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fwherein

€8]

Xisabond oraCigalkylene, Cag alkenylene or Cog alkynylene chain,and
Yisabond, oraCi.salkylene, Cz.4 alkenylene or Co.4alkynylene chain twith the proviso thatthe sum totat of carbon

atomsin X and Y isnotmorethan 8);

Py is a pyridyl group optionally substituted by one ortwo substituents selected from halogen, hydroxy, C13 alkyl and

Ci.zalkoxy; and

R and R%are independently hydrogenor C1.3 alkyl {with the proviso thatthe sum total of carbon atomsin RYandR2?is

notmorethan 4}l

and physiologically acceptable salts and solvates (e.g. hydrates) thereof, o
have a stimulant action at B-adreno-receptors and may be used in the treatment of diseases associated withreversible

airways obstruction (such as asthma and chronic bronchitis

), inflammatory and allergic skin diseases, congestive heart

failure, depression, premature labour, glaucoma and gastric or pepticulceration.
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1 GB2187734 A

SPECIFICATION
Dichloroaniline derivatives

5 This invention relatesto dichloroaniline derivatives having a stimulant action at B,-adrenoreceptors, to pro-
cesses for their preparation, to pharmaceutical compositions containing them and to their use in medicine.
Dihaloaniline derivatives have previously been described as bronchodilators having stimulant activity at
B-adrenoreceptors. ‘ :
Thus British Patent Specification No. 1178191 describes compounds of the general structure

Hal \74/::_.\\ T 2
g
HoN .74:. R R3
Hal
in which the substituents Hal represent bromine or chlorine atoms; R* represents hydrogen or hydroxyl; R?
and R® each represent hydrogen or Cy.4 alkyl; and R* and R® each represent hydrogen, Cy.s alkyl, alkenyl,
alkynyl, hydroxyalkyl, alkoxyalky!, dialkylaminoalkyl, cycioalkyl, phenyl, benzyl or adamantyl, or NR*R®
20 formsa heterocyclic ring optionally substituted by C4_3 alkyl groups.

We have now found a novel group of dichloroaniline derivatives, which differ structurally from those
described in British Patent Specification No. 1178191, and which have a desirable and useful profile of ac-
tivity.

Thus the present invention provides compounds of the general formula (_1)

10

15

25

Cl

\.___. Ri

HN 7 N HCH NH|XCH OCH ,Y-P (I}

% A I O

P y—" OH R

/

Cl

wherein

35 Xrepresents a bond oraCy.¢ alkylene, Co.salkenylene or Cz s alkynylene chain and Y represents a bond, ora
C,.qalkylene, C,.4 alkenylene or C,.4 alkynylene chain with the proviso that the sumtotal of carbon atoms in X
andYis notmorethan 8;

Py represents a pyridy| group optionally substituted by one or two substituents selected from halogenatoms
or hydroxy, Cq.z alkyl or C4_3 alkoxy groups; and

40 R'and R?each represent a hydrogen atom ora Cy_zalky! group, with the proviso thatthe sum total of carbon
atomsinR'and R%isnotmorethan4;
and physiologically acceptable salts and solvates (e.g. hydrates) thereof.

It will be appreciated that the compounds of general formula (1) possess one ortwo asymmetric carbon
atoms, namely the carbon atom ofthe

45

—CH-
|
OH

50 group and, when R" and R?are different groups, the carbon atom to which these are attached. Thecom-
pounds according to the invention thus include all enantiomers, diastereoisomers and mixturesthereof,
including racemates. Compounds in which the carbon atom inthe

~CH-
55 l
OH

groupisinthe R configuration are preferred.
In the definition of general formuia (I}, the term alkenylene includes both ¢/s and trans structures.
60 Inoneaspectthe invention provides compounds of formula (l) in which R, R?, Y and Py are as defined in
formula (1), and X represents a C.g alkylene, Co.¢ alkenylene or C;.s alkynyleneclaim.
In the general formula (1), the chain X may be for example—{CHz)z—, —(CHz)3~, —(CHz) 4=, ~(CH3)g—, = (CH2)s—,
~CH,C=C-,—(CH,),CH=CH-,~(CH_),C=C~,~CH=CHCH-, ~CH=CH(CHa),- or-CH,C=CCHx-. The chainy

may be for example ~CHy~, =(CHz)2—, ~(CHz)s—, ~{CHz)¢—,-CH=CH-, -C=C-, CH,CH=CH- or-CH,C=C-.Y may

65 also represent forexample a bond.

BNSDOCID: <GB___2187734A_|_>

10

15

20

25

30

35

40

45

50

55

65



2 GB2187734 A

Preferably the total number of carbon atoms in the chains X and Yis 4 to 8 inclusive. Compoundswherein
the sum total of carbon atoms in the chains X and Y is 4,5, 6 or 7 are particularly preferred.

In one preferred group of compounds of formula (I} X represents a C,.¢ alkynylene or, more preferably,a
Crealkylene chain and Y represents a Cy.4 alkylene chain. Particular compounds of this type are those

5 wherein Xis —(CHz)a— cr—(CH2)4- andY iS‘—CHz-,—(CHz)g- Ol""(CHz)g"‘, orX iS—(CHg)gCEC"‘ andY iS-‘(CHz)z—.

Inthe compounds of formula (1) R! and R may each be, for example, methyl, ethyl, propyl orisopropyl
groups exceptthatifone of R' and R2?is a propyl of isopropyl group, the other is a hydrogen atom oramethyl
group. R? and R2are each preferably a hydrogen atom ar a methyl group.

A preferred group of compounds are those wherein R'and R2are both hydrogen atoms, or R'isahydrogen

10 atom and R?is aCq_zalkyl group, particularly amethyl group.

The pyridyl group represented by Py may be attached tothe rest of the molecule at either the 2-,3-or
4-position.

When the pyridyl group is substituted, the substituent(s) may be at the 2-, 3-, 4-, 5- or 6- position(s) inthe
ring. When the pyridyl group is substituted by one ortwo halogen atoms, these may be fluorine, chlorine or,

15 more preferably, bromine. When the pyridyl group Py is substituted, it preferably contains a single substi-
tuent. More preferably the substituted pyridyl group is attached to the rest ofthe molecule at the 2- position,
and the single substituent is atthe 3-, 5- or 6- position.

A preferred group of compounds are those of formula (1) in which R" represents a hydrogen atom and R?
represents a hydrogen atom or a Cy.3 alkyl {e.g. methyl)group, X represents ~(CHg)s—,—(CHz)s~or

20 —(CH,),C=C-, Y represents~CHz—,—(CHz)z- or—(CHa)3~, and Py represents a pyridyl group attachedtotherest
ofthe molecule at the 2-, 3- or 4-position, optionally containing a single substituent selected from hydroxy,
C1.z alkyl (e.g. methyl), Cy.3 alkoxy (e.g. methoxy) or halogen (e.g. bromine).

Afurther preferred group of compounds are those of formula {I) in which R* represents a hydrogenatom
and R? represents a hydrogen atom or a methyl group, X represents—~(CHz)4- or—{CH,),C=C-, Yrepresents

25 —CHx—,—{CHz)— or—{CHala—, and Py represents a pyridyl group attached to the rest ofthe molecule atthe 2-,3-
or4- position, optionally containing a single substituent selected from hydroxy or methyl.

Aparticularly preferred group of compounds are those of formula {1} in which R?and R?both represent
hydrogen atoms, X represents «(CHals—, Y represents—CHy—, ~(CHy)~ or—(CHz)s~, and Py represents an
unsubstituted pyridyl group attached to the rest of the molecule atthe 2- or 3- position, or a 2- pyridyl group

30 containing a single hydroxy substituent.

Especially preferred compounds from within this group are those in which Py isan unsu bstituted pyridyl
group attached to the rest of the molecule atthe 2- position.

Particularly preferred compounds according to the invention are:
4-amino-3,5-dichloro-a-[[[6-[2-(2-pyridinyllethoxy]hexyllamino]methyl]benzenemethanol;

35 4-amino-3,5-dichloro-a-[[[6-]3-(3-pyridinyl)propoxylhexylJamino]methyl]benzenemethanol;
4-amino-3,5-dichloro-o-{[[6-[4-(3-hydroxy-2-pyridinyl)butoxy]hexylJamino]methylJoenzenemethanol;
4-amino-3,56-dichloro-a{[[6-3-(2-pyridinyl)propoxylhexyllamino]methy!]benzenemethanol;
4-amino-3,5-dichloro-a-[[[6-[2-(3-pyridinyl)ethoxy]hexylJamino]methyllbenzenemethanol:
4-amino-3,5-dichloro-a-[[[1-methyl-6-[2-{2-pyridinyl)ethoxylhexyl]Jamino]methyl]benzenemethanol;

40 and their physiclogically acceptable salts and solvates.

Suitable physiologically acceptable salts of the compounds of general formula {l} include acid addition
salts derived from inorganic and organic acids, such as hydrochlorides, hydrobromides, sulphates, phosph-
ates, maleates, tartrates, citrates, benzoates, 4-methoxybenzoates, 2- or 4-hydroxybenzoates, 4-
chlorobenzoates, benzenesulphonates, p-toluenesulphonates, methanesulphonates, naph-

45 thalenesulphonates, sulphamates, ascorbates, salicylates, acetates, diphenylacetates, triphenylacetates,
adipates, fumarates, succinates, lactates, glutarates, gluconates, tricarballylates, hydro-
xynaphalenecarboxylates e.g. 1-hydroxy- or 3-hyd roxy-2-naphthalenecarboxylates, or oleates.

The compounds according to the invention have a stimulant action at 8,-adrenoreceptors, which further-
more is of a particularly advantageous profile. The stimulant action was demonstrated inthe isolatedtrachea

50 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 inthese tests.

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

55 Thecompoundsaccording tothe invention are also indicated as useful for the treatment of inflammatory
and allergic skin diseases, congestive heart failure, depression, premature labour, glaucoma, andinthe
treatment of conditions in which there is an advantage in lowering gastric acidity, particularly in gastricand
peptic ulceration.

The invention accordingly further provides compounds of formula {l) and their physiologically acceptable

60 salts and solvates foruse in the therapy or prophylaxis of diseases associated with reversible airways ob-
struction in human or animal subjects.

The compounds according to the invention may be formulated for administration inany convenientway.
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3 GB2187734 A 3

The invention therefore includes within its scope pharmaceutical compositions comprising atleast one com-
pound of formula (1) or a physiologically acceptable salt or solvate thereof formulated for use in humanor
veterinary medicine. Such compositions may be presented for use with physiologically acceptable carriers
or excipients, optionally with supplementary medicinal agents.

5 Thecompoundsmay be formulated in aform suitable for administration by inhalation orinsufflation, or 5
fororal, buccal, parenteral, topical {including nasal) or rectal administration. Administration by inhalationor
insufflation is preferred.

For administration by inhalation the compounds according to the invention are conveniently deliveredin
theform of an aerosol spray presentation from pressurised packs, with the use of a suitable propelfant, such
. 10 asdichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafiuoroethane, carbon dioxide or other 10
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.
Alternatively, 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
15 powder base such as lactose or starch. The powder composition may be presented in unit dosage forminfor 15
example capsules or cartridges of e.g. gelatin, or blister packs from which the powder maybe administrered
with the aid of an inhaler orinsufflator.
For oral administration, the pharmaceutical composition may take the form of, for exampie, tablets, cap-
sules, powders, solutions, syrups or suspensions prepared by conventional means with acceptable ex-
20 cipients. 20
For buccal administration the composition may take the form of tablets, drops, or lozenges formulated in
conventional manner.
The compounds ofthe invention may be formulated for parenteral administration by bolus injectionor
continuous infusion. Formulations for injection may be presented in unitdosage form in ampoules, orin
256 multi-dose containers with an added preservative. The compositions may take such forms assuspension, 25
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 powderform for recon-
stitution 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
30 creams formulated in a conventional manner, with for example an aqueous or oily base, generally withthe 30
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 propellant.
The compounds ofthe invention may also be formulated in rectal compositions such as suppositories or
35 retention enemas, e.g. containing conventional suppository bases such as cocoa butter or other glyceride. 35
Where pharmaceutical compositions are described above for oral, buccal, rectal or topical administration,
these may be presented in a conventional manner associated with controiled release forms.
A proposed daily dosage of active compounds for the treatment of man is 0.005mg to 100mg, which may
be conveniently administered in one ortwo doses. The precise dose employed will of course depend onthe
40 age and condition of the patient and onthe route of administration, Thus a suitable dose foradministration 40
by inhalation is 0.005mg to 20mg, for oral administration is 0.02mg to 100mg, and for parenteral administra-
tion is 0.01mgto 2mg for administration by bolus injection and 0.01mg to 25mg for administration by infu-
ston.
The compounds according to the invention may be prepared by a number of processes, as described inthe
45 following, wherein X, Y, Py, R' and R? are as defined for general formuia {l) unless otherwise specified. In 45
. addition, the pyridyl group Py may be as defined in formula () or may be in a form which is subsequently
convertible into the required grouping by conventional methods.
it will be appreciated that certain of the reactions described below are capable of affecting other groupsin
. the starting material which are desired in the end product; this applies especially in the reduction processes
50 described, particularly where hydrogen and a catalyst are used and when an ethylene or acetylene linkage is 50
required in the compound of the invention. Care must therefore be taken in accordance with conventional
practice, either to use reagents which will not effect such groups, or ta perform the reaction as part ofa
sequence which avoids their use when such groups are presentin the starting material.
In the preparation of both intermediates and end-products the final step in the reaction may be theremoval
56 ofa protecting group. Conventional protecting groups may be used, as described for example in “Protective 55
Groups in Organic Chemistry”, by Theodora Greene (John Wiley and Sons Inc, 1981). Thus hydroxyl groups
may for example be protected by arylmethyl groups such as benzyl, diphenylmethyl or triphenylmethyl, by
acyl groups such as acetyl, or as tetrahydropyranyi derivatives. Suitable amino protecting groupsinclude
aryimethyl groups such as benzy!, a-methylbenzyl, diphenylmethyl or triphenylmethyl, and acyl groups such
60 as acetyl, trichloroacetyl ortrifluoroacetyl. 60

BNSDOC!D: <GB___ 2187734A__ [ >



4 GB2187734 A

Conventional methods of deprotection may be used. Thus for example arylmethyl groups may be removed
by hydrogenolysis in the presence of a metal catalyst {e.g. palladium on charcoal). Tetrahydropyranyl groups
may be cleaved by hydrolysis under acidic conditions. Acyl groups may be removed by hydrolysis withan
acid such as a mineral acid e.g. hydrochloric acid, or a base such as sodium hydroxide or potassium car-

5 bonate,and agroupsuch as trichloroacetyl may be removed by reduction with, for exampile, zinc andacetic
acid.

in one general process {1}, a compound of general formula (I} may be prepared by alkylation.Conventional
alkylation procedures may be used.

