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The compounds according te the invention may be used in the

treatment of diseases sssociated with reversible airways obstruetion

such as asthma end chronic bronchitis.

The compounds according te the invention may also be

used for the treatment of premature labour, depression and congestive

heart failure, and are also indicated as useful for the treatment of

inflammatory and allergic skin diseases, glaucoma, and in the treatment

of conditions in which there is an advantage in lowering gastric

acidity, particularly in gastric end peptic ulceration.
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and physiologically acceptable salts and solvates thereof,
wherein

Z represents the group
(a) HO ——

where A represents a group selected from HOR3~, RONH(CHy)p-,
R1O0R11N-, R120CH,-, CH350,CHp- or NCCHa-;

where R3 is a Cj-jalkylene group,

R6 is a group selected from R7co-, R/NHCO=, R7R8NSOZ- or
R%S05-, and p is zero or 1,

R’ and R® each represent a hydrogen atom or a Cj-zalkyl
group,

RY is a Cj.jalkyl group,

R0 and Rl each represent a hydrogen atom or a Cj-galkyl
group or, when R0 js a hydrogen atom, Rl may also be a
€j-4alkoxycarbonyl group, and

R32 is a Ccj-jalkyl group;

{b) (\?§iji;>

where one of R* and R® is a hydroxy group and the other is a

hydrogen or halogen atom or a hydroxy group;
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(c)

HOCH,

(d)

X represents a bond or a Cj.jalkylene, Cp-jalkenylene or

Cy-7alkynylene chain, and

Y represents a bond, or a Cj.galkylene, Cp.galkenylene or
Cp-galkynylene chain, with the proviso that the sum total of

carbon atoms in X and ¥ is 2 to 10;

P

R represents a hydrogen atom or a Cj.jalkyl group:

R} and R? each represents a hydrogen atom or a C1-3alkyl i

group; with the proviso that the sum total of carbon atoms in B
: '8

R! and R? is not more than 4; %
Q represents a pyridyl group optionally substituted by one or ﬁ%‘
oy
two substituents selected from halogen atoms or hydroxy, %
3

C;-3zalkyl or Cj-zalkoxy groups, or Q represents a phenyl
group optionally substituted by one or more substituents

selected from halogen atoms or the groups Cj-galkyl, nitro,

3
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-(CHz)gqRY3 or -o(cH;)yR'®, or Q represents a phenyl group
substituted by an alkylenedioxy group of formula -O0(CHp)¢O-;
where

R13 represents hydroxy, Cj-galkoxy, cyano, -NRI9RLS,
-NR17coRr18, -NR1750,R19, -cOR20, -sR2l, -50R22 or -S0,R22;
r14 represents hydroxy or Cj-galkoxy;

RS and R1® each represent a hydrogen atom or a Cjy.galkyl
group or -NR15R16 forms a saturated heterocyclic amino group
which has 5-7 ring members and optionally contains in the
ring one or more atoms selected from -O~ or -S- or a group
-NH- or =-N(CH3)-:

R17 represents a hydrogen atom or a Cj.galkyl group:

R18 represents a hydrogen atom or a Cj-galkyl, Cj-galkoxy,
phenyl or =NR5R16 group:

R1? represents Cj_salkyl, phenyl or -NRL15R16;

R20 represents hydroxy, Cj;.jalkoxy or -NR15R16;

R4l represents a hydrogen atom or a Ci1-4alkyl or phenyl
group; ?
R22 represents a Cj-salkyl or phenyl group;: {
g represents an integer from 0 to 3;
r represents 2 or 3; and

t represents 1 or 2.
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This invention relates to novel ethanolamine derivatives having a
stimulant action at B,-adrenoreceptors, to processes for their
preparstion, to pharmaceutical compositions conteining them and to
their use in medicine.

5 fthenclamine derivatives have previously been described as
bronchodiletors having stimulant activity at g-asdrenoreceptors.

Thusy for example, UK Pstent Specification No. 214G833A describes
phenethenolamine compounds of the general structure

10 HOCHZ\ 7
—— Rl
Hg_;/ N CHeH ML “CH )
\ A 2 2

s oo — 04 Rz
ee o'

0(CH,) Ar
m 2'

S in which R! and R2 esch represent hydrogen or C,-jelkyl; m is an

. .15
':... substituted phenyl group.

RN

integer 2 to 8; n is an integer 1 to 7; and Ar is an optionally

UK Patent Specificetion No. 2162842A and European Patent
Specification No. 0178919A describes aminophenol compounds of the
general structure

20
QNH
s :. Rl ]
HO— / \o—-CHCH NHlXCH OCH,_YA |
L] d il £ r t
'l‘li‘ i \\ // ' 2 ? ra 2
4t - DH R2
in which R! and R? each represented hydrogen of C,_jelkyl;
R X represents a C,_, alkylene, C2_7 elkenylene ot C,., slkynylene chainj |
Y represents a C;_ alkylene, Cz-étalkenylene or C,.g elkynylene chainj ‘;
Ar represents a phenyl group optionelly substituted by one or more of a 1
variety of specific substituents; and Q represents e group R30-,
3¢ R3NHCO-, R3R“NSO,-, RS0, where R and R“ each represent a hydrogen
atom or 8 cl_aalkyk group, and k% represents e C,-,8lkyl group.

UK Pstent Specification 2165542A describes dichloroeniline

derivatives of the general structure
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HoN—e HCH NHCXCH ,OCH ., YAr

Ny //‘—"}OHzizz 2
®.

/
Cl

in which R! and R? esch represent hydrogen or C,-salkyl, X represents e
€, _szalkylene, Co_ alkenylene or C, g alkynylene chainy Y represents a
€,-,alkylene, €. alkenylene or C,_ alkynylere cheinj and Ar repiesent
a phenyl group substituted by one or more of a vasriety of specific
substituents.

We have now found & novel group of compounds whilh differ
structurally from those of UK Patent Specificetion Nos. 214080DA,
21628427 and 2185542A, and Curopean Patent Specification No. 01785194,
and which have a dss.rable and useful profile of activity.

