= UK Patent Application «, GB ., 2 162 842 A

(43) Application published 12 Feb 1986

(21) Application No 8517674 (51) INTCL?

C07C 143/72 A61K 31/16 C07C 103/44 127/19
(22) Date of filing 12 Jul 1985

(52) Domestic classification

(30) Priority data C2C 220 226 227 22Y 281 29X 29Y 30Y 311 31Y 322 32Y
341342 34Y 360 362 364 365 36Y 385510514 51X 527
(31) 8417897 (32) 13 Jul 1984 (33) GB 530 591 620 624 626 62X 633 650 652 662 697 699 71X
8426200 17 Oct 1984 802 80Y AAKD KH SC SJ
U1S 1318 1321 2414 2415 2416 2417 C2C
(71) Applicant (56) Documents cited
Glaxo Group Limited (United Kingdom), None

Clarges House, 6/12 Clarges Street, London W1Y 8DH
(58) Field of search
(72) nventors ca2c
lan Frederich Skidmore,
Lawrence Henry Charles Lunts,
Harry Finch,
Alan Naylor

(74) Agent and/or Address for Service
Elkington and Fife,
High Holborn House, 52/54 High Holborn,
London WC1V 6SH

(564) Aminophenol compounds

{(57) Compounds of the formula (i)

QNH
R1
} | )
HO CHCH,NHC(CHy),,O(CH,),Ar : (1
|
OH R?
wherein

mis from 2to 8 and

nisfrom 1to 7, the total or m-+n being 4 to 12;

Ar represents an optionally substituted phenyl group

R' and R? each represents a hydrogen atom or a C_3 alkyl group the sum total of carbon atoms in R! and R2 being not
more than4;

Q represents a group R*CO—, R’NHCO—, R®R*NSO,— or R5S0,—, where R® and R each represents a hydrogen atom
ora Cy.3 alkyl group and R® represents a Cq.4 alky! group; and physiologically acceptable salts and solvates thereof,
have a selective stimulant action at B,— adrenoreceptors and are useful, in particular, in the treatment of diseases
associated with reversible airways obstruction such as asthma and chronic bronchitis.

* Formulae in the printed specification were reproduced from drawings submitted after the date of filing, in accordance with Rule
20(14) of the Patents Rules 1982.
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This invention relates to aminophenol derivatives having a stimulant action at §,-adrenoreceptors, to

processes for their preparation, to pharmaceutical compositions containing them and to their use in
medicine.

Aminophenol derivatives possessing a sulphonamido or ureido substituent n the phenol ring have
previously been described as bronchodilators having stimulant activity at B-adrenoreceptors.
~ Thus British Patent Specification No. 993584 describes compounds of the general structure

1
NHSO R

./'\\
] ?HNRaR“

//<'/ R2

in which R represents lower alkyl, phenyl or tolyl; X represents inter alia hydroxy; Z represents inter alia

—CH(OH)—; R% and R® each represent inter alia hydrogen; and R* represents hydrogen, lower alkyl, or aralky!
or aryloxyalkyl in which the aryl ring may optionally be substituted by hydroxy, methoxy or methylenedioxy.
British Patent Specification No. 1286225 describes compounds of the general structure.
R2
RINH Cf]r!l
\

HO— 4 \\ —CH-CHNHR "
\ Pt
. OH R

in which R’ represents hydrogen, Cq.5 alkyl, phenyl, dimethylaminoethyl or dimethylaminopropyl; R? and R®
each represent inter alia hydrogen and R* represents Ca.5 alkyl, Ca. cycloalkyl, Cs cycloalkylmethyl or the

group )

-CH(CHa)CHzﬂ

R6

where R® and R® each represent hydrogen, hydroxy or methoxy.

We have now found a novel group of aminophenol derivatives, which differ structurally from those
described in British Patent Specifications Nos 993584 and 1286225, and which have a desirable and useful
profile of activity.

Thus, the present invention provides compounds of the general formula (1)

aNH

\. Rl

HO-—-/\/ \\o—|CHCH 2NH[} CH )0 (EH 2) pAT (1)
*e=""e OH R

wherein
m is an integer from 2 to 8 and
nis aninteger from 1 to 7 with the proviso that the sum total of m+nis4to 12;
Ar represents a phenyl group optionally substituted by one or more substituents selected from halogen
atoms,
Cy.galkyl or Cq.galkoxy groups, or an alkylenedioxy group of formula —O(CH,),0—, where p.represents 1 or 2;
R' and R2 each represents a hydrogen atom or a C,_3 alkyl group with the proviso that the sum total of carbon
atoms in R' and R?is not more than 4;
Q represents a group R3CO—, R3NHCO—, R®R*NSO,— or R5S0,~, where R® and R each represents a
hydrogen atom or a Cq_3 alkyl group and R® represents a Cy.4 alkyl group; and physiologically acceptable salts
and solvates (e.g. hydrates) thereof.

It will be appreciated that the compounds of general formula (I) possess one or two asymmetric carbon
atoms, namely the carbon atom of the

—~CH-

|
OH
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group and, when R' and R? are different groups, the carbon atom to which these are attached.

. The compounds according to the invention thus include all enantiomers, diastereoisomers and mixtures
thereof, including racemates. Compounds in which the carbon atom inthe :

l
OH

group is inthe R configuration are preferred. S o
In one aspect, the invention provides compounds of formula (I} in which m, n, R" and R? are as defined
above, Ar represents a phenyl group optionally substituted by one or two substituents selected from

_ halogen atoms, Cq.3 alkyl or C1.3 alkoxy groups, or an alkylenedioxy group of formula —0O(CH,),0—~ where p
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is 1 or 2, and Q represents the group R*CO—, R*’NHCO— or R5S0,— where R® and R* are as defined in formula
{1}, and R® represents a Cq.3 alkyl group. )

In the general formula (1), the chain —(CHy)m— may be for example —(CHz)z, —(CHalz—, —(CHa)s—,
—{CH,)s—, —(CHa)g— or —(CHp);—, and the chain —(CH,),— may be for example —(CHz)—, —(CHj)s—,
—(CHaz)a—, "(CHz)s—, or —(CHz)G“-

Preferably, the total number of carbon atoms in the chains —(CHz)m— and —(CHa),— is 610 12 inclusive and
may be for example 7, 8,9 or 10. Compounds wherein the sum total of m-+ nis 7,8 or 9 are particularly
preferred. : : ' B : .

Preferred compounds of general formula (1) are those whereinmis 2 or 3 andnis6,ormis4andnis3,4
or 5, ormis 5 and n is 2, 3 or 4. Most preferably m isbandnis4. : : .

In the compounds of formula (1) R' and R2 may each be, for example, methyl, ethyl, propyl or isopropyl
groups except that if one of R' and RZis a propyl or isopropyl group, the other is a hydrogen atom ora
methyl group. Thus for example R' may be a hydrogen atom or a methyl, ethyl or propyl group. R may be,
for example, a hydrogen atom ora methyl group. R! and R2 are each preferably a hydrogen atom ora methyl
group. )

A preferred group of compounds is that wherein R? and R2 are both hydrogen atoms, or R'isa hydrogen
atom and R2is a Cq.s alkyl group, particularly a methyl group. ' .

Inthe group Q, R® and R* may each be for example, a hydrogen atom ora methyl, ethyl, propyl or _
isopropyl group, and R® may be for example a methyl, ethyl, propyl, isopropyl or butyl group. Preferably R®
represents hydrogen or methyl, R* represents hydrogen or methyl, and R® represents Cyz alkyl. Preferred
meanings for the group Q are HCO—, CH3CO—, NH,CO—, (CH3);:NSO,—, and R5S0, where R®is Cq.3 alkyl,
more particularly methyl or n-propyl. A preferred group of compounds is that wherein Q is the group HCO,-
NH,CO~ or, more preferably, CHzSO,-. - )

Examples of the optional substituents which may be present on the phenyl group represented by Ar
include bromine, iodine or, in particular, chlorine or fluorine atoms, or a C,.3 alkyl group (e.g. methyl or
ethy!), or a Cq.3 alkoxy group {e.g. methoxy or ethyoxy). The phenyl group represented by Ar may for
example contain one or two substituents, which may be present at the 2-, 3-, 4, b-or 6-positions on the
phenyl ring. Ar is preferably a phenyl group optionally substituted by one substituent, particularly a methyl
group or afluorine atom. More preferably Ar represents an unsubstituted phenyl group. '

A preferred group of compounds are those of the formula (ia)

QNH

A 1

R
Ho——.// \\o—ﬁ:HCH 2NH(If(CH 2)m0(CH 2) pAr (Ia)
\ / s
= OH R

wherein

m is an integer from 2 to 5; n is an integer from 2 to 6, and the sum total of m+nis7,80r9;

R' represents hydrogen and R? represents a hydrogen atomor a methyl group; -

Ar represents a phenyl group optionally substituted by a methyl group or a fluorine atom; and )

Q represents HCO—, CH3CO—, NH,CO—, {CH3),NSO,— or R%S0,— where R% is C4.3 alkyl; and physiologically
acceptable salts and solvates thereof. ' - . o

A particularly preferred group of compounds of formula {la) is that wherein mis 5and nis 4.