Thus, for example, in one process {a), acompound of general formula (I} inwhich R'is a hydrogen atom

10 may be prepared by atkylation of an amine of general formula (l})

cl
\

L

v/
H N__e
15 2! \

N HCHNR 3R (11)
g

Cl

20 (wherein R*is a hydrogen atom or a protecting group and R%is a hydrogen atom) followed by removal ofany
protecting group where present.
The alkylation (a) may be effected using an alkylating agent of general formula (iii}:

LCHXCH,OCH,Y-Py ()

25 !
RZ

{wherein Lis aleaving group, forexamplea halogen atom such aschlorine, bromine oriodine, ora
hydrocarbylsulphonyloxy group such as methanesulphonyloxy or p-toluenesulphonyloxys.

30 Thealkylationis preferably effected inthe presence of a suitable acid scavenger, for example, inorganic
bases such as sodium or potassium carbonate, organic bases such astriethylamine, diisopropylethylamine
or pyridine, or alkylene oxides such as ethylene oxide or propylene oxide. The reaction isconveniently
effected in a solvent such as acetonitrile or an ethere.g. tetrahydrofuran or dioxan, aketone e.g. butanoneor
methy! isobuty! ketone, a substituted amide e.g. dimethylformamide or a chiorinated hydrocarbone.g.

35 chloroform, at atemperature between ambient and the refluxtemperature of the solvent.

According to another example (b) of an alkylation process, a compound of general formuia (I} in which R'
represents a hydrogen atom may be prepared by alkylation of an amine of general formula (i1}, as previously
defined except thatR*is ahydrogen atomora group convertible thereto under the reaction conditions, witha
compound of general formula {IV):

40
R?COXCH,0OCH,Y-Py {1V}

in the presence of areducing agent, followed when necessary by removal of any protecting groups.
Examples of suitable R* groups convertibleinto a hydrogen atom are arylmethyl groups such as benzyl,
45 o-methylbenzyl and benzyhydryl.

Suitable reducing agents include hydrogen in the presence of a catalyst such as platinum, platinum oxide,
palladium, palladium oxide, Raney nickel or rhodium, on a support such as charcoal, using an alcohol, e.g.
ethanol or methanol, oran ester e.g. ethyl acetate, oran ethere.g. tetrahydrofuran, or water, asreaction
solvent, ora mixture of solvents, e.g. a mixture oftwo or more ofthose just described at normal orelevated

50 temperature and pressure, for examplefrom 20to 100°Cand from 1to 10 atmospheres.

Alternatively when one or both of R® and R*are hydrogen atoms, the reducing agent may be a hydridesuch
as diborane or a metal hydride such as sodium borohydride, sodium cyanoborohydride or lithium alumi-
nium hydride. Suitable solvents forthe reaction with these reducing agents will depend on the particular
hydride used, butwill include alcohols such as methanol or ethanol, or ethers such as diethyl ether or tert-

55 butyl methyl ether, ortetrahydrofuran.
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5 GB2187734 A

When a compound of formula {ll) where R® and R* are each hydrogen atoms is used, the intermediateimine
of formula (V) may be formed:

Cl
\
5 oo

Z N\
HZN___-\ /-_EH;HZN:?XCH2E]CH2Y-P)/ (V)

’ 10 : Cl )

Reduction ofthe imine using the conditions described above, followed, where necessary, by removal of
any protecting groups, gives acompound of general formula(l).
In another general process (2}, a compound of general formula (I) may be prepared by reduction. Thus, for
15 example, acompound of general formula (I} may be prepared by reducing an intermediate of general for-
mula (V1):
Cl
\

7N
20 X4__a /-_x 1_X2-X3-CH,0CH,Y-Py (vi)

25
wherein atleastone of X4, X', X2, X3and Y represents a reducible group and/or Py contains a reducible group

andthe other(s) take the appropriate meaning as follows, which is X*is—NHR®, X" is—CH(OH)-, X2%is
-CH,NR3- (wherein R® and R® each represent a hydrogen atom or a protecting group), X®is—-CR'R?X, and Py
andY are as defined in formula (), followed where necessary by removal of any protecting groups.

30 Suitablereducible groups include those wherein X*is~NO,, X" is a group ~C=0,X%isa group
—~CH,NR®- (wherein R® represents a group convertible to hydrogen by catalytic hydrogenation, forexample
an arylmethyl group such as benzyl, benzhydryl or a-methylbenzyl) oran imine (-CH=N-) group or agroup
~CONH-, X3is a group—COX~ or agroup CR'R®X {where X is C,.¢ alkenylene or C, g alkynylene}, or—X>-X3-is
agroup—CH,;N=CR2X~, Y is C.4 alkenylene or alkynylene, and Py is a pyridyl N-oxide group.

35 Thereduction may be effected using reducing agents conveniently employed for the reduction of ketones,
imines, amides, protected amines, alkenes, alkynes, N-oxides and nitro groups.

Thus, for example, when X*in general formuia (Vl) represents a nitro group, this may be reduced to an
amino group using hydrogen in the presence of acatalyst as previously described for process (1) part (b).
When X' in general formula (V1) represents a >C=0 group this may be reduced to a—CH{OH}- group using

40 hydrogenin the presence of 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 ethanol, or an ethersuch
as tetrahydrofuran, or a halogenated hydrocarbon such as dichloromethane.

45 When X2in general formula (V) represents a—CH,R®— group or the group CH=N-, or-X2-X3- represents
. ~CH,N=CRZX~ this may be reduced to a—CH,NH- or—CH,NHCHR2X- group using hydrogen in the presence
of a catalyst as previously described for process (1) part {b}. Alternatively, when X2 or-X2-X3~ isthe group
~CH=N- or-CH,N =CR2X- this may be reduced to a~CH;NH- or—~CH,NHCHR?X~ group using a reducing
. agent and conditions as just described for the reduction of X" when this represents a >C=0 group.

§0 When X?orX%ingeneral formula (V1) represents a—CONH- or-COX- group, this may be reducedtoa
group—CH,;NH- or-CH;X~, using a hydride such as diborane or a complex metal hydride such aslithium
aluminium hydride orsodium bis(2-methoxyethoxy)aluminium hydride in a solvent such as an ether, e.g.
tetrahydrofuran or diethyl ether.

When X3 represents a group CR'RZX where X is C,. alkenylene or C,.s alkynylene, or Y represents Co 4

55 alkenylene or C,.4 alkynylene, this may be reduced to C, g alkylene or C,_4 alkylene respectively using
hydrogenin the presence of a catalyst as previously described for process (1) part (b). Alternatively, when X
is C;. g alkynylene or Y is C,.4 alkynylene this may be reduced to C,.¢ alkenylene or C,.; alkenylene respectively
using for example hydrogen and alead-poisoned palladium on calcium carbonate catalyst in a solvent such
as pyridine, or lithium aluminium hydride in a solvent such as diethyl ether at a low temperature e.g. 0°C.

60 When Py represents a pyridyl N-oxide group, this may be reduced to a pyridyl group using hydrogen anda
catalyst such as Raney nickel, in a solvent such as an alcohol e.g. methanol.
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Where itis desired, in the above processes {1b) and (2), to use a protected intermediate of general formula
{11} or (VH1), it is particularly convenient to use a protecting group R3 and/or R®which is capable of being
removed under the reducing conditions, for example hydrogen and a catalyst, thus avoiding the needfora
separate deprotection step. Suitable protecting groupsinclude arylmethyl groups such as benzyt, benzhydryl
and a-methylbenzyl.

In afurther general process (3}, acompound of general formula (1) may be prepared by deprotection ofa
protected intermediate of formula (VII)

cl .
o- . Rl
7 N\ l
REHN__s *—HCHNR 3(fxm20cn oY-Py (VII)
\ / 7 N
L — OR R

:

Cl

where R%, R® and R” each represent a hydrogen atom ora protecting group, or R and R” together representa
protecting group, and/or any hydroxy substituentin the group Py is protected, with the proviso that atleast
one of R3, R® and/or R” represents a protecting group and/or Py contains a protecting group.

Conventional protecting groups and methods for their removal may be used, as described previously.
Thus, for example, R® may represent an arylmethyl group e.g. benzyl, which may be removed by hydro-
genolysisin the presence of a metal catalyst (e.g. palladium on charcoal), and/or R%, R® and/or R” may repre-
sentan acyl (e.g. acetyl) group(s) which may be removed by boiling with a dilute mineral acid (e.g. hydrochlo-
ric acid), ortreating with a dilute mineral acid (e.g. hydrochloric acid), or treating with a base (eg. sodium
hydroxide) in a solvent such as analcohol {e.g. ethanol) atroom temperature.

In a further embodiment of the deprotection process (3) the groups R® andR” may together representa
protecting group as in a compound of formuia vy

Cl .
\o____o R 1

R6NH_-// \\-_?HCH 2N[§ZXCH ,0CH,Y-Py (VIII)
\ ' P

Cl RS

where R® represents a hydrogen atom or a protecting group, Py may contain a protecting group and R®
represents a carbonyl or thiocarbonyl moiety or a group CR'R™ {where R'®and R" each representa
hydrogen atom or an alkyl group, orone or R'®and R'! may representan aryl e.g. phenyl group) formedfrom
an aldehyde or ketone such as acetaldehyde or acetone. Acompound of formula (Vill) may be converted into
acompound of formuila {I) by hydrolysis under acidic or basic conditions using for example aqueous hydro-
chloric or sulphuric acid or sodium hydroxide, with, where necessary, removal of any otherprotecting
groups using the methods described above. The hydrolysis may conveniently be carried outin a solvent such
as an ether (e.g. tetahydrofuran) at a temperature of forexample room temperatureto 1 00°C.

Inthe general processes described above, the compound of formulia (I) obtained may be in the form ofa
salt, conveniently in the form of a physiologically acceptable salt. Where desired, such salts may be conver-
ted to the corresponding free bases using conventional methods.

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

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

When a specific enantiomer of acompound 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 apprapriate optically active acid may be used to form saltswith the racemate ofa
compound of general formula (). The resulting mixture ofisomeric salts may be separated for example by
fractional crystallisation, into the diastereoisomeric salts from which the required enantiomer of acom-
pound of general formula {I) may be isolated by conversion into the req uired free base.

Alternatively, enantiomers of acompound of general formula (1} may be synthesised from the appropriate
optically active intermediates using any of the general processes described herein.

Specific diastereoisomers of a compound of formula (I) may be obtained by conventional methodsfor
example, by synthesis from an appropriate asymmetric starting material using any of the processes descri-
bed herein, or by conversion of amixture ofisomers of acompound of general formula (1) into appropriate
diastereoisomeric derviatives e.g.salts which then can be separated by conventional means e.g- by frac-

65 tional crystallisation.
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7 GB 2187734 A 7
Intermediates of formula (V1) for use in the reduction process {2) may be prepared by a number of pro-
cesses, analogousto those described in UK Patent Specification No. 2165542A.
Thus for example intermediates of formula (VI) inwhich X' isthegroup ~ .C=0 may be prepared froma
haloketone of formula (1X}
5 Cl 5
\
7N
A — o—COCH jHal (1x)
10 —_ / ’ 10
[ I )
‘Cl

(where X%is as defined in formula (V1) and Hal represents a halogen atom e.g. bromine) by reaction with an

1§ amine ofgeneralformula {X) 15
R1
|
R®°NHCXCH,OCH,Y-Py {(X)
20 | 20
RZ

{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, dioxan, chloroform,

25 dichloromethane, dimethylformamide, acetonitrile, a ketone such as butanone or methylisobutylketone, or 25
an ester such as ethy! acetate, preferably in the presence of a base such as diisopropylethylamine, sodium
carbonate or other acid scavenger such as propylene oxide.