Thus the present invention prov.des compounds of the gereral

formula {I):

Lo
Z.—SHCHM?XCHZSCHZY—Q (1)
OH R2

and physiclogically scceptable salts and solvates (e.g. hydrstes)
thereof, wherein

Z represents the group i

where A represents a group selectécd from HOR3-, RENH(CH,)p-, RIOBRIIN-,
12 - ] CH_ -~ -

R OCH2 s CH3502CH2 - or N'ZCH,2 H

where R? is a CI_3elkylene groeup,

Ré is & group selected from R7C0O-, R7NHCO-, R7R3N502— or R9$02-,'and p

is zero or 1},
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R? and R® each represent a hydrogen atom or e C;-38lkyl group,

R? is a C;_3elkyl group,

R10 and R!! each represent & hydrogen atom or & C,.,alkyl group or,
when R1? is a hydrogen atom, R!! may also be a C,.,elkoxycarbonyl
group, &nd

R12 is a C)_jalkyl group;

where one of RY and R> is & hydroxy group and the other is e hydrogen

or halogen atom or a hydroxy group;

Al

*—

\ \
() N—e *-——
(¢) HoN=ey /

J —

/
Cl

where Al is either & chlorine atom or a -CF, group;

HDCHZ\’
SN
O—o — 3
(d) H N / or
Lo o
.#"\./ \; ;# \./ \.
(e) l ! | or l u l
\T/ \?/ \b \;/ \T/ \b
OH H LIIH H

X represents a bond or a C;., slkylene, C,., alkenylene or C,_,
alkynylene chein, and
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Y represents a bond, or @ C;_¢ alkylene, C,. slkenylene or C,.¢
alkynylene chain, with the proviso that the sum totsl of cerbon atoms
in X and Y is 2 to 10j
R represents a hydrogen atom or a C,.; alkyl group;
R! and R? each represents a hydrogen atom or s C;.3 alkyl group with
the proviso that the sum total of carbon stoms in P! and R? is not more
than 4;
Q represents a pyridyl group optionally substituted by one or two
substituents selected from halogen stoms or hydroxy, C1_3 alkyl or C1-3
alkexy groups, or Q represents a phenyl group opticnelly substituted by
one or more substituents selected fro~ hel-jen etoms or the groups C-‘é
alkyl, nitro, —(CHZ)QR13 or‘—O(CHz)rRi“, or Q represents a phenyl
group sutstituted by am alkylenedioxy group of formula —O(CHZFtO-;
where
R13 represents hydroxy, C,-, elkoxy, cyano, ANRISRi6, _ NR17CORIS,
-NR17S0_RY9, -COR2?, -SR2!, -50R22 or -SO,R2%;
Rit represents hydroxy or Cl-u
Ri5 and RL6 each represent a hydrogen atom or a Ci*q alkyl group or

2lkoxy;

-NR15R1® forms a saturated heterccyclic amino group which has 5-7 ring
members and optionally conteins in the ring one or more stoms selected
from -0- or -5- or a group -NH- or -N(CH;)-;
R17 represents a hydrogen atom or a C,-, alkyl group;
R18 represents & hydrogen atom or a Ci-y alkyl, €,-, elkoxy, phenyl or
-NR1I5R16 group; l
R1? represents C,., alkyl, phenyl or -NRIR16;
R20 represents hydroxy, C,., alkoxy or -NRISR16;
R2! represents a hydrogen afom or a C;., alkyl or phenyl group;
R22 represents a C,_, alkyl or phenyl group;
q represents an infeger from 0 to 33
r represents 2 or 3; and
t represents 1 or 2.

It will be appreciated that the compounds of general formula (I)
possess one of more asymmetric carbon atoms. The compounds according
to the invention thus include all enantiomers, diastereoisomers and

mixtures thereof, including racemates. Compounds in which the carbon

0 e i e
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atom in the -?H- group is in the R configuration are preferred.

OH
In the definition of general formuls (1), the term alkenylene

includes both cis and trans structures.

In the general formule (I), the chain X may be for example & bond,
~CH,=, =(CH,) =, =(CHy)3-, =(CH,) =, -(CH,)g~, ~CH,CzC-, =(CH,) CH=CH-,
-(CH,),C=C~, -CH=CHCH,-, -CH=CH(CH,),~ or -CH,C=CCH,-. The chain Y may
be for exsmple a bond, —CH,-, —(CH2)2-, -(CH2)3-, '(CHz)u" -(CHZ)S-,
-(CHy )=, =CH=CH-, -C=C-, -CH,CH=CH- or CH,C=C-.

The total number of carbon atoms in the chains X end Y is
preferably 4 to 10 inclusive and may be for example, 5, 6, 7 or 8.
Compounds wherein the sum total of carbon etoms in the chains X and Y
is 5, 6 or 7 are particulerly preferred.

One preferred group of compounds of formule (I} is that in which X
represents & Cy_ alkylene chain and Y represents & C,_jalkylene chain.
Particular compounds of this type are those wherein X represents
-(CH,),~ and Y represents —LH,- or -{CH,),-.

In the compounds of formula {I) R, R! and R2 may each be for
example methyl, ethyl; propyl or isopropyl groups. If one of R! gnd R2
is a propyl or isopropyl group, the other is & hydrogen atom or a
methyl group. R, R! and R? are each preferably a hydrogen atom or a
methyl group.

A preferred group of compounds is that wherein R represents a i
hydrogen atom.

Another preferred group of compounds is that wherein R! and R2 are
both hydrogen atoms, or R! is & hydrogen atom end R? is a C1_3 alkyl
group, particulerly a methyl group, or R! is a methyl group and R? is a
methyl group.

In the definition of Z in compounds of formula (I), R3 may be, for
example, —CH,-, -?H~, =(CH,) ;= or =(CH,)4-.

CHy
"Helogen" in the definition of R* or RS may be for example chlorine or
fluorine. R7, R8, R10 and R!! may esch be, for example, a hydrogen
etom or 8 methyl, ethyl, propyl or isopropyl group. R? may be for
example a methyl, ethyl, propyl or isopropyl group. R12 may be for
example a methyl, ethyl or propyl group.

%
i
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2 in compounds of formula (1) may be for example
HOQHz Ho(Qﬂz)z HO\ HQ
VA Y2\ 7N 7N\
HImey pom HOme( pomy HOoey em e
a__e o= ® [ Jueweey’ }
‘ Hb
REN
N HO \ .
2N TN 7N VY
HU-.\._./'-’ HO_.\.___./.-' F-.\Co/.~’ HO-.\.::./.-

(where RS is is HCO-, CH,CO-, NH,CO-, (CH;).NSO.- or
3, 2 372 2

RONHCH,
——e
, V4 N\ , ,
CH;50,-), HD——-\ o- {where R® is as just defined),
; _——
RIORILN
N AN .
HB--\ /o- (where R10 is hydrogen and R1! is methyl),
—
CH40CHy, N
P @ [ S
/ A\ V4 \ _ ,
HU—~'\ /0—- ’ -\ /o—— or a group of type (a) (where A is
— —s

CH350,CH,- or NCCH,~) or of type (¢), (d) or (e).

