), 6.45-6.85 (dd, 4H), 6.7-6.8 (dd, 2H), 7.84 (t,
1H), 9.89 (brs, 1H), 11.6 (brs, 1H):;

Analysis: Found C,62.45; H,6.70; N,9.64; S,6.76%
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nnr [err] (d[lerr]DVMSO) 1.23-1.27 (m 2H), 1.36-1.52 (m 4H), 2.01-2.05

(t, 2H), 2.56-2.60 (t, 2H), 2.60-3.05 (q, 2H), 3.23 (q, 2H), 6.09 (t,
2H), 6.68-6.79 (dd, 2H), 6.87 (t, 1H), 7.19 (t, 2H), 7.35-7.37 (d, 2H)
7.86 (t, 2H), 8.37 (s, 1H). 1. - 43 =
NQ[6-[2-(4-FNdroxy-2-oxo-3FL1.3-benzoth|azol-?-vl)-

et hyl am no] hexyl ' - n- phenyl urea hydrochl ori de np 209-210[err];
Mass Spectrum FABC gﬂ bgBDtGQﬁlteae c,62.28fTH[&l59; (W] &r47 PVBO
1.25-1.65 (n1 8 22% 1 6.18-6.21 (t 1H), 6.73-6.76 (d,
1H), 6.85-6.8 7. 18 7.22 (t ZFD 7. 36- 38 (d, 2H), 8. 45
(brs, 3H), i :r A (N, X s x b E

C, 52.55; H, 5.

Cerr]H err] ;

H 5.55: N, 10.41: SPgege@@d by pye met od of Example 1b), u51ng the
4- Hydr oxy- 7- [aoﬁﬁohad(framtéeabeﬁyl)ethoxylhexyl]anan-

ethyl]-1.3- benzothlazgh 2% -one hydr ochl ori de Prepared by the
met hod of Exanple the anmide 30 of Exanple 11a). np
160- 163; Mhss Spectrumt FAB 480 ((mt)Terr]); nnr [err]

(2"5?21[)”2?3 "3 05, £ kgepmeo) (M2gihy, ganfy 1,05 0n " duilPond Ty iy
7 53-8 15 (dd(m, 2H), 2.6-2.9 (m, 6H), 3.05 (m, 2H), 3.35 (t, 2H), 3.55
(t, 2H), 6.78-6.88 (dd, 2H), 7.3 (m, 4H), 9.05 (brs, 2H),
10.15 (s, 1H), 10.3 (br, 1H), 11.8 (brs, 1H);

Analysis: Found C,53.80; H,6.64; N,8.22; Cl1,13.77;
5,5.82%

Cy3H31N;045.2HC1(0.83M H,0) requires:
c,53.38; H,6.75; N,8.12; C1,13.70; S,6.19%.
Example 12

4-Hydroxy-7-[2-[6-[2~-(2-pyridyl)ethoxylhexyljamino~
ethyl]l-1,3~-benzothiazol-2(3H)-one oxalate salt

A mixture of 4-Hydroxy-7-(2-aminoethyl)-1,3-
benzothiazol-2(3H)-one (0.945 g), 2-(6~bromohexyloxyethyl) -
pyridine (0.863 g) and diisopropylethylamine (0.66 ml) in
dry dimethylformamide (25 ml) was heated at 100° for 2.5
hours. The solvent was removed under reduced pressure and
the residue purified by column chromatography (810,)
using dichloromethane:methanol (9:1) as eluant. The
resulting free base was then converted to the title oxalate
salt.

mp 182-183° (decomposes):

Mass Spectrum: FAB 416 ((M+H));

nnr § (d6DMSO) 1.25 (m, 4H), 1.50 (m, 4H), 2.85
(m, 6H), 3.1 (m, 2H), 3.38 (m, 2K), 3.65 (m, 2H), 6.75-6.85
(ad, 2H), 7.2 (4d, 1H), 7.35 (4, 1H), 7.70 (m, 1H), 8.45
(d, 1H), 8.70 (brs, 1H), 11.75 (brs, 1H):

Analysis: Found C,53.70; H,5.98; N,7.60; S,5.56%
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- 23 4H), 8.88 (zH), 10.14 (S, 1H), 11.77 (s, 1H)

Anal ysis: Found C, 53.35; H 6.08; N, 8.48; S, 6.62; a,7.8%
CerrJHerr]Nerr]dJerr]S. HC1 requires: C, 55.69; H, 6.09; N, 8. 47,
S,6.42; C1,7.151. O  4-Hydroxy-7-r2«r@4r-

2- (4- hvdr oxr phenyl ) et hoxyl - 2. 2- _

di netiyl hexyl | am noet hyl ] -1, 3- benzot hi azol - 2( 3H) - one hydr ochl ori de

i 6-r2-(4- Fydroﬂygﬁggﬁbpgﬁhoﬂybuhuﬁe (0. bMderzys2-axal et 10
1. 3-benzot hi agali Y- ¥EﬁGEP¥EL g ?3d5getgygh§? an d8898 (s)+g%whss Spect rum

FAB 473 (( M+ 00-1.05 (m
(8H), ((1 ggxgmﬂiﬂéki 4H), 2 60 2. 65 (n1 4H) 3. 25- 3 47 U
6H+H[err]§», : ) brxafeds 1L 2 B0 Re Y

Adipoyl chloride (1.15 g) in dichloromethane was added
dropwise over 30 min to a stirred solution of

10
2-(2,4~dimethoxy-1, 3-benzothiazol-7-yl)ethanamine (3.0 g,

J. Med. Chem., 1987, 30, 1166) and triethylamine (3.5 ml)
in dichloromethane'(150~m1). The mixture was stirred at
room temperature for 60 hours, filtered and the filtrate
washed with dilute HCl, aqueous sodium bicarbonate and
brine. The solvent was removed under reduced pressure and
the residue stirred with dilute HCl. The solid was
filtered, dissolved in chloroform, washed with brine, dried
(MgSO,) and the solvent removed under reduced pressure.
Purification by chromatography (Si0,) gave the sub-titled
compound which was used without further purification in the
next step.

Mass Spectrum: FAB 587 ((M+H)+).

b) N, N'-[2-(2,4-dimethoxy~1,3-benzothiazol-7-yl)ethyl]-hex
an-l,6-diamine dihydrochloride

Prepared by the method of Example 1b) using the
compound from step a).

Mass Spectrum: FAB 559 ((M+H)¥).

c) 7,7'-[1,6-Hexanediylbis(imino-2,1-ethanediyl)bis{4~-
30 hydroxy-1,3-benzothiazol-2(3H)-one difluorocacetate

The compound from step b) was dissolved in aqueous
hydrobromic acid (48%) to which several drops of
hypophosphorous acid had been added. The solution was
refluxed for 3 hours. The solvent was removed under
reduced pressure and the residue purified by preparative
reverse phase HPLC to give the title compound.
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15 (dd, 2H). 1. 4-Hydroxy-7-[2-[6-[2-(4-hydroxvphenl), et hoxyl -2. 2-
di_nmet hvl hexyl ] am ncet hyl ] - 1. 3- benzot hi azol - 2( 3H) - one hydr ochl ori de
np 204-2050; 20 Mass Spectrum FAB 459 ((MtH)[err]); nnr
[err] (d[err]DMSO) 0.95 (s, 6H), 1.25 (brsgs4Ht), 1.45-1.48 (brt, 2H)
2.65-2.69 (t, 2H), 2.81 (brs, 2H), 2.90-2.95 (brm 2H), 3.07 (brs, 2H)
3.37 (m 2H+H[err]0), 3.47-3.51 (t, 2H), 6.64-6.67 (d, 2H), 6.75-6.77
(d, 1H, 25 . 85- Qm8ﬁsad23kku, 6.99-7.01 (d, ZFD 8.35 (brs, 2H), 9.2

s, 1 10.1 (s, . l.Lysi s: Found C, 58. 07;
|(47 250 N, 5. 42( s, 8afghg beltkin: g%‘?r P ér‘F‘]*ﬁ ?r]qerr]s. HO (1.22M
Herr]O requires: nmr @, 58 gONSOl, 7.32; (Nx5,48H)S, 5.88%(b8S, pH),
7- Hydr oxy- 4- ht yhhe xyl ex | ham

Hydroxy-4-[ 2- [g&- [ [ggg ?@ BY ) KBSH 4 d ?dh% (BPt, 4m), 6.74-6.90

et hyl ]- 1. 3- benzot hi ~one
N-[ 2- (4- Hydr oXy2438a- B586, 3 56z 8H Kuaé@llﬁ dﬁ)e?ﬁ&h]ll .76 (brs, 2H):
6-[ 2- (I-naphthyl)euﬁmynﬂgmgxam@ﬁthc 43.11; MBes28Reqt 6UTB;FABg4£8s
((MrH)[err]). ||c2;L H% ro§y rehulLes[z (%3naphthy5)g%boxyfhexyl] | am no-
N,6.77; 8,7.75%.
Example 14
10 . _ I _
4-hydroxy-1,3-benzothiazol=-2 (3H) - drochlorid
a) 1,1-Dimethyl-6-(2-phenylethoxy)hexanamide

hydrochloride

Diphenylphosphoryl azide (6.81 g) was added to a
stirred solution of 2,2-dimethyl-6-(2-phenylethoxy)hexanoic
acid (6.13 g) and triethylamine (2.5 g) in toluene (100 ml)
and the reaction stirred at 80° for 3 hours. The organic
layer was washed with water and evaporated under reduced
pressure to give a yellow oil. The residue was taken up in
dioxan (100 ml), diluted with water (50 ml), and acidified
to pH 1 with conc. hydrochloric acid. The solution was
heated on a steam bath for 3 hours, heated under reflux for
30 min and the solvent evaporated under reduced pressure.
The residue was dried by azeotropic distillation with
2-propanol and recrystallised from petroleum ether
60-80":ethyl acetate.

mp 111-112°;

Mass Spectrum: FAB 250 ((M+H)™¥);

nmr § (CDCl;) 1.37-1.40 (brm, 4H), 1.40 (s, 6H),
1.54~1.61 (quin, 2H), 1.67-1.69 (brm, 2H), 2.85-2.89 (t,
2H), 3.39-3.42 (t, 2H), 3.58-3.62 (t, 2H), 7.17-7.30 (m,
5H), 8.33 (brs, 3H):

Analysis: Found C,67.20; H,9.86; N,5.13; Cl1,12.79%

C,gHy7NO.HC1 requires: C,67.22; H,9.87; N,4.90;
Cl,12.40%.
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-24- ethyl]-1, 3-benzot hi azol - 2(3H) - one hydrochl ori de np
194-196[err]; Mass Spectrum FAB 465 ((MtH)[err] ); nnr
[err] (d[err]MSO) 1.27 (brs, 4H), 1.47 (brs, 2H), 1.57 (brs, 2H), 2.86
(brd, 4H), 3.04 (brs, 2H), 3.28 (t, 2Hg6rr]. 3.40 (t, 2H), 3.68 (t,
2H), 6.76 (d, 1H), 6.86 (d, 1H, 7.43 (m 2H), 7.52 (n1 ZFD 7.78 (d,
1H), 7.91 (d, 1H), 8 68 (d, 1H ) 9 8 (brs 2H) 11.77
(s, 1H); 20 ¥ ' ENeQtny i891) 2 . aSi8. 19%
g[gr %g[err]N[err]ﬂ[ﬁbﬁhglﬁg o?eQE'KeﬁlmG£ﬁ6x}la U—ﬁeﬁéothlazbh5?5§l)—

, 0
5 P70 (o kBRI R8Pty By o8y SRSy 398y 20, 1166) and
-1. 3- benzothlpae&sgﬁﬁﬁ)hqﬂeohﬁdéoqblQsld¢ in methanol:water (2:1, 150
gegiofﬁfgggﬁx¥5$thoxybffﬁgé % égi yforoéO 3%ours The reaction was

cooled and the solvents evaporated under reduced pressure.
Water (50 ml) was added and the agqueous layer extracted
with diethyl ether. The aqueous layer was then acidified
to pH4/5 with acetic acid and extracted with ethyl
acetate. The combined organic layers were washed (water
and brine), dried (MgSO,) and the solvent evaporated
under reduced pressure to yield the sub-titled compound
which was used in the next step without further

10

purification.
15 .
c) (4-Hydroxy—-2 (3H) ~oxo-1,3~benzothiazol~7-yl)acetic acid

Prepared by the method of Example 1l4c) using the

compound from step b).
mp 170-175°;
Mass Spectrum: 225 ((M+H)+):
nmr § (dgDMSO) 3.47 (s, 2H), 6.71 (d, 1H), 6.86
(d, 1H), 10.02 (brs, 1H), 11.68 (brs, 1H), 12.44 (brs, 1H):
Analysis: Found C,48.07; H,3.23; N,6.13; S,13.90%
CgH,NO,4S requires: C,47.99; H,3.13; N,6.22;
S,14.20%.
d)
dimethyl-[6~-(2-phenyletho hexyl lacetamide
Prepared by the method of Example la) using the
compounds from steps a) and c).
Mass Spectrum: Thermal Spray Plasma 457 ((M+H)+);
nmr § (CDCl;) 1.20-1.80 (m, 8H), 1.38 (s, 6H),
2.90 (s, 2H), 3.42 (s, 2H), 3.46 (t, 2H), 3.66 (t, 2H),
5.70 (s, 1H), 6.40 (d, 1H), 6.70 (d, 1H), 7.20-7.30 (m,
5H), 8.77 (s, 1H).
e) 7-[2-[{1,1-Dimet -6-(2-phenyl o hexyl Jaminocethyl]-
4-hydroxy=-1,3-benzothia - -0 droc id

2u
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-.Mass Spectum FAB 435 ((MtH)[err]); nnr [er] (CDC err]+d[err] DVSO

0.85 (m 2H), 1.0-1.7 (m 17H), 2.1 (t, 2H), 2.6 (t, 2H), 3.3 (m 6H),

6.7 (d, 1H), 20 6.5 (d, 1H), 6.9 (t, 1H), 10.7 (brs, 1H; ii.

~7-r12-16-(2-cycl ohexyl et hoxy) hexyl ] am noet hy ]= 4- hydr oxy

-1. 3-benzot hi azol - 2(3H) - one hydrochl ori de np 224-227[err];

Mass Spectrum FAB 421 ((MtH)[err]) 25 nnr [err] (d[err]DNBC» 0. 88

(1m552|f)7 (1 0- % 25 Erepatéd by tﬁze Zﬁeﬂzhdgkg cng%ﬂ)pzx) leé 1315) g.xéiﬁde)rﬁhé;Qo 3.4 (
m m m : m

4HH err] O, %‘t’b“ %‘F’B‘“ %tr%%{% 1H), 8.7 (brs, 2H), 10.11 (S, 1H),

11.76 (brs, 183-18mat ysis: Found C,59.88; H 8.08; N 6.19; S, 6.18;

Cl,8.69% r +yequires: C ,59.88; H 8. 11;
N, 6. 07; S 6. 95; cf%g%7“}5}%&E r FAB AL | iy
7-[2-16-[2-(4- Broﬂvpﬁeﬁy(qe@m | he3§| {Rw# nokdtiyd 11453560 (m,
hvdroxy-1 . 3- hegyoth] pgol ¢ 2( Bk ; onsodrydh pChip/ iF00 (brs, 2H), 3.40 (m,
2H+H20), 3.56 (t, 2H), 6.76~-6.92 (4, 2H), 7.2-7.3 (n,
5H), 8.79 (s, 2H), 10.13 (s, 1lH), 11.77 (s, 1lH):
Analysis: Found C,61.09; H,7.84; N,5.70; 5,5.69%
CygH44N503S.HC1 (12% ethanol) requires:
c,61.40; H,7.87; N,5.11; S,5.89%.
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2225 - _ . 6-2-(4-Bronmopenyl ) ethoxyl-N-[2-(4-hydroxy-2-oxo-3H
&h3-benzotth|azol-?-yl)ethylIhexananide np 143-145[err];
ss Spectrum FAB 507/9 ((MtH)[err]); nnmr [err :
(d[err]DVBO) 1. 15-1.24 (m 2H), L.42-L.49 8 - 4H), 1) s e o Bcen Replaced
(t, 2H, 2.76 (t, 2H), 3.18-3.30 (m 2H), 3.33 (t, 2H.iﬂNHU ’4", :
6.70 (d, 1H, 6.79 (d, 1H, 7.19 (d, 2H), 7.45 (d, 2H),6 '"™® ; ,
g.g-ii.S : BGMfgnmiLZFD; 10 Anal ysis: Found C,54.39; H 5.30; N,5.63;
. . r 0 H . .
, : , 16. ds of forfdildierr]derr]SBr requires: C, 54.44;
H. 5. 36 N 52, SRCHNE 98 15 740 i, 7-[2-[6-[2-
4- Brncphenyl ) et hocxyl hexyl ] am noet hyl ] - 4- hvdr oxy- 1, 3- benzot hi azol - 2( 3H
-one hydrochl ori de Ar-¢u5dﬁ§%ﬁHXhR1R2-x-Y Mass Spectrum FAB 5747/9
E(NHRb)[erg]); nnr [efr]” (d[err]DVBO) 1.22-1.37 (m 4H), 1.42-1.51
m
in which
Ar represents a group,

RY
10 .
77 NCR3
HO RS
15 X represents a C,_;, alkylene chain optionally

interrupted or terminated by one or more groups selected
from -S$-, -S0-, -SO05-, -O-, CR6R7, phenylmethyne,
-NH-, ~CONH-, -NHCO- and -NHCONH-,
Y represents an optionally substituted aryl or
200 cycloalkyl group,
Rl, Rz, R5, Rs, R’ and R® each
independently represent hydrogen or alkyl C,_g. and
R3 and R4 represent hydrogen, or R3 and R%
together form a group -S-, -NR8- or -CHy-,

25 and pharmaceutically acceptable derivatives thereof.
2. A compound of formula I, as defined in Claim 1,
wherein R3 and R4 together represent the group -S-.

3. A compound of formula I as defined in Claim 1 or Claim
2, wherein R represents hydrogen.

04, A compound of formula I as defined in any one of the
preceding claims, wherein the -OH is positioned ortho to
the NH in the Ar group.

5. A compound of formula I as defined in any one of the
preceding claims, wherein Y fepresents a 5- or 6- membered

35 carbocyclic or heterocyclic group optionally substituted by
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2H ), 1.57-1.64 (m 2H) , 2.77 (t,2H) , 2.85-2.96 (m 4H), 2 3.06 (t, 2H),
3.36 (t. 2H+Herr]O), 3.55 (t, 2H), 6.78 (d, 1H) | 6.87 fih ordblie o

d. 2H) . 7. 46 (d, 2H) . 9. 1 (v.brs, 1H) . 10.2 (v.brs, = ee“’ge'a‘ged
Anal ysis: Found C,51.98; H, 5.68; N,5.39;. .94; a,7. 02 ,l" I”"

C[err]H[err]N[err]C{err]SBr HCl reqU|res ,52.13; H,5. 71
S,6.05; C1,6.69%

4- Hvdr oxy: 7- [¢hd Gof 2m<§12et FAYE ) £ podd e N i, halogen, alk
ethyl]-1, 3- bqghgthl H) - one hydrochlorlde 82 Fydroxy 2
_ox0- 3H- 1, 3- @th"i‘ C146 4 sty TNH 30 ©F NO;.

6-[ 2-[ 2-t hi erg/l )ethozxmhﬂsmmaan diefined in Crid® ,13Heérein Y repdédints
Specs um PO (L) avpniscon Y e LSRR 1016 2 29
3. 20- 3. 37 35 S%lﬁcm f@IBS"QﬁAEhE(JIQQWI{HWl] By~ Eiﬂl‘(ctxy 33'1)—6'6 70 (d,
=0, -NH,, or Noz
7. A compound of formula I which is
7-[2-{6-[2-(2,3-Dihydro-1H~indenyloxy) Jhexyl]amino-
ethyl]-4-hydroxy=-1,3~benzthiazol~2 (3H)-one
4-Hydroxy-7-[2-[6-(2-phenylethoxy)hexyl]aminoethyl]-
1,3-benzothiazol~2 (3H)-one
4-Hydroxy-7-[2-[5~(3~phenylpropoxy)pentyl]aminoethyl]~
1,3~-benzothiazol-2(3H)~one
4-Hydroxy-7-[2=~[5~[2~(5-methylfuranyl) ]pentyl]-
15 aminoethyl]-1,3-benzothiazol-2(3H)-one
4-Hydroxy=-7-[2~[7-(2-phenylethoxy)heptyl]aminocethyl]-
1,3~-benzothiazol=-2 (3H)~one
4-Hydroxy-7-[2~{4~(2-phenylethoxy)butyl Jaminoethyl]~-
1,3-benzothiazol-2(3H)-one
20 4-Hydroxy-7-[2-(5-(2-phenylethoxy)pentyl]aminoethyl]-
1,3-benzothiazol=-2(3H)-one
4-Hydroxy-7-[2-(6~(phenylmethoxy)hexyl]aminoethyl]-
1,3-benzothiazol-2 (3H) -one
4-Hydroxy-7-[2-[4~(4-phenylbutoxy)butyl]aminoethyl]-
25 1,3-benzothiazol-2(3H)-one
4-Hydroxy-7-[2-(6~-phenoxyhexyl)aminoethyl]~1, 3-
benzothiazol=-2 (3H) -one
4-Hydroxy=-7-([2-[6~-(3-phenylpropoxy)hexyl]aminoethyl]~-
1,3-benzothiazol~-2(3H)-one
4-Hydroxy-7-[2-[2-(4-methoxyphenyl)ethyljaminoethyl]-
1,3-benzothiazol-2(3H)-one
4-Hydroxy-7-{2-[2,2~dimethyl-6-(2~phenylethoxy)hexyl]-
aminoethyl}-1,3-benzothiazol=-2(3H)-one
4~Hydroxy=-7~[2-[6-(2-phenylethylsulphonyl)hexyl]amino-
35 ethyl]-1,3-benzothiazol-2(3H)-one
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- 26 - 1H), 6.79 (d, 1H), 6.89 (brs, 1H), 6.92-6.94 (m 1H), 70
(d, 1H), 7.83-7.912 (m 1H), 9.96 (brs, 1H), 11.58 (brs, ThlsSheetHasBeenReplaced

Anal ysis: Found C,57.76; H 6.06; N, 6.64; S, 14.48%
NerrJJerr]S[err] requires: C 58.04; H 6.88;~ N, 6. 45; i
4- Hydr oxy-7-[ 2-[ 6-[ 2- (2-t hi enyl ) et hoxyl hexyl | am no- ethyl -1.3-benzoth

azol - 2(3H) - one hydrochl ori de np 216-218; Mass Spectrum
FAB 421 ((MtH) ); N-[6~[2- (nnny526ky édbecﬁiﬁkfxz-Heﬁﬂotmﬂszon+?vyn)47-1.53