Intermediates of general formula (V1) inwhich X' is a group C=0may be reduced tothe corresponding
intermediate in which X' is a group-CH{OH)- using for example a metal hydride such as sodium borohydride

30 inasolvente.g. ethanol, methano! and/ortetrahydrofuran. 30

The intermediate amines of formula {X), particularly those inwhich R' and R? both represent hydrogen
atoms, and their acid addition salts are novel compounds and constitute a further aspect of the invention.
Intermediates of formula (VI) in which X?is the group-CH=N- may be prepared by reacting a glyoxal
derivative of formula (Xi)
35 Ci .35
\
L2 )
. 7\
XM e /._._cor:Hu (X1)
40 e 40
Cl
(where X*is a as defined in formula (V1)) with an amine of formula (X) (in which R® represents a hydrogen

45 atom), in a solvent such as benzene, tetrahydrofuran or an alcohol e.g. ethanol attemperatures up tothe 45

reflux temperature of the solvent.
Intermediates of formula (V1) in which X3 represents—COX— may be prepared by acylation of an amine of
formula (XIl)
Cl
50 \ 50
®.
V4 A
Xt o— X }-CH NHR 5 (XI11)
\ /
[ ] L
55 / 55
Cl
{where X' and X* are as defined previously, and R®is a hydrogen atom) using an activated derivative of an
acid of formula (Xiil)
60 60

Py-YCH,OCH,XCO2H {Xi)

Suitable activated derivatives include the imidazolide formed by reaction of the acid (Xilf) with 1,17-car-
bonyldiimidazole. The acylation may be carried outin asolventsuch as acetonitrile.
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Intermediates offormula (VIll) may be prepared from compounds offormula (XIV)

Cl
\

/
5 RENH

.~ gl

S OR7

Q1
10

N\ |
. . HCH oNR 3CXCH ,OCH ,Y-P (XIV)
/ ———? 2 iz 20CH oY -Py

twhere R®is as defined previously, and R® and R” are both hydrogen atoms) by reaction with 1,1'-

carbonyldiimidazole or 1,1 -thiocarbonyldiimidazole.

The amines of general formula {X) in which R%is a group convertible to hydrogen and R'and R%areboth
hydrogen atoms may be prepared by reaction of a compound of general formula {lil} in which R%isa
15 hydrogenatom with an amine R®NH,. The reaction may be effected in the absence or presence ofasoivent
such as a ketone e.g. butanone or methyl isobutyl ketone, an ether e.g. tetrahydrofuran or asubstituted
amide e.g. dimethylformamide, optionally in the presence of a base such as sodium carbonate or anorganic

amine e.g. triethylamine or N,N-diisopropylethylamine attemperatures b

etween 0°C and the refluxtem-

perature of the solvent. When the reaction is carried out in the absence of a solvent, the two reactants may be
20 heated attemperatures up tofor example 1560°C. Where desired, subsequent reaction with hydrogeninthe

presence of metal catalyst such as platinum inasolventsuch asan alcoho
formula (X) where R%is a hydrogen atom.

| e.g. ethanol yields a compoundof

Intermediates offormulae (1), (IX), (XI) and (XIl) are either known compounds or may be prepared by
methods analogous to those described forthe preparation of known compounds.
25 Suitable methods for preparing intermediates of formula (I}, {IV), {X} and (Xlli} are described in UK Patent
Specifications Nos. 2140800A, 2159151A and 21 65542A and in the exemplification included hereinafter.
The following examples illustrate the invention. Temperatures are in°C. ‘Dried’ refers to drying using
magnesium sulphate or sodium sulphate except where otherwise stated. Thin layer chromatography (t.l.c.}

was carried out on Si0, and flash column chromatography {FCC) was carri

ied out on silica (Merck (RTM)} 9385)

30 using, unless otherwise stated, one of the following solvent systems: A-toluene:ethanol:0.88 ammonia;
B-hexane:ethyl acetate:triethylamine; C-toluene:ethanol:triethylamine. The following abbreviations are
used: THF - tetrahydrofuran; DMF - dimethytformamide; BTPC - bis({triphenylphosphine} palladium (i}

chloride; DEA - N,N-diisopropylethylamine; DMSO-dimethylsulphoxide;
sulphate.

35 )
Intermediate 1is 1-{4-amino-3,5-dichlorophenyl)-2-bromoethanone.

TAB - tetra-n-butylammonium bi-

Intermediate 2is 4-amino-a-{aminomethyl)-3,5-dichlorobenzenemethanol.

40 intermediate 3
N-[{{3-(Pyridin yl}-2—propyny/]axy]hexy/]benzenemethanamine

Amixture of 2-bromopyridine (2.0g), N-[6-[{2-propynyl)oxylhexyl] benzenemethanamine (3.2g), BTPC
{0.07g), cuprous iodide (0.007g), and diethylamine {20m¢) was stirred under nitrogen for 18h, treated with
aqueous sodium bicarbonate (1M, 50m¢), and extracted with diethyl ether (2x100m¢). The dried extractwas

45 evaporated and the residue was purified by FCC eluting with diethyl etherto give the title compoundasa

yellow 0il {3.0g), t.1.c. (diethyl ether) R 0.05.

Intermediate 4
2-{2-{(6-Bromohexyl)oxylethyllpyridine

50 Amixture of 2-pyridineethanol (5g), 1,6-dibromohexane (20m¢), 50% {(wiv) sodium hydroxide (20m¢} and
TAB (500mg) was stirred at room temperature for 6h. Water {(100m¢) was added and the mixture was extra-
cted with ether (2 x100m¢). The organic extracts were washed with water and brine, dried and concentrated
to an oil which was purified by FCC eluting with hexane—hexane-ether{1:1)to give the titlecompound asa

colourless oil (6.6g), t.l.c. {hexane-ether 1:1) Rf 0.19.

55 Intermediates5-14were preparedin a similar manner from the appropriate alcohol and bromocompound:

Intermediate 5

3{3{(6-Bromohexyljoxylpropyllpyridine as a yellow cil {11.0g), t.L.c. {hexane-ether 1:1) Rf0.16, from 3-
pyridinepropanol (10g) and 1,6-dibromohexane (40m¢) with a reaction time of 3h.

60
Intermediate 6

(Z)-2-[4-[(6-Bromohexyljoxy}-1 -butenyll-3-(phenylmethoxy/pyridine

From (E/2)-4-[3-{phenylmethoxy)-2-pyridinyl}-3-buten-1 -01{2.74g) and 1,6-dibromohexane (10.03g), witha
reaction time of 18h and using ethyl acetate for extraction. FCC eluting with cyclohexane-ethyl acetate {100:0

65 — 95:5) gave the title compound as a yellow oil (1.74 g}, t.l.c. (ethyl acetate
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9 GB 2187734 A 9
Intermediate 7 :
2-[2-[(6-Bromohexyl)oxylethyl}-6-methyipyridine
From 6-methyl-2-pyridineethanof {5g) and 1,6-dibromohexane (26g), stirring the reaction mixture under
nitrogen for 18h, and using ethyl acetate for extraction. FCC eluting with cyclohexane — cyclohexane-ethyi
5 acetate (92:8) gavethe title compound as a yellow oil {9g), t.l.c. {System A 80:20:1) Rf 0.6. 5
Intermediate 8
2-[3-[(2-Propynyljoxylpropyllpyridine
From 2-pyridinepropanol (13.7 g} and propargyl bromide (80% solution intoluene, 12 m#), with a reaction
10 time of 2h. FCC eluting with hexane-ether (1:1) gave the title compound as an orange oil (9.0g), t.|.c. (System 10
B80:20:1)Rf0.15.
Intermediate 9
43-[(6-Bromohexyl)oxylpropy/lpyridine
15 From4-pyridinepropanol (2.0g) and 1.6-dibromohexane {8m¢)}, with a reaction time of 30min. FCC eluting 15
with hexane->ether gave the title compound as a colourless oil (1.1g), t.l.c. {ether) Rf0.45.
Intermediate 10
2{3-[(5-Bromopentyl)oxylpropyllpyridine
20 From 2-pyridinepropanol (5g) and 1,5-dibromopentane (24.83g), stirring the reaction mixture under nit- 20
rogen for 5h, and using ethyl acetate for extraction. FCC eluting with cyclohexane — cyclohexane-ethy!
acetate (9:1) gave the title compound as a yellow 0il {5.5g), t.l.c. {cyclohexane - ethyl acetate 9:1) Rf0.15.
Intermediate 11
26 2-{4-[f6-Bromohexyl)oxylbutylpyridine 25
From 2-pyridinebutancl (3.86g) and 1,6-dibromohexane (15m¢), with a reaction time of 4h. FCCeluting
with hexane— ether gave the title compound as a pale yellow oil {3.7g), t.l.c. (hexane -diethyl ether 1:1) Rf
0.22.
30 /ntermediate 12 30
2-[2-[{5-Bromopentyl)oxylethyfipyridine
From 2-pyridineeethanol (5.0g) and 1,5-dibromopentane (16.6m¢), with a reaction time of 4h. FCC eluting
with hexane-diethyl ether (1:0— 1:1) gave the title compound as a colourless oil (6.15g), t.l.c. (ether-hexane
1:1)Rf0.19.
35 35
Intermediate 13
2 3-[(6-Bromohexylijoxylpropyl}-6-bromopyridine
From 3-(5-bromo-2-pyridinyl)propanol (2g) and 1,6-dibromohexane {(6.77g) with a reaction time of 3h. FCC
eluting with hexane-—shexane:ether (100:0—90:10) gave the title compound as a yellow oil (2.4g), t.1.c.
40 (hexane:ether9:1)Rf0.08. 40
Intermediate 14
2-[2-[(4-Bromobutylloxylethylpyridine
From 2-pyridineethanol (5.0g) and 1,4-dibromobutane {26.29g), with a reaction time of 4h. FCC eluting with
45 ether-hexane (1:1) gave the title compound as a pale yellow oil {6.4g), t.l.c. (ether-hexane 1:1) Rf0.37. 45
Intermediate 15
N-[61{2-(2-Pyridinyl)ethoxylhexylbenzenemethanamine
2-[2-[(6-Bromohexyl}oxylethy!]pyridine (6.3g) was added to benzylamine (20m¢) at 140° under nitrogen.
50 After 1h at 140° the reaction mixture was cooled and partitioned between 2M sodium hydroxide (100m#) and 50
ether {100m¢). The organic layer was washed with water and brine, dried and concentrated to a yellow oil.
The excess benzylamine was removed by distillation under reduced pressure to leave the title compound as a
yellow oil {6.8g) t.l.c. (System A 80:20:2) Rf 0.44.
Intermediates 16-22 were prepared in a similar manner by treating the appropriate bromocompoundwith
55 benzylamine: 55

Intermediate 16
N-[6-[3-(3-Pyridinyllpropoxylhexyllbenzenemethanamine as a yellow oil (7.5g), t.I.c. (System A 80:20:2) Rf
0.41, from 3-[3-{(6-bromohexyljoxy]propyi]pyridine (7.6g} and benzylamine {24m¢).
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Intermediate 17 .
N-16-[4-(3-Hydroxy-2-pyridinyl}b utoxylhexyllbenzenemethanamin
From 2-{4-[(6-bromohexyl)oxyJbutyl]-3-hydroxypyridine {1g) and benzylamine {3m¢}, partitioning the
reaction mixture, after 4h, between 8% sodium bicarbonate {10m¢#) and ethyl acetate (10m¢). Thefinal pro-
5 ductwas purified by FCC eluting with System C (95:5:1) to give the title compound as a yellow oil (0.8g), t.1.c. 5
{System C95:5:1) Rf 0.25.

Intermediate 18
N—[6-[2-{6‘-Methyl-2-pyridinyl)ethaxy]hexy!]benzenemethanamine

1¢ From 2-[2-[(6~bromohexyl)oxy]ethyl]-G-methylpyridine {5g) and benzylamine (15m¢), partitioning thereac- 10
tion mixture between 8% sodium bicarbonate (50m¢) and ethyl acetate {580m¢#). The final product was pur-
ified by FCC eluting with System C (95:5:1)to give the title compound as a pale yellow ol {3.7g},t.l.c. (System
C95:5:1) Rf0.32.

15 /ntermediate 19 15
N-[6-[3-(4-Pyridiny/}propoxy]hexyl]benzenemethanamine
From 4-[3-{(6-bromohexyl)oxylpropyllpyridine (1.1 g) and benzylamine {4m¢), partitioning the reaction
mixture, after 30min, between 8% sodium bicarbonate (15m¢) and ethyl acetate (20m¢). The final product
was pyrified by FCC eluting with System C {95:5:1 }to give the title compound as ayellow oil {1.0g}, t.l.c.
20 (System C90:10:1}Rf0.22. 20

Intermediate 20
N-{543-(2-Pyridinyl}propoxylp entyflbenzenemethanamine
From 2-[3-[{§-bromopentyl)oxylpropyllpyridine {69} and benzylamine (18m¢), partitioning the reaction
25 mixture between 8% sodium bicarbonate (50m¢#) and ethyl acetate (50m¢). The final product was purified by 25
FCC eluting with System C (95:5:1) to give the title compound as a yellow oil (6g), t..c. (System A 80:20:2) Rf
0.6.