The group Z prefersbly represents

P e
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OCH Cl MeSO NH
HOLRR \ RN
/N VR V2
[ -, H.N—e - __ HO—e —
H— Ny or N/
[ ) ® [ Y ) O
5 Cl

When -NRISRI® in compounds of formula {1) represents & saturated
heterocyclic group, this mey be for example a nyrrolidino, piperidino,
hexamzthylenimine, piperazino, N-methylpiperazing, morpholino,
howmomarphclino or thiaemorpholine group.
In the compounds of fermula (I) Q may be for exa-ple an
unsubstituted pyr.dyl or phenyl group.
when  represents an optionally substituted pyridyl group, this
may be attached to the rest of the molecule at either the 2-, 3- or
.15 4-position. When the pyridyl group is substituted, the substituent(s)
may be at the 2~, 3-, 4-, 5- or 4-position’s) in the ring.
When § represents a substituted phenyl group, this mey contain
one, two or three substituents, which may be present at the 2-, 3-, 4-,
o 5- or é-positions on the phenyl ring.
.: . 20 Examples of the optional sibstituents which may be present on the
phenyl group represented by § include chlorine, brormine, iodine,
fluorine, methyl, ethyl, eéhQXy, —(CHQ)QRla Twhere R13 is hydroxy,
methoxy, amino, methylamino, ethylamino, dimethylaminoe, diethylamino,
morpholino, pyrrolidino, piperidino, piperazino, N-methylpiperazino, i
25 -NHCOR!8 (where R!® is hydrogen or C,-, 8lkyl {(e.g. methyl, ethyl,
e isopropyl or n-butyl), C,-, 8lkoxy (e.g. methoxy, ethoxy, isopropoxy or
n-butoxy), phenyl, amino or N,N-dimethylamino), -N(CH,)COCH ,
—NR17SDZR19, (where R17 represents a hydrogen atom or a methyl group
and R1? represents methyl, butyl, phenyl, amino or dimethylamino), !
30 ~CO0H, -COOCH,, -COOCH,CH,CH,, -CONH ,, —CON(CH3)2, -CUN(CHZCH3)2,
-CON(CH,CH,CH;) ,, —CDNQ , =SR21 (where R2! is methyl, ethyl or
phenyl) -SOCH,, -S0,CH;; or CN; and q is zero, 1, 2 or 3], N0 ,,
-0(CH2)20H, bD(CHz)aoH, —OCCHZ)QOCHB;,Or -O(CHZ)ZDCHZCH3.

35
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A particularly preferred group of compounds of formula (I) is that
in which Q represents e pyridyl group, or Q represents a phenyl group
optionally substituted by the group -CON(CH,CH3),.

Preferred compounds according to the invention are
4-hydroxy-al-[[[6-[ (2-phenylethyl)thiolhexyllamino]
methyl]-1,3-benzenedimethanol;
4-amino-3,5-dichloro-a-[[[6-[[2-(2-pyridinyl)ethyl]thio]
hexyllaminolmethyl]lbenzenemethanol;
N,N-diethyl-4-[4-[[6-[[2-hydroxy-2-[4-hydroxy-3~[ (methanesulphonyl)
aminoJphenylJlethyl]aminc]hexyl]thioJbutyl]benzamide;
and their physiologically acceptable salts and solvates.

Suitable physiclogically ascceptable salts of the compounds of
general formula (I) include acid addition salts derived from inorganic
and organic acids, such as hydrochlorides, hydrobromides, sulphates,
phasphates, maleates, tartrates, citrates, benzoates, 4-methoxy-
benzoates, 2- or 4-hydroxybenzoates, 4-chlorobenzoates,
p-toluenesulphonates, naphthalenesulphonates, methanesulphonates,
sulphamates, ascorbates; salicylates, acetates, diphenylacetates,
triphenylacetates, adipates, fumarates,; succinates;, lactates,
glutarates, gluconates, tricarballylates,
hydroxynaphthalenecarboxylates e.g. l-hydroxy- or
3-hydroxy-2-naphthalenecarboxylates, or oleates. The compounds may
also form salts with suitable bases. Examples of such salts are alkali
metal (e.g. sodium and potassium) and alkaline earth metal (e.g.
calcium or magnesium) salts, and salts with organic bases (e.g.
triethylamine).

The compounds according to the invention have a selective
stimulant action at B,-adrenoreceptors, which furthermore is of a
particularly advantageous profile. The stimulant action was
demonstrated in the isofated trachea of the guinea-pig, where compounds
were shown to cause relaxation of contractions induced by PGF,, or
electrical stimulation. Compounds according to the invention have
shown a particularly long duration of action in these tests.

The compounds according to the invention may be used in the
treatment of diseases associated with reversible airways obstruction
such as asthma and chronic bronchitis.

i CUNE N S VIS % S N oima it LTl [ £ -

B 2 s T id



10

o4 » 15

20

* 3@

2 we

.« a3

s 2

s

25

3w -

v

ot
w -

30

35

- 9 -

The compounds according to the invention may also be
used for the treatment of premature labour, depression and congestive
heart failure, and are also indicated as useful for the treatment of
inflammatory and allergic skin diseases, glaucoma, and in the treatment
of conditions in which there is an edvantage in lowering gastric
acidity, particularly in gastric and peptic ulceration.

The invention accordingly further provides compounds of formula
(I) and their physiologically acceptable salts and solvates for use in
the therapy or prophylaxis of diseases associated with reversible
airways obstruction in human or aenimal subjects.

The compounds according to the invention may be formulated for
administration in any convenient way. The invention therefore includes
within its scope pharmaceuticel compositions comprising at least one
compound of formula (I) or a physiologicelly acceptable salt or solvate
thereof formulated for use in human or veterinary medicine. Such
compositions may be presented for use with physiologically acceptable
carriers or excipients, optionally with supplementary medicinal
agents.

The compounds may be formuleted in a form suitable fur
administration by inhalation or insufflation, eor for oral, buccal,
parenteral, topical (including nasal) or rectal administration.
Administration by inhalation or insufflation is preferred.

For administration by inhalétion the compounds accarding to the
invention are conveniently delivered in the form of an aerosol spray
presentation from pressurised packs, with the use of e suitable
propellant, such as dichlorodifluoromethane, trichlorofluoromethang;
dichlorotetrafluoroethane, carbon dioxide or other suitable gas, or
from a nebuliser. In the case of & pressurised eerosol the dosagé unit
may be determined by providing a valve to deliver a metered amount.

Alternatively, for administration by inhalation or
insufflation, the compounds according to the invention may take the
form of a dry powder compositien, for exemple & powder mix of the
compound and a suitable powder base such as lactose or starch. The
powder composition may be presented in unit dosage form in for example
capsules or cartridges of e.g. gelatin, or blister packs from which the

powder may be administered with the aid of an inhaler or insufflator.
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For oral aaministration, the pharmaceuticel composition masy take
the form of, for exemple, tablets, cepsules, powders, solutions, syrups
or suspensions prepared by conventional means with acceptable
excipients.

For buccal asdministretion the composi_.ion may teke the form of
tablets, drops or lozenges formulated in conventional manner.