Eg}s?kgio, 3] &gthaméﬁ%qh§x?§7 ; P§“3g %gk 1H) 3 8; g; ZF%a,ziﬁf 6. 89

(brs, 1H), 6.92-6.85Hydrokhy7- 72316¢da (grmitrop@emnlxgmaoxz}nexmblqmnm@-

1H), 11.78 (s - Si 0 55.40; H,6.47; N, 6. 28;
S, 13. 86; et%ﬁéé%} 3-benzok é??? e?? hpggi]CIerr] ;err] HC reqU|res:
C 55.11; H 6.39; 4-Hyérexy-3-{2-65(er (4~ #ﬁdﬁoxyphenYl ethoxy)-2, 2~

dimethylhexyl]aminoethyl]-1,3~benzothiazol-2(3H)-one
7-Hydroxy-4~-{2-[6~[2~(1-naphthyl)ethoxy]hexyl]amino-
ethyl]~-1,3-benzothiazol~2 (3H)-one
7-[2-[6-(2~ Cyclohexylethoxy)hexyl]amlnoethyl] 4~-hydroxy
16 -31,3-benzothiazol-2(3H)-one
7-[2~[6~[2~(4-Bromophenyl)ethoxylhexyl]aminoethyl]-4-
hydroxy-1,3~-benzothiazol-2(3H)~one _
4-Hydroxy-7-[2-[6-[2-(2~thienyl)ethoxy)hexyl]amino-
ethyl]-1,3-benzothiazol-2(3H)~-one
15 (R,S)~4-Hydroxy-7-[2-{2-methyl-6-(2-phenylethoxy)hexyl]
-aminoethyl]-1,3-benzothiazol-2(3H)-one
1,3-Dihydro-4-hydroxy-7-[2~[6~-(2-phenylethoxy)hexyl]-
aminoethyl]-2H-benzimidazol-2-one
4-Hydroxy-7-[2-[6~[2-(4-hydroxyphenyl)ethoxy)hexyl]-
20 aminocethyl]-1,3-benzothiazol-2(3H)-one
2,3-Dihydro-7-hydroxy-4—-[2-{6~-(phenylethoxy)hexyl]-
aminoethyl]-indol-2-one
4-Hydroxy-7-[2=[3-[2~(2-phenylethyl)aminocethyl]-
sulphonylpropyllaminoethyl]-1,3~benzothiazol-2(3H)-one
25 (R,S)—4-Hydroxy-7-[2-[7-(2-phenylethoxy)-hept—z-yl]—
aminoethyl]~-1,3~benzothiazol-2(3H)~one
(R,S)-4-Hydroxy~-7-[2~[3~-(4-methoxyphenyl)propyl]-
aminoethyl]-1,3-benzothiazol-2(3H)~one
6-[2~[ (4~Hydroxy-2-oxo-3H-1,3-benzothiazol~7-yl)ethyl]-
amino]-N=-(2-phenylethyl)hexananide
4-Hydroxy-7-[2~[6~-(2~-phenylethylthio)hexyljaminocethyl]-
1,3-benzothiazol~-2(3H)-one
N-[2-Hydroxy~5-[2-N'-[6-(2-phenylethoxy)hexyl]amino~
ethyl]phenyl] formamide
35 7-[2-[6~[2~(4-Aminophenyl)ethoxy]hexyl]aminoethyl]-4-

30
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20) ° (R S-4-Hydroxy-7-[2-[2-nethyl-6-(2- chenylethoxy)hexyl]
-am noet hyl ] -1, 3-benzat hi azol - 2( 3H) - one hydr ochl ori de

N-[2-(4- Fydroxy 2- 0x0- 3H 1. 3- benzot hi azol - 7- vI)ethyI] msgwa}mssamrmpMmd
2-net hvl - 6- ( 2- phenyl et hoxv) hexanam de - g3 -Mass Spe muﬁ—mﬂwﬂ" mH) +).
25 ii. (R S)-4-Hydroxy-7-[2-[2-nethyl-6-(2-phenyl etho

-am noet hvl]-1. 3-benzothi azol - 2(3H) - one hydrochl ori de 211-212-;

Mass SpectrumhyBaBxg2%, 6Ebehrpthiazol~2 (3H) -onar [err] (d[err]DNBC» 0.94
50103 11 (m 2ip, S velhyed i3 re=fale Bhe i) Gridenyiiplalhe-
1H), 7.16- ¢t2910nﬂ QHPen8°821§§P% 229?) -epel5 (s, 1H), 11.78 (s,
Anal ysi s: Found C, 51731(1H62H3*an5h§yi§1s§1ﬁ13§1§ l-ethanediyl)bis(4~
ClerrlH e 1N ert ] oo L B ey ST, (sl 08ay 7 15
7-[2-[1,1-D1methy1—6—(2-pheny1ethoxy)hexyl]aminoethyl]—
4-hydroxy-1,3-benzothiazol-2(3H)~one
or a pharmaceutically acceptable derivative of any one
thereof.
10 g, A pharmaceutical composition comprising a compound of
formula I, as defined in any one of the preceding Claims,
or a pharmaceutically acceptable derivative thereof, in
association with a pharmaceutically acceptable carrier,
diluent or adjuvant.
15 g, A method for the preparation of a compound of formula
I, as defined in any one of the preceding Claims, or a
pharmaceutically acceptable derivative thereof, which
comprises
a) alkylation of a compound of formula II, or a
20 derivative thereof,

Ar-CH,CH,~NH, II

in which Ar is as defined in Claim 1,
25 with an alkylating agent of formula III,

P

L-CRIRZ-X-Y III

in which Rl, Rz, X and Y are as defined in Claim 1

3 and L represents a leaving group,

b) alkylation of a compound of formula II, as defined in
Claim 1, with a compound of formula IV,

0=CRl-x-Y Iv
35
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ar' - N, 6. 02; 5,6.98%

1. 3-Di hydro- 4- hydroxy 7-r2-16-(2- phenylethoxvohexvl] 'nga}hSBwanmww
am noet hyl ] - 2H benzi m dazol - 2- one hydrochl ori de ”“ ll ull l“l
N-[ 2- (1. 3- Di hvdr o- 4- hvdr oxy- 2- oxo- 2H- 1. 3.bqnzhn1dazol

-5-(2- - penyl et hoxy) hexanam de Prepared by the nethod of Exanple
la) from 7-(2-aninoethyl)-4-hydroxy-benzinidazol-2(3FD-one

hydr obr ani-de, whi ¢ hi magh pele Rt ek farain -4 (&5 abefimelt in Cleetmhaxyphenyl )

ethyl]triflucr oacetfrgn.gge :%f%ﬁf%d%&ucm%ié@d in J. Med. Chem,

1987, 30, 1166. ectrum FAB 412
(X I\/HrH) [err]);c) Selechme[mci‘}d(iﬂ!brqq BvERympoursl e AqmulE)V, 1. 43-1. 49

(m 4H), 2.01 (t, 2H), 2.65 (t, 2H), 2.79 (t, 2H), 3.21 (q, 2H) ,
3.34 (m 2H-Herr]O, 3.55 (t, 2H) 6. 36 (d 1H), 6.53 (d, 1H,
7.16-7.29 (m 5H), 7.30 (t, IFD 30 (s, 10.32 (s, 1H), 10.53 (S,
1H) ; Anal ysis: FaphcH éumﬁubn1n%LXAy N, 9. 92% v
d er r]H[err]N[err]C{err] 0. 88 [err]O reqU|res C 64.65;, 20 H, 7. 25;

N, 9. 83% ii. 1,3-Di hydro-4- hvdroxy -[ 2- [? (2- phenvl et hoxy) hexyl | -

1n which Ar, X, Y, R! and R
Claim 1, or

are as defined in

10 for the production of compounds of formula I in which
Rl ana Rr? represent hydrogen, selective reduction of a
compound of formula Va,

Il
15 Ar-CH,CH,-NH~C~X~-Y va

in which Ar, X and Y are as defined in Claim 1,
d) removal of a protecting group from a corresponding
protected compound of formula I in which one or more of the
20 functional groups is protected,
and where desired or necessary converting a compound
of formula I, or another derivative thereof, to a
pharmaceutically acceptable derivative thereof or vice
versa.
5 10. Compounds of formula Va,
o
Ar~CH2CH2-NH-g-X-Y _ va

30 in which Ar, X and Y are as defined in Claim 1.

35
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am noet hyl ] - 2H benzi m dazol - 2- one hydrochl ori de np 2222344 370}

Mass Spectrum FAB 398 ((MrH)[err]); 25 nnt [err] (d[err]DVSO
1.22-1.33 (m 4H), 1.43-1.51 (m 2H), 1.53-1.65 (m 2H), 2.79 (t, 2H),
©2.81-2.92 (m 4H), 301309(m 2H).,..3.38 (m_2H+Herr]O, 3.56 (t,
2H), 6.41 (d, 1H), 6.62 (d,, YHj: "7 1647 30: (m 5H), 8.:73 (brs, 2H),
9.54 (s, 1H), 10.48 (s, 1H), 10,65 (i 1H): ) w, n&l yisi s: found

C 63.30; H 7.52; N, 6.67; Cl,8. 1/1% ];N[err]CIerr]HCI
requires: C 63.65, H 7.43; | i N/6.68mu:] AT%0 - Exarrpl e

4- Hydr oxy- 7- [2 [ 6- [ 2- (4- hydr ox¥ henyL)et ho_,-_yjliah»GX»yI] 35

am noet hyl | - 1. 3- benzot hi azol + 2(3H) one trifluoroacetate !

-28 ol !

RO et

-1-

Biologically Active Amines
This invention relates to novel compounds, processes for their preparation,

s  compositions containing them and methods of treatment involving their use.

EP-A-174 811 describes certain 1,3 benzthiazol-2(3H)-ones and 1,3-benzoxazol-
2(3H)-ones having an aminoethyl substituent in the benz ring which are said to have
dopamine D-agonist activity. In addition, certain benzimidazol derivatives having an

10  aminoethyl substituent in the benz ring are known to be dopamine D,-agonists from
EP-A-175 525 and EP-A-304 789.

According to the invention there are provided compounds of formula I,
15 Ar-CH-CH,-NH-CR'R*-X-Y
in which

Ar represents a group

20

OH I

X represents a Cy. 2 alkylene chain interrupted or terminated by one or more groups
selected from -S-, -SO-, -SO»-, -O-, CR®R’, phenylmethyne, -NH-, -CONH-, -NHCO- and
-NHCONH-,

25
This is the rep\acement sheet
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a) N-[2-(4-Hydroxy-2-o0xo0-3H 1, 3-benzot hi azol - 7-yl ) et hyl -

6- [ 2- (4- phenyl net hoxy) henyl et hoxyl hexanam de The sub-titled am de
was prepared according to the nmet hod of Exanple |a). np

148- 150[ err]; Mass Spectrum FAB 535 (Mr+H)[err]) nnr
[err] (d[err]DVMBO) 1.25-1.67 (m 2H), 141150(m 4H), 2.01 (t, 2H),
2.59 (t, 2H, 2.72 (t, 2H), 3.24 (q, ~ '2H) 3.33 (t, 2H), 3.49 (t, 2H),
5.05 (s, 2H), 6.69-6.80 10 (2xd, 2H), 6.89-7.14 (dd, 4H), 7.30-7.44 (m
5H), 9.92 (s, 1H), 11.63 (s, 1H). b)

4- Hydr oxy-7-[ 2-r6-r 2- (4- phenyl nmet hoxy) phenyl et hoxyl -

hexyl am nol et hyl ] - 1. 3- benzot hi azol - 2( 3H) - one hydr ochl ori de The

sub-titled conp j & : ; f e | b),
From the | ntor oularats B EhPLRto BFARLE! BPaiols WEshBeTRE MR wiRTRY® |D)
nmr [err] ( d[®hfa]rﬂbﬂﬁﬁ))1 td 328tecdatans sekdcredIfrabd N| Oddhd(Sywhidt)single ring sy6fen( inag,
2H), 2.70-2.74 (t, 2H), 2.85-2.90 (m 4H), 3.05 20 (brs, 2H), 3.34-3.38
(t, 2H) 3. 4gepptionally substiutedstafigrmp ¢ multiple fyged rigg systesm gBup tlf dtomps, the aryl

6. 90-6. 93+47. %Ep ge?ng( gp%ogélw Subst!ﬂgbez b§ Und o f?xogergrouc'ﬂ_s’)selegreg Tront- dl-? fﬁlog&ﬂ)

10. 18 ( br s
Ci.6 alkyl, Cis alkoxy, =0, -NH,, or NO», or a C;.); cycloalkyl group which may contain

from 1 to 3 heteroatoms selected from N, O and S, optionally substituted by one or more
groups selected from -OH, halogen, C;.j alkyl, C;.¢ alkoxy, =0, -NHj3, or NO,,
R', R% R% RS, R7and R¥each independently represent hydrogen or alkyl C.s, and
10 R® and R* represent hydrogen, or R® and R* together form a group -S-, -NR®- or -CH,-,

and pharmaceutically acceptable derivatives thereof.

According to the invention we also provide a process for the production of a
compound of formula I, or a pharmaceutically acceptable derivative thereof, which
15  comprises

a) alkylation of a compound of formula II, or a derivative thereof,



Anal ysis: Found C,64.84; H 6.80; N, 5.17; S,5.55% 25

Cerr]Herr]Nerr]O[err]gS. HO requires: C, 64.69; H, 6.64, N, 5. 03;

S, 5. 75% c) 4- Hydr oxy-7-[ 2-[ 6-[ 2- (4- hydr oxyphenvl ) et hoxyl hexyl ] -

am noet hyl ] - 1. 3- benzot hi azol -2(3H)-one trifl uoroacetate A sol ution
of the benzyl ether fromstep b) (0.79 g; 30 in nethanol (50 m) was
treated with conc. hydrochloric acid®to pH 1 and hydrogenated over 10%
pal | adi um on car bon (0.50 g) for 8 days, the catalyst being replaced
with a fresh portion after 7 days. The m xture was diluted with

met hanol (100 m) boiled for 10 mn and hot filtered. The 35 filtrate was
evaporated to give a yel | ow 38n¥Es@1HHPLC Ir

- 27 usi ng net hanol : 01% TFA in water (50:50) as eluant, gave

in which Ar is as defined above,
with an alkylating agent of formula III,

L-CRIRZ-x-y IIT

in which Rl, Rz, X and ¥ are as defined above and
10 L represents a leaving group, ;
b) alkylation of a compound of formula II, as defined
above, with a compoun& of formula IV,

O=CRY-X-v Iv
15
in which Rl, X and Y are as defined above,
in the presence of a reducing agent,
c) selective reduction of a compound of formula V,

20
i 1a2 :
Ar-CH,~C-NH-CR'R®~X-Y v

in which Ar, X, ¥, R! and R? are as defined above,
or
25 for the production of compounds of formula I in which
R} ana Rr2 represent hydrogen selective reduction of a
compound of formula Va,

[ '
30 Ar-CH,CH,-NH-C~X~Y va

in which Ar, X and Y are as defined above,
d) removal of a protecting group from a corresponding
protected compound of formula I in which one or more of the
35 functional groups is protected,



the title salt as a white powder. np 192-197[err]; nnr
[err] (d[err]DMSO) 1.29 (brs, 4H), 1.48-1.56 (brm 4H), 2.65-2.67 (t,
2H), 2.80-2.82 (t, 2H), 2.90+3.08 (brs, 4H), 3.36-3.38 (t, 2H+H20),
3.46-3.50 (t, 2H), 6.66+7.00 (dd, 4H), 6.75+6.86 (2xd, 2H);

Anal ysi s: Found C, 55.01; X, 5.85; N, 5.12; S, 5.29%
Cerr]Herr]Nerr]Jerr]S.CHerr]CJerr] 2H equires: C 55.24; t 1H, 5. 56;
N, 5.15; S,5.90% Exanpl e 4 2. 3-Di hvdr o- 7- hydroxv-4-r2- r

6- (ohenyl et hoxyl hexyl I - am noet hyl | -i ndol - 2- one hydrochl ori de a)
N-1[ 2-(3-Nitro-4-rohaidy a0 ek iebanyt | gédedsdyc hemserting the

met hyl - 6- (2 phe q?xv hexanam.de ;
N, O bi s- (phenylneéé?% &P8x°;3?°rmu%?f¥oﬁienflg:§41ﬁ%%%lﬁgl%¥ 5 0),
6- (2- phenyl et hyo&%epﬁablfﬁeﬂaamwétavﬁdtbsr%fg)O%ﬁ{i’-%r‘tﬁfrﬁﬂ «di i m dazol e

(3.69 g) in dICh|Qmp a}2QeaV)nyeg r§d¢§rwﬁhéﬂ I QY treppesahtre 20

mxture 111t er gt ROHEe g%‘r’f%ﬁ% 3@%"&1@5&?atbe%-@f%esﬁ@%deigeﬁﬁgf7%2?
(NaHCOB), and ag@lkvhwdﬂlaryﬂawl@eonﬁibnv gryupy fWfS@Y the sol vent was
removed under p&eHicad 194 %}1389 B%oi@éz&é’é&%ﬂilé@lf by 132 reaction
chromat ogr aphy (Si0 et her etrol eum et her % eluant to
give the sub-tittedf %ﬁ#ﬁﬁﬁﬁiﬁ sarzigd| puky Pltne presence of a

an inorganic base such as sodium or potassium carbonate, or

10 an organic base such as triethylamine,
N,N-diiscopropylethylamine or pyridine. The reaction is
conveniently performed in a solvent such as an ether, e.g.
tetrahydrofuran or dioxan, a ketone, e.g. butancne or
methyl iscbutyl ketone, a substituted amide, e.q.

'S dimethylformamide, or a chlorinated hydrocarbon, e.g.
chloroform, at a temperature of between ambient temperature
and the reflux temperature of the soclvent.

The alkylating agent of formula III may be prepared
from the corresponding alcohol (i.e. the compound in which

% I represents OH) by known methods. For example, the
alcohol may be reacted with a halogenating agent to yield
the compound of formula III in which L represents a halogen
atom. Suitable halogenating agents include, for example,
triphenylphosphine~-tetrahalogenomethane adduct

25 (conveniently formed in situ, e.g. by the reaction of
triphenylphosphine and carbontetrabromide). The reacticn
may take place in the presence of a solvent such as
acetonitrile, or a chlorinated hydrocarbon, e.g.
dichloromethane, at a temperature in the range of 0-30°C.

30 In process b) suitable reducing agents include
hydrogen in the presence of a catalyst such as platinum,
platinum oxide, palladium, palladium oxide, Raney nickel or
rhodium, on a support such as charcoal, using an alcochol,
e.g. ethanol, or an ester, e.g. ethyl acetate, or an ether,
35 a.g. tetrahydrofuran, or water, as reaction solvent, or a

This is the replacement sheet
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Mass Spectrum FAB 581 ((MtH) +). b)
N-r 2- ( 3- Am no- 4- 2henvl net hoxy) phenyl let hyl - N- 2henvl -

nmet hyl - 6- ( 2- phenyl et hoxv) hexanam de 30 The amide fromstep a) (7.0 Q)
was added to a suspensi on of iron powder (7.0 g) and amoni um chl ori de
(7.0 g) in aqueous ethanol (90 m ethanol:70 M water). The suspensi on

was stirred and heated to reflux for 2 = hours. The hot reaction m xture
was filtered (Hyflo 35 Supergel) and the filtrate evaporated under reduced

- 30 - 'pr%M&eyﬂﬁesfo@em,%@ R@%%%iigpegxrél%%%ge%ebkewaet hane

and water, the organi ayer was separa drie err]) and
evapor at ed undefeTBHifoed AditeIvarévedy thej rRAYGNg Agant | E8nPound as a

yel | ow gum whi gfdmiafe WiRHh as diborane or a metal hydride such as sodiunm
borohydride, sodium cyanoberohydride or lithium aluminium
hydride. Suitable solvents for the react;on with these
reducing agents will depend on the particular hydride used,
but will include alcchols, such as methancl or ethancl, or
ethers, sugh as diethyl ether -or t-butyl methyl ether, or
tetrahydrofuran.

Alkylation using the compoun& of formula IV may give
rise to an intermediate imine, reduction of which under the
conditions described yields the compound of formula I.

The compounds of formulae II and IV and the alcchols
corresponding to formula III are either known or may be

5

10

13 prepared by known techniques.

In process c) the reaction may be carried out using
conventional reduction techniques. The reducing agent may
be electrophilic, e.g. diborane, or nucleophilic, e.g. a
complex metal hydride such as lithium aluminium hydride or
sodium bis(2-methoxyethoxy)aluminium hydride. The solvent
is preferably 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 to 100°C.

The compounds of formula V and Va may be prepared by
coupling of an amine and an acid or acid chloride by

a0

28

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,
17, 1067; or 1,l-dicarbonyldiimidazole as described by
Staab, Angew. Chem. Int. Ed. Engl., 1962, 1, 351. The

amines required for the coupling reaction are either known

30

or may be prepared by conventional methods, for example,
compounds in which R? and r* together represent =-S- may
3% pe prepared as described in J. Med. Chem., 1987, 30, 1166.

Tiog ig thy soplucen.ent shine?

WAL s 8 AL 198



Wi thout further purification. Mass Spectrum FAB 551 ((MtH) +);

nmm [err] (CODCl[err]) 1.35 (m 2H), 1.57-1.65 (m 4H), 2.28 (m 2H)

2.65-2.73 (m 2H), 2.88 (m 2H), 3.40 (m 2H), 3.51 (t, 2H), 3.61 (m
2H), 3.91 (brs, 2H), 4.35 (s, 10 1H), 4.59 (s, 1H), 5.04 (s, 2H),

6.42-6.57 (m 2H), 6.75 (d, 1H, 7.10 (d, 1H), 7.21-7.41 (m 14H).
c) 3- Ami no- N- [ 6- (2- Rhenyl et hoxvyhexvl | -4g t henvl nmet hoxv- N-
phenvl et hyl 2-benzeneet hanam de Borane (1Min THF, 20 m) was

added to a stirred solution of the conpound fromstep b) (6.27 g) in
tetrahydrof uran. Timhe drntidrgiediateicairedditda Vaf lave friovel, Thuours,

cool ed and net noI The sol yvent was re ved nder reduced
pressure and t% g}ﬂjq‘jg %ldhggs’le\f'e&slpﬁ ﬁf’aﬁ%’le J{il'n T8 ®added
and the 20 solp.nmclrdddeaica@q;umbr ofefflormuflar Va4Q m n, the soI vent renoved

under reduced pressure, and the conpound converted to the free base
which was used in the next step without further purification

Mass Spectrum FAB 537 ((MtH)+). 25 (%

3- D hvdr o- 3- et hyl t hi 0- 4 4&&Hdmxng et hox) - hexyl 1- N- va
(henvl net hvl ) am nol et hyl | - 7- Difenvl nmet hoxv) - 211- I ndol - 2- one

Sul furyl chloride (0.81 m) in dichloronmethane was added dropwi se to a

sol ution of ethyl rigt Wpitdh dagetXatamd ¥ are as defined above.

Further preparative details for the compounds of

1 formula I are given in the Examples.

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, thus process d) may
involve the removal of one or more protecting groups.

15 suitable protecting groups and methods for their removal
are, for example, those described in "Protective Groups in
Organic Chemistry" by Theodora Greene, John Wiley and Sons
Inc., 1981. Hydroxy groups may, for example, be protected
by arylmethyl groups such as phenylmethyl, diphenylmethyl

20 or triphenylmethyl, or as tetrahydropyranyl derivatives.

Suitable amino protecting groups include arylmethyl
groups such as benzyl, (R,S)-~-a-phenylethyl,
diphenylmethyl or triphenylmethyl, and acyl groups such as
acetyl, trichloroacetyl or trifluorocacetyl. Conventional

%5  methods of deprotection may be used. Arylmethyl groups
may, for example, be removed by hydrogenolysis in the
presence of a metal catalyst e.g. palladium on charcoal.
Tetrahydropyranyl groups may be cleaved by hydrolysis under
acidic conditions. Acyl groups may be removed by

3%  hydrolysis with a base such as sodium hydroxide or
potassium carbonate, or a group such as trichlorcacetyl may
be removed by reduction with, for example, zinc and acetic
acid.

Pharmaceutically acceptable derivatives of the

35 compound of formula I include pharmaceutically acceptable

PR \44."5



30 dichloromethane (25 ml) at -74[err]. The solution was stirred for 45
mn and a solution of the conpound fromstep c) (4.35 g) and Proton
Sponge[err] (1.74 g) in dry di chl oronet hane (50 m ) added dropw se. The
m xture was stirred at -740 for 4 hours then triethylamne (1.17 m) 35
added. The m xture was allowed to warmto rqQom tenperature

-31-- and stirred overnight. Aqueous 5%’hydrochloric acid (as m )
was added and stirring continued for 1 hour. The organi c | ayer was

separated, ‘dri %l(é\ggs%ﬂélg (%{%Aépﬁe)s éﬁéﬁ’ee:ﬂt. renoved under reduced
y |

pressure. Chro ograp] using net hanol / di chl or onet hane as
el uant gave the Sl tahle Phaomanent igall yraegerfiable salts qfidde

Spectrum FAB GihdduiMdd 9f formula I include acid addition salts deriveq
from inorganic and crganic acids, such as hydrochlorides,
: hydrobromides, sulphates, phosphates, maleates, tartrates,
citrates, benzoates, 4-methoxybenzoates,.2- or
4-hydroxybenzoates, 4-chlorobenzocates, benzenesulphonates,
p-toluenesulphonates, naphthalenesulphonates,
methanesulbhonates, sulphamates, ascorbates, salicylates,
10 acetates, diphenylacetates, triphénylacetates, adipates,
fumarates, succinates, lactates, glutarates, gluconates,
hydroxy-naphthalenecarboxylates, e.g. l-hydroxy or
3-hydroxy-2-naphthalenecarboxylates, or oleates. The
compounds may also form salts with suitable bases.
s Examples of such salts include alkali metal, e.g. sodium
and potassium, and alkaline earth metal, e.g. calcium and
magnesium, salts. The compound of formula I may be
obtained in the form of a salt, conveniently a
pharmaceutically acceptable salt. Where desired, such
salts may be converted to the free bases using conventional
methods. Pharmaceutically acceptable salts may be prepared

by reacting the compound of formula I with an appropriate

20

acid or base in the presence of a suitable solvent.
Suitable pharmaceutically acceptable esters of the
& compounds of formula I include lower alkyl esters, e.qg.
ethyl ester. The esters may be made by conventional
techniques, e.g. esterification or transesterification.
Suitable amides include unsubstituted or mono- or
di-substituted alkyl C,_g or phenyl amides, and may be

made by conventional techniques, e.g. reaction of an ester

30

of the corresponding acid with ammonia or an appropriate
amine.