Intermediate21
30 N-[6-[4-(2-Pyridiny/)butoxy]hexy/]benzenemethanamine 30
From 2-{4-{(6-bromohexyl)oxylbutylJpyridine {3.2g) and benzylamine {10m¢), partitioning the reaction
mixture between 8% sodium bicarbonate (50m¢) and ether {50m¢). The final productwas purified by FCC
eluting with System C (95:5:1}to give the tit/e compound as a pale yellow oil (2.1g), t.l.c. (System A80:20:2)
Rf0.50.
35 35
Intermediate 22
N-{52-(2-Pyridinylleth oxylpentyllbenzenemethanamine
From 2-[2-[(5-bromopentyl)oxylethyl]pyridine {6.04g) and benzylamine (33m¢). After 1h at 130° the reac-
tion mixture was cooled and partitioned between ethyl acetate {400m¢) and 8% aqueous sodium bicarbonate
40 (250m¢). Thefinal productwas purified by FCC eluting with ethyl acetate-triethylamine (100:1)to give the 40
title compound as a pale yellow oil {4.18g), t.1.c. lethyt acetate + few drops triethylamine) Rf0.14.

Intermediate 23
4-Amino-3,5-dichloro-a-{[{phen ylmethyl)[s-[.?-(.?-pyridiny/)ethoxy]hexyﬂamino]meth ylibenzenemethanol
45 Asolutionof intermediate 1 (1 .0g), N-{G-[2-(2-pyridinyl)ethoxy]hexyl]benzenemethanamine {1.01g)and 45
DEA (460mag) in THF (10m¢) was left at room temperature for 2h. The resulting precipitate was removed by
filtration, the solvent was evaporated and the residue, in methanol (10m¢), was cooled inan ice-bathand
treated portionwise with sodium borohydride (300mg) under nitrogen. After 30 min, the solution was
brought to room temperature, stirred for afurther 30 min then concentrated in vacto to a pale yellow foam.
50 Thefoam was partitioned between water {25m¢} and ethyl acetate (26m¢) and the organic layer was washed 50
with brine, dried and concentrated to a yellow oil which was purified by FCC eluting with System B (50:50:1 }
to give the title compound as a pale yellow oil {1.15g), t.L.c. {System B 50:50:1) Rf0.26.
Intermediates 24-32 were prepared in a similar manner from Intermediate 1 and the appropriate amine,
followed by reduction with sodium borehydride.

55 55
Intermediate 24
(Z)-4-Amino-3,5-dichloro-a-{[(phenylmethyl)|6-[3-(2-p yridinyl)-2-propenylloxy} hexyllamino] methyllben-
zenemethanol
From Intermediate 1{0.6g).and N-[B-[[S-(Z-pyridinyl)prop-z-ynyl]oxy]hexyl]benzenemethanamine {0.689),
60 With reaction times of 16h for both stages, and using methanol (20m¢) and THF (5m¢) as solvent forthe 60

reduction. FCC eluting with cyclohexane - diethyl ether {1:1 ) gave the title compound as a pale yeliow oil
{0.7g}, t.L.c. (diethyl ether} Rf 0.5.
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Intermediate 25

4-Amino-3,5-dichloro-o-[[{(phenylmethyl) 6-[3-(3-pyridinyl)propoxylhexyllaminolmethyllbenzenemethano/
From Intermediate 1 (1.5g) and N-[3-(3-pyridinyl)propoxylhexyllbenzenemethanamine (1.73g), with reac-

tion times of overnight and 2h for the two stages. FCC eluting with System B (66:33:1—50:50: 1) gave the title

& compound as a pale yellow oil (1.5g), t.I.c. (System B 50:50:1) Rf 0.28. 5
Intermediate 26
4-Amino-3,5-dichloro-o-[[[6-[4-(3-hydroxy-2-pyridiny!)-butoxy] hexyl] {(phenylmethyl}jamino]l methy/] ben-
zenemethano!
10 From Intermediate 1 (0.6g) and A-{[4-(3-hydroxy-2-pyridinyl)butoxy]hexyl]benzenemethanamine {0.7g), 10

with reaction times of 18h and 2.5h for the two stages. FCC eluting with System C (95:5: 1) gave the tit/e
compound as a brown oil (0.6g), t.1.c. (System A80:20:1) Rf0.25.

{ntermediate 27
18 4-Amino-3.5-dichloro-o{[[6-[2-(6-methyl-2-pyridinyl) ethoxy] hexyl] (phenylmethyl)amino] methyllben- 15
zenemethanol
From Intermediate 1 {1.5g) and N-[6-[2-(6-methyl-2-pyridinyl}ethoxy]hexyllbenzenemethanamine {1.6g),
with reaction times of overnight and 2h for the two stages. FCC eluting with System C (92:8:1) gave the tit/e
compound as a pale yellow oil (1.7g), t.l.c. (System C92:8: 1} Rf 0.17.

20 20
Intermediate 28
4-Amino-3,5-dichioro-a-[[{p henylmethy/l)[6-[3-(4-pyridinyl)propoxy)-hexyllaminolmethyllbenzenemethanol/
From Intermediate 1 (870mg) and N-[6-{3-(4-pyridinyl)propoxy]hexyl]benzenemethanamine (1.0g}, with
reaction times of 3h and 2h for the two stages. FCC eluting with System B (60:40: 1} gave the tit/e compound
25 asavyellow oil (700mg), t.l.c. (System B 80:20:1) Rf0.04. 25

Intermediate 29
4-Amino-3,5-dichloro-o-{[ {phenylmethy!){6-[4-(2-pyridinyl)butoxy)-hexyllaminolmethyllbenzenemethanol
From Intermediate 1 (1.75g) and N-[6-[4-(2-pyridinyl)butoxylhexyllbenzenemethanamine (2.1g) with reac-
30 tiontimes of overnight and 2h for the two stages. FCC efuting with System B (60:40:1— 50:50:1) gave thetit/e 30
compound as ayellow gil {2.7g}, t.l.c. (System B 50:50:1) Rf 0.36.

Intermediate 30 .
4-Amino-3,5-dichloro-o-{[(phenylmethyl)[5-[2-(2-pyridinyljethoxylpentyflaminolmethyllbenzenemethano/

35 From Intermediate 1{2.0g) and N-[B-[2-(2-pyridinyl}ethoxy]pentyi]benzenemethanamine (2.11g}, with 35
reaction times of 24h and 3h for the two stages. FCC eluting with diethyl ether-hexane (3:2—4:2) gave thetit/e
compoundas ayellow oil (2.74g), t.1.c. (System C 95:5:1) Rf0.27.

Intermediate 31
40 4-Amino-3 5-dichloro-o-[[{phenylmethyl)[6-2-(3-pyridinyl)ethoxylhexyllaminolmethy/lbenzenemethano! 40
From Intermediate 1 (2.98g) and NV-[6-{2-{3-pyridinyl)ethoxy]hexyi]benzenemethanamine (3g), with reac-
tion times of overnight and 3h for the two stages. FCC eluting with System C (95:5:1) gave the titlecompound
as alightbrown oil {3g), t.l.c. (System C95:5:1) Rf0.2.

45 Intermediate 32 45
‘ 4-Amino-3,5-dichloro-o-{[(phenylmethylj[5-[3-(2-pyridinylipropoxy}-pentyll aminol methy/l ben-
zenemethanol
From Intermediate 1 {2g) and N-[5-[3-(2-pyridinyl)propoxy]pentyi]benzenemethanamine {2.2g) with reac-
* tion times of overnight and 18h for the two stages. FCC eluting with System C (95:5:1) gave the titlecom-
50 pound as abrownoil (2.3g), t.l.c. (System C95:5:1) Rf0.15. 50
Intermediate 33

(E,Z}-4-{3-(PhenyImethoxy)-2-pyridiny/}-3-buten-1-o!
A mixture of 3-(phenylmethoxy)pyridine-2-carboxaldehyde (3.9g), (3-hydroxypropyl) tri-
55 phenylphosphonium bromide (8.38g) and potassium carbonate (3.3g} in dioxan {30m¢) containing water 55
{0.27m¢) was heated under reflux for 18h. The cooled mixture was diluted with ether, filtered and thefiltrate
was evaporated, The residue was purified by FCC eluting with ether-hexane (3:2}—>ether to give the title
compound as ayellow oil (3.5g), t.l.c. (ether) Rf 0.23.
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Intermediate 34
2{4-[(6-Bromohexyljoxylbuty/l-3-hydroxypyridine
(2)-2-{4-[(6-Bromohexyl)axy]-1-butenyl]-3-(phenylmethoxy)pyridine (1.5g) was hydrogenated over pre-

reduced 10% palladium oxide on carbon (50% aqueous paste, 300mg) in ethanol {15m¢). The catalyst was

§ removed by filtration through hyflo and the solvent was evaporated to give the title compound as a yellow oil
(1.18g).
Analysis Found: C,54.51; H,7.41; N,4.3; Br,23.83.
CisH14BrNO2 requires C,54.55; H,7.32; N,4.24; Br,24.19%.

10 Intermediate 35
6-[3-(2-Pyridinyljpropoxy}-hex-4-yn-1-of
n-Butyl lithium (1.57M in hexane, 35m¢) was added to a stirred solution of 2-[3-{(2-propynyl) oxy] propyl]
pyridine (9.0g) in dry THF (60m¢) at —~78° under nitrogen. Boron trifluoride etherate (6:8ml) was added and
the mixture was stirred at —78°for 30 min. Oxetane (10m¢) was added and after 2h at —78°, the mixture was
15 treated with more oxetane (10m¢#)}. The dark mixture was allowed to warmto 0°, saturated ammonium
chloride {(100m¢) was added and the mixture was extracted with ethyl acetate (2xX50m¢). The organic layer
was washed with brine, dried and concentrated to a dark oil which was purified by FCC eluting with ether to
givethe title compound as an orange oil (5.1g), t.1.c. {ethyl acetate-triethylamine 99:1) Rf 0.35.

20 Intermediate 36
23 (6-Bromo-2-hexynyljoxylpropyllpyridine
Triphenylphosphine (2.89g) in dichloromethane (20m¢}was added dropwise to a solution of 6-{3-(2-
pyridinyl)propoxyl-4-hexyn-1-ol {2.33g) and carbon tetrabromide {3.65¢g) indichloromethane (30m¢) cooled
in an ice-bath. The reaction mixture was stirred atroom temperature for 1h, the solvent was evaporatedand
25 the residue was purified by FCC eluting with hexane-ether {1:1 } to give the title compound as an orange oil
{2.0g), t.l.c. {hexane-ether 1:1) Rf0.2. :

Intermediate 37
N-[6-[2-(3-pyridinyl)ethoxylhexyllbenzenemethanamine

30 Amixtureof 3-pyridineethanol (4g), 1,6-dibromohexane (23.78g), TAB (0.5g) and 2N sodium hydroxide
(50m¢) was vigorously stirred for 3h. The mixture was diluted with water {76m¢), extracted with ethyl acetate
and the combined organic extracts were washed with brine {150m¢), dried and evaporated. The resulting oil
was purified by FCC eluting with hexane—>hexane-ethyl acetate {19:1) to give 3-[2-[(6-bromohexyl)oxy]ethyl]
pyridine {6g). A solution of this bromocompound (5g) and benzylamine {15m¢) was stirred at 140°under

35 nitrogen for 1h. The cooled reaction mixture was partitioned between sodium bicarbonate (160m¢) and ethyl
acetate (50m¢). The organic layer was washed with brine (50m¢), dried and concentrated to give ayellow oil.
The excess benzylamine was removed by distillation and the resulting ofl was purified by FCC eluting with
System C {95:5:1) to give the title compound as a yellow oil {4q), t.1.c. (System A80:20:1) Rf0.5.

40 Intermediate 38
3-(5-Bromo-2-pyridinyl)-2-propyn-i-o/

Copper (1) iodide (10mg) was added to a solution of 2,5-dibromopyridine (4.74g), propargyl alcohol (1.34g)
and BTPC (75mg) in diethylamine {(50m¢) and the mixutre stirred overnight {18h), under nitrogen. The sol-
ution was evaporated in vacuo and the residue treated with 8% sodium bicarbonate (50m¢) and partitioned

45 with dichloromethane (3x50m¢). The combined extracts were dried and evaporated and the residuesemi-
solid purified by FCC. Eluting with ether afforded the title compound (3.43g) asfawn crystals m.p. 121-122°.

Intermediate 39
5-Bromo-2-pyridinepropanol

50 Toa suspension of 3-(5-bromo-2-pyridinyl)-2-propyn-1-ol (0.5g) and dipotassium azadicarboxylate (3.66g)
in pyridine (40m¢) was added acetic acid (2m¢) and the mixture stirred at room temperature for 24h, with
further additions of acetic acid after 2h {0.16m¢) and 17h {2.16m¢). As reduction had only partially goneto
completion, further dipotassium azadicarboxylate {3.2g) and acetic acid {1.86m¢) were added, and stirring
continued for 17h. The mixture was quenchad with water {15m¢) and evaporated /n vacuo. The residue was

65 co-evaporated with toluene (15m¢) and the residue partitioned between 8% sodium bicarbonate solution
{(60m¢) and ethyl acetate (60m¢) and the organic phase dried and evaporated invacuo. The oily residue was
purified by FCC using ether and ether-methanol (5%} eluants to afford the title compound as a yellowoil
{0.42q).
Analysis Found: C,44.4; H,4.9; N,6.3.

