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RHEUMATOID ARTHRITIS TREATMENT USING POLYUNSATURATED LONG CHAIN KETONES

This invention relates to the use of certain polyunsaturated long-chain
ketones for the treatment of rheumatoid arthritis and other chronic autoimmune
diseases and in particular to ketones carrying electron withdrawing substituents
alpha to the carbonyl functionality in such treatment.

The present inventors seek new treatments for rheumatoid arthritis (RA) and
related conditions. Rheumatoid arthritis (RA) 1s an acquired, chronic, systemic,
inflammatory disease that primarily affects the synovial membranes of multiple
joints in the body. In RA, the immune system mistakenly attacks the synovium, and
the following chronic inflammation causes joint pain, stiffness, swelling and loss of
joint function by cartilage and bone destruction. Rheumatoid arthritis affects more
than two million people in the United States alone. The interplay of genetics,
immunogenic and environmental factors triggering RA is not completely understood
and the triggering arthritogenic antigen 1s not yet identified. Regardless of the origin,
the antigen activates CD4+ T-helper cells, which produce cytokines capable of
activating a variety of cells within the joint, fuelling inflammation and degradation.

Once the synovitis 1s established, autocrine and paracrine signalling
networks by cytokines and other inflammatory mediators such as eicosanoids
contribute to disease perpetuation and joint destruction.

The inflammatory cytokines TNF and interleukin-1B (IL-1B) are implicated
in the destruction of both articular cartilage and bone in RA. In early RA, the
chronic synovitis results in soft tissue swelling due to edema, synovial cell
hyperplasia and proliferation as well as infiltrates of immunoactive cells. As the
synovitis progresses, inflammatory tissue mass expands to the articular surface,
forming a pannus at the synovium and cartilage or subchondral bone interface. From
this pannus, neutrophils and synoviocytes penetrate the cartilage or bone surfaces,
leading to the maturation and activation of osteoclasts and chondrocytes. Activated
synoviocytes directly contribute to joint destruction by secretion of various
proteinases including matrix metalloproteinases (MMPs) and by inducing a
chondrocyte phenotypic shift from anabolic to catabolic state, leading to loss and

destruction of cartilage. As RA progresses, articular cartilage and bone subjacent to
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the pannus are degraded. Eventually the pannus fills the joint space, resulting in
fibrosis, calcification and at last permanent ankylosis.

Inflammation therefore plays a significant role in RA pathology.
Prostaglandin E2 (PGE?2) 1s strongly elevated in RA and the beneficial anti-
inflammatory and nociceptive effects of reducing PGE2 synthesis are well
recognized. Early and intermediate molecular mediators of inflammation include
tumour necrosis factor alpha (TNF-a), interleukins IL-1, IL-6, 1L-8 and IL-15,
transforming growth factor beta, fibroblast growth factor and platelet-derived
egrowth factor. Once the inflammatory reaction 1s established, the synovium
thickens, the cartilage and the underlying bone begins to disintegrate and evidence
of joint destruction accrues.

Synovial fibroblasts are also key cells in the proliferation of RA. These cells
appear to be in the centre of the local pathogenic events. Once activated,
rheumatoid arthritis synovial fibroblasts produce a variety of cytokines, chemokines,
and matrix-degrading enzymes that mediate the interaction with neighbouring
inflammatory and endothelial cells. These interactions result in excessive growth of
the cells in the synovia (synovial hyperplasia), which results in the progressive
destruction of cartilage and bone.

There 1s no known cure for rheumatoid arthritis, but many types of treatment
can alleviate symptoms and/or modify the disease process. The goal of treatment 1s
two-fold: alleviating the current symptoms and preventing further deterioration of
the joints. Typically, the latter goal is achieved with a disease modifying anti-
rheumatic drug (DMARD), which can be supplemented with other medications such
as anti-inflammatory or pain relief medications.

Non-steroidal anti-inflammatory drugs (NSAIDs) have long been used for
the treatment of RA. NSAIDs reduce pain, fever and, in higher doses, inflammation.
The mechanism of action of NSAIDs generally involves the inhibition of
cyclooxegenase (COX) at sites of inflammation. Thus, NSAIDs were not generally
considered to have an anti-rheumatic effect when used to treat RA. However,
certain NSAIDs, such as celecoxib, have been reported to inhibit synovial

hyperplasia by inducing apopotosis of the synovial fibroblasts.
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Apart from NSAIDS and DMARD, the most successtul therapeutic for RA
patients are TNF-neutralising antibodies. However, biologics (e.g., monoclonal
antibodies to TNF and IL-6 receptor, and recombinant soluble TNF receptor, etc.)
may have adverse side effects, including reduced resistance towards infections,
cancer development and immunity toward the biologic therapeutic itself.

As 1s clear from the discussion above, the pathology of arthritis 1s complex
and many markers are implicated in the disease. Inflammation however, like many
other diseases, plays an important role in the condition. The present inventors sought
alternative therapies for RA not relying on NSAIDS or other known treatments.

The present inventors have realised that the compounds claimed herein have
potential in the treatment of chronic inflammatory diseases in general and
rheumatoid arthritis in particular. The inventors have found that a certain class of
compounds based upon long chain unsaturated fatty acid molecules are useful in the
treatment of rheumatoid arthritis. We show 1n the examples that the compounds of
the invention have a variety of beneficial properties €.g. in relation to inflammatory
markers PGE2, COX2 and IL-8. It was the appreciation that inhibition of these
markers could lead to benefits in rheumatoid arthritis care that led to the invention.

The present inventors have realised that these compounds and others have

utility also in the treatment of rheumatoid arthritis or other chronic inflammatory

diseases.

Summary of Invention

Thus, viewed from one aspect the invention a compound of formula (1)

R-L-CO-X (I)

(wherein R 1s a Cyp.24 unsaturated hydrocarbon group optionally interrupted by one
or more heteroatoms or groups of heteroatoms selected from S, O, N, SO, SO,, said
hydrocarbon group comprising at least 4 non-conjugated double bonds;

L 1s a linking group forming a bridge of 1 to 5 atoms between the R group
and the carbonyl CO; and
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X 18 an electron withdrawing group);
for use in the treatment of rheumatoid arthritis.
The invention also provides a series of new compounds. Viewed from

another aspect the invention provides a compound of formula (II)

R-L1-CO-X (1)

(wherein R and X are as hereinbefore defined;

L1 1s a linking group forming a bridge of 1 to 5 atoms between the R group
and the carbonyl CO, the atoms forming the backbone of said linking group being
selected from carbon and/or the heteroatoms N, O, S, SO, SO».

wherein the linking group L1 comprises a ring within the backbone or 1s
linear and the backbone atoms of the linking group are substituted with at least one
side chain (in addition to any oxo group of SO or SO»).