The compounds of the invention may be formuleted for parenteral
administration by bolus injection or continuous infusion. Formulstions
for injection may be presented in unit dosage form in ampoules, or in
multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions or emulsions in oily or
aqueous vehicles, and may contasin fo-mulatory agents such es
suspending, stabilising and/or dispersin, esgents. Alternetively, the
active ingredient may be in powder form for roconstitution with a
suitable wvehicle, e.qg. sterile pyrogen-free water, before use.

For topicel edrinistration the pharmaceuticel composition mev take
the form o ointments, lotions or creems formulated in a conventional
manher, with for example an sgueous or oily base, generally with the
addition of suitable thickening agents and/or solvents. For nasal
spplication, the composition may take the form of & spray, formulated
for example as an squeous soluti6n or suspension or as an aserosol with
the use of a suitable propellant. ;

The compounds of the invention may also be formulated in rectal
compositions such as suppositories or retention enemas, e.g. containing
conventional suppository bases such as cocos butter or other
glyceride.

wWhere pharmaceutical ccmpositions are described esbove for oral, i
buccel, rectal or topical administration, these may be presented in a
conventional menner associated with controlled release forms.

A proposed daily dosage of active compsind for the treatment of
man is 0.005mg to 100mg, which may be conveniently administered in one
or two doses. The precise dose employed will ef course depend on the §
age and condition of the patient and on the route of administration.
Thus @ suiteble dose for edministration by inhelation is 0.005mg to
20mg, for orsl administretion is 0.02mg te 100mg, and for parenteral
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adninistration is 0.0lmg to 2mg for administrstion by bolus injection
and 0.0lmg to 25mg for administration by infusion.

In the following description relating to the preparstion of
compounds of formula (I) and intermediates used in the preparation
thereof, Z, R, R, R?, X, Y and Q ere as defined for general formuls
(1) unless otherwise specified. Any hydroxy and/or smino groups
present in the starting meterials may need to be in a protected form
and the final step may be the removel of a protecting group. Suitable
protecting groups and methods for their removal are for example those
described in "Protective Groups in COrgenic Chemistry", £d. J.F.W.
McOmie {(Plenum Press, 1973). Thus hydroxyl groups may for example be
protected by acyl groups such as acetyl, or as tetrehyropyranyl
derivatives. Suitable amino protecting groups include acyl groups such
as acetvl, trichloroecetyl or trifluorocacetyl. Conventional methods
of deprotection may be used. Thus for example tetrahydropyranyl groups
may be cleaved by hydrolysis under acidic conditions. Acyl groups may
be removed by hydrolysis with e base such as sodium hydroxide or
potassium cerbonate, or a group such as trichloroacetyl mey be removed
by reduction with, for example, zinc and acetic acid.

In one general process (1), a compound of general formula (I} may
be prepasred by alkylation, using conventionel alkylation procedures.

Thus, for example, in one process {a), a compound of general

formula (I) in which R! is. & hydrogen stom may be prepared by

PURIPUTEPMI

alkylation of an amine of generel formuls (II)
5

Z—CHCHNH, (11)
OH

followed where necessary by reémoval of any protecting groups.
The alkylation (a) may be effected using an alkylating agent of
general formula (1I1):

e

LGHXCH,SCH, Y- (111)
R2
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(wherein L represents a leaving group, for example e halogen

- -

stom such
as chlorine, bromine or iodine, or e hydrocerbylsulphonyloxy group such
as methanesulphonyloxy or p-toluenesulphonyloxy).

The elkylation is preferably effected im the presence of a
suitable scid s¢avenger, for example, inorgsnic beses such ss sodium or
potassium carbonate, organic bases such as triethylamine,
diisopropylethylamine or pyridine, or alkylene oxides such es ethylene
oxide or propylene oxide. The reaction is conveniently effected in a
solvent such ss acetonitrile or an ¢ther e.q. tetrahydrofuran or
dioxan, a ketone e.g. butanone or methyl isobutyl ketone, 8 substituted
amide e.g. dimethylformamide or & chlorinated hydrocarbon e.g.
chloroform at & temperature between ambient and the reflux temperature
of the solvent.

According tc another example (b) of an alkyletion process, a
compound of general formula (I) in which Rl represents a hydrogen stom
may be prepared by alkylastion of an amine of general formula (II) with
a compound of general formula (IV):

R2C0XCH2$CH2Y—Q (1v)
in the presence of 8 reducing sagent, followed where necessary by
removal of any protecting groups.

Suitable reducing agents include a hydride such as diborane. or a
metel hydride such as sodium borohydride, sodium cysnoborohydride or
lithium eluminium hydride. Suitable solvents for the reaction with
these reducing agents will depend on the particular hydride used; but
will include elcohols such gs methanol or ethanol, or ethers such as
diethyl ether or tert-butyl methyl ethér, or tetrshydrofuran.

Alkylation of an amine (I1) with a compound of formula (IV) may
result in formastion of the intermediate imine of formule (V)

(v)

g

ixcazscuzv-q
H

Y

Reduction of the imine using the conditions described
ebove, gives a compound of general formula ({I).

PR p—_——.
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In another general process (2), a compound of
general formula (1) may be prepared by reduction. Thus,
for example, a compound of general formula (I) may be
prepared by reducing an intermediate of general formula
(VI1):

R Rl
Zaxl_éHNH#XCHZSCHZY-Q (vl)
R2

(wherein x1 represents a reducible group and/or X, Y, 2
and/or Q contains a reducible group and the other(s) take
the appropriate meaning as follows, which is x1l is
~CH(OH)- and X, Y, Z and Q are as defined in formula
(1)), followed where necessary by removal of any
protecting groups.

Suitable reducible groups include those wherein x1
is a group >C=0, X and/or Y are the groups alkenylene or
alkynylene and Z and/or Q contains a substituent -CHO
or —COZR23 (wherein R23 represents a hydrogen atom or an
alkyl (e.g. Cj.3alkyl) group).

The reduction may be effected using reducing agents
conveniently employed for the reduction of carboxylic
acids, aldehydes, esters and ketones.

Thus for example when x1 in general formula (VI)
represents a >C=0 group and/or Z and/or Q contains a
substituent -CHO or -C02R23 this may be reduced to a
-CH(OH)- or -CH20OH group respectively using for example,
a complex metal hydride such as lithium aluminium
hydride. The reaction may be effected in a solvent such
as an ether e.g. diethyl ether or tetrahydrofuran, or a
halogenated hydrocarbon e.g. dichloromethane, at a
temperature of 0°C to the reflux temperature of the
solvent.

In the general processes described above, the
compound of formula (I) obtained may be in the form of a
salt, conveniently ia the form of a physiologically

R s
P e

901019,dblet.038,db1250738.res,13
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acceptable salt. Where desired, such salts may be
converted to the corresponding free acids using

5 conventional methods.

