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Benzylidenethiazolidine derivatives, their preparation and their use for the inhibition of lipid
peroxides.

) Benzylidenethiazolidine compounds of formula (1) :

RO H H
I
R¢ ¢ o =Rl \c= / 0
NN SN / \ I
cl: £“: cl:- {CH3 }n~0-C C~CH=CoeC
A 7 I
/c\ /c CHy c-C é 111 ()
Vo
rR3 ¢ w H/ \H \c/ \H
[
RZ g)

{(in which R', R? and R® are each hydrogen or alkyl; R® and R* are each hydrogen, atkyl, formyl,
alkylcarbonyl, arylcarbonyl, carboxy, alkoxycarbonyl, aryloxycarbonyl, hydroxy, alkylcarbonyloxy, for-
myloxy, arvicarbonyloxy, optionally substituted atkaxy or halogen ; W is methylene, carbonyl or a group
of formula >C=N-QV, in which V is hydrogen, alkylcarbonyl, arylcarbonyl or optionally substituted
alkyl ; and n is an integer of from 1 to 3] and salts thereof have the ability to inhibit the formation of lipid
peroxide in the mammalian body, and can therefore be used for the treatment of arteriosclerosis and
other diseases and disorders arising from an imbalance in the lipid peroxide level. They can also be
used for the preparation of the comesponding benzyithiazolidine compounds, which have a generaily
greater hypoglycemic activity. Processes for the preparation of these compounds of formula (I) are also
provided.
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The present invention refates to a series of novel benzylidenethiazolidine derivatives which have the ability
to inkibit the formatian of lipid peroxide in the mammalian body, to the use of these compounds for the treatment
of arteriosclerosis and other diseases and disorders arising from an imbalance in the lipid peroxide level, to
processes for the preparation of these compounds and to processes using these cornpounds for the preparation
of other active compounds,

Certain thiazolidinone derivatives having the ability to lower blood lipid and blood glucase levels are dis-
closed in U.S. Patent No. 4 572 912 and in European Patent No. 207 867, Other thiazolidinone derivatives hav-
ing a similar type of activity are disclosed in European Patent No. 8203; but such compounds are structurally
less similar to those of the present invention. However, the closest prior art of which we are presently aware
is US Patent No. 4 873 255, which discloses a series of compounds which differ from those of the present inven-
tion in that they are benzylthiazolidine derivatives, rather than the benzylidenethiazolidine derivatives of the
present invention.

We have now discovered a series of novel benzylidenethiazolidine derivatives which not enly have the
ability to inhibit the activity of lipid peroxide in the mammalian metabolism, but which also are of considerable
value in preparing cheaply, effectively and in relatively high yields the compounds of the aforementioned US
Patent No. 4 873 255, which are at present thought to be of greater value for their therapeutic activity,

Thus, the compounds of the present invention may be represented by the formula (1):

RS H H
|
WA, \
([3 ﬁ C-(CH2)p-0-C C-CH=C—C(
c c éH \c-cl é 1!1 (1)
AR S AR
R3 c W H/ \H \c/ \H
]
RZ g

in which R, R2 and RS are the same or different and each represents a hydrogen atom or an alkyl group having
from 1 to 10 carben atoms;

R3 and R* are the same or different and each represents: a hydrogen atom; an aikyl group having from
1 to 10 carbon atoms; a formyl group; an alkylcarbonyl group having from 2 to 11 carbon atoms; an arylcarbony!
group in which the ary! part has from 6 to 10 ring carbon atoms and is unsubstituted or is substituted by at least
one of substituents (a), defined below; a carboxy group; an alkoxycarbonyl group having from 2 to 7 carbon
atoms; an aryloxycarbonyl group in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted
or is subsfituted by at least one of substituents (a), defined below; a hydroxy group; an alkyicarbonyloxy group
having from 2 to 11 carbon atoms; a formyloxy group; an arylcarbonyloxy group in which the ary! part has from
6to 10ring carbon atoms and is unsubstituted or is substituted by at least one of substituents (@), defined below;
an alkoxy group having from 1 o 5 carbon atoms; a substituted atkoxy group having from 1 to 5 carbon atoms
and substituted by at least one of substituents (b), defined below; or a halogen atom;

W represents a methylene group (>CH,), a carbonyl group (>C=Q) or a group of formula >C=N-QOV

whergin V represents: a hydrogen atom; an alkylcarbonyt group having from 2 to 6 carbaon atoms; an
arylcarbonyl group in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted or is substituted
by at least one of substituents (a), defined befow; an alkyl group having from 1 to 5 carbon atoms; or a subst-
tuted alkyl group having from 1 to 5 carbon atoms and substituted by at least one of substituents (d), defined
below; and

n is an integer of from 1 to 3;

substituents (a):

alkyl groups having from 1 to 5 carbon atoms; alkoxy groups having from 1 to 5 carbon atoms; and halogen
atoms;
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substituents (b):

aryl groups which have from & to 10 ring carbon atoms and which are unsubstituted or which are substituted
by at least one of substituents (a), defined above; carboxy groups; atkoxycarbonyl groups having from 2 to 6
carbon atoms; and groups of formula ~-CONRER?, where
R® and R7 are the same or different and each represents: a hydrogen atom; an alky! group having from
1 to 5 carbon atomns; or an aryl group which has from 6 to 10 ring carbon atoms and which is unsubstituted or
which is substituted by at least one of substituents (a), defined above; or R® and R7, together with the nitrogen
atom to which they are attached, form a heterocyclic group which has from 3 to 7 ring atoms, of which 1 is said
nitrogen atom and 0 or 1 is an additional nitrogen and/or oxygen and/or sulphur hetero-atom, said heterocyclic
group being unsubstituted ar being substituted by at least one of substituents (¢), defined below;

substituents (c):

afkyl groups having from 1 to 5 carbon atoms; and aryf groups which have from 6 to 10 ring carbon atorns
and which are unsubstituted or which are substituted by at least one of substituents (), defined above;

substituents (d):

carbaoxy groups and altkaxycarbonyl groups having from 2 to 6 carbon atoms;
and pharmaceutically acceptable salts thereof.

The invention still further provides a pharmaceutical composition for the treatment or prophylaxis of dis-
eases and disorders arising from an imbalance in the lipid peroxide level, said composition comprising an effec-
tive amount of a compound of formula {1} or a phammaceutically acceptable salt thereof in admixture with a
phammaceutically acceptabte carrier or diluent.

The invention still further provides the use of compounds of formula (1) and pharmaceutically acceptabie
salts thereof in therapy.

The invention still further provides the use of compounds of formula (I} and phamaceutically acceptable
salts thereof for the manufacture of a medicament for reducing lipid peroxide levels in an animal, especially a
mammal, e.g. a human being.

The invention still further provides processes for preparing the compounds of the invention and for using
the compounds of the invention to prepare benzyithiazolidine derivatives, as described in greater detail hereaf-
ter.

in the compounds of the present invention where R1, R2, R3, R4 or RS represents an alkyl group having
from 1 to 10 carbon atoms, this may be a straight or branched chain alkyl group, and examples include the
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, &-butyl, pentyl, isopentyl, neopentyl, 2-methyibutyl,
1-ethyipropyl, hexyl, neohexyl, 1-methyl-pentyl, 3-methylpentyl, 1,3-dimethylbutyl, 2-ethylbutyl, heptyl, 1-me-
thylhexyl, I-propylbutyl, 4,4-dimethyl-pentyl, octyl, 1-methylheptyi, 2-ethylhexyi, 5,5-dimethylthexyl, 1,1,3,3-tet-
ramethylbutyl, nonyl, decyl, 1-methyinonyl, 3,7-dimethyloctyl and 7,7-dimethyloctyl groups. Of these, we prefer
that R1, R2, R3, R* and R® should represent a straight or branched chain alkyf group having from 1 to 4 carbon
atoms. More preferably, where R?, RZ, R® ar R% represents an alkyl group, it is a methyl, ethyl, propyl, isopropyl,
butyl or isobuty! group, and most preferably a methyl group. More preferably, where R* represents an alkyl
group, it is a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or t-butyl group, and most preferably a
methyl ar t-butyl group, particulary a methyl group.,

Where R3 and/or R* represents an alkylcarbonyl group, this may be a straight or branched chain aikylcar-
bonyl group having from 2 to 11 carbon atoms. Examples of such alkylcarbonyl groups include the acetyl, pro-
pionyl, butyryl, isobutyryt, valeryl, isovaleryl, pivaloyl, hexanoyl, 2-methylpentanoyl, heptanoyi, isoheptanoyl,
octanoyl, iscoctanoyl, nonanoyl, 2-methyloctanoyl, isononanoyl, decanoyl and undecanoyl groups. Preferably,
where R3 and/or R* represents an alkylcarbonyl group, this is a2 straight or branched chain alkylcarbonyl group
having from 2 to 7 carbon atoms, more preferably a straight or branched chain alkylcarbonyl group having from
2 to 5 carbon atoms, and most preferably an acetyl group.

Where R? and/or R represents an arylcarbonyi group, whose aryl group has from 6 to 10 carbon atoms
and may optionally have one or more substituents, it has, excluding any substituents, a total of from 7 to 11
carbon atoms. Examples of such groups include the benzoyl, 1-naphthoyl and 2-naphthoyl groups, which may
be unsubstituted or substituted. Where the aryl moiety is substituted, we prefer that it should have from 116 5
substituents on the aromatic ring. These substituents are selected from substituents {a), arid examples of such
substituents include:

(1) straight and branched chain alky! groups having from 1 to & carbon atoms, such as the methyl, ethyl,
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propyl, isopropyl, butyl, isobutyl, sec-butyl, t-buty!, pentyl, isopentyl, neopentyl, 2-methylbutyl and 1-ethyl-

propyl groups;

(2) straight and branched chain alkoxy groups having from 1 to 5 carbon atems, such as the methoxy,

ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, t-butoxy, pentyloxy and isopentyioxy groups;

and

{3} halogen atoms, such as the chlorine, fluorine and bromine atoms.

Examples of such groups which may be represented by R® and/or R4 include: (a) the benzoy!, 1-naphthoyl
and 2-naphthoyl groups; (b) the 4-methylbenzoyl, 2-propylbenzoyl, 3-butytbenzoyl, 4-pentylbenzoyl, 4-methyl-
1-naphthoyl and 4-propyl-2-naphthoy! groups; (¢) the 2-methoxybenzoyl, 4-ethoxybenzoyl, 4-butoxy-benzowi,
4-isopentyloxybenzoyt and 4-methoxy-1-naphthoyl groups; and (d) the 3-chlorobenzoyl, 4-fluorobenzoyl, 4-
bromaobenzoyl and 4-chloro-2-naphthoyl groups. Where R? and/or R* represents an arylcarbonyl group, this is
preferably an arylcarbonyl group having from 7 to 11 carbon atoms whose aryl meiety has no substituents, and
is most preferably a benzoyl group.

Where R? and/or R* represents an aikoxycarbony! group, the alkoxy part may be a straight or branched
chain group having from 1 to 6 carbon atoms, i.e. the alkoxycarbonyl group has from 2 te 7 carbon atoms. Exam-
ples of such alkoxycarbonyl groups include the methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isop-
ropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, t-butoxycarbonyl, pentyloxycarbo-
nyl, isopentyloxycarbonyl, neopentyloxycarbonyl, 2-methyi-butoxycarbonyl, 1-ethylpropoxycarbonyi, hexyloxy-
carbonyl, neohexyloxycarbonyl, 1-methylpentyloxy-carbonyl, 3-methylpentyloxycarbonyl, 1,3-dimethylbutoxy-
carbonyl and 2-ethylbutoxycarbonyl groups. Preferably R? represents a straight or branched chain
alkoxycarbonyl group having from 2 to 5 carbon atoms and most preferably a methoxycarbonyl, ethoxycarbonyl
or t-butoxycarbonyl group. Preferably R* represents a straight or branched chain alkexycarbonyl group having
from 2 to 5 carbon atoms.

Where R3 and/or R* represents an aryloxycarbonyl group, whase aryi part has from 6 to 10 carbon atoms
and may optionally have one or more substituents, it has, excluding any substituents, a total of from 7 to 11
carbon atoms. Examples of such groups include the phenoxycarbonyl, 1-naphthyloxycarbonyl and 2-naphthyt-
oxycarbony! groups, which may be unsubstituted or substituted. Where the aryl moiety is substituted, we prefer
that it should have from 1 to 5 substituents on the aromatic ring, These substituents are selected from sub-
stituents (a), and examples of such substituents are as given above. Examples of such groups which may be
represented by R* and/or R# include: (a) the phenoxycarbonyl, 1-naphthyloxycarbonyl and 2-naphthyloxycar-
bonyl groups; (b} the 4-methyl-phenoxycarbonyl, 2-prapylphenoxycarbonyl, 3-butyl-phenoxycarbonyl, 4-pen-
tylphenoxycarbonyl, 4-methyl-1-naphthyioxycarbonyl and 4-propyl-2-naphthyloxycarbonyl groups; (c) the
2-methoxyphenoxycarbonyl, 4-ethoxy-phenaxycarbonyi, 4-butoxyphenoxycarbonyl, 4-isopentyl-oxyphenoxy-
carbonyl and 4-methoxy-1-naphthyloxycarbonyl groups; and {d) the 3-chiorophenoxycarbonyl, 4-fluoro-
phenoxycarbonyl, 4-bromophenoxycarbonyl and 4-chloro-2-naphthyioxycarbonyl groups. Where R? and/or R*
represents an aryloxycarbonyi group, this is preferably an aryloxycarbonyl group having from 7 to 11 carbon
atoms whose aryl moiety has no substituents, and is most preferably a phenoxycarbonyl group.

Where R3 and/or R* represents an alkylcarbonyloxy group, the alkyl part may be a straight or branched
chain group having from 1 to 10 carbon atoms, i.e. the alkylcarbonyl group has from 2 to 11 carbon atoms.
Examples of such alkylcarbonyloxy groups include the acetoxy, propionyloxy, butyryloxy, isobutyryloxy,
valeryloxy, isovaleryloxy, pivaloyloxy, hexanoyloxy, 2-methylpentanoyloxy, heptanoyioxy, isoheptanoyloxy,
octanoyloxy, iscoctanoyloxy, nonanoyloxy, 2-methyi-octanoytoxy, isononanoyloxy, decanoyloxy and unde-
canoyloxy groups. Where R? andfor R* represents an alkylcarbonyloxy group, this is preferably a straight or
branched chain alkylcarbonyloxy group having from 2 to 7 carbon atoms, more preferably a straight or branched
chain atkylcarbonyloxy group having from 2 to 5 carbon atoms, and most preferably an acetoxy group.

Where R? and/or R* represents an arylcarbonylaxy group, whaose aryl group has from & to 10 carbon atoms
and may optionally have one or more substituents, it has, excluding any substituents, a total of from 7 to 11
carbon atoms. Examples of such groups include the benzoyloxy, 1-naphthoyloxy and 2-naphthoyloxy groups,
which may be unsubstituted or substituted, Where the aryl moiety is substituted, we prefer that it should have
from 1 to 5 substituents on the aromatic ring. These substituents are selected from substituents (a), and exam-
ples of such substituents are as illustrated above. Examples of such groups which may be represented by R?
and/or R4 include: (a) the benzoyloxy, 1-naphthoyloxy and 2-naphthoyloxy groups; {b) the 4-methytbenzoyloxy,
2-propylbenzoyloxy, 3-butylbenzoyloxy, 4-pentylbenzoyloxy, 4-methyl-1-naphthoyloxy and 4-propyl-2-na-
phthoyloxy groups; {(¢) fthe 2-methoxy-benzoyloxy, 4-ethoxybenzoyloxy, 4-butoxybenzoyloxy, 4-isopen-
tyloxybenzoyloxy and 4-methoxy-1-naphthoyloxy groups; and (d) the 3-chlorebenzoyloxy, 4-fluorobenzoyloxy,
4-bromabenzoyioxy and 4-chioro-2-naphthoytoxy groups. Where R? and/or R4 represents an aryicarbonyloxy
group, this is preferably an arylcarbonyloxy group having from 7 to 11 carbon atoms whaose aryl moiety has no
substituents, and most preferably a benzoyloxy group.
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Where R? and/or R* represents an atkoxy group, this may be a straight or branched chain alkoxy group
having from 1 to 5 carbon atoms and it may be unsubstituted or it may have one or more substituents selected
from substituents {b), defined above and exemplified below. Examples of such groups include the methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, t-butoxy, pentyloxy and isopentyloxy groups,
which may be unsubstituted or may be substifuted by one or more of substituents (b}. Although the number of
substituents is, in principle, limited anly by the number of substitutable positions and possibly by steric con-
straints, in practice, we normally prefer from 1 to 3 substituents. Examples of such substituents include:

(1) aryl groups which may be unsubstituted or may have one or more substituents; these may be as defined

above in relation to the aryl groups which may be represented by R? and R4; examples include the phenyi,

1-ntaphthyl and 2-naphthyl groups, which may be unsubstituted or may be substituted, preferably with from

1 1o § substituents, as defined above;

{2} carboxy groups;

(3) alkoxycarbonyi groups having from 2 to 6 carbon atoms, which may be straight or branched chain

groups, for example the methoxycarbonyl, ethoxy-carbonyi, propaxycarbonyl, isopropoxycarbonyl,

butoxycarbonyl, isobutoxycarbonyl, sec-butoxy-carbonyl, t-butoxycarbonyl, pentyloxycarbonyi, isopen-
tyloxycarbonyl, neopentyloxycarbonyl, 2-methylbutoxycarbonyl and 1-ethylpropoxycarbonyl groups;

{4) groups of formula -CONRBR7, wherein RS and R7 are the same or different and each represents:

a hydrogen atom,

a straight or branched chain alkyl group having from 1 to 5 carbon atoms, such as the methyl, ethyi,
propyl, isapropyl, butyl, isobutyl, sec-butyl, t-buty!, pentyl, isopentyl, neopentyl, 2-methyibutyl and 1-ethyl-
propyl groups,

an aryl group which may be unsubstituted or may be substituted by one or more of substituents (a),
defined and exemplified above, and which has from 6 to 10 carbon atoms, such as the phenyl, 1-naphthyl
and 2-naphthy! groups and substituted analagues thereof, as exemplified above,

or
R® and R, together with the nitrogen atom to which they are attached, may form a heterocydlic ring, as
defined and exemplified below.

The heterocyclic group which may be formed by the-NRSR7 part of the group of formuia -CONRER? has
from 3 to 7 ring atoms and is preferably a saturated group, which may opticnally contain an additional oxygen,
sulphur or nitrogen atom in the ring. The group may be unsubstituted or it may be substituted by at least one
of substifuents (c), defined above and exemplified below. In particular, where the heterocyclic group contains
an additional nitrogen atom, the nitrogen atom may optionally be substituted; examples of these substituents
inciude:

{i) straight or branched chain alkyi groups having from 1 to 5 carbon atoms, such as the methyl, ethyi, propyl,

isopropyl, butyl, isobutyl, sec-butyl, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl and 1-ethylpropyl

groups, and

{ii) aryl groups which may optionally be substituted by one or more of substituents (a) and which, excluding

any substituents, have from 6 to 10 carbon atoms, such as the phenyl, 1-naphthy! and 2-naphthyi group,

and such groups having one or more substituents, as defined and exemplified above in relation to R3 and

R4,

Examples of these heterocyclic groups include the 1-pyrrolidinyl, piperidino, morphaiino, piperazing, N-
methylpiperazinyl, N-phenylpiperazinyl, N-(4-methyl-phenyl)piperazinyl, N-(3-methoxyphenyl)piperazinyl and
N-{2-chloraphenyl}piperazinyt groups.