Another particularly preferred group of compounds of formula (Ia) is that wherein Qis R°SO,— and R°isa
methy! group. : ) . o

In a further particularly preferred group of compounds of formula {la), Ar is a phenyl group substituted by
a fluorine atom or, more preferably, an unsubstituted phenyl group.

Particularly important compounds of the invention are: ) ) .
N-[2-hydroxy-5-[1—hydrOxy-Z-[[G—(4—phenylbutoxy)hexyl]amino]ethyl]phenyl]methanesulphonamide ;
N-[2-hydroxy-5—[1-hydroxy-2-[[6-[4—(4-fluorophenyl)butoxy]hexyl]amino]ethyl]phenyl]methane_-
sulphonamide; .

N[2-hydroxy-5-[1-hydroxy-2-[[1-m ethyl-6-(2-
phenylethoxy)hexyl]amino]ethyl]phenyl]methanesulphonamide;
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N-[2-hydroxy-5-[1-hydroxy-2-[[6-(3-phenylpropoxy)hexyl]amino]ethyl]phenyl]formamide;
N-[2-hydroxy-5-[1-hyd roxy—2-[[6-(4-p,heny|butoxy)hexyl]amino]ethyl]phenyl]urea;
N-[2-hydroxy-5-[1-hydroxy-2-[[3-[(6-phenylhexyl)oxy]propyl]amino]ethyl]phenyl]methanesulphonamide;
N-[2—hydroxy-5-[1-hydroxy-2-[[6-(3-pheny|propoxy)hexyl]amino]ethyl]phenyl]urea;
N-[Z’-hydroxy»S-[1-hydroxy-2-[[6-(3-phenylpropoxy)hexyl]amino]ethyl]phenyl]methanesulphonamide;
N-[=2-hydroxy-5-[1-hydroxy-2-[[6-[4-(4—‘methylphenyl)butoxy]hexyl]amino]ethyl]phenyl]methane-
sulphonamide; . :
and the physiologically acceptable salts and solvates thereof. )

Suitable physiologically acceptable salts of the compounds of general formula (1) include acid addition
salts derived from inorganic and organic acids, such as hydrochlorides, hydrobromides, sulphates,
phosphates, maleates, tartrates, citrates, benzoates, 4-methoxy-benzoates, 2- or 4-hydroxybenzoates,

4-chiorobenzoates, p-toluenesulphonates, methanesulphonates, sulphamates, ascorbates, salicylates, ace-

tates, fumarates, succinates, lactates, glutarates, gluconates, tricarballylates, hydroxy-
naphthalenecarobylates e.g. 1-hydroxy- or 3-hydroxy-2-naphthalene-

carboxylates, 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.

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 isolated
trachea of the guinea-pig, where compounds were shown to cause relaxation of PGF,,—induced '
contractions. Compounds according to the invention have shown a particularly long duration of action in this
test.

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.

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 advantage 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 animal subjects.

The compounds according to the invention may be formulated for administration in any convenient way.
The invention therefore includes within its scope pharmaceutical compositions comprising at least one
compound of formula (1) or a physiologically acceptabie 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 formulated in a form suitable for administration by inhalation or insufflation, or
for oral, buccal, parenteral, topical (including nasal) or rectal administration. Administration by inhalation or
insufflation is preferred.

For administration by inhalation the compounds according to the invention are conveniently delivered in
the form of an aerosol spray presentation from pressurised packs, with the use of a suitable propellant, such
as dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other
suitable gas, or from a nebuliser. in the case of a pressurised aerosol the dosage unit may be determined by
providing a valve to deliver a metered amount.

Aiternatively, for administration by inhalation or insufflation, the compounds according to the invention
may take the form of a dry powder composition, for example a 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.

For oral administration, the pharmaceutical composition may take the form of, for example, tablets,
capsules, powders, solutions, syrups or suspensions prepared by conventional means with acceptable
excipients.

For buccal administration the composition may take the form of tablets, drops or lozenges formulated in
conventional manner.

The compounds of the invention may be formulated for parenteral administration. Formulations for
injections 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 contain formulatory agents such as suspending, stabilising and/or dispersing
agents. Alternatively, the active ingredient may be in powder form for reconstitution with a suitable vehicle,
e.g. sterile pyrogen-free water, before use.

For topical administration the pharmaceutical composition may take the form of ointments, lotions or
creams formulated in a conventional manner, with for example an aqueous or oily base, generally with the
addition of suitable thickening agents and/or solvents. For nasal application, the composition may take the
form of a spray, formulated for example as an aqueous solution or suspension or as an aerosol with the use
of a suitable propeliant. :

The compounds of the invention may also be formulated in rectal compositions such as suppositories or
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r_etention enemes, €.9. containing conventional suppository bases such as cocoa butter or other glyceride.
Where pharmaceutical compositions are described above for oral, buccal, rectal or topical administration,
these may be presentedina conventional manner associated with controlied release forms.

A proposed daily dosage of active compound for the treatment of man is 0.005mg to 100mg, which méy be

conveniently administered in one or two doses. The precise dose employed will of course depend on the age
and condition of the patient and on the route of administration. Thus a suitable dose for administration by
inhalation is 0.005mg to 20mg, for oral administration is 0.02mg to 100mg, and for parenteral administration
is 0.01mg to 2mg for administration by injection and 0.01mg to 25mg for administration by infusion.

The compounds according to the invention may be prepared by a number of processes, as described in the
following wherein Q, m, n, Ar, R? and R? are as defined for general formula (1) unless otherwise specified. It.
will be appreciated that certain of the reactions described below are capable of affecting other groups in the
starting material which are desired in the end product; this applies especially in the reduction processes
described, particularly where a hydride reducing agent is used and end-products are required in whichQ
represents the group R3CO—, and where hydrogen and a metal catalyst are used in the preparation of
infermediates containing an ethylene or acetylene linkage. Care must therefore be taken in accordance with
conventional practice, either to use reagents which will not affect such.groups, or to perform the reaction as
part of a sequence which avoids their use when such groups are present in the starting material. Inthe
general processes described below the final step in the reaction may be the removal of a protecting group.
Suitable protecting groups and their removal are described in general process {2) below. - . )

According to one general process (1), a compound of general formula () may be prepared by alkylation.
Conventional alkylation procedures may be used. )

Thus, for example, in one process (a), a compound of general formula (1) in which R' is a hydrogen atom
may be prepared by alkylation of an amine of general formula (1) ) .

QNH
\

o0

7 N\
R50——-\ /.——err:H ,NR7RE (11)

1% OH

(wherein each of R® and R’ is a hydrogen atom ora protecting group and R® is a hydrogen atom) followed by
removal of any protecting group where present.
The alkylation (a) may be effected using an alkylating agent of general formula (11):

LC‘H(CHz)mO(CHZ)nAr : : : )

RZ

wherein L represents a leaving group, for example a halogen atom such as chlorine, bromine or jodine, ora
hydrocarbylsulphonyloxy group such as methanesulphonyloxy or p-toluenesulphonyloxy.

The atkylation is preferably effected in the presence of a suitable acid scavenger, for example, inorganic
bases such as sodium or potassium carbonate, organic bases such as triethylamine, diisopropylethylamine
or pyridine, or alkylene oxides such as ethylene oxide or propylene oxide. The reaction is conveniently
effected in a solvent such as acetonitrile or an ethere.g. tetrahydrofuran or dioxan, a ketone e.g. butanone or
methyl isobutyl ketone, a substituted amide e.g. dimethylformamide ora chlorinated hydrocarbon e.g.
chloroform, at a temperature between ambient and the reflux temperature of the solvent.

According to another example (b) of an alkylation process, a compound of general formula (1) in which R?
represents a hydrogen atom may be prepared by alkylation of an amine of general formula (IV):

) VA A\
R 60——e X1 788
\ / CHNR : (1v)

where RS and R’ are as previously defined, R® represents a hydrogen atom ora group convertible thereto
under the reaction conditions, and X represents —CH(OH)— or/C=O with a compound of general formula
(V): .

R2CO(CH)mO(CH)RAT , W

in the presence of a reducing agent, followed when necessary by removal of any protecting groups.
Examples of suitable R8 groups convertible into a hydrogen atom are arylmethyl groups such as benzyl,
q—methylbenzyl and benzhydryl. - : . . -
Suitable reducing agents include hydrogen in the presence of a catlyst such as platinum, platinum oxide,
palladium, palladium oxide, Raney nickel or rhodium, on a support such as charcoal, using an alcohol, e.g.
ehtanol of an ester e.g. ethyl acetate or an ether e.g. tetrahydrofuran, or water, as reaction solvent, ora
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_{wherein R® is as defined for formula (I1)).

mixture of solvents, e.g. a mixture of two or more of those just described at normal or elevated temperature
and pressure, for example from 20 to 100°C and from 1to 10 atmospheres.

