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‘This invention relates to certain novel compounds, to a process for preparing
such compounds, to pharmaceutical compositions containing such compounds and to

the use of such compounds and compositions in medicine.
International Patent Application, Publication Number WO 94/01420 discloses
compounds of formula (A):

| Al'-x‘-(CHZ)nq-O-AZ'-A:"_'-Y.R2'_ - (A)

ora pharmaceuucally acceptable salt thereof and/or a pharmaceutically acceptable

solvate thereof, wherein:

- AY'represents a substituted or unsubstituted aromatic heterocyclyl group;

A2 represents a benzene ring having three optional substituents;

A% represents a moiety of formula -(CH2),-CH(OR!")- wherein R1' represents
. substituted or unsubstituted alkyl, aryl aralkyl or alkylcarbonyl and m represents an

integer in the range of from 1 to0 5, or AY represents a moiety of formula -(CH2)m 1
CH=C(OR!’)- wherein R and m' are as defined above;

_R2 represents OR3' wherein R3’ represents hydrogen, alkyl, aryl or aralkyl orR2

represents an aromatic heterocyclyl group or -NR4RY’ wherein R4 and RS each
independently represent hydrogen, alkyl or alkylcarbonyl or R4 and RS’ together with
the nitrogen atom to which they are attached form a heterocyclic ring, providing that
R?' represents an aromatic heterocyclyl group only when Y as defined below
represents abond; :

X' represents NR' wherein R’ represents a hydrogen atom, an alky! group, an acyl
group, an aralkyl group wherein the aryl moiety may be substituted or unsubsututed,
or a substituted or unsubstituted aryl group; '
Y' represents C=0 or C=S$ or a bond providing that Y’ represents a bond only when
R2' represents the above mentioned aromatic heterocyclyl group; and
n’ represents an integer in the range of from 2 to 6.

~ These compounds are stated to have inter alia good blood-glucose lowering
activity and are therefore of potential use in the treatment and/or prophylaxxs of
hyperglycaemia and to be of particular use in the treatment of Type II diabetes.
It has now surprisingly been discovered that a particular group of eompounds
falling within the generic scope of the compounds of formula (A) have particularly
good blood-glucose lowering acdvity combined with freedom from adveise

- haemarological and cardiac effects. These compounds are therefore considered to

hold potential to be of particular use in the treatment and/or prophylaxis of
hyperglycaemia and to be of particular use in the treatment of Type II diabetes.
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- These compounds are also indicated to be of potential use for the treatment
and/or prophylaxis of other diseases including hyperlipidaemia and hypertension.
They are also indi__catsd to be of use in the treatment and/or prophylaxis of

| cardiovascular disease, especially atherosclerosis. In addition these compounds are
5 considered to be useful for treating certain eating disorders, in particular the
regulation of appetite and food intake in subjects suffering from disorders associated
with under-eating, such as anorexia nervosa, and disorders associated with over-
eating, such as obesity and anorexia bulimia.
These compounds are also indicated to be of of potennal use in the treatment
10  and/or prophylaxis of renal disease, especially renal disease associated with the |
development of Type II diabetes including diabetic nephropathy, glomerulonephritis,
glomerular sclerosis, nephrotic syndrome, hypertensive nephrosclerosis and end stage
renal disease. The prophylacuc action of an insulin sensitiser upon ncphropathy is
also indicative that an insulin sensitising agent can be expected to prevent, reverse,
15 ° stabilise or retard the progression of microalbuminuria to albuminuria. This is
because microalbuminuria is considered to be a predictoi' of future nephropathy,
especially in patients with clinical evidence of pre-dlabeuc insulin resistance .
syndrome, alternatively referred to as Syndrome X. '
Accordmgly, the present invention prov1des a compound of fonnula O:

R l!l NN m OCH,R'
. N N

or a pharmaceutically acceptable salt thereof, and/or a pharmaceutically acceptable
solvate thereof, wherein RO represents 2-benzoxazolyl or 2-pyridyl and R1 represents
25 CHyOCHj3 or CF3. '
Preferably, RO represents 2-benzoxazolyl.
Suitably, R1 represents CH,OCH3.
Preferably, R! represents CF3,
_ ~ As indicated above, a compound of formula (I), and the pharmaceuncally
30 acceptable salts thereof, may exist in one of several tautomeric forms, all of which are
encompassed by the present invention as individual tautomeric forms or as mixtures
thereof. '

20

¢y

Suitable pharmaceutically acceptable salts mclude salts of carboxy groups and
acid addition salts. :

'35 Suitable pharmaceutically: acceptable salts of carboxy groups include metal
salts, such as for example aluminium; alkali metal salts such as lithium, sodium or
potassium, alkaline earth metal salts such as calcium or magnesium and ammonium
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or substituted ammonium salts, for example those with lower alkylamines such as
triethylamine, hydroxy alkylamines such as 2-hydroxyethylamine, '

bis-(2-hydroxyethyl)amine or tri-(2-hydroxyethyl)amine, cycloalkylamines such as
bicyclohexylamine, or with procaine, dibenzylpiperidine,

5  N-benzyl-B-phenethylamine, dehydroabietylamine, N,N'-bisdehydroabietylamine,
glucamine, N-methylglucamine or bases of the pyridine type such as pyridine,
collidine, quinine or quinoline.

Suitable acid addition salts include pharmaceuucally acceptable Inorganic salts
such as the sulphate, nitrate, phosphate, borate, hydrochloride and hydrobromide and,
10 where feasible, phannaceuncally acceptable organic acid addition salts such as
acctate tartrate, maleate, citrate, succinate, benzoate, ascorbate, methanesulphonate
a—keto glutarate and a-glycerophosphate
Suitable pharmaceutically acceptable solvates include hydrates.
~ The salts and/or solvates of the compounds of formula (I) may be prepared
15  and isolated according to conventional procedures, for example sodium salts may be -
prepared by using sodium methoxide in methanol.
In a further aspect the present invention also provides a process for the
~ preparation of a compound of formula (I), or a pharmaceutically acceptable salt
~ thereof, and/or a Ppharmaceutically acceptable hydrate thereof, which process
20 - comprises hydrolysing a compound of formula (II):

?Ha

RE-N

ety

wherein RO and R1 are as defined in relation to formula (D and L1 represents a
25  hydrolysable group; and thereafter, if required, preparing a phaxmaceuticaliy
' acceptable salt of the compound of formula (I) and/or a pharmaceutically acceptable

solvate thereof,
' A suitable hydrolysable group L1 1s a group of formula (a) Or an epimer
_ thereof
30 y
o
2 gPh
o

H - (a)

A suitable hydrolyéable group L1 is an Evans chiral auxillary, for example a
group of formula (b) or an epimer thereof:
o .3.
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A suitable hydrolysable group L1 is aCy. 6 élkoxy group'
The hydrolysis of the compound of formula (II) is carried out usmg conditions
appropriate for hydrolysing the particular group L1 chosen, for example whenLlisa

group of formula (a) or a C1.¢ alkoxy group, the hydrolysis is suitably carried out

under acidic conditions, for example using dilute sulphuric acid, conveniently in a
water/dioxan mixture, for example a 1:1 mixture, at any temperature which provides |
a suitable rate of formation of the required product, generally at an elevated
temperature, such as in the range of from 50°C to 120°C, for example 90°C; or when
Llisa group of foxmula (b) the hydrolysis is generally carried out using lithium -
hydroperoxide in an aqueous solvent, such as aqueous tetrahydrofuran, at any

temperature which provides a suitable rate of formation of the required product,

generally at a reduced temperature, such as in the range of from -109C to 0°C, for
example 0°C. Alternatively, when Ll isa group of formula (b) the hydrolysis may
be effected under basic conditions, using for example aqueous sodium 'hydi'oxide, in
an appropriate solvent such as aqueous tetrahydrofuran usually at ambient
temperature.