Examples of the substituted and unsubstituted alkoxy groups which may be represented by R? or R*
include: {a) the methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, t-butoxy, pentyloxy and
isopentyloxy groups, (b) the benzyloxy, phenethyloxy, 3-phenylpropoxy, a-naphthylmethaxy and B-naphthyl-
methoxy groups, (¢) the 4-methylbenzyloxy, 4-butyl-benzyloxy, 4-ethylphenethyloxy and 5-methyl-a-naphthyl-
methoxy groups, (d) the 4-methoxybenzyloxy, 4-ethoxybenzyloxy, 4-butaxyphenethyloxy and 5-methoxy-a-
aphthyimethoxy groups, (&) the 4-chlorobenzyloxy, 4-bromabenzyloxy, 4-flucrophenethytoxy and 5-chloro-a-
naphthylmethaxy groups, (f) the carboxymethoxy, 2-carboxyethoxy, 3-carboxypropoxy, 3-carboxybutoxy, 3-
carboxy-1-methylpropoxy and 1-carboxy-1-methylethoxy groups, (g) the methoxycarbonyimethoxy, 3-metho-
xXy-carbonylpropoxy, 2-propoxycarbonylethoxy, 3-pentyloxy-carbonylpropoxy, 4-butoxycarbonylbutoxy, 3-me-
thoxy-carbanyl-i-methylpropoxy, 1-methoxycarbonyl-{-methyl-ethoxy, t-butoxycarbonylmethoxy, 3-(t-butoxy-
carbonyl}-propoxy ang 1-(t-butoxycarbonyl)-1-methylethoxy groups, (k) the carbamoyimethoxy, 2-carbamoyl-
ethoxy and 4-carbamopylbutoxy groups, (i) the methylaminocarbonylmethoxy, 2-propylaminocarbonyiethoxy, 3-
{N,N-dimethyl-aminocarbanyl)propoxy, 4-(N-methyl-N-ethylamino-carbonyl)butoxy and 3-(N,N-dipentylami-
nocarbonyli-1-methylpropoxy groups, (j) the phenylaminocarbonylmethoxy, 2-phenylaminocarbornylethoxy,
3-phenylamina-carbonylpropeoxy, 4-phenylaminocarbonylbutoxy and 3-phenylaminocarbonyl-1-methylpropoxy
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groups, (k) the 4-methylphenylaminocarbonyimethoxy and 2-{4-propyl-phenylaminocarbonyl}ethoxy groups,
(1) the 3-(3-ethoxy-phenylaminocarbonyl)propoxy and 4-(3-butoxyphenylaminocarbonyi)butoxy groups, {m)
the 4-chiorophenylaminocarbonylmethoxy and 3-{4¢-flucrophenylaminocarbonyl)-1-methylpropoxy groups, (n}
the 1-pyrrolidinylcarbonylmethoxy, piperidinocarbonylmethoxy, morpholinocarbonylmethoxy, 2-(piperazinyl-
carbonyl)ethoxy, 2-(piperidinocarbonyl)ethoxy and 4-(merpholinocarbonyijbutoxy groups, {0} the N-methyl-
piperazinylcarbonyimethoxy group, (p) the N-phenylpiperazinylcarbonylmethaxy graoup, (q) the N-(4-methyl-
phenyl)piperazinylcarbonylmethoxy group, (r) the N-{3-methoxyphenyl}piperazinylcarbonylmethoxy group and
(s) the N-(2-chlorophenyl)piperazinylcarbonylmethoxy group. Where R® and/or R# represents an optionatly sub-
stituted alkoxy group, this is preferably a straight or branched chain alkoxy group having from 1 to 3 carbon
atoms, which is unsubstituted or has one or two substituents, the substituents being selected from:

{1] aryl groups having from & to 10 carbon atoms and without any substituent on the aromatic ring;

[2] carboxy groups;

{3] straight or branched chain alkoxycarbonyl groups having from 2 to 5 carbon atoms;

4] carbamoyl groups; and

5] groups of formula -CONR®R” (wherein R® and R7, together with the nitrogen atom to which they are

attached, form a saturated heterocyclic ring having from 5 to 7 ring atoms, which may contain an additional

oxygen or nitrogen atom in the ring, and which has no substituents.

R3 more preferably represents a methoxy, benzyloxy, carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-
methylethoxy, methoxycarbonylmethoxy, 3-methoxy-carbonylpropoxy, 1-methoxycarbonyl-1-methylethoxy, t-
butoxycarbonylmethoxy, 3-(t-butoxycarbonyl}propoxy, 1-(t-butoxycarbonyl}-1-methylethoxy, carbamaylme-
thoxy, piperidinocarbonylmethoxy or morpholinocarbonylmethoxy group, and most preferably represents a
methoxy. benzyloxy, carboxymethoxy, 3-carboxypropoxy or 1-carboxy-1-methyiethoxy group. R* mare prefer-
ably represents a carboxymethoxy, benzyloxy, 3-carboxypropoxy, 1-carboxy-1-methylethoxy, methoxycar-
banylmethoxy, 3-methoxycarbonylpropoxy, 1-methoxycarbonyl-1-methylethoxy, t-butoxycarbonylmethoxy,
3-{t-butoxy-carbonyl)propoxy or 1-(t-butoxycarbonyl)-1-methylethoxy group, and most preferably a car-
boxymethoxy, 3-carboxy-propoxy or 1-carboxy-1-methylethoxy group.

Where R3 and/or R4 represents a halogen atom, this may preferably be a chlorine, fluorine or bromine atom.
In this case, R3 and/or R* preferably represents a chiorine or fluorine atom, and most preferably a fluorine atom.

Where V represents an atkylcarbonyl group, this may be a straight or branched chain alkylcarbony! group
having from 2 to 6 carbon atoms such as, for examplie, an acetyl, propionyl, butyryl or hexanoy! group. in this
case, V preferably represents a straight or branched chain alkylcarbony! group having from 2 to 4 carbon atoms,
and most preferably an acety! group.

Where V represents an arylcarbonyl group, it may be an arylcarbonyl group having from 7 to 11 carbon
atoms, i.e, the aryl group itself {without substituents) has from & to 10 carbon atoms, and exampies include the
benzoyl, 1-naphthoyl and 2-naphthoyl groups. Such groups may be substituted or unsubstituted and, if substi-
tuted, may have one or more, preferably from 1 to 5, of substituents (a), as defined and exemplified abave.
Examples of such groups which may be represented by Vinclude: {(a) the benzoyl, 1-naphthoyl and 2-naphthoyl
groups; {b) the 4-methylbenzoyi, 2-propylbenzoyl, 3-butylbenzoyl, 4-pentylbenzoyl, 4-methyl-t-naphthoyl and
4-propyl-2-naphthoyl groups; {c} the 2-methoxybenzovi, 4-ethoxyberizoyl, 4-butoxy-benzoyl, 4-isopen-
tyloxybenzoy! and 4-methoxy-1-naphthoyl groups; and (d) the 3-chlorobenzoyl, 4-flucrobenzoyl, 4-bromoben-
zoyl and 4-chtoro-2-naphthoyl groups. Where V represents an arylcarbony! group, this is more preferably an
arylearbonyl group having from 7 to 11 carbon atoms whose aryl moiety has no substituents, and most prefer-
ably a benzoyl group.

Where V represents an alkyl group, this may be a straight or branched chain alkyl group having from 1 to
5 carbon atoms and optionally substituted by one or more of substituents (d). Although there is na particutar
limitation on the number of substituents on the alkyl group, from one to three substituents are preferred. Exam-
ples of the unsubstituted groups include the methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-butyl,
pentyl, isopentyl, neopentyl, 2-methylbutyl and 1-ethylpropyl groups. The substituted group may be any of these
unsubstituted groups but substituted by one ar more of substituents (d). Examples of the substituents include:

(1) carboxy groups; and

(2) straight and branched chain alkoxycarbonyl groups having from 2 to 6 carbon atoms such as the

methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, iscbutoxy-car-

bonyl, sec-butoxycarbonyl, t-butoxycarbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, neopentyl-axycar-
bonyl, 2-methylbutoxycarbonyl and 1-sthyl-propoxycarbonyl groups.

Examples of such substituted and unsubstituted groups which may be represented by V include: (a) the
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyt, t-butyl, pentyl, isopentyl, neopentyl, 2-methylbutyl and
1-ethylprapyl groups, (b) the carboxymethyl, 2-carboxyethyl, 3-carboxypropyl, 3-carboxybutyl, 3-carboxy-1-
methylpropyl and 1-carboxy-1-methylethyl groups, and {c} the methoxycarbonylmethyi, 3-methoxycarbonyl-
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propyl, ethoxycarbonylmethyl, 3-ethoxycarbonyipropyl, 2-propoxycarbonylethyl, 3-pentyloxycarbonylpropyl, 4-
butoxycarbonylbutyl, 3-methoxycarbonyl-1-methylpropyl, 1-methoxycarbonyl-1-methylethyl, t-butoxycar-
bonyimethyl, 3-{t-butoxycarbonyl)propyl arid 1-(t-butoxycarbonyl)-1-methylethyl groups.

The symbol n represents an integer of from 1 to 3, and is preferably 1 or 2, and most preferably 1.

The compounds of the present invention can form salts with bases. There is no particular restriction on the
nature of these saits, provided that, where they are intended for therapeutic use, they are phamaceuticaily
acceptable. Where they are intended for non-therapeutic uses, e.g. as intermediates in the preparatian of other,
and possibly more active, compounds, even this restriction does not apply. Examples of such salts include:
saits with an alkali metal, such as sodium, potassium or lithium; saits with an alkaline earth metal, such as
barium or calcium; salts with another metal, such as magnesium or aluminium; organic base saits, suchas a
salt with dicyclohexylamine; and salts with a basic amino acid, such as lysine or arginine. Depending on the
nature of the substituent groups, the compounds of the present invention may contain one or more, e.g. cne,
twa or three carboxy groups, and, accordingly, where the cation is monobasic, the salts may be a mono-, di-
or tri- salt. Pharmaceutically acceptable salts are preferred.

The compounds of the present invention have an asymmetric carbon atom at the 2-pasition of the chroman
ring and can thus form optical isomers. They also have a double bond in the benzylidene moiety and can there-
fore form geometrical isomers. Moreaver, certain of the substituent groups may contain one or more asymmetric
carbon atoms in their malecules, and can thus form optical isomers. Although these are all represented herein
by a singie molecular formula, the present invention includes both the individual, isolated isomers and mixtures,
including racemates thereof. Where stereaspecific synthesis techniques are employed or optically active com-
pounds are employed as starting materials, individual isomers may be prepared directly; on the other hand, if
a mixture of isomers is prepared, the individual isomers may be obtained by conventional resolution techniques.
In the process, method and composition of the invention, the individual isomers or a mixture of isomers may
be used.

In addition, all of the compounds of the presentinvention may exist in the form of tautomers, as represented
below [ in which, for the sake of clarity, only the thiazolidinedione or equivalent part of the malecule is shown,
the remainder being as in formula (I) ):

0 o OH
/ 4 /
J ]
S N - s N - 5;; !’é
\ AR v/ \
I | Il
0 OH 0

Each of these tautomers individually forms a part of this invention, although all are represented herein by
a single formula, and, in practice, any specific compound may normally be expected to be a mixture of all
tautomers.
The preferred compounds of the present invention are those compounds of formula () and salts thereof
in which:
(i) R* represents a hydrogen atorn or a straight or branched chain alkyl group having from 1 to 10 carbon
atoms.
(ii) R2 represents a hydrogen atom or a straight or branched chain alkyi group having from 1 to 10 carbon
atoms.
(ii}) R3 and R+ are the same or different and each represents:
{A) & hydrogen atom;
{B) a straight or branched chain alky! group having from 1 to 10 carbon atoms;
(C) a formyl group;
(D) a straight or branched chain alkyicarbanyl group having from 2 to 11 carbon atoms;
{E) an arylcarbeny! group having from 7 to 11 carbon atoms which is unsubstituted or has from one to
five substituents, the substituents being selected from (1) alkyl groups having from 1 to 5 carbon atoms,
(2) alkoxy groups having from 1 to 5 carbon atoms and {3) halogen atoms,

(F) a carboxy group;
(G) a straight or branched chain alkoxycarbony! group having from 2 to 7 carbon atoms;

7
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{(H) an aryloxycarbony! group having from 7 to 11 carbon atoms;
(1) a hydroxy group;
{J) a straight or branched chain alkylcarbonyloxy group having from 2 to 11 carbon atoms;
{K) an arylcarbonyloxy group having from 7 to 11 carbon atoms, whose aryl moiety is unsubstituted or
has from one to five substituents, the substituents being selected from
{1) straight or branched chain alkyl groups having from 1 to 5 carbon atoms,
(2) straight or branched chain alkoxy groups having fram 1 to 5 ¢carbon atoms and
(3) halogen atoms;
{L) a straight or branched chain alkoxy group having from 1 to 5 carbon atoms which is unsubstituted
or has from one lo three substituents, the substituents being selected from
(1) ary! groups having from 6 to 10 carbon atoms which themseives are unsubstituted or have from
one to five substituents on the aromatic ring, the substituents being selected from (a) straight or bran-
ched chain alkyl groups having from 1 to 5 carbon atomns, (b) straight or branched chain alkoxy
groups having from 1 to 5 carban atoms and (c) halogen atoms,
(2) carboxy groups,
(3) straight or branched chain alkoxycarbonyl groups having from 2 o 6 carbon atoms,
{4) groups of formula -CONRE®R7, wherein RS and R7 are the same or different and each represents
1] a hydrogen atom,
[2] & straight or branched chain alky! group having from 1 to 5 carbon atoms,
[3] 2n aryt group having from & to 10 carbon atoms which is unsubstituted or has from one to
five substituents on the aromatic ring, the substituents being selected from (i) straight or bran-
ched chain aikyl groups having from 1 to 5 carbon atoms, (ji} straight or branched chain alkoxy
groups having from 1 to 5 carbon atoms and (jii) halogen atoms, or
[4] R® and R7, tagether with the nitrogen atom to which they are attached, form a saturated
heterocyclic group having from 3 to 7 ring atoms, of which 1 is said nitrogen atomand Q or 1 is
an additional oxygen or nitrogen atom, the group being unsubstituted or being substituted by at
least one substituent, the substituent being selected fram (i) straight or branched chain alkyi
graups having from 1 to 5 carbon atoms and (ii) aryl groups having from 6 to 10 carbon atoms,
which themselves are unsubstituted or are substituted by from 1 to 5 substituents, the sub-
stituents being selected from (a) straight or branched chain alkyl groups having from 1 fo 5 carbon
atoms, (b) straight or branched chain alkoxy groups having from 1 to 5 carbon atoms and (¢} halo-
gen atoms; or
{M) a halogen aiom

{iv} R5 represents a hydrogen atom or a straight or branched chain alkyl group having from 1 to 10 carbon

atoms.

(v} W represents a methylene group, a carbonyl group, or a group of formula >C=N-OV, wherein V repre-

sents;

(1) a hydrogen atom,
(2) a straight or branched chain alkylcarbonyl group having from 2 to 6 carbon atoms,
(3) an arylcarbonyl group having from 7 to 11 carbon atoms, or
(4} a straight or branched chain alkyl group having from 1 to 5 carbon atoms, said group being unsub-
stituted or being substituted by from one to three substituents, the substituents being selected from
[1] carboxy groups and
[2] straight or branched chain alkoxycarbonyl groups having from 2 to 6 carbon atoms.

(viynis1or2.

In particular, of these, we prefer those compounds of formula (1) in which R? is as defined in (i) above; R2
is as defined in (i) above; R3 and R* are as defined in {iii) above; R is as defined in {iv) above; W is as defined
in (v) above; and n is as defined in (vi) above.

The more preferred compounds of the present invention are those compounds of formuia (1} in which:

(vii) R? represents a hydrogen atom or a straight or branched chain alkyl group having from 1 to 4 carbon

atoms,

{viii} R2 represents a hydrogen atom or a straight or branched chain alkyl group having from 1 {o 4 carbon

atoms.

(ix) R3 and R#* are the same or different and each represents:

{A) a hydrogen atom; ‘

(B) a straight or branched chain alkyl group having from 1 to 4 carbon atoms;

(C) a straight or branched chain alkyicarbonyl group having from 2 to 7 carbon atoms;

(D) an aryicarbonyl group having from 7 to 11 carbon atoms and whase aryl moiety is unsubstituted;

8
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(E) a carboxy group;

{F) a straight or branched chain alkoxycarbonyl group having from 2 to § carbon atoms;
{G) a hydroxy group;

{H) a straight or branched chain alkylcarbonyloxy group having from 2 to 7 carbon atoms;

5 () an arylcarbonyloxy group having from 7 to 11 carbon atoms and whaose aryl moiety is unsubstituted;
{J) a straight or branched chain alkoxy group having fram 1 to 3 carbon atoms, said group being unsub-
stituted or being substituted by one or two substituents, the substituents being selected from

[1] aryl groups having from 6 to 10 carbon atoms and whose aryl moiety is unsubstituted,
[2] carboxy groups,

10 [3] straight ar branched chain alkexycarbony! groups having from 2 to 5 carbon atoms,
[4] carbamoyl groups, and
[5] groups of formuia -CONR® RT, wherein R® and R™, together with the nitrogen atom to which they
are attached, form a saturated heterocyclic group having from 3 to 7 ring atoms, of which 1 is said
nitrogen atom and 0 or 1 is an additional oxygen or nitrogen atom, the group being unsubstituted;

15 and
{K) halogen atoms.

{x} RS rapresents a hydrogen atom or a straight or branched chain alkyl group having from 1 to 4 carbon
atoms;
(xi) W rapresents a methylene group or a group of formula >C=N-QV
20 wherein V represents:
{1) a hydrogen atom,
(2) a straight or branched chain alkylcarbony! group having from 2 to 4 carbon atoms, or
(3) a benzoyl group.
In particular, of these, we prefer those compounds of formula (1) and salts thereof in which R! is as defined
25 in (vii} above, R? is as defined in (viii) above, R? and R#* are as defined in (ix} abave, RS is as defined in {x)
above, W is as defined in (xi) above, and n is as defined in {vi} above.
Still more preferred compounds of the present invention of the general formuia (1) are those in which:
{xii) R" represents a hydrogen atom or a methyl, ethyl, propyl, isopropyl, butyl or isobutyl group.
{xiii) R represents a hydrogen atom or a methyt, ethyl, propyl, isopropyl, butyl or isobutyl group.
30 {xiv) R® represents a hydrogen atom, a methyl, ethyl, propy!, isopropyl, butyl or isobutyf group, a straight
or branched chain alkylcarbonyl group having from 2 to 5 ¢carbon atoms, a benzoyi group, a carboxy group,
a straight or branched chain alkoxycarbonyl group having from 2 to 5 carbon atoms, a hydroxy group, a
straight or branched chain alkylcarbonyloxy group having from 2 to 5 carbon atoms, a benzoyloxy, methoxy,
benzyloxy, carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-methylethoxy, methoxycarbonyimethoxy, 3-
35 methoxycarbonylpropoxy, 1-methoxycarbonyi-1-methylethoxy, t-butoxycarbonyl-methoxy, 3-(t-butoxycar-
bonyl)propoxy, 1-(t-butoxy-carbonyl)-1-methylethoxy, carbamoylmethoxy, piperidinocarbonylmethoxy or
morpholinocarbonyimethoxy group, ar a chlorine or fluerine atorn.
(xv) R4 represents a hydrogen atom, a methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, sec-butyl or t-butyl
group, & straight ar branched chain aikylcarbony! group having from 2 to 5 carbon atoms, a benzoyi group,

40 a hydroxy group, a straight or branched chain alkylcarbonyloxy group having from 2 to § carbon atoms, an

arylcarbonyloxy group having fram 7 to 11 carbon atoms and whase aryl moiety is unsubstituted, a car-
boxymethoxy, 3-carboxypropoxy, 1-carboxy-1-methylethoxy, methoxycarbonylmethoxy, 3-methoxycar-
bonylpropoxy, 1-methoxycarbonyi-1-methylethoxy, +-butoxycarbonyl-methoxy, 3-(t-butoxycarbonyl)propoxy
or 1-(t-butoxy-carbonyi)-1-methyletiioxy group, or a chlorine or fluorine atom.

45 {xvi)} RS represents a hydrogen atom, or a methyi, ethyl, propyl, isopropyl, butyl or isobutyl group.

(xvii) W represents a methylene group or a group of formula >C=N-OV, wherein V represents a hydregen

atom or an acetyl group.

In particular, of these, we prefer those compounds of formula () and salts thereof in which R' is as defined
in (it} above, R2 is as defined in {xiii) above, R? is as defined in (xiv) above, R* is as definad in {xv) above, RS

50 is as defined in (xvi) above, W is as defined in (xvil) above, and n is as defined in (vi) above.