The compounds of formula I may exhibit tautomerism,
they may also contain one or more asymmetric carbon atoms

% and may therefore exhibit optical and/or

This is the replacament sheet
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e) 1.3-Dihydro-4-[2-[N[6-(2-phenyl ethoxv)hexyl]-N (phenyl

-met hyl ) am nol et hyl ] - 7- phenyl net hoxy- 2Hi ndol - 2-one 10 Raney ni ckel
(1.5 g) was added to a solution of the conmpound fromstep d) (2.1 g) in
dry ethanol (60 m). The m xture was heated to reflux for 1 hour, the
catal yst was renoved by filtration and the filtrate evaporated under
reduced pressure. Trituration with ether gave an off-white 15 solid which
was purified by reverse phase HPLC (Si ) 8 ~using net hanol : chl orof orm as
el uant. Recrystallisation fron1isopropy| alcohol gave the sub- titled
conpound as a uf.f caol oured soli

Spect r um FABd%ﬁQFEﬁ?ﬁ)SF BEFLSR- Dlas“f‘*?&“?’g %&?5&%’“3%0 1.90
(m 2H), 2.87usingdpnverdidmal( mechriques3- 8.§. (thmm)atoqrapbyeer(t 2H) ,

4.22 (d, 2H), 4¥Eﬂsha12 RPULE %t .. The,_ za%QdU$ i cal 18chm8ks3H),
gpggt§HL1SEABm?y7 H§y :p;§3§ggratlcn cf a r;glmlc or other mLN%%%e

1.3- Di hydro- 7d“f/<£5@< o&ﬁd@r 1Ry lRinvenr)ikevadl,| e.g. fractional

(0. 16 g) ks G %%%Yd”’?@ ) crarer SPGBl er
conc. hydr cidd iorddc mmisgsohekfk) majhdearimaider dywaeagtdargofatse
appropriate obtically active starting materials under
conditions which will not cause racemisation.

By the term alkyl we mean stfaight, branched or cyclic
saturated or unsaturated alkyl groups.

The term cycloalkyl includes Cy_q5 cyclic groups.

The cycloalkyl group may contain from 1 to 3 heteroatoms
selected from N, O and S. The cycloalkyl group may be
unsubstituted or substituted, for example, by cne or more
groups selected from -OH, halogen, alkyl Cj_g. 2alkoxy
Cy.g+ =0, -NH, or NO,. Provided that such

substituents do not interfere with the efficacy of the
compound. Particular cycloalkyl groups which may be
mentioned include Cg and C¢ cycloalkyl groups, e.g.
cyclohexane.

The term aryl includes aromatic radicals having five
or six atoms in a single ring system, such groups may
contain from 1 to 3 hetercatoms selected from N, O and S.
The single ring system may be substituted to form a
multiple fused ring system containing up to 10 atoms, for
example, naphthyl, indenyl or benzothiazolyl. The aryl
group may be unsubstituted or substituted, for example, by
cne or more groups selected from ~OH, halogen, alkyl
Cy.g: alkoxy C,_¢, =0, =-NH, or NO,. Provided that
such substituents do not interfere with the efficacy of the
compound. Particular aryl groups which may be mentioned
include 5 and 6-membered carbocyclic and heterocyclic aryl
groups, for example, furanyl, pyridinyl and thienyl.
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at atnospheric pressure using 5% Pd/ C (0.020 g) as catal yst. After 4

hours the catal yst was renoved by

under reduced 35 pressure, recrystallisation from ethanol gave the title
conpound as a white solid. np 277-278 (deconposes);

Mass Spectrum Thermal Spray Plasma 397 ((MtH)[err]); nnr [err]
(d[err]DMBO) 1.28 (m 4H), 1.49 (t, 2H), 4.%9-5 (t, 2H), 2.72-2.82 (m

-32 -

4H), 2.88 (t,

(t, 2H

10. 22 (s,

2H), 3.02 (t, 2H), 3.36 (2H+H err]O), 3.48 (s, 2H), 3.56
7.21-7.28 (m 5H), 8.75 (brs, 2H), 9.45 (s, 1H),

6. 66 &q, 2H) ,
gpresents phenyhiysis: Found C, 65.96; H, 7.67: N, 6.58%

10

15

20

25

30

35

Halecgens with which Y may be substituted include
bromine, chlorine and fluorine.

Where the group X contains more than one group
selected from =-S-, =-50-, -S0,~-, =0-, CR6R7,
phenylmethyne, -NH~, ~CONH-, -NHCO~ and ~NHCONH-, then
those groups may be the same or different.

We prefer compounds in which X is interrupted or
terminated by at least one group, and more preferably one
to three groups, e.g. one or two Qrcups, selected from -S-,
-50-, -S504-, =-0O-, CR6R7, phenylmethyne, -NH-, ~CONH-,
~NHCO- and -NHCONH-

Specific groups which X may represent include the
following:

~(CHy) 350, (CH, ) 50 (CHy ) 5=

~CH,S0, (CH,) 30(CH,) 5~

=(CH,) 50~

=(CH;) 5OCH,~

-(CH,) 50(CH;y) 5~

-(CH,) gO(CHy) 3~

~(CHy) 50 (CHy) 4~

-(CH;) 30(CH,) 5~

= (CHy) 250, (CH;) pNH(CH;) 5=

- (CHy) 4CONH(CH,) 5~

—CHZSOZ(Cﬁz)ZCONH(CHZ)2~

—(CHZ)SNHCONH(Cﬂz)z-

-CHMe(CH2)4O(CH2)2-

-CMez(CHZ)4O(CH2)2

We prefer compounds of formula I in which R, and
R, together represent the group -sS-.

We prefer Ar groups in which the -OH is positioned
ortho to the NH group. _

when R! and R? are other than hydrogen, alkyl
groups which they may represent include alkyl Ci-3 for
example, methyl.

R X

filtration and the sol vent evaporated



10 Cerr]Herr]Nerr]dJerr].HA requires: C,66.51; H 7.68;

N, 6. 47% Exanple 5

4- Hydr oxy-7-[ 2-[ 3-[ 2- ( 2- Phenyl et hyl ) am noet hyl ] -

sul phonyl propyl ] am noet hyl ] - 1. 3- benzot hi azol - 2(3H) - one 15 di hydrochl ori de
a) 3-[ 2- Oxo-2-(2-phenyl et hyl ) am nol et hyl t hi opr opanoi c acid

A solution of 3-nercaptopropanocic acid (1.63 m) in di met hyl f ormam de (5
m) was added gradually to a stirred 20 suasiensi on of sodi um hydride (2
eq.) in dinethylformam de at roon1tenperature The suspensi on was
stirred for 2 hours then cooled to O[err] before radually gddlng a

sol uti on of chl oNe- RreZephenypeungs) afefammuéa(3. gn gybBifR

di met hyl f or mami-deragdnak! QyaregkRe M xture to warmto room 25 tenperature.
2nd the res 38e°¥SL§h%Etﬁo§naoun 5 il £aEBEART TRE BFAARLC I a iR wshmshed
with dilute e&muedmsphﬁdmacbuoqncaacadtandtyruneanwmyﬂﬁg aﬁd particular
choporaLlon of shiScBRbRRbaUatE redusEi pLERBLE dauRiBei yshion o)
(nono- TVS der.ag@pvgyy may be demonstrated in the isolated trachea of the
guinea pig, as described by T.P. Kenakin, Br. J.
Pharmacol., 1980, 71, 407. The compounds are also dopamine
DA,-agonists. The binding affinities of the test
10 compounds for the DA, binding sites in bovine pituitary
membranes may be determined from the displacement of
[3H]-N-n-propylnorapomorphine and of [3H]-spiperone in
the absence or presence of nonhydrolysable GTP analogue
respectively, D.R. Sibley, A. Del.ean and I. Creese,
Anterior Pituitary Dopamine Receptors, Demonstration of
Interconvertible High and Low Affinity Sites of the D-2
Dopamine Receptor, J. Biol. Chem., 1982, 257(11),
6351-6361. The DA, activity may also be demonstrated in
a functional screen, the rabbit isolated ear artery, Brown
% and O'Connor, Br. J. Pharmacol., 1981, 73, 189P. The
compounds also show advantageous DA,:8, activity
ratios.

15

The compounds of formula I are indicated for use in
the treatment of the range of conditions known as
reversible obstructive airways disease, e.g. asthma and
bronchitis.

A

According to another aspect of the invention there is
therefore provided a method of treatment or prophylaxis of
reversible obstructive airways disease, which method

¥ comprises administering a therapeutically effective
quantity of a compound of formula I, or a pharmaceutically
acceptable derivative thereof, to a patient suffering from
or susceptible to such a condition.

The compounds of formula I are also indicated for use

33 in the treatment of various other conditions, e.g.

This is the replacement sheet
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nnt [err] (CDO[err]) 2.57 (t, 2H), 2.69 (t, 2H), 2.85 (m 2H), 3.22
(s, 2H), 3.53-3.58 (g, 2H), 7.14-7.34 (m 35 6H)

- 33- b) N [2-(2.4-Di nethoxy-1.3-benzot hi azol -7-yl)ethyl]- 3-

r 2- oxo- 2- ( 2- phenyl et hyl am no) et hyl t hi ol pr opanam de

Car bonyl di i m dazole (3.04 g) was added to a solutlon of the conmpound
fromstep a) (4.55 g) in dichloronethane ~ (30 m) and the m xture
stirred at roomtenperature for 90 m n.

2-(2, 4- di met NOXyrd ), afmi r&'nﬁzglllér e SN %Ts%?-de S5 (éoggeg):ﬂv@ heat

di chl or onet hane_ was added“and t he ture i rred dvernight. ter was

t hen added and ftaH'é-“&'(fuéé'@s glaucﬁﬁ'&se extract ed vm th di chl or onet hane The
organi ¢ extracts 10 Fofethe\apRed méntylcheddOusetaid Aosksaadninisepredr i ed

will, of course, vary with compound employed, the mode of
administration and the treatment desired. However, in
general, satisfactory results are cbtained when the
compound is administered at a daily dosage of from about
0.1 mg to about 20 mg per kg of animal body weight,
preferably given in divided doses 1 to 4 times a day or in
10 sustained release form. For man the total daily dose is in
the range of from 7.0 mg to 1,400 mg and unit dosage forms
suitable for oral administration comprise from 2.0 mg to
1,400 mg of the compound admixed with a solid or liquid
pharmaceutical diluent or carrier.
t5 The compounds of formula I may be used on their own Or
in the form of appropriate medicinal preparations for
enteral, parenteral or topical administration.
According to the invention there is also provided a
pharmaceutical composition comprising preferably less than
20 80% and more preferably less than 50% by weight of a
compound of formula I, or a pharmaceutically acceptable
derivative thereof, in admixture with a pharmaceutically
acceptable adjuvant, diluent or carrier. '
Examples of such adjuvants, diluents and carriers are
25 for tablets and dragees - lactose, starch, talc,
stearic acid;
for capsules -~ tartaric acid or lactose;
for injectable solutions - water, alcohols, glycerin,
vegetable oils;
30 for suppositories - natural or hardened oils or waxes.
Compositions in a form suitable for oesophageal
administration include tablets, capsules and dragees;
compositions in a form suitable for administration to
the lung include aerosols, particularly pressurised
35 aerosols;

Trdu by it roninanrent shaot



(MgSg err]) and the solvent renoved under reduced pressure to yield the
sub-titled conpound as an orange oil which was used wi thout further
purification. Mass Spectrum FAB 488 ((MtH)[err][err]). 5 O

N[ 2- (4- Met hoxy- 2- oxo- 3H 1, 3- benzot hi azol -7-yl) -

et hyl ] - 3-[ 2- oxo- 2- (2- phenyl et hyl am nol et hyl t hi ol pr opanam de Conc.
hydrochloric acid (sg. 1.18, 1.5 nl) was ggded to the conpound from
step b) (3.3 g) in nethanol (30 m) and the m xture stirred at room
tenperature overnight. The 20 sol vent was evaporated under reduced pressure
and the residuempaﬁﬁhhbasednbatWBem shlicabler foanddwinéstrahéon to
organi c Iaye par; a agqueou ayer a : L.t.h
dlchloronethane g go%gl%gdggﬁégglcgegfrééksx%ergé%E ggﬁgséo?ﬁégkn) and

t he sol vent s wagesvda-wideemud@ions ;25 pressure to give the sub-titled
compound as an Or%@@% 'ltlons in a f%@%ﬁsﬁﬁ%ﬁh&%”EoEAgdﬁlﬂléﬁyﬁﬂlhﬁrEb)

nmr [err]s (CDCl[err]) 38-3.77 (m , 3.82- 3H), 6.27 (brs,
1H), 6.74 (dEheHeYes 1@§1@61e EH)°P57afd( Br%*tmentsm) 7 15 7.33 (m 5H) 9.05
(s, 1H. 30 d) Mﬂédo&ﬁ&hhl@(wf@mua&t &ab@nmtehhmhﬂgyl tatnhyl ] -

- 3-[ 2- oxo- 2- I th | sul panam ;
PotaSS|un1pe& 315%%t 15%5?05 gh %&%@ﬁ are %885 théngélution
of the conpodwacef mrlnmasbrc)ra(r@'eBbfg)actlvutry nmrleamwlr.e/v@p@ren@ﬁ: producei )

tcggl %O}g Of &diler HiRTSEANR 30 MRS mifde 8311y abdiled otahaveaddadrand

useful pharmacological properties, than compounds of
similar structure.

The invention is illustrated, but in no way limited,
by the following Examples, in which temperatures are in
degrees Celsius. The reactions were performed under an

. inert atmosphere of either nitrogen or argon.

Example

20
6-[2= 3-dihvdro~1H-~-indenvlo exana

To a stirred solution of 7-(2-aminocethyl)-4-hydroxy-
1,3-benzothiazol~2(3H)~-one hydrobromide (1.50 g) and
6-[2-(2,3-dihydro~1H~-indenyloxy) Jhexanoic acid (1.41 g) in
dimethylformamide (25 ml) was added triethylamine
(0.72 ml), l-hydroxybenzotriazole hydrate (1.905 g) and
dicyclohexylcarbodiimide (1.38 g). The mixture was stirred
for 40 hours at room temperature. Glacial acetic acid (0.4
ml) was added and stirring continued for 15 min. The
dimethylformamide was removed under reduced pressure, the
residue slurried with ethyl acetate (50 ml) and the
suspended dicyclohexylurea removed by filtration. The
filtrate was washed with saturated aqueous sodium
bicarbonate and dried (MgsSO,). The solvent was removed
under reduced pressure to yield a residue which was

25

30

35
purified by column chromatography on silica using 5%
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- 34- extracted with chloroform A yellow solid precipitated from

t he aqueous | ayer and was renoved by filtration, and washed (water and
pentane) to give the sub-titled conpound. Mass Spectrum FAB 506
((MtH) [err]); nmr [err] (d[err] DVBO) 2.60-2.78 (2xt, 4H),
3.24-3.39 (m 4H), 3.45-3.55 (m 4H), .3 4 (s, BFD, 4.08 (s, 2H), 6.92
(d, 1H), 6.96 (d, 1H), 7.18-7.32 (m 5H), 13 (brt, 1H), 8.44

(brt,1H), 11.86 (s, 1H). e)
4- Met hoxy- 7- [ 2- @8R R- M - ehpherydeattutd ad raeiadnt,] tolGive the

repared by e et Tod o Gl a0 P 478
((MeH) [err] ). nmr § (dSDMSO) 1. 22 (m, 2H), 1.45 (brm, 4H), 2.00
(t, 2H), 2.58 (t, 2H), 2.80 (4, 1H), 2.85 (d, 1lH), 3.06 (a,
e 1H), 3.10 (4, 1H), 3.22 (q, 2H), 3.4 (m, 2H+H,0), 4.26
(m, 1H), 6.70 (d, 1H), 6.80 (d, 1H), 7.1-7.2 (m, 4H), 7.83
(t, 1H), 9.88 (brs, 1H), 11l.61 (s, 1H).
b) 7 [2~-[6=-[2-(2,3- Dlhvdro-lﬂ—lnd envloxy) lhexyllamino-
et —-4- 3-be - - jde
10 Borane~-tetrahydrofuran solution (1.0 M in THF, 11 ml)
was added dropwise to a stirred solution of the product
from step a) (1.39 g) in dry tetrahydrofuran. The mixture
was heated under reflux until thin layer chromatography
indicated the reaction had gone to completion, about 3
15 hours. The reaction was coocled and methanol (2.5 ml)
added, the mixture was then heated under reflux for a
further 15 min. The solvent was removed under reduced

pressure and the residue dissolved in methanocl (25 ml) to
which was added conc. hydrbchloric acid (sg. 1.18, 0.55

20 ml). The soclution was heated under reflux for 30 min.
Cooling and removal of the methanol under reduced pressure
yielded an oily residue which when triturated with ether
gave the title compound as an off white solid, which was
further purified by reverse phase HPLC using methanol/0.1%

5 aqueous trifluoroacetate as eluant.

mp 220-223°;
Mass Spectrum: FAB 427 ((M+H)™);
nmr § (dgDMSO) 1.23 (brs, 4H), 1.48 (brt, 2H),
1.59 (brm, 2H), 2.85 (brm, 6H), 3.10 (brm, 4H), 3.42 (t,

% 2H), 4.26 (m, 1H), 6.76 (d, 1H), 6.86 (4, 1H), 7.12 (m,
2H), 7.20 (m, 2H), 8.80 (brs, 2H), 10.13 (s, 1H), 11.77 (s,
1H) ;

Analysis: Found C,61.94; H,6.91; N,6.15; S$,6.52%
C24H30N203S.Hc1 requires: C,62.25; H,6.75;
% N,6.05; s,6.92%.
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f) 4- Hydr oxy-7-[ 2-[ 3-[ 2- (2- phenyl et hyl ) am noet hyl ] - 15

sul phonyl propyl ] am noet hyl ] -1, 3- benzot hi azol - 2( 3H) - one di hydrochl ori de
The conpound fromstep e) (0.33 g) was dissolved in 48% agueous
hydrobrom c acid (10 m) to which hypophosphorous acid (2 drops) had
been added and the 20 m xture heated to reflux under argon for 3 hours.
The hydrobrom ¢ aci d was renoved unddd reduced pressure and the

residue purified by reverse phase HPLC usi ng nethanol /0. 1% aqueous
trifluoroacetic acid as eluant, to give the title conpound. np
241- 2440; Bxamnlgnaw [err] (d[err]DMSO 2.03-2.15 (m 2H), 2.86 (t, 2H)

2.96 (t, 2H), 3.0gn g‘%@mpéhﬁé%(&eréfgpeﬁaﬁ9d3aé5°rdln4nt°4*he

3.62 (t, 2 d 1 3 (b
2H) , g 16 ?% gthﬁgbé I )Bxample 1q rQHﬂégﬁquﬁrf§p°a%ﬁg§ £R%e;£gd%na ysfsrs
Found C, 43. 98mid&ksSs: 27; N, 6. 74, S 10 30%)

A { 1ami N, 6. 98;
g%.r]ezu[%f”]y&ir%r—ef%l@e“ L oy (a1 antibls

(R S) - 4- Hydr bxg=penzo
l.
-phe etho hexanamide
mp 13%9°;
1o Mass Spectrum: FAB 429 ((M+H)T):

nmr § (dgDMSO) 1.20 (m, 2H), 1.45 (m, 4E), 2.00
(t, 2H), 2.77 (t, 2H), 3.23 (g, 2H), 3.34 (m, 4H+H,0),
3.55 (t, 2H), 6.69 (d, 1H), 6.78 (d, 1H), 7.16-7.28 (m,
SH), 7.84 (t, 1H);

15 Analysis: Found C,64.03; H,6.41; N,6.60; S,6.84%
5,7'48%'
ii. 4-Hydroxy-7-f2-{6-(2-phe etho e inceth

~benzothiazol=-2(3H)-one drochloride
0 mp 219~222°C (decomposes):
Mass spectrum: FAB 415 ((M+H)T):
nmr § (dgDMSO) 1.22-1.37 (m, 4H), 1.47 (t, 2H),
1.54-1.64 (m, 2H), 2.8-2.9 (m, 6H), 3.01-3.12 (brm, 2H),
3.34-3.47 (m, 2H), 3.55 (t, 2H), 6.76 (4, 1H), 6.88 (d,
% 1), 7.06-7.32 (m, SH), 8.87 (brs, 2H), 10.15 (s, 1H),
11.78 (s, 1H);
Analysis: Found C,60.82; H,6.53; N,6.01; S,6.63;
Cl,8.34%
Co3H3gN5045.HCL requires: C,61. 25 H,6.93;
% N,6.21: S,7.11; Cl1,7.86%.

b) 4-Hydroxy-7-[2~-[5-(3-phenylpropoxv)pentyllaminoethyl]i=

~benzothiazol-2(3H) ~one hvdroc jde

35 mp 141-142°;
'T”#.#;;Hmatﬂﬂﬂrﬂﬁﬂm’?ﬁheef
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- 35 - am ncet hvl ] -1, 3- benzot hi azol - 2(3H) -one hvdrochl ori de

Sodi um cyanabor ohydri de (0.056 g), 6-(2-phenyl ethoxy- oxy) - hept an- 2- one
(1.450 g) and 6% aqueous acetic acid (20 drops) were added to a
solution of 7-(2-am noethyl)-4- hydr oxy- 1, 3- benzot hi azol - 2( 3H) - one
hydrochl ori de (0.300 Q) in methanol (30 m). The m xture was stirred
for 4 days at roomtenperature until "HBL.C™ usi ng net hanol /0. 1% aqueous
trifluoroacetate as eluant, revealed that all the starting mat eri al had

been consunmed. Aqugouys anmonium h oxiLgde +,drops) was added and the
sol vent renoved ungggsrgﬁﬁfgﬁum‘ ¥gkegé§ré&gﬁﬁ?ifrcation by chromat ogr aphy
(Siderr]) using nmrefhdA0CLd)chlénormt,hake,as.2bugmy BB) L owed87by reverse
phase HPL usi anal / % 3queo thifl ugroacetat S uant ,
TR N R D O S R G R

and formation o e hydroc salt ound
white solid. 4H), 3.49\(q168H1686-18 (t, 1H\as§-Bpedlrumil) FAB-899(Q,

((MH)[erf]); 10y, 7.18 (m, 3H), 7.27 (m, 2H), 8.71 (brs, 4H), 10.07 (s,
1H) ; '
Analysis: Found C,64.14; H,6.57; N,6.77; S,7.45%
C,q3HygN,04S requires: C,64.46; H,6.58; N,6.54;
S5,7.48%.
10 ii. 4-Hydroxy-7-r2-[5-(3-phenvlpropoxy)pentyllamincethyli-~
1,3-benzothiazol-2(3H)~one hydrochloride
mp 211-212°;
Mass Spectrum: FAB 415.((M+H)+):
nmr § (dgDMSC) 1.38 (m, 2H), 1.51 (m, 2H), 1.61
(m, 2H), 1.79 (m, 2H), 2.61 (t, 2H), 2.86 (m, 4H), 3.06
(brm, 2H), 3.35 (m, 4H), 6.76 (d, 1H), 6.86 (d, 1H), 7.17
(m, 38B), 7.27 (m, 2H), 8.81 (brs, 2H), 10.13 (s, 1H), 11.77
(s, 1H):
Analysis: Found C,60.83; H,7.02; N,6.21; S,6.94;
0 c1,8.04%
Co3H3gN,04S.HC1l requires: C,61.25; H,6.93;
N,6.21; 5,7.11; Cl,7.88%.
c) - =7=[2=[5-[2=-(5-met t -