60 CgH1oBriNO requires C,44.5; H,4.7; N,6.5%.
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Intermediate 40
4-Amino-3,5-dichloro-o-{[[6-[[3-(3-methoxy-2-pyridinyi)-2-propynyil-oxyl hexy/] (phen ylmethyljamino)]
methyllbenzenemethanol

Asolution of 2-bromo-3-methoxypyridine {2g), 4-amino-3,5-dichloro-a{[{(phenyimethyl)[6-[(2-

§ propynyl)oxylhexyl]amino]methyl}-benzenemethanol (5,74g), BTPC (150mg), copper (I} iodide {15mg) in die-
thylamine {20m<¢) and THF (10m¢) was stirred under nitrogen overnight. The solution was concentrated in
vacuo to give a brown oil which was purified by FCC eluting with System C (95:5:1) to give the titlecompound
asabrown oil (4.6g), t.I.c. (System A 80:20:1) Rf 0.6.

. 10 /ntermediate 41
7-[2-(2-Pyridinyljethoxy)-2-heptanone
Amixture of 2{2-[{(4-bromobutyl}oxylethylpyridine (6.2g}, 2,4-pentanedione (3.61g), potassium carbonate
{4.75g) and potassium iodide (3.95g) in ethanol (126m¢) was stirred and heated overnight under reflux. The
solids were removed by filtration and the filtrate evaporated to leave a dark brown semi-solid. Addition of
15 ether (200m¢} andfiltration of the solid produced a brown solution which was evaporated to give a brown oil
(4.719). Purification by FCC eluting with ether-hexane (1:1—3:1) gave the title compound as a pale yellow oil
(1.93g).
Analysis Found: C,71.11; H,9.03; N,5.98.
Cy4H21NO; requires C,71.45; H,9.00; N,5.95%.
20
Intermediate 42
6-[2-(2-Pyridiny{jethoxylhexanof
Amixture of 2{2-[{6-bromohexyl)oxyJethyl]pyridine (9.0g), sodium acetate trihydrate (34.24g), tri-
octylpropylammonium chloride (1.9g) and water (26m¢) was stirred under reflux for 2h. 2N sodium hydro-
25 xide solution (50m¢) and ethanol (60m#)were added to the cooled mixture which was further stirred for 10
min at room temperature. The ethanol was evaporated /n vacuo and the residue diluted with brine (150m¢)
and extracted with ether (2X 100m¢#). The combined organic extracts were washed successively with water
{(180m¢), brine (100m¢), dried and evaporated in vacuo to give a yellow oil. Purification by FCC eluting with
ether gave the fitle compound as a colourless oil (4.94g}, t.l.c. (ether) Rf0.31.
30
Intermediate 43
6-{2-(2-Pyridinyljethoxylhexanal
A solution of 6-[2-(2-pyridinyl)ethoxy]hexanol (1.0g) in dichloromethane (8m¢) was added dropwise over
15 min to a stirred suspension of pyridinium chlorochromate (1.83g) and silica (Merck 7734, 2.9g) in dichlor-
35 omethane (30m¢). The mixture was stirred at room temperature under nitrogen for 4h, diluted with ether
{100m¢) and filtered through silica (Merck 9385, 200m¢), eluting with dichloromethane followed by methanol
to give a brown oil. Purification by FCC eluting with ether gave the titfe compound as a yellow oil {0.49g), t.l.c.
(System A40:10:1) Rf0.42.

40 /ntermediate 44

6{2-(2-Pyridinyllethoxylhexanoic acid
A solution of 6-[2-(2-pyridinyl}ethoxy]hexanol (1.0g) and pyridinium dichromate {(5.90g) in DMF (12m¢)

was stirred at room temperature for 24h. The solution was diluted with water {100m¢) and extracted with
ether (2x100m¢). The combined organicextracts were washed with water {(100m#), dried and evaporated in

45 vacuoto give a colourless oil. The original aqueous washeswere combined and re-extracted with dichiorom-
ethane (2xX150m¢), washed with water {(100m¢), dried and evaporated in vacuo to give a brown oil. The
original aqueous washes were then buffered to pH 6.5 using phosphate buffer and solid NaCl added. The
saturated solution was extracted with dichioromethane (2 100m¢}), washed with water {(100m¢), dried and

’ evaporated in vacuo to give abrown oil. The three oils were combined and purified by FCC eluting with

50 hexane-ether(1:1) followed by methanol to afford a yellow oil, which was dissolved indichloromethane
(50m¢) and filtered. The filirate was evaporated /n vacuo to give the title compound as a green oil {0.55g), t.1.c.
(System A 40:10:1) Rf 0.6.

Intermediate 45
§5 N-[2-(4-Amino-3.5-dichlorophenyl)-2-hydroxyethyll-6-[2-(2-pyridinyl)ethoxylhexanamide
1',1-Carbonyldiimidazole (0.41g) was added portionwise to a mixture of 6-{2-(2-pyridinyl)ethoxyJhexanoic
acid {0.5g) in acetonitrile {30m¢) at room temperature under nitrogen. The mixture was stirred for 3h, thena
suspension of intermediate 2 (0.48g) in acetonitrile {10m¢) was added dropwise at room temperature. The
mixture was stirred for 2.6h at room temperature under nitrogen. The solvent was evaporated in vacuo and
60 the residue purified by FCC eluting with toluene-ethanol- triethylamine-0.88 ammonia (95:5:1:0— 40:10:0:1)
gavethe title compound as a colourless oil (0.23g)}, t.l.c. (System A 40:10: 1) Rf0.39.
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Intermediate 46
af{Acetyl[6-[2-(2-pyridinyl)ethoxylhexyllaminolmethy/}-4-amino-3,5-dichlorobenzenemethanol acetate
“{ester) e
Acetic anhydride (132mg) in pyridine (2m¢) was added dropwise to a solution of 4-amino-3,5-dichloro-a-

5 [[[6-]2-(2-pyridinyl)ethoxyjhexylJamino]methyl]benzenemethanol (260mg) in pyridine (2m¢). The solution 5
was stirred under nitrogen at room temperature overnight and more acetic anhydride (66mg) in pyridine was
added. After stirring for a further 12h, the solution was evaporated /n vacuo to give an oil which was part-
itioned between water {5m#) and ether (6m#). The aqueous layer was re-extracted with ether (5m#) and the
combined arganic layers were dried and concentrated to give the title compound as a clear oil {190mg), t.l.c.

10 (System A80:20:1) Rf0.5. 10

Intermediate 47
6-[2-(2-Pyridinyl)ethoxylhexanamine
A solution of N-[6-[2-{2-pyridinyl)ethoxy]hexyi]benzenemethanamine (2.00g} in ethanol (10m¢) was added
15 toa pre-hydrogenated suspension of 10% palladium on carbon {50% paste, 800mg) in ethano! (120m¢} and 15
hydrogenated at room temperature and pressure. The catalyst was removed by filtration through hyfloand
the solvent evaporated in vacuo. The residual oil was purified by FCC eluting with System A
(39:10:1—32:17:1) to afford the title compound as a colourless liquid {0.99g), t.l.c. (System A 39:10:1) Rf0.16.

20 Intermediate 48 20
1-(4-Amino-3,5-dichiorophenyl)-2-{[612-(2-pyridinyl)ethoxylhexy/l-aminolethanone
A mixture of Intermediate 1{0.51g), 6-[2-(2-pyridinyl}ethoxy]hexanamine (0.40g), DEA (0.36m¢}and THF
{10m¢) was allowed to stand for 5h. The mixture was filtered and evaporated in vacuo. The residual gumwas
purified by FCC eluting with toluene-ethanol {9: 1) to afford the title compound as a yellow gum (0.45g), t.l.c.
25 (Toluene : ethanol 9:1) Rf0.45. . 25

Intermediate 49
5-{4-Amino-3,5-dichiorophenyi)-3-{6-[2-pyridinyljethoxylhexyll-2-oxazolidinone
A solution of the compound of Example 3 (100mg) and 1,1’-carbonyldiimidazale (38mg} in dry THF (20m¢}
30 was heated under nitrogen for 5h. The solvent was evaporated and the residue purified by FCC eluting with 30
ethyl acetate to give the titfe compound as a pale yellow 0il {95mg), t.l.c. {ethyl acetate} Rf0.42.

Intermediate 50
2-[2-[(6-Bromohexyljoxylethyllpyridine N-oxide

35 m-Chloroperbenzoicacid {1.13g}was added in one portion to a solution of 2-[2-{{6-bromohexyl}oxy] ethyl] 35
pyridine (1.0g) in dichloromethane (560m<¢). The solution was stirred at room temperature overnight. The
mixture was quenched with 10% w/v sodium sulphite solution (§0m¢) and the organic layer washed with 8%
sodium bicarbonate solution (5¢m¢#). The organic layer was dried and evaporated to leave the tit/fe com-
pound as a pale yellow 0il{980mg) used without further purification. A portion {100mg}was purified by FCC

40 eluting with System A (80:20:1) to give a pale yellow oil (20mg), t.l.c. (System A 80:20:1} Rf0.48. 40
Intermediate 51
4-Amino-3,5-dichloro-o-[[[6-[2-(2-pyridinyljethoxylhexyllamino]methyllbenzenemethano! 1-oxide (E})-
butenedioate salt (4:3)

45 Asolution of Intermediate 2{0.74g), 2-[2-[(6-bromohexyl)oxy]lethyl]pyridine N-oxide (0.674g) and DEA 45

(346mg) in DMF (15m#) was heated at 80°for 2h. The solvent was removed under high vacuum andthe
residue purified by FCC eluting with System A (90:10:1) to give the free base of the title compound as apale
yellow (488mg).
Asample of the free base (388mg) was dissolved in methanol (20m¢) and a solution of fumaric acid (5Tmg)
50 in methanol (5m#) added. The solution was evaporated and the residue triturated under ether (50m¢) to give 50
the title compound as a white powder (378ng), t.l.c. {(System A 80:20:1) Rf 0.35.
Analysis Found: C,54.30; H,6.5; N,7.23; Cl,12.65.
C21H29Cl12N303.0.75 C4H404.0.35C4H400 . 0.25H,0 requires C,54.78; H,6.0; N,7.55; C1,12.73%.

55 FExample 1 55
4-Amino-3,5-dichloro-o-[[[6-[3-(2-pyridinyljpropoxylhexyflaminclmethyllbenzenemethanol
A solution of {(Z)-4-amino-3,5-dichioro-a-[[{phenylmethyl)[6-[[3-(2-pyridinyl}-2-propenyl]oxo] hexyl]
amino] methyl] benzenemethano! (0.65g) in ethanol {15m¢#) containing hydrochloric acid {2.7mmol) was
hydrogenated over 10% palladium on charcoal {0.15g}, filtered and evaporated. The residue was partitioned
60 between aqueous sodium bicarbonate (1M; 30m¢} and ethyl acetate (150m¢) and the dried organicphase 60
was evaporated to give a brown gum. The gum was purified by FCC eluting with System A (93:7:1—
85:15:1), to give the titlfe compound as a white solid (0.32g) m.p. 38-41°.
Analysis Found: C,59.6; H,7.0; N,9.2.
CasH31CloN30, requires C,60.0; H,7.1; N,9.5%.
65 (£)-butenedioate (salt} (2:1) m.p. 103-108°; benzoate (1: 1) m.p. 87-89°; hydrobromide (1:2} m.p. 67-72°, 65

BNSDQOCID: <GB__2187734A_1 >
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Example 2
4-Amino-3 5-dichloro-a-{[[6-[3-methoxy-2-pyridinyl)propoxylhexyll-aminolmeth yflbenzenemethano! (E}-
butenedioate (2:1) (salt)

Following the method of Example 1, 4-amino-3,5-dichloro-a-[[[6-[[3-(3-methoxy-2-pyridinyl)-2-
5 propynyl]oxylhexyl}(phenylmethyl}aminolmethyllbenzenemethanol {14.43g) was hydrogenated over pre- 5
reduced palladium oxide on carbon {50% aqueous paste, 800mg] in ethanol (40m¢) containing hydrochloric
acid (cone. HCl/ethanol; 1:9v/v, 14.5m¢). The yellow oil obtained after FCC eluting with System C(95:5:1—
92:5:1) was dissolved in methanol, treated with fumaric acid (259mg) and concentrated /n vacuo to givea
yellow gum which was triturated several times with ether to give the title compound as awhite solid {2.5g)

10 m.p.103-105". 10

Analysis Found: C,56.7; H,6.8; N,7.75; Cl,13.5.
(C23H33C|2N303)2 . C4H404 requires C,5682, H,6.68; N,7.95; Cl,13.42%.
Example 3
15 4-Amino-3,5-dichloro-o-[[[6-[2-(2-pyridinyljeth oxylhexyllaminolmethy/lbenzenemethanol 15
4—Amino-3,5-dichIoro-a-[[(phenylmethyl)[G-[Z-(Z-pyridinyl)ethoxy]hexyl]amino]methyl]benzenemethanol
{1.1g) was hydrogenated over pre-reduced 10% palladium oxide on carbon (50% aqueous paste, 200mg)in
ethanol (10m¢) containing hydrochloricacid (conc. HCl/ethanol, 1:8v/v, 4m¢). The catalyst was removed by
filtration through hyflo {(RTM), the solventwas evaporated and the residual oil was partitioned between 8%

20 sodium bicarbonate (25m¢) and ethyl acetate (256m¢). The organic layer was washed with 8% sodium car- 20
bonate, water and brine, dried and concentrated to an orange oil which was purified by FCC eluting with
System C {95:5:1—90:10: 1} to give ayellow oil which was triturated with ether-hexane to give the title com-
pound as a white solid (280mg) m.p. 94-96°,

Analysis Found: C,58.89; H,6.93; N,8.565; C1,16.88.
25 CaiHaeCloN3O; requires C,59.16; H,6.86; N,9.86; Cl,16.63%. 25
Examples 4-8 were prepared in a similar manner by hydrogenating the appropriate N-(phenylmethyl)-
compound:

30 Exampled 30
4-Amino-3,5-dichlora-a—[[[6-[2-(6‘-methy/-2-pyridiny/)ethoxy]hexyl]amino]methy/]benzenemethanol, {E)-
butenedioate (salt) (2:1)

From 4-amino-3,5-dichloro-a-[[[6-[2-(6-methyl-2-pyridinyl)ethoxy] hexyl] {phenylmethyl)amino] methyl]
benzenemethanol (1.68g). FCC eluting with System C (92:8:1) gave a pale yellow oil {0.9g). Asolution ofthe

35 0il (870mg) and fumaric acid {126mg) in methanol (10m¢) was concentrated to an oil which triturated several 35
times with ether to give the title compound as a white solid (850mg) m.p. 122-1 26°.