The most preferred compounds of the present invention are those compounds of formula (1) in which:

{xvili} R represents a methyl group. '

{xix) R2 represents a hydrogen atom or a methyl group.

(xx) R3represents a hydrogen atom, a methyl, acety!, carboxy, methoxycarbonyi, ethoxycarbanyl, &-butoxy-
55 carbonyi, hydroxy, acetoxy, methoxy, benzyloxy, carboxymethoxy or 3-carboxypropoxy group, or a fluorine

atom;

{xxi) R* represents a hydrogen atom, a methyl, t-butyl, acetyl, hydroxy, acetoxy, benzoyloxy, car-

boxymethoxy, 3-carboxypropoxy or 1-carboxy-1-methylethoxy group or a fluorine atomn;
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{xxil) RS represents a hydrogen atom or a methyl group.
(xxiii) W represents a methylene group.
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In particular, of these, we prefer those compounds of formula (1) and salts thereof in which R! is as defined
in (xvil}) above, R? is as defined in {xix) above, R? is as defined in (xx) above, R* is as defined in (xxi) above,
RS is as defined in (xxii) above, W is as defined in {xxiii) above; and n is as defined in {xxiv) above,

Specific examples of compounds of the present invention are shown by the following formuiae (I-1) and
(I-2), in which the substituent groups are as defined by the corresponding one of Tables 1 and 2, i.e. formula
(I-1) relates to Table 1 and formula (I-2) relates to Table 2. In the Tables, the following abbreviations are used:

Ac acetyl

Boz benzoyl

Bu butyl

iBu isobutyl
tBu t-butyl
iByr isobutyryl
Bz benzyl

Car carbamoyl

Dc decyl

Et ethyl

Fo formyl

Me methyl

Mec methoxycarbonyl
Mor morpholing
Npo naphthoyl

Oc octyl

Ph phenyl

Pip piperidyl
Piv pivaloyl

Pr propyl

Prn propionyl
Pyrd pyrrolidinyl
Tmb 1,1,3,3-tetramethylbutyl
Va valeryl
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R4 c o Rl C=C
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¢ C CHp c-C S
i SN / Y
R3 ¢ W H H c
! fl
RZ 0
RS H H
| \ /
R¢ ¢ o =rl Cc=C
NS N / \ i/
C  C-CHy-0-C C~CH=Ce—C
! i : \ / i
C C CHp c-C S
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Table 1
Cpd.

No. RY m? R> &4 R° W n
1-1 H H H H H CH2 1
1-2 Me H H H H CH2 1
1-3 Me H H B H CH2 2
1-4 Me H F H H C‘.H2 1
1-5 Me H Ce H H CH2 L
1-6 Me H H F H CH2 1
1-7 Me Me H Me H CH2 )
1-8 Me Me Me Me Me CH2 1
l-3 Me H e HO Me CH2 1
1-10 #e H H HO Me  CH, 2
1-11 Me H H HOOCCHZO Me CH2 1
1-12 Me H H HOOCCH20 Me co i
1-13 Me H H AcO Me CH2 1
1-14 Me H 2 AcO Me co 1
1-15 HMe B H Boz0 Me CH2 1
1-16 Me H H Boz0Q Me Co 1
1-17 Me H H 3-HOOC-PrO Me CH2 1
1-18 Me H H 3-EtQ0C-PrQ Me CH2 1
1-19 Me H H HOOC-C(Me)Z-O— Me CH2 1
1-20 Me H H Mec-C{Me)z-O— Me CH2 1
1-21 Me H H Car-CHZO- Me CH2 1
1-22 Me H H diMeCar-CHzo- Me CH2 1
1-23 Me H H l-Pyrd--CO--CH2 Me CH2 1
1-24 Me H H 3-(1-Pip-CO)Pr0O~ Me CH, 1
1-25 Me H ho1 3-(Mor-CO)}Pr0O- Me CH2 1
1-26 Me H j=18] ! H CH2 1
1-27 Me Me HO Me Me CH2 1
1-28 Me Me HO Me Me CH2 2
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Table 1 {cont)

Cpd.

No. R! rR® g3 Y R W n
1-29 Me Me HO Me Me Co 1l
1-30 Me H HO tBu H CH, I
1-31 Me H BO Tmb H CH2 1
1-32 1iBu Me HO Me Me CH2 i
1-33 4iBu Me HO Me Me Cco 1
1-34 Oc Me HO Me Me CH, 1
1-35 De Me HO Me Me CH2 L
1-36 3,7-diMeQc Me HO Me Me CH, 1
1-37 Me Me  AcO Me Me CH2 1
M1-38 Me Me  AcO Me Me (O 1
1-3%9 Me Me BozO Me Me CH2 1
1-40 Me Me MeQ Me Me CH2 1
1-41 Me Me Bz20 Me Me CH2 1
1-42 Me Me PO Me Me CH2 1
1-43 H H HOOCCH20 H H CH2 1
1-44 Me H HOOC{CH,) 50 tBu H CH, 1
1«45 Me Me HOOCCH20 Me Me CH2 1
1-456 Me Me HOOCCHEO Me Me c 1
1-47 Me Me EtOOCCH20 Me Me CH2 1
1-48 Me Me HOOC(CH2)3O Me Me CH2 1
1-49 Me Me  HOOC(CH,),0 Me Me CH, 2
1-50 Me Me EtCOC(CH,) 40 Me Me CH, 1
1-51 Me Mea gBuOOC(CH2)3O Mea Me CH2 1
1-52 Me Me HOOCC(Me}20 Me Me CH2 1
1-53 Me Me  ETOOCC(Me).O Me Me CH, 1
1-54 Me Me  tBuOOCC(Me),O Me Me CH, 1
1-55 H H CarCHzo Me H CH2 1
1-38 Me Me CarCHED ‘Me Me CH2 1
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Table 1 (cont)

Cpd.

No. rR' RrR%? R? rR* R W n
1-37 Me Me CarCH20 Me Me CH2 2
1-58 Me Me CarCH2O Me Me Cco 1
1-59 Me Me diMeCarCH20 Me Me CH2 1
1-60 Me Me l—Pyrd-CO—CHZO- Me Me CH, 1
1-61 Me Me l-Pip-CO-CHZO— Me Me CH2 1
1-62 Me Me Mor—CO-CHzoﬁ Me Me CH2 1
1-63 Mea Me Mor-CO-CH, 0~ Me Me CO 1
1-64 Me Me (ar(CH,);0- Me Me CH, 1
1-65 Me Me  N-EtCar(CH,),0- Me Me CH, 1
1-66 Me Me ngu-EnMeCar(CHz)BO- Me Me CH, 1
1-67 Me Me Mor-CO-(CH,) ;0- Me Me CH, 1
1-68 Me Me CarC(Me),0- Me Me CH, 1
1-68 Me Me l-Pyrd-CO-C(Me)ZO- Me Me CH, 1
1-70 Me H HOOC- H H CH, L
171 Ma H Et0CC~ H H CH2- 1
1-72 Me H L£BuOOC- H H CH2 1
1-73 Me H PhQOC- HOOC- H CH, 1
1-74 Me H H HOOC~ H CH2 1
1-75 Me Me Fo Me Me C32 i
1-76 Me H Ac HO Me CH, 1
1-77 Me H Ac HO Me oo} 1
1-78 Me H Prn HO Me CH2 i
1-79 Me H iByr HO Me CH, i
1-80 Me. H Piv "HO Me CI-I2 1
1-81 Me H Bez HO Me CH2 1
1-82 Me 4 1-Npo HO Me CH, i
1-83 Me )4 Ac AcO Me CH2 i
1-84 Me H Ac Boz0 Me CHz i
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Cpd.

No. Rl R3 R4 W n
1-85 Me H Ac 1-NpoQ CH, 1
1-86 Me H Boz AcO CH2 1
1~87 Me H Db-MeBoz PrnQ CH2 1
1-88 Me H m-C2Boz HO CH2 1
1-8% Me H o-MeQBoz HO CH2 1
1-90 Me H HO Ac B CI—I2 1
1-91 HMe H HO Ac H Cco )
1-92 Me H HO Boz H 122 1
1-93 Me H AcO Ac H CH, 1
1-34 Me H Boz0 Ac H CH2 1
1-85 Me H HOOCCHzo- Ac H CH2 1
1-96 Me H HOOC(CHZ)SO- Ac H CH2 1
1-97 Me H HOOCC(Me)zo- Ac H CH2 1
1-98 Me Me LBuOOCC(Me)zo- Me Mea CH2 1
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16

Me

Table 2
Cpd.
No . Rl R2 R3 R4 RS v
2-1 H H H H g H
2-2 Me H H H H H
2-3 Me Me Me Me Me H
2-4 Me H Cte H H H
2=5 Me Me HO Me Me H
2-5 Me Me HO Me Me Ac
2=7 Me Me HO Me Me Va
2~-8 Me H HO tBu H Boz
- 2=9 Me Me AcO Me Me Me
2-10 Me Me Pro Me Me Pr
2-11 Me Me HO Me Me HOOCCHzﬂ
2-12 Me Me HO Me Me MeOOCCHz—
2-13 Et H Boz0 Me Me MeOOCCH, -
2-14 Me Me HO Me Me EtOOCCH, -
2-15 Me Me HO Me Mea LBuOOCCHZ-
2-16 Me Me HO Me Me HOOC(CHZ)B-
2-17 Bu H MeO Tmb H MeOOC(CH, |4~
2-18 Me Me HO Me Me  EtOOC(CH,);-
2-19 Me Me HO Me H ;BuOOC(CH2)3-
2-20 Me Me HOOCCHzo- Me Me HOOC({CH, ) 3=
2-21 Me Me HOOC (CH, ) 50~ Me Me HOOC (CH,) 5~
2-22 Me Me HOOCC(Me)zo— Me Me  HOOCC(Me),-
2-23 Me H H HO Me H
2=24 Me H H AcO Me Ac
2-25 Me H H Boz0O Boz
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Table 2 (cont)

Cpd.

vo. rY' R%Z RP gt R° v
2-26 Me H H HOOCCH20- Me HOOCCHz-
2=27 Me H H EtOOCCHzo- Me EtOOCCHZ-
2-28 Me H H HOOC (CH, ) 30~ Me  HOOC(CH,),-
2-29 Me H H MeOOC (CH.,,) 0~ Me: MeOOC(CH,) ;-
2-30 Me H H HOOCC(Me)ZO- Me HOOQCC (Me) 5=
2-31 Me H H LBuOOCC (Me) 50~ Me  tBuCQCC(Me) 5"

Of the compounds listed above, the following are particularly preferred, that is to say Compounds No. 1-2,
14, 1-7, 1-8, 1-9, 1-11, 112, 1-27, 1-30, 1-32, 1-38, 1-36, 1-37, 1-41, 1-45, 1-48, 1-52, 1-56, 1-61, 1-62, 1-70,
1-76 and 2-5. Compounds No.:

1-2. 5-[4-(2-Methylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedions;

1-7. 54-(2,5,7-Trimethylchroman-2-methoxy)-henzylidene}-2,4-thiazolidinedione;

1-8. 5-[4-(2,5,6,7,8-Pentamethylchroman-2-methoxy)-benzylidene]-2,4-thiazolidinedione;

1-9. 5-{4-(7-Hydroxy-2,8-dimethylchroman-2-methoxy)-benzylidene]-2,4-thiazolidinedione;

1-27. §-[4-(6-Hydroxy-2,5,7,8-tetramethylchroman-2-methoxy)benzylidene]-2 4-thiazolidinedione;

1-37. &-[4-(6-Acetoxy-2,5,7,8-tetramethylchroman-2-methoxy)benzylidene]-2 4-thiazalidinedione;

1-41. 5-]4-(6-Benzyloxy-2,5,7,8-tetramethylchroman-2-methoxy)benzylidene}-2,4-thiazolidinedione;

1-45, 5-{4-(6-Carboxymethoxy-2,5,7,8-tetramethyl-chroman-2-methoxy)benzylidene]-2,4-thiazolidinedio

ne;

1-48. 5-{4-[6-(3-Carboxypropoxy}-2,5,7,8-tetramethyl-chroman-2-methoxy]benzyfidene}-2 4-thiazolidine

dione;

1-52. 5-{4-[6-(1-Carboxy-1-methyiethaxy)-2,5,7 .8-tetramethylchroman-2-methoxy]benzylidene}-2 4-thia

zolidinedione;

1-56. 5-[4-(6-Carbamoylmethoxy-2,5,7,8-tetramethyl-chraman-2-methoxy)benzylidene]-2,4-thiazolidined

jone;

1-61. 5-{d4-[6-(Piperidinocarbonyl}methoxy-2,5,7,8-tetramethylchroman-2-methoxy]benzylidene}-2,4-thia

zolidinedione;

1-62. 5-{4-[6-(Momphalinocarbonyl)methoxy-2,5,7,8-tetramethylchroman-2-methoxylbenzylidene}-2,4-thi

azolidinedione; and

1-70. 5-[4-(6-Carboxy-2-methylchroman-2-methoxy)-benzylidene]-2 4-thiazolidinedione;
and salts thereof being more prefemred.

The most preferred compounds are Compounds Na. 1-27, 1-37 and 1-41 and salts thereof.

The benzylidenethiazeolidine compounds of the present invention can be prepared by a variety of methods
well known in the art for the preparation of compounds of this type. Thus, in general terms, the compounds of
formuia (1) may be prepared by reacting a compound of formula (11}:
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R3 H H
| \ f
R¢ ¢ o =Rl c=c/
NI NN / \
C C C=(CH3)p-0-C C-CH=0
! | | \ / (II)
C Cc CHo Cc-C
! N/ N / \
R ¢ w H H

B2

(in which RY, R?, R3, R4, RS, n and W are as defined above) with thiazolidine-2,4-dione, which may be represen-
ted by the forrnula (lla):

! | (IIa)

The compound of formula (11}, in turn, may be prepared by a variety of methods, and the overall sequence
of reactions employed in the preparation of the compounds of the present invention may be illustrated by the
following reaction scheme:
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In the above formulae, R1, R2 R3, R4, RS, W and n are as defined above; X represents 2 halogen atom; and
Y represents an afkylsulphonyl or arylsulphany! group, as further defined and exemplified hereafter.

In Step 1 of the above reaction scheme, a compound of formula (V) is prepared by reducing a compound
of formuia (Ill) {which may have been prepared, for example, as described in the Journal of the American Qil
Chemists’ Society, 51, 200 (1974); or Japanese Patent Provisional Publication Tokkai No, Sho 60-51189) using
a suitable procedure, for example as described in Japanese Patent Provisional Pubiication Tokkai No. Sho 60-
51189. In this procedure, the reduction is effected using a reducing agent such as lithium aluminium hydride
or sodium bis[2-methoxyethoxylaluminium hydride {trade name: Vitride}. The reaction is preferably carried out
in the presence of a solvent. There is no particutar resfriction on the nature of the solvent to be employed, pro-
vided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the rea-
gents, at least to some exteni. Examples of suitable solvents include: ethers, such as diethyl ether,
tetrahydrofuran and ethylene glycol dimethyl ether; aromatic hydrocarbons, such as benzene, tocluene and
xylene; aliphatic hydrocarbons, such as hexane, heptane, cyclohexane, petroleum ether, ligroin and ethyleyc-
lohexane. There is no particular limitation upon the amount of reducing agent employed, but a slight excess of
the reducing agent over the amount of the campound of formula (lil} is preferred. It is more preferred to use
from 1 to 2 moles of the reducing agent per mole of the compound of formula (Ilf). The reaction can take place
over a wide range of temperatures, and the precise reaction temperature is not critical to the invention. in gen-
eral, we find it convenient to camy out the reaction at a temperature of from 10°C to 120°C. The time required
faor the reaction may also vary widely, depending on many factors, notably the reaction temperature and the
nature of the reagents and solvents employed. However, provided that the reaction is effected under the pre-
ferred conditions outlined above, a period of from 10 minutes to 10 or more hours will usually suffice.

In Step 2 of the above reaction scheme, a compound of formula (V) is prepared by sufphonylation of the
compound of formula (IV). This may be carried out by known techniques, for example as described in Japanese
Patent Provisional Publication Tokkai No. Sho 63-139182. Thus, the compound of fermula (IV) is subjected to
sulphonylation, for example using a sulphonyl halide of formula Y-X, where Y represents an alkylsulphonyl
group in which the alkyl part has from 1 to 5 carbon atoms {e.g. a methylsulphonyl, ethylsulphony!, propylsul-
phonyl, butylsulphonyl or pentylsulphonyl group) or an arylsulphonyl group in which the aryl part is as defined
and exemplified abave in relation to the aryl groups included within substituents (b} {especially a phenyl group
or a p-tolyl group), and X represents a halogen atom (e.g. a chlorine, flucrine, bromine or iodine atom). Exam-
ples of such sulphonylating agents include: alkylsulphonyl halides, such as methylsulphony! chioride, ethylsul-
phonyl chloride and propylsulphonyl bromide; and arylsulphonyl halides, such as phenylsulphony! chloride,
p-tolylsulphonyl chloride and p-tolylsulphonyl bromide. The reaction is preferably carried out in the presence
of a solvent. There is no particular restriction on the nature of the solvent ta be employed, provided that it has
no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to
some exient. Examples of suitable solvents include: halogenated aliphatic hydrocarbons, such as methylene
chloride, 1,2-dichloroethane, chloroform and carbon tetrachloride; ethers, such as diethyl ether, dibutyl ether,
diisobutyl ether, dioxane, tetrahydrofuran and ethylene glycol dimethyl ether; aromatic hydrocarbons, such as
benzene, toluene and xylene; water; esters, such as ethyl acetate; amides, especially fatty acid amides, such
as dimethylformamide; and mixtures of any two or more of these solvents. The reaction is normally and pref-
erably camried out in the presence of an inorganic base, such as an alkalimetal hydroxide {e.g. sodium hydroxide
or potassium hydroxide) or an alkali metal carbonate (e.g. potassium carbonate or sodium carbonate}; or an
organic base, such as an alkylamine (e.g. triethylamine) or a heterocyclic amine (e.g. morpholine, N-ethylpiperi-
dine ar pyridine). There is no particular{imitation on the ratio of the sulphonyl halide to the compound of formuia
(IV), but a slight excess of sulphonyl halide is preferred. It is more preferred to use from 1 to 2 moles, most
preferably from 1.0 to 1.5 moles, of the sulphonyl halide per mole of the compound of formuta (1V}. The reaction
will take place over a wide range of temperatures, and the precise reaction temperature chesen is not critical
to the invention. In general, we find it convenient to carry out the reaction at a temperature in the range of from
10 to 100°C, more preferably from 10 to 50°C. The time required for the reaction may likewise vary widely,
depending on many factors, notably the reaction temperature and the nature of the reagents. However, in most
cases, 4 period of from a few hours to 10 or mare hours will normally suffice,

in Step 3 of the above reaction scheme, a compound of formuta (V) is prepared by reacting the compound
of formula (V) prepared in Step 2 with an atkali metal halide. Examples of alkali metal halides which may be
used in this reaction include sodium iodide, sodium bromide and potassium iodide. The reaction is preferably
carried out in the presence of a solvent. There is no particular restriction on the nature of the solvent to be
employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it can
dissolve the reagents, at least to some extent. Examples of suitable solvents include: halogenated aliphatic
hydrocarbons, such as methylene chloride, 1,2-dichloroethane, chloroform and carbon tetrachlaride; ethers,
such as diethyl ether, dibutyl ether, diisobutyl ether, dioxane, tetrahydrofuran and ethytene glycol dimethyl
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ether; aromatic hydrocarbons, such as benzene, toluene and xyiene; and amides, especialiy fatty acid amides,
such as dimethyl-formamide. The reaction is preferably camied out by reacting the compound of formula (V)
with sodium iodide in the presence of dimethyifarmamide. There is no particular limitation upon the ratio of the
alkali metal halide to the compound of formula (V), but the reaction is most preferably carried out using from &
to 30 moles, more praferably from 10 to 20 moles, of the alkali metal halide per mole of the compound of formula
(V). The reaction will take place over a wide range of temperatures, and the precise reaction temperature cho-
sen is not critical to the invention. in general, we find ii convenient to carry out the reaction at a temperature
in the range of from 100 to 200°C, more preferably from 130 to 180°C. The time required for the reaction may
likewise vary widely, depending on many factors, notably the reaction temperature and the nature of the rea-
gents and salvent employed. However, in most cases, a period of from a few hours to 10 or more hours will
nommally suffice.