15

25

5—-(5-methylfuran-2-vl)pentanamide
mp 153-154°;
nmr § (dgDMSO) 1.47-1.51 (m, 4K), 2.03-2.04 (m,
2H), 2.20 (s, 3H), 2.5 (2H+DMSO), 2.59 (t, 2H), 3.23 (q,
%  2H), 5.90-5.92 (m, 2H), 6.69 (d, 1H), 6.78 (d, 1H), 7.87
(t, 1H), 9.89 (s, 1H), 11.61 (s, 1H):
Mass Spectrum: FAB 375 ((M+H)¥).

ii. 4-Hydroxy-7-[2-[5-[2-(5-methvlfuranvl)lpentyl]l-
aminoe - ~ben i - -0 t o etat

35 mp 237-239° (decomposes):



nmr [err] (d[err]DVBO) 1.20-1.40 (m 5H), 1.20 (d, 3H), 1.40-1.60 (m
2H), 1.70 (brm 1H, 2.79 (t, 2H, 2.88 (m 20 2H), 3.00-3.20 (brm 3H),

3.37 (t, 2H)

5H), 8.81 (brs,

3.55 (t, 2K), 6.76 (d, 1H), 6.89 (d, 1H), 7.15-7.30 (m

1X), 8.90 (brs, 1H), 10.14 (s, 1H), 11.77 (s, 1H);

Anal ysis: Found C,61.45; H 7.67; N, 6.17; S, 7.06%
Cerr]Herr]Nerr]Jerr]S. HO requires: C61699 H, 7.15; Z5 N, 6.02;

S, 6.89%

10

15
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36

nmr & (d DMSO) 1.30-1.38 (m, 2H), 1.53-1.64 (m,
4H), 2.20 (s, 3H), 2.54 (t, 2H), 2.81 (brt, 2H), 2.94 (t,
2H), 3.10 (t, 2H), 5.93 (m, 2H), 6.75 (d, 1H), 6.86 (d,
1H), 8.56 (brs, 2H), 10.17 (brs, 1H), 11.73 (brs, 1lH):

Analysis: Found C,53.27; H,5.46; N,6.00; S,6.66%

C19Hy4N3045.CF5CO,H.H,0 requires:
c,53.04; H,5.51; N,5.89; S,6.80%.
d) 4-Hydroxy-7-[2=-(7-(2-phenylethoxy)heptyllamincethyl]-
1,3-benzothiazol-2 (3H)-one hydrochloride
i. N-[2-(4-Hydroxy-2-oxo-3H~1,3-benzothjiazol-7-vl)ethyli-
7-(2-phenvlethoxy)heptanamide

mp 140-142°;

nmr § (dsDHSO) 1.17-1.24 (m, 4H), 1.43-1.48 (m,
4H ), 2.00 (t, 2H), 2.58 (t, 2H), 2.79 (t, 2H), 3.23 (q,
2H), 3.33-3.67 (m, 2H), 3.54 (£, 2H), 6.69 (d, 1H), 6.78
(d, 1H), 7.16-7.29 (m, SH), 7.48 (t, 1lH), 9.89 (s, 1lH),
11.61 (s, 1H);
ii. 4-Hydroxy-7-12-[7-(2-phenv]ethoxy}heptvllamincethyl]-
1,3-benzothiazol-2 (3H)-one hydrochloride

mp 225-227°:

nmr § (dgDMSO) 1.26 (brs, 6H), 1.43-1.52 (m, 2H),

. 1.54-1.64 (m, 2H), 2.79 (t, 2H), 2.86-2.92 (m, 4H),

3.01-3.11 (m, 2H), 3.67 (t, 2H+H20), 3.56 (t, 2H), 6.78
(a4, 1H), 6.87 (d, 1H), 7.16-7.30 (m, SH), 8.98 (brs, 2H),
10.16 (s, 1H), 11.79 (s, 1H);
Analysis: Found C,61.70; H,7.12; N,6.20; S,6.92%
Co4H49N5048.HC1 requires: C,61.98; H,7.15;
N,6.02; S,6.89%. .
e) 4-Hydroxy-7-{2-(4-(2~phenylethoxy)butyllaminocethyl]=-
1,3-benzothiazol-2(3H)-one hydrochloride
i. N-[2=(4-Hydroxy-2-oxo-3H~1,3-benzothiazol-7-yl)eth
4-(2-phenyletho butanamjide
Mass Spectrum: FAB 401 ((M+H)T);
nmr 6 (CDC13+dSDMSO) 1.67-1.81 (m, 2H), 2.09
(t, 2H), 2.61 (t, 2H), 2.77 (t, 2H), 3.30-3.36 (m, 4H),
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6-[ 2-r (4- Hvdr oxy- 2- oxo- 3H 1, 3- benzot hi azcl-7-yl )et hyl ] -
am no] - N- (2- phenyl et hyl ) hexanam de hydrochl ori de a)
6-[ N - (2-Chl or o- 4- net hoxy-1. 3-benzot hi azol -7-vl) ethyl] -
' -[(2,2,2-trifluoroacetvl)am nol -N-(2-phenylethyl)- 10 hexanam de

Sodi um hydride (80%in oil, 0.244 g) was added to a stirred solution of
N-[ 2- (2- chl or o- 4- hydr oxy- 1, 3- benzo- - 17 -

thiazol -7-yl)ethylJtriflucroacetamde (2.5 g) at rocm t enper at ur e.
After stirring for 10 min the reaction was heat ed to 6 err for 90
mn. The ni @@ (kas 2ol & dhdRrs, 1Hg) G-ifén (G 1H), » 1H),

6- br ono- N- ( 2-mheryl. etohy(lm),h@mr;am dm ((%:4-.2 g,){)l nio. 49d|(rntt§]yllfmr mam de
added, the mxturg | IR f Q M g %. _ qrg] for

3.5 hours. THé sof
resi due 20 pdadtd Mt ilaezol H)[one 3 (Flide acetate.
The organic Iayer mnth bri ne, drled (NQSC{err]) and the
sol vent renoved un reduced ressure ronatogsﬁﬁ.y (Sigerr]) using

et hyl acetat e/ di cﬁ’i‘“&'r &nétq% L2 luadft Faveéhe 9% d ®ronpound as
a pale yell owH3§ @ilso (t, 2H), MAsa-Sped ruwp 45 3RGOA (Yr,[ @H)],) 3.40

nr ferr] (CRQlghl) 15%0&7%)”? s @31 ,1%.9Y (@, ),
7.15-7.29 (m, 5H), 8.96 (brs, 2H), 10.18 (s, 1H), 11.80 (s,
10 1H) ; )
Analysis: Found C,59.40; H,6.51; N,6.56; S,7.77;
C1,8.00%
Cy1HogN504S.HC1 requires: C,59.64; H,6.20;
N,6.62; S,7.58; Cl1,8.30%.
5 £) 4-Hydroxy~7~[2-[5=(2-phenvlethox entyllaminoethyli-
1,3-benzothiazol-2(3H)-one hydrochloride
N-[2-(4-Hydroxy-2-oxo-3H~-1,63-benzothiazol~7-yl)ethyl]~
5-(2-phenylethoxy)pentanamide
Mass Spectrum: FAB 415 ((M+H)+):
20 nmr § (CDCl;) 1.50-1.60 (m, 2H), 1.60-1.70 (m,
2H), 2.18 (brt, 2H), 2.67 (m, 2H), 2.86 (t, 2H), 3.44 (t,
2H) 3.45-3.53 (m, 2H), 3.66 (t, 2H), 6.3 (brs, 1H), 6.65
(d, 1H), 6.72 (d, 1H), 7.19-7.26 (m, 6H), 9.60 (s, 1H).
ii, 4-Hydroxy-7-[{2-[{5-(2-phenylethoxy)pentyl]amincethyl]-
35 1,3-benzothiazol-2(3H)-~one hydrochloride
mp 209-210°;
nnr § (dgDMSO) 1.28-1.35 (m, 2H), 1.48-1.52 (m,
2H), 1.57-1.68 (m, 2H), 2.80 (t, 2H), 2.85-2.94 (m, 4H),
3.05 (brs, 2H), 3.38 (t, 2H+H,0), 3.56 (t, 2H), 6.78 (d,
% 1H), 6.87 (4, 1H), 7.19-7.30 (m, S5H), 8.93 (brs, 2H), 10.16
(s, 1H), 11.79 (s, 1H):
Analysis: Found C,60.09; H,6.45; N,6. 36 Cl,9.30%
CyoHygN5045.HCL requires: C,60.47; H,6.69;
N,6.41; Cl1,8.11%.

5 g) 4-Hydroxy-7-{2-[6-(phenylmethoxy)hexyllamincethyl]-
Thie te itoovepiannment sheet
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2H), 2.81 (t, 2H), 2.87-3.07 (m 2H), 3.20+3.39 (2xt, 2H), 3.49-3.56 (q,
2H), 3.59-3.66 (m 2H), 4.01+4.02 (2xs, 3H), 30 5.45 (brs, 1H), 6.89 (t,
1H), 7.15-7.34 (m 6H). b)

6-[2-[ (2. 4- D net hoxybenzot hi azol - 7-yl ) et hyl ] am nol -

(2- phenyl et hyl ) hexanam de The conpound fron1step a) (.73 g) in

nmet hanol was added to a solution of sodi ¥ methoxi de in methanol (Na 3
metal 0.17 g in nmethanol 40 m ). The m xture was heated

37 under reflux for 4. 5 hours wat er (6 n1) was added and t he

m xt ure heat eddus -
renoved under ﬁeducg [gngssugagol

gl aci al acetlcsazl thfﬂe gg Eht
sol ution was
Mass Spectrum: FAB 429 ((M+H)+):
5 mp 133-134°;
nmr § (dgDMSO) 1.2-1.3 (m, 2H), 1.4-1.55 (m, 4H),
2.01 (t, 2H), 2.57 (t, 2H), 3.2-3.3 (m, 2H), 3.3-3.4 (m,
2H), 4.44 (s, 2H), 6.69 (d, 1H), 6.78 (d, 1H), 7.24-7.37
(m, 5H), 7.85 (t, 1H), 9.91 (s, 1H), 1l1.61 (s, 1lH).
10 ji. 4-Hydroxy-7-{2-{6-(phenylmethoxyihexyl]laminoethyl]-
1,3-benzothiazol-2(3H) ~one hydrochloride
mp 208-211°;
nonr § (dgDMSO) 1.27-1.38 (m, 4H), 1.5-1.65 (m,
4H), 2.81-2.94 (m, 4H), 3.02-3.11 (m, 2H), 3.42 (t, 2H),
15 4,45 (s, 2H), 6.76 (d, 1H), 6.86 (d, 1H), 7.25-7.38 (m,
5H), 8.81 (brs, 2H), 10.13 (s, 1lH), 11.77 (s, 1lH):
Analysis: Found C,59.42; H,6.85; N,6.37; S§,7.25;
Cl,9.44%
Cy5HygN;05S.HCL requires for 0.17 moles excess
20 HCl: C,59.55; H,6.63; N,6.31; S,7.23; C1,9.45%.

h)  4-Hydroxy-7-[2-[4-(4-phenylbutoxy)butyljaminoethyl]=~
1,3-benzothiazol=-2(3H)~-one hydrochloride
i. N-[{2=-(4~-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethyl~-
4-(4-phenylbutoxy)butanamide
LS mp 133-135°;
Mass Spectrum: FAB 429 ((M+H)+)7
nmr § (CDCl;) 1.06-1.23 (m, 4H), 1.36 (q, 2H),
1.73 (t, 2H), 2.11-2.17 (m, 4H), 2.23 (t, 2H), 2.91-2.94
(m, 4H), 6.25 (d, 1H), 6.31 (d, 1H), 6.66-6.81 (m, 6H),
3 8.67 (s, 1H), 10.42 (s, 1H).
ii. A4-Hydroxy-7-[2-[4-(4-phenylbutoxy)butyllaminoethyl]~-
1,3-benzothiazol=-2 (3H)~one hydrochloride
mp 208°;
nmr § (dgDMSO) 1.6 (brm, 8H), 2.58 (t, 2H), 2.88
% (bmm, 4H), 3.05 (t, 2H), 3.45 (m, 4H+H,0), 6.77 (d, 1H),




R

AT RRERS—TT

extracted with chloroform the organic |ayers dried (Na[erre] SO err])
and the solvent renoved under reduced pressure. Chromatography (Si Q2)
usi ng met hanol / di chl or onet hane as el uant gave the sub-titled 10 conpound
as a pale yellow solid. np 112-113"; Mass Spectrum FAB 456
((MtH) [err]); nnr [err] (CDCl[err]) 1.23-1.33 (m 2H), 1.40-1.65
(m 2H), 2.11 (t, 2H), 2.61 (t, 2H), 284 (t, 2H), 2.85-3.00 15 (m

6H), 3.50-3.57 (q, 2H), 3.99 (s, 3H), 4.24 (s, 3H, 5.45 (brs, 1H), 6.82
(d, 1H), 7.02 (d, 1H), 7.17-7.3 (m 5H) Anal ysi.s: . Found

C, 66.25; H, 7. 3%ﬁ86\|,(;?.'39}:3)s, g.-dfy(m, 3H), dZ@IﬁSdI‘&BO@@We&U%P‘eé.’“&'63‘.‘!)90;

H 7.30; N 9.220205 §o/, 04fp; O ‘

6-r 2- (4- Hydr oxy- 2- ox0-,3H-.1. 3-benzot hi -7-yl) ethyl - . .

ani noJ - N- ( 2- phenyl ¥k n AR ﬂﬁ%"&m VN, 617y 87220 L

(IMin dichl oromeg heae, 15 m) was added dropwi se to a solution of the

compound fsom step &) 25 % 33 s I el dhprihane d 34 oy, The mxture
» . . ho 7

was stirred at r I®retrature for AF}BH uts and a further portion of
boron tribromife? s} ut o (77 M )6 -EhFekl 7-&8¥rring was continued for 24

hours, net hanoj ad o 6-her g doiedhvib-anide and the
sol vent 30 rerg)e\!/rtladotn erc re 3cHe_ nree su edch dpo.ré[gl on of toluene was

i.

10 g-pheno exanamide
mp 161.5-162.5°;
Mass Spectrum: FAB 407 ((M+H)¥):
nmr § (dgDMSO) 1.30-1.39 (m, 2H), 1.48-1.57 (q,
2H), 1.64-1.72 (m, 2H), 2.03-2.06 (t, 2H), 2.57-2.61 (t,
15  2H), 3.21-3.26 (m, 2H), 3.90-3.94 (t, 2H), 6.68~6.80 (m,
2H), 6.88-6.91 (m, 3H), 7.24-7.29 (t, 2H), 7.85-7.89 (t,

1H) .
ii. 4-Hyd =-7=({2=({6~ o e amincet - =
benzothi - -one

20 mp 213-214°;

nnr § (d,DMSO) 1.26~1.50 (m, 4H), 1.55-1.65
(quin, 2H), 1.65-1.78 (quin, 2H), 2.80-2.85 (t, 2H),
2.90-2.94 (t, 2H), 3.06-3.09 (t, 2H), 3.94-3.97 (t, 2H),
6.74+6.87 (2xd, 2H), 6.90-6.93 (m, 3H), 7.25-7.29 (t, 2H) ,
%5 .59 (brs, 2H), 10.10 (brs, 2H); '
Analysis: Found ¢,58.93; H,6.49; N,6.71; S,6.94%
CqqHygN5045.HCL.0.36H,0 requires: C,58.74;
H,6.50; N,6.52; 5,7.47%.

3) 4-Hydroxy-7-[2-[6~(3~phenylpropoxy}hexyllaminoethyl]-

30 3,3-benzothiazol-2(3H)-one oxalate
i.
6~(3-phe e mi
Mass Spectrum: FAB 443 ((M+H)+).
ii. 4-Hyd ~7={2={6=(3~ opo e amincethyl]l-
35 -b i - -

ent sheet
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added and then renoved under reduced pressure. The residue was purified
by reverse phase HPLC using nethanol /0. 1% aqueous trifluoroacetic acid

as eluant. Conversion to the hydrochl ori de salt gave the title conpound
as a white 35 solid. -~ 50 - - 36 -
np 206- 208 Mass Spectrum FAB 428;Z ((MtH) [err]); nnr
[err] (d[err]DMSO) 1.20-1.30 (m 2H), 1.42-1.53 (q, 2H), 1.50-1.65 (q,

2H), 2.05 (t 2H) moZZEQ-(ZQO 2|‘(|):1ecom cde80-2. 95 (m 4H), 3.00- 3 12 (brm
2H), 3.22- 31 (q, 0 (m 5H),

7.92 (t, 87‘ (%s?"sfao i‘é ig)rfbrég)iH)" “%Hl??; i

Anal ysi s: Found4C154l7ﬂqan5 Q&%) ,N285322.835.(88; 2H), 2. 79—2 85 (ﬁr:,
24), 2.89-2.93 (bre, 2H), 3.05-3.1C (brt, 2H), 3.92-3.53
3 (&, 4H), 6.74-6.76 (4, 1H), 6.84-5.86 (4, 1H), 7.15-7.29
(m, S¥), 8.4-9.2 (v.brs, not integratad);
TAnalysis: Found C,59.30; H,6.49; N,5.17%
Cq4HyoN5045.1.6 CoH50, ;equires:
C,59.30; H,6.44; N,5.26%.

ia

{4-methoxr=Ranv] acetam;de
Mass specthym: FA3 359 ((M+H)T).
15 1i. 4=Hvdroxy=7-r232-/4-methecxvohenvliXethvliaminocethvll-

1. 3-zenzothiazgl~2(3H) -&ge hvdroc! ide
mp 275-280°;
Mass spectrum: FAB 347 ( (M+% +):

nmr § (dgDMS0) 2,80-2.90 (m, 4RN_3.10-3.20 (brm,

0 4H), 3.73 (s, 38) ,6.77 (&, 1H), 6.86 (dJIH), 6.%90 (&,
2H), 7.18 (d, 2H), 9.00 (brs, 2H), 10.15 (s, Yy, 11.78 (s,
1H);

prralysis: Found C,56.32; H,S.48; N,7.23%
C1gHyoN504S.HCL requires: C,56.76; K,5.56;

2, 2 :
kY a-Bvdroxy-7-r2-(2,2-Dimethvl=-6=~(2-0 letho
amincethvll-=~1,3~-benzothiazol-2(3H)-one gxd;ccnl ;;de
i.
2.2-dimethv]l-6~(2-phenvlethoxv)hexanam de

30 mp 136-138°;

Mass spectrum: FAB 457 ((M+H)+):
nmr § (d4DMSC) 1.00 (s, 6H), 1.08-1.12 (m, 2H),
1.34-1.41 (m, 4H)}, 2.60 (&, 2H), 2.77 (t, 2H), 3.25 (q,
2H), 3.32 (&, 2H), 3.53 (t, 2H), 6.69 (&, 1H), 6.77 (4,
5 1H), 7.15-7.27 (m, SH), 7.49 (t, 1H), 9.88 (brs, 1H), 1l1l.61

TNt /:‘ ({:: AU(\ ‘\Jgd



a,12.34% 10 CerrJ]Herr]Nerr]derer]S.2RC requires: C, 55.19:

H, 6. 24; N, 8.40; 5,6.41: C1, 14. 16% Exampl e .

4- Hydr oxy-7-[ 2-[ 6- ( 2- phenyl et hyl t hi 0) hexyl ] am noet hyl -

1, 3- benzot hti azol - 2(3H) - one hydrochl ori de "a) 6- ( 2- Phenyl t hi oh) exanoi ¢
acid 7-[2-[6-(2- phenyl et hyl - - 21 -

t hi o) hexanam d iq)l 3- benzot hi azol - 2(3H) - one ester-

Triethyl am ne was added to a suspension of

7- (2- am noet hyl ) - 4%@@5 1, Faumen £o6Ri- A0l H27 3Rk oNes .49 h§df obkbni de
(2.07 g) in chlorcﬁ@) {éﬁ%_ 9 reqliir@khylkagknes20yg, ¢208t )nf ol 1oned by ethyl

chl or of ormat e % & added to a solution of
6- ( 2- phenylet fﬂ%ﬁhexan0|c aC|d (3 35 g) in chloroforn1(30 n1) and
n: p " e > - J AL | 5, A d

the m xtur'e sMrred Jad)
stirred for 72_ .
aqueous 25 | '

were washed with bﬂﬂh@zinﬁ%ii(NgSQ}Nr]) and the sol vent renoved under

re?ﬁcedlygeSEFre %ﬁ@a&@l@&v {rﬁuao[a.ar:{]é)ma)*w ng ;
et nano I C or onet nange el uan ve oun as a
white solid. 30 ™5 o Df§§)584g% s, &), kagg %péEt En1 MB 679

((MeH) [errif); 1.45-1.48 nm, [2e0)r,] 2( @BER.8er [, 1483 12295¢ 92H)m, 12H)2- 1. 68
(m 3.02-3.12 (m, 2H), 3.39 (&, 2H), 3.57 (t, 24), 6.73 (d,
1), 6.87 (4, 1¥), 7.18-7.29 (m, 5H), 8.58 (brs, 2H), 10.17
(s, 1H), 11.78 (s, 1H);
Analysis: Found C,62.62; H,7.51; N,5.91; S,6.67;
¥ cl,8.11% ,
Cy5H54N505S.HCL requires: C,62.27; K,7.36;
N,5.85; S,6.69; Cl,7.40%.
1)~ a-Hvdroxv-7-r2-r6-(2-vhenvlethvlisulphenvl)hexyllamino-
ethvli-1,3~-benzothiazol-2(3H)-one hvdrochlo ;ide
0§, N-f2-(4-Hvdroxv-2-oxo- ;.z-genzctn;a;ol-7-v1)eth;T-a-
~phenvlethvlisu an e a e
ool 174-188‘:
Mass Spectrum: FAB 477 ((M+H)7");
nmr § (dGDMSO) 1.27-1.33 (m, 2H), 1.44-1.52 (n,
¥ 2H), 1.61-1.70 (m, 2H), 2.01-2.05 (t, 2H), 2.57-2.61 (t,
2H), 2.98-3.07 (m, 4H), 3.20-3.26 (m, 2H), 3.37-3.43 (m,
2H), 6.69-6.86 (dad, 2H), 7.21-7.31 (m, 5H), 7.86-7.8% (t,
1H), 9.91 (s, 1H), 11.682 (s, 1H).
ii. 4-Hydroxy-7-[2-[6-(2-phenvle s Q amino-—
3 ethyli=1,3-benzothiazol=-2(3H)=-one hydrochloride
mp 210-211°;
Mass Spectrum: FAB 463 ((M+H)¥):
nmr § (dsDMSO)'l.JS (brs, 4H), 1.680 (brm, 2H),
1.68 (brm, 2H), 2.83-2.91 (m, 4H), 2.98-3.10 (m, 6H),
I3 3.37-3.42 (m, 2H), 6.75-6.88 (dd, 2H), 7.23-7.26 (m, 1H),




10H), 1.99-2.04 (t, 2H), 2.45-2.84 (m 16H), 3.27-3.33 (m 2H), 6.99

(s, 2H), 7.18-7.30 (m 10H), 7.90-7.93 (t, 1H), 12.16 (s, 1H);

Anal ysis: Found C,65.65; H 7.02; N 4.17; S, 13.71%
Cerrel]Herr]Nerr]Qerr]S[err] requires: C 65.48; H, 6.78; N, 4.12;

S, 14. 15% b) 4- Hydr oxy-7-[ 2-[ 6- ( 2- pre2dy| et hyl t hi 0) hexyl ] am noet hyl ]

1, 3- benzot hi azol -2(3H) -one hydrochloride Prepared by the nethod
of Exanpl e I b) using the npound from ste np 226.5-227.5

a).
nm? pémﬂ 3@dﬁ@nrﬁ§W5cﬁ -1 23=§r§f(ﬁ¥?4kb 1.45-1.65 (m 4H), 2
7-2.95 (nl 8H) , AnaQy&iskt E@undHEL,5239334u(brEs5:2M)5.59; 5,12.15%