Viewed from another aspect the invention provides a method of treating
rheumatoid arthritis comprising administering to an animal, preferably a mammal,
¢.g. human, an effective amount of a compound of formula (I) or (II) as hereinbefore
described.

Viewed from another aspect the invention provides use of a compound of
formula (I) or (II) as hereinbefore described for use 1in the manufacture of a
medicament for treating rheumatoid arthritis.

The compounds of the invention are also envisaged as being useful in the
treatment of chronic inflammatory diseases in general, preferably an autoimmune
disease with type III hypersensitivity. In particular, the compounds may be used to
treat chronic inflammatory disorders or diseases of the synovium. Thus, viewed

from another aspect the invention a compound of formula (I)

R-CO-X (I)

(wherein R 1s a Cig4 unsaturated hydrocarbon group optionally interrupted by one
or more heteroatoms or groups of heteroatoms selected from S, O, N, SO, SO, said

hydrocarbon group comprising at least 4 non-conjugated double bonds; and
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X 1s an electron withdrawing group)

for use 1n the treatment of a chronic autoirmmune disease, preferably an
autormmune disease with type III hypersensitivity or a chronic inflammatory
disorder or diseases of the synovium.

Viewed from another aspect the invention provides a method of treating an
autoimmune disease, preferably an autoirmmune disease with type 111
hypersensitivity, or a chronic inflammatory disorder or diseases of the synovium
comprising administering to an animal, preferably a mammal, ¢.g. human, an
effective amount of a compound of formula (I) or (II) as hereinbefore described.

Viewed from another aspect the invention provides use of a compound of
formula (I) or (II) as hereinbefore described for use 1in the manufacture of a
medicament for treating an autoimmune disease, preferably an autoimmune disease
with type III hypersensitivity, or a chronic inflammatory disorder or diseases of the

synovium.

Detailed Description

This invention involves the use of compounds of formula (I) in the treatment
of rheumatoid arthritis and related conditions as well as chronic inflammatory
disorders and disoders of the synovium.

The group R preferably comprises 5 to 9 double bonds, preferably 5 or 8
double bonds, ¢.g. 5 to 7 double bonds such as 5 or 6 double bonds. These bonds
should be non-conjugated. It 1s also preferred if the double bonds do not conjugate
with the carbonyl functionality.

The double bonds present in the group R may be in the cis or trans
configuration however, it is preferred if the majority of the double bonds present
(1.e. at least 50%) are in the cis configuration. In further advantageous embodiments
all the double bonds 1n the group R are in the cis configuration or all double bonds
are 1n the cis configuration except the double bond nearest the carbonyl group which
may be in the trans configuration.

The group R may have between 10 and 24 carbon atoms, preferably 12 to 20

carbon atoms, especially 17 to 19 carbon atoms.
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Whilst the R group can be interrupted by at least one heteroatom or group of
heteroatoms, this is not preferred and the R group backbone preferably contains only
carbon atoms.

The R group may carry up to three substituents, e.g. selected from halo, Ci
alkyl e.g. methyl, C;_¢ alkoxy. If present the substituents are preferably non-polar,
and small, ¢.g. a methyl group. It is preferred however, if the R group remains
unsubstituted.

The R group 1s preferably linear. It preferably derives from a natural source
such as a long chain fatty acid or ester. In particular, the R group may derive from
AA, EHA or DHA.

L 1s a linking group forming a bridge of 1 to 5 atoms between the R group
and the carbonyl CO. The linking group L provides a bridging group of 1 to 5
backbone atoms, preferably 2 to 4 backbone atoms between the R group and the
carbonyl. The atoms 1n the backbone of the linker may be carbon and/or be
heteroatoms such as N, O, S, SO, SO,. The atoms can form part of a ring and the
backbone atoms of the linking group can be substituted with side chains, e.g. with
cgroups such as C;_¢ alkyl, oxo, alkoxy, or halo.

Preferred components of the linking group are -CH,-, -CH(C/_galkyl)-, -
N(Calkyl)-, -NH-, -S-, -O-, -CH=CH-, -CO- , -SO-, -SO»- which can be combined
with each other 1n any (chemically meaningful) order to form the linking group.
Thus, by using two methylene groups and an -S- group the linker -SCH,CH>- 1s
formed.

It 1s highly preferred if the linking group L contains at least one heteroatom
in the backbone. It 1s also preferred if the first backbone atom of the linking group
attached to the R group 1s a heteroatom or group of heteroatoms.

It 1s highly preferred if the linking group L contains at least one -CH,- link 1n
the backbone. Ideally the atoms of the linking group adjacent the carbonyl are -
CH>-.

It 1s preferred that the group R or the group L (depending on the size of the L
group) provides a heteroatom or group of heteroatoms positioned a, B, v, or o to the
carbonyl, preferably B or y to the carbonyl. Preferably the heteroatom 1s O, N or S

or a sulphur derivative such as SO.
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Highly preferred linking groups therefore are -NH,CH,, -NH(Me)CH>-, -
SCH;-, -SOCH;-, -COCH>-

It 1s also within the invention for the linking group to be a ring or to
comprise a ring. Thus for example, the linker might be thiophene, ¢.g. 2,4-
thiophene which provides a two atom bridge to the carbonyl (via the shortest route).
It would also be possible for the linker to be a ring such as furan, tetrahydrofuran,
piperidine, cyclohexane, benzene or pyridine. Where the linker comprises a ring it
1s preferred 1f this 1s a 5 or 6 membered ring. It 1s preferred if the ring comprises at
least one heteroatom or group of heteroatoms. It 1s preferred if the ring 1s
unsaturated or aromatic. When the R and COX groups bind directly to such a ring,
it 1s preferred 1f the R group and COX group bind on different atoms and preferred if
they bind on carbon atoms of the ring.

The substitution pattern is preferably such that the R and carbonyl
substituents are alpha, gamma to each other (i.e. 1,3 or 2, 4 or 3, 5-split).

For the avoidance of doubt, it 1s stressed that the 1 to 5 atom bridge should
be counted as the shortest route from the start of the linker to the carbonyl.

Suitable ring linkers are shown below 1n connection with the discussion of
L1.

It 1s also within the scope of the invention for the linker to comprise a ring
and non ring portion, ¢.g. CH>-thiophene or NH»-thiophene and so on. In such a
linker 1t 1s preferred if the R group binds directly to the ring and that the carbonyl
group binds to the non ring portion, ¢.g. a -CH»,- linkage. The skilled man will be
able to devise all kinds of different linkers suitable for use in the invention.