Analysis Found: C,57.48; H,6.59; N,8.07,Cl,14.18;
(C22H31C13N305), . CaH4O4 requires: C,57.83; H,6.67; N,8.43; Cl,14.23%

40 Example s 49
4-Amino-3,5-dichloro-a-{{[6-[3-(4-pyridin vl)propoxylhexyllaminolmethyl/lbenzenemethanol, (E)-
butenedioate(salt)(2:1} .

From 4-amino-3,5-dichloro-o-{[{phenylmethy!)[6-[3-(4-pyridinyl)propoxy] hexyllaminolmethyl}ben-
zenemethanol (690mg). Concentration of the ethyl acetate extracts gave a red oil (500mg). Asolution ofthe

45 oil and fumaric acid (70mg)in methanol (6m¢} was evaporated to ayellow oil which was triturated several 45
times with ether to give the title compound as a cream solid {380mg), m.p. 112-115°
Analysis Found: C,56.49;H,6.52;N,7.89.

(C22H31 ClstOz)z.C4H404.O.6H20 requires: C,56.60;H,6.78; N,8.25%.

80 Exampleb 50
4-Amino-3,5-dichloro-o{[[5-[3-(2-pyridinyl)propoxylpentyflaminclmeth yllbenzenemethano!

From 4-amino-3,5-dichloro-a-[[{phenylmethy!)[5-[3-(2-pyridinylipropoxy] pentyl]amino]methyl] ben-
zenemethanol (2.3g). FCC eluting with System C (95:5:1) gave the titfe compound as a paleyellow oil (1.6g),
t.I.c. (System C 95:5:1) Rf0.1. A solution of the title compound {800mg) and fumaric acid (100mg) in methanol

55 (10m#) was concentrated to an oil which was triturated several times with ether to give the (£)-butenedioate 55

(salt} {2:1) as a white solid {800mg)} m.p. 135-137°.
Analysis Found: C,56.80; H,6.49; N,8.30; C1,14.31.
(Cz1 Hng‘zNaOz)z.C4H404 requires C,57.03; H,6.45; N,8.67; Cl,14.64%.

60 Example? 60
4—Amino-3,5-dichlaro—[[[6‘-[4-(2-pyridinyl)butoxy]hexy/]amino]methyl]-benzenemethano/

From 4-amino-3,5-dich|oro-a-[[(phenylmethyl)[6-{4-(2—pyridinyl)butoxy] hexyllamino] methyl] ben-
zenemethanol (2.7g). FCC eluting with System C (85:5:1) gave ayellow oil which solidified on standingto
give the title compound as a white solid (1.9g) m.p. 48-50°, t.1.c. (System C 80:20:2) Rf0.16.
65 (E)-butenedioate (salt) (2:1) m.p. 107-108°, 65

BNSDOCID: <GB___2187734A__1_>
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Example8
4-Amino-3,5-dichloro-o-[[[5-[2-(2-pyridinyljethoxylpentyllaminoimeth yl\benzenemethano!
Erom 4-amino-3,5-dichloro-a-[[[phenylmethyl)[5-[2-(2-pyridinyl)ethoxy] pentyl]lamino] methyl] ben-
zenemethanol (2.67g), using pre-reduced 10% paliadium on charcoal (560% aqueous paste, 400mg} asthe
§ catalystfor hydrogenation. FCC eluting with System C (95:5:1) gave the title compound as a pale yellow oil 5
(1.740), t.L.c. (System C 95:5:1} Rf 0.07. A solution of the title compound (900mg) in methanol (5m¢) was
treated with fumaric acid (127mg) in methanol (5m¢) and the solution was concentrated, Trituration of the
resultant foam with diethyl ether gave the (E)-butenedioate (sait) (2:1) as a white solid (0.95g), m.p. 140-142°,
Analysis Found: C,56.1; H,6.4; N,8.7;Cl,14.7.
10 (CaoH27CLaN30,)2.C4H404 requires C,56.2; H,6.2; N,8.9; Cl,15.1%. 10

Example 9 ‘
4-A mina—3,5-dichloro-a-[[[6—[3-(3-pyridinyl)prapoxy]hexyl]amino]methy/]benzenemethanol (E)-
butenedioate (salt)(2:7)
15 4—Amino-3,5-dichIoro-a-[[(phenylmethyl)[G-[S-(B-pyridinyl)propoxy]hexyl]amino] methyl]ben- 15
zenemethano! (1.5g) was hydrogenated over pre-reduced 1 0% palladium on carbon (560% aqueous paste,
300mag} in ethano! (20m¢) containing hydrochloric acid (conc. HCI/EtOH 1:9, viv, 5m¢). The catalyst was
removed by filtration through hyflo and solvent was evaporated. The residual oil was partitioned between
8% sodium bicarbonate (50m¢) and ethyl acetate (50m¢) and the organic layer was washed with waterand
20 brine, dried and concentrated to an oil which was purified by FCC eluting with System C (95:5:1— 90:10:1 Jto 20
give aslightly coloured oil (860mg). The oilin methanol {(10m¢) was treated with a solution of fumaricacid
(115mg) in methanol (2m¢). The solvent was evaporated and the residue was triturated wit dry ethertogive
the title compound as a white powder (770mg), t.l.c. {System A 80: 20:2} Rf0.40.
Analysys Found: C,567.53; H,6.75; N,8.12; Cl1,13.90.
25 {CaoHg1ClaNg04),.CoH404 requires C,57.83; H,6.67; N,8.43; Cl,14.23%. 25

Example 10
4-Amino-3,5-dichloro-o-{[[6-{4-(3-hydroxy-2-pyridin ylibutoxylhexyll-aminolmethyllbenzenemethanol
4-Amino-3,5-dichloro-o-[[[6-[4-(3-hydroxy-2-pyridinyl)-butoxy] hexyl] {phenylmethyl)amino] methyl}ben-

30 zenemethanol (0.49g) was hydrogenated over pre-reduced 10% palladium oxide on carbon {b0% aqueous 30
paste, 100mg) in ethanol (10m¢) containing hydrochloric acid {conc. HCl/ethanol, 1:9v/v, 1/6m¢). The cata-
lystwas removed by filtration through hyfio, the solventwas evaporated and the residual oil was partitioned
between 8% sodium bicarbonate {15m#) and ethyl acetate (15m¢). The organiclayer was washed with 8%
sodium bicarbonate (10m¢#), water {10m¢) and brine {10m¢), dried and concentrated to a yellow oil which

35 was purified by FCC eluting with System C (85:5:1 }to give a pale yeliow oil which was triturated with etherto 35
givethe title compound as a white solid (21 5mg) m.p.95-96°.
Analysis Found: C,58.32; H,7.38; N,8.7; Cl,15.21.
CasHasCl,N3O3 requires C,58.72; H,7.07; N,8.93; C1,15.07%. {F)-butenedioate (salt) (2:1) m.p. 97-99°,

40 Example 17 40
4-Amino-3,5-dichloro-o-[[[6-[2-(3-pyridinyljethoxylhexyllamino]meth yllbenzenemethanol (E}-butenedioate
{salt}(2:1)

4—Amino—3,5—dichIoro-oz-[[(phenylmethyl)[6-[2-(3-pyridinyl)ethoxy]-hexyl]amino] methyl]ben-
zenemethanol (2.98g) was hydrogenated over pre-reduced 10% palladium oxide on carbon (50%aqueous

45 paste, 800mg) in ethanol {30m¢) containing hydrochloric acid (conc. HCl/ethano! 1:9v/v, 10.5m¢)}. The cata- 45
lystwas removed by filtration through hyflo, the solvent was evaporated and the residual oil was partitioned
between 8% sodium bicarbonate (40m¢#) and ethyl acetate (40m¢). The organiclayerwas washedwith
sodium bicarbonate {40m¢), water {40m#) and brine {40m¢) and concentrated to a brown oil which was
purified by FCC eluting with System C(85:5: 1}togivea yellow oil {1.58g). A solution of the oil {1.57g) and

50 fumaricacid {216mg}in methanol {10m¢) was concentrated to give an oil which was triturated several times 50
in ether to give the title compound as a white solid (1.47g) m.p. 103-1 05°. ’

Analysis Found: C,57.26; H,6.59; N,8.41; Cl1,14.29.
(Cz1H29C|2N302)2.C4H4O4 requires C,57.03; H,6.45; N,8.67; Ci,14.64%.
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Example 12
4-Amino-3,6-dichloro-a-[[[6-[3-(2-pyridinyljpropoxyl-4-hexynyllaminol-methyllbenzenemethanol, (E)-
butenedioate (salt) (2:1)
2-[3-[(6-Bromo-2-hexynyl)oxylpropyilpyridine (1.0g) was added to a stirred solution of Intermediate 2
5 (1.12g)and DEA (1.0g) in DMF (12m¢) at 100° under nitrogen. After 1h, the solvent was evaporated and the 5
residue was partitioned between 8% sodium bicarbonate (25m¢) and ethyl acetate {26m¢). The organiclayer
was washed with brine, dried and concentrated to an oil which was purified by FCC eluting with System C
(95:5: 1} to give a pale yellow oil (720mg). A solution of the oil and fumaric acid (105mg) in methanol (5m¢)
was concentrated in vacuo and the residue was triturated with ether to give the title compound as a white
. 10 powder (670mg}, m.p. 139-141°. 10
Analysis Found: C,57.98; H,5.99; N,8.41; Cl,13.85.
{C22H27C1N302)2.C4H4O4 requires C,58.30; H,5.91; N,8.50; Cl,14.34%.

Example 13 oL ’ '

15 4-Amino-3,5-dichloro-a-[{6-[3-(5-bromo-2-pyridin yllpropoxylhexyfll-aminolmethyllbenzenemethano! 15

A solution of Intermediate 2 {1.86g), 2-[3-[(6-bromohexyl)oxy]propyl]-5-bromopyridine (2.13g) and DEA

(0.865g) in DMF (156m¢) was stirred at 100° for 2.5h. The solvent was evaporated /n vacuo to give an oil.
Purification by FCC eluting with System C (85:5:1) gave a yellow oil, which on standing gave a yellowsolid.
Trituration with diethyl ether gave the tit/fe compound as a white solid (1.5g) m.p. 52-55°.

20 Analysis Found: C,50.89; H,5.85; N,7.94; Ci,15.04; Br,13.65. 20
C,2H30BrCl,N30; requires C,60.88; H,5.82; N,8.09; CI,15.39; Br,13.65%.

Example 14
4-Amino-3,5-dichloro-o-[[[ 1-methyl-6-{2-(2-pyridinyl)ethoxylhexyll-aminolmethy(lbenzenemethanol (E)-
25 butenedioate salt{2:7} ) . 25
Asolution of Intermediate 2 (0.5g) and 7-{2-(2-pyridinyl}ethoxy]-2-heptanone (0.532g) in ethanol (150m¢)
containing a solution of concentrated hydrochloric acid in ethanol (1:9 /v, 4.1m¢) was hydrogenated over
pre-reduced platinum oxide catalyst (5% on carbon, 200mg). The catalyst was removed by filtrationthrough
hyflo and the filtrate evaporated. The resulting oil was partitioned between 8% sodium bica rbonate (20m<¢)

30 and ethyl acetate (26m¢}. The basic solution was extracted with ethyl acetate (2x25m¢). The combined 30
extracts were dried and evaporatedto leave a pale orange oil (650mg}. This was combined with the product
{160mg) from another experiment and purified by FCC eluting with System A {90:10:1— 80:20:1) to give the
free base of the title compound as a pale yellow gum (230mg), t.l.c. (System B 80:20:1) Rf0.45.

The free base (230mg) was dissolved in methanol (5ml) and fumaric acid (30mg) in methanol {1ml) added.

35 The solution was evaporated and the residuetriturated under ether (20m¢) to give the title compound asa 35
white powder (200mg) m.p. 122-4°,

Analysis Found : C,57.43; H,6.80; N,8.22; Ci,14.46.
{CaaH31ClN302)2.C4H404 requires C,57.83; H,6.67; N,8.43; Cl,14.23%.

40 Example 15 40
4-Amino-3,5-dichloro-o-{[[6-[2-pyridinyl)ethoxylhexyllamino]-methy/lbenzenemethanol, o e~
diphenylbenzeneacetate (1: 1) (salt)

To awarm solution ofthe compound of Example 3 (100mg} in isopropanol (2m¢) was added awarm
solution of o,a-diphenylbenzeneacetic acid (67.6mg) in isopropanol (2m¢}. The solution was allowed to cool

45 with stirring for 1h and the resultant solid was filtered off, washed with isopropanol {(1m¢), and dried in vacuo 45
at room temperature to give the title compound{128mg), m.p. 125.5-126.5°.