Physiologically acceptable salts of the compounds of

general formula (I) may be prepared by reacting a
compound of general formula (I) with an appropriate acid
or base in the presence of a suitable solvent such as

10 acetonitrile, acetone, chloroform, ethyl acetate or an
alcohol, e.g. methanol, ethanol or isopropanol.

901019,dblet.038,db1250738.res, 14
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Physiologically acceptable salts may also be prepared from other
salts, including other physiologicslly scceptable sslts, of the
compounds eof general formula (I}, using conventional methods.

When a specific enantiomer of & compound of general formula (I) is
required, this may be obtained by resolution of a corresponding
racemate of & compound of general formula (1) using conventiona!l
methods.

Thus, in one example an appropriste optically sctive
acid may be used to form sslts with the racemate of a compound of

ensral fcrmule (1). The resulting rmixture of isomeric selts may be
g b

separated for example by fractional crystall.saticn, into the
diastereoiso~eric salts from which the reguired enantiomer of a
compound of general formula (I) may be isolated by conversion into the
required free bsase.

Alternatively, eiantiomers of a compound of general formula (1)
may be synthesised {rom the appropriate optically active intermediates
usinmg any of the general processes described herein.

Specific diastereoisomers of & compound of formula (1) may be
obtained by conventionel methods for example, by synthesis from an
appropriate asymmetric starting material using any of the processes
described herein, or by conversion of a mixture of isomers of a
compound of general formula (I) into sppropriate diastereoisomeric
derivatives e.g. salts which then can be separated by convent.onal
means e.g. by fractional ctystallisation. |

The intermediate compounds of general formula (VI) in which X!
represents a group >C=0 may be prepared from s haloketone of formuls
(VID):

R
l «
1-COCHHal (VIT)

{where Hal represents & halogen atom, and any hydroxyl
and/or aminmo greup{s) in the group Z may optionally be protected) by

reaction with an amine of general formula (VIII)

W o PR
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The reaction may be effected in 8 cold or hot solvent, for example
dimethylformamide or an ester such as ethyl acetate, in the presence of
a base such as diisopropylethylamine.

Intermediates of formula (II1) may be prepared by methods
anelogous to these used for the preparation of known compounds such as
are described in UK Patent Specification No. 2140800A.

Alternatively, intermediates for formule (Il1l) may be prepared by

hydrolysis of a thiol ester of formuls (IX)

0

|
RZ“-C-SCHzY—Q {IX)

(wherein R2% is an alkyl group end 7 and Q are as previously defined),
using & suitable base such as potassium carbonate or sodium hydroxide,
in & solvent such as an alcohol, for example, methanol at normal or
elevated tempersture.

The compounds of formule (IX) may be prepared from the reaction

of & compound of formula (X)
LCH,Y-Q (x)

(wherein Y and Q sre as previously defined, and L is a leaving group

such as a hydrocarbylsulphonyloxy group, for example,
methanesulphonyloxy or p-toluenesulphonyloxy} with s thiol acid of
formula (XI)

R24-C-SH 1

6 (x1)

(wherein R2% is as defined above). Such a resction is preferably
carried out in the presence of a weak base such as potassium carbonate
and in a suitable solvent such as dimethyl sulphoxide. The reaction is
conveniently effected at a temperature in the range of 0 to 1009C,
preferably between 20 and 50°C. [
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The compounds of formula (X) cen be prepared from their
corresponding elcohals, of formule (XII)

HOCH, Y-Q (XIT)

(wherein Y and Q are as previously defined) by any standard conversion

of a hydroxyl group te the group L, which are well known in the art.

The amines of formula (II) and haloketones of formule (VII) and
thiol acids of formula (XI} are either known compourds or may be

prepared by methods anelogous to those used for the preperation of the

Intermedietes of formulae (IV) and {VIII) msy be prepared by
methods analdgous to those used for the preparation of known compounds.
Suitable methods$ include those described in UK Patent Specificstions
Nos. 2140800A and 2159151A and in the exemplification included

The following examples illustrate the inventien. Temperatures are
in 9C. 'Dried' refers to drying using magnesium sulphate or sodium
sulphate. Thin layer chromatography (t.l.c.) was carried out over
silica. Flash column chromatography (FCC) was carried out on silica
{Merck 9385) unless otherwise stated. The fcllowing abbreviations are
used: DEA- N,N-diisopropylethylamine; DMF-dimethylformemide; DMSC
~-dimethylsulphoxide; TAB ~ tetra~n-butylemmonium hydrogen sulphate;
BTPC- bis{triphenylphosphine)palledium (11) chloride; System A -

A mixture of 1,6-dibromohexane (20g), 2-phenylethanethiol (4g),
50% sodium hydroxide (25m1) and TAB (lg) was vigorously stirred at 239
for 18h. The mixture was diluted with water (150ml), extracted with
ether (2x100ml) and the extract was washed with water {2x100ml), brine
(50ml), dried and evaporated in vacuo to give a colourless oil (24g).

{
5
10
known compounds.
JRE
""' hereinafter.
1120
25
JCERR toluene/ethanol/0.88 ammonia.
€621¢ ¢
o Intermediate 1
[2-[ (6-Bromohexyl)thioJethyl]benzene
30
35

Purification by FCC eluting with cyclohexane followed by
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cyclohexane - ether {9:1) afforded the title compound es & colourless
oil (5.2g), t.l.c. {cyclohexene-ether 9:1) Rf 0.28.

Intermediste 2

2-[2-[ (Bromohexyl)thiolethy1lpyridine

A mixture of 2-pyridineethanethiol (500mg), 1,6-dibromohexane
(1.7m2), 50%w/v sodium hydroxide (5mi) end TAB (200mg) wes stirred
vigorously for 3h, diluted with water (50m%) and extracted with ethyl
acetate (3 x 50m2). The combined organic extrects were dried end
concentrated to give an o0il which was purified by FCC eluting with
hexane followed by hexane-ethyl scetate (4:1) to give the title

compound as & clear oil (720mg), t.l.c. {System A BC:20:1} Rf 0.75.