In Step 4 of the above reaction schems, a compound of formula (ll) is prepared by reacting the compound
of formula (VI) prepared as described in Step 3 with p-hydroxybenzaldehyde, which has the formula (llla), for
example as described in Japanese Patent Provisional Publication Tokkai No. Sho 63-139182. The reaction is
preferably carmried out in the presence of a solvent. There is no particular restriction on the nature of the solvent
to be employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it
can dissolve the reagents, atleast to some extent. Examples of suitable solvents include: halogenated aliphatic
hydrocarbons, such as methylene chloride, 1,2-dichlorcethane, chlaroform and carbon tetrachioride; ethers,
such as diethy! ether, dibutyl ether, dilsobuty! ether, dioxane, tetrahydrofuran and ethylene glycol dimethyl
ether, aromatic hydrocarbons, such as benzene, toluene and xylene; water; esters, such as ethyl acetate;
amides, especially fatty acid amides, such as dimethylformamide; and mixtures of any twa or more of these
solvents. The reaction is normally and preferably carried out in the presence of a base, which may be: an inor-
ganic base, such as an alkali metal hydroxide (e.g. sodium hydroxide or potassium hydroxide), an alkail metal
carbonate (e.g. potassium carbonate or sodium carbonate) or an alkali metal halide {e.g. scedium icdide, sodium
bromide or potassium bromide); or an organic base, such as an alkylamine (e.qg. triethylamine); or a heterocyclic
amine {e.g. morpholine, N-ethylpiperidine or pyridine). There is no particular limitation on the ratio of the p-hyd-
roxy-benzaldehyde to the compound of formula (V1), but the reaction is normaily and preferably carried out using
from 1 to 3 moles, more preferably from 1.5 to 2.5 moles, of p-hydroxybenzaldehyde per mole of the compound
of formuta (Vi}. The base is normally and preferably used in an amount of from 1 to 3 moles, mare preferably
from 1.5 to 2.5 moles, per mole of the compeound of farmula (VI). The reaction will take place over a wide range
of temperatures, and the precise reaction temperature chosen is not critical to the invention. In general, we
find it convenient to carry out the reaction at a temperature in the range of from 50 to 200°C, more preferably
from 130 to 180°C. The time required for the reaction may likewise vary widely, depending an many factors,
notably the reaction temperature and the nature of the reagents and solvent employed. However, in most cases,
a period of from a few hours to 10 or more hours will normally suffice,

Step 5 of this reaction scheme provides an alternative to Steps 2 to 4. In Step 5, a compound of formula
(1) is prepared directly from the compound of formula {IV) and p-hydroxybenzaldehyde of formula (llia) by a
coupling reaction, for example as described in Japanese Patent Provisional Publication Tokkai No. Hei 1-
131169, Examples of coupling agents which may be employed in this reaction include diethyt azodicarboxylate
and triphenylphosphine, The reaction is preferably carried outin the presence of a salvent. There is no particular
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction
or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable
solvents include: halogenated aliphatic hydrocarbons, such as methylene chloride, 1,2-dichloroethane,
chioroform or carbon tetrachloride; ethers, such as diethyl ether, dibutyi ether, diisobutyl ether, dioxane, tet-
rahydrofuran or ethylene glycol dimethyl ether; aromatic hydrocarbons, such as benzene, toluene or xylene;
esters, such as ethyl acetate; amides, especiaily fatty acid amides, such as dimethyiformamide; and mixtures
of any two or more of these solvents. There is no particular limitation on the ratio of the compound of formula
{IV} to the coupling agent, e.g. diethyl azodicarboxylate and triphenylphosphine, butitis preferred to use a shight
malar excess of the coupling agent. We prefer to use from 1 to 2 moles, mare preferably from 1.0 to 1.5 moles,
of the coupling agent per male of the cempound of formula (IV). The reaction can take place over a wide range
of temperatures, and the precise reaction temperature is not critical to the invention. In general, we find it con-
venient to carry out the reaction at a temperature of from 0 te 70°C. The time required for the reaction may also
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents. How-
ever, provided that the reaction is effected under the preferred conditions outlined above, a period of from a
few minutes to 10 or more hours will usually suffice.

Step 6 of this reaction scheme provides a further alternative to Steps 2 to 4. In Step 6, a compound of for-
mula (Il) is prepared by reacting the compound of formuta {IV), prepared as described in Step 1, with a p-
hatobenzaldehyde of famula (b} (particularly p-fluorobenzaldehyde), which reaction may, for example, be
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carried out as described in Japanese Patent Provisional Publication Tokkai No. Hei 1-131169. The reaction is
preferably carried out in the presence of a solvent. There is no particular restriction on the nature of the soivent
to be employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it
can dissolve the reagents, ateast to some extent. Exampies of suitable saivents include: halogenated afiphatic
hydrocarbons, such as methylene chloride, 1,2-dichloroethane, chloroform or carbon tetrachloride; ethers, such
as diethyl ether, dibutyl ether, diiscbutyl ether, dioxane, tetrahydrofuran or ethylene glycol dimethyl ether;
aromatic hydrocarbons, such as benzene, toluene or xylene; amides, such as dimethylformamide; sulphoxides,
such as dimethyl sulphoxide; and sulphones, such as sulpholane. In general, the reaction is preferably carried
out in the presence of a base, which is preferably an essentially inorganic base, such as an alkali metal car-
bariate (e.g. potassium carbonate or sodium carbonate), an alkali metal hydride {e.g. sodium hydride); an alkali
metal acetate (e.g. patassium acetate or sodium acetate); or an alkali metal alkoxide {e.g. sodium methoxide
or sodium ethoxide). There is no particular limitation on the ratic of the p-halobenzaldehyde to the compound
of formula (1V}, but it is preferred to use a slight molar excess of the p-halobenzaldehyde to the compound of
formula (V). In general, we prefer ta use from 1 to 2 moles, more preferably from 1.0 to 1.5 moles, of the p-halo-
benzaldehyde per mole of the compound of formula (V). The reaction can take place over a wide range of tem-
peratures, and the precise reaction temperature is not critical to the invention. In general, we find it convenient
to carry out the reaction at a temperature of from 100 to 170°C. The time required for the reaction may also
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and
solvents employed. However, provided that the reaction is effected under the preferred conditions ouflined
above, a period of from a few minutes to 10 or more hours will usually suffice.

Step 7 of this reaction scheme provides an alternative to Steps 3 and 4. In Step 7, a compound of farmula
(V), prepared as described in Step 2, is reacted with p-hydroxybenzaldehyde of formula (111a}, for example by
the procedure described in Japanese Patent Provisional Publication Tokkai No. Sho 63-139182 to give a com-
pound of formula {11). The reaction is essentially the same as that described in Step 4, and may be carried out
in a similar manner to the procedure described in Step 4.

Steps 8 and 9 provide a further alternative to Steps 3 and 4.

In Step 8, a compound of formula (V), prepared as described in Step 2, is reacted with a p-halophenaol of
formula (fVb) to give a compound of formula (VI1). The reaction is preferably carried out in the presence of a
solvent. There is no particular restriction on the nature of the solvent to be employed, provided that it has no
adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to some
extent. Examples of suitable solvents include: halogenated aliphatic hydrocarbons, such as methylene chloride,
1,2-dichloroethane, chloroform and carbon tetrachloride; ethers, such as diethy! ether, dibuty! ether, diisobutyl
ether, dioxane, tetrahydrofuran and ethylene glycol dimethyl ether; aromatic hydrocarbans, such as benzene,
toluene and xylene; water; esters, such as ethyl acetate; amides, especialiy fatty acid amides, such as dimethyl-
formamide; and mixtures of any two or maore of these solvents. The reaction is normaily and preferably camied
out in the presence of a base, which may be: an inorganic base, such as an alkali metal hydroxide (e.g. sodium
hydroxide or potassium hydroxide) or an alkali metal carbonate (e.g. potassium carbonate or sodium carbo-
nate); or an organic base, such as an alkylamine (e.qg. triethylamine) or a heterocyclic amine {(e.g. morpholine,
N-ethyipiperidire or pyridine). Theres is no particular limitation on the ratio of the p-halophenol of formula (IVb)
to the compound of formula (V), but it is preferred to use a slight excess of the p-halophenol over the compound
of formula (V). More preferably the reaction is carried out using from 1 to 2 moles, most preferably from 1.0 to
1.5 moles, of the p-halophenol per mole of the compound of formula (V). The reaction can take place over a
wide range of temperatures, and the precise reaction temperature is not critical to the invention. In general, we
find it convenient to carry out the reaction at a temperature of frorn 10 to 50°C, more preferably from 15 to 30°C.
The time required for the reaction may also vary widely, depending on many factors, notably the reaction tem-
perature and the nature of the reagents and solvents employed. However, provided that the reaction is effected
under the preferred conditions outlined above, a pericd of from a few hours to 10 or more hours will usually
suffice.

In Step 9 of this reaction scheme, the compound of formulz (It) is prepared by reacting the compound of
general formula (Vil}, prepared as described in Step 8, with butyllithium and dimethylformamide, for example
as described in Japanese Patent Provisional Publication Tokkai No. Hei 1-186884. The reaction is preferably
carried out in the presence of a sclvent. There is na particular restriction on the nature of the solvent to be
employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it can
dissolve the reagents, at least to some extent. Examples of suitable soivents include: ethers, such as diethyl
ether, dihutyl ether, diisobutyl ether, dioxane, tetrahydrofuran and ethylene glycol dimethyl ether; and aromatic
hydrocarbons, such as benzene, toluene and xylene. There is no particular limitation on the relative molar ratios
of the compound of formula (VI), butyllithium and dimethylformamide, but, in general, the reaction is preferably
carried out using about one male of butyltithium and about one male of dimethylformamide per mole of the com-
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pound of formuia (VII). The reaction can take place over a wide range of temperatures, and the precise reaction
temperature is not critical to the invention. In general, we find it convenient to carry out the reaction at a temn-
perature of from -70 to -80°C, more preferably about -80°C. The time required for the reaction may also vary
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and sotvent
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a
period of from a few hours to 10 or more hours will usually suffice.

In Step 10, the desired compound of formula (1) is prepared by reacting the compound of formula (11), which
may have been prepared by any of the routes outlined above, with 2,4-thiazolidinedione, for example according
to the procedure described in Japanese Patent Provisional Publication Tokkai No. Sho §3-139182. The reaction
is preferably carried cut in the presence of a solvent. There is na particular restriction on the nature of the solvent
o be employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it
can dissolve the reagents, at least to some extent. Examples of suitable solvents include: alcohols, such as
methanol, ethand, propanol, butanol or ethylene glycol monomethyl ether; amides, especially fatty acid amides,
such as dimethylformamide; sulphoxides, such as dimethyl sulphexide; sulphones, such as sulpholane; ethers,
such as dioxane, ethylene glycol dimethyl ether and tetrahydrofuran; ketones, such as acetone; nitriles, such
as acefonilrile; organic acids, such as acetic acid; water; and mixtures of any two or more of these solvents.
The reaction is normally and preferably carried out in the presence of a base, which may be: an inorganic base,
such as an alkali metal carbonate (e.g. potassium carbonate or sodium carbonate}, an alkali metal hydride (e.g.
sodium hydride), an alkali metal acetate (e.q. potassium acetate or sodium acetate), an alkali mefal alkoxide
{e.g. sodium methoxide or sodium ethoxide} or ammonia; or an arganic base, such as an atkkylamine (e.g.
methylamine, ethylamine, diethylamine or triethylamine); or a heteracyclic amine (e.q. marpholine, pyrralidine,
piperidine, N-ethylpiperidine, piperazine or pyridine). There is no particular limitation on the ratio of the com-
pound of formula {ll) to the 2,4-thiazolidinedione, but the reaction is preferably carried out using from 1to 4
moles, more preferably from 1 to 2.5 moles, of the 2,4-thiazolidinedione per mole of the compound of formula
{1} and from 0.05 to 1 mole, more preferably from 0.2 to 0.6 mole, of the base per mole of the compound of
formula (ll). The reaction can take place over a wide range of temperatures, and the precise reaction tempera-
ture is not critical to the invention. In general, we find it convenient to camy out the reaction at a temperature
of from 40°C to the reflux temperature of the reaction mixture, more preferably from 80 to 150°C. The time
required for the reaction may also vary widely, depending on many factors, notably the reaction temperature
and the nature of the reagents. However, provided that the reaction is effected under the preferred conditions
outlined above, a period of from several tens of minutes to several tens of hours will usually suffice.

Altermatively, the compound of formula (1) may also be prepared by reacting 5-(4-hydroxybenzylidene)-2,4-
ihiazolidinedione jwhich may have been prepared, for example, as described in J. Med. Chem., 14, 528 {(1971)
or "Nippon Kagaku Zasshi" (the Journal of the Chemical Society of Japan), 92, 867 (1971})] with the compound
of formuia (V1), prepared as described in Step 3, or with the compound of formula (V), prepared as described
in Step 2. In carrying out this alternative process, the reaction may be carried out in a similar manner and using
similar reaction conditions to those described in Step 4 or Siep 7, respectively.

1n the compounds of formulae (1) through (VI1), where R3 and/or R* represents a hydrexy group, R* and/or
R4 can, if desired, be transformed to an alkylcarbonyloxy group, an arylcarbonyloxy group {(whick rmay optionally
have one or more substituents on the aromatic ring) or an alkoxy group (which may optionally have one ormore
substituents), aif as defined above for R3 and/or R?, by using the reactions described in the following optional
steps. These reactions can be carried out, forexample, as described in Japanese Patent Provisional Publication
Tokkal No, Sho 62-5980.

Thus, compounds of formulae (1) through (V1) where R? and/or* represents an alkylcarbonyloxy group or
an aryicarbonyioxy group (whose ary! moiety may optianally have one or more substituents} can be prepared
by contacting the coresponding compounds wherein R? and/or R* represents a hydroxy group with an acylating
agerit, which may be an alkylcarbexylic or arylcarboxylic acid, or an acid halide or acid anhydride thereof, cor-
responding to the carbonyloxy group which it is desired to introduce. The reaction is preferably effected in the
presence of a dehydrating agent or catalyst, such as an inorganic acid (e.g. hydrochlaric acid or sulphuric acid)
or an organic acid (e.g. p-toluenesulphonic acid). The reaction is normailly carried out in the presence of a sol-
vent. There is no particular restriction on the nature of the solvent to be employed, provided that it has no
adverse effect on the reaction or on the reagents invoived and that it can dissoive the reagents, at leastto some
extent. Examples of suitable solvents include: ethers, such as diethyl ether, tetrahydrofuran and dioxane;
aromatic hydrocarbons, such as benzene, toluene and xylene; aliphatic hydrocarbons, such as hexane, cyc-
lohexane and heptane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as
methylene chioride and chloroform; ketones, such as acetone and methyl ethyl ketone; amides, especially fatty
acid amides, such as dimethylformarnide; sulphoxides, such as dimethy! suiphoxide; sulphenes, such as sul-
pholane; crganic bases, such as pyridine and triethylamine; water; and mixtures of any two or more of these
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solvents. There is no particular limitation an the ratio of the starting compound and the acylating agent, but the
reaction is preferably camied out using a slight molar excess of the acylating agent, more preferably from 1 to
10 moles of the acylating agent per mole of the starting compound. The reaction can take place over a wide
range of temperafures, and the precise reaction temperature is not critical to the invention. In general, we find
it convenient to carry out the reaction at a temperature of from 0 to 100°C. The time required for the reaction
may also vary widely, depending on many factors, notably the reaction temperature and the nature of the rea-
gents and solvent employed. However, provided that the reaction is effectad under the preferred conditions
outlined above, a period of from several minutes to 10 or more hours will usuaily suffice.

Those compounds of formulae (1} through (VIt) where R? and/for R* represents an alkoxy group (which may
opticnally have one or more substituents) may be prepared by contacting the coresponding compounds whe-
rein R3 and/or R4 represents a hydroxy group with an alkyl halide (preferably bromide) which may have one or
rmore substituents, preferably in the presence of a base. The reaction is normally carried cut in the presence
of a solvent. There is no particular restriction on the nature of the solvent to be employed, provided that it has
no adverse effect on the reaction or on the reagents involved and that it ¢an dissolve the reagents, at least to
some extent. Examples of suitable solvents include: ethers, such as diethy! ether, tetrahydrofuran ar dioxane;
aromatic hydrocarbons, such as benzene, toluene and xylene; aliphatic hydrocarbons, such as hexane, cyc-
lohexane and heptane; halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as
methylene chioride and chioroform; ketones, such as acetone and methyl ethyl ketone; amides, especially fatty
acid amides, such as dimethylformamide; sulphoxides, such as dimethyl sulphoxide; sulphones, such as sul-
pholane; water; and mixtures of any two or more of these solvents. Examples of the bases which may be used
in this reaction include: inorganic bases, such as an alkali metai carbonate (e.g. sodium carbonate or potassium
carbonate), an alkali metal bicarbonate {&.g. sodium bicarbonate or patassium bicarbonate), an alkali metai
hydroxide (e.g. scdium hydroxide or potassium hydroxide), an alkatine earth metal hydroxide {e.g. calcium hyd-
roxide), an alkali metal hydride (e.g. sodium hydride or potassium hydride), an alkali metal atkoxides (e.g.
sodium methoxide, sodium ethoxide or potassium t-butoxide), an organic lithium compound {e.qg. butyllithium
or t-butyllithium), a lithium dialkylamide (e.g. lithium diisopropylamide or lithium dicyciohexylamide) or
ammonia; and organic bases, such as an alkylamine (e.g. methylamine, ethylamine, diethylamine or
triethylamine) or a heterocyclic amine (e.g. morpholine, pyrrolidine, piperidine, N-ethylpiperidine, piperazine or
pyridine). The ratio of the alkyl halides to the starting compound is preferably from 1 to 10 moles of alky! halide
per mole of the starting compound, and the ratic of the base to the starting compound is preferably from 1 ta
10 moles of the base per moie of the starting compound. The reaction can take place over a wide range of
temperatures, and the precise reaction temperature is not critical to the invention, In general, we find it conve-
nient to camy out the reaction at a temperature of from -10 to 100°C. The time required for the reaction may
also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents
and solvent emptoyed. However, provided that the reaction is effected under the preferred conditions outlined
above, a period of from several minutes ta several days will usually suffice.

Furthermore, those compounds where R3 and/or R® represents an alkoxy group which is substituted by a
substituted or unsubstituted carbamoyl groug of formula -CONR®R?, can be prepared by amidation of the cor-
responding compound having a carboxy or alkoxycarbony! group with ammonia or with an amine, by conven-
tional means. Altematively, a compound wherein R?® and/or R* represents an alkoxy group substituted with a
carbamoyl group can be prepared from the correspanding caompound wherein R3 andfar R* represents a hyd-
roxy group by reaction of the compound wherein R? and/or R4 represents a hydroxy group with a carbamoylaikyl
halide in the presence of two equivalents of sedium hydride in dimethylformamide.