Highly preferred linking groups are -CH»-, -CH,-CH;-, -CH(Me), -
CH(Me)CH,-, -CH(Me)-CH(Me)-, SCH,, NHCH,, N(Me¢)CH,, 2,4-thiophene and
2,5-thiophene.

In compounds of formula (II), the linking group L1 1s a linking group
forming a bridge of 1 to 5 atoms between the R group and the carbonyl CO, the
atoms forming the backbone of said linking group being selected from carbon and/or
the heteroatoms N, O, S, SO, SO, wherein the linking group L1 comprises a ring
within the backbone or 1s linear and the backbone atoms of the linking group are

substituted with at least one side chain (in addition to any oxo group of SO or SO»).
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The linking group L1 preferably provides a backbone of 2 to 4 backbone
atoms between the R group and the carbonyl.

Where the backbone 1s linear (1.¢. it does not comprise a ring structure), at
least one of the atoms 1n the backbone carries a side chain. That side chain 1s 1n
addition to an oxo group that might be present on a SO or SO, group. Suitable side
chains include C,_¢ alkyl, further oxo, alkoxy, NH,, N(C;_galkyl)H, N(C_¢alkyl ),,
or halo.

Such a side chain preferably binds to a heteroatom 1n the backbone of the
linker L1. Preferably the backbone atoms adjacent the carbonyl group are not
branched.

Ideally there should be only one side chain present.

Preferred components of the linking group are -CH,-, -CH(C_salkyl)-, -
N(Cialkyl)-, -NH-, -S-, -O-, -CH=CH-, -CO- , -SO-, -SO,- which can be combined
with each other in any (chemically meaningful) order to form the linking group,
bearing in mind the requirement for at least one side chain in the L1 group.

It 1s highly preferred if the linking group L1 contains at least one heteroatom
in the backbone. It 1s also preferred if the first backbone atom of the linking group
L1 attached to the R group 1s a heteroatom or group of heteroatoms.

It 1s highly preferred if the linking group L1 contains at least one -CHo,- link
in the backbone. Ideally the atoms of the linking group adjacent the carbonyl are -
CH>-.

Highly preferred linear linking groups L1 are -NH(Me)CH,-.

It 1s also within the invention for the linking group to be a ring or to
comprise a ring. For the linking group to comprise a ring, the ring must actually be
present as the linker or part of the linker as opposed to a side chain off the main
linking atoms.

Thus for example, the linker might be thiophene, ¢.g. 2,4-thiophene which
provides a two atom bridge to the carbonyl (via the shortest route). It would also be
possible for the linker to be a ring such as furan, tetrahydrofuran, piperidine,
cyclohexane, benzene or pyridine. Where the linker comprises a ring it 1s preferred
if this 1s a 5 or 6 membered ring. It 1s preferred 1f the ring comprises at least one

heteroatom or group of heteroatoms.
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It 1s preferred if the ring 1s unsaturated or aromatic. When the R and COX
groups bind directly to such a ring, it 1s preferred if the R group and COX group
bind on different atoms, It is also preferred if they bind on carbon atoms of the ring.

The substitution pattern 1s preferably such that the R and carbonyl

5 substituents are alpha, gamma to each other (1.¢. 1,3 or 2,4 or 3,5-split). The number
of atoms 1n the backbone of the linking group will be determined via the shortest
route round the ring connected the R and CO parts of the molecule.

Suitable ring linkers are shown below where the R group and carbonyl can

bind to any carbon atoms or available nitrogen atoms on these rings:
10
S ['S>
DL
e
O O
DES

/7 \

N
It 1s also within the scope of the invention for the linker to comprise a ring
and non ring portion, ¢.g. CH,-thiophene or NH,-thiophene and so on. In such a
linker 1t 1s preferred if the R group binds directly to the ring and that the carbonyl
15 group binds to the non ring portion, ¢.g. a -CH»- linkage. Where the linker contains

a ring portion, it 1s not required that any non ring portion carries a side chain.
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Highly preferred linking groups are L1 are -CH(Me), -CH(Me)CH,-, -
CH(Me)-CH(Me)-, N(Me)CH,, 2.,4-thiophene and 2,5-thiophene.

The group X 1s an electron withdrawing group. Suitable groups in this
regard include O-Cy¢ alkyl, CN, OCO,-C alkyl, phenyl, CHal;,CHal,H,CHalH,

5 wherein Hal represents a halogen, ¢. g. fluorine, chlorine, bromine or 10dine,

preferably fluorine. Especially, the electron withdrawing group 1s CN, phenyl,
CHals;, CHal,H, CHalH, wherein Hal represents a halogen, ¢. g. fluorine, chlorine,
bromine or 1odine, preferably fluorine.

In a preferred embodiment the electron withdrawing group 1s CHals,

10 especially CFs.
Thus, viewed from another aspect the invention provides a compound of

formula (III)

R-Y1-Y2-CO-X (111)

15

wherein R and X are as hereinbefore defined;

Y1 i1s selected from O, S, NH, N(C_-alkyl), SO or SO, and

Y2 1s (CH»), or CH(C;alkyl); or

Y1 and Y2 taken together form a 5 or 6 membered homo or heterocyclic,
20 optionally unsaturated or aromatic ring; or

Y1 forms a 5 or 6 membered homo or heterocyclic, optionally unsaturated or
aromatic ring and Y2 1s (CHj)n;
where n1s 1 to 3, preferably 1;

for use in the treatment of a condition discussed herein.
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Highly preferred compounds for use in the invention are depicted below.

— N

S COX

As noted above, certain compounds are new and form a further aspect of the

5 invention.

Thus viewed from another aspect the invention provides a compound of

formula (IV)

R-Y3-Y4-CO-X (IV)

10

wherein R and X are as hereinbefore defined;

Y3 and Y4 taken together form a 5 or 6 membered homo or heterocyclic,

saturated, unsaturated or aromatic ring; or

Y3 forms a 5 or 6 membered homo or heterocyclic, saturated, unsaturated or

15 aromatic ring and Y4 1s (CHj)n;

where n 1s 1 to 3, preferably 1.

Further compounds which are new include a compound of formula (V)

RN(C 1-6 alkyl)(CHg)nC OX (V)
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where R, n and X are as hereinbefore defined, especially the compound:

Me

— F NG

COCF4

5 Further preferred compounds which are new are those in which the L1 group is a
ring or cCOmprises a ring.

Preferred compounds of formula (II) are depicted below.