Assay Found: C,68.55;H,6.3;N,5.75.
Cx Hng'2N302.C20H1502 requires C,68.9; H.,6.35;N,5.9%.
The following salts (Examples 16-25) were prepared by treating 4-amino-3,5-dichloro-o-[[[6-[2-(2-

50 pyridinylethoxylhexyilaminolmethyilbenzenemethanol {free base} (the compound of Example 3} with the 50
appropriate acid :

Example 16
Fumarate (2:1)
55 Freebase (100 mg)and fumaric acid {13.6mg) gave the tit/le furnarate (56.2mg), m.p. 116-1 16.5°. N.m.r. 55
5(DMSO) 1.25 {(4H, m, 2CH,), 1.48 (4H, m, 2CH,), 2.65-2.9 {4H, m, 2CH,N), 2.85 (2H, t, CH,-pyr), 3.38 (2H,t,
CH,0), 3.5-4.5 (br, NH, OH, CO,H), 3.71(2H, t, OCH,), 4.7 (1H,dd, CH), 5.48 (2H, s, NH,), 6.45(1H, s,CH
fumarate), 7.2-7.33 (4H, 2CH aromatic, H-3 and H-5 pyr), 7.72 (1H, dt, H-4 pyr), 8.5 (1H, d, H-6 pyr).

60 Example 17 60
Succinate (2:1)
Free base (500 mg) and succinic acid {69.2mg} gave the title succinate {320mg) m.p. 100-103°.
Assay Found : C,66.5; H,6.7; N,8.45.
(C21H29C1-N305)2.C4Hs04 requires C,56.9; H,6.65; N, 8.65%
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Example 18
4-Chlorobenzoate (1:1)
Free base (500 mg) and 4-chlorobenzoic acid (183mg) gave the title chlorobenzoate (300mg), m.p.85-86°.
Assay Found : C,567.35; H,5.85; N,7.0
5 Cp1H2sCl2N302.C;HsCIO, requires C,57.7; H,5.9; N,7.2% 5

Example 19
Benzoate(1:1) ‘
Free base (50 mg) and benzoic acid (14.3mg) gave the title benzoate {31mg} as awhite solid, m.p.115-117°,
10 Assay Found: C,61.0;H,6.5;N,7.45. . ‘
C21H29C|2N302.C7H802 requires C,61 .3;H,6.45;N,7.65%.

10

Example 20
Benzenesulphonate (1:1)
15 Freebase {(50mg) and benzenesuiphonic acid {19mg) gave the title benzenesulphonate as afawn colou red 15
solid (20mg}, m.p. 110-110.5°. N.m.r.3 (DMSQ} 1.25{4H, m, 2CH,), 1.4-1.7 (4H, m, 2CH,) 2.8-3.2 {4H, m, 2CH,),
2.95 (2H, 1, CH,-pyr), 3.38(3H, m, CH,0), OH), 3.72(2H, 1, OCH,},4.78(1H, br, CH}, 5.59 (2H, s, NH), 6.12 (1H, br,
NH), 7.2-7.4 (7H, m, 2CH aromatic, H-3 and H-6 pyr, H-3, H-4, H-5 benzenesulphonate), 7.6-7.65(2H, m, H-1and
H-6 benzenesulphonate), 7.72 {1H, dt, H-4 pyr}, 8.3-8.7 (1H, br, SO0gH),8.5(1H, d, H-6 pyr).
20 20
Example21
Sulphate (2:3)
Free base {200 mg) and sulphuric acid (93.8mg, 98%w/w) gave the title sulphate (0.2g), m.p.55-65°
{amorphous).
25 Assay Found: C,44.15;H,5.9;N,6.95. 25
(Cz1H29C|2N302)2.(H2803) requires C.,44.0;H,5.6; N,7.3%.

Example22
1-Hydroxy-2-naphthoate (1:1}
30 Freebase{500mg)and i -hydroxy-2-naphthoic acid {200mg) gave the title hydroxynaphthoate (700mg) as a 30
pale brownsotid, m.p. 41-43° (amorphous).
Assay Found : C,62.3;H,6.1;N,6.5.
C21 HnglzN302.C1 1 HgOa requ ires C,62.55;H,6.05; N,6.85%.

35 Example23 ’ 35

4-Methylbenzenesulphonate (1:1)
Free base (50 mg) and p-toluenesulphonic acid (22mg) gave the title 4-methylbenzenesulphonateas a

cream solid (60mg), m.p. 128-130°. N.m.r. 3 (DMSO0) 1.25 {4H, m, 2CH,),1.4-1.7 (4H, m, 2CH,), 2.31 (3H, s, CHa),
2.8-3.15 {4H, m, 2CH,), 2.95 {2H, t, CH,-pyr), 3.38 (3H, m, CH20, OH},3.71 (2H,t, OCH,),4.75 (1H, d, H},5.59(2H,

40 s, NH,),6.12{1H, br, NH),7.13(2H,d,H-3 and H-5 benzenesulphonate), 7.2-7.35 (4H, m, 2CH aromatic, H-3 and 40
H-5pyr), 7.5(2H, d, H-2and H-6 benzenesulphonate), 7.72{1H, dt, H-4 pyr}, 8.2-8.7 (1H, br, SO;zH),8.5(1H, d,
H-6 pyr).

Example 24
a5 a-Phenylbenzeneacetate (1:1) 45
Free base (50mg) and a-phenylbenzeneacetic acid (25mg) gave the title a-phenylbenzeneacetate asa
creamsolid {46mg), m.p. 105-107°. N.m.r.3 {DMS0) 1.24 (4H, m, 2CH,), 1.45(4H, m, 2CH,), 2.6-2.9{4H,m,
2CH,), 2.95 (2H, t, CH,-pyr), 3.37 (2H,t, CH20),3.71 (2H,t, OCH,),4.67 (1H,dd, CH), 4.9 {1H, s, CH phenylben-
zeneacetate), 5.45 (2H, s, NH,), 7.15-7.4 (14H, m, 2CH aromatic, H-3, H-5 pyr, 10H phenylbenzeneacetate), 7.7
50 {1H, dt,H-4pyr), 8.48(1H, d,H-6 pyr). 50

Example 25
Adipate (2:7)
Free base (100 mg) and adipic acid (17.1mg) gave the title adipate (54mg), m.p. 94-96°.
5 Assay Found: C,57.25;H,7.05;N,8.35. 55
(C21 Hng|2N302)2.CsH1004 requires C,57.7;H,6.85; N,8.4°/o.

Example 26
4-Amino-3,5-dichloro-a-{1[6-[2-(2-p yridinyl}ethoxy]hexy/]amino]methyﬂ-benzenemethanol
60 Amixtureof Intermediate 2(1.0g), 2-[2-[(6-bromohexyl}oxylethyl]pyridine (0.863g), DEA {0.66m¢) and 60
DMF (25m¢) was stirred at 100°for 2.5h. The solventwas evaporated and the residue purified by FCC eluting
with System C {95:5:1) to give a colourless oil (0.3g). A portion was crystallized from ethyl acetate/hexaneto
give the title compound as a white solid m.p. 96-97°,t.I.c. (System A39:10:1) Rf0.44.
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Example 27
4-Amino-3,5-dichloro-o-[[[6{2-(2-pyridinyl)ethoxylhexyllaminolmethyflbenzenemethanol

Asolution of Intermediate 2 (0.4g) and 6-[2-(2-pyridinylethoxylhexanal (0.4g) in absolute ethanol {(10m¢)
containing hydrochloric acid (conc. HCl/ethano! 1:9v/v, 1.64m¢} was hydrogenated atroomtemperature

5 over5% platinum oxide on charcoal catalyst (100mg) in ethanol (5m¢). The mixture was filtered through

hyflo and evaporated in vacuo to give a brown oil. Purification by FCC eluting with System C{95:5:1) gave a
colourless oil, which on trituration with hexane gave the tit/le compound as a white solid (0.115g) m.p. 93.5-
95° t.l.c. (System A39:10:1) Rf 0.44.

‘ 10 Example 28
4-Amino-3,5-dichloro-«-[[[6{2-pyridinyl)ethoxylhexyllaminolmethyllbenzenemethanol
Asolution of N-[2-(4-amino-3,5-dichlorophenyl)-2-hydroxyethyl]-6-[2-(2-pyridinyl)ethoxy]hexanamide

{0.166g) in benzene (5m¢) was added dropwise to a stirred suspension of lithium aluminium hydride (0.065g)
in ether (5m¢) at room temperature under nitrogen. The mixture was stirred at room temperature under

15 nitrogen for 3days and then carefully quenched successively with watsr (0.5m¢), 2N sodium hydroxide
(0.5m¢) and water {(2m#). The mixture was diluted with ether (50m¢), filtered through hyflo (washing with
additional dichloromethane) and evaporated /n vacuo to give an oil. Purification by FCC eluting with System
C(95:5:1—90:10:1) fave a colourless oil, which on trituration with ether-hexane gave a white solid (67mg).
Repurification by a further 2 columns on silica {Merck 9385) and triethylamine deactivated silica (Merck 9385,

20 10m¢) eluting with System C(98:2:1—95:5: 1) and toluene-ethanol (98:2) respectively gave a colourless oil
which was identified by t.).c. (System A39:10:1) Rf 0.44 as the title compound.

Example29
4-Amino-3,5-dichloro-a-{[[6-]2-(2-pyridinyllethoxylhexyllaminolmethyllbenzenemethanol
25 A mixture of a-[[acetyl[6-{2-(2-pyridinyl)ethoxy]hexyl]amino]methyl]-4-amino-3,5-
dichlorobenzenemethanol acetate (ester) {(130mg) in sodium hydroxide {m¢) and ethanol (5m¢) was stirred
atroom temperature for 18h. The mixture was heated under reflux for 20h, cooled, evaporated /n vacuo and
the aqueous layer extracted with ethyl acetate (2x20m¢). The combined organic extracts were dried and
concentrated to give a yellow oil which was triturated in ether/hexane to give the tit/le compound as awhite
30 solid (80mg) m.p. 92-95° t.l.c. {System A80:20:1) Rf0.44.

Example 30
4-Amino-3,5-dichloro-o-[[[6-[2-(2-pyridinyl)ethoxylhexyllaminolmethylibenzenemethanol
4-Amino-3,5-dichloro-a-oxobenzeneacetataldehyde (0.66g) and 6-[2-(2-pyridinyl)ethaxylhexanamine
35 (0.04g)were dissolved in benzene (10m¢) and heated under reflux for 1h using a Dean-Stark water trap. The
solution was cooled, evaporated /n vacuo and the residue dissolved in methanol (10m¢). Sodium bor-
ohydride (0.38g) was added portionwise at 0-5° over 0.5h with stirring. The solution was allowed to stand
overnightthen evaporated /n vacuo. The residue was partitioned between water (60m¢) containing 2N
sodium carbonate (4m<¢) and ethyl acetate (60m¢). The organic phase was dried, evaporated /n vacuo and the
40 residue purified by FCC eluting with System C {30:10:1) to afford a gum. Trituration with hexane gave the fit/e
compound (85mg) as a colourless powder m.p. 93-96°, t.l.c. (System A 39:10:1) Rf0.44.

Example 37
4-Amino-3,5-dichloro-a-[[[6{2-(2-pyridinyllethoxylhexyllaminolmethyllbenzenemethano!

a5 Asolution of 4-amino-3,5-dichloro-a-[[[6-[2-(2-pyridinyl}ethoxy]-hexyl]Jaminolmethyllbenzenemethanof 1-
oxide (100mg) in methanol (10m¢#) was hydrogenated over Raney nickel catalyst (ca. 100mg) and the reaction
stopped after one mole of hydrogen had been adsorbed (6m#). The catalyst was removed by filtration
through hyflo and the filtrate evaporated to leave a pale pink gum. Purification by FCC eluting with System A

¢ (80:20:1) gave the title compound as a white crystalline solid (20mg), m.p. 94-95°, t.l.c. (System A 39:10:1) Rf

50 0.44.

Example 32
4-Amino-3,5-dichloro-o-[[[6-[2-(2-pyridinyl)ethoxylhexyllaminolmethy/lbenzenemethanot
Sodium borohydride {0.16g) was added portionwise over 5 min to a solution of 1-(4-amino-3,5-

55 dichlorophenyl)-2-[[6-[2-(2-pyridinyl}ethoxylhexyllaminclethanone (0.44g) in methanol {7m¢} at 0-5° with
stirring. After 1.6h, the solution was evaporated /n vacuo and the residue partitioned between water (60m¢)
and ethyl acetate (100m¢). The organic phase was dried and evaporated /n vacuo to a gum which was pur-
ified by FCC eluting with System C {90:10: 1) to afford a product, which was triturated with hexane {(2m¢)to
givethe title compound as a colourless powder (47mg), m.p. 94.5-96.5°, t.l.c. (System A 39:10: 1} Rf 0.44.
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Example 33
4-Amino-3,5-dichloro-o-{[[6-[20(2-pyridinyljethoxylhexyllamin o]methy/llbenzenemethanol.