A compound of formula (II), whereinLlisa moiety of the above defined
formula (a) or (b), may be prépared from a compound of formula (III) :

?Ha | _co.?
R-N \/\o H.‘,R1

am

wherein RO and R1 are as defined in relation to formula (I) and L2 i'epi'esehts a

leaving group; (i) for coinpounds of formula (II) wherein L1 is a moiety of the above
defined formula (a), by reaction with (S)-phenylglycmol or
(i) for compounds of formula (II) wherein Llisa moiety of the above defined
formula (b), by reaction with (S)-4-benzyloxazolidin-2-one, preferably an activated
form thereof; and thereafter separating the required isomer from the mixture of
diastereoisomers produced.

A suitable leavmg group L2isa halogen atom, for example a chlorine atom.
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- The reaction between the coxhpounds of formula (III) and (S)-phenylglycinol
may be carried out under conventional amidation conditions, for example in an inert
solvent such as dichloromethane at a temperature which provides a suitable rate of
formation of the required product, suitably at ambient temperature and preferably in’
the presence of a base such as triethylamine. |

A suitable activated form of (S)-4-benzyloxazolidin-2-one is a salted form, for

‘example an alkali metal salted form, preferably a lithium salt.

The activated form of (S)-4-benzyloxazolidin-2-one may be prepared by any

- appropiate conventional method. Thus when the activated form is a lithium salt, it

may be prepared by treating (S)-4-benzyloxazolidin-2-one with a source of lithium
ions in the presence of a base, suitably provided by n-butyllithium, in an aprotic
solvent such as tetrahydrofuran, usually at a low temperature, for example in the

 range of from -78° to 0°C.

- The reaction between the compound of formula (IIT) and the aétivated form of
(S)-4-benzyloxazolidin-2-one may be carried out in an aprotic solvent, such as
tetrahydrofuran, at a temperature which provides a suitable rate of formation of the
required product, conveniently by allowing the reaction mixture to slowly warm from
-78° to 0°C.

Preferably, the activated form of (S )-4~benxyloxazblidi’n-2-one is prepared
and then reacted in-situ with the compound of formula (III). |

A compound of formula (IIT) may be prepared by hydrolysmg the carboxyhc
ester COOR2 of a compound of formula (IV):

clst-l3 - .CO.0R?
RN \/\om”zn' |
wherein RO and R are as defined in relation to formula (I) and R2 represents an alkyl
group, and thereaftcr convcmng the carboxyhc acid group so formed into a moiety
A suitable alkyl group R2isa Ci-6 élkyl grbup, especially a methyl group.
The hydrolysis of the carboxylic ester may be effected by use of any
conventional hydrolysing agent, suéh as an alkaline metal hydroxide, for example
sodmm hydroxxde
The hydrolysis of the compound of formula (IV) may be carried out in any

suitable solvent such as a methanol/water mixture, conveniently a 1:1 mixture, at a
temperature which provides a suitable rate of formation of the required product,

(4 ))

suitably at an elevated temperature and conveniently at the reflux temperature of the
solvent.
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The conversion of the carboxylic acid group into the moiety CO.L2 may be

carried out using any appropiate conventional procedure, depending upon the

particular nature of the group L2 chosen, thus when L_2' is a halogen a suitable
procedure involves treatment of the carboxylic acid with an oxalyl halide, for
example oxalyl chloride when L2 is chlonne _ : :

The reaction. conditions for the conversion of the carboxyhc acid group into
the mmety CO.L2 will be dictated by the particular nature of L2 and the source of L2
chosen, for example when L2 is halogen and the source of L2 is oxalyl chioride then
the reaction may be carried out in an inert solvent such' as dichloromethane or
bcnzene at a temperature which provides a suitable rate of formation of the required
product, suxtably at ambient temperature or at an elevated temperature such as the
reflux temperature of the solvent. _ .

It will be appreciated that the preparanon and separanon of a compound of

~ formula (II) wher_em.L1 is an epimer of the above defined moiety (a) or (b) and its

subsequent hydrolysis to afford a compound of formula (I) can be achieved by

‘employing analogous methods to those described above for the preparation,

separation and hydrolysis of a compound of formula (I) wherein L} represents the
above defined moiety (a) or (b).
. A compound of formula (II) wherein L1 is a moiety of formula (b) may also

be prepared by dchydroxylanon of a compound of formula (V):

7
REN~_
\/\o

o V)
wherein RO and R1 are as defined in relation to formula (I) and X is a moiety of the
above defined formula (b). -

The dehydroxylauon of the compound of fonnula (V)is convemently carried
out by treatment with a tnalkyls:lane, for example methylsxlane, preferably in the
presence of trifluoroacetic acid and convcmently using mﬂuoroacenc acid as solvent,
at any temperature providing a sultable rate of formulanon of the product for
example at a temperature in the range from 0°C to room temperaturc

It will be appreciated that a compound of formula (II) wherein L1 is a moiety
of formula (b) would also be obtained by dehydroxylanon of a compound of formula

(V) in which the hydroxy bearmg stereocentre is epimerised.
A compound of formula (V) may be prepared by reacting a compound of
formula (VIA):

B
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(VIA)

CHO
CH - .
- R* N\/\ ‘

wherein RO is as defined in relation to formula (I), with a compound of formula
(VIB):
Y
N 0
R CHZO l\\"
Ph - (VIB)

wherein R1 is as defined in relation to formula (I); and thereafter separating the
required isomer from the mixture of diastereoisomers produced.

Suitably in the above mentioned reaction, the compound of formula (VIB) is
in an activated form, which is preferably provided by treating the compound of
formula (VIB) with an alkylboron triflate, for example dibutylboron triflate,
preferably in the presence of an amine base such as triethylamine.

The activated form of the compound of formula (VIB) may be prepared by the
appropriate conventional method depending upon the spét:iﬁc nature of the activated
form chosen, for example the compound of formula (VIB) is reacted with
dlbutylboron triflate and triethylamine in an inert solvent such as d1chloromethane at
a temperature in the range of from -78° t0 0°C.

The reaction between the compounds of formulae (VIA) and (VIB) may be
carried out in an in an inert solvent such as dichloromethane, at a temperature which
provides a suitable rate of formation of the required product, conveniently by
allowing the reaction mixture to slowly warm from -78° to 0°C.

Preferably, the activated form of the compound of formula (VIB) is prepared
and then reacted in-situ with the compound of formula (VIA).

For compounds of formula (I) wherein RO represents 2-benzoxazolyl, a
suitable compound of formula (VIA) is 4—[2-[N-(2-benzoxazolyl) N- |
methylannno]ethoxy]benzaldehyde

A suitable means for separating any requlred single isomer from a mixture of
diastereoisomers is chromatography, such as preparative high pressure liquid
chromatography or silica gel column chromatography.
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‘One convenient method for preparing a compound of formula (II) wherein L1
- is a C1.6 alkoxy group is the basic alcoholy51s of a compound of formula (IT) wherem
L1 is a moiety of formula (b).
A suitable base is an alkali metal alkoxide, for example when L1 is rhethoxy
5 the compound of formula (II) wherein L1 is moiety (b) is treated with sodium
methoxide in methanol.
A compound of formula (I) may also be prepared by resolvmg a racemic

compound of formula (VII)
CO,H
oH, /Q/\K |
REN OCH,R'
~"o ? (VID)

wherein RO and R1 are as defined in relation to formula (I); and thereafter, if
required, preparing a pharmaceuncally acceptable salt of the compound of formula (I)
and/or a pharmaceuncally acceptable solvate thereof.

‘The resolution of a compound of formula (VII) may be carried out using

15 known resolution procedures, for example by reacting the compound of formula (VIJ)
with a resolving agent, such as an optically active acid or base, to provide a mixture
of diastereoisomeric salts which may then be separated by fractional crystallisation
and thereafter the compound of formula (I) may be regenerated from the separated
diastereoisomer salt by conventional means, such as hydrblysis.

20 Tt will be appreciated that the compounds of formula (VII) comprise the
compounds of formula () admixed with other optical isomers. A compound of
formula (VII) or a pharmaceutically acceprable salt thereof and/or a pharmaceutically
acceptable solvate thereof, forms a further aspect of the present invention. The
separated isomers of the compounds of formula (VII), in addition to the compounds

25  of formula (I), or a pharmaceutically acceptable salt thereof and/or a pharmaceuncally
acceptable solvate thereof, also comprise the present invention.