Conversely, those compounds of formulae (1) through (V1) where R? and/or R* represents an alkylcar-
bonyloxy group, an arylcarbonyloxy group {which may optionally have one or more substituents on the aromatic
ring) or &n alkoxy group (which may optionally have one or more substituents) can, if desired, be converted to
the comresponding compounds where R3 andfor R* represents a hydroxy group. The reaction can be carried
aut, for example, as described in Japanese Patent Provisional Publication Tekkai No. Sho 62-5980. This reac-
tion is a conventionai hydrolysis reaction and may be carried out using any reagent commonly used in the art
for this type of reactian, for example: an inorganic acid such as hydrochloric acid, sulphuric acid or nitric acid;
or an organic acid such as p-toluenesulphonic acid. The reaction is normally carried out in the presence of a
solvent There is no particular restriction on the nature of the solvent to be employed, provided that it has no
adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at least to some
extent. Examples of suitabie solvents include: alcohols, such as methanal, ethanel, propanal or butanol; ethers,
such as diethyl ether, tetrahydrofuran or dioxane; aromatic hydrocarbons, such as benzene, toluene or xylene;
aliphatic hydrocarbons, such as hexane, cyclohexane or heptane; halogenated hydrocarbons, especially
halogenated aliphatic hydrocarbons, such as methylene chioride or chioroform; ketones, such as acetone or
methyl ethyl ketone; amides, especially fatty acid amides, such as dimethylformamide; sulphoxides, such as
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dimethyl sulphoxide; sulphones, such as sulpholane: organic acids, such as acetic acid or propionic acid; water;
and mixtures of any two or more of these solvents. Preferred solvents include water and organic acids, such
as acetic acid. The amount of acid used is preferably from 0.001 to 5 moles, more preferably from 0.01 to 1
male, per mole of the starting compound. The reaction can take place over a wide range of temperatures, and
the precise reaction temperature is not critical to the invention. In general, we find it convenient to carry out
the reaction at a temperature of from room temperature to 100°C. The time required for the reaction may also
vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents and
salvent employed. However, provided that the reaction is effected under the preferred conditions outlined
above, a period of from several minutes to 10 or more hours will usually suffice.

Similarly, where W represents a group of formula >C=N-0OV (wherein V represents a hydrogen atom, an
alkylcarbonyl group, an arylcarbonyt group or an alkyl group which may optienally have one or more sub-
stituents), any group or atom represented by V ¢an be converted 1o any other group or atom so represented
by a similar reaction o those described above in reiation to the groups represented by R¥ and R+,

Thus, when V represents a hydragen atom, it can be converted to an alkylcarbonyl group, an arylcarbony!
group oran alkyl group which may optionally be substituted, and conversely when V represents an alkylcarbonyl
group, an arylcarbonyl group or an alkyl group which may optionally be substituted, it can be converted to a
hydrogen atom by hydrolysis according to the procedure described above.

Furthermore, in the caompounds of formulae (1) through (Vil), where R3 and/or R4 represents a formyl group,
an alkylcarbonyl group, an arylcarbonyl group (which may optionally have one or more substituents on the
aromatic ring), a carboxy group, an alkoxycarbonyl group, an aryloxycarbenyl group or a halogen atom, these
compaunds can be converted inta each other, if necessary, by any appropriate combination of oxidation, reduc-
tion, halogenation, hydrolysis or neutralization according to conventional means.

After completion of any or all of the above reactions, the desired compounds obtained in any reaction can
be separated from the reaction mixture and then purified, if necessary, by conventional means, for example
the various chromatography techniques, notably column chromatography, recrystallization or reprecipitation.
For example, in one suitable recovery procedure, the reaction mixture is mixed with a solvent and extracted
with that salvent; the mixture is then freed from the solvent by distillation. The resulting residue may be purified
by column chromatography through silica gel to yield the desired compound as a pure specimen.

If required, the resolution of isomers can be carried out by conventional resolution and purification techni-
ques at any appropriate time.

The benzylidenethiazolidine compounds of formuia (fj according to the present invention are useful as inter-
mediates for preparing the corresponding benzylithiazolidine compounds {for example, see Japanese Patent
Provisional Publication Tokkai No. Sho 60-51189, No. Sho 62-5980, No. Sho 64-38090 and the like), i.e. com-
pounds of formula (la):

RS H H
| \ /

R¢ ¢ o Rl C=C ol
NV N / y /
C C C=(CHp)p=-0-C C-CHo~CH_C
! il | Y ! | I (Ia)
C C CH C-C S N
N NS /

R3 ¢ w H \H \c/ \H

|
R2 y)

{in which R* to RS, W and n are as defined above) by reduction, and such a process also forms part of the present
invention.

The preparation of the benzylthiazolidine derivatives from the benzylidenethiazolidine compounds of the
present invention may be carried out by means of a conventional reduction of a carbon-carbon double bond to
a carbon-carban singie bond. The reaction may be carried out using any reducing agent known ta be capable
of reducing a carbon-carban double bond to a carbon-carbon single bond without adversely affecting other parts
of the molecule.

For example, one suitable reduction reaction comprises contacting the benzylidenethiazolidine compound
of formula (1) with hydrogen in the presence of a noble metal catalyst, which is preferably supported, such as
platinum, palladium or rhodium, particularly palladium-on-charceal. The reaction is normally and preferably car-
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ried out in the presence of a solvent. There is no particular restriction on the nature of the solvent to be
empioyed, provided that it has no adverse effect on the reaction or an the reagents involved and that it can
dissolve the reagents, at least to some extent. Examples of suitable solvents include: ethers, such as diethyl
ether, tetrahydrofuran or dioxane; alcohols, such as methanol, ethanol, isopropanol or butanol; aromatic hyd-
racarbons, such as benzene or toluene; amides, especially fatty acid amides, such as dimethylformamide or
dimethylacetamide; carbexylic acids, such as formic acid, acetic acid or propionic acid; water; and mixtures of
any two or more thereof. Hydrogenation may be carried out under atmospheric pressure or, more preferably,
under superatmospheric pressure in a closed pressure vessel. The amount of catalyst used is preferably from
0.01 to 25% by weight of the compound of farmula (). The reaction can take place over a wide range of tem-
peratures, and the precise reaction temperature is not critical to the invention. In general, we find it convenient
to carry out the reaction at a temperature of from 0 to 100°C. The time required for the reaction may alsa vary
widely, depending on many factors, notably the reaction temperature and the nature of the reagents and solvent
employed. However, provided that the reaction is effected under the preferred conditions outlined above, a
period of from several minutés to 10 or more hours will usually suffice

An alternative reduction reaction comprises contacting the benzylidenethiazolidine cormpound with a metal
amalgam, such as sodium amalgam or aluminium amaigam, particulary sadium amalgam. The reaction is effec-
ted in the presence of a salvent. There is no particular restriction on the nature of the solvent to be employed,
provided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the
reagents, atleast to some extent. Examples of suitable solvents include: alcohals, such as methanol. The reac-
tion can take place over 2 wide range of temperatures, and the precise reaction temperature is not critical to
the invention. In general, we find it convenient te camy out the reaction at about room temperature. The time
required for the reaction may also vary widely, depending on many factors, notably the reaction temperature
and the nature of the reagents and solvent employed. However, provided that the reaction is effected under
the preferred conditions outtined above, a period of from several minutes to 10 or more hours will usually suffice.

A further altemnative reduction method comprises treating the benzylidenethiazolidine compound with a
metal, e.g. zing, iron or tin in an acid, which may be an inorganic acid {e.g. hydrochioric acid, hydrobromic acid
or sulphuric acid) or an organic acid {e.g. acetic acid}. The reaction can take place over a wide range of tem-
peratures, and the precise reaction temperature is not eritical to the invention. In general, we find it convenient
to camry out the reaction at the reflux temperature of the reaction mixture. The time required for the reaction
may also vary widely, depending on many factors, natably the reaction temperature and the nature of the rea-
gents. However, provided that the reaction is effected under the preferred conditions outlined above, a period
of from several minutes te 10 or more hours will usually suffice.

After compietion of the reaction, the desired benzylthiazolidine derivatives can be separated from the reac-
tion mixture and can then be purified by conventional means, such as column chromatography, recrystallization,
reprecipitation and the like.

The compounds of the present invention exhibited the ability to inhibit the formation of lipid peroxide in the
mammalian body in the test system described by Malvy et al. [Biochern. Biophys. Res. Cornmun., 95, 734
(1980)]. Accordingly, these compounds may be used for the treatment of human arteriosclerosis and compli-
cations thereof.

The compounds of the invention may be administered orally, for example in the form of tablets, syrups,
capsules, powders or granules, or parenterally, for example by injection (infravenous, subcutaneous or
inframuscular) or in the form of a suppository. Alternatively, they may be formulated for topical administration,
e.g. to the eyes, For example, for administration to the aye mucosa, it is preferred that the cormnpounds of the
invention should be administered in the form of eye drops or eye ocintments, the formulation of which is well
known in the art. Depending upon the nature of the formulation, they may be used alone or in admixture with
one or more conventional adjuvants. Examples include excipients, binders, disintegrating agents, lubricants,
corrigents, solubilizing agents, suspension aids and coating agents.

The recommended dosage will, of course, vary depending upon the age and bady weight of the patient as
well as the nature and severity of the disease, and the intended route of administration. However, for an aduit
human patient, a daily dose of from 5.0 mg to 2000 mg (which may be administered in a single dose orin divided
doses) is recommended in the treatment of hyperipaemia, diabetes mellitus and complications thereof, when
administered orally or parenterally.

The invention is further illustrated by the following Examples, which show the preparation of certain of the
compounds of the present invention, and by the subsequent Preparations, of which Preparations 1, 2 and 3
show the preparation of some of the starting materials used in these Examples and Preparations 4, 5 and 6
show the use of the compounds of the present invention in the preparation of their coresponding benzyt der-
vatives. In these Examples and Preparations, the Nuclear Magnetic Resonance Specira were measured in the
solvent specified in each case, scanning at either 80 MHz or 270 MHz, as specified, and using tetramethylsilane
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as the internal standard. Certain of the compounds of the invention are identified by Compound Nos., and, in
those cases, reference is made to foregaing Tables 1 and 2.

EXAMPLE 1

5[4-(6-Benzyloxy-2,5,7,8-tetramethylchroman-2-methoxy)-benzylidene}-2, 4-thiazolidinedione (Compound
No., 1-41)

4.7 g of 2,4-thiazolidinedione and 0.92 g of piperidine were added to a solution of 11.6 g of 6-benzyloxy-
2-[{4-formylphenyi)oxymethyl]-2,5,7,8-tetra-methylchroman (prepared as described in Preparation 3) dissolved
in 80 mi of 2-methoxyethanol, and the resulting mixture was heated under reflux for 1.5 hours. At the end of
this time, the reaction mixture was extracted with methylene chtoride. The extract was washed with water, and
then the solvent was removed by distillation under reduced pressure. The residue thus obtained was recrys-
tallized from methanal, to afford 11.2 g of the title cornpound, meiting at 190 - 193°C,

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 60 MHz), & ppm;

1.33 {3H, singlet);

1.83 - 2.33 (2H, multiplet);
1.97 (3H, singlet});

2.10 (6H, singlet);

2.40 - 2.90 (2H, multiplet);
4.07 (2H, singlet);

4.63 (2H, singlet);

7.10 (2H, doublet, J = 9 Hz);
7.40 (3H, singlet);

7.47 (2H, doublet, J = 9 Hz);
7.73 (1H, singiet),

EXAMPLE 2

5{4-(6-Acetoxy-2,5,7,8-tetramethylchroman-2-methoxy)-benzylidene]-2,4-thiazolidinedione (Compound No.
1-37)

4.74 g of 2, 4-thiazolidinedione and 0.92 g of piperidine were added to a solution of 10.3 g of 6-acetoxy-2-
[(4-formylphenyljoxymethyl]-2,5,7,8-tetra-methyichroman (prepared by a procedure similar to that described in
Preparations 1, 2 and 3) dissolved in 60 ml of 2-methoxyethanol, and the resuiting mixfure was heated under
reflux for 1.5 hours. At the end of this time, the reaction mixture was treated in a similar manner to that described
in Example 1, to afford 10.0 g of the tile compound, melting at 203 - 205.5°C.

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethy! sulphoxide, 60 MHz), 3 ppm:

1.40 (3H, singlet); ,

1.80 - 2.17 (2H, multiplet);
1.97 (6H, singlet),

2.03 (3H, singlet);

2.30 {3H, singlet);

2.43 - 2.90 (2H, multiplet);
4.03 (2H, singlet);

7.00 (2H, doublet, J = 9 Hz),
7.40 (2H, doublet, J = 8 Hz);
7.67 (1H, singlet).

EXAMPLE 3

5{4-(6-Hydroxy-2,5,7,8-tetramethylchroman-2-methoxy}-benzylidene}-2.4-thiazolidinedione (Compound Na.
1-27)

15 ml of concentrated hydrachioric acid were added to a solution of 15.4 g of 5-[4-(6-benzyloxy-2,5,7,8-
teframethylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedione (prepared as described in Example 1) dis-
solved in 80 ml of acetic acid; and the resuiting mixture was heated under reflux for 1.5 hours. At the end of
this time. the reaction mixture was mixed with 200 ml of ethyl acetate and 100 ml of water, and the pH was
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adjusted to a value of 7 by the addition of a 2N aqueous solution of sodium hydroxide. The ethyl acetate layer
was separated and was washed with water to remove impurities, and the aqueous layer was extracted with
ethyl acetate to separate the desired compound. After the same washing and extraction procedures had been
repeated twice, the combined ethyl acetate extracts were concentrated by distillation under reduced pressure.
The residue thus obtained was washed with methanol and 11.6 g of the tile compound were collected by fil-
tration.
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 60 MHz}, § ppm:

1.43 (3H, singlet);

210 (6H, singletl;

2.13 (3H, singlet);

2.20 - 2.43 (2H, multiplet);

2.47 - 2.90 (24, muitiplet);

3.70 - 5.53 (1H, broad);

4,03 (2H, singlet);

7.03 (2H, doublet, J = 9 Hz);

7.50 (2H, doublet, J =9 Hz);

7.87 {1H, singlet).

EXAMPLE 4

5{4-{6-Acetoxy-2,5,7,8-tetramethylchroman-2-methoxy)-benzylidene]-2,4-thiazolidinedione (Compound No.
1-37)

0.71 g of acetic anhydride and 0.55 g of pyridine were added to a solution of 1.5 g of 5-[4-(6-hydroxy-2,5,7,8-
tetramethylchroman-2-methoxy)benzylidenel-2,4-thiazolidinedione (prepared as described in Example 3) dis-
solved in 7.5 ml of toluene, and the resulting mixture was stirred at room temperature for 5 hours. At the end
of this time, the reaction mixture was washed with water, and the soivent was removed by distillation under
reduced pressure. After trituration with methanol, the crystals thus obtained were collected by fiitratian to afford
1.2 g of the titfle compound.

The nuclear magnetic resonance spectrum of this compound was identical to that of the product of Exampie
2.

EXAMPLE 5

5-[4-(6-t-Butoxycarbonylmethoxy-2,5,7,8-tetramethyl-chroman-2-methoxy)benzylidene]-2,4-thiazolidinedione
{Compound No. 1-98)

500 mg of 5-[4-(B-hydroxy-2,5,7 8-tetramethyl-chroman-2-metiroxy)benzylidene]-2.4-thiazolidinedione
{prepared as described in Example 3) were dissolved in 10 ml of dimethylformamide, and 220 mg of sodium
hydride {as a 55% w/w dispersion in mineral oil) were added to the resulting solution, whilst ice-cooling. The
resulting mixture was then stired at room temperature for 40 minutes. At the end of this time, the mixture was
again ice-cooled, and 240 mg of t-butyl bromoacetate were added dropwise to it; it was then stirred for 45
minutes, whilst ice-cooling. At the end of this time, the reaction mixture was poured into water and extracted
with ethyl acetate. The extract was dried over anhydrous sodium sulphate and freed from the solvent by dis-
tillation under reduced pressure. The residue thus obtained was subjected io column chromatography through
siica gel, using 2 3 : 1 by volume mixture of hexane and ethyl acetate as the eiuent, to afford 360 mg of the
tile compound as a pale yellow powder, softening at 103 - 120°C.

Nuclear Magnetic Resonance Spectrum (CDC{,, 270 MHz), § ppm:

1.42 (3H, singlet);

1.53 (9H, singlet);

1.85 - 2.0 {(1H, muitiplet};

2.05 (3H, singlet);

2,05 - 2.2 (1H, multiplet);

2.15 (3H, singlet);

2.19 (3H, singlet);

2.62 (2H, broad triplet, J = 6 Hz);

3.97 and 4.04 (2H, AB type, J =9 Hz};
4.17 (2H, singlet);
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7.02 (2H, doubtet, 4 = 9 Hz);
7.44 (2H, doublet, J = 9 Hz);
7.80 {1H, singlet);

8.06 (1H, broad singiet).

EXAMPLE &

5-[4-(6-Carboxymethoxy-2,5,7 8-tetramethylchroman-2-methoxy)benzylidenel-2,4-thiazoiidinedione
(Compound No. 1-45)

A mixture of 350 mg of 5-[4-(B-t-butoxycarbonyl-methoxy-2,5,7,8-tetramethylchroman-2-methoxy)benzyl-
idene]-2,4-thiazolidinedione (prepared as described in Exampie 5) and 3 ml of a 4N solution of hydrogen
chloride in dioxane was allowed to stand ovemight at room temperature. At the end of this time, the reaction
mixture was freed from the solvent by distillation under reduced pressure. The residue thus obtained was sub~
jected to column chromatography through silica gel using a 3: 1 : 0.5 by volume mixiure of hexane, ethyl acetate
and acetic acid as the eluent, to afford 180 mg of the tile compound as a pale yellow powder, melting at 197 -
199°C.

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl suiphoxide, 270 MHz), 8 ppm:

1.32 (3H, singlet);

1.8 - 2.1 (2H, multiplet);

1.94 (3H, singlet);

2.08 (6H, singlet);

2.80 (2H, broad tripiet, J = 6 Hz);
4.07 and 4.11 (2H, AB type, J = 10 Hz);
4.18 (2H, singlet);

7.14 (2H, doublet, J = 9 Hz);
7.54 (2H, doubtet, J = 9 Hz);
7.75 (1H, singlet);

12.50 {1H, broad singlet).

EXAMPLE 7

5—{4-[6—('1-Etho_cycarbonyl—1-methyletuxy)-z,s,7,B-tetramethylchroman-z-methoxy]benzylidene}-2,4—miazoli—
dinedione (Compound No. 1-53)

Following the procedure described in Example §, but using 300 mg of 5-[4-(6-hydroxy-2,5,7 ,8-tetramethyl-
chroman-2-methoxy)henzylidene]-2 4-thiazolidinedione {prepared as described in Example 3) 150 mg of ethyl
a-bromoisobutyrate, 70 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) and 5 ml of dimethyi-
formamide, 170 mg of the tile compound, melting at 68 - 72°C, were obiained.

Nuclear Magnetic Resonance Spectrum (CDCE,, 270 MHz), § ppms:;

1.35 (3H, triplet, J = 7 Hz);

1.41 (9H, singlet);

1.85 - 2.2 (2H, multiplet);

2.02 (3H, singlet);

2.06 (3H, singlet);

2.10 {3H, singlet);

2.80 (2H, broad triplet, J = 6 Hz);
3.98 and 4.04 (2H, AB type, d =9 Hz);
4.27 (2H, quartet, J = 7 Hz);

7.01 (2H, doublet, J = 9 Hz);
7.44 (2H, doublet, J = 9 Hz);
7.80 (1H singlet);

8.07 {1H, broad singlet).
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EXAMPLE 8

5-{4-[6-(1-Carboxy-1-methylethoxy)-2,5,7,8-tetramethyl-chroman-2-methoxylbenzylidene}-2 4-thiazolidinedione
{Compound No. 1-52)

A mixture of 60 mg of 5-{4-[6-(1-ethoxycarbenyl-1-methylethoxy)-2,5,7,8-tetramethylchroman-2-methoxy]-
benzylidene}-2,4-thiazolidinedione (prepared as described in Example 7), 0.25 mi of a 2N aqueous solution of
sodium hydroxide and 1 m! of methanol was allowed to stand at room temperature for 3 days. At the end of
this time, the reaction mixture was acidified with dilute agueous hydrochloric acid and extracted with ethyl ace-
tate. The extract was dried over anhydrous sodium sulphate, and then the salvent was removed by distillation
under reduced pressure, to afford 40 mg of the title compound as a pale yellow powder.

‘Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz), 8 ppm:
1.29 (6H, singlet);
1.32 (3H, singiet});
1.8 - 2.1 (2H, multipiet);
1.92 (3H, singlet);
2.04 (6H, singlet);
2.59 (2H, broad triplet, I = 6 Hz);
4.10 (2H, broad singlet);
7.13 (2H, doublet, J = 9 Hz);
7.53 (2H, doublet, J = 9 Hz);
7.75 {1H, singlet);
12.50 (11H, broad singlet).