R>&\S

/J
- R
>:O %\?
—— (CH,)nCOX
=

X (VD) (VII)

10

wherenis 1to 3,¢e.g. 1to 2.

Especially preferably the groups bind to the 2 and 4 positions of the ring
(where atom 1 1s the S atom).

Viewed from another aspect the invention provides a pharmaceutical

15 composition comprising any new compound as hereinbefore defined in combination
with at least one pharmaceutically acceptable excipient.

Where possible, the compounds of the invention can be administered in salt,
solvate, prodrug or ester form, especially salt form. Preferably however, no such
form 1s used.

20 Typically, a pharmaceutical acceptable salt may be readily prepared by using
a desired acid. The salt may precipitate from solution and be collected by filtration
or may be recovered by evaporation of the solvent. For example, an aqueous
solution of an acid such as hydrochloric acid may be added to an aqueous
suspension of a compound of formula (I) and the resulting mixture evaporated to

25 dryness (lyophilised) to obtain the acid addition salt as a solid. Alternatively, a
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compound of formula (I) may be dissolved 1n a suitable solvent, for example an
alcohol such as 1sopropanol, and the acid may be added in the same solvent or
another suitable solvent. The resulting acid addition salt may then be precipitated
directly, or by addition of a less polar solvent such as diisopropyl ether or hexane,
and 1solated by filtration.

Suitable addition salts are formed from inorganic or organic acids which
form non-toxic salts and examples are hydrochloride, hydrobromide, hydroiodide,
sulphate, bisulphate, nitrate, phosphate, hydrogen phosphate, acetate,
trifluoroacetate, maleate, malate, fumarate, lactate, tartrate, citrate, formate,
cgluconate, succinate, pyruvate, oxalate, oxaloacetate, trifluoroacetate, saccharate,
benzoate, alkyl or aryl sulphonates (eg methanesulphonate, ethanesulphonate,
benzenesulphonate or p-toluenesulphonate) and 1sethionate. Representative
examples include trifluoroacetate and formate salts, for example the bis or tris
trifluoroacetate salts and the mono or diformate salts, in particular the tris or bis
trifluoroacetate salt and the monoformate salt.

Compounds of formula (I) may be manufactured using known chemical
synthetic routes. It 1s convenient to begin synthesis from the commercially available
compounds arachidonic acid (AA), EPA (all-Z-eicosa-5,8,11,14,17-pentaenoic acid)
or DHA (all-Z-docosa-4,7,10,13,16,19-hexaenoic acid). Conversion of the acid
functionality of these compounds into, for example a -COCF3 group can be achieved
readily, e.g. by converting the carboxylic acid into 1ts corresponding acid chloride
and reacting the same with trifluoroacetic anhydride in the presence of pyridine.

Introduction of a heteroatom into the carbon chain 1s also achieved readily.
Conveniently, for example, the starting acid 1s reduced to an alcohol and, if required,
converted to the corresponding thiol. The nucleophilic thiol may then be reacted
with a group such as BrCH,COCF; thereby introducing the carbonyl and electron
withdrawing species. Complete synthetic protocols may be found in J. Chem. Soc.,
Perkin Trans 1, 2000, 2271-2276 or J. Immunol., 1998, 161, 3421.

Where the backbone of the molecule contains a nitrogen atom, an alternative
synthesis 1s required. Formation of a polyunsaturated alcohol can be achieved using
protocols give 1n the above Perkin Trans paper. Thereafter, conversion of an alcohol

-OH to -NH; with, for example, phthalimide and subsequent hydrazine reduction
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allows formation of a -NH,CH,COCF; group by reaction with
trifluoropropylencoxide (TFPO) and oxidation of the hydroxyl to a ketone. This
reaction 1s shown below.

Methylation of the nitrogen can be effected before this reaction by the
formation of an N-BOC group and reduction, ¢.g. with lithium aluminium hydride.

Reaction with TFPO and oxidation yields the linker NMe-CH,

O
|. | N O
O
DIAD, PPh3
O

Hydrazine
CFs TFPO
VUV N - @ VV\NH,
OH
BOC,0
Ox1dn, eg Swern
CF;
VaVaVa W\ JVWNNBOC
© Redn, eg LAH

Ox1idn, eg Swern

CF;

OH
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This forms a further aspect of the invention which therefore provides a

process for the preparation of a compound of formula (I) comprising:

(I) converting the compound R-OH to R-NHo.
(1) optionally methylating the N atom;

(III)  reacting with TFPO; and

(IV) oxidising the formed hydroxyl to a ketone.

The compounds of the invention are proposed primarily for use in the treatment of,
inter alia, rheumatoid arthritis.

By treating or treatment 1s meant at least one of:

(1). preventing or delaying the appearance of clinical symptoms of the
disease developing in a mammal;

(11). inhibiting the disease 1.¢. arresting, reducing or delaying the
development of the disease or a relapse thereof or at least one clinical or subclinical
symptom thereof, or

(111). relieving or attenuating one or more of the clinical or subclinical
symptoms of the disease.

The benefit to a subject to be treated 1s either statistically significant or at
least perceptible to the patient or to the physician. In general a skilled man can
appreciate when "treatment" occurs.

The word "treatment” 1s also used herein to cover prophylactic treatment, 1.¢.
treating subjects who are at risk of developing a disease 1n question.

The compounds of the invention can be used on any animal subject, in
particular a mammal and more particularly to a human or an animal serving as a
model for a disease (¢.g., mouse, monkey, etc.).

In order to treat a disease an effective amount of the active agent needs to be
administered to a patient. A "therapeutically effective amount” means the amount of
a compound that, when administered to an animal for treating a state, disorder or

condition, 1s sufficient to effect such treatment. The "therapeutically effective
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amount" will vary depending on the compound, the disease and 1ts severity and the
age, weight, physical condition and responsiveness of the subject to be treated and
will be ultimately at the discretion of the attendant doctor.

While it 1s possible that, for use 1n the methods of the invention, a compound
of formula I may be administered as the bulk substance, it is preferable to present
the active ingredient in a pharmaceutical formulation, for example, wherein the
agent 1s in admixture with a pharmaceutically acceptable carrier selected with regard
to the intended route of administration and standard pharmaceutical practice.