Suitable acids or bases for resolving the compounds of formula (VII) are as
described in Enantiomers, Racemates and Resolution, J Jaques g1 al, 1981, Wiley
Interscience, especially at pages 255 and 256. Suitable methods for effecting the

30 resolution are also disclosed by Jaques etal.

.~ The compounds of formula (II) and (IIT) form a further aspect of the present
invention. . : '

The compounds of formula (IV) and (VIA), for example 4-[2-[N-(2- :
benzoxazolyl)-N-methylamino]ethoxy]benzaldehyde, are known compounds or they

35 may be prepared using methods analogous to those used to prepare known
compounds, for example those disclosed in International Patent Application,
Publication Number W094/01420. '

10
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The compounds of formula (VIB) are known compounds or they maybe
prepared using methods analogous to those used to prepare known compounds, for
example those disclosed in Orgamc Synthesis Vol. 68, p83, 1990 Ed. J.D. White or
methods analogous thereto, in combmauon with conventional methodology for the
preparation of acid chlorides. :

- It will be appreciated that in any of the abovementioned reactions any reactive
group in the substrate molecule may be protected, accordmg to conventional chermcal
practice. Suitable protecting groups in any of the abovementioned reactions are those

. .used conventionally in the art. The methods of formanon and removal of such

protecting groups are those conventional methods appropriate to the molecule being
protected.

It will be appreciated that the above mentioned preparation of the compounds
of formula (I), or a phatmaceutically acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof, is a stereoselective procedure and that the compound of
formula (I) is a single stereoisomer. The present invention also includes a compound ~
of formula (T) when present in admixture with less than 50% w/w of its racemic
isomer, that is when it is greater than 50% Optit:ally pure, suitably 80-100% and

- preferably 90-100% pure, such as 90-95%, most preferably 95- 100%, for example

95%, 96%, 97%, 98%, 99% or 99.9% optically pure.
In one preferred aspect there is provided a compound of formula (Dora

' pharmaceuucally acceptable salt thereof and/or a pharmaceutically acceptable solvate

thereof, in optically pure form.

The absolute stereochennsn'y'ot_' compounds may be determined using
conventional methods, such as X-ray crystallography.

As mentioned above the compounds of the invention are mdtcated as havmg
useful therapeutic properties: The present invention accordmgly provxdes a compound
of formula (T), or a pharmaceutically acceptable salt thereof and/or a pharmaceuncally
acceptable solvate thereof, for use as an active therapeutic substance.

Thus the present invention provzdes a compound of formula (I), or a
phannacetttically acceptable salt thereof and/or a pharmaceutically acceptable solvate
thereof, for use in the treatment of andlor prophylaxis of hyperglycaemia.

In a further aspect the | present invention also provides a compound of formula
(D, or a pharmaceutically acceptable salt thereof and/or a pharmaceuncally acceptable
solvate thereof, for use in the reatment and/or prophylaxis of hyperlipidaemia.

As indicated hereinbefore the present invention also provides a compound of
formula (I) or a pharmaceutically acccptable salt thereof and/or a pharmaceutically
acceptable solvate thereof for use in the li'_eatrhent of hypertension, cardiovascular
disease, certain eating disorders and/or the treatment and/or prophylaxis of renal

-9-
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In addition, the present invention also provides a compound of formula (I) or
a pharmaceutically acceptable salt thereof and/ora pharmaceuucally acceptable
solvate thereof for use in the preventxon reversal, ‘stabilisation orretardatton of the
progression of mtcroalbummuna to albummuna

Cardiovascular disease includes in particular atheroscleros1s

Certain eating disorders include in particular the regulanon of appetite and
food intake in subJects suffering from disorders assocxated with under—caung such as
anorexla nervosa, and disorders associated w1th over-eating, such as obesity and
anorexia bulimia.

Renal dtsease tncludes renal disease assoc1ated with the development of Type
I dxabetes including diabetic nephropathy, glomemlonephnus, glomerular sclerosis,
nephrotic syndrome, hypertensive nephroscleros:s and end stage renal disease.

A compound of formula (D, ora pharmaceuncally acceptable salt thereof

- and/or a pharmaceuncally acccptable solvate thereof, may be administered per se or,

preferably, as 2 pharmaceuttcal composmon also comprising a pharmaceutically

acceptable carrier.
Accordxngly, the present invention also prov1des a pharmaceuncal .

composmon comprising a compound of the gcneral formula (I), or a pharmaceutically

acceptable salt thereof, or a pharmaceuneally acceptable solvate thereof, and a
pharmaceutically acceptable carrier therefor

As used herein the term pharmaceuncally acceptable embraces compounds,
compositions and mgredxents for both human and veterinary use: for example the
term pharmaceuucally acceptable salt’ embraces a veterinarily acceptable salt.

- The composition may, if desned be in the form of a pack accompanied by
written or printed instructions for use. | |
| Usually the pharmaceuucal composmons of the present invention will be
adapted for oral administration, although _composmons for administration by other
routes, such as by injection and percntancous abSorption are also envisaged.

- Particularly suitable compoSitions for oral administration are unit dosage
forms such as tablets and capsules Other fixed unit dosage forms, such as powders
presented in sachets, may also be used. .

In accordance with convennonal pharmaceuncal pracnce the carrier may

comprise a diluent, filler, disintegrant, wcmng agent, lubncant colourant, flavourant
or other conventional ad_]uvant

Typical carriers include, for example, mxcrocrystallme cellulose, starch,

sodium starch glycollate, polyvinylpyrrolidone, polyvinylpolypyrrolidone,
magnesium stearate or sodium lauryl sulphate.

-10-
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_ Most suitably the composition will be formulated in unit dose form. Such unit
dose will normally contain an améunt of the active ingredient in the range of from 0.1
to 1000 mg, more usually 0.1 to 500 mg, and more especially 0.1 to 250 mg.

The present invention further provides a method for the treatment and/or
prophylaxis of hyperglycaemia in a human or non-human mammal which comprises
adtmmstermg an effective, non-toxic, amount of a compound of the general formula

- (I), or a pharmaceutically acceptable salt thereof and/or a pha:maceuncally acceptable

solvate thereof to a hyperglycaemic human or non-human mammal in need thereof.

The present invention further prov1des a method for the treatment of
hyperlipidaemia, hypenensxon, cardiovascular disease, certain eating disorders, the
treatment and/or prophylaxis of renal disease and/or the prevention, reversal,
stabilisation or retardation of the progression of microalbuminuria to albuminuria in a
human or non-human mammal, which comprises administering an effective,
non-toxic, amount of a compound of formula (I), or a pharmaceutically acceptable
salt thereof and/or a pharmaceutically acceptable solvate thereof, to a human or -
non-human mammal in need thereof.

Conveniently, the active ingredient may be administered as a pharmaceutioal
composition hereinbefore defined, and this forms a particular aspect of the present
invention.

In the treatment and/or prophylaxis of hyperglycaemic humans, and/or the
treatment and/or prophylaxis of hyperlipidaemic human, the compound of the general
formula (I), or a pharmaceutically acceptable salt thereof and/or a pharmaceutically
acceptable solvate thereof, may be taken in doses, such as those described above, one
to six times a day in a manner such that the total daily dose for a 70 kg adult will
generally be in the range of from 0.1 to 6000 mg, and more usually about 1 to 1500
mg.

In the treatment and/or prophylaxis of hyperglycaemic non-human mammals,
especially dogs, the active ingredient may be adminstered by mouth, usually once or
twice a day and in an amount in the range of from about 0.025 mg/kg to 25 mg/kg,

for example 0.1 mg/kg to 20 mg/kg. Similar dosage regimens are suitable for the

treatment and/or prophylaxis of hyperlipidaemia in non-human mammals.