Cz:sl‘i]oNzo S.HCl. Hzo requl.;.ES' C 53.40;
B,6.43;: N,5.41: S,12.39%.
m) N=[6=[2=(4-Hydroxv=2~0x0o=3H=1, J~benzothiazel=7-v1)~
ethvliaminolhe xv’1-w'-chegv1 g; 3 nzg;g hloride
i

phenylaminocaxbonvlamino)hexanami
mp 186-188°;
Mass Spectrum: 443 ((M+H)V);
nmr § (dgDMSO) 1.23-1.27 (m, 2H), 1.36-1.52 (m,
4K), 2.01-2.05 (&, 2H), 2.56-2.60 (t, 2H), 2.60-3.05 (q,
2H), 3.23 (g, 28), 6.05 (¢, 24), 6.683-6.79 (dd, 2H), 6.87
t, 1¥), 7.19 (&, 24H), 7.35-7.37 (d, 28), 7.86 (t, 2H),
5 8.37 (s, 1H).
ii., N=f6=f2-(4-Hvdroxv—-2—-oxc=3H=-31,K 3-benzothjiazol- 7-vL}
eth minolhexvll-N'-shenyl urea hvdrochloride -
mp 209-210°;
Mass Spectrum: FAB 429 ((M+H)T);
0 nmr § (dgDMSO) 1.25~1.65 (m, 8H), 2.75-3.15 (m,
8H), 6.18-6.21 (t, 1H), 6.73-6.76 (d, 1H), 6.85-6.89 (t,
2H), 7.18-7.22 (%, 2H), 7.36-7.38 (4, 2H), 8.45 (brs, 3H),
10.13 (s, 1H), 11.75 (s, 1H):
Analysis: Found C,52.55; H,5.35; N,10.24; S,5.15%

3]

s . )
C21329N403S.HC1.0.54 CF3COZH req‘ulres.
€,51.99; H,5.55; N,10.41; S,5.96%.
ny 4=-Hydroxy=7-[2=[6=2=(4-nitrophe etho e lamino-
et =-1,3=-bhenzothiazol- H)-one drochleride

Prepared by the method of Example 1b) using the amide
of Example l1lla}.

mp 160-163°;

Mass spectrum: FAB 460 ((M+H)T);

nmr § (dgDMSO) 1.27 (m, 4H), 1.45 (m, 2H), 1.58
(m, 2H), 2.86 (m, 4H), 2.95 (t, 2H), 3.05 (brm, 2H),
3%  3.38-3.62 (t, 2x2H), 6.76-6.86 (dad, 2H), 7.53-8.15 (dd,

30
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6.75-6.88 (2xd, 2H), 7.17-7.30 (m 5H), 8.84 (brs, 2H)), 10. 14 (s, 1H),

11.77 (s, 1H); Anal ysis: Found C, 59.46; H 6.85; N, 6.08; 5,13.35%
CerrJHerr]Nerr]derr]Serr].HA requires: C, 59.14; H, 6.69; N, 6. 00;
S, 13. 73% Exanpl e 9

N-[ 2- Hydroxy-5-[2-N err]-[6-[ 2- phenyl et hoxyﬁahexyl]am' no-

et hvl ] phenyl ] f or mam de_oxal ate sal t %%

N-[ 2- (3- Ni t ro- 3Hbhefiy¥ Fret HOyphEhytd ety | 3k ¢ i ¥4 15r £5.23H) dcet ani de

Benzyl bromni de (7 8&na) ysixs: eRisietd t@, 35 515 5 reeds. 08 ; I0I8URIBAN SQis. 62 ;
N-[2-(3-nitro-4;pheppl )ethyl Jtrifluoroacetam de (11.66 g) and anhydrous
potaSS|un1carbonhte fG 3 Qg in di met hyl formam de (100 ml), cooled in an
ice bath. 25 Stirr¢ngfyes siniEGluatrtwkrSs holwsS &% thé .99x%t ure pour ed
into i ce/wat erN ghersag i gl ‘p‘roc&pe;d 1\_/53;5 di ssol ved in ethyl acetate and-

t he aqueous ph se extra ed mnt et acet at e, The o anlc extracts
wer e washed wi , ( r =( b= K8 -

pressure. The 4 iserchrel yewsr 130 iiHddtipse iRl oo AL
sub-titled ﬁﬁ@ﬂ@gﬂ%§§§ﬁga mhlte crystalllne sol 1 d. np
85-86[err]; * pectrum Rbl 453/5 ((N%Rb)[err]) nnr
[err] (COO [er¥]) 2eRgi4=End Rreny d 4 -hydran -

1H), 7.07 {°d,

Mass Spectrum: FAB 473 ((M-:-H)*');
nmr 4§ (d4MeCH) 0.98 (s)+1.00-1.05 (m) (8H),
1.29-1.37 (m, 4H), 2.60-2.65 (m, 4H), 3.25-3.47 (m,
. 6H+HZO), 5.55—6.60 (m, 3H), 6.73-6.75 (&, 1lH), 6.89-8.52
¥ (da, 24). '
ii. 4-#vdroxy=7-r2-r6-[2-(4-hvdroxvohenvllethoxvi=2 2~

dimethvihexvllamincethvll-1,3=-benzothjiazol=2(3K)-one
hvdrochloride
mp 204-205°;
a0 Mass Spectrum: FAB 459 ((M+H)T);
nmr 4 (dSDMSO) 0.95 (s, 6H), 1.25 (brs, 4H),
1.45-1.48 (brt, 2H), 2.65-2.69 (t, 2H), 2.81 (brs, 2H),
2.90-2.95 (brm, 2H), 3.07 (brs, 2H), 3.37 (m, ZH+HZO),
3.47-3.51 (t, 2H), 6.64-6.67 (d, 2H), 6.75-6.77 (d, 1H),
6.85-6.87 (d, 1H), 6.99-7.01 (d, 2H), 8.35 (brs, 2H), 9.2
(s, 1H), 10.1 (s, 1H), 11.8 (s, 1H):
Analyeis: Found C,58.07; H,7.29; N,5.42: S,6.19%
CaosHy4N20,S.HCL (1.22M H,0) requires:
C,58.07; H,7.41; N,5.46:; S,5.84%.

5

- P) 7-Hydroxy-4-r2-r6-r2-(l-naphthylietho ;ﬂ]n xvllamino-
et 1-1.3-benzct ol=2 (3K} ~one c ide
i. H—r2-(4-Hvdroxv—2—ogo-3§-1.3-begzotnia;ol-7-2l)etnvl1-
6-[2-(1l-napht etho exanamide '

Mass Spectrum: FAB 479 ((M+H)Y).

3 . s .
Sooii. 7-Hydroxv=-4=-2-r6-[2~(}-naphthyl)ethoxylhexyllamino-




- 40- (d, 1H) Anal ysis: Found C,55.95; H 4.28; N, 7.63 F, 15.98%

Cerr]Herr]Flerr]Nerr]Jerr] requires: C, 55.43; H, 4.10; N, 7. 65;

F, 15. 47% b) 3-Ni tro-4- (henyl net hoxy)benzeneet hanam ne

hydr ochl ori de The conpound fromstep a) (9.8 g), and anhydrous

pot assi um carbonate (4.03 g) in water (10,4l) and ethanol (100 M) were
heated to reflux for 2 hours. The ethanol 10 was evapor at ed under
reduced pressure, mater mas added and the m xture extracted with ethyl
acetate. The VA ot = =

np 194-196':
Mass Spect=rum: FAB 465 ((M+H)™");
mmz § (dgOMSO) 1.27 (brs, 4H), 1.47 (brs, 2H),
1.87 (brs, 2H), 2.86 (brd, 4H), 3.04 (brs, 2H), 3.28 (t,
2HI-3.40 (%, 2H), 3.63 (&, Zﬁ), 6.76 (4, 1H), 6.88 (d,
1H), 7.43 (m, 2H), 7.52 (m, 2H), 7.78 (4, 1lH), 7.91 (d,
18), 8.83 (4, 1H), 9.8 (brs, 2H), 10.13 (s, 1R), 1ll1l.77 (s,
1H) ; |
10 Analysis: Found C,64.47; H,6.69; N,5.71:; S,6.19%
c27832N2035.HC1 requires: C,64.71; H,68.64;
N,5.59; S,6.40%.
95 I=i2=(6=~ (?-FvclcheXVTe*chg) ;xTTam;"cetﬁv;1-4-Hvdrur

15

benzothiazol~7~vl)ethvllhexanamide
Mass Spectrum: FAB 435 ((M+H)*);

nar § (CDCl;+d,DMSO) 0.85 (m, 2H), 1.0-1.7 (m,
17H), 2.1 (t, 2H), 2.6 (t, 2H), 3.3 (m, 6K), 6.7 (4, 1E)},
® .5 (4, 1H), 6.9 (t, 1H), 10.7 (brs, 1H):
ii. 7-rZer6-(2-Cyclohegzletgo;x)he;x;laminoetgv;]~4-hvd;ng

=1.3-benzothiazol-2({3H)-one hvdrochloride
mp 224-227°;

Mass Spectrum: FAB 421 ((H*H)+)
25 nmr § (dgDMSO) 0.88 (m, 2H), 1.0-1.25 (m, 3H),

1.25-1.40 (m, 7H), 1.40-1.55 (m, 2H), 1.55-1.7 (m, 7H),
2.83 (m, 2H), 2.90 (m, 2H), 3.05 (m, 2H), 3.0-3.4 (m,
4H+HZO), 6.75 (d, 1H), 6.86 (4, 1H), 8:7 (brs, 2H), 10.11
(s, 1H), 11.76 (brs, 1H);
0. Analysis: Found C,59.88; H,8.08; N,6.19; S,6.18;
Cl,8.69%
C,3H4gN,045S. HCL requires: C,55.88; H,8.11;
N,6.07; $,6.95; C1,8.57%.
) 7-l2-6=[2=-(4-Bromophenvl)ethoxylhe aminget 1=4-
35 droxyv-— -benzothiazol-2(3H) -0 c ide

A
R



extracts were dried and the sol vent renoved under reduced pressure and
the residue converted to the hydrochl oride salt. np

190- 193[ err]; Mass Spectrum FAB 272 ((MtH) +); nnmr [err]
(d[err]DMSO 2.92 (t, 2H), 3.04 (t, 2H), 5. 30 (s, 2H, 7.3-7.5 (m 6H),
7.57 (dd, 1H), 7.83 (d, 1H), 8.15 (Bgs Anal ysi s: Found

C 56.68; H 5.43; N,8.84; Ci1,11.14% err]H[err]N[err]C{err] HC
requires: C, 56.68; H.,b5. 72 N,8.79; d,11.13% c)
N—2 [ 3- Nltrg(4 phe L ]

h 72

6 (2 pheny| einRQR% A axanamnids
was stirred at r n143 1e§perature for 1 hour. A solution of-the conpound
1

from 30 step b) é 54 g% was then added and the mi xture stirred for
hour. Water was FERTETHR: orm 4 Ly Edpariat ed and washed with
dilute Ha and bmn:nes ot j mes@ MUSAL£+X ]94 agx 23t ,he s@d-uert ranoved under
reduced pre e,Les p fied 2\ aphy.
Vass. Spect ribl " FAE ASLYT #vﬁfo SE P S G B ool R TR (m
2H), 1.59 (f6m. 4H§1 23131t(., zq), 3.53 (&, 2H), 6.70 (4, 1E), &.79 (4,

1#), 7.19 (&, 2H), 7.45 (4, 2H), 7.85 (&, 1lH), 9.5-11.5

(v.brs, 2H): .

1o Analysis: Found C,54.39; H,5.30; N,5.63; S,5.14;
Br,16.96%
c23h27N204SB- requires: C,54.44; H,S5.36;
N,5.52; S§,6.32; Br,15.74%.

. i, /-rz-.s--a-r4 E'omcohenvl)ePhcg!1hevaTam;noefhv17-4-

15

mp 19%-200Q°;
Mass Spectrum: FAB 577/9 ((M+Rb)*");
nmr § (dgDMSO) 1.22-1.37 (m, 4H), 1.42-1.51 (=,
2H), 1.57-1.64 (m, 2H), 2.77 (t, 2H), 2.85-2.96 (m, 4E),
0 3.06 (t, 2H), 3.36 (t, 2H+H,0), 3.55 (&, 2H), 6.78 (d4,
1¥), 6.87 (d, 1H), 7.20 (d, 2H), 7.46 (&, 2H), 9.1 (v.brs,

1H), 10.2 (v.brs, 1H);
Analysis: Found C, Sl 98; H,5.68; N,5.39; S,5.94;
CL,7.02%
3 C,3H,gN,0,SBr.HC1 requires: C,52.13; H,5.71;
N,5.29; 5,6.05; Cl,6.69%.

8 4~Hvdroxy-7-r2-r6-f2-(2-thienvl)ethoxy! nggxnm_g

£ =1,3-banzot 0l-=2(3H)-one dyaochloride

¥ g-r2-(2-thie etho [ ide
mp 130-132°;
Mass Spectrum: FAB 435 ((M+H)T); _
nmr § (dgDMSO) 1.16-1.29 (m, 2H), 1.40-1.57 (m,
48), 2.01 (t, 2H), 2.59 (t, 2H), 3.00 (2K, t), 3.20-3.37
¥ (m, 2H), 3.35-3.45 (m, 2H+H,0), 3.56 (&, 2H), 6.70 (4,
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- 41 - 2H), 2.82/2.86 (t, 2x2H), 3.41-3.61 (m 3x2H), 5.21 (s,

2H), 7.04 (d, 1H), 7.15-7.6 (m 11H), 7.66 (d, 1H). d)

3-Ni tro-4-pheny nethoxy-N- r 6- (2-phenyl ethoxy) hexvl]

benzeneet hanam ne hydrochl ori de Prepared by the nethod of Exanple
| b) using the conpound from step c). np 142-143[err];

Mass Spectrum FAB 477 ((MtH)[err]); ~ 26 = nmr [err](d[err] DMSO 1.45
(brm 4H), 1.47 (brt, 2H), 1

14), 6.79 (d, 1H), 6.89 (brs, 1H), 6.92-6.94 (m, 1H), 7.70
(¢, 1¥), 7.83-7.91 (m, 1H), 9.96 (brs, 1lH), 11.58 (brs,
1H) ;
Analysis: Found C,57.76: H,6.06; N,6.64; S,14.43%
Cy1HagN5045, requires: C,58.04; H,6.03;
N,6-45; S,14.48%.
ii. 4=HvAroaxy=7=r2=l§=[2=(2-thien ethoxvihe laming=—
mp 216-218°; ‘
Mass Spectrum: FAB 421 ((H+H)+):
nmr § (d,DMSO) 1.31 (brs, 4H), 1.47-1.53 (m, 2H),
1.54~1.66 (m, 2H), 2.84=2.93 (m, 4H), 2.87 (t, 2H), 2.89
(brs, 2H), 3.40 (t, 2H), 3.57 (=, 2H), 6.77 (&, 1H), &6.87
(¢, 18}, 6.89 (brs, 1H), 6.%92-6.95 (m, 1H), 7.31 (44, 1H),
'S g.01 (brs, 2H), 10.16 (s, 1H), 11.78 (s, 1H):
Analysis: Found C,55.40; K,6.47; N,6.28; S$,13.86;
Cl,7.38%
Cy1HygN,05S5.HCL requires: C,55.11; H,6.39;
N,6.13; §,14.02; Cl,7.76%.
2+ R.S)—4~-Hydroxy=7=[2=~l2~meth
=amincethyll-1, 3-benzothiazol-2(3H)-one hydrochloride

i. N=[2=({4-Hvdroxy-2=oxo-3H~- -benzothiazol=7-vijethvii-

10

-met =5=(2-~phe atho exanamide
Mass Spectrum: 443 ((M+H)T).
B ji. (R,S)=d4~Hydroxy=7=[2-=[2-methyl=6—(2-p ethoxy)hexvl?

—amingethvll=-1, 3~-bhenzothiazgl-2(3H)~one hvdrochloride

mp 211-212°;

Mass Spectrum: FAB 429 ((M+H)™);

nmr § (d,DMSO) 0.94 (d, 3H), 1.11-1.51 (m, 6H),
1.80-1.85 (m, 1H), 2.70-2.93 (m, 6H), 3.01-3.11 (m, 2H),
3.38 (t, 2H), 3.56 (t, 2H), 6.78 (4, 1H), 6.86 (d, 1H),
7.16~7.29 (m, S5H), 8.82 (brs, 2H), 10.15 (s, 1lH), 11.78 (s,
1H) ;

Analysis: Found C,61.31; H,7.31; N,6.11; §,6.78%

33 Cy4Hq,N,04S.HCL requires: C,61.98; H,7.15;

el o ng sheet
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1.60 (brt, 2H),

2.80 (t, 2H), 2.85 (brm 2H), 3.00 (m 2H), 3.12 (brm

2H), 3.37 (t, 2H), 3.55 (t, 2H), 5.30 (s, 2H), 7.15-7.45 (m 11H), 7.57
(dd, 1H), 7.84 (d, 1H), 8.97 (brs, 2H) ; Anal ysi s: Found

C 67.52; H 7.44; N/5.71; C1,6.90% 15 Cerr]JHerr]Nerr]derr].Hd
requires: C 67.88; H 7.27, N, 5.46; O »6,8180 e)

3-Nitro-N-[6-(

2-pheny|ethoxy)hexyl-4-(pheny nmet hoxy) - N

- (phenyl net hoxycar bonyl ) benzenet hanam ne Tri et hyl am ne (0.165 Q)

was added to aNSﬁlﬂﬂédS 6. 9§&spen3|on of the conpound fronlstep d) (0 25 g)

in di chl or

m xture was st
a further equi
stirred fos a
separ at ed,

gi ve the sub-t
further purifi

((N%NH[err])[er

2.8-2.89 (m

aminge Je¥-Fhe Q ' * A= A conplete t hen

dal enty

piA AN v educed pressure to
|t|edPgsﬂﬂgaﬁdbﬁstaeyﬁﬁtbﬂﬂOPF EWﬁmﬂﬂQw&ﬁluﬁﬂpm wi t hout

efl(@mamnoecnyv ) -MBg dSBQQLEHHhJQPa%ihz QH Biddd err] 628
bibshbrogide, (wlohy Ya55baanies 5l ottt (- ANOA Dy (s,

éc | ayer was

2H), 5.07-5. 20methozibnery2etnhgl] toifl8bfcacetafijde using a procedure
3- Ami no- 4- (pheylqghaaxy) 3V 484 ( 2=R0§NY 18 8PxV1dexy] ds.

3]

20

4]

3a

35

mp 205-207°;

Mass Spectrum: FAR 412 ((M+H)T):

nmr § (d,DMSO) 1.18-1.24 (m, 2H), 1.43-1.49 (m,
4H), 2.01 (t, 2H), 2.65 (&, 2H), 2.79 (t, 2H), 3.21 (g,
2H), 3.34 (m, ZH+HZQ), 3.55 (&, 28), €.38 (d, 1H), 6.53
(¢, 1¥), 7.16-7.28 (m, SE), 7.30 (£, 1H), S$.30 (s, 1H),
10.32 (s, 1H), 10.53 (s, 1H):

Analysis: Found C,64.34; H,7.14: N,9.92%

Cy4HygN30,.0.83 H,0 requires: C,64.65;
H,7.25; N,9.83%.

mp 222-224%°;
Mass Spectrum: FAB 398 ((M+H)¥):
nmr § (dSDMSG) 1.22-1.33 (m, 4H), 1.43-1.51 (m,
2H), 1.53-1.65 (m, 2H), 2.79 (&, 2H), 2.81-2.92 (m, 4H),
3.01-3.09 (m, 2H), 3.38 (m, ZH+H20), 3.56 (t, 2H), 6.41
(4, 1H), 6.82 (4, 1H), 7.16~7.30 (m, 5H), 8.73 (brs, 2H),
9.54 (s, 1H), 10.48 (s, 1H), 10.65 (s, 1H):
Analysis: found ¢,63.30; H,7.52; N,6.67; Cl1,8.11%
C53H51N4505.HCl requires: C,63.635; H,7.43;
N,6.88; C1,8.17%.
xample 3
4-Hvdrcxv-7—r2-rs—rzf(4-hvdroxvnhénxllgsnglengxxll;

aminget 1-1.,3=ben gthi ~2(3H) -ane _tri oroacetate




N (phenyl met hoxycar bonyl ) benzeneet hanam ne

-42- Prepared by the nethod of Exanple 4b), and the resulting oi
purified by colum chromatography (SiJerr]) using diethyl ether:petrol
(1:1) as eluant. Mass Spectrum FAB 581 ((MtH) )[err]) nnr [err]

(e ferr]) 1.25 (m 4H), 1.51 (m 4H), 2.70 (m 2H), 2.87 (t, 2H), 3.17
(m 2H), 3.40 (m 4H), 3.60 (t, 2H), 5.04pgm=-2H), 5.12 (m 2H), 6.4-6.8
(m 3H), 7.15-7.50 (m 15H) 09)

N-5-[2-N -[6-(2- Phenylethoxy)hexylIanlnoethyl] [

(phenyl met hoxyapr body Y 3+ me of
conpound fron1§1-a
et hyl f or mat e. ne

fﬁé sﬁg;tygfed amide was prepared acccrdlng to the
method of Example la).
mp 148-150°;
Mass Spectrum: FAB 535 (M++H)¥);
nmr § (d4DMSO) 1.25-1.67 (m, 2H), 1.41-1.50 (m,
4H), 2.01 (t, 2H), 2.59 (t, 2H), 2.72 (t, 2H), 3.24 (g,
2H), 3.33 (t, 2H), 3.43 (&, 2H), 5.05 (s, 2H), 6.69-6.80
1 (2xd, 2H), 6.89~7.14 (dd, 4H), 7.30-7.44 (m, SH), 9.92 (s,
1H), 11.63 (s, 1lH).
b) 4~-Hydroxy-7-{2-{6={2~-(4-phenylmethoxy)phenvlethoxyl~
hexylaminolethvyl]-1,3-benzothiazol- -one oride
The sub-titled compound was prepared according to the
15 method of Example 1b), from the intermediate amide of
step a).
mp 228-230°;
nor § (dgDMSO) 1.29 (brs, 4H), 1.41-1.49 (m, 2H),
1.61 (brs, 2H), 2.70-2.74 (t, 2H), 2.85-2.90 (m, 4H), 3.05
(brs, 2H), 3.34-3.38 (t, 2H), 3.48-3.52 (t, 2H), 5.06 (s,
2H), 6.77-6.88 (2xd, 2H), 6.90-6.93+7.13-7.15 (dd, 4H),
7.30-7.43 (m, 5H), 8.9-9.0 (brs, 2H), 10.18 (brs, 1H),
11.80 (s, 1H):
Analysis: Found C,64.84; H,6.80; N,5.17; S5,5.55%
CyqH4gN204S.HC1 requires: C,64.69; H,6.64;
N,5.03; S,5.75%.
c) 4-Hydroxy=-7-12-[6-{2=(4-hydroxyphenvl)ethoxylhexyl]l-
aminocethyll-1,3~-benzothiazol=~2(3H)-one tgi:;uorogcetaﬁe
A solution of the benzyl ether from step b) (0.79 g)
in methanol (50 ml) was treated with conc. hydrochloric
acid to pH 1 and hydrogenated over 10% palladium on carbon
(0.50 g) for 8 days, the catalyst being replaced with a
fresh portion after 7 days. The mixture was diluted with
methanol (100 ml) boiled for 10 min and hot filtered. The
filtrate was evaporated to give a yellow semi-soclid. HPLC

20

25

30

35
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evaporated to dryness and the residual oil purified by colum

chromat ography using ethyl acetate:petrol (1:3) as eluant. Mass
Spectrum FAB 609 ((M+H)+); nmr [err] (CDCl[err]) 1.25 (m 4H), 1.51
(m 4H), 2.78 (m 2H), 2.87 (t, 2H), 3.2-3.4 (m 6H), 3.6 (t, 2H), 5.06
(s, 2H), 5.12 (d, 2H), 6.85 (m 2H), 7.15-7.45 (m 16H), 7.6-7.75 (brs
1H), 8.26-8.38 (d, 1H. h) - 29 -