PREPARATION 1

6-Benzyloxy-2,5,7 8-tetramethylchroman-2-methyi methanesulphonate

25.54 g of methanesulphonyl chloride were added dropwise, whilst ice-cooling, to a solution of 56.57 g of
6-benzyloxy-2,85,7 ,8-tetramethylchroman-2-methancl dissclved in 560 m! of methylene chioride, and the result-
ing mixture was heated under reflux for 1 hour. At the end of this time, the reaction mixture was washed with
water, and the solvent was remaved by distillation under reduced pressure. After the residue had been triturated
with methanol, the crystals thus obtained were coilected by filtration to afford 68.43 g of the titie compound,
melting at 90 - 96°C,

Nuclear Magnetic Resonance Spectum (CDCE3, 60 MHz), § ppm:

1.30 (3H, singlet);
1.70 - 2.03 (2H, multiplet);
2.10 (3H, singlet);
2.13 (3H, singlet);
2.20 (3H, singlet);
2.43 - 2.87 (2H, multiplet);
2.97 (3H, singlet);
417 (2H, singlet);
4.87 (2H, singlet);
7.10 - 7.63 (8H, multiplet).

PREPARATICON 2

6-Benzyloxy-2-iodomethyl-2,5,7 B-teframethylchroman

224.8 g of sodium iodide were added to a solution of 40.44 g of 8-benzyloxy-2,5,7,8-tetramethylchroman-
2-methyl methanesulphonate (prepared as described in Preparation 1) dissolved in 600 mi of dimethylifor-
marnide, and the resulting mixture was heated under reflux for 4 hours. At the end of this time, the reaction
mixture was extracted with 200 mt of hexane. The extract was washed with water, and the solvent was removed
by distillation under reduced pressure. After the residue had been triturated with methanol, the crystals thus
obtained were collected by filtration to affoerd 29.14 g of the tite compound, melting at 95 - 98°C.

Nuclear Magnetic Resonance Spectrum (CDCY 5, 60 MHz), § ppm:

1.47 (3H, singlet);

30



10

15

20

25

35

35

EP 0 454 501 A2

1.80 - 2.10 (2H, multiplet);
2.13 (BH, singlet);
2.20 (3H, singlet);
2.33 - 2.80 {2H, multiplet);
3.30 (21, singlet);
4.67 (2H, singlet);
1.17 - 7.63 (BH, multiplet).

PREPARATION 3

6-Benzyloxy-2-[(4-formyiphenyl)oxymethyl]-2,5,7 B-ietra-methylchroman

A mixture of 1.63 g of sodium hydride (as a 55% wfw dispersion in minerai oil) and 20 ml of dimethyl-for-
mamide was cooled in an atmosphere of nifrogen; to the cooled solution were then added dropwise a mixture
of 4.58 g of p-hydroxybenzaldehyde and 30 ml of dimethylformamide, whilst ice-cooling. 10.9 g of 6-benzyloxy-
2-iodomethyl-2,5,7,8-tetramethylchroman (prepared as described in Preparation 2) and 80 ml of dimethylfor-
mamide were then added to the resulting solution, and the resulting mixture was heated under reflux for 5.5
hours. At the end of this time, the reaction mixture was extracted twice, each time with 100 ml of ethyl acetate.
The combined extracts were washed with water, and the sclvent was then removed from the extract by distil-
lation under reduced pressure to afford 10.5 g of the title compound as an ail.

Nuclear Magnetic Resonance Spectrum (CDCY;, 60 MHZ), § ppm:

1.43 (3H, singlet);

1.83 - 2.27 (2H, multiplet);
2,03 (3H, singlet);

2.13 (3H, singlet);

2.20 (3H, singlet};

2.43 - 2,90 (2H, muitiplet);
4.00 (2K, singlet);

4.63 (2H, singlet);

6.97 {2H, doublet, J = 9 Hz);
7.10 - 7.60 (5H, multiplet);
7.77 (2H, doublet, J = @ Hz);
9.77 {1H, singlet).

PREPARATION 4

5.-f4-(8-Hydroxy-2,5,7 ,8-tetramethylchroman-2-methoxy)-benzy}]-2,4-thiazolidinedione

1.5 g of 5-[4-(6-hydroxy-2,5,7,8-tetramethylchroman-2-methoxy) benzylidene]-2,4-thiazolidine dione (prep-
ared as described in Example 3) was dissclved in a mixture of 200 ml of acetic acid and 3 ml of water and
cataiytically reduced at 80 - 70°C for 3 hours under a pressure of 4 kg/cm?2 of hydrogen in the presence of 1.5
g of 10% w/w palladium-on-charcoal. At the end of this time, 1.3 g of the title compound, melting at 184 - 186°C,
was obtained from the reaction mixture.

Nuclear Magnetic Resonance Spectrum {hexadeuterated acetone, 60 MHz), & ppm:

1.39 (3H, singlet);

about 2 (2H, multiplet);

2.02 (3H, singlet);

2.09 (3H, singlet);

2.13 (3H, singlet);

2.63 {2H, broad triplet, J = 6 Hz),

3.07 {1H, doublet of doublets, J = 15 & 9 Hz);
3.41 (1H, doublet of doublets, J = 15 & 4.5 Hz);
3.97 (2H, J =9 Hz};

4,70 (1H, doublet of doublets, J = 15 & 4.5 Hz);
6.90 (2H, doublet, J = 9 Hz});

7.21 (2H, doubiet, J = 9Hz).
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PREPARATION 5

5-[4-(6-Acetoxy-2,5,7,B-tetramethylchroman-2-methoxy)-benzyl]-2,4-thiazolidinedione

4.3 g of 5-[4-(6-acetoxy-2,5,7,B-tetramethylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedione were
dissclved in a mixture of 200 ml of acetic acid and 20 ml of water and catalytically reduced at 55 - 70°C under
a pressure of 3 kg/em? of hydrogen for 2.5 hours in the presence of 4.3 g of 10% w/w palladium-on-charcoai.
Atthe end of this time, the catalyst was removed by filtration from the reaction mixture. The soivent was removed
from the filtrate by distillation under reduced pressure, and the residue thus obtained was mixed with 80 ml of
ethyl acetate and 80 m! of water. The pH of the mixture was adjusted to a value of 7 by the addition of a 2N
aqueous solution of sodium hydroxide. The ethyl acetate layer was extracted with 80 m! of water to remove
impurities. The aqueous fayer was then exiracted with 80 ml of ethyl acetate to give the desired compound.
The operation was repeated twice. The combined exiracts were freed from the sclvent by distillation under
reduced pressure to afford 3.4 g of the title compound.

Nuclear Magnetic Resonance Spectrum {CDC{4, 270 MHz), 3 ppm:

3.03 (1H, doublet of doublets, J = 15, 9 Hz);
3.42 (1H, doublet of doubiets, J = 15, 4.5 Hz);
4.45 (1H, doublet of doublets, J = 9, 4.5Hz).

PREPARATION B

5-{4-[8-{1-Carboxy-1-methylethaxy}-2,5.7 8-tetramethyl-chroman-2-methaxy]benzyl}-2 4-thiazolidinedione

Following a procedure similar to that described in Preparation 5, the title compound is synthesized by reduc-
tion of 5-{4-[6-(1-carboxy-1-methylethoxy}-2,5,7,8-tetramethylchroman-2-methoxylbenzylidene}-2,4-thiazoli-
dinedione, prepared as described in Example 8.

The benzylthiazolidine compound prepared in Preparation 6 above is,a known compound and is described
in Japanese Patent Provisional Publication (Tokkai) No. Sho. 82-5980 (Example 79). This benzylthiazolidine
compound is an excellent inhibitor of aldose reductase activity. Accordingly, the benzylideneathiazolidine com-
pound employed as a starting material in this Preparation is useful as a synthetic intermediate for preparing
the carresponding benzylthiazolidine compound.

BIOLOGICAL ACTIVITY

inhibitory activity on the formation of lipid peroxide

This was investigated by the ferrous sulphate/cysteine method described by Malvy et al. [Biachem.
Biophys. Res. Commun., 95, 734 (1980)]. The compound under test at various concentrations, cysteine {500
uM) and ferrous sulphate (5 uM) were added to and allowed to react with a rat liver microsomal preparation.
The amount of lipid peroxide thus formed was measured accarding to the thiobarbituric acid (TBA} method and
the concentration of the compound under testrequired to inhibit the formation of lipid peroxide by 50% (s pg/mi)
was calculated, The results are reported in Tabie 3, below. The compounds of the invention are identified by
the number of the Example in which their preparation is illustrated.
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Table 3

Example No. Concentration inhibiting 50% of the
lipid peroxide formation {rg/ml)

2 0.03 - 0.1
3 0.03 -~ 0.1

The results shown above demonstrate that the compounds of the present invention strangly inhibit the for-

* mation of lipid peroxide, even at low concentrations.

Claims

1.

A compound of formuia {l):

R3 H H

I \
VAN N £ 7
ElI ?I: cI:-( CH3 )n-0-C C-CH=C—C

\ / i { I

/c\ /c\ /CHQ C-C s N )

|

R2 g

in which R, R2 and RS are the same or different and each represents a hydrogen atom or an alkyl group
having from 1 to 10 carbon atoms;

R3 and R* are the same or different and each represents: a hydrogen atom; an alkyl group having
from 1 to 10 carbon ators; a formyl group; an alkylcarbony! group having from 2 to 11 carbon atoms; an
arylcarbonyl group in which the aryl part has from 6 to 10 ring carbaon atoms and is unsubstituted or is sub-~
stituted by at least one of substituents (a}, defined below,; a carboxy group; an alkoxycarbonyl group having
from 2 to 7 carbon atoms; an aryloxycarbonyl group in which the aryl part has from 6 to 10 ring carbon
atoms and is unsubstituted or is substituted by at least one of substituents (&), defined below; a hydroxy
group; an alkylcarbonyloxy group having from 2 to 11 carbon atorns; a formyloxy group; an arylcarbonyloxy
group in which the aryl parst has from 6 to 10 ring carbon atoms and is unsubstituted or is substituted by at
least one of substituents (a}, defined below; an alkoxy group having from 1 to § carbon atoms; a substituted
alikoxy group having from 1 to 5 carbon atoms and substituted by at ieast one of substituents (b), defined
below; or a halogen atom;

W represents a methylene group, a carbonyl group or a group of formula >C=N-OV

wherein V represents: a hydrogen atom; an alkylcarbonyl group having from 2 to 6 ¢carbon atoms;
an arylcarbonyi group in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted or is
substituted by at least ane of substituents (a), defined below; an alkyl group having from 1 to 5 carbon
atoms; or a substituted alky! group having from 1 to 5 carbon atoms and substituted by at least ane of sub-
stituents (d), defined below; and

n is an integer of from 1to 3;

substituents {a):
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alkyi groups having from 1 to 5 carbon atoms; alkoxy groups having from 1 to 5 carbon atoms; and
halogen atorns;
substituents (b):

aryl graups which have from 6 ta 10 ring carbon atoms and which are unsubstituted or which are
substituted by at least one of substituents (a), defined above; carboxy groups; alkoxycarbonyl groups hav-
ing from 2 to 6 carbon atoms; and groups of formula -CONRSR?, where

RE& and R7 are the same or different and each represents: a hydrogen atom; an alkyi group having
from 1 to 5 carbon atomns; or an aryl group which has from 6 to 10 ring carban atoms and which is unsub-
stituted or which is substituted by at least one of substituents (a), defined above; or R® and R7, together
with the nitrogen atom to which they are attached, form a heterocycelic group which has from 3 to 7 ring
atoms, of which 1 is said nitrogen atom and 0 or 1 is an additional nitrogen and/or oxygen and/or sulphur
hetero-atom, said heterocyclic group being unsubstituted or being substituted by at least one of sub-
stituents (c), defined below;
substituents (c):

alkyl! groups having from 1 {0 5 carbon atoms; and aryl groups which have from 6 to 10 ring carbon
atoms and which are unsubstituted or which are substituied by at teast one of substituents (a), defined
above;
substituents {d):

carboxy groups and alkoxycarbonyl groups having from 2 to 6 carbon atoms:
and pharmaceutically acceptable salts thereof.

Compounds according to Claim 1, in which R? represents a hydrogen atom or an alkyl group having from
1 to 10 carbon atoms.

Compounds according to Claim 1 or Claim 2, in which R? represents a hydrogen atom or an alkyl group
having from 1 to 10 carbon atoms.

Compounds according to any one of Claims 1 to 3, in which R3 and R4 are the same or different and each
represents: a hydrogen atom; an alkyl group having from 1 to 10 carbon atoms; a formyl group; an alkyl-
carbonyl group having from 2 to 11 carbon atoms; an arylcarbonyl group having from 7 to 11 carbon atoms
which is unsubstituted or is substituted by from one to five substituents, the substituents being selected
from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon atoms and
halogen atoms; a carboxy group; an alkoxycarbonyl group having from 2 to 7 carbon atoms; an aryloxycar-
bonyt group having from 7 to 11 carban atoms; a hydroxy group; an alkytcarbonyioxy group having from 2
to 11 carbon atoms; an arylcarbonyloxy group having from 7 to 11 carbon atoms, whose aryl moiety is
unsubstituted or is substituted by from one to five substituents, the substituents being selected from alkyl
groups having from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon atoms and halogen atoms;
a halogen atom; or an alkoxy group having from 1 to 5 carbon atoms which is unsubstituted or is substituted
by from one to three substituents, the substituents being selected from
{1) aryl groups having from 6 to 10 carbon atoms which themselves are unsubstituted or are substituted
by from one to five substituents on the aromatic ring, the substituents being selected from alkyl groups
having from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon atoms and halogen atoms,
{2) carboxy groups,
(3) alkoxycarbenyl groups having from 2 to 6 carbon atoms,
(4) groups of formula -CONRSR?, in which R and R7 are the same or different and each represents
[11 2 hydrogen atom,
[2] an alkyl group having from 1 to 5 carbon atoms,
[3] an aryl group having from 6 to 10 carbon atoms which is unsubstituted or is substituted by from
one to five substituents on the aromatic ring, the substituents being selected from alkyl groups hav-
ing from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon atoms and halogen atoms,
or
[41 R® and R7, together with the nitrogen atam to which they are attached, form a saturated heterocyc-
lic group having from 3 to 7 ring atoms, of which 1 is said nitrogen atorn and 0 or 1 is an additional
oxygen or nitrogen atom, the group being unsubstituted or being substituted by at least one sub-
stituent, the substituent being selected from alkyl groups having from 1 te 5 carbon atoms and aryl
groups having from 6 to 10 carbon atoms, which themselves are unsubstituted or are substituted
by from 1 to 5 substituents, the substituents being selected from alkyl groups having from 1 to 5 car-
bon atoms, alkoxy groups having from 1 to 5 carbon atoms and halogen atoms.
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Compaunds according to any one of Claims 1 to 4, in which R? represents a hydrogen atom or an alkyi
group having from 1 to 10 carbon atoms.

Compounds according to any one of Claims 1 to 5, in which W represents a methylene group, a carbonyi
group, or a group of formula >C=N-QV, in which V represents: a hydragen atom, an aikylcarbonyl group
having from 2 to 6 carbon atoms, an arylcarbonyl group having from 7 to 11 carbon atoms, or an alkyl group
having from 1 to 5 carbon atoms, said alkyl group being unsubstituted or being substituted by from one o
three substituents, the substituents being selected from

carboxy groups and

alkoxycarbony! groups having from 2 to 6 carbon atoms.

Compounds according to any one of Claims 1 to 6, in which nis 1 or 2.

Compounds according to Claim 1, in which:

R1represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms;

R2 represents a hiydrogen atom or an alkyi group having from 1 to 10 carbon atoms;

R? and R# are the same or different and each represents: a hydrogen atom; an alkyl group having
from 1 to 10 carbon atoms; a formyl group; an alkylcarbonyl group having from 2 to 11 carbon atoms; an
arylcarbonyl group having from 7 to 11 carbon atoms which is unsubstituted or is substituted by from one
ta five substituents, the substituents being selected from alkyl groups having from 1 to 5 carbon atoms,
alkoxy groups having from 1 to 5 carbon atoms and halogen atoms; a carboxy group; an alkoxycarbonyl
group having from 2 to 7 carbon atoms; an aryloxycarbonyt group having from 7 to 11 carbon atems; a
hydroxy group; an alkylcarbonyloxy group having from 2 to 11 carbon atoms; an arylcarbonyloxy group hav-
ing from 7 to 11 carbon atomns, whose aryl moiety is unsubstituted or is substituted by from one to five sub-
stituents, the substituentis being selected from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups
having from 1 to § carbon atoms and halogen atoms; a halogen atom; or an atkoxy group having from 1
to 5 carbon atoms which is unsubstituted or is substituted by from one to three substituents, the substituenis
being selected from

(1) aryl groups having from 6 to 10 carban atoms which themselves are unsubstituted or are substituted
by from one to five substituents on the aromatic ring, the substituents being selected from atky! groups
having from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon atoms and halegen atoms,
(2} carboxy groups,

{3) atkoxycarbony! groups having from 2 to 6 carbon atoms,

{4) groups of formula -CONRSRY, in which R and R7 are the same or different and each represents

[1] a hydrogen atomn,
[2] an alkyl group having from 1 to 5 carbon atoms,
[3] an aryi group having from 6 to 10 carbon atoms which is unsubstituted or is substituted by from
one to five substituents on the aromatic ring, the substituents being selected from alkyl groups hav-
ing from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon atoms and halogen atoms,
ar
[4] R& and R7, together with the nitrogen atom to which they are attached, form a saturated heterocyc-
lic group having from 3 to 7 ring atoms, of which 1 is said nitrogen atom and 0 or 1 is an additional
oxygen or nitrogen atom, the group being unsubstituted or being substituted by at least one sub-
stituent, the substituent being selected from alkyt groups having from 1 to 5 carbon atoms and aryl
groups having from 6 to 10 carban atoms, which themselves are unsubstituted or are substituted
by from 1 to 5 substituents, the substituents being setected from atkyl groups having from 1 to 5 car-
bon atoms, atkoxy groups having from 1 te 5 carbon atoms and halogen atoms;

RS represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms;

W represents a methylene group, a carbonyl group, or a group of formula >C=N-0V, in which V rep-
resents: a hydrogen atom, an alkylcarbonyl group having from 2 to 6 carbon atoms, an arylcarbonyl group
having from 7 to 11 carbon atoms, or an alkyl group having from 1 to % carbon atoms, said alkyl group being
unsubstituted or being substituted by from one to three substituents, the substituents being selected from

carboxy groups and

alkoxycarbonyl groups having from 2 to 6 carbon atoms,; and

nistor2

Compounds aceording to Claim 1, in which R! represents a hydrogen atom or an alkyl group having from
1 to 4 carbon atoms.
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10. Compounds according to Claim 1 or Claim 9, in which R? represents a hydrogen atom or an alkyl group

having from 1 to 4 carbon atoms.

11. Compounds according to any one of Claims 1, 9 and 10, in which R? and R# are the same or different and

12.

13.

14.

15.

16.

17

each represents: a hydrogen atom; an atkyl group having from 1 to 4 carbon atoms; an alkyicarbonyl group
having from 2 to 7 carbon atoms; an arylcarbonyl group having from 7 to 11 carbon atoms and whose aryl
moiety is unsubstituted; a carboxy group; an alkexycarbonyl group having from 2 to 5 carbon atoms; a hyd-
roxy group; an alkylcarbonyloxy group having from 2 to 7 carbon atoms; an arylcarbonyloxy group having
from 7 to 11 carbon atoms and whose aryl moiety is unsubstituted; a halogen atom; or an alkoxy group
having from 1 to 3 carbon atoms, said group being unsubstituted or being substituted by one or two sub-
stituents, the substituents being selected from

[1] aryl groups having from 6 to 10 carbon atoms and whose aryl moisty is unsubstituted,

2] carboxy groups,

[3] alkoxyearbony! groups having from 2 to 5 carbon atoms,

[4] carbamoyl groups, and

[5] groups of formula -CONRE R” | in which R and R” , together with the nitrogen atom to which they

are attached, form a saturated heterocyclic group having from 3 to 7 ring atoms, of which 1 is said nit-

rogen atom and 0 or 1 is an additional oxygen or nitrcgen atom, the group being unsubstituted.