The dosages regimens for the treatment of hypertension, cardiovascular
disease and eating disorders hypertension, cardiovascular disease, certain eating
disorders, the treatment and/or prophylaxis of renal disease and/or the prevention,

- reversal, stabilisation or retardation of the progression of microalbuminuria to

albuminuria will generally be those mentioned dbove in relation to hyperglycaemia.
In a further aspect the present invention provides the use of a compound of
formula (I), or a pharmaceutically acceptable salt thereof and/or a pharmaceutically

-11-
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acceptable solvate thereof, for the manufacture of a medicament for the treatment
and/or prophylaxis of hypergiycaemia.

The present invention also provides the use ofa compound of formula (I), or a
pharmaceutically acceptable salt thereof, and/or a phaim.aceuticallj acceptable solvate
thereof, for the manufacture of a medicament for the treatment and/or prophylaxis of
hyperlipidaemia, hypertension, cardiovascular disease or certain eating disorders

. and/or the prophylaxis of renal disease and/or in the prevention, reversal, stabilisation

or retardation of the progression of microalbuminuria to albuminuria.

No toxicological effects have been established for a compound of formula (I)
ora pharmaceutically.acceptable salt thereof and/or a pharmaceutically acceptable
solvate thereof, in the aboverentioned dosage ranges.

The following Procedures and Examples illustrate the invention but do not

limit it in any way.

-12-
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Example 1
(S)-3-[4-[2-[N-(2-Benzoxazolvl)-N-methvlammo]ethoxy]phenyl]-z-(z-methoxy-
ethoxy)propanoic acid '

/CH ‘\rCO.‘,H :
w

. oL

©i o O,

A solution of [28, N(l_S)]-3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]-
phenyl]-z-(2-methoxyet}ioxy)-N-(Z-hydroxy-l-phenylethyl)propanamide (1.846 g)in
a mixture of 1M sulphuric acid (45 mL) and dioxan/water (1:1, 150 mL) was heated

10 at 90°C for 56 hours and then the PH of the mixture was adjusted to pH 3 by addition
of aqueous sodium hydrogen carbonate. The mixture was extracted with ethyl acetate
and the organic extracts washed with water, brine, dried (MgSQ,) and evaporated to
give an oil. Purification by chromatography on silica gel using a gradient of 1-5%
methanol in dichloromethane as eluent gave a foam of 88% e.e. (by HPLC). The

15  product was reacted with (S)-o-methylbenzylamine in acetone, and the resulting sdlt

| recrystallised several times from ethyl acetate-hexane before being dissolved in water,
acidified with dilute hydrochloric acid and extracted with ethyl acetate which was
dried with MgSOy4. Evaporation of the ethyl acetate solution afforded
enantiomerically enriched title compound; [a]p25 —28° (c=0.625, CHCl5); e.c 94%

20  (by HPLC); [Found M* 414.1791. Ca2HygN50Og requires M"' 414. 1791] THNMR
spectrum identical with that described in Example 5.

Example 2
(S)-3-[4-[2-[N-(Z-Benzoxazolyl)-N-methylammo]ethoxy]phenyl]-z-(z,z,z-
‘25 - trifluoroethoxy)propanoic acid by hydrolysis of amide

. /CH COH
HY
\
@ >_N\/\o " OCH,CF,

[2S, N(lS)]-3-[4-[2-[N-(2-Benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2,2,2-
30 trifluoroethoxy)-N-(2-hydroxy-1-phenylethyl)propanamide (from Procedure 3) was
hydrolysed by an analogous proceduré to that described in Example 1. Pun'ﬁcation
by chromatography on silica gel using-a gradient of 0-5% methanol i in
dichloromethane as eluent gave the title compound, mp 116-7°C, after trituration
with diethyl ether-hexane; [a]p25 -24.6° (c=0.24, CHCly); e.e. 95% (by HPLC).
35 [Found C,57.9;H, 4.7; N, 6.8%:; M* 438.1403. C01H21F3N205 requires C, 57.5; H,
' ' -13-



WO 96/04260 ' PCI/EP95/03038°

4.8; N, 6.4%; M+ 438.1403]; SH (DMSO-dg) 2.96 (2H,m), 3.22 (3H,s), 3.88 (2H,m),
3.95-4.18 (2H,m), 4.27 (3H,m), 6.8-7.37 (8H,m) and 12.9 (1H,br s, exchanges with
D,0).

5 Example3 _ _ :
' (S)-3-[4-[2-[N-(2-Benzotazolyl)-N-methylamino]et_hoxy]phenyl-z-(2,2,2-
trifluoroethoxy)propanoic Acid, by Direct Hydrolysis of the Imide

' CoH
N CH 3
O O P

10  Aqueous sodium hydroxide solution (2.5M, 65 mL, 0.163 mol, 2.3 eq) was added to a
stirred solution of [3(25), 45]-3-[3-[4-[2-[N-(2-benzoxazolyl)-N-
methylamino]ethoxy]ghcnyl_]-2-(2,2,2-u'iﬂuoroethoxy)propano_yl] -4-
benzyloxazolidin-2-one (from _P_rocédure 10)(42.5 g, 0.071 mol) in THF (500 mL) -
and water (125 mL). The mixtre was stirred for 20 minutes, the reaction was diluted

15  with water (1 L) and extracted with dichloromethane (3 x 700 mL). These .
dichloromethane solutions were evaporated and the residue purified by '
chromatography on silica gel using 5% methanol in dichloromethane as eluent to
afford (S )-4-benzyloxazolidin-2-one. The original aqueous solution was acidified to
pH 3.5 with dilute hydrochloric acid and re-extracted with dichloromethane (3 x 700

20 mL). The dichloromethane solutions from the acid extraction were dried (MgSOy)
and evaporated to give a solid. This was recrystallised from dichloromethane-diethyl
ether to afford the title compound, mp 119.5-120.5°C. [a]p?3 =-31° (¢ = 2.50,
CHCl,); e.¢. 99.6% (by HPLC); [Found C, 57.7; H, 4.7; N, 6.25%; M* (EI)
438.1412. Cy;H,F3N,05 reqﬁires C.57.5;H,4.8; N, 6.4%; M+ 438.1403); 8y

25 (CDCl,) 3.05 (1H, dd), 3.13 (1H, dd), 3.31 (3H, s), 3.72 (1H, m), 3.89 (2H, m), 4.04-
4.14 (3H, m), 4.21 (1H, dd), 6.78 (2H, d), 7.03-7.40 (6H, m) and 11.20 (1H, br,
exchanges with D,0); 8g (DMSO-dg) =-72.7 (3F, t, 3/ 9.3 Hz, CF3).

‘Example4
30 (S)-3-[4-[2-[N-(2-Benzoxazolyl)-N-methylammo]ethoxy]phenyl-2-(2,2,2 tri-
fluoroethoxy)propanoic Acid by Hydrolysis of Methyl Ester

| - co
N H OCH,CF
C[o% \_/\o i

A mixture of (S)-methyl 3-[4 [2 [N-(2 benzoxazolyl)—N-
35 methylammo]ethoxy]phenyl] -2-(2,2 Z-mﬂuoroethoxy)propanoate (1.256 g, 2.8x 103

-14-
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mol), aqueous hydrochloric acid (2.0M, 50 mL) and dioxan (50 mL) was heated at
reflux for 7 hours, cooled and concentrated in vacuo. The residue was suspended in
brine (200 mL) and extracted with ethyl acetate (3 x 300 mL). The combined ethyl
acetate solutions were dried (MgSO,) and evaporated to afford a waxy solid. This
5  solid was triturated with hexane, filtered and dried under vacuum at 65°C to afford
‘the desired product, mp 113-5°C. [a]p25 =-32° (¢ = 1.02, CHCl3); e.e. 99.4% (by
HPLC); [Found C, 57.25; H, 4.8; N, 6.3%. C21H21F3N205 requires C, 57.5; H, 4.8;
N, 6.4%]. The 1H NMR spectrum of this rnatenal was identical to that produced in

Example 3.
10
Example 5
(S)-3-[4-[2-[N-(2-Benzoxazolyl)-N-methylamnno]ethoxy] phenyl-z-(z-
methoxyethoxy)propanoic Acid

COH
Nestoueg o

15 : .
__(S)-Methyl 3-[4»[2-[N-(2-benzoxazolyl)-Némethylamino]ethoxy]phenyl]-2-(2—
methoxyethoxy)propanoate was hydrolysed in a manner analogous to that described
for Example 4. The crude reaction mixture was chromatographed on silica gel using
5% methanol in dichloromethane as eluent to afford the title compound, a gum.