Intermediate 3

[3-[ (6-Bromohexyl)thiolpropyllbenzene

A mixture of 3-phenylpropylmercapten (2.0g), 1,6- dibromohexane (9.6g),
TAB (330mg), and aqueous sodium hydroxide {50% w/v, 5.1m%) wes stirred
at room temperature overnight, diluted with water (50m2) and extracted
with ether (50, 30, 20mg). The dried extracts were concentrated and

purified by FCC eluting with cyclohexane followed by cyclohexane:ether

(19:1) to give the title compound es a colourless oil (l.6g), t.l.c.
(hexane:ether 19:1) Rf 0.51. '

Intermediste 4 ?
N,N-Diethyl-4-(4-hydroxy-1-butynyl )berzamide

A mixture of N,N-diethyl-4-jodobenzamide (1.0g), 3-butyn-l-61 (0.26g),
diethylamine {Smi) and THF (S5m%, distilled from celcium hydride) were
stirred at 207 under nitrogen and BTPC (0.05g) and copper (1) iodide
(0.06g) were added. The resulting yellow solution was stirred under

nitrogen for 2.5h uriil t.l.c. showed complete consumption of the
starting iodosmide (Rf 0.4). The mixture was diluted with ether
(50me), filtered and concentrated to give & dark oil (1.11g). The
crude product was chromatographed on a column of silica (Merck 9385,
30g), eluting initially with ether (5x30m%) and then with ether/ethyl
acetate (9:1). The title compound was obtained as & colourless oil
which solidified to & white crystslline solid (0.72g), m.p. 70-730,

we
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Intermediate
N,N-Diethyl-4-f4-hydroxvbutyl }berizemide
A solution of N,N-diethyl-4-(4-hydroxy-l-butynyl )benzamide (10g),

in methanol (100mR) was hydrogenated over plstinum on charcoel (50%
aqueous
1.0g).

removed

paste, 1.0g), end palledium oxide (50% squeous psste,

The reaction mixture was filtered (hyflo) and the solvent was
by eveporation, followed by ezeotropic distillation with
{2x50n1) to leave a psle grey oil (10.60g).

toluene A portion of the

product (0.85g) wes purified by chromstogrephy on & column of silice
{Merck 7729, 45g) eluting with ether/methancl [20:1) to give the title

compound as e colourless oil (0.8g), t.l.c. {ether), Rf 0.2.

Intermediate 6

N,N-Diethyl 4-[4-[{methanesulphonylloxylbutyl]benzamide

Methanesulphonyl chloride (1.92m&) was added dropwise to & solution of

N,N-diethyl 4-{4-hydroxybutyl)benzamide (4.77g)
(4mi) in dichloromethane {40mi) at 0-50 under o
tube. After lh the solution was washed with 2M

(40mg), dried and evaporated in vacuo to sfford

and triethylamine
calcium chloride guard
sodium carbonate

the title compound as

e pale yellow oil (6.58g), t.l.c. (ethylacetate) Rf 0.39.

Intermediate 7
S-[4-[4-[(Diethylamino)cerbonylJphenyl]butylJethanethioste
N,N-Diethyl-4-[4-[ (methanesulphonyl)oxy JbutylJbenzamide (2.0g)

in DMSO (20me) was edded to & solution of thiolacetic acid (1.0mf)
and potassium carbonate (1.0g) in DMSO (20m%).

The dark solution was
stirred for 17h at 350, sllowed to cool to room temperature, poured

into phosphate buffer (pH 6.5, 200m%) and extracted with ethyl acetate
(2x100m1 ).

and evaporated in vacuo.

The organic layer was washed with brine {200mf), dried

The residual brown 0il was purified by FCC

eluting with diethyl ether to give the title compound as a brown oil

(1.6g), t.l.c. (ether) Rf 0.50. '

-
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Intermediate 8

N,N~-Diethyl-4-(4-mercaptobutyl)benzemide
S-[4-[4-[ (Diethylamino)carbonyl]phenyllbutyllethanethioate (1.6g) end
potassium cerbonate (1.4g) in methanol (20mf) were stirred under

nitrogen for 4h. Methanol wss removed in vaecuo and the brown oil
partitioned between ether (3x40mf) end water (40mf). The ether wss
removed in vecuo to give the title compound & brown oil (1.58g crude),
t.l.c. (diethyl ether:hexane; 2:1) Rf 0.38.

Intermediste 9
4-[4-[ (6-Bromohexyl)thiolbutyl]l-N,N-diethylbenzamide

A mixture of N,N-diethyl-4-{4-mercaptobutyl)benzamide (1.54g crude
product from Intermediate 8), 1,6-dibromohexane {16m1), TAB (136émg) and
50% aqueous sodium hydroxide solution (2.0m2) was stirred under
nitrogen for 48h, diluted with water {50m%) and extracted with diethyl
ether (2x50mt). The organic phase wss dried and evaporated in vacuo to
give a yellow oil. Purification by FCC eluting with hexane:diethyl
ether (19:1+2:1) gave the title compound ss & yellow o0il (0.85g),
t.l.c. (hexane:diethyl ether; 1:1) Rf 0.18.

Example 1
4—Hydroxy-a1-[£[6f[(2—phenylethyl)thio}hexyl]amino}methyl]—l,B—
benzenedimethanol "

A solution of al-{aminomethyl)-4-hydroxy-1,3-benzenedimethanol
(0.9g), [2-[(6-bromohexyl)thiolethyllbenzene (lg) and DEA (0.77g) in
DMF (10ml) was heated at 750 for 2h. The mixture was diluted with
water (100ml), acidified to pH 5 with 2M hydrochloric acid, basified to
pH 8 with sodium bicarbonate and extracted with ethyl scetate (2x50ml).
The extract was washed with water (20ml) and brine (20ml), dried and
evaporated in vacuo to give en oil which was purified by FCC on
triethylamine deactivated silica using ethyl acetate - methanol (17:3)
as the eluant to give a yellow oil. Triturstion with ether afforded
the title compound es e pale yellow solid (0.32g) m.p. 75-770.
Analysis Found: C,68.0;H,8.5;N,3.5,

C,3H43NO,;S requires C,68.4;H,8.2;N,3.5%
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Example 2
4-Amino-3,5-dichloro-a-[[[6-[[2-(2-pyridinyl)ethylJthiolhexyllamino]

methyllbenzenemethanol
A solution of 2-[2-[(é-bromohexyl)thiolethyllpyridine (2g),

4-amino-a-{eminomethyl)-3,5-dichlorobenzenemethenol (2.2g), end DEA

(1g) in DMF (15m&) was heated at 100° for 2.5h.

evaporated in vecuo and the resulting oil was purified by FCC eluting

The solvent was

with toluene-ethenol-triethylamine {99:1:1+95:5:1) to give a yellow oil
which was triturated under hexane-ether (2:1) to give the title

compound as & white solid (1.4g) m.p. 83-840,

Analysis Found: C,57.0; H,6.6; N,9.3; C1,16.3; S,7.2.
C, H,5C1,N;0S requires €,57.0; H,6.6; N,9.5; C1,16.0, 5,7.2%.
Exemple 3

N-[2-Hydroxy=5-[1-hvdroxy-2-[[6-[ (3-phenvlpropyl)thiolhexyllamino]-

ethyllphenyl]lmethanesulphonamide benzoste salt
A solution of N-[5-(2-amino-l-hydroxyethyl)-2-hycdroxyphenyllmethane~

sulphonamide (1.82g), [3-[{(6-bromohexyl)thiolpropyllbenzene (1.55g) and
DEA (D.7g) in DMF (30m%) was stirred at 809 for 2.5h.

evaporated and the residue was purified by FCC eluting with System A

The solvent was

(80:2:2) to give a white solid which was dissolved in methanol (6mf)
and partitioned between 8% sodium bicsrbonate solution (50m2) and ethyl
acetate (2x50mg).
to an orange o0il, which was dissolved in methanol (5mf&) and benzoic
scid (130mg) was added.
triturated under ether to give the title compound as & white solid
(570mg), m.p. 127-1289.
Analysis

The combined dried organic extracts were evaporated i

The solvent w3s evaporsted and the residue

Found: C,61.2;H,7.3;N,4.6;5,10.5. !
CpuH35N,0,5,-CoHsCO,H.1/, H,0 requires C,61.3;H,7.1:N,4.6;5,10.6%.