Alternatively when one or both of R” and R® are hydrogen atoms, the reducing agent may be a hydride
such as diborane or a metal hydride such as sodium borohydride, sodium cyanoborohydride or lithium
aluminium hydride. Suitable solvents for the reaction with these reducing agents will depend on the
particular hydride used, but will include alcohols such as methanol or ethanol, or ethers such as diethyl ether
or tert-butyl methyl ether, or tetrahydrofuran. :

When a compound of formula (Il) where R” and R® are each hydrogen atoms is used, the intermediate
imine of formula (V1) may be formed:

10
QNH
\.——.
R,Go—.// \.\—- HCHN=C(CH ) g0(CH,) AT (vi)
\o=o/ EH Ez
15

Reduction of the imine using the conditions described above, followed, where necessary, by removal of
any protecting groups, gives a compound of general formula (1),

Where it is desired to use a protected intermediate of general formula () or (IV)itis particularly convenient
to use hydrogen and a catalyst as described above with protecting groups R® and R” which are capable of 20
being converted to a hydrogen atom under these reducing conditions, thus avoiding the need for a separate
benzhydryl and a-methylbenzyl,

In another general process (2), a compound of general formula (1) may be obtained by deprotection of a

protected intermediate of general formula (vi): 25
an
/S'“'\\ R '
| e :
RGO—-\ /-——EHCHZNR7E(CH2)mO(CH2)nAr (Vi) 30
[ =01 H 2

(wherein R® and R” are as previously defined except that at least one of R® and R’ is a protecting group).

The protecting group may be any conventional protecting group, for example as described in “’Protective
Groups in Organic Chemistry”, Ed. J.F.W. McOmie (Plenum Press, 1973). Examples of suitable hydroxy!
protecting groups represented by R® are aralkyl groups such as benzyl, d iphenylmethyl or triphenylmethyl 35
and tetrahydropyranyl. Examples of suitable amino protecting groups represented by R? are aralkyl groups
such as benzyl, a-methylbenzyl, diphenylmethyl or triphenylmethyl and acyl groups such as trichloroacetyl
ortrifluoroacetyl. 7

The deprotection to yield a compound of general formula (1) may be effected using conventional
techniques. Thus for example, when R® and/or R is an aralkyl group this may be cleaved by hydrogenolysis 40
in the presence of a metal catalyst (e.g. palladium on charcoal). When Ré is tetrahydropyranyl this may be
cleaved by hydrolysis under acidic conditions. Acy! groups represented by R” may be removed by
hydrolysis, for example with a base such as sodium hydroxide, or a group such as trichloroacetyl may be-
removed by reduction with, for example, zinc and acetic acid. The choice of acyl group R’ and its method of
removali will however depend on the nature of the group Q. 45

In another general process (3), a compound of general formula {I) may be prepared by reduction. Thus, for
example, a compound of general formula (I) may be prepared by reducing an intermediate of general
formula (Vil):

QNl{ 50

RSO——o/( \>.——x L-X2-X3-CH,0CH X *-Ar  (VIII)

(wherein R® is as defined for general formula (Il) and at least one of X', X2, X3 and X* represents a reducible 55
group and the other(s) take the appropriate meaning as follows, which is X' is ~CH(OH)—, X2 is ~CH,NR?, X3
isr—'CR‘RZ(CHz)mq —and X?%is —(CHg)p—1— followed where necessary by removal of any protecting groups.
Suitabie reducible groups include those wherein X' is a group >C=0, X2is a group —CH,NY- (wherein Y
represents a group-convertibie to hydrogen by catalytic hydrogenation, for example an arylmethy! group
such as benzyl, benzhydryl or a-methylbenzyl), or an imine (~CH=N-) group oragroup —CONH—, X3is a 60
group —CO(CH,)r,—1— or a group —CR'R2X5— where X is C2.7 alkenylene or C,.; alkynylene, or —X2—X3— is a
group —CH;N=CR%(CH,)h_1—, or X*is Cag alkenylene or C, ¢ alkynylene. In one convenient aspect of the
reduction process, the group R®may bea group convertible to hydrogen under the reducing conditions
employed and may be for example an arylmethyl group such as benzyl, benzhydryl or a-methylbenzyi.
The reduction may be effected using reducing agents conveniently employed for the reduction of ketones, 65
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imines, amides, protected amine, alkenes and alkynes. Thus, for example, when X' in general formula (Vill)

represents a :C=O group this may be reduced to a —CH{OH)— group using hydrogen in the presenceof a
catalyst as previously described for process (1) part (b). Alternatively, the reducing agent may be, for '
example, a hydride such as diborane or a metal hydride such as lithium aluminium hydride, sodium -
bis(2-methoxyethoxy) aluminium hydride, sodium borohydride or aluminium hydride. The reaction may be
effected in a solvent, where appropriate an alcohol e.g. methanol or ethanoi, oran ethersuchas '
tetrahydrofuran, or a halogenated hydrocarbon such as dichloromethane.

When X2 in general formula (VIll) presents a —~CH,NY~ group or the group —CH=N-—, or X~ X3 represents
—CH,N=CR%CH,)m—1— this may be reduced to a —CH,NH— or —CH,NHCHR?(CHa)m-1— group using :
hydrogen in the presence of a catalyst as previously described for process (1) part (b). Alternatively, when X2
or —X2—X3is the group —CH=N—or —CHoN=CRZ(CHy)m—1— this may be reduced to a —CH,NH-or '
CH,NHCHR2(CH3)m—1— group using a reducing agent and conditions as just described for the reduction of X'
when this represents a_>C=0 group. : , '

When X2 or X3in general formula (Vill) represents a —CONH— or —CO(CHa)m—1— group this may be -
reduced to a group —CH,NH— or —CH,{CH3)m—1— using a hydride such as diborane or a complex metai
hydride such as lithium aluminium hydride or sodium bis(2-methoxyethoxy)aluminium-hydride in a solvent
such as ether, e.g. tetrahydrofuran or diethyl ether. : ’

When X2 in general formula (VIIi) represents a group —CR'R2X®~ this may be reduced to a group
—CR'R2(CH,),,—1— using hydrogen in the presence of a catalyst as previously described for process (1) part
(b). o . :
When X% is C,.¢ alkenylene or C,.¢ alkynylene this may be reduced to —(CHa)n—1— using hydrogenanda -
catalyst as just described. In this aspect of the reduction process, suitable starting materials of formula (VIIl} -
include those in which CR'R2X® and/or X* each contains one —C=C— or —C=C~ linkage. Where both contain
unsaturated linkages, these may be the same or different. ’ S :

- Particular examples of the reduction process are those in which a compound of general formula ()in
which —(CH,),,— represents —(CHz)s— is prepared from a corresponding compound in which —(CHo)m—
represents —CH=CH(CHzlz—, —C=C(CHj)3—, —(CHa),CH=CHCH,— or —{CH,),€=CCH,—. In further examples
acompound of general formula (I} in which (—CHa),,— represents —(CHa)s— or —(CH,);— may be prepared by
reduction of a corresponding compound of general formula (I} in which —(CHa),— represents
—CH,CH=CH—CH,—, —CH,C=CCH>—, —~CH,CH,CH=CH~—, —CH,CH,C=C—, ~CH,CH=CH-or —CH,C=C—.

In the general processes described above, the compound of formula (I) obtained may beintheform ofa
salt, conveniently in the form of a physiologically acceptable salt. Where desired, such saltsmaybe
converted to the corresponding free acids using conventional methods. '

Physiologically acceptable salts of the compounds of general formula (1) may be prepared by reacting a
compound of general formula (1) with an appropriate acid or base in the presence of a suitable solvent such
as acetonitrile, acetone, chloroform, ethyl acetate or an alcohol, e.g. methanol, ethanol, or iso-propanol.

Physiologically acceptable salts may also be prepared from other salts, including other physiologicaily
acceptable salts, of the compounds of general formula (1), using conventional methods. ' -

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

Thus, in one example an appropriate optically active acid may be used to form salts with the racemate of a’
compound of general formula (I}). The resulting mixture of isomeric salts may be separated for example by -
fractional crystallisation, into the diastereoisomeric salts from which the required enantiomer of a '
compound of general formuia (1) may be isolated by conversion into the required free base.