20 [a)pB=-27°(c=0.73, CHCl3); e.e. 99.8% (by HPLC); [Found M+ (EI) 414.1779.
CoHaeN,Og requires M+ 414.1791]; 8 (CDCl3) 2.90 (1H, dd), 3.15 (1H, dd), 3.33
(3H, s), 3.37 (3H, s), 3.40-3.70 (4H, m), 3.93 (2H, 1), 4.05 (1H, dd), 4.21 (2H, 1),
6.81 (2H, d) and 6.95-7.40 (6H,m).

25
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Procedure 1

(i)-3-[4-[_2-[N-(2-Beiizox_azolyl)-N-methyl'a_mino]ethoxy]phenyl]-2-(2-
methoxyethoxy]propanoic acid

A mixture of methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-
(2-methoxyethoxy)propanoate (1.08 g, Int. Patent Appl., Publication No. WO
9401420) and sodium hydroxide (253 mg) in r’hethanoI:Water (1:1, 10 mL) was heated
under reflux for 2 hours. After evaporation of the resultant mixture in vacuo, the
residue was diluted with water, acidiﬁégi to pH 5 with 2M hydrochloric acid and then -
extracted with ethyl acetate. Washing of the ethyl acetate extracts with water and
drying (MgSO,) and evaporation gave the title compound as an oil which crystallised
on trituration with diethyl ether/hexane. [Found C, 63.8; H, 6.5; N, 7.0%; M+
414.1791. C,5HgN,0¢ requires C, 63.8; H, 6.3; N, 6.8%; M+ 414.1791]; &y

- (CDCl3) 2.91 (1H,dd), 3.15 (1H,dd), 3.34 (3H.s), 3.38 (3H,s), 3.41-3.69 (4H,m), 3.93

(2H,1), 4.05 (1H,dd), 4.21 (2H.,t), 6.80 (2H,d) and 6.83-7.38 (6H m).
Procedure2

(£)-3-[4-[2-[N-(2-Benzoxazolyl )-N-methylami.no]ethoxy]phe’nyl]-2-(2-
methoxyethoxy)propanoyl chloride '

£ coc
N

\

©io>_ N0 ook,

Oxalyl chloride (92 mg) was added to (£)-3-[4-[2-[N-(2-benzoxazolyl)-N-methyl-
amino]ethoxy]phenyl]-2-(2-methoxyethoxy)propanoic acid (100 mg) in
dichloromethane (2 mL). The mixture was stirred at room temperature for 16 hours
and evaporated to dryness to give the title compound as a gum which was used
without further purification. ' : '

-16 -
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‘Procedure 3
[2S, N(lS)]-3-[4-[2-[N-(2-Benzoxazolyl)-N-methvlammo]ethoxy]phenyl]-z-(z-
methoxyethoxy)-N-(2-hydroxv-1-phenylethvl)propanamnde

O H Ph
CH, A _oH

' \>_ [ H“‘O- N
N\/\o ~"0cH,

(i)-3-[4-[2-[N—(2-B'ehsza201yl)-N—methylamino]ethoxy]phenyl]-z-(2-methoxy-
ethoxy)propanoy! chloride was dissolved in dichloromethahe_. (2 mL) and a mixture of
(S)-2-phenylglycinol (33 mg) and dry triethylamine (37 mg) in dichloromethane

10 (1 mL)added. After stirring for 5 minutes water was added and the mixture extracted
with dichloromethane. The organic extracts were washed with water, brine, dried
(MgSOy) and evaporated. The residue was chromatographed on silica gel using a -
gradient of 10-50% acetone in hexane as eluent to afford firstly [2R, N( 15)]-3-{4-[2-
[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phcny‘l]-z-(2-methoxyethoxy)—N-(2- ’

15  hydroxy-1-phenylethyl)propanamide followed by the desired [2S, N(18)]-

- propanamide title compound as a foam. [a]p23 —33° (c=1.1, CHCl3); 92.6% d.e. (by

HPLC); [Found M* 533.2526. C3qH35N305 requires M+-533.2526]; Oy (CDCl3)
2.81 (1H,dd), 3.07 (1H,dd), 3.35 (3H,s), 3.36 (3H,s), 3.48-3.58 (2H,m), 3.52-3.62
(2H,m), 3.71 (1H,dd), 3.82 (1H,dd), 3.94 (1H,dd), 3.93 (2H,1), 4.22 (3H,1), 5.05

20  (1H,dy), 6.75-7.35 (13H,complex), 7.54 (1H,br, exchanges with D,0).

Procedure 4
.(i)-3-[4-[2-[N-(2-Benzoxazolyl)-N-methylammo]ethoxy]phenyl]-2-(2,2,2-
trifluoroethoxy)propanoic acid

_ /CHs' - ' CO,H
N
M—N < mn CF
-©:o>— o TNA T

Methyl 3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxylphenyl]-2-(2,2,2-

trifluoroethoxy)propanoate (Inz. Patent Appl., Publication No. WO 940 1420) was
30 hydrolysed by an analogous procedure to that described in Procedure 1 to give the

title compound as a solid, mp 116-117°C; [Found C, 57.4; H, 4.9; N, 6.4%.

C21H3F3N;05 requires C, 57.5; H, 4.8; N, 6.4%]; 8y (CDCl3) 3.03-3.17 (2H,m),

3.29 (3H,s), 3.73-3.83 (1H,m), 3.85 (2H,m), 4.02 (2H,m), 4.04-4.30 (2H,m) and

6.74-7.40 (8H m).

| -17-
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Procedure 5 o S
(i:)-3-[4-[2-[N-(Z-Ben_zoxazolyl)-N-methylamino]ethoxy]phenyl]-2—(2,2,2-
trifluoroethoxy)propanoyl chloride .

/'cn3 - N coc!

N .

O: \>—N\/\QmHcha
o)

_Oxalyl chloride (1.1 mL) was added to a solution of (i)-3-[4-[2-[N-(2-benzoxazolyl)-
N?xhethylaxnino]ethoxy]ph_enyl]-Z-(Z,Z,Z-triﬂuorocthoxwpropanoic acid (1.72 g) in
dry benzene (30 mL). The mixture was heated at reflux for 2 hours, cooled and
evaporated to dryness to give the title compound as a gum which was used without
further purification. -

| Procedure 6 . '
28, N(18)]-3-[4-[2-[N-(2-Benzoxazolyl)-N-methylamino]ethoxy]phenyl}-2-(2,3,2-

triﬂnoroethoxy)QN-(2-hyd__roxy- 1-phenylethyl)propanamide

(£)-3-[4-[2-[N-(2-Benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2,2,2-
u'iﬂuorocthoxy)propa_noyl chloride was reacted with (S)-2-phenyiglycinol by an
analogous procedure to that described in Procedure 3. Chromatography on silica gel
using a gradient of 10-70% ethyl acetate in hexane as eluent afforded firstly [2R,
N(15)]-3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2,2,2-
trifluoroethoxy)-N-(2-hydroxy-1-phenylethyl)propanamide followed by the desired
{28, N( lS)]-propanamide title compound as a foam; [a]p25 +14° (c=0.5, MeOH);
99% d.e. (by HPLC); [Found M+ 557.2136. Ca9H3gF3N305 requires M+ 557.2138];
dy (CDCl3) 2.35 (1H,br, exchanges with D;0), 2.91 (1H,dd), 3.13 (1H,dd), 3.36
(3H,s), 3.70-3.87 (2H,m), 3.84 (2H,d), 3.95 (2H.1), 4.12 (1H,dd),4.22 (2H,1), 5.01
(1H,m), 6.75 (2H,d), 6.97 (1H,br s, exchanges with D,0) and 7.01-7.36
(11H,complex). -