Compounds according to any one of Claims 1 and @ to 11, in which R® represents a hydrogen atom or an
alkyl group having from 1 to 4 carbon atoms.

Compounds according to any one of Claims 1 and 9 to 12, in which W represents a2 methylene group or a
group of farmula >C=N-0V, in which V represents: a hydrogen atom, an alkylcarbonyl group having from
2 to 4 carbon atoms, or a benzoyl group.

Compounds according to Claim 1, in which:

R represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms;

R? represents a hydrogen atom of an alkyl group having from 1 to 4 carbon atoms;

R2 and R4 are the same or different and each represents: a hydrogen atom; an alkyl group having
fram 1 to 4 carbon atoms; an atkylcarbonyl group having from 2 to 7 carbon atoms; an arylcarbonyl group
having from 7 ta 11 carbon atoms and whose aryl moiety is unsubstituted; a carboxy group; an alkoxycar-
bonyl group having from 2 to 5 carbon atoms; a hydroxy group; an alkylcarbonyloxy group having from 2
to 7 carban atoms; an arylcarbonyloxy group having from 7 to 11 carbon atoms and whose aryl moiety is
unsubstituted; a halogen atam; or an alkoxy group having from 1 to 3 carbon atoms, said group being unsub-
stituted or being substituted by one or two substituents, the substituents being selected from

[1] aryt groups having from 6 to 10 carbon atoms and whaose aryl moiety is unsubstituted,

[2] carboxy groups,

[3] alkoxycarbony! groups having from 2 to 5 carbon atoms,

[4] carbamoyl groups, and

[5] groups of formula -CONR® R” , in which R¥and R”', together with the nitrogen atom to which they
are attached, form a saturated heterocyclic group having from 3 to 7 ring atoms, of which 1 is said nit-
ragen atom and 0 or 1 is an additional oxygen or nitrogen atom, the group being unsubstituted;

RS represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atoms;

W represents a methylene group or a group of formula »>C=N-OV, In which V represents: a hydrogen
atom, an alkylcarbonyi group having from 2 to 4 carbon atoms, or a benzoyl aroup; and

nis1or2.

Compounds according to Claim 1, in which R? represents a hydrogen atom or a methyl, ethyl, propyl, iso-
propyl, butyl or isobuty! group.

Compounds according to Claim 1 or Claim 15, in which R2 represents a hydrogen atom or a methyl, ethyl,
propyl, isopropyl, butyl or isobutyl group.

Compounds according to any one of Claims 1, 15 and 18, in which R represents a hydrogen atom, a methyl,
ethyl, propyl, isopropyl, butyl or isobutyl group, an alkylcarbanyl group having from 2 to 5 carbon atoms,
a benzoyl group, a carboxy group, an alkoxycarbonyl group having from 2 to 5§ carbon atoms, a hydroxy
group, an alkylcarbonyloxy group having from 2 to 5 carbon atoms, a benzoyloxy, methoxy, benzyloxy, car-
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boxymethoxy, 3-carboxypropoxy, 1-carboxy-1-methyiethoxy, methoxycarbonylmethoxy, 3-methoxycar-
bonylpropoxy, 1-methoxycarbonyl-1-methylethoxy, tbutoxycarbonylmethoxy, 3-(t-butoxycarbonyl)pro-
poxy, 1-{t-butoxycarbonyl)-1-methylethoxy, carbamoylmethoxy, piperidinocarbonyl-methoxy or morpholi-
nocarbonylmethoxy group, or a chilorine or fluorine atom,

Compeunds according to any one of Claims 1 and 15 to 17, in which R* represents a hydrogen atom, a
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or t-butyl group, an alkylcarbonyl group having
from 2 to 5 carbon atoms, a benzoyl group, a hydroxy group, an alkylcarbonyloxy group having from 2 to
5 carbon atoms, an arylcarbonyioxy group having from 7 to 11 carbon atorns and whose aryl moiety is
unsubstituted, a carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-methylethoxy, methoxycarbonylme-
thaxy, 3-methoxycarbonylpropoxy, 1-methoxycarbonyl-1-methyl-ethoxy, t-butoxycarbonylmethoxy, 3-(t-
butoxycarbonyl)-propoxy or 1-{t-butoxycarbonyl}-1-methylethoxy group, or a chlorine or fluarine atom.

Compounds according to any one of Claims 1 and 15 to 18, in which RS represents & hydrogen atom, or
a methyl, ethyl, propyl, isopropyl, butyl or isobutyl group.

Compounds according to any one of Claims 1 and 15 to 19, in which W represents a methylene group or
a group of formula >C=N-OV, in which V represents a hydrogen atom or an acetyl group.

Compounds accoarding to Claim 1, in which:

R1 represents a hydrogen atom or a methyl, ethyl, propyl, isopropyl, butyl or isobutyl group;

R2 represents a hydrogen atom or a methyl, ethyl, propyi, isapropyl, butyl or isobutyl group;

R3 represents a hydrogen atom, a methyl, ethyl, propyl,isopropyl, butyl or isobutyl group, an alkyl-
carbonyl group having from 2 to 5 carbon atoms, a benzoyl group, a carboxy group, an alkoxycarbonyl
group having from 2 to 5 carbon atoms, a hydroxy group, an alkylcarbonylaxy group having from2 to 5
carbon atoms, a benzoyloxy, methoxy, benzylaxy, carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-me-
thylethoxy, methoxycarbonyimethoxy, 3-methoxycarbonylpropoxy, 1-methoxycarbonyl-1-methyl-ethoxy, t-
butoxycarbonylmethoxy, 3-(t-butoxycarbanyl}-propoxy, 1-{i-butoxycarbonyl)-1-methylethoxy, carbamoyi-
methoxy, piperidinocarbonyimethoxy er morphalinocarbonylmethoxy group, or a chiorine or fluorine atom;

R4 represents a hydrogen atom, a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or t-butyl
group, an alkylcarbonyl group having from 2 to 5 carbon atoms, a benzayl group, a hydroxy group, an atkyl-
carbonyioxy group having from 2 to 5 carbon atoms, an arylcarbonyloxy group having from 7 to 11 carbon
atoms and whose aryl moiety is unsubstituted, a carboxy-methoxy, 3-carboxypropoxy, 1-carboxy-1-methy-
lethoxy, methoxycarbonylmethoxy, 3-methoxycarbenylpropoxy, t-methoxycarbonyl-1-methylethoxy, t-
butoxycarbanyl-methoxy, 3-(t-butoxyecarbonyl}propoxy ar 1-(t-butoxy-carbanyl)-1-methylethoxy group, ora
chlorine or flyorine atom;

RS represents a hydrogen atom, or a methyl, ethyl, propyl, isopropyl, butyl ot iscbutyl group;

W represents a methylene group or a group of formuta >C=N-0OV, in which V represents & hydrogen
atorn or an acetyl group; and

nis1or2.

Compounds according to Claim 1, in which R represents a methyl group.

Compounds according to Claim 1 or Claim 22, in which R? represents a hydrogen atom or a methyl group.
Compounds according to any one of Claims 1, 22 and 23, in which R3 represents a hydrogen atom, a methyl,
acetyl, carboxy, methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl, hydroxy, acetoxy, methoxy, ben-
zyloxy, carboxymethoxy or 3-carboxypropoxy group, or a fiuorine atom.

Compounds according to any one of Claims 1 and 22 to 24, in which R* represents a hydrogen atom, a
methyl, t-butyl, acetyl, hydroxy, acetoxy, benzayloxy, carboxymethoxy, 3-carboxypropoxy or 1-carboxy-1-

methyl-ethoxy group or a fluorine atom.

Compounds according to any one of Claims 1 and 22 1o 25, in which R3 represents a hydrogen atom or a
methyl group.

Compounds accarding to any one of Claims 1 and 22 to 26, in which W represents a methylene group.
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28. Compounds according to any one of Claims 1 and 22 to 27, in which n is 1.

29. Compounds according to Claim 1, in which:

30.

3.

32.

33.

35.

36.

37.

38.

39.

40.

4.

42

R represents a methyl group;

R2 represents a hydrogen atom or a methyl group;

R3represents a hydrogen atom, a methyl, acetyl, carboxy, methoxycarbonyl, ethoxycarbonyl, t-bu-
toxy-carbanyl, hydroxy, acetoxy, methoxy, benzyloxy, carboxymethoxy or 3-carboxypropoxy group, or a
fluorine atom;

R4 represents a hydrogen atom, a methyl, t-butyl; acetyl, hydroxy, acetoxy, benzoylaxy, car-
boxymethoxy, 3-carboxypropoxy or 1-carboxy-1-methylethoxy group or a fluorine atom;

RS represents a hydrogen atom or @ methyl group;

W represents a methylene group; and

nis 1

5-{4-(2-Methylchroman-2-methoxy)benzylidene]-2.4- thiazolidinedione and pharmaceutically acceptable
salts theraof.

5-[4-(2,5,7-Trimethylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedione  and  phamaceutically
acceptable salts therecf.

5-[4-(2,5,6,7,8-Pentamethylchroman-2-methoxy)-benzylidene]-2,4-thiazolidinedione and phamaceuti-
cally acceptable salts theredf,

5-[4-(7-Hydroxy-2,8-dimethylchroman-2-methoxy)-benzylidene]-2 4-thiazolidinedione and phamaceuti-
cally acceptable salts thereof.

. 5-{4-(6-Hydroxy-2,5,7,8-tetramethyichroman-2-methoxy)benzylidene]-2 4-thiazolidinedione and phar-

maceutically acceptable salis thereof.

5-[4-(6-Acetoxy-2,5,7 8-tetramethylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedione  and phar-
maceutically acceptable salts thereof.

5-[4-(6-Benzyloxy-2,5,7,8-tetramethylchroman-2-methoxy)benzylidenel-2,4-thiazolidinedione and phar-
maceutically acceptable salts thereof.

5-[4-(6-Carboxymethoxy-2,5,7,8-tetramethylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedicne and
pharmaceutically acceptable salts thereof.

5{4-16-(3-Carboxypropoxy)-2,5,7,8-tetramethyl-chroman-2-methoxy]benzylidene}-2,4-thiazolidinediane
and pharmaceutically acceptable salts thereof.

54{446-(1-Carbaxy-1-methylethoxy)-2,5,7 ,8-tetra-methylchroman-2-methoxy]benzylidene}-2,4-thiazolidi
nedione and phamaceutically acceptable salts thereof

5-{4-(6-Carbamoyimethoxy-2,5,7,8-tetramethyl-chroman-2-methoxy)benzylidene}-2,4-thiazeolidinedione
and phammaceutically acceptable salts thereof.

5{4J6-(Piperidinocarbonyl)methoxy-2,5,7,8-tetramethylchroman-2-methoxylbenzylidene}-2,4-thiazolidi
nedione and phamaceutically acceptable salts thereof.

5-{4-[6-(Morpholinocarbanylymethoxy-2,5,7,8-tetramethylchroman-2-methoxy]benzylidene}-2,4-thiazolid
inedione and pharmaceutically acceptable salts thereof,

. 5-[4-(6-Carboxy-2-methylchroman-2-methoxy)benzyl-idenel-2,4-thiazolidinedione and pharmaceuticaily

acceptable salts thereof.

. A pharmaceutical compasition comprising a compound of formula (1) or a pharmaceutically acceptable salt

thereof, as claimed in any one of the preceding Claims, in admixture with a pharmaceutically acceptable
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carrier or diluent,

45. The use of compounds of formula (1) and phammaceutically acceptable salts thereof, as claimed in any one
of Claims 1 to 44, in therapy.

46. The use of compounds of formuia (1) and phammacedutically acceptable saits thereof, as claimed in any one
of Claims 1 to 44, for the manufacture of a medicament for reducing lipid peroxide levels in an animal.

47. A process for preparing a compound of formula (la):

R H H
[ \ '
R* ¢ o RI c=c/ 0
NSNS N / \
C C C=-(CH3)p-0-C C~CHy-CH—C
i i | A\ 7 { ! (Ia)
/C\ /C CH» c-C S N
\ o/ / \
R3S ¢ w H H \c/ \H
|
RZ :

(inwhich R? to R5, W and n are as defined in Claim 1) or a salt thereof by reduction of a compound of formuia
(1) or a salt thereof, as claimed in any one of Claims 1 to 44.

48. A process for preparing a compound according te any one of Claims 1 to 44, which comprises:
reacting a compound of formula (Il):

RS H H
I \
R¢& ¢c o =®r! c= /
VNS N / y
C C C~(CHz)p-0-C C-CH=0
{ {l | \ / (II)
C C CHy c-C
A N A / Y
R3 ¢ w H H

(in which R, R2, R3, R4, RS, n and W are as defined in Claim 1) with thiazolidine-2,4-dicne.
Claims for the following Contracting States: ES, GR

1. A process for preparing a compound of formula (l}:
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R H H
| kY
NAN SN / Y /
C C C-(CH3)p-0-C C-CH=Co-C
| Il | kY ! i | (I)
C € CH» C-C S N
/Y /N \
RUAWAS A N
!
RZ g

fin which R', R2 and RS are the same or different and each représents a hydrogen atom or an alkyl group
having from 1 to 10 carbon atoms;

R? and R# are the same or different and each represents: a hydrogen atom; an alkyl group having
from 1 to 10 carbon atoms; a formyl group; an alkylcarbonyl group having from 2 to 11 carbon atomns; an
arylcarbonyi group in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted or is sub-
stituted by at least one of substituents (a), defined below; a carboxy group; an alkoxycarbenyl group having
from 2 to 7 carbon atoms; an aryloxycarbonyl group in which the aryl part has from 6 to 10 ring carbon
atoms and is unsubstituted or is substituted by at least one of substituents (a), defined belaw; a hydroxy
group; an alkylcarbonyloxy group having from 2 to 11 carbon atoms; a forryloxy group; an arylcarbonyloxy
group in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted or is substituted by at
least cne of substituents (a), defined below; an alkoxy group having from 1 to 5 carbon atoms; a substituted
alkoxy group having from 1 to 5 carbon atoms and substituted by at least one of substituents (b), defined
below; or a halogen atom;

W represents a methylene group, a carbonyl group or a group of formula >C=N-OV

wherein V represents; a hydrogen atom; an alkylcarbonyl group having from 2 to 6 carbon atoms;
an arylcarbonyl group in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted or is
substituted by at least ane of substituents (a), defined belaw; an alkyl group having from 1 to 5 carbon
atoms; or a substituted alkyl group having from 1 to 5 carbon atoms and substituted by at least one of sub-
stituents {d), defined below; and

n is an integer of from 1 to 3;
substituents (a):

alkyl groups having from 1 to 5 carbon atoms; atkoxy groups having from 1 to 5 carbon atoms; and
halogen atoms;
substituents (b):

ary! groups which have from 6 to 10 ring carbon atoms and which are unsubstiiuted or which are
substituted by at least one of substituents (a), defined abave; carboxy groups; alkoxycarbonyl groups hav-
ing from 2 to 6 carbon atoms; and groups of formula -CONRSR?, where

R® and R7 are the same or different and each represents: a hydrogen atom; an alkyl group having
from 1 to 5 carbon atoms; or an aryl group which has from 6 to 10 ring carbon atoms and which is unsub-
stituted or which is substituted by at least one of substituents (a), defined above; or R® and R7, together
with the nitrogen atom to which they are aftached, form a heterocyclic group which has from 3 to 7 ring
atoms, of which 1 is said nitrogen atom and 0 or 1 is an additional nitrogen and/or oxygen andfor sulphur
hetero-atom, said heterocyclic group being unsubstituted or being substituted by at least one of sub-
stituents (c), defined below;
substituents (c):

alkyl groups having from 1 to 5 carbon atoms; and aryl groups which have from 6 to 10 ring carbon
atoms and which are unsubstituted or which are substituted by at least one of substituents (a), defined
above;
substituents (d):

carboxy groups and alkoxycarbony! groups having from 2 to 6 carbon atoms];
and salts thereof, which process comprises reacting a compound of formula (1f):
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RS H H
]
R4 ¢ o =R \czc/
NSNS N / \
C C C-(CH3)p-0-C C-CH=0
l | | \ / (II)
c cC CH3 c-C
! NN / \
R} ¢ w H H

&2

{in which R?, R2, R3, R4, RS, n and W are as defined above) with thiazolidine-2,4-dione.

A process according te Claim 1, in which the reagents and reaction conditions are so selected as to prepare
a compound of formuia () or a salt or ester thereof in which R represents a hydrogen atom or an alkyl
group having from 1 to 10 carbon atoms.

A process according to Claim 1 or Claim 2, in which the reagents and reaction conditions are so selected
as to prepare a compound of formula (1) or a salt or ester thereof in which R? represents a hydrogen atom
or an alkyf group having from 1 to 10 carbon atoms.

A process according to any one of Claims 1 to 3, in which the reagents and reaction conditions are s0 selec-
ted as to prepare a compound of formula (1) or a salt or ester thereof in which R3 and R4 are the same or
different and each represents: a hydrogen atom; an alky! group having fram 1 ta 10 carbon atoms; a formyl
group; an alkylcarbonyl group having from 2 to 11 carbon atoms; an arylcarbonyl group having from 7 to
11 carbon atoms which is unsubstituted or is substituted by from one to five substituents, the substituents
being selected from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon
atoms and halogen atoms; a carboxy group; an alkoxycarbonyl group having from 2 to 7 carbon atoms; an
aryloxycarbonyl group having from 7 to 11 carbon atoms; a hydroxy group; an alkylcarbonyloxy group hav-
ing from 2 to 11 carbon atoms; an arylcarbanyloxy group having from 7 to 11 carbon atoms, whose ary!
maiety is unsubstituted or is substituted by from one to five substituents, the substituents being selected
from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups having from 1 to § carbon atoms and
halogen atoms; a halagen atomn; or an alkoxy group having from 1 to 5 carbon atoms which is unsubstituted
or is substituted by from ane to three substituents, the substituents being selected from
(1) aryl groups having from € to 10 carbon atoms which themselves are unsubstituted or are substituted
by from one to five substituents on the aromatic ring, the substituents being selected from alkyt groups
having from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carben atoms and halogen atoms,
(2) carboxy groups,
(3) alkoxycarbonyl groups having from 2 to 6 carban atoms,
(4) groups of formula -CONR®RY, in which R® and R are the same or different and each represents
{1} a hydrogen atom,
[2] an alkyl group having from 1 to 5 carbon atoms,
{31 an ary! group having from & to 10 carbon atoms which is unsubstituted or is substituted by from
one to five substituents on the aromatic ring, the substituents being selected from alkyl groups hav-
ing from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5§ carbon atoms and halogen atoms,
or
[4] R® and R7, together with the nitrogen atam to which they are attached, form a saturated heterocyc-
lic group having from 3 to 7 ring atoms, of which 1 is said nitrogen atom and 0 or 1 is an additional
oxygen or nitrogen atom, the group being unsubstituted or being substituted by at least one sub-
stituent, the substituent heing selected from alkyl groups having from 1 to 5 carbon atoms and aryl
groups having from 6 to 10 carbon atoms, which themselves are unsubstituted or are substituted
by from 1 to 5 substituents, the substituents being selected from alkyl groups having from 1 to § car-
bon atoms, alkoxy groups having from 1 to 5 carbon atoms and halcgen atoms.

5. A process according to any one of Claims 1 1o 4, in which the reagents and reaction conditions are so selec-

ted as to prepare a compound of formula {I) or a salt or ester thereof in which RS represents a hydrogen
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atom ar an alky! group having from 1 to 10 carbon atoms.

A process according to any one of Claims 1 to 5, in which the reagents and reaction conditions are so selec-
ted as io prepare a compound of formula (I} or a salt or ester thereof in which W represents a methylene
group, a carbonyl group, or a group of foanmula >C=N-QV, in which V represents: a hydrogen atom, an aikyi-
carbonyl group having from 2 to § carbon atoms, an arylcarbonyl group having from 7 to 11 carbon atoms,
oran alkyl group having from 1 to 5 carbon atoms, said alkyl group being unsubstituted or being substituted
by from one to three substituents, the substituents being selected from

carboxy groups and

alkoxycarbonyl groups having from 2 to 6 carbon atoms.

A process according to any one of Claims 1 to 6, in which the reagents and reaction conditions are so selec-
ted as to prepare a compound of formula (1) or a sait or ester thereof in which n is 1 or 2.