Alternatively, enantiomers of a compound of general formula {l) may be synthesised from the appropriate”
optically active intermediates using any of the general processes described herein. - '

Specific diastereoisomers of a compound of formula (l) may be obtained by conventional 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
appropriate diastereoisomeric derivatives e.g. salts which then can be separated by conventional means €.g..
by fractional crystallisation. )

Suitable methods for preparing the intermediate compounds used in the above general processes are
described below. In the following discussion, Ar, R, R% R, R7, RS, Q, X', X2, X3, X% X5,Y, and L are as defined
above except where otherwise indicated. “Hal” represents a halogen atom. Where an intermediate with-
protected hydroxyl and/or amino group is desired, this may be obtained using conventional protection -
methods, for example those described by McOmie (see process (2) above). ) :

Intermediate compounds of general formula (VIIl) for use in general process (3) may be prepared by a
number of processes. : - ) :

Thus for example intermediates of general formula (VIII) in which X' is a group >C=O may be prepared -
from a haloketone of formuia (1X): : : ' -

- o aNH

7N o
RGO-——-\ . /--—COCHZHal (Ix)
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by reaction with an amine of genveral formula (X):
R
, |
R'NHC(CH2)»O(CH,), Ar ) (X) 5
o

where R” is a hydrogen atom or a group convertible thereto by catalytic hydrogenation.

The reaction may be effected in a cold or hot solvent, for example tetrahydrofuran, tert-butyl methyl ether, 10
dioxan, chloroform, dimethylformamide, acetonitrile or a ketone such as butanone or methylisobutylketone,
or an ester, for example ethyl acetate preferably in the presence of a base such as diisopropylethylamine,
sodium carbonate or other acid scavenger such as propylene oxide. :

The intermediates of formulae (Il) and (IX) are either known compounds or may be prepared according to
the methods described by Kaiser et a/in J. Med. Chem., 1974, 77, 49, and Larsen et al in J. Med. Chem., 1967, 15
10,462, .

Intermediates of general formula (Vi) in which X' is a group>C=O may be reduced to the corresponding
intermediate in which X" is a group —CH(OH)— using for example a metal hydride such as sodium
borohydride in a solvent e.g. ethanol.

Iminoketones of general formula (Vill) i.e. in which X?is a group —CH=N— may be obtained from a 20
phenylglyoxal derivative of formula (X}):

QNH
\

7\ 25
R60.—¢ e—COCHO XI
\ / (x1)

by reaction with an amine of formula (X) in which Y represents a hydrogen atom in a solvent such as

benzene, tetrahydrofuran or an alcohol e.g. ethanol at temperatures up to the reflux. The phenylglyoxal
derivatives of formula (XI) may be obtained from a haloketone of formula (IX) by the action of a 30
dialkylsulphoxide such as dimethylsulphoxide.

Intermediates of general formula (Vill) in which X3is a group —CO(CHz)r-1— may be prepared by acylation
of an amine of formula (XII):

ang 35

Rﬁu—-./< \/\--—xll:H NHR (X11)

using an ester or an activated derivative of an acid of formula (XIll): 40
“ Ar{CH;),0(CH,),COLH (Xt

Suitable activated derivatives include the acid chloride, an anhydride or imidazolide. The reaction may be
optionally carried out in a solvent such as tetrahydrofuran, benzene or chloroform, optionally in the presence 45
of a base such as pyridine or triethylamine. The acids (XIil) may be used directly if a coupling agent such as
dicyclohexylcarbodiimide is added. :

Acids of formula (XIll) may be obtained by treatment of an alcohol of general formula (XIV):

Ar(CH,),O(CH,),,CH,0H (X1v) 50

with a suitable oxidising agent, for example pyridinium dichromate in a solvent such as dimethylformamide.
Intermediates of formula (VIIl) in which —X2—X3- represents —~CH,N=CRZ(CH,),,_;— may be obtained by

reaction of an amine of formula (XII) in which R is a hydrogen atom with a compound of formula (V) ina

solvent such as acetonitrile. ) 55
Intermediates of formula (VIIl) in which X? is —CONH— may be prepared by reaction of an amine of

formula (X) in which R” is hydrogen with an acid of formula (XV):

QNH
- 60
77N

60— o—X lco H (Xv)
R 60 N / )

in the presence of a coupling agent such as dicyclohexylcarbodiimide. The acids of formula {XV) may be
prepared by methods analogous to conventional methods for the preparation of a-keto- and a-hydroxy - 65
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carboxylic acids. . .
Intermediates of formula (Vi) in which X3 is —CR'R2X5— and/or X4 is C,.¢ alkenylene or Cz.¢ alkynylene

may be prepared by methods analogous to those described herein for the preperation of compounds of

formula (1). :

intermediates of formulae (Il1), {V}, (X) and (XIV) may be prepared as described in U.K. Patent Specification

No. 2140800A or by methods analogous to those described therein. )

The following examples itlustrate the invention. Temperatures are in °C. ‘Dried’ refers to drying using
magnesium sulphate except where otherwise stated. Thin layer chromatography (t.).c.) was carried out over
Si0,. [Cl-column chromotography and [FCS]-flash column chromotography, were both carried out on silica
(Merck 9385). . ’

The following abbreviations are used: EA - ethyl acetate; ER - diethyl ether; CX - cyclohexane;

ME - methanol; THF - tetrahydrofuran; T - toluene; ET - ethanol; A - 0.88 ammonia solution;
DMF - dimethylformamide. .

INTERMEDIATE1 - . .
N-[2-(Phenylmethoxy)-5-{[1 (phenylmethyl)[ 6‘-{3-pheny/propoxy)hexy/]amino]acety/]pheny/]fofmamide

A solution of N-[5-(bromoacetyl)-2—(phenylmethoxy)phenyl]formamide (0.53g), N-[6-(3-
phenylpropoxy)hexyl]benzenemethan_amine hydrobromide (0.68g) (Compound A} and N,N- )
diisopropylethylamine (0.65g) in dichloromethane (10ml) was kept at 23° for 18h. The mixture was diluted
with water (20ml) extracted with ER (30mi) and the organic phase was washed with water (20mi), brine
{20ml), dried and evaporated to give an oil. Purification by [FCS] eluting with ER-CX (3:2) afforded the
product as a pale yellow oil (0.72g). T.l.c. (ER-CX 3:2) Rf 0.28. )

Similarly were prepared:

INTERMEDIATE 2 )

N-[2-(Phenylmethoxy}-5—[[(pheny/methyl)[6-(3-pheny/propoxy}hexy/]amino]acety/]phenyl]urea 7 :
(1.01g) T.l.c. EtsN-deactivated silica (EA-CX 4:1) from N-[5-(bromoacetyl)-z-(phenylmethoxy)phenyl]urea

(0.8g) and Compound A (0.91g). - _

INTERMEDIATE 3 .
N-[2-(Phenylmethoxy)-5-[[(phenylmethyl)[ 6-(3-phenylpropoxy)hexyllaminoJacetyljphen ylJmethane-
sulphonamide : o :

(0.5g) T.l.c. (CX-ER 3:2) Rf 0.36 from N-[5-(bromoacetyl)—2-(phenylmethoxy)phenyl]methanesuIphonamide
(0.45g) and Compound A (0.469.

INTERMEDIATE 4
N-[5-[1-Hydroxy-2-[[ 6-(4-phenylbutoxylhexyll(phenylmeth ylJaminojethyl]-2-(phen ylmethoxy)phenyl]-
methanesulphonamide

To a solution of N-[5-(bromoacetyl)-2-(phenylmethoxy)pheny'l]methanesuIphonamide (1.9g) and N-[6-(4-
phenylbutoxy)hexyl]benzenemethanamine (1.62g) in THF (100ml) stirred under nitrogen was added
N,N-diisopropylethylamine {1.23g) and the mixture stirred under nitrogen at room temperature for 40h. The
solution was diluted with ER (50m!), filtered and evaporated in vacuo to give a brown oil (4.2g) which was
dissolved in ME (50mi) and treated with sodium borohydride (0.74g). The mixture was stirred under nitrogen
for 1h, diluted with water (150ml) and extracted with ER (2 x 150ml). The organic phase was washed with
water {2 X 100m|), dried and evaporated /n vacuo o give a brown oil. Purification by [FCS] eluting with
CX-EA (2:1) gave the title compound as a yellow oil (1.92g). T.l.c. (CX-EA 2:1) Rf 0.23.

Found: C,69.8; H,7.8; N,4.2. C3oHsoN205S.0.75H,0 requires C,70.0; H,7.7; N,4.2%.

INTERMEDIATE 5 - o

[5-[ 7-Hydroxy-2-[[6—(4-pheny/butoxy)hexy/]{phenylmethy/}amino]ethyl]-z-(pheny/methoxy)pheny/]urea :
A solution of N—[5-bromoacetyl)-2-(phenylmethoxy)pheny|]urea {(2g) and N-[6-(4-phenylbutoxy}hexyll-

benzenemethanamine (1.87g) in THF (100ml) stirred under nitrogen was treated with N,N- _

diisopropylethylamine (1 .42g). The mixture was stirred at room temperature under nitrogen for 19h, diluted

with ER (50ml), filtered and the filtrate was evaporated in vacuo. A solution of the resulting orange oil (4.49)

in ME (100ml) was treated with sodium borohydride (1.2g) and stirred under nitrogen for 19h. The mixture

was diluted with water {200mt), extracted with ER (2 x 150ml) and the organic phase wasrhed with water

(100ml), dried and evaporated in vacuo to give an orange oil. Purification by [FCS] eluting with EA-CX (2:1) - '
gave the title compound as a yellow oil (1.72g). T.l.c. (EA-ME 3:1)Rf0.7. .