-18-
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Procedure 7
_ (2-,2,2-Triﬂuoroethoxy)ethanqyl Chloride

cocl

OCH,CF,

5 A solution of oxalyl chloride (20 mL, 0.23 mol, 1.15 eq) in dry dichloromethane (50

o mL) was added dropwise at room temperature, with stirring, to a solution of (2,2,2-
trifluoroethoxy)ethanoic acid (Int. Patent Appl., Publication No. WO 87/07270, 31.6
g 0.2 mol) and N,N-dimethylformamide (5 drops) in dry dichloromethane (400 mL).
The mixture was stirred for an additional hour, then heated under reflux for 2 hours,

10 cooled and the bulk of the solvent removed by distillation (bp 40-45°C/760 mm Hg).
The residue was transferred to a Claisen distillation flask and the remaining solvent
and oxalyl chloride removed by distillation (bp 45-60°C/760 mm Hg). Vacuum
distillation of the residue then afforded the product, bp 50-55°/25-32 mm Hg.
oy (CDC13) 4.00 (2H, q, 3/yr 8.3) and 4.57 (2H, s).

15 .

Procedure 8 ' .
(4S)-4-Benzyl-3-[2-(2,2,2-triﬂuoroethoxy)ethanoyl]oxazolidin-z-one

O o
AN ‘o
o . ,

CFs Ph_

20 (4S)-4-Benzyloxazolidine-2-one (5.21 g, 0.029 mol) was dissolved in dry THF
. (60 mL) and cooled to -70°C under argon. n-Butyllithium (18.4 mL, 1.6 M solution
in hexane, 1.1 eq) was added over 10 minutes and the resulting mixture stirred at -70°
C for 20 minutes. A solution of (2,2,2-trifluoroethoxy)ethanoyl chloride (5.19 g1
eq) in dry THF (60 mL) was added over 10 minutes, the mixture stirred ar -70°C for a
25  further 30 minutes then allowed to warm to room temperature overnight. The
~ reaction was quenched by addition of brine (20 mL) and concentrated in vacuo. The
residue was diluted with brine (300 mL) and extracted with ethyl acetate (3 x 300
- mL). The combined organic extracts were dried (MgSQy), evaporated and the
residue chromatographed on silica gel with dichloromethane as eluent to give the
30 product as an oil. {a]p25 = +48° (¢ =2.55, CHCL3); e.e. 100% (by HPLC); [Found
(CI, Ammonia) MH* 318.0934. C14H14NO4F requires MH+ 318.0953); oy
(CDCl3) 2.82 (1H, dd), 3.34 (1H, dd), 4.02 (2H, g, 3JyF 8.6), 4.30 (2H, m), 4.69 (1H,
m), 4.84 (2H, s) and 7.15-7.40 (5H, m); O (CDC13) =-74.8 (3F, t, 3/ 8.6, CF3).
-19-
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Procedure 9 _
[3(2S, 3R), 4S]-3-[3-[4-[2-[N-(2-Benzoxazoivl)-N-methylammo]ethoxy] phenyli]-3-
hydroxy-2-(2,2,2-trifluoroethoxy)propanoyl]-4-benzyloxazolidin-2-one

(4S)-4»-Bcnzyl-3-[2-(2,2,2-n'iﬂuoroethoxy)ethanoyl]oxazolidin-Z’-one (31.7g,0.1
mol) was dissolved in dry dichloromethane (300 mL) under argon and cooled to -
78°C (internal temperature of solution), using liquid nitrogen/acetone as the cooling
medium.- Triethylamine (16.72 mL, 1.2 eq) was added, followed by the slow

-addition, over approximately 10 minutes, of di-n-butylboron triflate (Aldrich

Chemical Company, 1.0M solution in dichloromethane, 110 mL, 1.1 eq) such that the -

- reaction temperature was maintained below -70°C.- The mixture was stirred at -78°C

for 50 minutes, then the cooling bath was replaced with an ice bath and the mixture
stirred at 0°C for an addmonal 50 minutes before being recooled to -78°C. A solution
of 4-[2-[N-(2-benzoxazolyl)-N-methylammo]ethoxy] benzaldehyde (29.6 g, 1.0 eg) in
dry dichloromethane (220 mL), precooled to -50°C, was added over ca. 12 minutes,
such that the reaction temperature was maintained below -70°C. The resulting
mixture was stirred at -78°C for 30 minutes, then warmed from -78°C to 0°C over 60
minutes along a linear gradient (warming rate ~ 1.3_°C.min'1) and stirred at 0°C for a
further 75 minutes. The reaction mixture was poured into a quenching solution of
methanol (500 mL), pH 7 phosphate buffer (250 mL) and hydrogen peroxide (27.5%
w/v, 110 mL) and stirred vigourously for 30 minutes. Water (4 L) was added, the

" layers were separated and the aqueous layer was extracted wi_th dichloromethane
(3 x 1L). The dichloromethane solutions were recombined with the original

dichloromethane layer from the reaction mixture and this organic solution was then
washed with water (2 L) and brine (2 L), dried (MgS0O,) and evaporated to afford a

foamn. 1H NMR of this crude reaction mixture suggested a mixture of the desired
- aldol product (3 diastereoisomers, comprising 95%. major dlasteremsomcr) and

starting materials. The crude mixture was chromatographed on silica gel using a
gradient elution comprising 15% ethyl acetate in dichloromethane initially (until the
desired product began to elute) and rising to 50% ethyl acetate in dichloromethane to
complete the elution of the desired product. Unreacted imide and aldehyde were
recovered from the early fractions, followed by a quantity of impure product and then
the title compound (comprising 2 diastereoisomers, ratio 97.8:2.2 by NMR). [alp?

-20-
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=+45° (¢ = 2.82, CHCl3). [Found (EI) M* 613. 2042 C31H30F3N307 requires M"' '
613.2036}; 81 (CDCl3, only major diastereoisomer is recorded) 2.75 (1H, dd), 2.90
(1H, d, exchanges with D,0), 3.25 (1H, dd), 3.34 (3H, s), 3.80-4.00 (5H, m), 4.07
(1H, dd), 4.24 (2H, 1), 4.45 (1H, m), 4.99 (1H, apparent 1), 5.48 (1H, d), 6.85 (2H, d)

5 and 6.95-7.40 (11H, m); 8g (CDCl3) = -74.7 (3F, t, 3/ 8.5, CF3). The minor
diastereoisomer in the purified product was identified as the [3(25, 35), 4S5]-diastereo-
isomer. '

Procedure 10

10 Preparation of [3(2S), 45]-3-[3-[4-[2-[N-(2-Benzoxazolyl)-N-
methylamino]ethoxy]phenyl]-2-(2,2,2-triﬂnoroethoxy)propanoyl]-4-
benzyloxazolidin-2-one by De_hydroxylation