N-r 2- Hydr oxy-5-[ 2-N - [ 6- ( 2- phenyl et hoxy) hexyl | am no-

et hyl ] phenyl ] f or mam de oxal ate sal t A m xture of the conmpound from
step g) (0.3 g)usangonethanol nft % (TUF3 iy emtler0¢6@dbQ) (8s3eyyant, AR¥hanol
(30 m) was heatgd aitief Syxef9s §0wH1€e dligepl xture was filtered (Hyflo
Supergel ) and the sol vent evaporat ed unde? reduced pressure. The resulting
solid was purified bPPcdPamhdE&hf omat ography (SiJerr]) using

di chl or onet hane: nethamel5(4E$buse)ehu@9t(brghe4ﬂ§¢elbaseloﬁsthBtht|e

commount % I SHBR g O b i, o 70 O b

Mass Spectrum
4H), 1.47 (m 2KH) ,13536¢mM I2H(t, 22HBHLO) , 4B1) 4623850( 1t , 2BH) , 36006¢T 0QH) ,

3.37-3.55 (m Abialleif) O 6. 958868 (2kh, Fugd (M 6H), 7.99
Analysis: Found ¢,55.01; H,5.85; N,5.12; §5,5.29%
Ca3H3oN,04S.CF3CO0,H requires: C,55.24;
" H,5.56; N,5.15; S,5.90%. '
ample 4

me ~6~(2-phenvletho anamide
A solution of N,O0-bis~(phenylmethyl)-2-(4-hydroxy-3-
nitrophenyl)ethylamine (7.5 g), 6-{2-phenylethyoxy]-
hexanoic acid (5.38 g) and carbonyldiimidazole (3.69 g) in
dichloromethane (120 ml) was stirred at room temperature
%0 for 20 hours. Aqueous 5% hydrochloric acid (50 ml) was
added and the mixture filtered, the organic layer was
separated, washed with brine, (NaHCO,), and again with
brine. After drying (Mgso,) the solvent was removed
under reduced pressure and the residue purified by
chromatography (SiO,) using ether/60-80° petroleum ether
as eluant, to give the sub-titled compound as a yellow oil.
Mass Spectrum: FAB 581 ((M+H)¥).
b) ={2-({3~-Amino=4-phe -N- -

25

met -6-(2~-phenyletho exanamide
30 The amide from step a) (7.0 g) was added to a
suspension of iron powder (7.0 g) and ammonium chloride
(7.0 g) in aqueous ethanol (90 ml ethanol:70 ml water).
The suspension was stirred and heated to reflux for 2
hours. The hot reaction mixture was filtered (Hyflo

38 Supergel) and the filtrate evaporated under reduced

4
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- 43 (br, 1H , 8.27 (br, 1H), 8.6 (brs, 2H), 9.6 (brs, 1H);
Anal ysis: Found C,57.94; H 6.93; N, 6.02%

CerrJHerr]Nerr]derr].err]Herr]Jerr](0.9M oxal at e) requires:
C,57.94; H 6.45; N 6.04% Exanple 10 -
7-[2-[6-[2-(4- Am nachenyl ) et hoxy] hexyl ] am noet hyl ] - 4-

hydr oxy- 1, 3- benzot hi azol - 2( 3H) - one di hydrechbori de a)

N-[ 2- (4- Hvdr oxy- 2- oxo- 3H 1, 3- benzot hi azol - 7-vl )et hvl ] -

6- [ 2- (4-ni trophenyl ) et hoxyl hexanam de 10 .. Prepared by the nethod of
Exanpl e la), uBFR§sure.g. Eg(aeﬁm&spﬁeﬁypyahpwneﬂagemeaei d and

7- (2- am noet hylj cAlbydmexyate 3aR@NwatBrazehaotghhi@ntayer Wysrsbparatied,
Mass SpeCtrun1d§é§d4¥ﬁg§§??kgkgrngﬁorated under reduced pressure to
give the sub-titled compound as a yellow gum which was used
without further purificatiocn. '

Mass Spectrum: FAB 551 ((M+H)");

nmr § (CDC13) 1.35 (m, 2H), 1.57~1.65 (m, 4H),

2.28 (m, Z.H), 2.65-2.73 (m, 2H), 2.88 (m, 2H), 3.40 (m,
2H), 3.51 (t, 2H), 3.61 (m, 2H), 3.91 (brs, 2H), 4.35 (s,
19 1H), 4.59 (s, 1H), 5.04 (s, 2H), 6.42-6.57 {m, 2H), 6.75

(d, 1H), 7.10 (4, 1H), 7.21-7.41 (m, 14H).

c) 3-Apino-N-{6=-(2-phenviethoxy)hexyll-4-phenvimethoxy=N-
henvlme -benzeneethanamjde

Borane (1M in THF, 20 ml) was added to a stirred
15  solution of the compound from step b) (6.27 g) in
tetrahydrofuran. The solution was heated under reflux for
18 hours, cooled and methancl (5 ml) added. The solvent
was removed under reduced pressure and the residue
dissolved in methanol. Ethanolic HCl was added and the
%  golution heated under reflux for 40 min, the solvent
removed under reduced pressure, and the compound converted
to the free base which was used in the next step without .
further purification. :
Mass Spectrum: FAB 537 ((M+H)').

B Qq) 1,3-Dihydro-3-methylthio-4-[2-[N-[6~-{2-phenylethoxy) -

he ~N= envlimethvl)aminolethvl l-7-phenylmetho ~2H-
indol-2-cne

Sulfuryl chloride (0.81 ml) in dichloromethane was
added dropwise to a solution of ethyl methylthicacetate in
dichloromethane (25 ml) at -74°. The solution was stirred
for 45 min and a solution of the compound from step c)
(4.35 g) and Proton SpongeTM (1L.74 g) in dry
dichloromethane (50 ml) added dropwise. The mixture was
stirred at -74°* for 4 hours then triethylamine (1.17 ml)

35  added. The mixture was allowed to warm to rocm temperature

30



nmr [err] (d[err]DVBO) 1.2 (m 2H), 1.45 (m 4H), 2.0 (t, 2H), 2.55 (t,
2), 2.95 (t, 2H), 3.25 (m 2H), 3.35 (t, 2K), 3.62 (t, 2K), 6.70 (d,
1K), 6.79 (d, 1K), 7.50-a.15 (m 4H) ; Anal ysi s: Found

C 58.18; H 5.99; N 9.01;, S,6.57% C[err]K[err]N[err]C{err]S
requires: C,58.33; H5.75; N, 8.87; S, 6.77% b)

6-r2- (4- Am nophenyl ) et hoxyl - N-[ 2- (4- hydr-oxy~2- oxo- 3H

1. 3- benzothiazol-?-vl)ethyl]hexananide The conpound of step a)
(0.5 9),

) e neard B MfatRions. o dplied Bk hdraru e A 68 iyt 1o
Super ge

purified by gpgggg&ogg ywéglgprA%a el ﬁﬁﬁeéﬁﬁ?‘” nptdangd (9:1) as

el uant .

(d[err]DNBC»SQlerFnrgyBVeq_ q%n reryce

(m 2H),

6768(dd

Anal ysi s:

10

15

20

25

30

35

t hd) s‘@aseatﬂdetiermwacsmm:xq mmmm el amelir. Thee residue

nnr [err]
Eressure.  GHromatpqrAPhy) 3. 25

§Lé§)(ﬁsxﬂqZﬁathéh&i?dlchii&éheéﬁﬂneaa§5efhiﬁk(ékbe4¢ﬁe
brs 6 (brs, 1H); 15

N L LR IO R e

Mass Spect*um FAB 623 ((M+H) )
e) dro-4~{2-{N-[6-(2-phe et ~N-{phen
-met aminoclet -7-phe =2Hj -2=

Raney nickel (1.5 g) was added to a solution of the
compound from step d) (2.1 g) in dry ethanol (60 ml). The
mixture was heated to reflux for 1 hour, the catalyst was
removed by filtration and the filtrate evaporated under
reduced pressure. Trituration with ether gave an off-white
solid which was purified by reverse phase HPLC (SiO,)
using methanol:chloroform as eluant. Recrystallisation
from isopropyl alcohol gave the sub-titled compound as a
buff coloured solid.

mp 183-185°;

Mass Spectrum: FAB 577 ((M+H)™);

nmr § (CDCl,) 1.34 (m, 4H), 1.55 (m, 2H), 1.90
(m, 2H), 2.87 (t, 2H), 2.8~3.2 (m, 6H), 3.3-3.5 (g, 4H), .
3.61 (t, 2H), 4.22 (4, 2H), 5.07 (s, 2H), 6.77 (g, 1H),
7.20 (g, 3H), 7.29 (m, 3H), 7.38 {(m, 5H), 7.47 (t, 3H),
7.61 (s, 1H), 7.66 (g, 2H).

Mass Spectrum: FAB 577 ((M+H)T);
£) 3-Dihydro-7-hvydroxy-4-[2-[6-(phenyletho exyll-
aminocethyll1-2H-indol-2-one hydrochloride

The compound from step e) (0.18 g) was dissolved in
dry ethanol (50 ml) containing 2 drops of conc.
hydrochloric acid (sg. 1.18). The mixture was hydrogenated
at atmospheric pressure using 5% Pd/C (0.020 g) as
catalyst. After 4 hours the catalyst was removed by
filtration and the solvent evaporated under reduced

EC'[I’U

pressure, recrystallisation from ethanol gave the title

Thmisxheremacementsheet
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44 CerrJHerr]Nerr]dJerr]S requires: C 62.28;, H 6.59; N,9.47,

S, 7.22% O 7-[2-[6-]2-(4- Am nophenyl ) et hoxyl hexyl ] am noet hyl ] - 4-

hydr or oxy- 1, 3- benzot hi azol - 2( 3H) - one di hydrochl ori de Prepared by

t he met hod of Exanple |Db), using the ccnmpound from step b).

154- 157, Mass Spectrum FA3 430 ((MtH)[err]); nnr [err]
(d[err]DMSO 1.25 (m 4H), 1.45 (m 2FD,_% 58 10 (m 2H), 2.6-2..9 (m
6H), 3.05 (m 2H), 3.35 (t, 2H), 3.55 %t, 2H), [err].78-6.88 (dd, 2H)
7.3 (m 4H), 9.05 (brs, 2H), 10.15 (s, 1H), 10.3 (br, IH), 11.8 (brs,
1H); cofpalyd as Rowhdt€ 53184, H, 6.64; N, 8.22; C1,13.77; S, 5.82%
15 C[errhg[gﬁﬁLybgnrkngg&bgsggg;(0.83M H err]0) requires:

Mass Spectrum: Thermal Spray Plasma 397 ((M+H) T ;

nmr ¢ (dsDMSO) 1.28 (m, 4H), 1.49 (t, 2H), 1.59
(¢, 2H), 2.72-2.82 (m, 4H), 2.88 (t, 2H), 3.02 (t, 2H),
3.36 (2H+H20), 3.48 (s, 2H), 3.56 (t, 2H), 6.66 (q, 2H),
7.21~7.28 (m, 5H), 8.75 (brs, 2H), 9.45 (s, 1H), 10.22 (s,

1H) )
Analysis: Found C,65.96; H,7.67; N,6.58%
1o C53H5,N04.HCL requires: C,66.51; H,7.68;
N,6.47%.
Example 5
4-Hydroxy-7-12-73-72-(2-phenylethyl)aminoethyll=~
sulphon Q aminoeth - -benzothjazol~-2 (3H) -one
15 dihvdrochloride
a) 3-[2-0%x0-2-{2-phenylethvyl)aminolet thiopropancic
acid

A solution of 3-mercaptopropancic acid (1.63 ml) in
dimethylformamide (5 ml) was added gradually to a stirred
2  suspension of sodium hydride (2 eq.) in dimethylformamide
at room temperature. The suspension was stirred for 2
hours then cooled to 0° before gradually adding a solution
of chloro-N-(2-phenylethyl)acetamide (3.7 g) in
dimethylformamide and allowing the mixture to warm to room
25  temperature. After stirring overnight the solvent was
removed under reduced pressure and the residue taken up in
ethyl acetate. The organic layer was washed with dilute
aquecus hydrochloric acid and brine. Drying and
evaporation of the sclvent under reduced pressure gave a
yellow oil which was purified by column chromatography
(5i04).
Mass Spectrum: 339 (mono-TMS derivative);
nmr § (CDCl,) 2.57 (t, 2H), 2.69 (t, 2H), 2.85
(m, 2H), 3.22 (s, 2H), 3.53-3.58 (q, 2H), 7.14-7.34 (m,
5 6H).
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C 53.38; H6.75 N8.12; d,13.70; S, 6.19%
4- Hydr oxy-7-[2-[6-[2-(2-pyridy)et hoxvyl exyl ] am no-

et hyl]-1. 3-benzat hi azol -2 (3H)-one oxal ate salt A m xture of

4- Hydr oxy- 7- ( 2- am noet hyl ) -1, 3- benzot hi azol -2 (3H) -one (0.945 g),

2- (6- bromohexyl oxyet hyl) - pyridine (0.863 g) and diisopropyl et hyl am ne
(0.66 M) in dry di met hyl f or nam de (25 3 }-was heated at 100 for 2.5
hours. The sol vent was renoved under reduced pressure and t he residue
purified by cgfu PO £ = [ S -7- 3-

di chl or onet hane: ne ano : nt. resultrn ree was

t hen convert ef =44 ) 1101

(deconposes) ; Carbd&$sdfi&$ddﬂm1eF¥¢3d&GgX(ﬁﬂébiﬁdéd)to a solut{

21, 3. 55 (mobiie T fyom s tp fhoheq ) mdﬁ%c%%%z%e " 35

(d, 1H), 70(1®1ml}ﬂan$ e miXeurdHtifréd {brsoofiHrempdraSuxerSor i
Anal ysi s: Fouﬂgng:5§—?9,4ta§h§%hoﬁyzl?9*b§h§o§§f§zol ~-7-yl)-ethylamine
(4.06 g) in dichloromethane was added and the mixture
stirred overnight. Water was then added and the aqueous
phase extracted with dichloromethane. The organic extracts
were washed {(dilute HC1, NaHCO4 and brine), dried

(MgSO,) and the solvent removed under reduced pressure to

yield the sub-titled compound as an orange cil which was
used without further purification.
Mass Spectrum: FAB 4388 ((M+H)T).

13 c)

eth =3-[2-oxo~2~(2-phenylet aminojethylthi opanamide
Conc. hydrochloric acid (sg. 1.18, 1.5 ml) was added
to the compound from step b) (3.3 g) in methanol (30 ml)
and the mixture stirred at room temperature overnight. The
20 solvent was evaporated under reduced pressure and the
residue partitioned between chloroform and water. The
organic layer was separated and the aqueous layer extracted
with dichloromethane. The combined organic extracts were
dried (MgSO,) and the solvents removed under reduced
pressure to give the sub-titled compound as an orange cil.
Mass Spectrum: FAB 474 ((M+H)™);
nmr §& (CDC13) 2.38-3.77 (m, 1l4H), 3.82-3.92 (m,
3H), 6.27 (brs, 1H), 6.74 (d, 1H), 6.93 (d, 1H), 7.1 (brs,
~ 1H), 7.15-7.33 (m, SH), 9.05 (s, 1H).
30 d) N=-[2=(4~Methoxy~2-0X0—-3H~ ~benzothiazol-7~- eth -
=3~-[2-0xXo~-2-(2-phenvlethvlamino)eth u opanamide

25

Potassium peroxymonosulphate (5.57 g) was gradually
added to a solution of the compound from step c) (2.81 g)
in methanol:water (6:4, 72 ml) cooled to 0°*. The mixture

33 was stirred for 4 hours, water added and the whole

SRR



Cerr]Herr]Nerr]dJerr]S. (o,5MHerr]Q 0.5Mexcess oxalic acid) requires:
C 53.54; H5.88; N 7.4a; S,5.70% Exama | 12

7,7-[1, 6-Hexanedi vl bi s(i m no-2, 1- et hanedi vl ) bi s[ 4-

hydr oxy- 1, 3- benzot hi azol - 2(3H -one di fl uoroacetate a)

Bis-N, N err]r(2, 4-di net hoxy-1. 3-benzot hi azol -7-yl ,)ethyl]-

hexan- 1|, 6-di am de Adi poyl chloride_(é 15 g) in dichloronethane was
added dropwi se over 30 min to a stirred s fution of

2- (2, 4-di nmet hoxy- 1, 3- benzat hi azol - 7-yl ) et hanam ne (3.0 g, J. Med. Chem,

1987, 30, lleﬁhraadearthh)’bﬁL[beQfGEm5 mh) yzamswcabpm ifdedy ) .
The m xture rred at room tenperature for tered apd the
filtrate mas%% bﬁ garGRESH Yeﬁgg€3u§a§oHFﬂﬁ¥ﬁ ca¥bgﬁﬁfﬁ %P brd The

sol vent was wesbedd (watler medupedtpnesstvegand the sehrﬂuélsdlcampbwmdh
ditute HA . The §gkkdsWaitrum: Fas s06 ((M+H)¥):
; nmr § (dgDMSO) 2.60-2.78 (2xt, 4H), 3.24-3.39 (m,

4H)}, 3.45-3.55 (m, 4H), 3.84 (s, 3H), 4.08 (s, 2H), 6.92
(d, 1H), 6.96 (4, 1H), 7.18-7.32 (m, SH), 8.18 (brt, 1H),
8.44 (brt, 1H), 11.86 (s, 1H).
e)  4-Methoxy-7-[2-N-[3~-[2-N'=-(2-phenylethyl)aminoethyl]-
sulphon Q laminocet - 3-bén othiazol-2(3H)-cne
dihydrochloride

Prepared by the method of Example 1b).

Mass Spectrum: FAB 478 ((M+H)').

10

£f) 4-Hydroxy-7-(2-[3-r2-{2-phenylethyl)amincethyll-
15 gsulphenvlpro aminoethyli-1,3-benzothiazol-2(3H)-one

dihvdrochloride
The compound from step e) (0.33 g) was dissolved in
48% aqueous hydrobromic acid (10 ml) to which
hypophosphorous acid (2 drops) had been added and the
?  mixture heated to reflux under argon for 3 hours. The
hydrobromic acid was removed under reduced pressure and the
residue purified by reverse phase HPLC using methanol/0.1%
agueous trifluoroacetic acid as eluant, to give the title
compound.
mp 241-244°;
nmr § (dgDMSO) 2.03-2.15 (m, 2H), 2.86 (t, 2H),
2.96 (t, 2H), 3.02-3.18 (brm, 4H), 3.22 (t, 2H), 3.40-3.45
(m, 4H), 3.62 (t, 2H), 6.76 (d, 1H), 6.86 (d, 1H),
7.23-7.39 (m, 5H), 8.93 (brs, 2H), 9.16 (brs, 2H), 10.11
(s, 1H), 11.76 (s, 1H);
Analysis: Found C,43.99; H,5.27; N,6.74; S,10.30%
CyoHygN3045,.1.8HC1 requires: C,43.88;
H,5.49; N,6.98; S,10.64%.
Example 6

’5 (R.S)-4-Hydroxy~7=(2-[7=(2-phenylethoxy) ~hept-2-vy1]=

25

30
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filtered, dissolved in chloroform washed with brine, dried (MySOerr]) and
the solvent renpbved under reduced pressure. Purification by chromatography
(Si @) gave the sub-titled conpound which was used without further purif
ication in the next step. Mass Spectrum FAB 587 ((MtH)[err]). b)
N,N'-[2-(2,4-dinethoxy-|,3-benzothiazoﬁ-?5vr) ethvl] -hex an-1 6-diam ne

di hydrochl ori de Prepared by the nethod of Exanple |b) using the
conpound froms F, ] ertdla c)

7,7 -[1, 6-He \ ' o2 SEEmE ey 51 .

hvdr oxv- 1, 3- benz8odiamokyafdbprohgddiidelqoaacs a)e, 6= (2-leanwlgmhiaxy/$rom
step b) was.di,Sss Le. egQus dr.Qbr,Qm | 0 I £h: se a
dr ops of hy?)o ﬁogﬁ%ﬁgfggug gg%dqﬁéégée ﬁ 3 e§.*a%1cglés°§%ﬁal%%%s£€lé I éded for
3 hours. Thergpsyeverfadddedoiadausgduticducdd Torigsarianesttiyhe-¢esi due

purified bynpaegaiali YepbRY¥BE8SaRBASS (R C IR Hydrddifidiide PPN
in methanel (30 ml). The mixture was stirred for 4 days at
raom temperature until HPLC, using methanol/0.1% agqueaqus
trifluorsacetate as eluant, revealed that all the starting
material had been consumed. Aquecus ammcenium hydroxide (2°

"o rops) was added and the solvent removed under reduced

pressure. Purification by chrcmatography (SiO,) using
ethancl/dichloromethane as eluant followed by reverse phase
HPLC, using methanal/0.1% aguecus triflucrcacatate as
eluant, and fermation cf the hydrochloride salt gave the

13 gitle compound as a white sclid.
mp 166-168°;
Mass Spectrum: FAB 429 ((M+H)+):
nmr § (d DMSO) 1.20-1.40 (m, SH), 1.20 (&, 3H),
1.40-1.60 (m, 2¥), L.70 (brm, 1H), 2.79 (t, 2H), 2.88 (m,
2 2d4), 3.00-3.20 (brm, 3H), 3.37 (&, 2H), 3.55 (t, 2H), 6.76
(¢, 1H), 6.89 (4, 1lH), 7.15-7.30 (m, S5H), 8.8%L (brs, 1H),
8.90 (brs, 1H), 10.14 (s, 1H), 11.77 (s, 1H):
Analysis: Found C,61.45; H,7.67; N,6.17: §,7.06%
Cy4H4pN504S.HCL reguires: C,61.99; H,7.13;
% N,6.02; S,6.89%. -

e 4

following compound was prepared by the me®tied of
Example 6: .
R, S)=4~Hydrdsu-7-[2-~[3-(4-methcwdDhen orepylli=-
amingethvll=-1l, 3-benzothlwegl~2L3H) —one hvdrochloride.
mp 210°;
Mass Spectx

30

FAB 359 ((M+H)T)

Js -

. comems oot
PRI CeTat TE M LA o

28 ARc 9G8



np 231-233[err]; Mass Spectrum FAB 517 (MtEH)[err]) ;

nmr [err] (dierre]DVBO 1.32 (brs, 4H), 1.58 (brs, 4H), 2.83 (brt, 4H)
2.93 (bt, 4H), 3.10 (brt, 4H), 6.74-6.90 (m, 4H), 8.56 (brs, 2H),
10.16 (s, 2H), 11.76 (brs, 2H); Anal ysi s: Found C, 43.11; H, 4. 28;
N, 6.78; S, 8.66% Jerr]Herr]Nerd§ Jerr]Serr] requires: C, 43.11;
H, 3. 97; N,6.77;, S, 7.75% Exanple 13 7-r2-11,
1-Di nethyl--- gw2honyvl.ethoxy) hexyl lam noet hyl -
4- hydr oxy- 1.73- benzothi~azd] - 2( 3H) - one hydrochlorlde
1. 1- Di et hyl - 5- ( AngRERMSet RGP ShEXSAARP del ByORoBREGH| de
D phenylphosphorbl 851,88 0L 8. 3&et rwzgigeeg- 83201 gSkised solution of
2-di met hyl - ey T et hoxy) hexanoi ¢ acid (6. g~and_triethylam ne

(2 59) in to u me (100 m) and the reaction stirred at 380 for 3
hours. 9The gxamaniec’ | ayer was washed with mater and evaporated under
reduced presgur.g W94gh¥§-§x¥95|8%6055

amingl=N-(2-phenvlet! exanamide hvdrachloride

a) !

N'=f =triflucroacestyllaminel=N=(2-phenviethvl) -
9 hexanamide '

Scodium hydride (80% in oil, 0.244 g) was added to 2
stirred sclution of N-[2=-(2~chloro-4-hydroxy-1,3-benzo-
thiazol-?-yl)ethyl]trif7ucrcacetamide (2.5 g} at roecm

- tamperature. After stirring for 10 min the resaction was
heated To 65° for 90 min. The mixture was coocled and a
soluticn of 6-bromec-N-(2-phenylethyl)hexanazide (2.42 g) in
dimethylformamide added, the mixture was.stirred for 18
hours then heated to 70° for 3.5 hours. The solvent was
evapcratad under reduced pressure and the residue

@ partitioned between diluts agueocus HCl and ethyl acetate.

The organic layer was washed with brine, dried (MgSQ,)
and the sclvent removed under reduced pressure.
Chromategraphy (SiO,) using ethyl acetate/dichloromethane
as eluant gave the sub-titled compound as a pale yellaow

S eil.