INTERMEDIATEG
(E)-4-(4-Fluorophenyl)-3-buten-1 -of - .

n-Butyllithium (1.6M in hexane, 100m¢) was added dropwise to a stirred suspension of (3~
hydroxypropyl)triphenyl-phosphonium bromide (32.1g) in dry THF (200m¢) cooled to 0°C under nitrogen. A
solution of 4-fluorobenzaldehyde (9.93g) in dry THF (100m¢) was added dropwise and the mixture stirred
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under nitrogen at 0°C for 30 min and at room temperature for a further 1.5h. The mixture was carefully

diluted with water (25m¢), the solvent evaporated in vacuo at 40° and the residue partitioned between EA
(200m¢) and water (200m¢). The aqueous phase was re-extracted with EA (200m¢), the organicphases
combined, dried and evaporated in vacuo to give a brown oil. Purification by [FCS] eluting with CX-ER (1:1)

gave the title compound as a colourless oil (6.33g). T.l.c. (CX-ER 1:1) Rf 0.13. ' 5

INTERMEDIATE 7
(EJ-1-[[4-(6-Bromohexyl)oxy]-2-buten yl]-4-fluorobenzene
A mixture of Intermediate 6 (5.73gm), 1,6-dibromohexane (25.2g), tetrabutylammonium bisulphate (1.5g)
and 40% sodium hydroxide solution (45m¢) was stirred for 18h, diluted with water {200m¢) and extracted 10
with EA (2x150m¢). The organic phase was washed with water (100m¢), brine (100m¢), dried and
evaporated /n vacuo to give a yellow oil. Purification by [FCS] eluting with CX-EA {10:0 — 9:1) gave a yellow
oil (8.49g). T.l.c. (CX-EA 9:1).Rf 0.34.

INTERMEDIATE 8 : 15
(E)-N-[2-Hydroxy-5-[ 1-hydroxy-2-[[6-[[4-(4-fluorophenyl)-3-buten ylloxylhexyllamino]ethyljphenylimethane-
sulphonamide
Intermediate 7 (1.34g) was added to a stirred solution of [5-[{2-amino-1-hydroxyethy!-]-2-

hydroxyphenylImethanesulphonamide (1.50g) and N,N-diisopropylethylamine (0.57g) in DMF (25m¢#) at 70°
under nitrogen. The solution was stirred at 70° for 5h, diluted with water (100m¢) and extracted with EA 20
(2x100m¢). The organic phase was washed with water (100m¢), dried {Na,S0,) and evaporated in vacuo to
give a brown oil which was purified by [FCS] on triethylamine deactivated silica (Merck 9385, 100g) eluting
with EA-ME (9:1) to give.a brown foam {0.5g). Trituration with ER gave the title compound as a white solid
{0.47g) m.p. 79-80°C (dec.). . .

25
INTERMEDIATE 9
N-[5-Acetyl-2-(phenylmethoxy)phenyljpropanesulphonamide

Propanesulphonyi chloride (2.8g) was added to a stirred solution of 1-[3-amino-4-

(phenylmethoxy)phenyllethanone (3.95g) and triethylamine (3.58g) in dry dichloromethane (80m¢) at 0°C.
The solution was stirred at 0°C for 2h, diluted with ER (200m¢), washed successively with 2N hydrochloric 30
acid (100m¢) and 8% sodium bicarbonate solution (100m¢), dried and evaporated /n vacuo.to give a cream
solid. This was slurried in CX to give a solid which was stirred in 1N sodium hydroxide (100m¢) and filtered
off. The filtrate was acidified with 2N hydrochloride acid extracted with EA (2x150m¢). The combined dried
organic exiracts were evaporated /n vacuo to give a cream solid which was recrystallised from EA to give a
white solid (3.40g) m.p. 130-130.5°C. 35

INTERMEDIATE 10
N-[-5-Bromoacetyl-2-(phenylmethoxy)phenyljpropane-sulphonamide

A solution of bromine (1.52g) in chloroform (25m¢) was added dropwise over 1.6h to a stirred solution of
Intermediate 9 (3g) in chloroform (25m¢#) at room temperature. The solution was washed with water (30m¢), 40
8% sodium bicarbonate solution (30m¢) dried (Na,S0,) and evaporated in vacuo to give a product which
was recrystallised from EA affording the title compound as a pale orange solid (2.75g) m.p. 99.5-100.5°,

INTERMEDIATE 11
N-[2-(Pheny/methoxy)-5-[2-[[6-{3-pheny/propoxy)hexyl](pheny/methy/}amino]-7-oxoethy/]pheny/]propane- 45
sulphonamide

Intermediate 10 (0.65g), V-[6-(3-phenylpropoxy)hexyl]-benzenemethanamine (0.5g) and N,N-
diisopropylethylamine {0.22g) in DMF (10m¢) were stirred together under nitrogen for 2.5h. The solution was
diluted with water (50m¢), extracted with EA (2x50m¢) and the organic phase washed with 2N hydrochloric
acid (30m¢), 8% sodium bicarbonate solution (30m¢#), then dried (Na,S04). Evaporation in vacuo gave a 50
yellow oil which was purified by [FCS] eluting with T-EA (9:1) to afford the tit/e compound as a colourless oil

- (77g). T.l.c. (T-EA 9:1) Rf 0.15.

INTERMEDIATE 12 ) :

1-[4-[1 (6-Bromohexyljoxy]butyl]-4-methylbenzene 55
A mixture of 4-methylbenzenebutanol (6.5g), 1,6-dibromohexane (24.49), aqueous sodium hydroxide (50%

w/v; 26m¢), and tetrabutylammonium bisulphate (0.5g) was stirred at room temperature for 20h, diluted

with water(50m¢), and extracted with ER (2x 1 00m¢). The dried extract was evaporated and the residue was

purified by [C] eluting with CX followed by CX-ER (93:7) to give the title compound as a colourless oil (9.8g).

T.lc. (CX-ER9:1)Rf0.5. . 60

INTERMEDIATE 13 '
N-[6-[4-(4-Methyiphenyl)butoxylhexyllbenzenemethanamine hydrochloride

Intermediate 12 (5.0g) was added dropwise to benzylamine (25m¢) at 110°. The solution was heated at
110-120° for 2h, cooled, poured into hdyrochloric acid (2M; 250m¢), and filtered to give the title compound as 65
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INTERMEDIATE 14
3-/(6-Phenylhexyl)oxy]-1-propanol

Sodium (0.95g) was dissolved in warm 1,3-propanediol (9.47g) and then (6-bromohexyl)benzene (10g)was 5
added dropwise. The mixture was stirred under nitrogen at 100° for 3h, poured into water (200m¢) and 2N

hydrochloric acid (30m¢#) and extracted with ER (2% 150m¢), dried and evaporated in vacuo to give a yellow -

oil. Purification by [FCS] eluting with CX-ER (3:1— 0:1 ) gave the title compound as a colourless oil (5.46g).

T.lc. {CX-ER 3: 1) Rf 0.08.

INTERMEDIATE 15
[6-(3-Bromopropoxylhexyllbenzene .

Triphenylphosphine (7.50g} in dry dichloromethane (50m¢) was added dropwise over 10 minto a stirfed
solution of intermediate 14 (5.2g) and carbon tetrabromide (9.49g) in dry dichloromethane (90m¢) at 0°C

under nitrogen. The solution was stirred at room temperature for 2h, absorbed onto silica (40g) and purified-
by [FCS]. Etution with CX-ER (8:1) gave a colourless oil which was distilied to afford the title compound as a -

colourless oil (6.58g). T.l.c. (ER) Rf 0.63.

INTERMEDIATE 16

N,N-Dimethyl-N'-[5-[2-[[ 6‘-{4—pheny/butpxy)hexy/](phenylmethyl)am/'no J-1-oxoethyl]-2-

(phenylmethoxy)phenyljsulphamide

N-[5-Bromoacetyl-z-(phenylmethoxy)phenyl]-N,N'-dimethylsulphamide {0.8g), N-[6-(4-
phenylbutoxy)hexyl]benzenemethanamine (0.64g) and N, V-

were stirred together at room temperature under ni
the residue dissolved in EA {100,£€) and washed with

diisopropylethylamine (0.27g)} in DMF {(10m¢)

trogen for 4.5h. The solvent was evaporated in vacuo and
water (76m¢#). The aqueous phase was re-extracted with

EA (2x50m¢) and the combined organic phases were dried and evaporated in vacuo to give a yellow oil.