A process according to Claim 1, in which the reagents and reaction conditions are so selected as to prepare
a compound of farmula {I) or a salt or ester thereof in which:

R represents a hydrogen atom or an alky! group having from 1 to 10 carbon atoms;

R2? represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms;

R? and R* are the same or different and each represents: a hydrogen atom; an alkyl group having
from 1 to 10 carbon atoms; a formyl group; an alkylcarbonyl group having from 2 to 11 carbon atoms; an
arylcarbonyl group having from 7 to 11 carbon atoms which is unsubstituted or is substituted by from one
to five substituents, the substituents being selected from alky! groups having from 1 to 5 carbon atoms,
atkoxy groups having from 1 to 5 carbon atoms and halogen atoms; a carboxy group; an alkoxycarbonyl
group having from 2 to 7 carbon atoms; an aryloxycarbonyl group having from 7 to 11 carbon atoms; a
hydroxy group; an alkylcarbonyloxy group having from 2 to 11 carbon atoms; anarylcarbonyloxy group hav-
ing from 7 to 11 carbon atoms, whase aryl moiety is unsubstituted or is substituted by from one to five sub-
stituents, the substituents being selected from alkyl groups having from 1 to 5 carbon atoms, alkoxy groups
having from 1 to 5 carbon atoms and halogen atoms; a halogen atom; or an alkoxy group having from 1
to 5 carbon atoms which is unsubstituted or is substituted by from one to three substituents, the substituents
being selected from

(1) aryl groups having from & o 10 carbon atoms which themselves are unsubstituted or are substituted
by from one to five substituents on the aromatic ring, the substituents being selected from alky! groups
having from 1 to 5 carbon atomns, alkoxy groups having from 1 to 5 carbon atoms and haiogen atoms,
(2) carboxy groups,

(3) alkoxycarbonyl groups having from 2 to 6 carbon atoms,

{4) groups of formula -CONRSRY, in which RS and R7 are the same or different and each represents

[1] a hydrogen atom,
[2] an alkyl group having from 1 to 5 carbon atoms,
[3] an aryl group having from 6 to 10 carbon atoms which is unsubsfituted or is substituted by from
one to five substituents on the aromatic ring, the substituents being selected from alkyl groups hav-
ing from 1 to 5 carbon atoms, alkoxy groups having from 1 to 5 carbon atoms and halogen atoms,
or
[4] R® and R7, together with the nitrogen atom to which they are attached, form a saturated heterocyc-
lic group having from 3 to 7 ring atoms, of which 1 is said nitrogen atom and 0 or 1 is an additional
oxygen or nitragen atom, the group being unsubstituted or being substituted by at least one sub-
stituent, the substituent being selected from alkyl groups having from 1 to § carbon atoms and aryl
groups having from 6 to 10 carbon atoms, which themselves are unsubstituted or are substituted
by from 1 to § substituents, the substituents being selected from alkyl groups having from 1 to 5 car-
bon atoms, atkoxy groups having from 1 to 5 carbon atoms and halogen atoms;

RS represents a hydrogen atom or an alkyl group having from 1 to 10 carbon atoms;

W represents a methylene group, a carbonyl group, or a group of formula >C=N-0V, in which V rep-
resents: a hydrogen atom, an alkylcarbonyl group having from 2 to 6 carbon atoems, an arylcarbonyl group
having from 7 to 11 carbon atoms, or an alky! group having from 1 to § carbon atoms, said alkyl group being
unsubstituted or being substituted by from one to three substituents, the substituents being selected from

carboxy groups and

alkoxycarbonyl groups having from 2 to 6 carbon atoms; and

nis1or2
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A process according to Claim 1, in which the reagents and reaction conditions are so selected as to prepare
a compound of formula (1) or a salt or ester thereof in which R? represents a hydrogen atom ar an alkyl
group having from 1 to 4 carbon atoms.

A process according to Claim 1 or Claim 9, in which the reagents and reaction conditions are so selected
as to prepare a compeund of formula (1) or a salt or ester thereof in which R2 represents a hydrogen atom
or an alkyl group having from 1 to 4 carbon atoms.

A process according to any one of Claims 1, @ and 10, in which the reagents and reaction conditions are
so selected as to prepare a compound of formuta (1) or a salt or ester therecof in which R? and R¢ are the
same or different and each represents: a hydrogen atom; an alky! group having from 1 to 4 carbon atoms;
an alkylcarbonyl group having from 2 to 7 carbon atoms; an arylcarbonyl group having from 7 to 11 carbon
atoms and whose aryl meiely is unsubstituted; a carboxy group; an alkoxycarbonyl group having from 2
to 5 carbon atoms; a hydroxy group; an alkylcarbonylaxy group having from 2 ta 7 carbon atoms; an aryl-
carbonyloxy group having from 7 to 11 carbon atoms and whose aryl moiety is unsubstituted; a halogen
atom; ar an alkoxy graeup having from 1 to 3 carbon atoms, said group being unsubstituted or being sub-
stituted by ane or two substituents, the substituents being selected from

[11 aryt groups having from 6 to 10 carbon atoms and whose aryl moiety is unsubstituted,

{2] carboxy groups,

[3] alkoxycarbonyl groups having from 2 to 5 carbon atoms,

[4] carbamoyl groups, and

{5] groups of farmula -CONR® R | in which RS and R” , together with the nitrogen atom to which they

are attached, form a saturated heterocyclic group having from 3 to 7 ring atams, of which 1 is said nit-

rogen atom and 0 or 1 is an additional oxygen or nitrogen atom, the group being unsubstituted.

A process according to any one of Claims 1 and 9 to 11, in which the reagents and reaction conditions are
so selected as to prepare a compound of formula (1) or a salt or ester thereof in which R5 represents a hyd-
regen atom or an alkyl group having from 1 to 4 carbon atoms.

A process according to any one of Claims 1 and 9 to 12, in which the reagents and reaction conditions are
s0 selected as to prepare a compound of formula () or a salt or ester thereof in which W represents a
methylene group or a group of formula >C=N-QV, in which V represents: a hydrogen atorn, an alkylcarbonyl
group having from 2 to 4 carbon atoms, or a benzoy! group.

A process according to Claim 1, in which the reagents and reaction conditions are so selected as to prepare
a compound of formula (I) or a sait or ester thereof in which:

R represents a hydragen atom or an alkyl group having from 1 to 4 carbon atomns;

R2 represents a hydrogen atom or an alkyl group having from 1 to 4 carbon atorms;

R3 and R# are the same or different and each represents: a hydrogen atom; an alkyl group having
from 1 to 4 carbon atoms; an alkylcarbony! group having from 2 to 7 carbon atoms; an aryicarbonyi group
having from 7 ta 11 carbon atoms and whase aryl moiety is unsybstituted; a carboxy group; an alkoxycar-
baonyl group having from 2 to 5 carbon atoms; a hydroxy group; an alkylearbonyloxy group having from 2
to 7 carbon atoms; an arylcarbonyloxy group having from 7 to 11 carbon atoms and whose aryl moiety is
unsubstituted; a halogen atom; or an aikoxy group having from 1 to 3 carbon atoms, said group being unsub-
stituted or being substituted by one or two substituents, the substifuents being selected from

[1] aryt groups having from 6 to 10 carbon atoms and whose aryl moiety is unsubstituted,

[2} carboxy groups,

[3] alkaxycarbonyl graups having from 2 ta 5 carbon atoms,

[4] carbamoyl groups, and

I5] groups of formula -CONR® R”, in which R% and R7, together with the nitrogen atom to which they
are attached, form a saturated heterocyclic group having from 3 ta 7 ring atoms, of which 1 is said nit-
ragen atom and 0 or 1 is an additional oxygen or nitrogen atom, the group being unsubstituted;

RS represents a hydrogen atom or an atkyl group having from 1 to 4 carbon atoms;

W represents a methylene group or a group of formula >C=N-QV, in which V represents: a hydrogen
atomn, an alkylcarbonyl group having from 2 to 4 carbon atoms, or a benzoyl group; and

nisforz .

156. A process according to Claim 1, in which the reagents and reaction conditions are so selected as to prepare
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a compound of formula (1) or a salt or ester thereof in which R represents a hydragen atom or a methyl,
ethyl, propyl, isopropyt, butyl or isobutyi group.

A process according to Claim 1 or Claim 15, in which the reagents and reaction conditions are so selected
as to prepare a compound of formula {1) or a salt or ester thereof in which R? represents a hydragen atom
or a2 methyl, ethyl, propy!, isopropyl, butyl or isobuty! group.

A process according to any one of Claims 1, 15 and 16, in which the reagents and reaction conditions are
so selected as to prepare a compound of formula (I} or a salt or ester thereof in which R3 represents a hyd-
rogen atom, a methyl, ethyl, propyl, isopropyl, buty! or isobutyl group, an alkylcarbonyl group having from
2 to 5 carbon atoms, a benzoyt group, a carboxy group, an alkaxycarbonyl group having frem 2 to 5 carbon
atoms, a hydroxy group, an alkyicarbonyloxy group having from 2 to 5 carbon atoms, a benzoyloxy,
methoxy, benzyloxy, carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-methyl-ethoxy, methoxycarbonyl-
methoxy, 3-methoxycarbonylpropoxy, 1-methoxycarbonyi-1-methylethoxy, t-butoxy-carbonylmethoxy, 3-
(t-butoxycarbonyl)propoxy, 1-{t-butoxycarbonyl)-1-methylethaxy, carbamoyimethoxy, piperidinocarbonyl-
methoxy or morpholinocarbonyimethoxy group, or a chlorine or fluorine atom.

A process according to any one of Claims 1 and 15 to 17, in which the reagents and reaction conditions
are so selected as to prepare a compound of formula (I) or a salt or ester thereof in which R* represents
a hydrogen atom, a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or t-butyl group, an alkylcar-
bonyl group having from 2 to 5 carbon atoms, a benzoyi group, a hydroxy group, an alkylcarbonyloxy group
having from 2 to 5 carbon atoms, an arylcarbonyloxy group having from 7 to 11 carbon atoms and whose
aryl moiety is unsubstituted, a carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-methylethoxy, methoxy-
carbonylmethoxy, 3-methoxycarbonylpropoxy, 1-methoxycarbonyi-1-methylethoxy, t-butoxycarbonylme-
thoxy, 3-(i-butoxycarbonyl)propoxy or 1-(t-butexycarbonyl}-1-methylethoxy group, or a chiorine or fluorine
atom.

A process accerding to any one of Claims 1 and 15 fo 18, in which the reagents and reaction conditions
are so selected as to prepare a compound of formula (1) or a salt or ester thereof in which RS represents
a hydrogen atom, or a methyl, ethyl, propyl, isopropyl, butyl or iscbutyl group.

A pracess according to any one of Claims 1 and 15 to 19, in which the reagents and reaction conditions
are so selected as to prepare a compound of formula () or a salt or ester thereof in which W represents a
methylene group or a group of formula >C=N-OV, in which V represenis a hydregen atom or an acetyl
group.

A process according to Claim 1, in which the reagents and reaction conditions are so selected as to prepare
a compound of formula (1) or a salt or ester thereof in which:

R1 represents a hydrogen atom or a methyl, ethyl, propyl, isopropyl, butyl or isobutyl group;

R2 represents a hydrogen atom or a methyl, ethyl, propyi, isopropyl, butyl or isobutyl group;

R3 represents a hydregen atom, a methyl, ethyl, propyl, isopropyl, butyl or iscbutyl group, an alkyl-
carbonyl group having from 2 to 5 carbon atoms, & benzoyl group, a carboxy group, an atkoxycarbonyl
group having from 2 to 5 carbon atoms, a hydroxy group, an alkylcarbonyloxy group having from 2o 5
carbon atoms, a benzoyloxy, methoxy, benzyloxy, carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-me-
thylethoxy, methoxycarbonylmethoxy, 3-methoxycarbonylpropoxy, 1-methoxycarbonyl-1-methyi-ethoxy, t-
butoxycarbanylmethoxy, 3-(t-butoxycarbonyl)-propoxy, 1-{t-butoxycarbonyl)-1-methylethoxy, carbamoyi-
methoxy, piperidinocarbonylmethoxy or morpholinocarbonylmethoxy group, or a ehlorine or fluerine atom;

R4 represents a hydrogen atom, a methyi, ethyl, propyl, isopropyi, butyl, isobutyl, sec-butyl or t-butyl
group, an alkylcarbonyl group having from 2 to 5 carbon atoms, a benzoyl group, & hydroxy group, an alkyi-
carbanyloxy group having from 2 to § carbon atoms, an arylcarbonylexy group having from 7 to 41 carbon
atoms and whose aryl moiety is unsubstituted, a carboxymethoxy, 3-carboxypropoxy, 1-carboxy-1-methy-
lethoxy, methaoxycarbonylmethoxy, 3-methoxycarbonylpropoxy, 1-methoxycarbonyl-1-methylethoxy, &
butoxycarbonyl-methoxy, 3-{t-butoxycarbonyl)propoxy or 1-{t-butoxy-carbonyl)-1-methylethoxy group, ora
chiorine or fluorine atom; .

RS represents a hydrogen atom, or a methyl, ethyl, propyl, isopropyl, buty! or isobutyl group;

W represents a methylene group or a group of formula >C=N-0V, in which V represents a hydrogen
atom or an acetyl group; and
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A process according to Claim 1, in which the reagents and reaction conditions are so selected as to prepare
a compound of formula (I) or a salt or ester thereof in which R represents a methyl group.

A process according to Claim 1 or Claim 22, in which the reagents and reaction conditions are so seiected
as to prepare a compound of formula () or a salt or ester thereof in which R2 represents a hydregen atom
or a methyi group.

A process according to any one of Claims 1, 22 and 23, in which the reagents and reaction conditions are
so selected as to prepare a compound of formula (1) or a salt or ester thereof in which R? represents a hyd-
ragen atom, & methyl, acetyl, carboxy, methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl, hydroxy,
acetoxy, methoxy, benzyloxy, carboxymethoxy or 3-carboxypropoxy group, or a fluorine atom.

A pracess according to any one of Claims 1 and 22 to 24, in which the reagents and reaction conditions
are so selected as to prepare a compound of formula (I} or a salt or ester thereof in which R* represents
a hydrogen atom, a methyl, t-butyl, acetyl, hydroxy, acetoxy, benzoyloxy, carboxyrnethoxy, 3-carboxyp-
ropoxy or 1-carboxy-1-methylethoxy group or a fluorine atom.

A process according to any one of Claims 1 and 22 to 25, in which the reagents and reaction conditions
are so seiected as to prepare a compound of formuta (1) or a salt or ester thereof in which R® represents
a hydrogen atom or a methyl group.

A process according to any one of Claims 1 and 22 to 26, in which the reagents and reaction conditions
are so selected as to prepare a compound of farmula (1) or a salt or ester therecof in which W represents a
methylene group.

A process according fo any one of Claims 1 and 22 to 27, in which the reagents and reaction conditions
are so selected as to prepare a compound of formula (I) or a salt or ester thereof in which nis 1.

A process according to Claim 1, in which the reagents and reaction conditions are so selected as to prepare
a compaund of formula (1) or g salit or ester thereof in which:

R represents a methyl group;

R2 represents a hydrogen atom or a methyt group;

R? represents a hydrogen atorn, a methyl, acetyl, carboxy, methoxycarbonyl, ethoxycarbonyl, t-bu-
toxy-carbonyl, hydroxy, acetoxy, methoxy, benzyloxy, carboxymethoxy or 3-carboxypropoxy group, or 8
fluorine atom;

R# represents a hydrogen atom, a methyl, t-butyl, acetyl, hydroxy, acetoxy, benzoylioxy, car-
boxymethoxy, 3-carboxypropoxy or 1-carboxy-1-methylethoxy group or a fluarine atom;

RS reprasents a hydrogen atom or a methyi group;

W represents a methylene group; and

nis 1

A process according to Claim 1 in which the reagents and reaction conditions are so selected as to prepare:
5-[4-(2-methylchroman-2-methoxy)benzylidenel-2 4-thiazolidinedione;
5-14-(2,5,7-trimethylchroman-2-methoxy)benzylidenel-2,4-thiazolidinedione;
5-[4-(2,5,8,7,8-pentamethyichroman-2-methoxy)benzyl-idene]-2,4-thiazolidinedione;
5-[4-(7-hydroxy-2,8-dimethylchroman-2-methoxy)benzyi-idene]-2,4-thiazolidinedione;
5-[4-(6-hydroxy-2,5,7,8-tetramethylchroman-2-methoxy}-benzylidena}-2,4-thiszclidinedione;
5-[4-(B-acetoxy-2,5,7,8-tetramethylchroman-2-methoxy)-benzylidene]-2,4-thiazolidinedione;
5-[4-(6-benzyloxy-2,5,7,8-tetramethyichroman-2-methoxy)-benzylidenel-2 4-thiazolidinedione;
5-{4-{B-carboxyrethoxy-2,5,7.8-tetramethylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedione;
5-{4-[6-(3-carboxypropoxy)-2.5,7,8-tetramethylchroman-2-methoxylbenzylidene}-2 4-thiazolidine
dione;
5-{4-[6-(1-carboxy-1-methylethoxy)-2,5,7,8-tetramethyi-chroman-2-methoxylbenzylidene}-2,4-thi
azolidinedione;

5-[4-(6-carbamoylmethoxy-2,5,7 8-tetramethylchroman-2-methoxy)benzylidene]-2,4-thiazalidinedi
one;

5-{4-[6-(piperidinocarbonyl)methoxy-2,5,7 8-tetra-methylchroman-2-methoxy]benzylidene}-2,4-th
iazolidine-dione;
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5-{4-[6-(morpholinocarbonyl)methoxy-2,5,7 . 8-tetra-methylchroman-2-methoxylbenzylidene)}-2,4-t
hiazolidine-dione;

5-{4-(6-carboxy-2-methylchroman-2-methoxy)benzylidene]-2,4-thiazolidinedione;

or a salt thereof.

31. A process for preparing a pharmaceutical composition comprising mixing a compound of formuta (I} or a
phammaceutically acceptable salt thereof with a pharmaceutically acceptable carrier or diluent.

32. The use of compounds of formula {I) and pharmaceutically acceptable salts thereof, as defined in any one
of Claims 1 to 30, for the manufacture of a medicament for reducing lipid peroxide levels in an animal.

33. A process for preparing a compound of formnmula (la):

RS H B
l \ /

R ¢ o Rl Cc=C 0
N NN / \ !
C C C-(CH3)p-0-C C-CH9~CH—C
{ it | \ ! | | (Ia)
¢ C CHy c-C s N
/N /N / \ \V /N

R3 C W H H ¢ H

{ It
R2 0

(inwhich R to R5, Wand n are as defined in Claim 1) or a salt thereof by reduction of a compound of formula
(1) or a salt thereof, as defined in any one of Claims 1 to 30.
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Benzylidenethiazolidine derivatives, their preparation and their use for the inhibition of lipid
peroxides.

(67 Benzylidenethiazolidine compounds of formula (1) :

R3 H H
I \ /

R* ¢ o Rl C=C 0
NN SN / y /
C C C-(CH2)p~0-C C-CH=C—C
i i | kY / i ! (1)
C C CHy c-C S N

3/ NN / Y Voo

R C W H H c H

! il
R2 0

fin which R', R? and R® are each hydrogen or alkyl; R* and R* are each hydrogen, alkyl, formyl,
alkytcarbonyl, arylcarbonyl, carboxy, alkoxycarbonyl, aryloxycarbonyl, hydroxy, atkylcarbonyloxy, for-
myloxy, arylcarbonyloxy, optionally substituted alkoxy or halegen ; W is methylene, carbonyl or a group
of formula >C=N-QV, in which V is hydrogen, alkylcarbonyl, arylcarbonyl or optionally substituted
alkyl ; and n is an integer of from 1 to 3] and salts thereof have the ability to inhibit the formation of lipid
peroxide in the mammalian body, and can therefore be used for the treatment of arteriosclerosis and
other diseases and disorders arising from an imbalance in the lipid peroxide level. They can also be
used for the preparation of the comesponding benzylthiazolidine compounds, which have a generally
greater hypoglycemic activity. Processes for the preparation of these compounds of formula (1) are also
provided.
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