N\>—N\/\o /O/\‘)L ‘\/0

15  Triethylsilane (120'mL, 0.75 mol) was added over 5 minutes to a stirred, ice cooled
' solution of [3(2S, 3R), 45)- 3~[3-[4-[2-[N-(2-benzoxazolyl) N-
methylannno]ethoxy]phenyl] 3-hydroxy-2-(2,2 2-mﬂuoroethoxy)propanoyl]-4-
benzyloxazohdm-Z-one (46.23 g,7. 5x 10'2 mol) in trifluoroacetic acid (650 mL).
The mixture was stirred at 0°C for 1 hour, then at room temperature for a further 60
20  hours. The bulk of the solvent and residual triethylsilane was removed by rotary
evaporation, firstly at 40 mm Hg and finally at ~5 mm Hg. The residue was
dissolved in dichloromethane (800 mL) and water (800 mL), then stirred vigorously
during the cautious addition of solid sodium bicarbonate (~29 g) (frothing !) until the
PH of the aqueous layer was pH 7. The layers were separated and the aqueous layer
25  was extracted with dichloromethane (800 mL). The combined dichloromethane
layers were washed with water (600 mL), dried (MgSQy) and evaporated. The _
residue was triturated with hot hexane and the resulting solid collected by filtration.
Recrystalhsanon from diethyl ether-hexane afforded the title compound
mp 107-109°C, a single diastereoisomer by 1H NMR spectroscopy. [a]p25 = +38°
30 (c=1.51, CHCly); [Found C, 62.1;H, 4.9; N, 7.2%; M+ ED 597.2089.
' C31H30N305F3 requires C, 62.3; H, 5. I; N, 7.0%; M* 597.2087]; Oy (CDCl3) 2.82
(1H, dd), 2.96 (1H, dd), 3.04 (1H, dd), 3. 32 (1H, dd), 3.34 (3H, s), 3.70 (1H, m),
3.88 (1H, m), 3.94 (2H, 1), 4.12 (1H, m), 4.18 (1H, m), 4.25 (2H, t), 4.57 (1H, m),
5.34 (1H, dd), 6.82 (2H, d) and 7. 00-7 35 (11H, m), O (CDC13) =-74.8 (3F, t, 3/yp
35 8.6, CF3)

o =21-
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Procedure 11

' Preparatnon of [3(23), 4S]-3-[3-[4-[2-[N-(2-Benzoxazolyl)-N~methylammo]-

ethoxy]phenyl]-2-(2,2,z-tnﬂuoroethoxy)propanoyl]-4-benzyloxazol|dm-2-one by
Diastereoisomer Separatlon

| L
CL \>'Nc:°/'\o et
" b

(S)-4-Benzyloxazolidin-2-one (0.291 g, 1.64 x 10-3. mol) was dissolved in dry THF
(10 mL) and the resulting solution cooled to -70°C under argon. »-Butyl lithium
(1.6M in hexane, 1.03 mL, 1.64 x 10-3 mol) was added and the mixture was stirred at
-70°C for 10 minutes prior to the addition of a solution of (&)-3-[4-[2-[N-(2-
benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2,2,2-trifluoroethoxy)propanoyl
chloride (prepared from 0.36 g of the acid by Procedure 5, above) in dry THF

(15 mL). The reaction was stirred and allowed to warm to room temperature
overnight before being diluted with water (200 mL) and extracted with ethyl acetate
(2 x 200 mL). The combined ethyl acetate layers were washed with water (200 mL)

and brine (200 mL), dned (MgSO4) and evaporated to give a brown gum. This was

chromatographed on silica gel usmg a gradient of 35% to 50% ethyl acetate in hexane

‘as eluent to afford firstly the (R, S)- -diastereoisomer, followed by the title compound,

a foam. This matenal was specn'oscoplcally identical with that prepared by the aldol
route (Procedure 10)

Procedure 12

(S)-Methyl 3-[4-[2-[N-(Z-Benzoxazolyl)-N-methylammo]ethoxy]phenyl]-2-(2,2,2-
tnﬂuoroethoxy)propanoate

SR " o . CO,Me
N  CH, .
cr- O b
A solution of sodium met'hoxide'[prepared from sodium hydride (60% dispersion in -
mmeral oxl 138 mg, 3.41 x 10‘3 mol) dissolved in dry methanol (3.5 mL)] was added

to an ice cooled and stirred suspension of [3(25), 4S] 3-[3-[4-[2-[N-(2—
benzoxazolyl)—N-meﬂlylammo]ethoxy]phenyl]-z -(2,2,2-trifluoroethoxy)propanoyl]-

- 4~benzyloxazohdm-2-one (1.879 g,3.1x 103 mol) in dry methanol (100 mL). The

rmxture was stirred at 0°C for a total of 20 minutes, then the reacnon was quenched
by the addition of dilute aqueous hydrochlonc.acld (2.0M, 1.75 mL) and concentrated.
in vacuo. The residue was suspended in water (100 mL.), extracted with ethyl acetate

.7



‘WO 96/04260 ' PCT/EP95/03ﬁ38

10

15

20

30

(3 x 200 mL) and the combined ethyl acetate solunons washed with brine (500 mL),
dried (MgSOy) and evaporated. The resulting gum was chromatographed on silica
gel using 4% ethyl acetate in dichloromethane as eluent to afford the product as a
clear gum. [a]p25 =-17° (c = 1.24, CHCls); [Found (EI) M+ 452.1561.
C2pHy3N,0sF; requires M+ 452.1559]; e.e. 100% (by HPLC); 8y (CDCl3) 3.02 (2H,
m), 3.34 (3H, s), 3.65 (1H, m), 3.72 (3H, s), 3.94 (2H, 1), 4.00 (1H, m), 4.13 (1H,
dd), 4.24 (2H, 1), 6.80 (2H, d) and 6.96-7.40 (6H, m).

Procedure 13
(4S)-4-Benzyl-3-[2-(2-methoxyethoxy)ethanoyl]oxazohdm-z-one

A
o .
J/ | tPh — )

The title compound was prepared from 2-(2-methoxyethoxy)ethanoyl chioride bya
method analogous to that described in Procedure 8. Chromatography on silica gel
using a gradient of 70-80% diethy! ether in hexane as eluent afforded the product as a
gum. [0]p® =+54°(c =2.70, CHC13), [Found (EI) M* 293.1263. C;sH;gNO5
requires M+ 293.1264]; 8y (CDCl3) 2. 81 (1H, dd), 3.33 (1H, dd), 3.41 (3H, s), 3.63
(2H, 1), 3.78 (2H, 1), 4.25 (2H, m), 4.70 (1H, m), 4.74 (1H, d), 4.76 (1H, d) and 7.10-

MeO

: 740(5H m).

Procedure 14
[3(2S, 3R), 4S]-3-[3-[4-[2-[N-(2-Benzoxazolyl)-N-methylammo]ethoxy]phenyl]-3-
hydroxy-z-(2-methoxyethoxy)propanovl]-4-benzyloxazohdm-z-one '

N\>—N\/\o/©/H/‘L ‘\/0

The title compound was prepared from (4S)—4-benzyl-3-[2-(2-
methoxyethoxy)éthanoyl]oxazolidin-2-one by a method analogous to that described in
Procedure 9. The crude reacnon mixture was chromatographed on silica gel using a
gradient of 15-40% ethyl acetate in dichloromethane to afford the product as a gum
(comprising 2 diastereoisomers, ratio >99:1 by IH NMR). [a]p25 = +49° (c = 1.14,
CHCl3). [Found (FAB, NOBA/Na) MH* 590.2472. C3,H35N3Og requires MH+
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590.2502]; dy (CDClg, only major diastereoisomer is recorded) 2.71 (1H, dd), 3.25

(1H, dd), 3.31 (3H, s), 3. 35(3H, s), 3.56 (2H m), 3.72 (2H, m), 3.78 (1H, d,

exchanges with D20), 3. 85-4.00 (4H, m), 4, 22 (2H t), 4.31 (lH m), 4.89 (1H, dd),

5.42 (1H, d), 6.83 (2H, d) and 6.95-7.40 (11H, m); The minor diastereoisomer in the
S5  purified product i:vas identi_ﬁéd_as the [3(2S, 35), 45]-diastereoisomer.