Purification by [FCS] eluting with T-EA (10:1) gave
Rf 0.35. ' B

INTERMEDIATE 17

t

N-[5—(4-Phenylbutoxy)penty/]benzenemethanamine :
{4-[(-Bromopentyl)oxylbutyllbenzene {4.0g) was added dropwise to benzylamine (20ml) at 110°C. The

he title compound as a yellow oil (0.66g). T.l.c. (T-EA5:1)

 solution was heated at 110-120° for 90 min and cooled. Hydrochloric acid (2M; 125ml) was added and the
mixture was extracted with EA {(2x100ml). The organic extract was washed with aqueous sodium carbonate

{100ml) and brine (100ml), dried, and evporated. The residue was distilled to give the title compound as a .

EXAMPLE 1

N-[2-Hydroxy-5-[1-hydroxy-2-[[6-(3-phenylprop oxy/Jhexyllaminojeth
A solution of Intermediate 1 (0.25g) in ethanol (20ml) was hydrogen
_ atmospheric pressure over 10% palladium on carbon (0.15g) and 10%

_colourless oil (3.39) b.p. 190-195°/0.1mmHg. T.L.c. (CX-ER 1:1) Rf 0.25.

yllphenyljformamide

ated at room temperature and

platinum on carbon (0.1 5g). catalysts?

The mixture was filtered through hyflo and evaporated in vacuo. The residue was triturated with EB and- .

cooled to give the product as a white solid {0.092g), m.p. 85-86°

7:3) Rf 0.68.
Similarly were pr_epared:-

EXAMPLE 2

N-[2-Hydroxy-5-[1-hydroxy-2-[[ 6—(3-pheny/propoxy)hexyl]amino]ethyl]pheny/]urea, m.p. 78-80°. T.l.c. EtzN-

{dec.). T.l.c. EtzN-deactivated silica (EA-ME

deactivated silica (EA-ME 7:3) Rf 0.62 (0.26g) from Intermediate 2 (0.69).

EXAMPLE 3

N-[2-Hydroxy-5-[1-hydroxy-2-[[6-(phen ylpropoxy)hexy
130-134° (dec.) T.l.c. EtsN-deactivated silica (EA-ME 7 :3)

EXAMPLE4 - S
N-[2-Hydroxy-5-[1-hydroxy-2-[[ 6-(4-phenylbutoxy)

evaporated in vacuo. The residual brown oil (0.72g
compound (0.34g) m.p. 89-91°.

Found:

C25H33N2058.0.25H20 requires

/]amina]ethy/]pheny/]methanesulphonamide, m.p.
Rf0.62 (0.13g) from Intermediate 3 (0.3g).

hexy/]amino]ethyI]phenyl]methanesulphonamide .
Intermediate 4 (0.98g) in absolute ethanol (20ml) was hydrogenated over 10% palladium on charcoal

(50mg) and 5% platinum on charcoal (50mg) catalysts. The mixture was filtered through hyflo and

} solidified on trituration with ER to afford the title

C,61.8;
C.62.1;

H,7.7;

H,8.0; -

N,b5.55.
N,5.8%.
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EXAMPLES - ) ’

N-[2-Hydroxy-5-[1-hydroxy-2-[[6-(4-phenylb utoxy)hexyllaminojethyljphenyljurea .
Asolution of Intermediates 5 (0.7g) in ethanol (15ml) was hydrogenated over 10% palladium on charcoal

(60mg) and 5% platinum on charcoal (50mg) catalysts. The mixture was filtered through hyflo and

evaporated /n vacuo to give a yellow oil which was triturated with ER to give an off-white solid (0.32g), m.p. 5

87-89°. T.l.c. (EA-ME 1:1) Rf 0.18.

EXAMPLEG - - . :
N-[2-Hydroxy-5-[1-hydroxy-2-[[1-methy|-6- (2-phenylethoxy]hexyllaminojethy!Jphen ylimethane-
sulphonamide - : :

o ] ) 10
A solution of {7-[2-phenylethoxylheptan-2-one (0.70g) and N-[5-[2-[bis(phenylmethyl)amino]-1 ~oxoethyl}-

- 2-(phenylmethoxy)phenyllmethanesulphonamide (1 .54g) in absolute ethanol (50m¢) was hydrogenated

16

20

© 25

-30

35

40

over a mixture of pre-reduced 5% platinum on charcoal (250mg) and 10% paliadium on charcoal (250mg)
catalysts in ethanol {25m¢). The mixture was filtered through hyflo and evaporated in vacuo to give a white

solid (1.3g). Purification by [FCS] on triethylamine deactivated silica (Merck 9385, 50g) eluting with EA-ME ‘15
(9:2) followed by trituration with ER gave the title compound as a white solid (0.88g) m.p. 122.5-123.5°. '

Found: . C,60.3; H,7.7; N,5.9.
C24H3sN2055.0.75H,0 requires C,60.3; H,7.9; N,5.9%.
-~ 20
"EXAMPLE 7:

N-[2-Hydroxy-5-[1-hydroxy-2-[[6-[4-(4-fluorophenyl)b utoxylhexyllaminojethyllphenyllmethane-
sulphonamide - - - : '

A solution of Intermediate 8 (0.25g) in absolute ethanol (10m#) was hydrogenated over a pre-reduced
mixture of 10% paliadium on charcoal (40mg) and 5% platinum on charcoal (40mg) catalysts in ethanol 25
{(5m¢). The mixture was filtered through hyflo and evaporated /n vacuo to give a brown oii which on S
trituration with ER gave the title compound as an off-white solid (0.15g) m.p. 84-85° {dec).

. Found: C,56.5; H,7.4; N,5.4.
" C35H37FN2055.2H,0 requires - C,56.4; H,7.8; N,5.3%.
’ 30
EXAMPLE 8

N-[2-Hydroxy-5-[1-hydroxy-2-[[6-(3-phenyiprop oxy)hexyllamino]ethyljphen yilpropanesulphonamide

A solution of Intermediate 11 (0.65g) in absolute ethanol (40m¢) was hydrogenated over a mixture of
pre-reduced 10% palladium on charcoal (150mg) and 5% platinum on charcoal (150mg) catalysts in ethanol 35
(10m¢). The mixture was filtered through hyflo and evaporated in vacuo to give a yellow oil which on
trituration with ER gave the tit/le compound as a white solid (170mg) m.p. 82-83.5° {(dec). o

Found: C,62.3; H7.9;  NJ5.5.
C26H40N205S.0.5H,0 requires : C,62.2; H,8.2; N,5.6%.
. - 40
EXAMPLE 9 ] - ’
N-[2-Hydroxy-5-[1-hydroxy-2-[[3-[(6-phenylhexyljoxy]propyllaminojeth yllphenylimethanesulphonamide,
- benzoate (salt) : - o : : . _
Intermediate 15 (0.69g) in DMF (2m¢) was added dropwise to a solution of N-[5-[(2-amino-1- ' 45

45

80

55

60
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hydroxyethyl)]-2-hydroxy-phenyl-methanesulphonamide {0.85g) and N, N-diisopropylethylamine (0.33g) in

‘DMF (20m¢) at 80° under nitrogen, The mixture was stirred at 80° for 3h, and evaporated in vacuo. The

residual oil was dissolved in EA (560m¢) and washed with water (100m¢). The aqueous phase was

re-extracted with EA (75m¢), the combined organic phases were dried ( Na,S0,) and evaporated in vacuo to

give an oil. Purification by [FCS] eluting with T-ET-A (39:10:1) gave a brown oil which was dissolved in ME 50
(10m¢) and treated with benzoic acid {0.08g). The solvent was evaporated in vacuo and the residue triturated

with ER to give the title compound as an ivory solid (140mg) mp.p133-133.5°.

- Found: - , C,62.79; H,7.27; N,4.77.
C24H35N205S.O7H502.0.5H20 requires C,62,50; H7.28, N,4.70%.
, : 55

" EXAMPLE 10

N-[2-Hydroxy-5-{1-hydroxy-2-[[5-(4-phen ylbutoxy)penyllamino]ethyllphenyljacetamide
- A solution of N-[5-bromoacetyl-2-{phenyimethoxy)phenyl]acetamide (1 .00g), Intermediate 17 (0.9g) and
N,N-diisopropylethylamine (0.46g) in DMF (50m¢) was stirred under nitrogen for 6h. The solution was 60
diluted with water (50m#) and extracted with EA (2x 100m¢) and washed with 2N hydrochloride acid (50m¢),
2N sodium bicarbonate {50m¢), dried {Na,SO,) and evaporated in vacuo to give a yellow oil which
crystallised on standing. The resulting cream solid (1.67g) was dissolved in ethanol (90m¢) and
hydrogenated over a mixture of pre-reduced 10% palladium oxide on charcoal (300mg) and 5% platinum
oxide on charcoal (300mg) catalysts in ethano! (25m¢). The mixture was filtered through hyflo and 65
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evaporated in vacuo to give én oil which on trituration with ER gave a brown foam. Purification by [FRC]

eluting with T-ET-A(39:10: 1) gave an oil which
foam (0.31g). T.l.c. (T-ET-A 39 : 10 : 1) Rf 0.26.
: Found: )

025H35N2040.5H20 requirgs

EXAMPLE 11

on trituration with ER gave the title compound as a brown.