(73]

Mass Spectrum: FAB 556 ((M+H)™);
nmr § (CDCl,) 1.20-1.70 (m, 6H), 2.05-2.18 (m,
2H), 2.81 (t, 2H), 2.87-3.07 (m, 2H), 3.20+3.39 (2xt, 2H),
3.49-3.56 (g, 2H), 3.59-3.66 (m, 2H), 4.01+4.02 (2xs, 3H),
® 5.45 (brs, 1H), 6.89 (t, 1H), 7.15-7.34 (m, 6H).
b} -2~ 4-Dimethoxybenzothjiazol-7-vl)et aminol=N=-
(2-phenylethvlhexanamide
The compound from step a) (1.73 g) in methanol was
added to a solution of sodium methoxide in methanel (Na
33 petal 0.17 g in methanol 40 ml). The mixture was heated



20 dioxan (100 m), diluted with water (50 m), and acidified to pH 1

with conc. hydrochloric acid. The sol ution was heated on a steam bath

for 3 hours, heated under reflux for 30 mn and the sol vent evaporated
under reduced pressure. The residue was dried by azectropic distillation

W th 2-propanol and recrystallised from petrol eum et her 60- 80 : et hyl

acet ate. np 111-112[err]; - 37 Mass Spectrum FAB 250

((N%Fb[err]) 30 nmr [err] (CDCl[err]) 1.37-1.40 (brm 4H), 1. 40 (s
6H) , 1.54-1.6. (quin, 2H), 1.67-1.69 (brm 2H), 2.85-2.89 (t,

3.39-3. 42 (mndeR) reflsg £o32 4(.5, heHps,7warer. 36 py) wasspgided. aad(bhe

Anal ysis: F &Qu&e@%é%%edHu%d%@ r@fiu&3fog al%uzg%er 18 hours. !
Cerr]Herr]NO HO requires: C, 1. 4098
solvent was removed under reduced pressure, water added a

the residue acidified with glacial acetic acid then made
basic with ammonium hydroxide solution. The solution wag
extracted with chloroform, the organic layers dried
(Na,50,) and the solvent removed under reduced
pressure. Chromategraphy (SiO,) using
methanol/éichloromethane as eluant gave the sub-titled
compound as a pale yellow solid. '
mp 112-113°;
Mass Spectrum: FAB 456 ((M+H)+);
nmr § (CDCl,) 1.23-1.33 (m, 2H), 1.40-1.65 (m,
2H), 2.11 (t, 2H), 2.61 (t, 2H), 2.84 (t, 2H), 2.85-3.00
5 (m, 6H), 3.50~3.57 (q, 2H), 3.99 (s, 3H), 4.24 (s, 3H),
5.45 (brs, 1H), 6.82 (d, 1H), 7.02 (d, 1H), 7.17-7.3 (m,
5H) ;

10

Analysis: Found C,66.25; H,7.38; N,9.39; S,6.82%
Cy5H44N4045 requires: C,65.90; H,7.30; N,9.22;
2 5,7.04%.
c) 6={2-(4~-Hydroxy-2-oxo-3H~- ~benzothij -T= ethyl-
aminol«N-(2- nyleth e anmi hydro ide
Boron tribromide (1M in dichloromethane, 15 ml) was
added dropwise to a solution of the compound from step Db)
3 (0.53 g) in dichloromethane (30 ml). The mixture was
stirred at room temperature for 48 hours and a further
portion of boron tribromide solution (7 ml) added.
Stirring was continued for 24 hours, methanol added to
destroy any remaining boron tribromide and the solvent
% removed under reduced pressure. A portion of toluene was
added and then removed under reduced pressure. The residue
was purified by reverse phase HPLC using methanol/0.1%
aqueous trifluorocacetic acid as eluant. Conversion to the
hydrochloride salt gave the title compound as a white
3 solid.
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-47 - b) (2. 4-D met hoxy-1. 3-benzot hi azol - 7-yl )acetic acid A

solution of (2,4-D nethoxy-1, 3-benzot hi azol -7-yl). acetonitrile (3.61 g,
J. Med. Chem, 1987, 30, 1166) and pot assi um hydroxide (3.45 g) in

met hanol : water (2:1, 150 m) was heated to reflux for 6.5 hours. The
reacti on was cool ed and the sol vents evaporated under reduced pressure.
Water (50 m) was added and the aqueousqﬂayer extracted wi th diethyl

et her. The aqueous | ayer was then acidified to pH4/5 with acetic acid
and extracted wingh 2xénglo8 acetate. The conbined organi c | ayers were
washed (wat er dn, .and the sol vent evaporated
under réduced pressu%?ﬂd@ehm %ﬁé&ggb t|t é npound whi ch mgs used

in the next step™@# tshds Pﬂhérzo lp@@lﬂmoaﬂﬁdn 1. 42c)-53 (q,

gﬁ FNdrgxg 2&ﬁr0rq¥?ﬂlf% zq@braaob57(x!)qgetrqfagrqt, H%) Prepared by
e netho e 14c). usin ¢onpo roq.ste

170- 175[err¥ so=1. ! Tynddls échuarlizé éﬁ?erPI?E 5081 (3, 28} [err]

(d[ er r] DVEG . BEAMR ( LH)2H,. 0 A8,( AZ)1HY.. 15-8630 (m, (8H) 1Hy,920({82 (brs,

1H), 11.68 {@yS.g WP (ot&, 44400 0.4 ‘(vrs, 1H), 11.77 (s, 1H4);

Analysis: Found C,54.71; H,6.08; N,8.22: §,5.88;

Cl,12.34%
1o C3Hy9N304S.2HCL requires: C,55.19; H,6.24:
N,8.40; S,6.41; Cl,14.16%.
Example 6
4-Hvdfoxv-7-f2-r5-(2-nhenvlethvlthio1hexv;Tam;noethvl7-
l-benzothiazol-2 (3H) ~-cne hvdrecchloride
15 a) g=(2-Phenvlthi i

thio)hexanamidolethvll-1, 3~benzothiazol-2(3H)~-one estar
Triethylamine (1 ml) was added to a suspension of
7-(2-amincethyl)~4-hydroxy-1,3~benzothiazol=-2(3H)~one
hydrsbromide (2.07 g) in chloroform (30 ml). Triethylamine
0 (2 ml) followed by etayl chlorocformate (1.33 ml) were added
to a solution of 6~ (2-phenylethylthio)hexanoic acid (3.35
g) in chloroform (30 ml) and the mixture stirred for 30
min. The two solutions were then mixed and stirred for 72
hours at room temperature. Water was added and the aguecus
25 layer extracted with dichlorcomethane, the organic layers
were washed with brine, dried (Mgso,) and the solvent
removed under reduced pressure. Chromatography (5105)

using methanocl/dichloromethane as eluant gave the
Sub-titled compound as a white solid.
30 mp 178~178.5°;
Mass Spectrum: FAB 679 ((M+H)¥);:
nmr § (CDCl,) 1.23-1.29 (m, 2H), 1.42-1.68 (m,
10H), 1.99~2.04 (t, 2H), 2.45-2.84 (m, 16H), 3.27-3.33 (m,
2H), 6.99 (s, 2H), 7.18-7.30 (m, 10H), 7.90-7.93 (t, 1H),
¥ 12.16 (s, 1H);

- B o
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Anal ysis: Found C, 48.07; H 3.23; N, 6.13; S, 13.90%

CerrJ]Herr]NdJerr]S requires: C 47.99; H 3.13; N, 6.22; S, 14.20% d)
2- (4- Hydr oxy- 2- oxo- 3H 1. 3-benzot hi azol -7-yl )-N-[ 1. 1- di met hyl - [ 6-

(2- phenylet hoxy) hexyl ] acet am de Prepared by the nethod of Exanple
| a) using the conpounds from steps a) and c). Mass Spectrum
Thermal Spray Plasma 457 ((MtH)[err]) 30— 37 - nmr [err] (CDCL3)
1.20-1.80 (m 8H), 1.38 (s, 6H), 2.90 (s, 2H), 3.42 (s, 2H), 3.46 (t,

2H), 3.66 (t, 2H),analysid: (Fountt)c, 65 .45 ( d&i, 7R, ,301¢d, s}mp.7I%20-7. 30
(m 5H), 8.77.(

7-r2-[1.1-Di met hy|‘?%I%Q%%@iae)eﬁﬁ%’s&ﬁﬂ%xﬁ']Géjnﬁ"'r?detﬂnfrf-a"
4- hydr oxy- 1. 3¥benkdt I akz%! 23X 3H) - one hydrochl ori de
b) I QX =T =2~ §={3-Dhe at
1.3~benzathiazsl-2(3H)-one hvdrochloride
Pregared by the methoed of Example 1lb) using the
compound from step a).
mp 226.5-227.5°;
nmzr 4§ (dsDMSO) 1.25-1.4 (m, 4H), 1.45~-1.65 (m,

9 4m), 2.7-2.95 (m, 8H), 3.0-3.1 (m, 2H), 3.34 (brs, 2H),
6.75+6.88 (2x4, 2H), 7.17-7.30 (m, SH), 8.84 (brs, 2H),
10.14 (s, 182), 11.77 (s, 1H):

Analysis: Found C,59.46; H,6.85; N,6.08; §,13.35%
_ CyqH5gN505S, . HCL requires: C,59.14; K,6.69;
N,6.00; S,13.73%.
z;aane_9 :
N=l2-Hvdroxy-3=2=-N'=-76=~(2~phenv]lethoxvihexv]llamino~
ethvliphenvlilformamide oxalate salt
a) Nor2-({3-Nitro-d4-phenvlimethoxvohenvllethvlitrifluoro=-
% acatamide
Benzyl bromide (7.86 g) was added to a stirred

solution of N-[2-(3-nitro-4-phencl)ethyl]triflucrcacetamide
(11.66 g) and anhydrous potassium carbonate (6.3 g) in
dimethylformamide (100 ml), cocled in an ice bath.
Stirring was caontinued for 5 hours and the mixture poured
into ice/water. The solid produced was dissolved in ethyl
acetate and the aquecus phase extraced with ethyl acetate.
The organic extracts were washed with brine, dried and the
solvent removed under reduced pressure. The residue was
purified by column chromatography to give the sub~titled
compound as a white crystalline solid.

mp 85-86°;

Mass Spectrum: RbI 453/5 ((M+Rb)+):

mar § (CDC13) 2.87 (t, 2H), 3.58 (m, 2H), 5.20
(s, 2H), 6.56 (br, 1H), 7.07 (d, 1H), 7.3-7.5 (m, 6H), 7.69

a5

(/)

L
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46 Prepared by the nethod of Exanple |Ib) using the conpound

fromstep d). np 183-185[err]; Mass Spectrum FAB 443
((MtH) [err]); nmr [err] (d[err]DVBO) 1.25 (brs, 10H), 1.45-1.60
(m 4H), 2.79 (t, 2H), 2.90 (m 2H), 3.00 (brs, 2H), 3.40 (m
2HtH err] O, 3.56 (t, 2H), 6.76-6.92 (d, 2H), 7.2-7.3 (m 5H), 8.79
(s, 2H), 10.13 (s, 1H), 11.77 (s, 1H); _4p - Anal ysis: Found C, 61. 09;
H 7.84; N/ 5.70; S,5.69% 10 C[err?H[err]N[err]C{err]S.HO (12%
et hanol ) requires: C 61.40; H 7.87; N/5.11; S,5.89% 15

(d, 1H);

Analysis: Found ¢,55.95; H,4.28; N,7.63; F,15.98%

Cy7H15F3N50, requires: C,55.43; H,4.10;
N,7.65; F,15.47%.
b) 3-Nitro-4-(phenylmethoxy)benzeneethanamine
hydrochloride

The compound from step a) (9.8 g), and anhydrous
potassium carbonate (4.03 g) in water (10 ml) and ethanol
{100 ml) were heated to reflux fo; 2 hours. The ethanocl
was evaporated under reduced pressure, water was added and
the mixture extracted with ethyl acetate. The organic
extracts were dried and the solvent removed under reduced

pressure and the residue converted to the hydrochloride
salt.

mp 190-193°;

Mass Spectrum: FAB 272 ((M+H)T):

nmr § (dsDMSO) 2.92 (t, 2H), 3.04 (t, 2H), 5.30
(s, 2H), 7.3-7.5 (m, 6H), 7.57 (44, 1H), 7.83 (4, 1H), 8.15
(brs, 3H):

Analysis: Found C,56.68; H,5.43; N,8.84; C1,11.14%

C15H1gN205.HC1 requires: C,56.68; H,5.72;
N,8.79; C1,11.13%.
c)  N=2-{3-Nitro(4-phenylmethoxy)phenyllethyl-6=(2~
phenvlethoxy)hexanamide

Carbonyldiimidazole (0.33 g) was added to a solution
of 6-(2-phenylethoxy)hexanoic acid (0.47 g) in
dichloromethane, the mixture was stirred at room
temperature for 1 hour. A solution of the compound from
step b) (0.54 g) was then added and the mixture stirred for
1 hour. Water was added and the organic layer separated
and washed with dilute HCl and brine, dried (MgsoO,) and
the solvent removed under reduced pressure. The residue
was purified by column chromatography.

Mass Spectrum: FAB 491 ((M+H)¥*);

nmr § (CDC13) 1.33 (m, 2H), 1.59 (m, 4H), 2.1 (t,

20
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5
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2H), 2.82/2.86 (t, 2x2H), 3.41-3.61 (m, 3x2H), 5.21 (s,
7.04 (4, 1H),

2H) ,
d)

3-Nit

mp 142-143

-4-phe

7.15-7.6 (m,
~N=[6-

etho
benzeneethanamine hydrochloride
Prepared by the method of Example 1b) using the
compound from step c).

11H),

~phen

Mass Spectrum: FAB 477 ((M+H)+):

nmr §(dgDMSQ) 1.45 (brm,

1.60 (brt, 2H),
3.12 (brm, 2H),

7.15-7.45 (m,

2H) ;

Analysis: Found C,67.52;
CygH3gN50, .HCLl requires:

2.80 (%,
3.37 (t,
11H),

N,5.46; Cl1,6.91%.

e)

3=-Nit

- envilmetho

(0.1 g) was added and the mixture allowed to warm to room

temperature. The mixture was stirred until TLC indicated

carbon

2H}),
2H),
7.57 (4d,

-N~[{6~-({2-phenvlietho

enee

e

2H),

-l

ine

7.66 (4,
et

5.

1H) .
o] e

4H), 1.47 (brt, 2H),
2.85 (brm, 2H), 3.00 (m, 2H),
3.55 (t,
1H), 7.84 (4, 1H), 8.97 (brs,

30 (s,

2H),

H,7.44; N,5.71; C1,6.90%
c,67.88; H,7.27;

en etho -N

Triethylamine (0.165 g) was added to a stirred
suspension of the compound from step d) (0.25 g) in
dichloromethane (20 ml) cooled in ice.

Benzylchloroformate

the reaction was complete then a further equivalent of
benzylchloroformate was added and the mixture stirred for a

2 hours.

Water was added, the organic layer was separated,

dried and the solvent removed under reduced pressure to
give the sub~titled compound as a yellew oil which was used
without further purification.
Mass Spectrum: TSP with NH,* 628 ((M+NH,)™):
nmr § (CDCl,) 1.28-1.52 (m, &H), 2.8-2.89 (m,
3.17 (m, 2H),

6H} ,
2H) ,
£)

5.07-5.20
-Amino=-4-
t

(m,

a

e

3.41 (m, 4H),
2H),

etho -
on benze

3.60 (t, 2H),
7.20-7.60 (m, 1

at

8H) .
en

mi

e

4.59 (s,
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C ai ns: 1. Conmpounds of formula I, 5

Prepared by the method of Example 4b), and the
resulting oil purified by column chromatography (Si0,)
using diethyl ether:petrol (1:1) as eluant.

Mass Spectrum: FAB 581 ((M+H)V);

nmr § (CDCl,;) 1.25 (m, 4H), 1.51 (m, 4H), 2.70
(m, 2H), 2.87 (t, 2H), 3.17 (m, 2H), 3.40 (m, 4H), 3.60 (t
2H), 5.04 (m, 2H), 5.12 (m, 2H), 6.4-6.8 (m, 3H), 7.15-7.5
(m, 1SH).

g) N-S-rng'-f6-(2-Pheny;etho;y}hexxl]aginoethL]-N'-
hen ethoxycarbon —-2-(phe metho hen ormamide

The compound from step £) (0.58 g) was heated under
reflux for 21 hours in neat ethylformate. The reaction wa
evaporated to dryness and the residual oil purified by
column chromatography using ethyl acetate:petrol (1:3) as
eluant.

Mass Spectrum: FAB 609 ((M+H)%);

nmr § (CDCl,) 1.25 (m, 4H), 1.51 (m, 4H), 2.78
(m, 2H), 2.87 (t, 2H), 3.2-3.4 (m, 6H), 3.6 (t, 2H), 5.06
(s, 2H), 5.12 (4, 2H), 6.85 (m, 2H), 7.15-7.45 (m, 16H),
7.6-7.75 (brs, 1H), 8.26-8.38 (4, 1H).

h) N-[2-Hydroxy=-5-{2~N'~-{6-(2-phenylethoxyihexyllamino-
et en ormamide oxalate sa

A mixture of the compound from step g) (0.3 g),
ammonium formate (0.3 g) and 10% Pd/C (0.3 g) in methanol
(30 ml) was heated at reflux for 30 min. The mixture was

’

0]

S

filtered (Hyflo Supergel) and the solvent evaporated under

reduced pressure. The resulting solid was purified by
column chromatography (SiO,) using

dichloromethane:methanol (4:1) as eluant. The free base of

the title compound was then converted to the oxalate salt.
mp 207-209°;
Mass Spectrum: FAB 385 ((M+H)"):
nmr § (dgDMSO) 1.28 (m, 4H), 1.47 (m, 2H), 1.55
(m, 2H), 2.79 (m, 4H), 2.85 (m, 2H), 3.00 (m, 2H),
3.37-3.55 (m, 4H+H,0), 6.82 (m, 2H), 7.23 (m, 6H), 7.99



Ar-CH err]-CHerr]-NHCRerr]Rerr]-X-Y I n which 10 Ar
represents a group [err] X
represents a CJerr] al kylene chain interrupted or term nated by one or

gr oups

phenyl met hyne, -NH, -CONH, -NHCO and 5 -4RHCONH-,

selected from-S-, -SO, -SJerr]-, -0, CRerr]Rerr],

nore

Y represents

an aryl group of five or six atons in a single ring system which may
contain from et er qat S cted fr N, d s, | shggle ring
syst em may (bté)'bé“’igrjt ?d(r%zfl ﬂ?}éug’é it (ét'gd( ?sfo?%?é %ngﬁg’fthjggd ring

system of up to 10 Awadysischdomngd C,57.94gr Juf-BaiinY.6pPR&nal | y substituted
by one or nore growsHEhgeLee, 1, 0k kia0des)

requires: C,57.94; H,6.45; N,6.04%.
Example 10

5

aed - e WA - Xt

§~r2~-(4-nitrophenvl)ethoxvinexanamide

Prepared by the methed ¢f Example la), using
§~[{2-(4-nitrophenyl)ethyllhexanoic acid and
7=(2=-anincethyl)-4-hydroxy-1,3~-benzothiazol=~2(3H)~cne
h?drobramide. :

Mass Spectrum: FAB 474 ((M+H)T);

nmr § (dgCMSO) 1.2 (m, 2H), 1.45 (m, 4H), 2.0 (%,
2H), 2.53 (¢, 2H), 2.95 (&, 2¥), 3.25 (m, 2H), 3.35 (%,
2H), 3.82 (%, 28H), 6.70 (4, 1H), 6.79 (4, 1lH), 7.50-8.1l3
(m, 4H):

nalysis: Found C,58.18; E,5.99; N,9.01; S,6.57%

C23H27N3Oss requires: C,58.33; H,5.75; N,8.87;

$,6.77%.

10

1.3-benzothiazol-7-vl)ethvlihexanamide
N The compound of step a) (0.5 g}, hydrazine hydrate (5
reflux for 2 hours. The nmixture was filtered (Hyflo
Supergel), the solvent removed under reduced pressure and
the residue purified by chromatography-using
dichloromethane: methanocl (9:1) as eluant.

Mass Spectrum: FAB 444 ((M+H)T);

nmr § (d4DMSO) 1.2 (m, 2H), 1.45 (m, 4H), 2.0 (t,
2H), 2.6 (m, 4H), 3.25 (m, 2H), 3.3-3.45 (t, 2x2H), 4.82
(brs, 2H), 6.45-6.85 (dd, 4H), 6.7-6.8 (dd, 2H), 7.84 (%,
1H), 9.89 (brs, 1H), 11.6 (brs, 1H): .
Analysis: Found C,62.45; H,6.70; N,9.64; S,6.76%

0

15

This is the replacement
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ml) and 10% Pd/C (0.05 g) in ethanol (50 ml) were heated at
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20 (derr]

-[err] alkyl, Cerr]-[err] alkoxy, =0, -NHerr], or N(Jerr]; or a
Cerr]-[err]

cycl oal kyl group which may contain froml to 3

het eroat ons selected from N, QCand S, optionally substituted by one or nore
groups selected from-CH, halogen, Clerr]-[err] alkyl, Clerr]-[err] alkoxy,

=0, -NHerr],

and R err]

each independently represent

or NJerr], R[ei[fl"%I Rerr], Rerr], Rerr], Rerr]

rogen or alkyl Cerr]-[err], and

R3 and R4 represent hydrogen, or Rlerr] and R err] together forma group
-S-, -NRerr]- Of o PR SN, s Faquire@icephRITBC ALl o2d | Yy apcep! abl e

derivati ves thereo

defined in
group -S-.

§

4]

3%

A conpound of formula 1, as

Faf mP4¥-wherein R[err] and R[err] t oget her represent t he
c} Tol2=lGwl2=(4= ophe athexvlhexyl at 1=~4=
»oxy=1,3-benzothiazol-2 (3H) -one dihvdrochloride

Prepared by the method of Example 1b), using the
compound from step b).

mp 134-157°; .