Example 4

N,N-Diethyl-4-[4~[ [6-[[2-hydroxy-2-[4-hydroxy-3-{ (methanesulphonyl)-
amino]phenyllethyl]eminoJhexyllthiolbutvl]benzamide %
A solution of 4-[4-[(6-bromohexyl)thiolbutyl]-N,N-diethylbenzamide

(863mg), N-[5-(2-amino-1-hydroxyethyl)-2-hydroxyphenylJmethane % 3
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sulphonamide (1.21g) end DEA (0.42m2) in DMF (20m2) wes stirred et
80-90°, under nitrogen, for 8h. The solution was ellowed to cool and
DMF removed in vacuo to give a brown oil. Purification by FCC eluting
with Syatem A (80:20:1) gave the title compound as a brown oil (0.62q).
A golution of the oil (404mg) and 4,4'-methylenebis(3~hydroxy-2-
naphthalene carboxylic acid) (132mg) in methanol (40ml) was refluxed
for 18h. The mixture was filtered and the filtrate evaporsted to give
a gum which, when triturated with dry ether, afforded the embonate salt
of the title compound as a brown foam. The foam was dissolved in
methanol (2 ml) and partitioned between sodium bicarbonate (20ml) and
ethyl acetete (3x20ml). The organic phase wes dried and evaporated in

vacuo to give the title compound aa a brown solid (210mg), m.p.
51-530,

Analysis Found: C,58.7;H,8,0;N,6.4;5,9.9.

C3gHy7N305S,+1.2H,0 requires C,58.5;H,8.15N,6.8;5,10.4%

The feollowing are examples of suitable formulations of compounds
of the invention. The term 'active ingredient' is used herein to

represent a compound of the invention.

Tablets (Direct Compression)

mg/tablet
Active ingredient 2.0

Microcrystalline cellulose USP 1965
Magneaium Stearate BP 1.5

Compression weight 200.0

The active ingredient is sieved through a suiteble sieve, blended
with the excipients and compressed using 7mm diameter punches.

Tablets of other atrengths may be prepared by altering the ratio
of active ingredient to microcrystalline cellulose or the compreasion
waight and using punches to suit.

The teblets may be film coated with suitable film forming
materiald, such as hydroxypropylmethylcellulose, using standard
techniques. Alternatively, the tablets may be sugar coated.

TOTAL P.D3
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Metered Dose Pressurised Aercsol (Suapenaion Aeroeol)
mg/metered dose Per can
Active ingredient
micronieed 0.100 26.40mg
5 Oleic Acid BP 3.010 2.64mg
Trichlorofluoromethane BP 23.64 5.67g
Dichlorodifluoromethane BP 61.25 14.70q
The active ingredient is micronised in & fluld energy mill to e
fine particle size range. The oleic acid is mixed with the
10 trichlorofluoromethane at @ temperature of 10-15C and the micronised
drug is mixed into the solution with a high shear mixer. The
3.:':. sugpension ig metered into aluminium aerceol cans and suitsble
KA metering valves delivering B5mg of suspension are crimped onto the
:':..: cans and the dichlorodifluoromethane is pressure filled into the cans
Y through the valves.
Inhalation Cartpidges
mg/cartridge
’ Active ingredient micronised 0.200
20 Lactose BP to 25.0
The active ingredient is micronised in a fluld energy mill to a
fine particle size range prior to blending with normal tabletting *
grade lactose in a high energy mixer. The powder blend is filled into
' 25 No. 3 hard gelatin capsules on a suitable encapsulating machine. The
contents in the cartridges are administered using a powder inheler
such as the Glaxo Rotahaler.
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The claims defining this invention are as follows:

1. Compounds of the general formula (I)
R R
2~-CHCHNHCXCH,SCHY~Q (1)
l
OH R2

and physiologically acceptable salts and solvates thereof,

wherein
Z represents the group

A

\\\\

where A represents a group selected from HOR3-, RENH(CH,)p-,
R1ORI1N-, R120CH,-, CH3SO0,CHz- or NCCHp-;

where R3 is a €3-3alkylene group,

R6 is a group selected from R’CO-, R7NHCO-, R7R8NSO,- or
R9S0,~, and p is zero or 1,

R’ and R® each represent a hydrogen atom or a Cj-zalkyl
group,

R? is a Cy-3alkyl group,

R10 and R} each represent a hydrogen atom or a Cj-galkyl
group or, when R0 is a nydrogen atom, Rl may also be a
C3-4alkoxycarbonyl group, and

R12 {s a c;.jalkyl group;

gt 2l
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(b) \|_/

5
where one of R* and R5 is a hydroxy group and the other is a
hydrogen or halogen atom or a hydroxy group;
:1: '. lo
15
(4)
; or
s 20
(e)
25

X represents a bond or a Cj-jalkylene, C.7alkenylene or

- e ot
oy g o a

Cz-7alkynylene chain, and
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Y represents a bond, or a C).-galkylene, Cy.galkenylene or
Ca-galkynylene chain, with the proviso that the sum total of
carbon atoms in X and Y is 2 to 10;

R represents a hydrogen atom or a Cj-s3alkyl group:

Rl and R? each represents a hydrogen atom or a Ci-3alkyl
group; with the proviso that the sum total of carbon atoms in
Rl and R? is not more than 4;

Q represents a pyridyl group optionally substituted by one or
two substituents selected from halogen atoms or hydroxy,
Ci-3alkyl or Cj-3alkoxy groups, or Q represents a phenyl
group optionally substituted by one or more substituents
selected from halogen atoms or the groups Cj.galkyl, nitro,
-(CHz)qu3 or -O(CHz)rRl4, or Q represents a phenyl group
substituted by an alkylenedioxy group of formula -O(CHj)¢O-;
where

R13 represents hydroxy, Ci-galkoxy, cyano, -NRISR1S6,
-NR17corl8, -NR1750,R19, -cOR20, -sr2l, -SOR22 or -sO,R2Z;
R14 represents hydroxy or Cj.galkoxy;

R15 and R1® each represent a hydrogen atom or a Cjy.galkyl
group or -NRSR16 forms a saturated heterocyclic amino group
which has 5-7 ring members and optionally contains in the
ring one or more atoms selected from -O- or -S5- or a group
-NH- or =~N(CHj)=-;

R17 represents a hydrogen atom or a Cj-galkyl group;

R18 represents a hydrogen atom or a Cj-galkyl, Ci-galkoxy,
phenyl or -NRISR16 group;

R19 represents €j-galkyl, phenyl or -NR15R16;

R20 represents hydroxy, Cy.zalkoxy or -NR15R16;
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R2l represents a hydrogen atom or a Cj.galkyl or phenyl
group:

R22 represents a Cj-galkyl or phenyl group:

q represents an integer from 0 to 3;

r represents 2 or 3; and

t represents 1 or 2.