C,68.66;
C,68.62;

-H,8.63;
H,8.52;

N,6.39.
N,6.40%.

"_[2-Hydroxy-5-[1-hydroxy-2-[[t 6-(4-pheh ylbutoxy)hexyllamino]ethyljphen yI]-N,N-dimethy/sulphamide
A solution of Intermediate 16 (0.61g) in absolute ethanol (30m#) was hydrogenated over a mixture of
pre-reduced 5% platinum oxide on charcoal (1560mg) and 10% palladium oxide on charcoal (150mg) catalysts 10

in ethanol (10m#). The mixture was filtered throug
by [FCS] eluting with T-ET-A (39 :
(0.20g), m.p. 75-77°. '
: ‘Found: o
C26H41 N303S requires

EXAMPLE 12

h hyflo and evaporated in vacuo to give an oil. Purification
10 : 1) gave a brown oil, which on trituration with ER gave a cream solid

N,8.16.
N,8.28%.

C,60.96; H,8.12;

C61;51: H.8.14; 15

N-I2-Hydroxy-5-[1-hydroxy-2-[[ 6-[4-(4-methylphenyl)butoxy)hexyllamino, ]ethyl]phenyl]methanée

“sulphonamide

A solution of N-[5-(bromoa<':etyl)-2-(phenylmethoxy)phenyl]methanesulphonamide {1.0g), the amine

(0.9g) obtained by basification of Intermediate 13, a
left at room temperature for 18h, filtered and evapo

20 -
nd N,N-diisopropylethyiamine {0.4g) in THF {20m¢) was
rated. The residue was purified by [C] eluting with CX-ER

(1:1) to give a yellow oil (1.0g). The oil in ethanol (50m#) and THF {30m¢) was hydrogenated over 10%

palladium on charcoal (0.4g)

and 5% platinum on charcoal [
was purified by [C] eluting with T-ET-A (80:20:1) to give a yeliow gum, which was triturated with ER (40m¢

{0.3g) for 5h, filtered and evaporated. The residue :
25

to give the title compound as a yellow solid (0.2g) m.p. 65-67°. T.l.c. (T-ET-A 80:20:1) Rf0.2. S

- EXAMPLE 13

N-[2-Hydroxy-5-[1-hydroxy-2-[[ 6‘-{4—phehy/bufoxy)hexyl]amino]ethyl]pheny/]methanesulphonamide,

acetate(salt)
A solution of N-[2-hydroxy-5-[1-hydroxy-2-{[6-4-

phenylbutoxy)hexyl]amino]ethy’l]phenyl]methanes

“with acetic acid (0:8g) and the chioroform was evap

a yellow solid which was recrystallised from EA-ME to

121-123°. " - ,
- Found: - '

C25H33N205S.C2H402.Q.5H20 req'uires

7 - 30
. ! - -
ulphonamide (4.0g) in chioroform (50ml) was treated
orated. The residue was triturated with ER (50ml) toleave
give the title compound as a white solid (3.7g), m.p. :
B : : 35
C,59.3; -
C,59.2; -

H,7.9;
"H,7.85;

N,b.1.
N,5.1%.

The following are examples of suitableformulat’ionsbf compounds of the invention. The term "active

ingredient” is used herein to represent a compound of the invention and may be, for example, the

compound of Example 4.

Tablets
‘These may be p
~A.  Direct Compression
Active ingredient
Microcrystalline Cellulose

Magnesium Stearate BP
Compression weight

repared by the normal methods such as wet glﬁanulati_on or direct compression. -

40

a5
mg/tablet
20
196.5 -

1.5
200.0

USP - .
50

The-active ingredient is sieved through a suitable éieve, biended with thé excipients 1and compresséd u'sing

7mm diameter punches.
Tablets of other strengths may be prepared by a

itering the ratio of active ingredient to microcrystalline

55

cellulose or the compression weight and using punches to suit. -

B. Wet Granulation
Active ingredient
Lactose BP .
Starch BP :

Pregelatinised Maize Starch BP

~ Magnesium Stearate BP
Compression weight

mag/tablet
2.0
151.6
3090-
. 15.0
1.5
200.0

60

65
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The active ingredient is sieved through a suitable sieve and blended with lactose, starch and
pregelatinised maize starch. Suitable volumes of purified water are added and the powders are granulated.
After drying, the granules are screened and biended with the magnesium stearate. The granules are then ,
compressed into tablets using 7mm diameter punches.
§  Tablets of other strengths may be prepared by altering the ratio of active ingredient to lactose or the 5
compression weight and using punches to suit.
C.  For buccal administration
mg/tablet
10 Active ingredient 2.0 10
Lactose BP 94.8
Sucrose BP 86.7
Hydroxypropylmethylcellulose 15.0
Magnesium Stearate BP 1.5
15 Compression weight 200.0 15
The active ingredient is sieved through a suitable sieve and blended with the lactose, sucrose and
hydroxypropy!methylcellulose. Suitable volumes of purified water are added and the powders are .
granulated. After drying, the granules are screened and blended with the magnesium stearate. The granules
20 are then compressed into tablets using suitable punches. 20
The tabiets may be film coated with suitable film forming materials, such as hydroxypropylmethylcellu-
lose, using standard techniques. Alternatively the tablets may be sugar coated.
Capsules
25 mglcapsule 25
Active ingredient 2.0
* Starch 1500 97.0
Magnesium Stearate BP 1.0
Fill weight 100.0
30 : 30
* Aform of directly compressible starch. ] ]
The active ingredient is sieved and blended with the excipients. The mix is filled into size No. 2 hard gelatin
capsules using suitable machinery. Other doses may be prepared by altering the fill weight and if necessary
35 the capsule size to suit. 35
Syrup
This may be either a sucrose or sucrose free presentation.
40 A.  Sucrose Syrup 40
) : : mg/5ml dose
Active ingredient 2.0
Sucrose BP 2750.0
Glycerine BP 500.0
45 Buffer ) 45
Flavour ) as required
Colour )
Preservative )]
Purified Water BP to 5.0ml
50 50
The active ingredient, buffer, flavour, colour and preservative are dissolved in some of the water and the
glycerine‘is added. The remainder of the water is heated to dissolve the sucrose and is then cooled. The two
solutions are combined, adjusted to volume and mixed. The syrup produced is clarified by filtration.
6 . - B.  Sucrose-Free 55
mg/5mi dose
Active ingredient 2.0mg
Hydroxypropyl methylcelfulose USP 22.5mg
(viscosity type 4000)
60 Buffer } 60
Flavour )
Colour ) as required
Preservative )
Sweetner )
65 Purified Water BP to 5.0ml - 65
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 The hydroxypropy! methylceliulose is dispersed in hot water, cooled:and then mixed with an aqueous
solution containing the active ingredient'and the other components of the formulation. The resultant
solution is adjusted to volume and mixed. The syrup is clarified by filtration.

§ Metered Dose Pressurised Aerosol 5
- A. Suspension Aerosol
mg/metered dose Per can
Active ingredient
) micronised 0.100 26.40mg
10 Oleic Acid BP 0.100 2.64mg 10
Trichlorofluoromethane BP 23.64 5.67g
Dichlorodifluoromethane BP 61.25 14.70

15 - The active ingredientis micronised in a fluid energy mill to afine particle size range. The Oleic Acid is 15
mixed with the Trichlorofluoromethane at a temperature of 10-15°C and the micronised drug is mixed into
the solution with a'high shear mixer. The suspension is metered into aluminium aerosol cans and suitable
metering valves delivering 85mg of suspension are crimped onto the cans and the Dichlorodifluoromethane
is pressure filled into the cans through the valves. .

20 ) 20

B. Solution Aerosol
: mg/metered dose Per can
Active ingredient : 0.055 13.20mg
Ethanol BP 11.100 2.66g
25 Dichlorotetrafiuoroethane BP - 25.160 6.04g 25
Dichlorodifluoromethane BP 37.740 9.06g '
Oleic acid BP, or a suitable surfactant e.g. Span 85 (sorbitan trioleate) may also be included.

30 The active ingredient is dissolved in the ethanol together with the oleic acid or surfactant if used. The 30
alcoholic solution is metered into suitable aerosol containers followed by the trichlorofluoromethane.

Suitable metering valves are crimped onto the containers and dichlorodifluoromethane is pressure filled into
them through the valves. )

35 Suppositories . ] -35

Active ingredient 2.0mg’
* Witepsol H15t0 1.0g
* A proprietary grade of Adeps Solidus Ph. Eur.
40 ’ ’
A suspension of the active ingredient in moiten Witepsol is prepared and filled, using suitable machinery,
into 1g size suppository moulds.
Injection for Intravenous Administration
45 mg/ml 45
Active ingredient 0.5mg
Sodium Chloride BP as required
Water for Injection BP to 1.0ml
50 : 50
Sodium chloride may be added to adjust the tonicity of the solution and the pH may be adjusted, using
acid or alkali, to that of optimum stability and/or facilitate solution of the active ingredient. Alternatively -
suitable buffer salts may be used. ) : o
The solution is prepared, clarified and filled into appropriate size ampoules sealed by fusion of the glass.