Procedure 15 _ o o o
[3(2S), 45]-3-[3-[4-[2-[N-(2-Benzoxazolyl)-N-methylamino]ethoxylphenyl]-2-(2-
methoxyethoxy)propanoyl]-4-benzyloxazolidin-2-one

10 _
. . o o
| _— A, //(o
SN o} l\/
- Ph

MeO

[3(2S, 3R), 4S]-3-[3-[4-[2-['N-(2-bé_nzoxazolyl)-N-methylamino]cthoxy]phenyl]-3-
hydroxy-2-(2-methoxyethoxy)propanoyl]-4-benzyloxazolidin-2-one (0.561g) was .
reacted with triethylsilane for 6.25 hrs in a manner similar to that described for

15 Prdcedm 10: The reaction mixture was diluted with water (200 mL) and
dichloromethane (200 mL) and solid sodium bicarbonate was added cautiously until

~ the aqueous layer showed pH 6.5. The layers were separated, the aqueous layer was

extracted with dichloromethane (2 x 300 mL) and the combined dichloromethane
solutions were washed with brine (400 mL), dried (MgSO,) and evaporated. The

20  residue was chromatographed on silica gel using 35% ethyl acetate in-
dichloromethane as eluent to afford the title compound, 2 gum, as a single |
diastereoisomer by 1H NMR. [a]p?S = +45° (c = 1.39, CHCl); [Found M* (EI)
573.2473. C32H35N307 requires M+ 573.2475]; SH (CDC13) 2.76 (1H, dd), 2.94
(2H, m), 3.30 (3H, s), 3.33 (4H, m), 3.40-3.70 (4H, m), 3.93 (2H, 1), 4.00 {1H, dd),

_25 4.12 (1H, dd), 4.22 (2H, 1), 4.52 (1H, m), 5.31 (1H, dd), 6.79 (2H, d) and 6.90-7.40

(11H, m).

Procedure 16

~ (S)-Methyl 3-[4-[2-[N-(Z-Benzoxazolyl)-N-methylammo]ethoxy]phenyl]-z-(Z-
30  methoxyethoxy)propanoate

o o - COzMB o
N CH, : P
©: \>—N\/\ omHzCHzQM"
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10

[3(29), 4S]-34[3-[4-.'[2-[N-'(2-benzoxazolyl)-N-méthyIamino]ethOXy]phcnyl]-Z-(Z-
methoxyethoxy)propanoyl]-4-benzyloxazolidin-2-one was reacted with sodium
methoxide in a manner analogous to that described in Procedure 12. The crude
reaction mixture was chromatographed on silica gel using 20% isohexane in diethyl
ether as eluent to afford the title compound, a gum. [o]p? = -12° (¢ = 1.26, CHCl,);
[Found (EI) M+ 428.1974. Ca3HpgNyOg requires M+ 428.1948]; e.e. >99.8% (by

 HPLC); 8y (CDCl3) 2.95 (2H, m), 3.29 (3H, s), 3.34 (3H, 5), 3.35 (3H, m), 3.69 (4H,

m), 3.93 (2H, 1), 4.05 (1H, dd), 4.23 (2H, t) and 6.75-7.40 (8H, m).
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DEMONSTRATION OF EF_FICACY OF CO_MPOUNDS
Obese Mice, Or#l Glucose Tolerance Test.

5 C57b11/6 obese (ob/ob) mice were fed on powdered oxoid diet. After at least one
week, the mice continued on a powdered oxoid diet or were fed powered oxoid diet
containing the test_@ompound. After 8 days on the supplemented diet all of the mice
were fasted for 5 hours pr_ioif to receiving an oral load of glucose (3g/kg). Blood
samples'for glucoSc analysis were taken 0, 45, 90 and 135 minutes after glucose |

10  administration and the results appear below as the percentage reduction in area under
the blood glucose curve where test compound treated groups are compared with the
control group. 8 mice were used for each treatment.

Table
- 15 '
% Reduction in
Level in diet area under blood
Example (pmol. k_g'l of diet) glucose curve
1 ' - 03 24
2 03 24

Effects on packed red cell volume and heart weight:

These were determined after repeat oral administration of compound (once daily at a |
20  dose of 3 umol/kg body wt for 14 days, by gavage) to female Sprague- Dawley rats
for 14 days. Changes shown are percentage changes from control. Statistical '
comparisons were made by Student t test for non-paired data; *p<0.05, ***p<0.001
-versus controls. No effect no significant difference from control group. Results were
obtained from 8 rats per treatment group.

25
Compound _
Heart weight Packed cell volume
Example (% increase) . (% reduction)
1 No effect No effect
2 _ No effect No effect
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Claims

1. A compound of formula (I):

CH - COH
- : H™ “ocH.R!
RE=NS A~ 2
0 : M

5
or a pharmaceutically acceptable salt thereof, and/or a pharmaceutically acceptable
solvate thereof, wherein RO represents 2-benzoxazoly! or 2-pyridyl and R! represents
CH0CH3 or CF3.
10
2. A compound according to claim 1, wherein RO represents 2-benzoxazolyl.
3. A compound according to claim 1 or claim 2, wherein R! represents CF3_

15 4. A compound according to claim 1 being: ' .

(S)-3-[4-[-2-[N-(2-benzoxazblyl)-N-mcthylamino]ethoxy]phenyl]-z-(z-methoxy-
ethoxy)propanoic acid;or

20 (S)-3-[4-[2-[N-(2-benzoxazolyl)-N-methylamino]ethoxy]phenyl]-2-(2,2,2-
trifluoroethoxy)propanoic acid; or a pharmaceutically acceptable salt thereof, and/or
- a pharmaceurically acceptable solvate thereof.

3. A compound according to any one of claims 1 to 4, when present m admixture
25  with less than 50% w/w of its racemic isomer.

- 6. A compound according to any one of claims 1 to 5, when 90-100% optically
pure. ' :

- 30 7. A compound according to any one of claims 1 to 6, in optically pure form.

8. A process for the preparation of a compound of formula (), or a
pharmaceuncally acceptable salt thereof, and/or a phannaceuucally acceptable
hydrate thereof which proccss compnses '

35
(a) hydrolysing a compound of formula (II):

-27 -
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CH,

R>N
wherein RO and R1 are as defined in relation to formula (I) and L! represents a

hydrolysable group; or
5 (b resolvmg a racemic compound of formula (V ):

| AN _COH
CH, |
RN OCH,R' .

wherein RO and R are as defined in relation to formula (I); and thereafter, if
required, preparing a pharmaceuncally acceptable salt of the compound of formula (I) ‘

10  and/or a pharmaceutically acceptable solvate thereof K .

0. A pharmaceutical composition comprising a compound of formula (I)

according to claim 1, or a pharmaceutically acceptable salt thereof, or 2

pharmaceutically acceptable solvate thereof, and a pharmaceutically acceprable
15  carrier therefor. '

10. A method for the reatment and/or prophylaxis of hyperglycaemia in a human

or non-human mammal whxch compnses administering an effective, non-toxic,

amount of a compound of the general formula (I), or a pharmaceuucally acceptable
20  salt thereof and/or a pharmaceutically acceptable solvate thereof, 10 2 hyperglycaemic

human or non-human mammal in need thereof.

11. A method for the treatment of hyperhpldaemxa, hypertension, cardlovascular
- disease, certain cating disorders, the treatment and/or prophylaxis of renal disease, the
25 prevention, reversal, stabilisation or retardation of the progression of
microalbuminuria to albuminuria in a human or non-human mammal, which
comprises administering an effective, non-toxic, amount of a compound of formula
(@), or a pharmaceutically acceptable salt thereof and/or a pharmaceutically acceptable
solvate thereof, to a human or non-human mammal in need thereof. -
30 o o _ .
12. A compound of formula (I), or a pharmaceutically acceptable salt thereof
and/or a pharmaceutically acceptable solvate thereof, for use as an active therapeutic

substance.
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13. | A compound of formula (I), ora pharmaceuncally acceptable salt thereof
and/or a pharmaceutically acceptable solvate thereof, for use in the treatment of

-and/or prophylaxis of hyperglycaemia, hyperlipidaemia, hypertension, cardiovascular

disease, certain eating disorders, the treatrment and/or prophylaxis of renal disease
and/or the prevention, reversal, stabilisation or retardation of the progrcss:on of
mxcroalburmnuna to albuminuria. :

14.  The use of a compound of formula (I), or a pharmaceutically acceptable salt
thereof, and/or a pharmaceuticaily acceptable solvate thereof, for the manufacture of
a medicament for the treatment and/or prophylaxis of hyperlipidaemia, hypertension,
cardiovascular disease or certain catng dlsordcrs, the prophylaxis of renal disease
and/or the prevention, reversal, stabilisation or retardation of the progression of
microalbuminuria to albuminuria.

15.  Anintermediate compound of formula (II) or (III).

LT