The term "carrier” refers to a diluent, excipient, and/or vehicle with which an
active compound i1s administered. The pharmaceutical compositions of the invention
may contain combinations of more than one carrier. Such pharmaceutical carriers
can be sterile liquids, such as water, saline solutions, aqueous dextrose solutions,
aqueous glycerol solutions, and oils, including those of petroleum, animal, vegetable
or synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the
like. Water or aqueous solution saline solutions and aqueous dextrose and glycerol
solutions are preferably employed as carriers, particularly for injectable solutions.
Suitable pharmaceutical carriers are described 1n "Remington's Pharmaceutical
Sciences"” by E.W. Martin, 18th Edition. The choice of pharmaceutical carrier can be
selected with regard to the intended route of administration and standard
pharmaceutical practice. The pharmaceutical compositions may comprise as, in
addition to, the carrier any suitable binder(s), lubricant(s), suspending agent(s),
coating agent(s), and/or solubilizing agent(s).

A "pharmaceutically acceptable excipient” means an excipient that 1s useful
in preparing a pharmaceutical composition that 1s generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes an excipient that 1s
acceptable for veterinary use as well as human pharmaceutical use. A
"pharmaceutically acceptable excipient” as used in the present application includes
both one and more than one such excipient.

It will be appreciated that pharmaceutical compositions for use 1in accordance
with the present invention may be 1n the form of oral, parenteral, transdermal,
inhalation, sublingual, topical, implant, nasal, or enterally administered (or other

mucosally administered) suspensions, capsules or tablets, which may be formulated
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in conventional manner using one or more pharmaceutically acceptable carriers or
excipients.

There may be different composition/formulation requirements depending on
the different delivery systems. Likewise, 1f the composition comprises more than
on¢ active component, then those components may be administered by the same or
different routes.

The pharmaceutical formulations of the present invention can be liquids that
are suitable for oral, mucosal and/or parenteral administration, for example, drops,
syrups, solutions, injectable solutions that are ready for use or are prepared by the
dilution of a freeze-dried product but are preferably solid or semisolid as tablets,
capsules, granules, powders, pellets, pessaries, suppositories, creams, salves, gels,
ointments; or solutions, suspensions, emulsions, or other forms suitable for
administration by the transdermal route or by inhalation.

The compounds of the invention can be administered for immediate-,
delayed-, modified-, sustained-, pulsed-or controlled-release applications.

In one aspect, oral compositions are slow, delayed or positioned release (e.g.,
enteric especially colonic release) tablets or capsules. This release profile can be
achieved without limitation by use of a coating resistant to conditions within the
stomach but releasing the contents in the colon or other portion of the GI tract
wherein a lesion or inflammation site has been 1dentified or a delayed release can be
achieved by a coating that 1s simply slow to disintegrate or the two (delayed and
positioned release) profiles can be combined in a single formulation by choice of
one or more appropriate coatings and other excipients. Such formulations constitute
a further feature of the present invention.

Suitable compositions for delayed or positioned release and/or enteric coated
oral formulations include tablet formulations film coated with materials that are
water resistant, pH sensitive, digested or emulsified by intestinal juices or sloughed
off at a slow but regular rate when moistened. Suitable coating materials include, but
are not limited to, hydroxypropyl methylcellulose, ethyl cellulose, cellulose acetate
phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose phthalate,
polymers of metacrylic acid and its esters, and combinations thercof. Plasticizers

such as, but not limited to polyethylene glycol, dibutylphthalate, triacetin and castor
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o1l may be used. A pigment may also be used to color the film. Suppositories are be
prepared by using carriers like cocoa butter, suppository bases such as Suppocire C,
and Suppocire NAS5O (supplied by Gattefosse Deutschland GmbH, D-Weil am
Rhein, Germany) and other Suppocire type excipients obtained by interesterification
of hydrogenated palm oil and palm kernel o1l (C8- C18 triglycerides), esterification
of glycerol and specific fatty acids, or polyglycosylated glycerides, and whitepsol
(hydrogenated plant oils derivatives with additives). Enemas are formulated by
using the appropriate active compound according to the present invention and
solvents or excipients for suspensions. Suspensions are produced by using
micronized compounds, and appropriate vehicle containing suspension stabilizing
agents,thickeners and emulsifiers like carboxymethylcellulose and salts thereof,
polyacrylic acid and salts thereof, carboxyvinyl polymers and salts thereof, alginic
acid and salts thereof, propylene glycol alginate, chitosan, hydroxypropylcellulose,
hydroxypropylmethylcellulose, hydroxyethylcellulose, ethylcellulose,
methylcellulose, polyvinyl alcohol, polyvinyl pyrrolidone, N-vinylacetamide
polymer, polyvinyl methacrylate, polyethylene glycol, pluronic, gelatin, methyl
vinyl ether-maleic anhydride copolymer, soluble starch, pullulan and a copolymer of
methyl acrylate and 2-ethylhexyl acrylate lecithin, lecithin derivatives, propylene
glycol fatty acid esters, glycerin fatty acid esters, sorbitan fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, polyethylene glycol fatty acid esters,
polyoxyethylene hydrated caster oil, polyoxyethylene alkyl ethers, and pluronic and
appropriate buffer system in pH range of 6.5 to 8. The use of preservatives, masking
agents 1s suitable. The average diameter of micronized particles can be between 1
and 20 micrometers, or can be less than 1 micrometer. Compounds can also be
incorporated in the formulation by using their water-soluble salt forms.

Aternatively, materials may be incorporated into the matrix of the tablet ¢.g.
hydroxypropyl methylcellulose, ethyl cellulose or polymers of acrylic and
metacrylic acid esters. These latter materials may also be applied to tablets by
compression coating.

Pharmaceutical compositions can be prepared by mixing a therapeutically
effective amount of the active substance with a pharmaceutically acceptable carrier

that can have different forms, depending on the way of administration.
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Pharmaceutical compositions can be prepared by using conventional
pharmaceutical excipients and methods of preparation. The forms for oral
administration can be capsules, powders or tablets where usual solid vehicles
including lactose, starch, glucose, methylcellulose, magnesium stearate, di- calcium
phosphate, mannitol may be added, as well as usual liquid oral excipients including,
but not limited to, ethanol, glycerol, and water. All excipients may be mixed with
disintegrating agents, solvents, granulating agents, moisturizers and binders. When a
solid carrier 1s used for preparation of oral compositions preparation can be in the
form of powder, capsules containing granules or coated particles, tablets, hard
gelatin capsules, or granules without limitation, and the amount of the solid carrier
can vary (between 1 mg to 1g). Tablets and capsules are the preferred oral
composition forms.

Examples of pharmaceutically acceptable disintegrants for oral compositions
useful in the present invention include, but are not limited to, starch, pre-gelatinized
starch, sodium starch glycolate, sodium carboxymethylcellulose, croscarmellose
sodium, microcrystalline cellulose, alginates, resins, surfactants, effervescent
compositions, aqueous aluminum silicates and crosslinked polyvinylpyrrolidone.