Mass Spectrum: FAB 430 ((M+H)F);

nmr § (dgDMSO) 1.25 (m, 4H), 1.45 (m, 2H), 1.58
(m, 24}, 2.6-2.9 (m, 6&), 3.05 (m, 2H), 3.35 (&, 2H), 3.55
(t, 2¥), 6.78~-6.838 (dd, 2H), 7.3 (m, 4H), 9.05 (brs, 2H),
10.15 (s, '1H), 10.3 (br, 1H), 1i.8 (brs, 1H):

Analysis: Found C,53.80:; H,6.64; N,8.22:; C1,13.77;

S,5.82%

Cy4H4,N5045.2HC1({0.83M E,0) requires:

c,53.38; H,6.75; N,8.12; C1,13.70Q; S,6.19%.
ample 11

4-Hvdroxy=7-{2=-(6=-2=~(2-pvridvl)ethoxvihexyllanino=-
ethyll=1, 6 3~benzothiazol-2(3H)-cne oxalate salt

A mixture of 4-Hydroxy-7-(2-amincethyl)-1,3-
benzothiazol-2(3H)-one (0.945 q), 2-(6-bromcohexyloxyethyl)-
pyridine (0.863 g) and diisopropylethylamine (0.66 ml) in
dry dimethylformamide (25 ml) was heated at 100° for 2.5
hours. The solvent was removed under reduced pressure and
the residue purified by celumn chromatcgraghy (sioy)
using dichlorcomethane:methanol (9:1) as eluant. The
resulting free base was then converted to the title oxalate
salt.

mp 182-183° (decomposes):;

Mass Spectrum: FAB 416 ((M+H)™):

nmr § (d,0MSO) 1.25 (m, 4H), 1.50 (m, 4K), 2.85
(m, 6H), 3.1 (m, 2H), 3.38 (m, 2H), 3.65 (m, 2H), 6.75-6.85
(dd, 2H), 7.2 (dd, 1H), 7.35 (d, 18), 7.70 (m, 1H), 8.45
(d, 1H), 8.70 (brs, 1H), 11.75 (brs, 1H);

Analysis: Found C,53.70; H,5.98; N,7.60: S,5.56%

cyraeerngnt sheei
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3. A compound of fornula | as defined in CCaim1 or Claim2, wherein Rerr]

represents 5 hydrogen. 4. A conpound of fornmula | as defined in any
one of the preceding clains, wherein the -OH is positioned ortho to
the NH in the Ar group. 5. A compound of fornula | as defined in any
one of the preceding clains, wherein Y represents phenyl optionally

substituted by one or nobre groups seleaIaQ;Lron1-CH, 10 hal ogen, al kyl
Cerr]-[err], alkoxy CJerr]-[err], =0 H err] or NdJerr]. 6. A
conpound of forrmula I which is 7-[2-[6-[2-(2, 3- D hydro-
1H—|ndenyloxy)]hecyﬁifgnjugﬂind]5¥1HEGUWDQ5MShﬁtess oxaldrzt hi azol - 2
(3H) - one, -

4- Hydr oxy- 7- ?‘é*?% z(%qu J"énsy'l ec%'hoxys)%exy’lﬁ an 'n et hyﬁa] -Is 1? benzot hi azol -
(3H) - one, 15Example 12

4- Hydr oxy-7-[ 2- [57($rphergd.&r
(3H) - s one
4- Hydr oxy- 7-% : ' R LR
2 (3H)- apne,gj h di i iaz 1

4- Hydr oxy- 7- ;!ex£7 (Zs_pyenryldaet hoxy) heptyl | am noet hyl ] - 1 3- benzot hi azol 2
(3H)-one, 2

4- Hydr oxy- 7-[2-[&42%@&%@/)th ]@)mme’tﬂc}ﬂl}o@mtdmazéﬁa@

(3H) - one, nwlse over 10 min t irred sa1u" c

4- Hydr oxug- 7- i 15 henyl et hox ) ent TT am_noet h '] 1 benzot h| azol -2
(3H) - one, ilethdxy-1,3< enzo H;azol—?—y’)etnanamlne (3.0 g,

4- Hydr oxy- 7- ;_2_—&;@,_{_@@& Jretdeaxy Joex llea) nerd diethy3abdmaot(bi. azaL) 2
(3H) - one, 3 vpm

4- Hydr oxy- 7- .[1}? ?1710 shen "Iaﬁluet og(lys)obtﬁlx)l‘] arﬁq?o&ﬁﬁ"]relwgsbgﬁzﬁfﬁ a2l -
(3H) - one, rocnm temce*ature for 60 hours, filtered and the filtrate

4- Hydr oxy- 7- &254& Rhﬁ}PWﬂW ket Neehindys Lol é%@:%?x'at% sﬁk') One
4- Hydroxgs-?é 6 (3;.ph enyl‘)oropoxy ) hekXyl ] ami noét hyl ] - 1, 3- benzot hi azol -
(3H) - one, ri The sdlvent was r=mcved under reduced pressure and

4- Hydr oxy- 7-§%a [&&@mm:e@ (2apheitwiahaar).hexyle] aailngethyl |- 1, 3-
benzot hi azol

I4 Hydr oxy- 7- ‘[é"%%-’l_%dz P en;ﬂlé‘ﬁ%/l %I%ﬁ&ﬁﬂa%&ylwfgmeﬁogtlﬁﬁ i:rlmg bcéniz%? hi azo

(MgsSQ,) and the sclvent removed under reduced prassure.
Purification by chromatography (S105) gave the sub-titled
campound which was used without further purification in the
nexc step.

Mass Snect*um FAB 587 ((M+H)™ )
b) N N'-f2=-(2,4~dimethoxv=1.3-benzothiazol-7-v ethv11-hew
an~1,6~diamine dihvdrochloride
Prepared by the methcd of Example 1b) using the
compound from step a).
Mass Spectrum: FAB 559 ((M+H)V).
c) 7. 7'={1,6-Hexanedivylbis(imino=2 K 1-ethanedivlibisrd-
10 hvdroxv-1,3-benzothiazol=-2(3H)-one diflucrcacetate
The compound from step b) was dissclved in aqueous
hydrobromic acid (48%) to which several drops of
hypophosphorous acid had been added. The solution was
refluxed for 3 hours. The solvent was removed under
reduced pressure and the residue purified by preparatlve
reverse phase HPLC tg give the title compound.

20

3]



(3H) - one, N-[ 6-[ 2- (4- Hydr oxy-2-o0x0-3H 1
, 3-benzot hi azol - 7-yl ) et hyl am no] hexyl]-N - phenyl ur ea,
4- Hydr oxy-7-[ 2-[ 6-[ 2- (4-ni trophenyl ) et hoxy] hexyl ] am noet hyl]- 1
, 3-benzot hiazol -2 5 (3H) - one,
4-FNdroxy-?-[2-[6-[2-(4-hydroxypheny|)thgxx]-Z,Z-dinethylhexyl]aninoethyl]
-1, 3- benzot hi azol -2 (3H) - one,
7- Hydr oxy-4-[2-[6-[ 2- (1- napht hyl ) et hoxy] hexyl ] am noethyl]- 1
, 3-benzot hi azol - ?m:( 3r-233+; One,
Mass Spectrum: FAB 517 ((M+H)™");
nmr § (dgDMSO) 1.32 (brs, 4H), 1.58 (brs, 4H),
2.83 (brt, 4H), 2.93 (bt, 4H), 3.10 (brt, 4H), 6.74-6.90
{m, 48), 8.56 (brs, 2H), 10.16 (s, 2B), 11.76 (brs, 2EH):
Analysis: Found C,43.11; H,4.28; N,6.78; S,8.66%
Cp4HyoN40,S, requires: C,43.11; H,3.97;
N,6.77; §,7.75%.

Example 13 )

wn

4-hvdroxv=1 3-benzothiazol=-2(3H)-one hvdrochloride
a) 1. 1-Dimethvli-s-(2-phenviethoxy)hexanamide
hydrochlcride N

Diprenylphospheoryl azide (6.81 g} was added to a
stirred solution of 2,2-dimethyl-6-(2~-phenylethoxy)hexancic
acid (6.13 g) and triethylamine (2.5 g) in toluene (100 ml)
and the reacticn stirred at 80° for 3 hours. The organic
layer was washed with water and evapcrated under reduced
pressure te give a yellow oil. The residue was taken up in
dioxan (100 ml), diluted with water (50 ml), and acidified
to pH 1 with conc. hydrochloric acid. The sclution was
heated on a steam bath for 3 hours, heated under reflux for
30 min and the solvent evaporated under reduced pressure.
The residue was dried by azectropic distillation with

20

2s
2-propanol and recrystallised from petrsoleum ether

60~80°:ethyl acetate.

mp l11il-112°;

Mass Spectrum: FAB 250 ((M+H)¥);

nmr § (CDCl,;) 1.37-1.40 (brm, 4H), 1.40 (s, 6H),
1.54-1.61 (qQuin, 2¥), 1.67-1.69 (brm, 2H), 2.85-2.89 (%,
2H), 3.39-3.42 (t, 2H), 3.58-3.82 (t, 2H), 7.17-7.30 (m,
SH), 8.33 (brs, 3H):

Analysis: Found C,67.20; H,9.86; N,5.13; Cl1l,12.79%

C;gHy7NO.HCL requires: C,67.22; H,9.87; N,4.90;
Cl,12.40%,

n

k)]
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10

7-[2-[6-(2-Cycl ohexyl et hoxy) hexyl ] am noet hyl | - 4- hydr oxy- 1, 3- benzot hi azol -2
(3H) - one,
7-[2-[6-[2-(4-Bronmophenyl ) et hoxy] hexyl ] am noet hyl ] --4- hydroxy- 1

, 3- benzot hi azol - 2 (3H) - one,
4 Hydr oxy-7-[2-[6-[ 2-( 2- thlenyl)ethoxy]ﬁéinTan1noethyl] 1, 3-benzot hi azol - 2

(3H) - 15 one,

(R S)-4-Hydroxy-7-L2-[R: e | - - phenyl et hox ex

benzothlazolgg Lg; d = L 19

-3-Di hydro 4- hydrbx;orup2op69t2(bheﬂpimehhaythx?+penznb@;hy¢} =P+ bpnzi m da
zol -

4- Fydroxy 7 ZSf%g?Er ﬁe (érgﬁy eﬂ¥T§%%ﬁﬁ%%%%ﬁ anlnoef %166) and

1, 3- bengothPﬁEBFslum hYérngﬁeoh 5°g) in methanol water (2:1, 1s

3- (Ejl hydrg BihydasxMedtbd- £6- {—t@ﬁﬁml ewos%/%]hxlewk%aw TREt hah«]:thdod,agtﬁnf
iydroxy- 7L 2ok gl S8 sRRCH SLL) S7L00EL KL ] SHhRDRYARLERY, LA nggt MY -

2
4-
1
(R S)-4- Hydr vage¥- Kse[iiqZwabea&aedh@na)thepaqﬁeyhbamapeeteyttacted
1, 3-
6
y
4-
(

oeth. ]- 1, 3-

_[be?ioigh§é§£_§18§hg gEglggben hf928PY9- y?y th?faﬁ?ﬁ% aﬁﬁ?ﬁfpﬁenyleth

1) hexifapHd4S with acetic acxd and extracted with ethy
Hydr ox$® 7- h2ak&eb2- PARAYLERBYhEST 8185XY L] REBOS Rukh- &aénéenzaaeéazol
H)- and brine), dried (MgS0O,) and the solvent evaporated
under reduced pressure to yield the sub~titled compound
which was used in the next step without further

3

purification.
' c) 4- oxXy-2 (3H) ~oxo- -benzothiazol-7~- acetic acid

Prepared by the method of Example l4c) using the

compound from step b).
mp 170-175°;
Mass Spectrum: 225 ((M+H)+):
nmr § (d DMSO) 3.47 (s, 2H), 6.71 (d, 1H), 6.86

(d, 1H), 10.02 (brs, 1H), 11.68 (brs, 1H), 12.44 (brs, 1H):;
Analysis: Found C,48.07; H,3.23; N,6.13; 5,13.90%
CgH,NO,S requires: C,47.99; H,3.13; N,6.22;

20

S,14.20%.
# d) 2=(4-Hydroxy-2-oxo~3H-1,3-benzothiazol=7-yl})-N=-f1, 1~
dimethyl-{6~(2-phenvletho h acetamide

Prepared by the method of Example la) using the
compounds from steps a) and ¢).

Mass Spectrum: Thermal Spray Plasma 457 ((M+H)+):

nmr § (CDC13) 1.20-1.80 (m, 8H), 1.38 (s, 6H),
2.90 (s, 2H), 3.42 (s, 2H), 3.46 (t, 2H), 3.66 (t, 2H),
5.70 (s, 1H), 6.40 (4, 1H), 6.70 (4, 1H), 7.20-7.30 (m,
5H), 8.77 (s, 1H).
e) 7=-[2~- -Dimet -6=(2~ Q aminoceth -
4~ = - othiazol- - h id

30

35
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- Hydr oxy-5-[2-N -[ 6-(2- phenyl et hoxy) hexyl | am noet hyl ] phenyl ] formam de,
-[ 6-[2- (4- Ami nophenyl ) et hoxy] hexyl ] am noet hyl ] - 4- hydroxy- 1

enzot hi azol -2 (3H) -one, 5

4- Hydr oxy-7-[2-[6-[ 2- (2- pyridyl) et hoxy] hexyl ] am noet hyl ] -1, 3- benzot hi azol - 2
(3H) - one, 7,7 -(1 ,GFQXEQerbeis(inino-Z,

1- et hanedi yl ) bi s[ 4- hydroxy- 1 , 3-benzot hi aZol -2 (3H)- one]j,

7-[2-[1,1 -Dinet hyl - 6-(2-phenyl et hoxy) hexyl ] am noet hyl ] - 4- hydroxy- 1,3- 10

benzot hi azol -2 (3Hrepared by the method REERGRHE 8 YAGRSRLP! ©
derivative ofc AR e A r%%fe-p 4.
mp 183-185°;
Mass Spectrum: FAB 443 ((M+H)™);
nmr § (dgDMSC) 1.25 (brs, 1OH), 1.45-1.60 (m,
4H), 2.79 (t, 2H), 2.90 (m, 2H), 3.00 (brs, 2H), 3.40 {m,
2H+H20), 3.56 (t, 2H), 6.76-6.92 (d, 2H), 7.2-7.3 (m,
5H), 8.79.(5, 2H), 10.13 (s, 1H), 11.77 (s, 1H):
Analysis: Found C,61.09; H,7.84; N,5.70; S,5.69%
CasHy4N5058.HC1 (12% ethanol) requires:
C,61.40; H,7.87; N,5.11; S§,5.89%.

N-
7-
, 3

I|—||—|m
S PNNDN

<2

i0

iS5
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7. A pharmaceutical conposition conprising a conpound of fornula I, as

defined in any one of the preceding clains, or a pharnmaceutically
accept abl e derivative thereof, in association with a pharnaceutically
acceptable carrier, diluent or adjuvant. 15 8. A nethod for the
preparation of a conmpound of forrmula I, as defined in any one of the
preceding clains, or a pharmaceuticalljy acceptabl e derivative thereof,

whi ch conpri ses a) al kylation of a conpound of fornmula Il, or a
derivative thereof, Ar - CH2CH2- NH2 20 in
which Ar is as defined in Caiml, wi th an al kyl ati ng agent of
formula I'l1, L-CRlerr]Rerr]-X-Y 25 I n which
Rlerr], Rl errdpims.and Y are as defined in Claiml, and L represents a

| eavi ng group,  b) alkylation of a conmpound of fornula Il, as defined
her ei nabove, with a conpound of formula IV, 30

1. Compounds of formula I,

Ar-CH,-CH,-NH-CR'R%-X-Y

in which
10 Ar represents a group
R*
X
N 3
OH fs R
R

X represents a Cy.j; alkylene chain interrupted or terminated by one or more groups
selected from -S-, -SO-, -SO;-, -O-, CR°R’, phenylmethyne, -NH-, -CONH-, -NHCO- and

1s -NHCONH-,

Y répresents an aryl group of five or six atoms in a single ring system, which may
contain from 1 to 3 heteroatoms selected from N, O and S, which single ring system may
be optionally substituted to form a multiple fused ring system of up to 10 atoms, the aryl
group being optionally substituted by one or more groups selected from -OH, halogen,

20 Cysalkyl, Cps alkoxy, =0, -NH;, or NOy; or a Cj.j; cycloalkyl group which may contain
from 1 to 3 heteroatoms selected from N, O and S, optionally substituted by one or more
groups selected from -OH, halogen, C,.j¢ alkyl, C;.s alkoxy, =0, -NHj, or NO,

R',R% R% RS, R”and R%each independently represent hydrogen or alkyl C., and

R? and R* represent hydrogen, or R® and R* together form a group -S-, -NR%- or -CH>-,

25 and pharmaceutically acceptable derivatives thereof.

This is the reptacement sheet
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- 53- O=CRerr]-X-Y

|V in which Rerr], Xand Y are as defined in daim1l, in the
presence of a reducing agent, 5 C) selective reduction of a conpound of
formul a V, [err]

\Y,

10

15

20

- 50 -

2. A compound of formula I, as defined in Claim 1, wherein R’and R* together represent
the group -S-.

3. A compound of formula I as defined in Claim 1 or Claim 2, wherein R’ represents
hydrogen.

4. A compound of formula I as defined in any one of the preceding claims, wherein the
-OH is positioned ortho to the NH in the Ar group.

5. A compound of formula I as defined in any one of the preceding claims, wherein Y
represents phenyl optionally substituted by one or more groups selected from -OH,

halogen, alkyl Cy.s, alkoxy Ci.s, =0, -NH; or NO,.

6. A compound of formula I which is

7-[2-[6-[2-(2,3-Dihydro-1H-indenyloxy)]hexyllaminoethyl]-4-hydroxy-1,3-
benzthiazol-2 (3H)-one,

4-Hydroxy-7-[2-[6-(2-phenylethoxy)hexyl]aminoethyl]-1,3-benzothiazol-2 (3H)-one,

4-Hydroxy-7-[2-[5-(3-phenylpropoxy)pentylJaminoethyl]-1,3-benzothiazol-2 (3H)-
one,

4-Hydroxy-7-[2-[5-[2-(5-methylfuranyl)]pentyljaminoethyl}-1 ,3-bepzothiazol-2 (3H)-
one,

. 4-Hydroxy-7-[2-[7-(2-phenylethoxy)heptyl]aminoethyl]-1,3-benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-[4-(2-phenylethoxy)butyl]Jaminoethyl]-1,3-benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-[5-(2-phenylethoxy)pentyllaminoethyl]-1,3-benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-[6—(phenylmethoxy)heﬁcyl]aminoethyl]-1 ,3-benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-[4-(4-phenylbutoxy)butyl]laminoethyl]-1,3-benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-(6-phenoxyhexyl)aminoethyl]-1,3-benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-[6-(3-phenylpropoxy)hexyl]aminoethyl]-1,3-benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-[2,2-dimethyl-6-(2-phenylethoxy)hexylJaminoethyl]-1,3-

benzothiazol-2 (3H)-one,
4-Hydroxy-7-[2-[6-(2-phenylethylsulphonyl)hexyl]laminoethyl]-1,3-benzothiazol-2
(3H)-one,

rig fe U a roniacement sheet
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in which Ar, X, Y, Rerr] and R2 are as defined in Claim1l, or for

t he production of conpounds of formula | in which Rerr] and R err]
represent hydrogen, sel ective reduction of a conpound of formula Va, 15
20 [err] Va in
which Ar, X and Y are as defined in Caim1l, d) renoval of a protecting
group froma correspondi ng protected conpound of fornula I I n which one
or nore of the functional groups is=pfbtected, and where desired or
necessary converting a conpound of forrmula | to a 25 pharnaceutically
accept abl e derivative thereof or vice versa. 9. Compounds of formula
Va, 30 [err] Va

in which Ar, X and Y are as defined in daiml.
N-[6-[2-(4-Hydroxy-2-ox0-3H-1,3-benzothiazol-7-yl)ethylaminothexyl]-N’-
phenylurea,
4-Hydroxy-7-[2-[6-[2-(4-nitrophenyl)ethoxy]hexyl]aminoethyl]-1,3-benzothiazol-2
s  (3H)-one,
4-Hydroxy-7-[2- [6—[2—(4—hydroxyphenyl)ethoxy]-Z,Z-dimethylhexyl]aminoethyl]- 1,3-
benzothiazol-2 (3H)-one,
7-Hydroxy-4-[2-[6-[2-(1-naphthyl)ethoxy]hexyl]Jaminoethyl]-1,3-benzothiazol-2 (3H)-
one,
10 7-[2-[6-(2-Cyclohexylethoxy)hexylJaminoethyl]-4-hydroxy-1,3-benzothiazol-2 (3H)-
. one, '
7-[2-[6-[2-(4-Bromophenylethoxylhexyl]laminoethyl]}-4-hydroxy-1,3-benzothiazol-2
(3H)-one,
4-Hydroxy-7-[2-[6-[2-(2-thienyl)ethoxy]hexyl]aminoethyl]-1,3-benzothiazol-2 (3H)-
15 one,
(R,S)-4-Hydroxy-7-[2-[2-methyl-6-(2-phenylethoxy)hexyllaminoethyl]-1,3-
benzothiazol-2 (3H)-one,
1-3-Dihydro-4-hydroxy-7-[2-[6-(2-phenylethoxy)hexyl]aminoethyl]-2H-benzimidazol-
2-one,
20 4-Hydroxy-7-[2-[6-[2~(4-hydroxyphenyl)ethoxylhexylJaminoethyl] -1,3-benzothiazol-
2 (3H)-one, .
2,3-Dihydro-7-hydroxy-4-[2-[6-(phenylethoxy)hexylJaminoethyl]-indol-2-one,
4-Hydroxy-7-[2-[3-[2-(2-phenylethyl)aminoethyl]sulphonylpropyjaminoethyl]-1,3-
benzothiazol-2 (3H)-one,
25 (R,S)-4-Hydroxy-7-[2-[7-(2-phenylethoxy)-hept-2-yl]Jaminoethyl]-1,3-benzothiazol-2
(3H)-one,
6-[2-[(4-Hydroxy-2-oxo-3H-1,3-benzothiazol-7-yl)ethyl]Jamino]-N-(2-phenylethyl)
hexanamide,

4-Hydroxy-7-[2-[6-(2-phenylethyithio)hexyl]aminoethyl]-1,3-benzothiazol-2 (3H)-

3% one, This is the replacement sheast
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N-[2-Hydroxy-5-[2-N’-[6-(2-phenylethoxy)hexyl]laminoethy!]phenyl]formamide,

7-[2-[6-[2-(4-Aminophenyl)ethoxy]hexyl]aminoethyl]-4-hydroxy-1,3-benzothiazol-2
(3H)-one,

4-Hydroxy-7-[2-[6-[2-(2-pyridyl)ethoxy]hexyl]aminoethyl]-1,3-benzothiazol-2 (3H)-
one,

7,7’-(1,6-Hexanediylbis(imino-2,1-ethanediyl)bis{4-hydroxy-1,3-benzothiazol-2 (3H)-
one],

7-[2-[1,1-Dimethyl-6-(2-phenylethoxy)hexyljaminoethyl}-4-hydroxy-1,3-

benzothiazol-2 (3H)-one,

or a pharmaceutically acceptable derivative of any one thereof.
7. A pharmaceutical composition comprising a compound of formula I, as defined in any
one of the preceding claims, or a pharmaceutically acceptable derivative thereof, in
association with a pharmaceutically acceptable carrier, diluent or adjuvant.
8. A method for the preparation of a compound of formula I, as defined in any one of the
preceding claims, or a pharmaceutically acceptable derivative thereof, which comprises

a) alkylation of a compound of formula II, or a derivative thereof,

Ar-CH;CH>-NH;
I
in which Ar is as defined in Claim 1,
with an alkylating agent of formula III,
L-CR'R%:-X-Y
I

in which R!, R%, X and Y are as defined in Claim 1, and L represents a leaving group,
b) alkylation of a compound of formula II, as defined hereinabove, with a compound of

formula IV,

2 8 AUG 1998
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0O=CR!-X-Y
v

in which R', X and Y are as defined in Claim 1, in the presence of a reducing agent,

c) selective reduction of a compound of formula V,

0
it
Ar-CH,-C-NH-CR!R%-X-Y
v

in which Ar, X, Y, R! and R?are as defined in Claim 1, or

for the production of compounds of formula I in which R! and R? represent hydrogen,

selective reduction of a compound of formula Va,

0]
il
Ar-CH;,- CH;-NH-C-X-Y
Va

in which Ar, X and Y are as defined in Claim 1,

d) removal of a protecting group from a corresponding protected compound of formula I

in which one or more of the functional groups is protected,
and where desired or necessary converting a compound of formulaI to a
pharmaceutically acceptable derivative thereof or vice versa.

9. Compounds of formula Va,
O
]
Ar-CH,- CH,-NH-C-X-Y
Va

in which Ar, X and Y are as defined in Claim 1.

Ne
1

R o o ‘o
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ABSTRACT
Biclogically Active Amines

There are disclosed compounds of formula I,
Ar-CH,CH,-NH-CRIR?-X~Y , I

in which
Ar represents a group,

R&4
O
/ hlj'C\R3

HO &5

X represents a C;_;, alkylene chain optionally
interrupted or terminated by one or more groups selected
from -S-, -SO-, ~5045-, =0-, CR6R7, phenylmethyne,
~NH-, ~CONH-, -NHCO~ and ~NHCONH-,

Y represents an optionally substituted aryl or
cycloalkyl group,

R, R2, R5, R®, R7 and R® each
independently represent hydrogen or alkyl Cy-gs and

R3 and R* represent hydrogen, or R3 and R*
together form a group -S-, -NR®- or =CHy-,

and pharmaceutically acceptable derivatives thereof.

Processes for their production and pharmaceutical
compositions and methods of treatment involving their use
are also described. .
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ABSTRACT
Biologjcally Active Amines
There are disclosed compounds of formula I,

5 Ar-CH,CH,~NH-CRIR?-X-¥ T

in which

Ar represents a group,

10 ll-
R
0
]
/ Nl‘C\RB
o s

15

X represents a C;_,, alkylene chain optionally
™~ interrupted or terminated by one or more groups selected
from -§-, -S80-, -850,-, -O-, CR6R7, phenylmethyne,
~NH~, -CONH-, -NHCO- and -NHCONH-,
20 Y represents an optionally substituted aryl or
cycloalkyl group,
r1, r?, R3, R®, R7 and R® each
independently represent hydrogen or alkyl C,_., and
R3 and RrR? represent hydrogen, or R3 ana R4
5 together form a group -S-, -NR8- or =CH,-
and pharmaceutically acceptable derivatives thereof.
Processes for their production and pharmaceutical
compositions and methods of treatment involving their use
are also described. ~
30
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