2. Compounds as claimed in claim 1 in which the sum
total of carbon atoms in the chains X and ¥ is 5, 6, 7 or 8.
3. Compounds as claimed in claim 1 or 2 in which X
represents -(CHy)4- and Y represents -CHpz- or -(CHp)3-.

4. Compounds as claimed in any of claims 1 to 3 in which
R represents a hydrogen atom.

5. Compounds as claimed in any of claims 1 to 4 in which
Rl is a hydrogen atom and R? is a hydrogen atom or a Cj.
jalkyl group, or Rl is a methyl group and R2 is a methyl
group.

6. Compounds as claimed in any of claims 1 to 5 in which
Z represents

HOCH, HO (CH5) 5
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(where R® is HCO-, CH3CO-, NH,CO-, (CH3)NSOz- or CH3S03-),

RONHCH,

N
7N\

HO ~——\ — (where R® is as just defined),
\._..—.

R10p11y
/N
‘ (where R0 is hydrogen and R}l is methyl),

HO —

A is CH3S0;CHp~ or NCCHz-), HoN (where

cl
Al is either a chlorine atom or a -CF3 group),

HOCH;

HO \ / '
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7. Compounds as claimed in any of claims 1 to 6 in which
Z represents
HOCH, cl MeSO,NH

/! 1

\ N
Ho;%—_jk\ HoN _</ \\3‘ or HO —/ ;.-n

8. Compounds as claimed in any of claims 1 to 7 in
which Q represents a pyridyl group, optionally substituted by
one or two substituents selected from halogen atoms or
hydroxy, Cj3-3alkyl or Cj_zalkoxy groups, Or Q represents a
phenyl group, optionally substituted by one, two or three
substituents selected from chlorine, bromine, iodine,
fluorine, methyl, ethyl, ethoxy, -(CHZ)qR13 [where R13 is
hydroxy, methoxy, amino, methylamino, ethylanino,
dimethylamino, diethylamino, morpholino, pyrrolidino,
piperidino, piperazino, N-methylpiperazino, ~NHCOR18 (where
R18 js hydrogen or Cj-g4alkyl, Cj-galkoxy, phenyl, amino, or
N,N-dimethylamino), -N(CH3)COCH3, =-NR17S0,R19, (where R17
represents a hydrogen atom or a methyl group and R19
represents methyl, butyl, phenyl, amino or dimethylamino),
-COOH, =-COOCH3, =~COOCH3CH;CH3, -CONHy, -CON(CH3)ga,

~CON (CHpCH3) 2, ~CON(CH3CHCH3)3, =CON -SR21 (yhere R2}
is methyl, ethyl or phenyl) -SOCHj3, -802¢H3,zor éN, and q is
zero, 1, 2 or 3], -NO3, -O(CHy),0H, -O(CHp)30H, -O(CHp),0CH3,

or ~0(CHy) 20CH2CHj3.

——pe A

- B
¢t 4 s, P



15

20

25

28

9. Compounds as claimed in any of claims 1 to 8 in which
Q represents a pyridyl group or Q represents a phenyl group
optionally substituted by the group -CON(CH,CH3)3.

10. 4-Hydroxy-al-[[[6-[(2-phenylethyl) -
thio)hexyllamino]methyl]~-1,3-benzenedimethanol;
4-amino-3,5-dichloro~a=-([[6-[[2-(2=-pyridinyl) -
ethyl]thio]lhexyllaminojmethyl]benzenemethanol;

and physiologically acceptable salts and solvates thereof.
11. N,N-Diethyl=-4-[{4-[[6~[[2-hydroxy=2-[4~hydroxy-3-
[ (methanesulphonyl)amino]lphenyl]ethyl]aminolhexyl]-
thiolbutylibenzamide;

and physiologically acceptable salts and solvates thereof.
12. A process for the preparation of compounds as claimed
in any of claims 1 to 11 or a physiologically acceptable salt
or solvate thereof which comprises:

(1a) for the preparatiqn of a compound of formula (I) in
which R! is a hydrogen atom, alkylating an amine of general

formula (II)

R
l.
Z-CHCHNH, (II)
OH

with an alkylating agent ‘'of general formula (III)

LCHXCH2SCHpY=-Q (III)

R2

(in which L is a leaving group), followed, if necessary, by

. s
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removal of any protecting group present; or
(1b) for the preparation of a compound of formula (I) in
which R! is a hydrogen atom, alkylating an amine of general

formula (II) with a compound of general formula (IV)
R2COXCH2SCHY-Q (IV)
in the presence of a reducing agent, followed, if necessary,

by removal of any protecting group present; or

(2) reducing an intermediate of general formula (VI)

R R!
| |
Z-X1-CHNHCXCH,SCH,Y-Q (VI)
R2

in which

Xl is -CH(OH)- or a group convertible thereto by reduction;
and X, Y, 2 and Q are each as defined in formula (I) or
represent a group convertible thereto by reduction; at least
one of X!, X, Y, 2z and Q representing or containing a
reducible group, followed, if necessary, by removal of any
protecting group present;

and, when the compound of formula (I) is obtained as a
mixture of enantiomers, optionally resolving the mixture to
obtain the desired enantiomer; and/or if desired, converting
the resulting compound of general formula (I) or a salt
thereof into a physiologically acceptabie salt or solvate
thereof.

13. A pharmaceutical composition comprising at least one
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compound of general formula (I) as defined in any of claims 1
to 11 or a physiologically acceptable salt or solvate
thereof, together with at 1least one physiologically

acceptable carrier or excipient.

14. A compound as claimed in claim 1, a process for the
preparation thereof, or a pharmaceutical composition com-
prising a said compound, substantially as hereinbefore des-
cribed with reference to the Examples.

15. The steps, features, compositi:;:ﬂiﬂﬂisgmpcﬁﬁag”’/,
referred to or indicated&izaiiifigggifi ion and/or claims
of this applicationg;nd' fdually or collectively, and any and

Miii/fggginaticﬁgzgf any two or more of said steps or features.

Dated this 10th day of August 1988

GLAXO GROUP LIMITED,
By its Patent Attorneys
DAVIES & COLLISON
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