Examples of pharmaceutically acceptable binders for oral compositions
useful herein include, but are not limited to, acacia; cellulose derivatives, such as
methylcellulose, carboxymethylcellulose, hydroxypropylmethylcellulose,
hydroxypropylcellulose or hydroxyethylcellulose; gelatin, glucose, dextrose, xylitol,
polymethacrylates, polyvinylpyrrolidone, sorbitol, starch, pre-gelatinized starch,
tragacanth, xanthane resin, alginates, magnesium-aluminum silicate, polyethylene
glycol or bentonite.

Examples of pharmaceutically acceptable fillers for oral compositions
include, but are not limited to, lactose, anhydrolactose, lactose monohydrate,
sucrose, dextrose, mannitol, sorbitol, starch, cellulose (particularly microcrystalline
cellulose), dihydro- or anhydro- calcium phosphate, calcium carbonate and calcium
sulfate.

Examples of pharmaceutically acceptable lubricants useful in the
compositions of the invention include, but are not limited to, magnesium stearate,

talc, polyethylene glycol, polymers of ethylene oxide, sodium lauryl sulfate,
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magnesium lauryl sulfate, sodium oleate, sodium stearyl fumarate, and colloidal
silicon dioxide.

Examples of suitable pharmaceutically acceptable odorants for the oral
compositions include, but are not limited to, synthetic aromas and natural aromatic
oils such as extracts of oils, flowers, fruits (¢.g., banana, apple, sour cherry, peach)
and combinations thereof, and similar aromas. Their use depends on many factors,
the most important being the organoleptic acceptability for the population that will
be taking the pharmaceutical compositions.

Examples of suitable pharmaceutically acceptable dyes for the oral
compositions include, but are not limited to, synthetic and natural dyes such as
titanium dioxide, beta-carotene and extracts of grapefruit peel.

Suitable examples of pharmaceutically acceptable sweeteners for the oral
compositions include, but are not limited to, aspartame, saccharin, saccharin sodium,
sodium cyclamate, xylitol, mannitol, sorbitol, lactose and sucrose. Suitable examples
of pharmaceutically acceptable buffers include, but are not limited to, citric acid,
sodium citrate, sodium bicarbonate, dibasic sodium phosphate, magnesium oxide,
calctum carbonate and magnesium hydroxide.

Suitable examples of pharmaceutically acceptable surfactants include, but
are not limited to, sodium lauryl sulfate and polysorbates.

Suitable examples of pharmaceutically acceptable preservatives include, but
are not limited to, various antibacterial and antifungal agents such as solvents, for
example ethanol, propylene glycol, benzyl alcohol, chlorobutanol, quaternary
ammonium salts, and parabens (such as methyl paraben, ethyl paraben, propyl
paraben, etc.).

Suitable examples of pharmaceutically acceptable stabilizers and
antioxidants include, but are not limited to, ethylenediaminetetriacetic acid (EDTA),
thiourea, tocopherol and butyl hydroxyanisole.

The pharmaceutical compositions of the invention may contain from 0.01 to
99% weight - per volume of the active material.

A therapeutically effective amount of the compound of the present invention
can be determined by methods known in the art. The therapeutically effective

quantities will depend on the age and on the general physiological condition of the
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patient, the route of administration and the pharmaceutical formulation used. The
therapeutic doses will generally be between about 10 and 2000 mg/day and
preferably between about 30 and 1500 mg/day. Other ranges may be used,
including, for example, 50-500 mg/day, 50-300 mg/day, 100-200 mg/day.

Administration may be once a day, twice a day, or more often, and may be
decreased during a maintenance phase of the disease or disorder, ¢.g. once every
second or third day instead of every day or twice a day. The dose and the
administration frequency will depend on the clinical signs, which confirm
maintenance of the remission phase, with the reduction or absence of at least one or
more preferably more than one clinical signs of the acute phase known to the person
skilled in the art.

It 1s advantageous if the medicament of the invention is taken orally or
administered topically.

The compounds of the invention may be used in the treatment of rheumatoid
arthritis and other chronic inflammatory diseases in general as well as diseases of
the synovium and autoimmune conditions. In particular, the compounds of the
invention may be used to treat Henoch-Schonlein purpura, Hypersensitivity
vasculitis, Reactive arthritis, Farmer's lung, Serum sickness, Arthus reaction,
Systemic lupus erythematosus, Subacute bacterial endocarditis as well as arthritis in
general and osteoarthritis.

The compounds of the invention may be used to treat rheumatoid arthritis in
combination with other known pharmaceuticals for said purpose and this forms a
further aspect of the invention. Other useful pharmaceuticals include disease
modifying anti-rheumatic drugs, anti-inflammatory agents such as glucocorticoids or
non-steroidal anti-inflammatory drugs, analgesics, and pain relief medicaments.

The invention 1s described further below with reference-to the following

non-limiting examples and figures.

Brief Description of Figures:



10

15

20)

25

30

WO 2012/028688

CA 02810102 2013-03-01

PCT/EP2011/065123
22

Figure 1 shows gPCR determination of MMP1, ICAM, IL-6, IL-8, TNF and COX2
expression 1n proliferating, confluent and differentiated synoviocytes stimulated with

the cytokines IL-1 and TNF.

Figure 1b compares ararchidonic acid release on TNF stimulated SW982 cells.

Figure 2 shows the amount of PGE, production in SW982 cells after stimulation
with TNF for 18 hours. PGE; production was monitored by ELISA. Those cells

recerving treatment underwent reincubation (prior to stimulation) with either

Compound 1 (AVXO001) or Compound 2 (AVX002) for 2 hours.

Figures 3A and 3B show the determination of 1Cso values for Compound 1 and
Compound 2 inhibition of TNF induced PGE; production in SW982 cells. 100%
inhibition corresponds to the PGE, level induced with TNFa in combination with

ethanol after incubation for 24 hours.

Figure 4 shows the dose dependent inhibition of IL8 production with Compound 1
(AKH217). SW982 cells were preincubated for 2 hours with inhibitors, and

stimulated for 12 hours with TNF. The control contained 0.05% ethanol and 0.05%
DMSO, the same quantities of solvent as 1in the highest concentration of inhibitors.

IL8 production was measured by ELISA.

Figure 5 shows the change in ESE-1 mRNA expression in three days postconfluent
SWO982 cells. The cells were starved in 0% FCS-DMEM overnight before

experimental treatment consisting of 2 hours preincubation of inhibitors followed by

6 hours stimulation with 10 ng/ml TNF

Figure 6 shows the effects of Compound 2 on the expression of COX2 and IL-8 1n
TNF stimulated SW982 cells.