556 The injection is sterilised by heating in an autoclave using one of the acceptable cycles. Alternatively the 55
solution may be sterilised by filtration and filled into sterile ampoules under aseptic conditions. The solution
may be packed under an inert atmosphere of nitrogen or other suitable gas.

Inhalation Cartridges
60 " mg/cartridge 60
Active ingredient micronised 0.200
Lactose BP to 25.0
65  The active ingredientis micronised in a fluid energy mill to'afine particle size range priorto blending with 65

40
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normal tabletting grade lactose in a high energy mixer. The powder blend is filled into No. 3 hard gelatin

capsules on a suitable encapsulating machine. The contents of the cartridges are administered using a’

powder inhaler such as the Glaxo Rotahaler.
CLAIMS
1. Compounds of the general formula (1)

QNH

rl

| .
HO : — ?HCHBNH?gCHS)mO(CHZ)nAr (1)
' on R”

wherein

m is an integer from 2 to 8 and

nisaninteger from 1 to 7 with the proviso that the sum total of m+n is 4 to 12;

Ar represents a phenyl group optionally substituted by one or more substituents selected from halogen
atoms,

Ci.salkyl or Cy. alkoxy groups, or an alkylenedioxy group of formula —0(CH,),0—, where p represents 1 or

R and R? each represents a Hydrogen atomora Ci-z alkyl group with the proviso that the sum total of carbon

atoms in R' and R?is not more than 4; :
Qrepresents a group R*CO~, R*NHCO—, R®R*NSO,— or R¥SO,— where R® and R* each represents a

hydrogen atom or a C;_3 alkyl group and R® represents a Cy.4 alkyl group; and physiologically acceptable salts

and solvates thereof. :

2. Compounds as claimed in claim 1, in which the total number of carbon atoms in the chains ~CHy),,—
and —(CH,);,is 7 to 10.inclusive. 7

3. Cbmpounds as claimedin claim 2, in whichmis2or3andnis6,ormis4andnis 3,40r5,0ormisb

andnis2,30rd4. . - - .. :
4. . -Compounds as claimed in claim 3, in which m is 5 and nis 4.

5. Compounds as claimed in any of claims 1 to 4 in which R? and R? independently represent a hydrogen

atom or a methyl group.

6. Compounds as claimed in claim 5 in which R'is a hydrogen atom and R? is a hydrogen atom or a
methyl group.

7. Compounds as claimed in any of claims 1to 6 in which Q is HCO—, CH;CO—, NH,CO—, (CH3),NSO,—,
or R°S0,— where R%is Cy_g alkyl. ,

8. Compounds as claimed in claim 7 in which Q is R5S0,— where R® is methyl. »

9. Compounds as claimed in any of claims 1 to 8 in which Ar is an unsubstituted phenyl group oris a
phenyl group substituted by one substituent which is a methyl group or a fluorine atom.
- 10. . Compounds of the general formula (la)

QNH

R1
|

HO CIIIICIizN}I(‘ZéCHz)mO(CHZ )nAr (Ia)

OH

wherein m is an integer from 2 to 5, nis aninteger from 2 to 6, and the sum total of m+nis 7,8 or 9;

,B’ represents hydrogen and R? represents a hydrogen atom or a methyl group;
.-Ar represents a phenyl group optionally substituted by a methyl group or a fluorine atom; and

Q represents HCO—, CH3CO—, NH,CO—, (CH3),NSO,— or R5S0,~ where R%is Cy.5 alkyl; and physiologically
-acceptable salts and solvates thereof. : ,

- 11. Compounds of the general formula (la) according to claim 10 wherein m is 5 and n is 4, Qis CH3zS0,—,

and-Aris a phenyl group or a phenyl group substituted by a fluorine atom.

12. The compound:

N-[2-hydroxy-5-[1-hyd roxy-2[[6-(4-phenylbutoxy)hexyi]amino]ethyl]phenyl]m'ethanesulphonamide and
physiologically acceptable salts and solvates thereof.

13. Thecompounds: .
Nr[2-hydroXy-51[1-hydroxy-2-[[6-[4-(4-fluorophenyl)butoxy]hexyl]amino]ethyl]phenyl]methane-
sulphonamide; '
N-[2-hydroxy-5-[1-hydroxy—2-[[1-methyl-6-(2-phenylet_hoxy)hexyI]amino]ethyl]phenyl]methan- ]
sulphonamide;

] N-[2-hydroxy—5—[1-hydroxy-2-[[6-(3-phenylpropoxy)hexyl]amino]ethyi]phenyl]formamide;

N-[2-hydroxy-5-[1 -hydroxy-2-[[6-(4-phenyl-butoxy)hexyllaminolethyl]phenyllurea;
N-[2-hydroxy-5-[1-hyd roxy-2-[[-3-[(6-phenylhexyl)oxy]propyl]amino]ethyl]phenyl]methanesulphonamide;
N-[2-hydroxy-5-[1 -hydroxy-2-[[6-(3-phenylpropoxy)hexyllaminolethyl]phenyljurea;
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X2is —CH,NR’ or a group convertible thereto by reduction,

%3 is —CH'R2(CH,),m_+ OF @ group convertible thereto by reduction, and

X% is —(CHj),—1 Or a group convertible thereto by reduction. - ;

at least one of X1, X2, X3 and X* representing a reducible group) fellowed, if necessary, by removal of any
protecting group present; and o i

16 16
N—[2-hydrdxy-5—[1-'hyd_roxy-Z-[[G-(B-phenyIpropoxy)hexyl]amino]ethyl]phenyl]methanesulphonémide;‘ :
N-[2-hydroxy-5-{1-hyd roxy—2-[[6-[4-(4—methylphenyl)butoxy]hexyl]amino]ethyl]phenyl]methan-
sulphonamide; o - L
and physiologically acceptable salts and solvates thereof. :

5 14. Compounds of formula (I) as defined in claim 1, in which m, n, R* and R* are as defined in claim 1,Ar 5
represents a phenyl group optionally substituted by one or two substituents selected from halogen atoms,
Cy.z atkyl or Cy.3 alkoxy groups of an atkylenedioxy group of formula —O(CH;),,0 - where p isior2,and Q
represents the group R*CO R3NHCO - or R*S0,— where R®and R* are as defined in claim 1, and R%is Cq:3
alkyl. . o

16 15. Aprocess for the preparation of compounds as claimed in any of claims 1to 14 ora physiologically 10

a‘cceptable salt or solvate thereof which comprises: o - )
{1a) for the preparation of a compound of formula (I} in which R is a hydrogen atom, alkylating an amine
of general formula (11} - )
R ONH
15
r% CllCll,,NI{7l{8 S (T
(BH

20 (where each of R®and R7 is a hydrogen atom or a protecting group and R8 is a hydrogen atom) with an 20

alkylating agent of general formuta (HI) - o ) :
LCH(CH2)mO(CH) AT - : : () .

25 R? 25
(wherein L represents a [eavihg group) followed, if necessary, by removal of any protecting grodp-preseht; .
or - ) ) - B - B . ) K .

(1b) for the preparation of a compound of formula (1} in which R' is a hydrogen atom, alkylating an amine
30 of general formula (V). ) - 30
. QNI
R0 4 xt-cu NR7R® (1V)

35 : o : . 35
(where each of R® and R’ is a hydrogen atom or a protecting group, R® represents a hydrogen atom or a
group convertible thereto under the reaction conditions, and X' represents —CH{OH)- or >C=0) with a
compound of general formula v) : :

40 R2CO(CH,)O(CHo) AT , , w40
in the presence of a redﬁcing agent followed, if necessary, by removal of any protecting group present; or

(2) deprotection of a protected intermediate of general formula (VIl) . -
45 ) QNH L 45
R ) .
r%0 CHCH NR7(‘I(CH Y O(CH,) A VII
Vo2 15 2/m 7 2n r ( )
OH ' R ] )

50 (where each of R®and R’ is'a hydrogen atom ora protecting group, except that at least one of RéandR’isa 50

protecting group); or _ : o : :
"(3) reducing an intermediate of general formula (VIIT)
QNH -

55 : - B8

r%0 xl—xg—x:*—cnzc')cnzx‘1 “Ar (VITI)
{wherein R®is a hydrogen atomora protecting group,
60 X'is —CH(OH) or a group convertible thereto by reduction, 60

:65
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if desired, converting the resulting compound of general formula (1} or a salt thereof into a physiologically
acceptable salt or solvate thereof.
16. A pharmaceutical composition comprising at least one compound of general formula (1) as defined in
any of claims 1 to 14 or a physiologically acceptable salt or solvate thereof, together with a physiologically
5 acceptable carrier or excipient. 5
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