Asolution of 5-(4~amino-3,5-dichIorophenyl)-3-[6-[2-(2-pyridinyl)ethoxy]hexyl]—z-oxazolidinone (80mg)
and 2N hydrochloric acid (1m¢£) in THF (5m¢) was heated at 80° for 2h. The solvent was evaporated and the
§ aqueous residue extracted with ethyl acetate {2%25m¢). The aqueous layer was basified with 2N sodium 5
hydroxide solutionto pH10 and extracted with ethyl acetate (3x256m#). The combined extracts were dried
and evaporated to |leave a pale yellow gum {70mg). :
Crystallisation from ethy! acetate/n-hexane gave the title compound as a white crystalline solid m.p. 97.5-
100°, t.l.c. (System A 39:10:1) Rf0.44.

16 Thefollowing examples of suitable formulations of compounds of the invention. The term ‘activein- 10
gredient’ is used hereinto representa compound ofthe invention and may be, for example, the compound of
Example 3.

Tablets

15 These may be prepared by normal methods such as wet granulation or direct compression. 15
A. Direct Compression

20 mg/tablet 20
Activeingredient 2.0
Microcrystalline Cellulose USP 196.5
Magnesium Stearate BP 1.5
Compression Weight 200.0

25 25

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

Tablets of other strengths may be prepared by altering the ratio of active ingredient tomicrocrystalline
cellulose or the compression weight and using punches to suit.

30 30
B. Wetgranulation

mgltablet
Active ingredient 2.0

35 Lactoss BP 151.5 35
Starch BP 30.0
Pregelatinised Maize Starch BP 15.0
Magnesium Stearate BP 1.5
Compression 200.0

40 40

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.

45 Tablets of otherstrengths may be prepared by altering the ratio of active ingredient to lactose ofthe 45
compression weight and using pu nches to suit.
C. Forbuccaladministration

50 mgitablet 50

Active ingredient 20 :
Lactose BP 94.8
Sucrose BP 86.7

Hydroxypropyimethylceliulose 15.0

55 Magnesium Stearate BP 15 55
Compression Weight 200.0

The active ingredient is sieved through a suitable sieve and blended with the lactose, sucrose and hydro-
xypropylmethylcellulose. Suitable volumes of purified water are added and the powders are granulated.

60 Afterdrying, the granulesare screened and blended withthe magnesium stearate. The granulesarethen 60

compressed into tablets using suitable punches.

Thetablets may be film coated with suitable fitm forming materials, such as hydroxypropylmethyl-
cellulose, using standard technigues. Alternatively the tablets may be sugar coated.

BNSDOCID: <GB___2187734A_| >
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Capsules
mglcapsuie
Activeingredient 2.0
g *Starch 1500 87.0 5

Magnesium Stearate BP 1.0
Fill Weight 100.0
+ A form of directly compressible starch.

. 10 Theactiveingredient is sieved and blended with the excipients. The mixisfilled into size No. 2 hard gelatin 10
capsules using suitable machinery. Other doses may be prepared by altering the fill weight and if necessary
changing the capsule size to suit.

) Syrup

15 This may be either a sucrose or sucrose-free presentation. 15
A. Sucrosesyrup

mg/bmi dose

20 Activeingredient 2.0 20
Sucrose BP 2750.0
Glycerine BP 500.0
Buffer)
Flavour) as required

28 Colour) 25
Preservative}
Purified Water BP to 5.0ml

The active ingredient, buffer, flavour, colour and preservative aredissolved in some ofthe water and

30 glycerineis added. The remainder of the water is heated to dissolve the sucrose and isthen cooled. Thetwo 30
solutions are combined, adjusted to volume and mixed. The syrup produced s clarified by filtration.
B. Sucrose-free

35 mg/5m/dose 35
Active ingredient 2.0mg
Hydroxypropyl methylceliulose USP 22.5mg
(Viscosity type 4000)
Buffer)

40 Flavour) 40
Colour) asrequired
Preservative }
Sweetener)
Purified Water BP to 5.0ml

45 45

hd The hydroxypropyl methylcellulose is dispersed in hot water, cooled and then mixed with anagueous

solution containing the active ingredient and the other components of the formulation. The resultantsolution
is adjusted to volume and mixed. The syrup s clarified by filtration.

50 Metered dose pressurised aerosol/ 50
A. Suspensionaerosol

mg/metered dose Percan

55 Active ingredient micronised 0.100 26.40mg §5
Qleic Acid BP 0.010 2.64mg
Trichlorofluoromethane BP 23.64 5.67g
Dichlorodifiuoromethane BP 61.25 14.70g

60 The activeingredientis micronised in a fluid energy mill to a fine particle size range. The oleic acid is mixed 60

with the trichlorofluoromethane at a temperature of 10-15°C and the micronised drug is mixed into the sol-
ution 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 pres-

surefilled into the cans throughthe valves.
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B. Solutionaeroso!
mg/metered dose Percan
Active ingredient 0.055 13.20mg
g Ethanol BP 11.100 2.66g 5
Dichlorotetrafiuoroethane BP 25,160 6.04g ‘
Dichlorodifiuoromethane BP 37.740 9.06g

Oleic acid BP, or a suitable surfactant e.g. Span 85(sorbitan trioleate) may also beincluded.
10 Theactive ingredientis dissolvedin the ethanol together with the oleci acid or surfactant if used. The 10
alcoholic solution is metered into suitable aerosol containers followed by the dichlorotetrafluoroethane.
Suitable metering valves are crimped onto the containers and dichlorodifluoromethaneis pressure filied into

them through the valves.

15 /Injection forintravenous administration 15
mg/ml
Active ingredient 0.5mg
Sodium chioride BP as required
20 Waterforlnjection BPto 1.0ml 20
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.
25 Thesolution is prepared, clarified andfilled into appropriate size ampoules sealed by fusion oftheglass. 25
The injection is sterilised by heatingin an autoclave using one of the acceptable cycles. Alternativelythe
solution may be sterilised by filtration and fiiled into sterile ampoules under aseptic conditions. The solution
may be packed under an inert atmosphere of nitrogen or other suitable gas.
30 /nhalation cartridges 30
mglcartridge
Active ingredient micronised 0.200
Lactose BP to 25.0
35 35
The active ingredient is micronised in a fluid energy millto a fine particular size range prior to blending
with normal tabletting grade lactose in a high energy mixer. The powder blend isfilled into No. 3 hard gelatin
capsules on a suitable encapsulated machine. The contents of the cartridges are administered using a pow-
derinhaler such as the Glaxo (RTM) Rotahaler (RTM).
40 40
Suppositories
Active ingredient 2.0mg
*Witepsol (RTM} H15 1.0g
45 45

#A proprietary grade of Adeps Solidus Ph. Eur.

Asuspension of the active ingredient in molten Witepsol is prepared and filled, using suitable machinery,

into 1g size suppository moulds.
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CLAIMS

1. Compounds of the general formula (I}

5 c gl

H.N CHCHzNHCXCHZOCHzY-Py (I)

2
.10
o b

C

wherein
Xrepresentsa bond ora Cy.g alkylene, C, ¢ alkenylene or C, g alkynylene chain, and
15 Yrepresents a bond, ora Cy.4alkylens, C,.4 alkenylene or C, 4 alkynylene chain with the proviso that the sum
total of carbon atoms in Xand Yis notmorethan 8;
Py represents a pyridyl group optionally substituted by one or two substituents selected from halogen
atoms, hydroxy, C4.3 alkyl and C;_3 alkoxy groups; and
R'and R? each represent a hydrogen atom or a C,_s alkyl group, with the proviso that the sum total of carbon
20 atomsinR'and R%isnotmorethan4;
and physiologically acceptable salts and solvates thereof.
2. Compounds as claimed in claim 1in which the sum total of carbon atoms in the chains—X— and-Y-is4,
5,60r7.
3. Compounds as claimed in claim 1 or 2 in which—X~is—=(CHa}3,~(CHy)4s~ or—(CH,}, C=C-and Y is~CHo-,
25 —(CHz)y— or~(CHa)s-.
4. Compounds as claimed in any of claims 1 to 3in which R" and R% are both hydrogen atoms orR'isa
hydrogen atom and R%is a C,.3 atkyl group.
5. Compounds as claimed in any of claims 1 to 4 in which the group Py is attached to the rest of the
molecule at the 2-, 3- or 4- position and is an unsubstituted pyridiyl group or a pyridiyl group substituted by a
30 single substituent.
6. Compounds of the general formula{l)

Cl .
1

35 ¥
H,N 7\ CHCH,,NHCXCH,,OCH,, Y- Py (1)
— bH 42

C
40

wherein
Xrepresents—(CHy)4— or—(CH,), C=C-;
Y represents—CHgy—,~(CH3}o— or—{(CH,)s;
R' represents a hydrogen atom;
45 R?representsa hydrogen atom or a methyi group; and
hd Py represents a pyridinyl group attachedto the rest of the molecule atthe 2-, 3- or 4- position and optionally
containing a single substituent selected from hydroxy and methyl;
and physiologically acceptable salts and solvates thereof.
> 7. Compounds as claimed in claim 6 in which R* and R? both representhydrogen atoms; X represents
50 —(CHz)a—; Y represents—CHy—, —{CH,)o~ or—{CH,)s—; and Py represents an unsubstituted pyridyl group
attached to the rest of the molecule at the 2- or 3- position, or a 2- pyridyl group containing a single hydroxy
substituent.

8. Compounds as claimed in claim 7 in which Py is an unsubstituted pyridyl group attached to the rest of
the molecule at the 2- position.

55 9. 4-Amino-3,5-dichloro-a-[[[6-{2-(2-pyridinyl)ethoxy]hexyljamino]methyl]benzenemethanol;
and physiologically acceptable salts and solvates thereof.

10. 4-Amino-3,5-dichloro-a-[[[6-[3-(3-pyridinyl}propoxylhexyllaminclmethyl]lbenzenemethano!;
4-amino-3,5-dichloro-a-[[[6-[4-(3-hydroxy-2-pyridinyl)butoxylhexylJaminolmethyilbenzenemethanol;
4-amino-3,5-dichloro-o-[[[6-[3-(2-pyridinyl)propoxylhexyllamino]methyllbenzenemethanol;

60 4-amino-3,5-dichloro-a-{[{6-[2-(3-pyridinyl)ethoxy]hexyl]Jaminolmethyl]benzenemethanol;
4-amino-3,5-dichloro-a-[{[ 1-methyl-6-{2-(2-pyridinyi)ethoxylhexyllamino]methyllbenzenemethanol;
and physiologically acceptable salts and solvates thereof.
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11. Aprocess for the preparation of compounds as claimed in any of claims 1 to 10 or a physiologically
acceptable salt or solvate thereof which comprises:
{1a)for the preparation of acompound of formula {I)inwhich R'is a hydrogen atom, alkylation an amine of
general formula (11}

5 : cl 5
3,4
H2N——-— —_— CHCHZNR R (11)
10 10
1 OH
{wherein R3is a hydrogen atom or a protecting group andR*is a hydrogen atom) with an alkylating agent of
15 formula{llf) 15
LCHXCH,0OCH,Y-Py (nn
Le
20 (wherein Lisaleaving group andR? X, Y and Py areas defined in formula (1)) followed, if necessary, by 20
removal of any protecting group present; or
(1b) for the preparation of acompound of formula {l) inwhich R"is a hydrogen atom, alkylating an amine of
general formula (11} as defined above except thatR*is a hydrogen atom or a group convertible thereto under
25 the reaction conditions, with acompound of general formula (V) 25

R2COXCH,OCH,Y-Py (V)
(whereinR%, X, Y and Py are as defined in formula {I)}in the presence of a reducing agent followed, ifneces-

sary, by removal of any protecting groups present; or
39 (2)reducing anintermediate of general formula (V1) 30

(%

a M N\t - x2 - x® - cH,0cH

Y-P VI
- X 5OCH,Y-Py (V1) 25
1
wherein c
40 X'is—-CH(OH)-oragroup convertaible thereto by reduction; 40
X2is—CH,NR3- (wherein R%is a hydrogen atom ora protecting group) ora group convertible thereto by
reduction;

X3is—-CR'R2X— {wherein R?, R2and X are as defined in formula (1} or agroup convertible thereto by reduction;
X4is—NHRE {where R%is a hydrogen atom or a protecting group) or a group convertible thereto by reduction;

45 and 45
Y and Py are each as defined in formula (1) or representa group convertible thereto by reduction;
atleastone of X1, X2, X2 and X? representing a reducible group and/or Y representing a reducible group
and/or Py containing a reducibie group, followed, if necessary, by removal of any protecting group present;

or ,
50 (3) deprotecting a protected intermediate of general formula (VI1) 50
Cl
R1
6 -
55 R°HN CHCH,,NRCXCH,, OCH, Y~Py (VII) 55
7 2
1 OR
60 whereinR?, R?, X, Y and Py are as defined in formula (i), R®, R®and R? each represent a hydrogen atomora 60

protecting group, or R3and R? together represent a protecting group, and/or any hydroxy substituentinthe
group Py is protected, with the proviso that at least one of R®, Ré and/or R? represents a protecting group
and/or Py contains a protecting group;
and, if desired, converting the resulting compound of general formula (1) or asaltthereofinto a physiologic-
65 ally acceptable salt or solvate thereof. 65
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12. A pharmaceutical composition comprising at least one compound of general formuia (I) as defined in
any of claims 1 to 10 or a physiologically acceptable salt or solvate thereof, together with a physiologically
acceptable carrier or excipient.
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