Examples
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The following compounds were used in the Experiments:

Compound 1
5
N TN
Compound 2

10

~_ \/\S/\COX
T N

X = CF31n both compounds 1 and 2

These compounds were synthesised based on . Chem. Soc., Perkin Trans 1, 2000,

2271-2276.

MATERIALS AND METHODS
Reagents

The Cell Culture SW982 model cell line at a confluent or spheroid state (Wada Y,
2005) was used since gene expression and generation of proinflammatory cytokines

resemble RA-derived synovial fibroblast-like cells.
Stimulation

For stimulation experiments 0.5 mL of a cell suspension (5-7x105 cells/ mL) were
seeded 1nside the inner wells of 48-well plates. The outer wells were filled with 0.5
mL PBS. For nearly confluent populations, cells were incubated for one day (37°C,
5 % CO2). In order to yield post-confluent cells, plates were left in the incubator for
3 days. After this incubation time, 300 uL of the supernatant was removed and

replaced by 50 uL of stimulation medium.
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Inhibition

Inhibition was performed in a similar manner as the stimulation. After seeding,
incubation and replacement of the medium by 200 uLL 0.5% FBS in DMEM, 50 uL
of the particular inhibitor solution was added (Table 1). After 2 hours at 37°C, 50 uL
of the supernatant was removed and replaced by the three stimulants described

above.

Tab. 1: Concentrations of the different inhibitors.
Compound 2 and Compound 1 were diluted 1:50 in 96 % ethanol prior to the
preparation of the 50 uM pre-dilutions in DMEM/0.5%FBS.
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PGE?2 analysis

PGE , detection

Samples and controls were slowly thawed and diluted (between 1:1 and 1:2500) 1n
the standard diluent. The maximal dilution was 1:10 for one step. That 1s why
several intermediate dilutions were prepared. In the beginning all values were
determined from duplicates. After having minimized technical errors, samples were
only analyzed as individuals. All further steps, except for some minor corrections,
were performed according to the manufacturer’s recommendations as can be found
in the manual of the EIA kit. In order to optimize the results, the incubation time of
the alkaline phosphatase substrate was prolonged by 15 minutes. During the
incubation, the plates were kept in the dark. An example of the arrangements of the
samples and controls is illustrated in the appendix. The read-out was carried out with
a Multiscan plate reader (Ascent Labsystems) at wavelengths of 414 and 595 nm
after 10 seconds shaking at 120 rpm. The corresponding software to obtain the data

was the Ascent software for Multiscan, Version 2.4.1.
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Data were processed using Microsoft Office Excel 2003 and SigmaPlot 10.0.

Example 1 (Reference)
Effectiveness of TNF and IL1 as inducers of proinflammatory mediators in

non-proliferating SW982 synoviocyte cells

The effectiveness of two cytokines, TNF and IL1, as inducers of proinflammatory
mediators in proliferating, confluent and differentiated (three days post-confluent)
SWO82 cells was investigated (SW9I82 1s a synoviocyte cell line, used throughout
the examples of this application). Matrix metalloproteinase (MMP1), interstitial
adhesion molecule (ICAM), IL6, IL8, TNF and the enzyme COX2 were assessed on
transcriptional level by qPCR. The results are shown 1in Figure 1. Figure 1 shows a
clear trend that TNF 1s a more powerful inducer compared to IL1; however, both
cytokines are strong inducers for the range of proinflammatory mediators that were
assessed. Therefore, the model systems used in the following examples have

clinical relevance for the treatment of RA.

Example 2

Compound 2 is a potent inhibitor of arachidonic acid release in SW982 cells.

We evaluted inhibition in SW982 cells by analyzing arachidonic acid (AA) release
in response to TNF with or without inhibitor pre-treatment. Compound 2 efficiently
reduced the TNF-induced release of AA with an IC50 value of ~1 pM. The inhibitory
effect of Compound 2 was compared to that of ATK and SB203580 (figure 1b).
TNF-induced (10 ng/ml) release of arachidonic acid 1s efficiently reduced by
Compound 2 compared to other relevant inhibitors.

Compound 2 normalizes AA-release to basal level, without short-circuiting

AA-release all together.

Example 3
Regulation of TNF induced PGE; induction by Compound 1 and Compound 2
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SWO982 cells were stimulated with TNF for various lengths ranging from 12-48
hours. TNF stimulation induces increased PGE, production, which 1s clearly shown
in figure 2. However, surprisingly, this PGE; production can be dose dependently

inhibited by Compound 1 and Compound 2 (>100% inhibition at 2,5 uM). Figure 3

shows the calculation of ICsg values of ~630 nM and ~430 nM respectively for
Compound 1 and Compound 2 inhibition of TNF induced PGE, production.

PGE,; 1s an important regulator of the inflammatory process in the RA joint.
The data 1n figures 2 and 3 indicate that the compounds of the invention would be

suitable for use in treating RA.

We found that Compound 2 1s just as efficient as the commercial inhibitor ATK in
reducing the production of PGE, by SW982 cells in response to TNF stimulation. Both
inhibitors reduced PGE, production to basal levels in contrast to SB203580 which depleted
PGE, levels to below basal release. This inhibitory effect of SB203580 is consistent with

previous reports.

Example 4
Inhibition of TNF-induced IL8 production by Compound 1

Synoviocyte proinflammatory mediators, such as IL8, are important regulators of the
inflammatory response in the joint, both on chondrocytes, cartilage and in autocrine
manner on synoviocytes. Figure 4 shows IL8 levels in SW982 cell lines stimulated
with TNF (figure 4) monitored by ELISA. Figure 4 shows that Compound 1 displays
dose dependent inhibition of IL8 production.

Example 35
Regulation of TNF induced activation of NF-KkB regulated transcription factor

ESE-1 by the compounds of the invention

ESE-1 belongs to the ets transcription factor family, which 1s defined by a highly
conserved DNA binding domain of ca 85 amino acids called the ets-domain. Ets
transcription factors have been shown to regulate genes involved in diverse

functions, including cell proliferation and differentiation, cell cycle progression,



10

15

20)

25

WO 2012/028688

CA 02810102 2013-03-01

PCT/EP2011/065123
27

angiogensis, and malignant transformation. ESE-1 has been found to be highly
upregulated in RA synovial tissue. The ESE-1 promoter contains binding sites for a
number of cofactors, though NF-kB is believed to be the principal regulator.

Figure 5 shows that TNF-induced ESE-1 activation 1s regulated by
Compound 1 and Compound 2 in a dose dependent manner. As a control, the NF-
kB inhibitor BAY-7082 1s included.

The data in figure 5 show that Compound 1 and Compound 2 display similar,
if not better, regulation of ESE-1 expression than the known NF-kB inhibitor BAY -
7082. In contrast, the known NSAID indomethasin shows poorer regulation of TNF

induced ESE-1 expression than the control.

Example 6

Compound 2 affects the transcriptional regulation of many genes associated to

inflammation and joint destruction.

The expression of COX2, MMP and IL-8, both known to be central 1n
inflammation and/or joint destruction was evaluated by quantiative RT-PCR. SW
982 cells were seeded at a density of 0.1x10° cells/well in a 6-well format and then
serum-starved after reaching 2-days post confluency. Cells were preincubated with
or without inhibitors for 2hrs prior to treatment in absence or presence of TNF for

24hrs. The fold-difference in expression of target inflammatory genes relative to an

endogenous control (GAPDH) was determined using AACt method (AACt = Cligrget —

Ctgarpi)treated — (Cliarget — CtGAPDH Juntreated- M€an £SD of 3 separate experiments.
After 24h TNF stimulation, the messages for IL-8, MMP and COX?2
increased by 90-fold, 120-fold and 11-fold, respectively (table 2 and figure 6). The

upregulation was reduced when the cells were pretreated with the Compound 2
inhibitor which on average inhibited the induction of IL-8 and COX2 message by
~53%, ~58% (MMP3) and ~42%, respectively.
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Table 2. Changes in gene expression in response to TNF and Compound 2.

Average fold induction
(N=3)

Compound 2 /

Transcript TNF TNF %0 Inhibition
IL-8 90,92 +/- 37,33 39,21 +/- 10,76 53,49
COX2 11,03 +/- 7,55 5,40 +/- 4,32 42,22
Example 7

5 Prostaglandin E2 synthesis is drastically reduced by Compound 2.

As Compound 2 efficiently reduced the release of AA, we next investigated
if inhibition was also reflected in the subsequent conversion of AA to PGE2, an
important regulator of both inflammatory and destructive processes in the joint.

We found that the inhibitors of the invention are efficient in reducing the

10 production of PGE2. Results are presented in Table 3.

15

Table 3
Fold Fold

Mean change | change Std- %

PGE2 (STDDEV | 1 2 Mean | Deviation | Inhibition
Ctrl 210,2 08,8 1,00 1,00 1,00 0,0
TNF 1888,8 52,0 13,72 6,61 |10,17 5,0 0
10uM Compound 2

+TNF 147.,5 56,7 1,34 0,38 0,86 0,7 103,7
5uM Compound 2 +TNF | 87,5 3,5 0,64 0,30 0,47 0,2 107,3
10uM SB+TNF 25,6 1,2 0,18 0,09 0,14 0,1 111,0

The evidence presented 1n the examples above clearly shows that the inhibitors of

the invention have therapeutic potential in the treatment of RA.
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Claims
1. A compound of formula (I)
R-L-CO-X (1)

(wherein R 1s a Cyg.24 unsaturated hydrocarbon group optionally interrupted by one
or more heteroatoms or groups of heteroatoms selected from S, O, N, SO, SO, said
hydrocarbon group comprising at least 4 non-conjugated double bonds;

L 1s a linking group forming a bridge of 1 to 5 atoms between the R group
and the carbonyl CO; and

X 1s an electron withdrawing group) or a salt thereof;

for use 1n the treatment of rheumatoid arthritis.

2. A compound of formula (II)

R-L1-CO-X (1)

(wherein R and X are as hereinbefore defined;

L1 1s a linking group forming a bridge of 1 to 5 atoms between the R group
and the carbonyl CO, the atoms forming the backbone of said linking group being
selected from carbon and/or the heteroatoms N, O, S, SO, SO..

wherein the linking group L1 comprises a ring within the backbone or 1s
linear and the backbone atoms of the linking group are substituted with at least one

side chain (in addition to any oxo group of SO or SO») or a salt thereof.

3. A compound as claimed in claim 2 having the formula (IV)

R-Y3-Y4-CO-X (IV)

wherein R and X are as hereinbefore defined;
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Y3 and Y4 taken together form a 5 or 6 membered homo or heterocyclic,
saturated, unsaturated or aromatic ring; or

Y3 forms a 5 or 6 membered homo or heterocyclic, saturated, unsaturated or
aromatic ring and Y4 1s (CHj)n;

where n 1s 1 to 3, preferably 1.

4, A compound as claimed 1n any preceding claim wherein the linking group

DL

/7 \

N
the R group and carbonyl binding to any carbon atom or available nitrogen

atom on the rings.

5. A compound as claimed 1n claim 2 of formula (V)

RN(C,alkyl)(CH,),COX (V)
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where R, n and X are as herecinbefore defined, especially the compound:

Me

== Z I~

COCF,

6. A compound as claimed in claim 2 of formula (VI) or (VII)

5
R\//\S
.
=
>:O # \
———(CH,)nCOX
X av) = V)
where R 1s as hereinbefore defined andnis 1 to 3, ¢.g. 1 to 2.

10
7. A compound as claimed in any preceding claim wherein the group X is CN,
phenyl, CHal;, CHal,H, CHalH, wherein Hal represents a halogen, e¢.g. fluorine,
chlorine, bromine or 10dine, preferably fluorine.

15 8. A compound as claimed 1n any preceding claim wherein the group X 1s CF;,
9. A compound as claimed 1n any preceding claim wherein the L or L1 group
comprises an S atom, especially B3 to the carbonyl.

20 10. A compound as claimed in any preceding claim wherein R contains 5 non

conjugated double bonds.

11. A compound as claimed in any preceding claim of formula
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\/\/\/S\/COX
N

S or
NN
10
wherein X 1s CF3
12. A method of treating rheumatoid arthritis comprising administering to an

animal, preferably a mammal, ¢.g. human, an effective amount of a compound as

15 claimed in any preceding claim.

13.  Use of a compound as claimed in any one of claims 1 to 12 for use in the

manufacture of a medicament for treating rheumatoid arthritis.

20 14. A compound of formula (I)

R-L-CO-X ()

(wherein R 1s a Cjg24 unsaturated hydrocarbon group optionally interrupted by one
25 or more heteroatoms or groups of heteroatoms selected from S, O, N, SO, SO,, said
hydrocarbon group comprising at least 4 non-conjugated double bonds;
L 1s a linking group forming a bridge of 1 to 5 atoms between the R group
and the carbonyl CO; and
X 1s an electron withdrawing group)
30 for use in the treatment of an autoimmune disease, chronic inflammatory

disorder or disease of the synovium.
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